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POVZETEK
Uvod

Motnja pozornosti s hiperaktivnostjo (ADHD) je nevrorazvojna motnja s kroni¢nim
potekom in razSirjenostjo pri odraslih do 5 %. Pogosto ostane neodkrita in nezdravljena,
zato predstavlja pomembno breme bolnikom in pla¢nikom. Terapija prvega izbora, Ki jo
priporoc¢ajo smernice, SO psihostimulanti, vendar v Sloveniji in ve¢jem delu Evrope Se niso
registrirani za zdravljenje odraslih z ADHD. Osnova za oblikovanje smernic so ugotovitve

sistemati¢nih pregledov in metaanaliz randomiziranih in kontroliranih klini¢nih raziskav.

Namen

Namen raziskave je bil oceniti uéinkovitost in varnost zmesi soli amfetamina (MAS),
lisdeksamfetamina (LDX) in metilfenidata (MPH) pri odraslih z ADHD.

Materiali in metode

Raziskave smo iskali v podatkovnih bazah MEDLINE, CENTRAL, ClinicalTrials.gov,
ClinicalTrialsRegister.cu, upostevajo¢ naslednje vkljucitvene kriterije: vsaj dvotedenske
randomizirane, dvojno slepe, s placebom kontrolirane in vzporedne klinicne raziskave
amfetaminov in metilfenidata, udelezenci starejSi od 18 let s potrjeno diagnozo ADHD in
brez hujSih oblik komorbidnosti. IzboljSanje simptomov, izmerjeno z validiranim
vprasalnikom smo dolo¢ili za primarni izid. IzboljSanje eksekutivne funkcije (EF),
splosnega klini¢nega vtisa, vztrajanje v raziskavi, odstop zaradi neucinkovitosti, odstop
zaradi nezelenih dogodkov in pojavnost nezelenih dogodkov so bili sekundarni izidi.
Metaanalizo smo izvedli s programom Review Manager 5.3. Velikost u¢inka smo pri
zveznih spremenljivkah izrazili s standardizirano razliko povpre¢ij (SMD) in 95-%
intervalom zaupanja (1Z), razliko med dihotomnimi spremenljivkami pa z relativnim
tveganjem (RR) in 95-% IZ.

Rezultati in razprava

V metaanalizo smo vklju¢ili 19 primernih raziskav (2 z MAS, 3 z LDX, 14 z MPH), od
katerih 4 Se niso bile ovrednotene v objavljenih sistemati¢nih pregledih. V primerjavi s
placebom LDX izkazuje visok ucinek (SMD =-0,89; 95-% 1Z: -1,09 do -0,70), MAS
(SMD =-0,64; 95-% 1Z: -0,83 do -0.45) in MPH (SMD =-0,50; 95-% 1Z: -0,58 do -0,41)

pa izkazujeta zmeren ucinek na izboljSanje simptomov ADHD. Zmeren ucinek na
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izboljSanje EF v primerjavi s placebom izkazujeta MAS (SMD = -0.65; 95-% 1Z: -0.90 do
-0.40) in LDX (SMD =-0,75; 95-% 1Z: -1,08 do -0,42), nizek ucinek pa MPH (SMD =
-0,34; 95-% 1Z: -0,56 do -0,13). Stimulanti kazejo vecjo verjetnost za izboljSanje sploSnega
klini¢nega vtisa kot placebo: MAS (RR =2,27; 95-% IZ: 1,71 do 3,00 ), LDX (RR = 2,23;
95-% 1Z: 1,76 do 2,83) in MPH (RR =2,51; 95-% 1Z: 2,04 do 3,09). Vse u¢inkovine S0
povezane z manjSo verjetnostjo odstopa od raziskave zaradi neucinkovitosti kot placebo:
MAS (RR = 0,35; 95-% 1Z: 0,21 do 0,56), LDX (RR = 0,15; 95-% IZ: 0,05 do 0,50) in
MPH (RR = 0,30; 95-% 1Z: 0,21 do 0,44). BoljSe vztrajanje v raziskavi od placeba
izkazuje MAS (RR = 1,18; 95-% IZ: 1,03 do 1,35), medtem ko je razlika pri LDX (RR =
1,04: 95-% 1Z: 0,93 do 1,15) in MPH (RR = 0,97; 95-% 1Z: 0,93 do 1,01) v primerjavi s
placebom neznacilna. Verjetnost za pojav nezelenega dogodka je pri vseh u¢inkovinah
znacCilno vecja kot pri placebu: MAS (RR = 1,40; 95-% 1Z: 1,22 do 1,61), LDX (RR =
1,37; 95-% 1Z: 1,19 do 1,59) in MPH (RR = 1,30; 95-% IZ: 1,22 do 1,39). Ve&jo verjetnost
za odstop od raziskave zaradi nezelenega dogodka kot pri placebu izkazujeta MAS (RR =
3,36; 95-% 1Z: 1,48 do 7,63) in MPH (RR = 2,63: 95-% 1Z: 1,90 do 3,64), razlika pa ni
znacdilna pri LDX (RR: 2,91; 95-% 1Z: 0,98 do 8,68).

Zakljudek

Opisana metaanaliza z novimi raziskavami predstavlja doprinos k dokazom o uc¢inkovitosti
in varnosti stimulantov za zdravljenje ADHD pri odraslih. Rezultati potrjujejo pretekle
izsledke, da so amfetamini in metilfenidat bolj u¢inkoviti od placeba pri zdravljenju
simptomov  ADHD in eksekutivne funkcije. Zato bi bila smiselna veéja uporaba
stimulantov pri odraslih z ADHD v klini¢ni praksi, ki v velikem delezu ne prejemajo
zdravil. Malo Stevilo primernih raziskav amfetaminov in taksnih, ki so vrednotile EF, visja
pojavnost in pogostejSi pred¢asen odstop zaradi nezelenih dogodkov pri psihostimulantih

predstavljajo raziskovalne izzive za prihodnost.

KLJUCNE BESEDE: ADHD, odrasli, amfetamini, metilfenidat, metaanaliza
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ABSTRACT

Background

Attention deficit disorder with hyperactivity (ADHD) in adults has been recognized as a
chronic neurodevelopmental disorder persisting from childhood with a worldwide
prevalence of up to 5%. Somewhere still widely undiagnosed and untreated leaves the
affected with widespread repercussions on their lives and burdens contributors to health
care system. Although guidelines recommend psychostimulants as the first line approach to
treatment, only a few European countries have authorised psychostimulant use in adult
ADHD, thus treatment options remain sparse. The development of guidelines is largely
based on the evidence provided by systematic reviews with meta-analyses of randomized
controlled clinical trials.

Objectives

The purpose of this review was to evaluate the efficacy and safety of mixed amphetamine
salts (MAS), lisdexamfetamine (LDX) and methylphenidate (MPH) in adults with ADHD.

Methods

We performed our searches using freely accessible databases: MEDLINE, CENTRAL,
ClinicalTrials.gov and ClinicalTrialsRegister.eu. We inspected reference lists in relevant
systematic reviews and eligible studies. We included all randomised, double-blind,
placebo-controlled, parallel-groups clinical trials with at least 2 weeks in duration and
conducted on adults diagnosed with ADHD according to validated diagnostic criteria.
Substantial comorbidity, substance abuse and dependence, studies investigating non
pharmacological interventions represented grounds for exclusion. We applied random-
effects model meta-analysis to calculate standardized difference of the means (SMD) with
95% confidence intervals (CIs) for continuous outcomes and risk ratio (RR) with 95% Cls

for dichotomous outcomes.

Results

We included 19 eligible studies in our meta-analysis where 2, 3 and 14 studies investigated
MAS, LDX and MPH, respectively. Four studies had not yet been included in any of the
published systematic review. High effect size in reducing ADHD symptoms was observed
for LDX (SMD = -0,89; 95% CI: -1,09 to -0,70) whereas MAS (SMD = -0,64; 95% CI:
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-0,83 to -0.45) and MPH (SMD =-0,50; 95% CI: -0,58 to -0,41) reduced symptoms
moderately compared with placebo. Psychostimulants were superior to placebo in the
clinical global impression improvement: MAS (RR = 2,27; 95% CI: 1,71 to 3,00), LDX
(RR =2,23; 95% CI: 1,76 to 2,83) and MPH (RR =1,61; 95% CI: 1,41 to 1,84), as well as
in the executive function deficit improvement: MAS (SMD =-0.65; 95% CI: -0.90 to
-0.40), LDX (SMD =-0,75; 95% CI: -1,08 to -0,42) and MPH (SMD = -0,34; 95% ClI:
-0,56 to -0,13). All investigated drugs were associated with lower risk of discontinuation
due to lack of efficacy than placebo: MAS (RR = 0,35; 95% CI: 0,21 to 0,56), LDX (RR =
0,15; 95% CI: 0,05 to 0,50) and MPH (RR = 0,30; 95% CI: 0,21 to 0,44). The rate of
retention in treatment was higher with MAS (RR = 1,18; 95% CI: 1,03 to 1,35) than with
placebo, whereas difference was insignificantly higher with LDX (RR = 1,04: 95% CI:
0,93 to 1,15) and insignificantly lower with MPH (RR = 0,97; 95% CI: 0,93 to 1,01). All
investigated drugs were associated with greater incidence of treatment-emergent adverse
events than placebo: MAS (RR = 1,40; 95% CI: 1,22 to 1,61), LDX (RR = 1,37; 95% CI:
1,19 to 1,59) and MPH (RR = 1,30; 95% CI: 1,22 to 1,39). Higher rate of discontinuation
due to treatment-emergent adverse events was observed for MAS (RR = 3,36; 95% CI:
1,48 to 7,63), LDX (RR: 2,91; 95% CI: 0,98 to 8,68) and MPH (RR = 2,63: 95% CI: 1,90
to 3,64) than placebo.

Conclusions

Current systematic review with four new studies included is the latest contribution to a
growing body of evidence about efficacy and safety of psychostimulants in the treatment
of adult ADHD. Both amphetamines and methylphenidate demonstrated advantage over
placebo in reducing symptoms and executive function deficit in adults with ADHD. Given
that substantial proportion of adult patients are left untreated, considering greater use of
stimulants in clinical practice is warranted. Small number of eligible amphetamine studies
and those assessing executive function, greater incidence of adverse events and greater rate
of discontinuation due to adverse events associated with stimulants, underline the need for

further research within this field.

KEYWORDS: ADHD, adults, amphetamines, methylphenidate, meta-analysis



SEZNAM OKRAJSAV

ACA

ADHD

AMF

APA

ATX
BUP

CENTRAL

CONSORT

cT

DA
d-AMF
DKP
d-MPH

DSM III, IV, IV-TR

EF

FE

analiza razpolozljivih podatkov (ang. available case
analysis)

motnja pozornosti s hiperaktivnostjo (ang. attention deficit
hyperactivity disorder, attention defcit disorder with
hyperactivity)

amfetamin

Amerisko psihiatri¢éno zdruZenje (ang. American Psychiatric
Association)

atomoksetin hidroklorid
bupropion hidroklorid

Bibliografska baza kontroliranih raziskav ZdruzZenja
Cochrane (ang. Cochrane Central Register of Controlled
Trials)

zdruzeni standardi (smernice) za porocanje o randomiziranih
raziskavah z vzporednimi skupinami (ang. Consolidated
Standards for Reporting Trials; guidelines for reporting
parallel group randomised trials)

raCunalniska tomografija (ang. computer tomography)
dopamin

dekstroamfetamin

diastoli¢ni krvni pritisk

deksmetilfenidat

Diagnosti¢ni in statistiéni prirocnik duSevnih motenj (ang.
Diagnostic and statistical manual of mental disorders), 3., 4.
in 4. popravljena izdaja (ang. text revision)

izvrSitvena funkcija (ang. executive function)

model s stalnim ué¢inkom (ang. fixed-effect model)



5-HT

ICD-9 0z. 10

KVT

LDX

LOCF

MAS

MD

MEDLINE

MMRM

MPH

MPH-ER

MPH-IR

MPH-OROS

NA

NICE

5-hidroksitriptamin

Mednarodna Klasifikacija bolezni in sorodnih zdravstvenih
problemov, 9. izdaja oz. 10., pregledana, izdaja (ang.
International classification of diseases and related health
problems, 10th revised edition)

inverzna varianca

interval zaupanja

kognitivna vedenjska psihoterapija
lisdeksamfetamin dimesilat

prenos zadnje meritve na mesto vsake naslednje (ang. last
observation carried forward)

zmes soli amfetamina (ang. mixed amphetamine salts)

povprecna razlika med zacetnim in kon¢nim seStevkom tock
vprasalnika (ang. mean difference)

Spletna biomedicinska bibliografska baza (ang. Medical
Literature Analysis and Retrieval System Online)

metoda meSanih u€inkov pri ponavljajo¢ih meritvah (ang.
mixed-effect model for repeated measures)

metilfenidat hidroklorid

metilfenidat v kapsuli s prirejenim spro$¢anjem (ang.
extended release)

metilfenidat v tableti s hitrim spros€anjem (ang. immediate
release)

metilfenidat v tableti s prirejenim sproS¢anjem z 0smMO0Z0
(ang. Osmotic Controlled Release Oral Delivery System)

noradrenalin

Britanski Nacionalni institut za odli¢nost v zdravstvu (ang.
National Institute for Health and Care Excellence)
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OR

PET

PFK

PICOS

PRISMA

RD

RE

RR

SD

SE

SKP

SMD

SPECT

jedrska magnetna resonanca (ang. nuclear magnetic
resonance)

razmerje obetov (ang. odds ratio)

pozitronska izsevna tomografija (ang. positron emission
tomography)

prefrontalni asociacijski korteks oz. skorja sprednjega dela
celnega reznja

udelezenci, eksperimentalni poseg, kontrolni poseg, izid,
nacrt raziskave (ang. Population or disease, Interventions or
exposure, Comparator, Outcomes, Study design)

priporoceni elementi porocanja pri sistemati¢nih pregledih in
metaanalizah (ang. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses)

razlika tveganja (ang. risk difference)
model z naklju¢nimi u¢inki (ang. random-effects model)

relativno tveganje oz. razmerje tveganja (ang. relative risk,
risk ratio)

standardna deviacija
standardna napaka (ang. standard error)
sistoli¢ni krvni pritisk

standardizirana razlika povpre¢ij (ang. standardized
difference of the means)

enofotonska izsevna raCunalniSka tomografija (ang. single
photon emission computer tomography)
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1 UVvOD

1.1 Epidemiologija motnje pozornosti s hiperaktivnostjo pri odraslih

Leta 1972 so prvi¢ opisali primer 22-letnega »hiperkineti¢nega moskega«, ki se je svojih
simptomov spominjal iz otroStva, toda bolezni pri njem nikoli prej niso ugotovili. Med
zdravljenjem z dekstroamfetaminom je pri sebi opazil umirjenost, boljSo osredotocenost,
laZje vztrajanje pri dolgotrajnem sedenju in hitrejSe ucenje. Nasprotno, pri zdravljenju z
metilfenidatom ni porodal o primerljivih u¢inkih. Ceprav so bili pred tem Ze opaZeni
primeri otrok z nadaljevanjem simptomov v odraslo dobo, je takrat veljalo prepric¢anje, da
se motnja pozornosti s hiperaktivnostjo (ADHD) pojavlja le v otroStvu in spontano preneha

po 18. letu starosti (1).

KasnejSe epidemioloSke raziskave so potrdile, da pomemben deleZz otrok bolezni ne
»preraste«, ¢eprav Stevilo in intenziteta simptomov s starostjo upadata. Stopnja vztrajanja
simptomov ADHD v odraslosti je 4-80 %. Visoka variabilnost bi lahko bila odraz
demografskih, etni¢nih, sociokulturnih ali ekonomskih razlik, vendar je metodoloska
heterogenost raziskav (velikost in vrsta vzor¢ne populacije, vir podatkov iz otrostva,
diagnosti¢ni kriteriji, ¢as spremljanja, definicija remisije) izrazito zavajajo¢ dejavnik.
Ocenjujejo, da pri 15 % bolnikov sindrom v popolnosti vztraja tudi v odrasli dobi, medtem
ko jih 40-60 % kljub delni remisiji ostane funkcijsko oslabljenih (2, 3). Zaradi enakih
metodoloskih omejitev so nezanesljivi tudi izsledki o razSirjenosti, ki se med vzorci,
vzetimi iz splosne populacije, giblje med 1 in 5 %. Razlike med rasami, razvitimi drzavami
(4,2 %) in drzavami v razvoju (1,9 %) ter razmerje moski-Zenske (1,6:1) med raziskavami
niso konsistentne. Pri otrocih je razmerje razSirjenosti med spoloma precej bolj
pomaknjeno na stran deCkov (med 3:1 in 9:1), medtem ko odraslim Zenskam bolezen
odkrijejo bolj pogosto kot mosSkim. Vec¢jo pojavnost pri Zenskah pojasnjujejo z vec
dejavniki. Zaradi manj navzven izrazenih simptomov hiperaktivnosti, agresivnosti in
vedenjskih motenj, ampak bolj ponotranjenih tezav z zmanj$ano pozornostjo in kroni¢no
utrujenostjo, pri deklicah bolezen tezje odkrijejo in jo pogosto napa¢no zamenjujejo z
drugimi diagnozami. Tudi teZzave v vsakodnevnem delovanju nastopijo kasneje. Pri
odraslih Zenskah lahko depresija in anksioznost prikrijeta simptome ADHD, vendar Zenske
pogosteje poiscejo psihiatricno pomo¢, kar prispeva k uravnotezenju razsirjenosti med
spoloma (4, 5). Povprecna razsSirjenost ADHD pri odraslih v veliki ve¢nacionalni raziskavi

je bila 3,4 %, ocena novejSe metaanalize osmih raziskav pa je 2,5 % (6, 7). Ce izhajamo iz



podatkov o razSirjenosti med slovenskimi otroki (okoli 0,8 %) iz leta 2012, bi na podlagi
stopnje vztrajanja simptomov le-to pri populaciji odraslih v Sloveniji ocenili na 0,3 do
0,5 % (8).

1.2 Vzroki za nastanek in vztrajanje ADHD v odraslem obdobju

Sindrom je pojavna oblika nevrorazvojne okvare z visokim dednim bremenom.
Kompleksnemu genetskemu dejavniku tveganja pripisujejo 70-80 % fenotipske
variabilnosti, 20-30 % pa okoljskim vplivom in vzajemnemu delovanju obeh dejavnikov.
Molekularno-genetske raziskave so usmerjene v identifikacijo polimorfizmov, povezanih z
dovzetnostjo za razvoj sindroma v otroStvu in prenehanjem oz. vztrajanjem v odraslosti.
Odkrili so ve¢ skupin kandidatnih genov: za dopaminske in serotoninske receptorje,
transporterje in metabolicne encime, nevrotroficne faktorje, celicne adhezijske molekule,
regulatorje sinapti¢ne plasticnosti in transkripcijski faktor z vlogo v cirkadianem ritmu.
Toda ti niso specifi¢ni za ADHD, saj se kot potencialni vzro¢ni dejavnik pojavljajo tudi pri
drugih dusevnih boleznih: depresija, anksioznost, bipolarna motnja, shizofrenija, motnja
avtisticnega spektra, odvisnost od alkohola in prepovedanih drog. Kakovost izsledkov
znizujejo nasprotujoca si odkritja in pomanjkanje ponovljenih raziskav s potrditvami
rezultatov (9-11). Vzroki bi lahko bili na¢in zivljenja (kajenje, alkohol, prepovedane
droge), duSevno zdravje in socialno-ekonomski polozaj nose¢nice, izpostavljenost fetusa
hipoksiji, trajanje dojenja, hudo pomanjkanje v otroStvu, vendar so ti izsledki negotovi. Z
najve¢ dokazi podprt dejavnik tveganja iz okolja je prezgodnji porod, medtem ko vzro¢na
povezava z nizko porodno maso ni zanesljiva. Tudi vzajemno delovanje genetskih in

okoljskih dejavnikov je Se nepojasnjeno in nedokon¢no raziskano (12).

Slikanja z jedrsko magnetno resonanco (NMR), pozitronsko izsevno tomografijo (PET),
racunalnisko tomografijo (CT) in enofotonsko izsevno racunalnisko tomografijo (SPECT)
so med bolniki z ADHD in kontrolno skupino pokazala strukturne in funkcionalne razlike
v mozganih. Pri bolnikih so opazili manjSo prostornino mozganske skorje v predelu
sprednjega dela Celnega reznja (PFK) in pod njim lezecih struktur iz sive substance ter v
predelih sen¢nega in temenskega reznja. V novejSih mentaanalizah so ugotovili, da so
dopaminergi¢na jedra v bazalnih ganglijih najpogosteje izpostavljena struktura z
zmanjSano prostornino. V prospektivnih raziskavah so pri otrocih ugotovili 2-3 leta
zakasnjeno dozorevanje sprednjega dela ¢elnega reznja in sencnega reznja ter strukturno

nepovezanost in funkcijsko neusklajenost mozganskih regij (omrezje privzetega nacina,



dorzalno pozornostno omrezje). ManjSo aktivnost v skorji in bazalnih ganglijih so pripisali
slabSi  prekrvitvi, nenormalnemu metabolizmu glukoze in manjSi koncentraciji
dopaminskih receptorjev in transporterjev. Na vztrajanje simptomov v odraslosti naj bi
vplivala hitrost normalizacije razvoja mozganske skorje, nekateri menijo, da tudi razvoj
prilagoditvenih mehanizmov. Kljub Stevilnim dokazom tehnike slikanja mozganov ne
zmorejo konsistentno razlocevati med bolniki in osebami brez motnje ter izkljuciti drugih

vzrokov za strukturni in funkcijski primanjkljaj (4, 13).

1.3 lzrazanje in vpliv simptomov na zivljenje odraslih

Osnovni simptomi se v vedenju odraslih bolnikov izrazajo drugace in bolj subtilno kot pri
otrocih, zato koncept ADHD pri tej populaciji zahteva razSiritev na okvaro klju¢nih
dusevnih funkcij, ki omogocajo prilagajanje zahtevam in izzivom okolja. Prej kot z
naravnim potekom bolezni in razvojnimi stopnjami ¢loveka so te razlike povezane s
spremenjenimi socialnimi vlogami in odgovornostmi v odraslosti. Zmanj$ana pozornost
je pri odraslih prevladujo¢ simptom in se kaze kot hitra izguba osredotocenosti na
dejavnost zaradi nepomembnega zunanjega drazljaja ali nepovezane misli in nezbranost pri
dolgotrajnejSem branju ali poslusanju. Naloge, ki zahtevajo vec¢ji intelektualni napor, pri
bolniku z ADHD vzbujajo odpor, zato se jim izogiba ali z njimi odlaSa. Ker slabo
organizira delo in upravlja s ¢asom, zamuja dogovorjene roke ali zadolZitev ne dokonca.
Pozabljivost in izgubljanje osebnih stvari pri takSnem ¢loveku dajeta vtis neurejenosti in
brezbriznosti. Hiperaktivnost se z odras¢anjem le navidezno umirja, saj se ne kaze vec¢ kot
izrazito povecana motori¢na aktivnost, pa¢ pa kot nenehna dejavnost, obéutek pretiranega
notranjega nemira in nezmoznost bolnika, da se sprosti. Znacilno je pogosto zapus$canje
prostora v situacijah, ko se pric¢akuje dalj Casa trajajoCe sedenje oz. mirovanje, neprimerna
glasnost in klepetavost. Impulzivnost se izraza v nepotrpezljivosti pri ¢akanju v vrsti,
prenagljenih izjavah in dejanjih brez predhodnega premisleka, prekinjanju sogovornika,
vmeSavanju in motenju drugih pri pogovoru ali delu, naglih spremembah razpoloZenja in
nizki frustracijski toleranci z izbruhi jeze. Glede na navzo¢nost posameznih osnovnih
skupin simptomov lo¢imo tip s prevladujoco motnjo pozornosti (10-30 %), tip s
prevladujoco hiperaktivnostjo oz. impulzivnostjo (manj kot 10 %) in kombinirani tip
ADHD (60-80 %) (4, 14-16). Simptomi zmanjSane pozornosti pri 30-90 % bolnikov
(odvisno od metode merjenja) sovpadajo s primanjkljajem izvrSitvene (eksekutivne)

funkcije (EF). Ta je ena od kategorij nevropsiholoskega oz. kognitivnega (spoznavnega)



sistema, ki je uravnavan v prefrontalnem korteksu (PFK). Eksekutivna funkcija predstavlja
sposobnost posameznika, da predvidi, nacrtuje in izvede reSevanje problemov, spremlja
uspesnost in uporabi povratno informacijo. Vkljucuje tudi sposobnost nadzora svojega
vedenja in Custvenih odgovorov. Zaradi potrebe po skrbi zase, odgovornem ravnanju,
socialnih vescinah in naértovanju prihodnosti se odrasli veliko bolj opirajo na EF kot
otroci. S starostjo zato postaja primanjkljaj EF moc¢neje izraZzen simptom s prevladujo¢im
prispevkom k zmanjSani pozornosti. Vrsta in Stevilo prizadetih kognitivnih procesov se
med posamezniki razlikujeta, zato je tudi nevropsiholoski profil bolnikov z ADHD
heterogen (13, 17-20).

Socasna psihopatologija je pri odraslih z ADHD zelo pogosta. Okoli 80 % bolnikov ima
vsaj Se eno pridruzeno duSevno motnjo, v povprecju pa kar tri. Mehanizem nastanka
komorbidnosti ni pojasnjen ob domnevi, da se kljub podobnemu nevrobioloskemu in
genetskemu ozadju kot ADHD pojavlja neodvisno. Alternativno bi lahko bila posledica
kroni¢nega poteka ADHD. Zaradi razli¢nih na¢inov vzoréenja v raziskavah se ugotovljene
prevalence posameznih socasnih duSevnih bolezni razlikujejo, kljub temu najpogosteje
izstopajo motnje vedenja (opozicionalno kljubovalno vedenje, nesocializirana motnja
vedenja), motnje razpolozZenja (depresija, distimija, bipolarna motnja), nevrotske motnje
(generalizirana anksiozna motnja, pani¢na motnja, fobi¢ne motnje, obsesivno-kompulzivna
motnja), odvisnost od alkohola in/ali prepovedanih drog. Motnje vedenja v otroStvu so
dejavnik tveganja za razvoj osebnostnih motenj pri odraslih, napogosteje antisocialne,
mejne (ang. borderline), obsesivno-kompulzivne in narcisticne motnje osebnosti.
Pridruzene bolezni se pri bolnikih s kombiniranim tipom ADHD pojavijo prej, v ve¢jem
Stevilu in bolj vztrajajo v odraslosti kot pri bolnikih s prevladujoco zmanj$ano pozornostjo
ali hiperaktivnostjo oz. impulzivnostjo. Med spoloma so znalilne razlike, pri ¢emer SO
Zenske bolj dovzetne za motnje razpolozZenja, nevrotske motnje, motnje hranjenja in mejno
osebnostno motnjo, medtem ko je pri moskih vecje tveganje za pojav motenj vedenja,
odvisnosti od alkohola ali prepovedanih drog in antisocialne osebnostne motnje (16, 21,
22).

Simptomatika ADHD ima mocan negativen vpliv na izobrazevalno, poklicno in socialno
podrocje zivljenja odraslega ¢loveka. Bolniki v Soli pogosteje potrebujejo dopolnilni pouk,
ponavljajo razred ali so premesceni v oddelek s prilagojenim programom. Glede na svoj

intelektualni potencial dosegajo slabsi studijski uspeh in izobrazevalni proces zakljucijo na



nizji stopnji od pri¢akovane. Ce zmorejo, do zakljutene univerzitetne izobrazbe kljub
nadpovpre¢nim sposobnostim potrebujejo dlje ¢asa in vlozijo ve¢ napora kot vrstniki brez
motnje. Ve¢ kot 40 % se jih zaposli na delovnih mestih, za katera je zahtevana nizja
izobrazba od doseZene (18, 23, 24). V tej populaciji je tudi vecéje tveganje za brezposelnost,
saj manj kot 25 % ljudi z motnjo prejema redne dohodke iz dela. Poleg predsodkov so
vzroki za tezjo zaposljivost oz. izgubo zaposlitve pogostejsa bolniska odsotnost zaradi
poskodb pri delu, slabsi delovna ucinkovitost in zmogljivost ter, zaradi nesprejemljivega
vedenja, konfliktni odnosi s sodelavci. Delavci z ADHD letno izgubijo za 22 dni vec
produktivnega dela kot tisti brez motnje in predstavljajo vecje ekonomsko breme
pla¢nikom (delodajalci, zavarovalnice) kot vecina drugih bolnikov s kroni¢nimi boleznimi
(25-30). ADHD je povezana z bolj tveganim vedenjem odraslih v cestnem prometu. V
primerjavi z drugimi vozniki slabSe poznajo cestnoprometne predpise, jih pogosteje krsijo
(neprilagojena hitrost), zato so pogosteje kaznovani z globo in odvzemom vozniSkega
dovoljenja. Zaradi nezmoznosti osredotoCanja na voznjo naredijo ve¢ napak pri upravljanju
vozila in so pogostejsi povzroditelji prometnih nesre¢ s teZjimi telesnimi poskodbami in
veéjo materialno Skodo (31, 32). Antisocialno vedenje pri odraslih z ADHD je povezano z
vedjim tveganjem za ponavljajo¢a kazniva dejanja (tatvine, nasilje, vandalizem,
izgrednistvo, ilegalna posest orozja in prepovedanih drog), zaradi katerih so obsojeni na
zaporno kazen. RazSirjenost ADHD je v populaciji kaznjencev tudi najvecja, 10-40 % (33,
34). Odrasli bolniki bolj pogosto poro¢ajo o nezdravem zivljenjskem slogu (kajenje,
prekomerna telesna masa) in nestabilnih partnerskih oz. zakonskih zvezah z ve¢ lo¢itvami.
Posledica socialne izkljucenosti in nezadovoljstva nad osebnim neuspehom je nizka

samopodoba in pesimisti¢en pogled na zivljenje (23).

1.4 Ugotavljanje bolezni, merjenje simptomov in funkcioniranja

Mednarodno potrditev je diagnoza ADHD pri odraslih dobila leta 1980 v 3. izdaji
Diagnosti¢nega in statisticnega priro¢nika duSevnih motenj (DSM-III) AmeriSkega
psihiatri¢nega zdruzenja (APA) z navedbo, da simptomi pri nekaterih otrocih vztrajajo tudi
v odrasli dobi. Uvrstili so jo v kategorijo Motnje, ki so prvi¢ diagnosticirane v otroStvu in
adolescenci (35). Se v 4., popravljeni, izdaji (DSM-IV-TR) iz leta 2000 je sestavljala
skupno podkategorijo Motnje vedenja in zmanjSane pozornosti. V 5. izdaji (DSM-5) iz leta
2013 so Ze sledili novim spoznanjem in diagnozo ADHD prerazvrstili v kategorijo

Nevrorazvojne motnje (36, 37). Tudi v 10. izdaji Mednarodne klasifikacije bolezni (MKB-



10) Svetovne zdravstvene organizacije (WHO) iz leta 1992 je diagnoza ADHD kot
podkategorija Hiperkineticne motnje (koda F90) Se uvrscena v kategorijo Motnje vedenja
in Custvovanja, ki obicajno nastopijo v otroStvu in adolescenci (38). V pripravi je 11. izdaja
(MKB-11), v kateri se pri¢akuje posodobitev v skladu s klasifikacijo v DSM-5. Novim
spoznanjem se prilagajajo tudi kriteriji za ugotavljanje ADHD. V dosedanji klini¢ni
praksi, raziskavah razsirjenosti in ucinkovitosti zdravljenja pri odraslih so najpogosteje
uporabljani diagnosti¢ni kriteriji DSM-IV 0z. DSM-IV-TR.

A. V domenah 1 ali 2 je v zadnjih 6 mesecih prisotnih vsaj 6 od 9 simptomov, ki zaradi
pogostosti in jakosti ne sovpadajo z razvojno stopnjo posameznika.

1. Motnja pozornosti:

a. bolnik se ne posveca podrobnostim in nepremisljeno gresi pri delu,
b. tezko ohranja osredoto¢enost na nalogo ali aktivnost,

na videz je odsoten in ne poslusa sogovornika,

Q o

ne sledi navodilom in ne konc¢a nalog, opravil, zadolzitev,
ima tezave pri organizaciji nalog, aktivnosti in upravljanju Casa,
izogiba se in odlasa z nalogami, ki zahtevajo dolgotrajen miselni napor,

izgublja predmete, ki jih potrebuje pri delu in aktivnostih,

5 Q@ - o

hitro ga zmotijo zunanji drazljaji,
I. pozabljiv je pri dnevnih opravilih.

2. Hiperaktivnost in impulzivnost:

bolnik ima nemirne roke in noge, med sedenjem se zvija,

o @

zapusca sediSCe v situacijah, ko se pricakuje dalj Casa trajajoce sedenje,

ima obcutek notranjega nemira, redkeje tudi Se pretiran motori¢ni nemir,

e o

pri igranju ali prostocasnih aktivnostih je preglasen,
nenehna notranja spodbuda k dejavnosti in gibanju,
pretirano je klepetav,

naglo odgovarja Se preden je vprasanje zakljuceno,

5 Q@ - o

tezko pocaka, da pride na vrsto,
i. prekinja sogovornika, se vmeSava in moti druge pri pogovoru ali igri.
B. Pred 7. letom starosti so prisotni nekateri simptomi motnje pozornosti ali
hiperaktivnosti oz. impulzivnosti, ki prizadenejo funkcioniranje.

C. Funkcioniranje je prizadeto v dveh ali ve¢ razli¢nih okoljih (Sola, sluzba, dom).



D. Prizadetost funkcioniranja se klinicno znacilno odraza na izobrazevalnem, poklicnem
in socialnem podrocju.

E. Simptomi ADHD nepopolno opiSejo druge duSevne motnje (anksioznost, depresija,
motnja osebnosti, disociativha motnja) in se ne pojavijo zgolj ob poteku pervazivnih

razvojnih motenj, shizofrenije ali drugih psihoz (36).

Kriteriji DSM-IV so bili osnova za oblikovanje kriterijev MKB-10, vendar so slednji bolj
strogi, saj je potrditev diagnoze mozna le v primeru tezje oblike kombiniranega tipa
ADHD v otrostvu in odraslosti. Izklju¢ena je soCasna prisotnost motnje avtistiCnega
spektra in drugih nevrorazvojnih motenj, depresije, anksioznosti in shizofrenije, ki imajo
tudi prednost pri ugotavljanju bolezni (38). Kriteriji MKB-10 so zato manj obcutljivi za
odkrivanje  ADHD s prevladujoo zmanjSano pozornostjo zlasti pri Zenskah.
Pomanjkljivost obeh vrst kriterijev je tudi, da niso prilagojeni odraslim, saj ne upostevajo
razvojnih sprememb v poteku bolezni. Premajhen poudarek je na vztrajanju nekaterih
simptomov, ki prizadenejo funkcioniranje, kljub temu, da bolniki zaradi delne remisije
sindroma ne izpolnjujejo vec kriterijev za postavitev diagnoze. Napredek je bil storjen v
Kriterijih Utah, kjer je Wender kriterijem DSM-IV za otroke pridruzil vedenjske posebnosti

Vv izraZzanju motnje pri odraslih. Za postavitev diagnoze je treba ugotoviti:

I.  Kombinirani tip ADHD v otrostvu z vsaj eno vedenjsko posebnostjo,
Il. Simptome v odrasli dobi:

a. motena pozornost,

b. hiperaktivnost 0z. nemirnost
in vsaj dve od naslednjih vedenjskih posebnosti:

c. labilno razpoloZenje,

d. razdrazljivost z izbruhi jeze,

e. nesposobnost organiziranja in dokonc¢anja nalog,

f. Custvena preodzivnost 0z. zniZana toleranca za stres,

g. impulzivnost (39).

Kljub upostevanju ¢ustvenega vidika motnje pri odraslih so prisotne enake pomanjkljivosti
kot v kriterijih MKD-10 in DSM-1V (40). Manjsi delez ADHD med odraslimi v Evropi
pripisujejo ravno uporabi kriterijev MKD-10 v raziskavah razSirjenosti. V najnovejSih
kriterijin DSM-5 iz leta 2013 so se nova spoznanja o ADHD pri odraslih odrazila v

pomembnih spremembah:



1. Prerazporeditev iz kategorije Motnje vedenja v kategorijo Nevrorazvojne motnje
odraza prekrivanje genetskih dejavnikov ADHD in drugih nevrorazvojnih motenj,
zlasti motnje avtisticnega spektra, ki je zdaj dovoljena kot komorbidna diagnoza.
ADHD je prepoznana kot motnja s kroni¢nim potekom.

2. Zaradi oteZzenega prepoznavanja in spominjanja motnje iz zgodnjega otroStva so
starostno mejo prvega pojava simptomov s 7 let poviSali na 12 let.

3. Kiriteriji so opremljeni s primeri, ki omogocajo prepoznavanje simptomov in
postavitev diagnoze v vseh Zivljenjskih obdobjih.

4. Pri diagnosticiranju odraslih (starejSih od 17 let) so minimalno Stevilo simptomov v
obeh domenah znizali s 6 na 5. Navesti je treba trenutno jakost simptomov (blagi,
zmerni ali hudi).

5. Nadomestitev izraza »klini¢ni tip« ADHD z izrazom »klini¢ni izraz« ADHD je sledilo

spoznanju, da se vrsta in jakost simptomov z razvojem lahko spreminjata (37).

Delez odraslih z ADHD bi se ob upostevanju novih kriterijev lahko pomembno povecal,
vendar v objavljeni literaturi Se ni raziskav razsirjenosti ali u¢inkovitosti zdravljenja, ki bi

temeljile na kriterijih DSM-5 in potrdile predvidevanja.

Obcutljivih in specificnih nevrobioloskih oznacevalcev, s katerimi bi lahko zanesljivo
diagnosticirali motnjo in spremljali uspesnost zdravljenja, Se nimamo. Nevropsiholoski
testi izkazujejo nizko in negotovo diagnosti¢no obcutljivost tako pri simptomih ADHD kot
primanjkljaju EF. Validacijo nabora najprimernejSih kognitivnih testov otezuje njihovo
veliko stevilo (ve¢ kot 70) in heterogen nevropsiholoski profil bolnikov z ADHD (13, 14).
Odkrivanje in spremljanje motnje zato temelji na instrumentih (vpraSalnikih) za
subjektivno oceno izrazenih simptomov. Vrednotenje izvaja usposobljeno klini¢no osebje
(psihiater, psiholog), retrospektivna postavitev diagnoze pa se opira na samooceno in
oceno simptomov s strani opazovalcev (starSi ali ozji sorodniki, partner, prijatelji,
sodelavci). Pomanjkljivost samoporo¢anja o preteklih in trenutnih simptomih je dovzetnost
za konservativno (niZjo) oceno intenzivnosti motnje od resni¢ne oz. strokovnjakove ocene.
Omejitev namre¢ lahko predstavlja slabo spominjanje svojega vedenja dovolj dale¢ v
otroStvo, bolniki ali njihovi bliznji se skozi daljSe obdobje privadijo 0z. drugace zaznavajo
in interpretirajo svoje vedenje ter ga sprejemajo kot normalno. Pri samoocenjevanju, za
razliko od klinicnega opazovanja, tudi ni preverbe razumevanja vprasanj. Nadpovprecno

sposobni bolniki z manj pridruzenimi duSevnimi motnjami se lahko bolj zavedajo svojih



tezav, zato razvijejo prilagoditvene vescine, s katerimi zmanjSajo opaznost simptomov in
nadomestijo primanjkljaj v funkcioniranju (4). Vrednotenje EF, sploSnega klini¢nega Vtisa,
vpliva simptomov na funkcioniranje in z motnjo povezano kakovost Zivljenja dopolnijo
klini¢no sliko bolnika in pripomorejo k odlocanju pri nacrtovanju zdravljenja. Za
odkrivanje in spremljanje osrednjih simptomov ADHD so primerni samo validirani, na
Kriterijin zasnovani diagnosti¢ni in ocenjevalni vpraSalniki. Najpogosteje uporabljeni
instrumenti v klini¢nih raziskavah odraslih z ADHD so zbrani v preglednici I. Poleg teh je
v klini¢ni rabi $e ve¢ nevalidiranih vpraSalnikov s heterogenim naborom vprasanj, razvitih
na podlagi kriterijev in izkuSenj strokovnjakov. Nastanejo iz potrebe po odkrivanju in
zdravljenju motnje ter, zaradi visoke cene, relativne nedostopnosti veljavnih vprasalnikov.

Njihova korist je ob nedokazani obcutljivosti in specifi¢nosti negotova (14, 41).

Preglednica I: Instrumenti za vrednotenje ADHD pri odraslih (14, 41-46)

Presejalni vpra3alniki
ASRS v 1.1 e«samoocena trenutnih simptomov, osnova so kriteriji DSM-1V, prilagojen je odraslim
» dolgi z 18 vprasanji (2 domeni: motena pozornost, hiperaktivnost) oz. kratki s 6 vprasanji
* frekvenéna Likertova lestvica 0—4 (nikoli, redko, v¢asih, pogosto, zelo pogosto)
* simptom je prisoten pri ocenah > 2, motnja je prisotna pri 9/18 oz. 4/6 simptomov
» motnja je prisotna pri vsoti ocen: 21/36 tock (pri posamezni domeni) oz. 14/24 tock
CAARS * samoocena ali opazoval¢eva ocena trenutnih simptomov, osnova so kriteriji DSM-IV
« 30 vpraSanj domene/podlestvice: motena pozornost, hiperaktivnost/impulzivnost, skupni
ADHD simptomi, ADHD indeks)
» frekvenéna Likertova lestvica 0—-3 (ni¢/nikoli, malo/v¢asih, mo¢no/pogosto, zelo
mocno/zelo pogosto), seStevek ocen (0-54) se pretvori v T-vrednost (0-100)

Diagnosti¢ni vprasalniki
ACDS v 1.2 e polstrukturirani klini¢ni intervju, osnova so kriteriji DSM-1V

» 18 vpraSanj (2 domeni: motena pozornost, hiperaktivnost/impulzivnost) za retrospektivno
oceno simptomov in prilagojenih odraslim za oceno simptomov v zadnjih 6 mesecih, 14
vpraSanj ocenjuje elemente eksekutivne funkcije in razpoloZenja

» jakostna Likertova lestvica 0-3 (ni¢, blagi, zmerni, hudi simptomi)

BADD-DF e polstrukturirani klini¢ni intervju s porocanjem opazovalcev, osnova so kriteriji DSM-1V

» 18 vpraSanj, 2 domeni: motena pozornost, hiperaktivnost/impulzivnost

« vpradanja o bolnikovi in druZinski anamnezi ter so¢asnih boleznih, vplivu simptomov na
funkcioniranje in samopodobo; vklju¢uje Wechslerjeve nevropsiholoske teste

* frekvencna Likertova lestvica 0-3 (nikoli, v€asih, pogosto, zelo pogosto) za simptome
DSM-IV, psihopatoloske in funkcijske lestvice

CAADID e polstrukturirani intervju, osnova so kriteriji DSM-1V-TR

* I. del: klini¢ni intervju ali lastno porocanje o demografski preteklosti, psihomotoriénem
razvoju, dejavnikih tveganja za ADHD in so¢asnih dusevnih bolezinih

* II. del: klini¢na ocena simptomov v otros$tvu in odraslosti, prizadetost funkcioniranja

» 18 vprasanj, 2 domeni: motena pozornost, hiperaktivnost/impulzivnost, vprasanja s
primeri vedenja so prilagojena starostnemu obdobju

DIVA * polstrukturirani klini¢ni intervju in porocilo opazovalcev, osnova so kriteriji DSM-IV-TR

« tri domene: motena pozornost, hiperaktivnost/impulzivnost, prizadetost funkcioniranja

* ocena simptomov v otrodtvu in zadnjih 6 mesecih s primeri za obe starostni obdobji

» prisotnost simptoma presodi izpraSevalec glede na primere vedenja, ki jih navede bolnik



Vprasalniki za oceno simptomov
ADHD-RS e klini¢na ocena trenutnih simptomov, osnova so kriteriji DSM-IV s prilagoditvijo ACDS
« 18 vpraSanj, 2 domeni: motena pozornost, hiperaktivnost/impulzivnost
* jakostna Likertova lestvica 0-3 (ni¢, blagi, zmerni, hudi simptomi), sestevek tock 0-54
AISRS « klini¢na ocena trenutnih simptomov, osnova so kriteriji DSM-IV z ACDS prilagoditvijo
« 18 vpraSanj, 2 domeni: motena pozornost, hiperaktivnost/impulzivnost
« jakostna Likertova lestvica 0-3 (ni¢, blagi, zmerni, hudi simptomi), sestevek tock 0-54
* dopolnjena razli¢ica ADHD-RS
BCSS * samoocena ali opazovalCeva ocena trenutnih simptomov, osnova so kriteriji DSM-1V
« 18 vpraSanj (motena pozornost, hiperaktivnost/impulzivnost), vprasanja o vplivu
simptomov na funkcioniranje v 10 okoljih, 8 vpraSanj za oceno opozicionalnega
kljubovalnega vedenja
* frekvenéna Likertova lestvica 0-3 (nikoli, véasih, pogosto, zelo pogosto)
* simptom prisoten pri ocenah > 2, motnja prisotna pri sestevku ocen > 1,5 SD povprecja
CAARS * samoocena ali opazovalCeva ocena trenutnih simptomov, osnova so kriteriji DSM-1V
* dolga razli¢ica 66 vpraSanj, kratka razli¢ica 26 vprasanj (domene/podlestvice: motnja
pozornosti, hiperaktivnost/impulzivnost, skupni simptomi ADHD, indeks ADHD, indeks
nekonsistentnosti, motnja spomina, nemirnost, custvena labilnost, tezave s samopodobo)
» frekven¢na Likertova lestvica 0-3 (ni¢/nikoli, malo/v¢asih, mo¢no/pogosto, zelo
moc¢no/zelo pogosto), sestevek ocen (0-198 0z. 0-78) se pretvori v T-vrednost (0—100)
* motnja prisotna pri vrednosti T > 65
WRAADDS -« klini¢na ocena trenutnih simptomov, osnova so kriteriji Utah
* 28 vpraSanj, 7 domen oz. skupin simptomov Utah (motena pozornost, motori¢na
hiperaktivnost, razdrazljivost z izbruhi jeze, labilno razpoloZenje, Custena preodzivnost,
nesposobnost organiziranja in dokon¢anja nalog, impulzivnost)
* vprasanja: frekvencna Likertova lestvica 0-2 (ni, v¢asih, pogosto prisoten), povzetek
domen: jakostna Likertova Istvica 0—4 (ni¢, blagi, zmerni, precej$ni, mo¢ni simptomi)
WURS * samoocena ali opazovalCeva ocena simptomov v otrostvu in trenutnih simptomov, osnova
so kriteriji Utah
« dolgi z 61 vpraSanji (zajemajo vseh 7 domen Utah), kratki s 25 vpraSanji
« jakostna Likertova lestvica 0—4 (ni¢, blagi, zmerni, precej$ni, moéni simptomi)
* motnja prisotna pri vsoti ocen > 46 oz. > 36 ob socasni depresiji

Vpra$alniki za oceno funkcioniranja in z motnjo povezane kakovosti Zivljenja
BRIEF-A < samoocena ali opazovalceva ocena eksekutivne disfunkcije in samoregulacije

« 75 vpra$anj, 9 domen: inhibitorni nadzor, preklop pozornosti/prilagodljivost, nadzor
Custev, nadzor vedenja, iniciacija aktivnosti, delovni spomin, nacrtovanje/organiziranje,
nadzor lastne dejavnosti, urejenost delovnega/Zivljenjskega prostora)

« frekven¢na Likertova lestvica 1-3 (nikoli, v¢asih, pogosto)

* seStevek ocen se pretvori v T-vrednost (0-100), disfunkcija je prisotna pri T > 65

« 3 indeksi: splosni eksekutivni indeks, indeks regulacije vedenja, indeks metakognicije

BADDS « samoocena eksekutivne disfunkcije zaradi simptomov ADHD, osnova kriteriji DSM-1V

« 40 vpraSanj, 5 domen: organizacija/aktivacija aktivnosti, vzdrzevanje/preklapljanje
pozornosti med nalogami, zbranost/vztrajnost/hitrost, nadzor ¢ustev/frustracij, delovni
spomin

* frekven¢na Likertova lestvica 0-3 (nikoli, v€asih, pogosto)

« seStevek ocen se pretvori v T-vrednost (0-100) za vse domene in za vsa vpraSanja skupaj

« disfunkcija je prisotna pri T > 50

CGl » celostni oz. splosni klini¢ni vtis jakosti bolezni (CGI-S) in izboljSanja bolezni (CGI-I)

* ocena temelji na opazeni ali porocani jakosti simptomov, vedenju in njihovem vplivu na
funkcioniranje v Soli, sluzbi, doma in v druzbi v preteklih 7 dneh

* 7-stopenjska CGI-S lestvica: ni¢, mejna, blaga, zmerna, znatna, huda, zelo huda bolezen

« 7-stopenjska CGI-I lestvica: zelo veliko, veliko, minimalno izboljSanje, nespremenjeno,
minimalno, veliko, zelo veliko poslab3anje bolezni

» motnja je prisotna pri CGI-S > 3, izbolj$anje simptomov pri CGI-I <2

10



GAF * klini¢na ocena trenutnega celostnega funkcioniranja (psiholosko, socialno in poklicno)
* enotna ocena vsebuje 2 komponenti: simptome in funkcioniranje
* lestvica 1-100 je razdeljena na centile (1-10 najslab3e, 91-100 najboljSe funkcioniranje)
SDS  samoocena prizadetosti in nezmoznosti funkcioniranja zaradi simptomov bolezni
* 3 vprasanja s podrocij: Sola/sluzba, prostoc¢asne aktivnostih, druzina/domaca opravila
» 10-stopenjska lestvica (0 ni¢, 1-3 blaga, 4-6 zmerna, 7-9 izrazita, 10 zelo moéna
prizadetost)
* skupni sestevek (0-30) nad 15 pomeni znaéilno funkcionalno prizadetost
AAQoL » samoocena z ADHD povezane kakovosti Zivljenja v zadnjih dveh tednih
* 29 vpraSanj, 4 domene: produktivnost/uspesnost, psiholo3ki status, pogled na Zivljenje,
partnerski odnosi
* frekvencéna/jakostna Likertova lestvica 0—4 (nikoli/sploh ne — zelo pogosto/zelo mo¢no)
* sestevek tock se pretvori v T-vrednost (0-100), vija vrednost pomeni boljSo kakovost
Zivljenja
AIM-A » samoocena vpliva ADHD na kakovost Zivljenja odraslih v zadnjih 7 dneh
* 57 vprasanj, 6 specificnih ADHD domen (zivljenje z ADHD, splosno pocutje,
uéinkovitost pri vsakodnevnem funkcioniranju, medosebni odnosi/komunikacija,
negativen vpliv teZav/simptomov na Zivljenje, neprijetnosti/zaskrbljenost), 4 splosna in 5
socioekonomskih vprasanj
« jakostna Likertova lestvica 1-5, sestevek tock se pretvori v T-vrednost (0-100), visja
vrednost pomeni boljSo kakovost Zivljenja
QLESQ  samoocena zadovoljstva z Zivljenjem v zadnjem tednu
e kratki s 16 vprasSanji o fizicnem zdravju, razpoloZenju, socialnih/druzinskih odnosih,
vsakodnevnih opravilih, zaposlitvi in ekonomskem statusu, celostnem dobrem pocutju
» jakostna Likertova lestvica 0-5, seStevek 14 vpraSanj se pretvori v T-vrednost
Legenda: AAQoL: specifi¢ni vprasalnik za samooceno z ADHD povezane kakovosti Zivljenja pri odraslih;
ACDS: ADHD Kklini¢ni diagnosti¢ni vprasalnik; ADHD-RS: vpraSalnik za klini¢no oceno simptomov motnje
pozornosti s hiperaktivnostjo; AISRS: vpraSalnik za klini¢no oceno simptomov ADHD pri odraslih; ASRS:
vpraSalnik za samooceno simptomov pri odraslih; AIM-A: specifi¢ni vpraSalnik za samooceno vpliva ADHD
na kakovost Zivljenja pri odraslih, BADD-DF: Brownov diagnosti¢ni vpraSalnik za motnjo pozornosti;
BADDS: Brownov vpraSalnik za samooceno motnje pozornosti in izvrSitvene funkcije; BCSS: Barkleyev
vpraSalnik za samooceno trenutnih simptomov; BRIEF-A: vpraSalnik za samooceno vedenjske in kognitivne
komponente izvrSitvene funkcije pri odraslih; CAARS: Connersov vpraSalnik za samooceno simptomov
ADHD pri odraslih; CAADID: Connersov diagnosti¢ni vprasalnik za odrasle; CGl-1: splo$ni kliniéni vtis,
izboljSanje simptomov; CGI-S: splo$ni klini¢ni vtis, resnost simptomov; DIVA: diagnosti¢ni vprasalnik o
ADHD pri odraslih; GAF: klini¢na splo3na ocena psihosocialnega funkcioniranja; QLESQ: vpra3alnik za
samooceno pocutja in zadovoljstva z zivljenjem; SDS: Sheehanov vpraSalnik za samooceno funkcijske
oviranosti; WRAADDS: Wender-Reimherrjev vpra3alnik za kliniéno oceno zmanjSane pozornosti pri
odraslih; WURS: Wender-Utah vpraSalnik za samooceno simptomov ADHD;

Izpolnitev kriterija E iz DSM-IV zahteva razloCevanje simptomov ADHD od drugih
dusevnih motenj, zato je treba potrditi tudi morebitne socasne diagnoze. V uporabi so
Strukturirani  kliniéni intervju za DSM-IV (SCID), strukturirani Mednarodni
nevropsihiatri¢ni intervju (M.L.N.L.) in polstrukturirani Psihiatri¢ni raziskovalni intervju o
zlorabi substanc in duSevnih motnjah (PRISM-IV) (5). Pred odlocitvijo za farmakoterapijo
je treba ugotoviti bolezni, ki bi lahko vplivale na izbor zdravila. Klini¢ni pregled obsega:
celotno anamnezo duSevnega zdravja in socialnega stanja, druzinsko anamnezo sr¢no-
Zilnih bolezni (sinkopa ali dispneja ob naporu, nenadna smrt zaradi zastoja srca, motnje
srénega ritma), meritve krvnega pritiska in pulza, telesne mase, jetrne funkcije, oceno

tveganja za samoposkodbe, zlorabo in dajanje zdravila drugim osebam (47).
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1.5 Moznosti zdravljenja ADHD pri odraslih

Smernice NICE priporocajo farmakoterapijo kot prednostni pristop Kk zdravljenju zmerne
ali hude ADHD pri odraslih. VV primerih, ko bolnik diagnoze ne sprejme in zdravila
odkloni, ko so le-ta kontraindicirana, le delno ucinkovita ali neucinkovita, je smiselna
uvedba kognitivne vedenjske psihoterapije (KVT) kot samostojne ali pomozne
intervencije. Zdravila prvega izbora so stimulanti centralnega zivénega sistema,
metilfenidat in amfetamini (deksamfetamin, zmes soli amfetamina, lisdeksamfetamin),
medtem ko je zdravilo drugega izbora atomoksetin (47). Ameriske, kanadske in evropske
smernice navajajo tudi zdravila tretjega izbora, to so bupropion, tricikli¢ni antidepresivi
(imipramin, desipramin, nortriptilin), modafinil, gvanfacin in klonidin. Nenamenska (ang.
off-label) uporaba teh zdravil je upravicena v primerih, kadar so psihostimulanti
kontraindicirani, neucinkoviti oz. jih bolniki teZko prenaSajo in pri nekaterih so¢asnih
boleznih (depresija, hipertenzija) (4, 13, 48, 49).

Za doseganje terapevtskega ucinka je kljuCna okrepitev noradrenergi¢nega in
dopaminergi¢nega prenosa v PFK, vendar mehanizem te povezave Se ni pojasnjen. Poleg
tega je dopaminergi¢nih nevronov v PFK malo, koncentracija presinapti¢nih dopaminskih
transporterjev (DAT) pa majhna. Ve¢ino dopamina (DA) naj bi presinapti¢ni nevroni tako
privzeli z noradrenergi¢nimi transporterji (NAT). Blokada NAT bi zato lahko privedla do
povisanja koncentracije DA v sinapsi (13). Metilfenidat (MPH), ki je strukturno podoben
kokainu in metamfetaminu, prijemlje na presinapti¢nem transporterju DAT v striatumu in
PFK ter zavre privzem DA v presinapti¢ni nevron. S tem se poveca koncentracija DA v
sinapsi. MPH je racemna zmes, v kateri je nosilec intrinzi¢ne aktivnosti samo (R,R)
enantiomer, deksmetilfenidat (d-MPH). Povprecna bioloska uporabnost MPH po peroralni
aplikaciji je 30 %, glavna metaboli¢na pot je hidroliza estra s karboksilesterazo CES1A1 v
jetrih. BioloSka razpolovna doba je, odvisno od nacina spros¢anja, 2—3,5 ure. Z urinom se
izlo¢i 90 % odmerka, od tega je 80 % neaktivnega metabolita a-fenil-2-piperidil ocetne
kisline. Trajanje terapevtskega uc¢inka oblik s hitrim spro$¢anjem je 3-5 ur, pri oblikah s
prirejenim spro$¢anjem se ta podaljsa na 8 0z. 12 ur (50-52). Amfetamin (AMF) je
racemna zmes, v kateri ima dekstroamfetamin (d-AMF) 4-krat vecjo intrinzi¢no aktivnost
kot (R) enantiomer. V moZganih spodbuja spros¢anje biogenih aminov (DA, NA, 5-HT) iz
presinapti¢nih nevronov in zavira njihov ponovni privzem. Na trzi§¢u sta zmes soli

amfetamina (MAS, dekstroamfetamin sulfat, amfetamin sulfat, dekstroamfetamin saharat
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in amfetamin aspartat monohidrat v enakih delezih) in lisdeksamfetamin (LDX,
predzdravilo v obliki amida z lizinom). Amfetamini se hitreje absorbirajo iz bazi¢nega
okolja, bioloska uporabnost d-AMF po peroralni aplikaciji je nad 75 %, LDX pa nad 95 %.
Predzdravilo z bioloSko razpolovno dobo manj kot 1 uro neodvisno od jetrnega
metabolizma hidrolizira v erotrocitih do L-lizina in d-AMF. 1z slednjega v jetrih nastanejo
z mikrosomalnim sistemom CYP2D6 aktivni hidroksilirani produkti. d-AMF se
nespremenjen (30-40 %), v obliki aktivnih (10-20 %) in neaktivnih metabolitov (50 %)
skoraj v celoti izlo¢i z urinom. BioloSka razpolovna doba je priblizno 11 ur in se podaljsa,
¢e je urin bazicen (53, 54). Atomoksetin (ATX) ni strukturni analog amfetamina, ampak je
bolj podoben fluoksetinu in ne izraza psihostimulatornega ucinka. Uvrscen je v skupino
atipi¢nih antidepresivov. Selektivno in mo¢no zavira presinapticni NAT, medtem ko je
afiniteta do drugih vezavnih mest zanemarljiva. Spojina je cisti (R) enantiomer
tomoksetina z 10-krat veéjo intrinzi¢no aktivnostjo kot (S)-tomoksetin. Po peroralni
aplikaciji se ATX skoraj popolnoma absorbira, na biolosko uporabnost vpliva hitrost
predsistemskega metabolizma. Ta se giblje med 63 % pri hitrih in 94 % pri poc¢asnih
presnavljalcih. Vzrok je polimorfizem CYP2D6, ki predstavlja primarno pot
biotransformacije ATX. Poleg hidroksiliranega aktivnega metabolita v manjsi meri nastaja
s sistemom CYP2C19 Se neaktiven demetiliran metabolit. Z urinom se izlo¢i 80 %
odmerka v obliki konjugiranega 4-hidroksiatomoksetina, s fecesom pa 17 %. Povpre¢na
bioloSka razpolovna doba ATX je 5 ur, pri hitrih presnavljalcih 3 ure in pocasnih
presnavljalcih do 21 ur. Terapevtski ucinek se pojavi precej kasneje kot pri AMF. Opazen
je po enem tednu, znatno izboljSanje simptomov pa nastopi v 4-6 tednih po dosezenem
optimalnem odmerku (52, 55, 56). Bupropion (BUP) e nikjer ni registriran za zdravljenje
ADHD ne pri otrocih ne pri odraslih, vendar je pogosto naveden kot »off-label« izbira. V
raziskavah u¢inkovitosti in varnosti izkazuje spodbudne rezultate pri odraslih in bolnikih s
komorbidno odvisnostjo od kajenja. Ceprav je strukturni analog metamfetamina, ne izraza
psihostimulatornega ucinka, ampak je kot Sibek zaviralec privzema DA in NA uvrscen
med atipi¢ne antidepresive. Predsistemski metabolizem zmanjSa bioloSko uporabnost po
peroralni aplikaciji na 20 %. Primarna metaboli¢cna pot, v kateri nastanejo trije Sibko
aktivni metaboliti, je hidroksilacija s CYP2B6 in redukcija z nemikrosomskimi encimi. Z
urinom se izlo¢i 87 % odmerka v obliki konjugatov z glicinom in s fecesom 10 %.
Povprecna biolodka razpolovna doba BUP je 20 ur, terapevtski uéinek se pojavi po 1-2

tednih (52, 57, 58). Strukturne formule opisanih u¢inkovin so prikazane v prilogi B.
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Medtem ko so v vecini evropskih drzav, tudi v Sloveniji, farmakoterapijske moznosti za
zdravljenje na novo odkrite ADHD pri odraslih omejene zgolj na atomoksetin, so v ZDA
in Kanadi registrirani tudi psihostimulanti v farmacevtskih oblikah z razli¢cnim na¢inom
spro$canja (59). V Evropi je za zdravljenje na novo odkrite ADHD pri odraslih od leta

2009 psihostimulante ze registriralo le 5 drzav (preglednica II).

Preglednica Il: Zdravila za zdravljenje ADHD pri odraslih, registrirana v Evropi (60-64)

Ucinkovina Zdravilo Farmacevtska Odmerni DrzZava, leto
oblika rezim registracije
metilfenidat Concerta Retard® tableta s podaljSanim 18-72 mg Svica, 2009
hidroklorid spro$¢anjem (OROS) 1x na dan
Ritalin Adult®, kapsula s podaljSanim 10-80 mg Nem¢ija, 2011
Medikinet Adult®, sproscanjem (SODAS) 1x na dan Svedska, 2014
Ritalin®
deksmetilfenidat Focalin XR® kapsula s podaljSanim 10-20 mg Svica, 2009
hidroklorid spro$¢anjem (SODAS) 1x na dan
lisdeksamfetamin Elvanse Adult® kapsula 30-70 mg VB, Svedska,
dimesilat 1x na dan Danska, 2015
atomoksetin Strattera® kapsula 40-100 mg Evropa, 2013
hidroklorid 1-2x na dan

Legenda: OROS: z osmozo kontroliran peroralni dostavni sistem (ang. Osmotic Controlled Release Oral
Delivery System, trifazni sistem: 22% odmerka s takoj$njim spro$¢anjem, 78% odmerka z zakasnjenim
spro§¢anjem v dveh fazah; SODAS: kroglice s podalj$anim spro$¢anjem (ang. Spheroidal Oral Drug
Absorption System), dvofazni sistem: 50% odmerka s takoj$njim spros¢anjem. 50% odmerka z zakasnjenim
spro§¢anjem; VB: Velika Britanija;

Motnja pogosto ostane prezrta in nezdravljena, saj zdravila prejema le okoli 25 % bolnikov
v ZDA in manj kot 10 % v Evropi (15, 47). ADHD pri odraslih je zato slabo obvladovan
zdravstveni problem, bolniki pa stigmatizirana in zapostavljena populacija. Prepoznavanje
razli¢nih pojavnih oblik ADHD in zanesljivo locevanje od drugih dusevnih motenj namrec
zahteva dobro obvescenost in izkuSenost klini¢nih strokovnjakov. Za uspesno zdravljenje
je potrebna razpolozljivost u¢inkovitih in varnih zdravil ter bolnikom dostopna zdravstvena
oskrba (4, 13). Kljub narasc¢ajoc¢emu Stevilu dokazov v prid diagnozi, marsikje Se obstaja
mocan dvom o njeni veljavnosti, ker naj bi se uveljavila zgolj zaradi agresivnega trZenja.
Kritiki menijo, da diagnosti¢ni Kriteriji niso standardizirani, subjektivne metode za
vrednotenje simptomov pa premalo obcutljive in specifi¢ne, da bi ADHD pri odraslih z
gotovostjo locili od drugih duSevnih motenj. Dvomijo tudi o upravicenosti indikacije za
farmakoterapijo, saj naj bi bili izsledki klini¢nih raziskav uc¢inkovitosti psihostimulantov,
sponzoriranih s strani industrije, pristranski in zaradi metodoloskih razlik (npr. navzkrizne,
vzporedne raziskave) nasprotujo¢i. Tudi varnost dolgotrajnega jemanja (sréno-zilni

dogodki, zasvojenost) naj bi bila pri odraslih premalo raziskana (40, 65-67).
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1.6 Pomen sistemati¢nih pregledov literature o klini¢nih raziskavah

ADHD pri odraslih je ena redkih bolezni, pri katerih je raziskovanje ucinkovitosti in
varnosti zdravil zaostajalo za tistimi pri otrocih, vendar $tevilo izsledkov hitro narasca, s
tem pa potreba po njihovem vrednotenju (5, 68). Oblika klini¢nega porocila, v katerem so
zbrani in kriticno ovrednoteni, ¢e je le mozno, vsi dokazi o jasno zastavljenem
raziskovalnem problemu, je sistemati¢ni pregled. Ker temelji na transparentnem,
ponovljivem, vec¢stopenjskem postopku in uporabi definiranih metod, velja za samostojno
znanstveno raziskavo. Kvantitativno zdruZevanje o0z. sinteza rezultatov med seboj
podobnih, a neodvisnih, raziskav z uporabo statisti¢nih metod pa se imenuje metaanaliza.
Ta je pogojena s sistematicnim pregledom, ni pa vedno njegov sestavni del. Namen
metaanalize je pridobiti objektivnejSo in natan¢nejSo oceno ucinka zdravstvenega posega
(npr. farmakoterapije), kot bi jo dale posamezne raziskave, zlasti kadar so te premalo
obsezne ali so si njihovi rezultati nasprotujo¢i. Ugotovitve sistemati¢nih pregledov v
medicini, podprti z dokazi, predstavljajo najvisjo raven dokazov (la), ki so osnova za
pripravo klini¢nih smernic in podpora pri oblikovanju zdravstvenih politik (69).
Pomembna omejitev metaanalize je, da ne more izboljsati rezultatov slabo nac¢rtovanih in
izvedenih klini¢nih raziskav. Kljub visoki metodoloski in izvedbeni kakovosti so raziskave
dovzetne za pristranost. Le-ta je vir sistematicne napake in vpliva tako na velikost kot smer
rezultatov. Sistemati¢ni pregled se zato osredotoca na tveganje za pristranost (ang. risk of
bias) in ga lo¢uje od pojma kakovosti. Za transparentno izvajanje sistemati¢nih pregledov
u¢inkov zdravstvenih posegov smernice PRISMA navajajo priporocila za odkrivanje,
ocenjevanje in zmanjSevanje tveganja za pristranost (70). V objavljenih metaanalizah
ucinkovitosti zdravil za zdravljenje ADHD pri odraslih (preglednica I11) so poleg razlik v
nadinu ocenjevanja tveganja za pristranost prisotna Se druga metodoloSka razhajanja
(vkljucitveni kriteriji, izraCun velikosti uc¢inka). Nekonsistentni rezultati z visoko stopnjo

heterogenosti tako upravicujejo potrebo po ponovitvah.

Preglednica IlI: Objavljene metaanalize uc¢inkovitosti in varnosti zdravil za zdravljenje
ADHD pri odraslih

Prvi avtorji in leto objave

amfetamini 3 Castells 2011, Faraone 2012, Maneeton 2014 (71-73)
metilfenidat 5 Faraone 2004, Koesters 2009, Castells 2011 in 2013, Epstein 2014  (74-78)
atomoksetin 1 Cunill 2013 (79)
bupropion 2 Verbeeck 2009, Maneeton 2011 (80, 81)
vsa zdravila 3 Peterson 2008, Meszaros 2009, Faraone 2010 (82-84)
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2 NAMEN

V diplomski nalogi bomo ocenili u¢inkovitost in varnost zdravil za zdravljenje motnje
pozornosti s hiperaktivnostjo pri odraslih (starejSi od 18 let). Osredotocili se bomo
predvsem na psihostimulante, analoge amfetamina in metilfenidata, ki v Sloveniji za

indikacijo na novo odkrite motnje pri odraslih Se nimajo dovoljenja za promet.

V ta namen bomo poiskali in sistemati¢no pregledali objavljene randomizirane klini¢ne

raziskave, katerih izsledke bomo kvalitativno in kvantitativno ovrednotili.
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3 METODE

S ciljem, da bi pregledno in transparentno prikazali nacrt, izvedbo in ugotovitve, smo
pripravili Protokol sistemati¢nega pregleda z metaanalizo (priloga A) in vsebino diplomske
naloge strukturirali po navodilih za pisanje porocil sistemati¢nih pregledov in metaanaliz

mednarodnega ZdruzZenja Cochrane in smernic PRISMA (70, 85).

3.1 Kriteriji za vklju¢itev raziskav v metaanalizo

Vklju€itvene oz. izkljuéitvene kriterije smo opredelili s pomocjo strukturiranega principa
PICOS, ki zdruzuje 5 klju¢nih komponent pri oblikovanju raziskovalnega vpraSanja:
populacija bolnikov oz. udelezenci, eksperimentalni in kontrolni medicinski poseg oz.
intervencije, izidi zdravljenja, nacrt klini¢ne raziskave (ang. Population or disease,

Interventions or exposure, Comparator, Outcomes, Study design) (86).

3.1.1 Naért klini¢ne raziskave

VKkljucili smo randomizirane, dvojno slepe, s placebom kontrolirane klini¢ne raziskave z
vzporednimi skupinami, ki so trajale vsaj dva tedna. Presodili smo, da je smiselna
izkljucitev raziskav z navzkriznim (ang. cross-over) nac¢rtom, v katerih vsak udelezenec v
ve¢ ciklih periodicno prejema tako eksperimentalno kot kontrolno intervencijo. V
navzkrizni raziskavi ucinkovitosti MAS so Spencer in sod. poroc¢ali o prenosu uéinka
intervencije predhodne periode v naslednjo, t. i. pojavu navzkriznega prenosa (ang. carry-
over effect) in ocenili, da bi bil vzporedni nacrt raziskave primernejsi (87). Vkljucitev
navzkriznih raziskav v metaanalizo je v takSnih primerih lahko povezano z vecjo
heterogenostjo, ve¢jim tveganjem za pristranost in napakami v statisti¢ni analizi. Smernice

priporocajo lo¢eno izvedbo metaanalize vzporednih in navzkriznih raziskav (88).

3.1.2 Udelezenci

Primerne so bile raziskave na odraslih osebah (starejSih od 17 let) z diagnozo ADHD,
potrjeno v otroStvu ali na novo odkrito v odrasli dobi. Motnja je morala biti pred
vkljuc¢itvijo v klinicno raziskavo ponovno potrjena z validiranim diagnosti¢nim
instrumentom (preglednica 1). Pri bolnikih z ADHD so socasne duSevne motnje zelo
pogoste. Blage in s terapijo nadzorovane motnje (anksioznost, depresija ali opozicionalno
Kljubovalno vedenje) zato niso bili vzrok za izklju¢itev. Ravno tako nismo izkljucili

kadilcev, ¢e kajenje pri osebah z ADHD ni bilo obravnavano v smislu zdravljenja so¢asne
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odvisnosti od nikotina. Izklju¢ili smo raziskave na osebah s tezjimi oblikami
komorbidnosti: odvisnost od prepovedanih substanc in alkohola, razvojne, klini¢no
nestabilne duSevne in nevroloSke motnje ali poSkodbe glave. Izklju¢ili smo tudi osebe na

prestajanju zaporne kazni.

3.1.3 Intervencije

Iskali smo raziskave, v katerih so eksperimentalno intervencijo predstavljale u¢inkovine iz
smernic za zdravljenje ADHD oz. v literaturi obstajajo poro¢ila o raziskovanju njihove
ucinkovitosti (4, 13, 48, 49). Te uéinkovine so: dekstroamfetamin, lisdeksamfetamin, zmes
soli amfetamina, atomoksetin, metilfenidat, bupropion, desipramin, modafinil, gvanfacin,
klonidin, venlafaksin, reboksetin, duloksetin in galantamin. Kontrolna intervencija je bila
placebo. Izlocili smo raziskave, ki so ugotavljale uéinkovitost eksperimentalnih substanc
ali kjer ena od intervencij ni bil placebo (npr. neposredne primerjave uc¢inkovin, ang. head
to head), raziskave, ki so poleg farmakoloske intervencije vrednotile tudi ucinek
nefarmakoloske intervencije (psihoterapevtske metode) in raziskave z intervencijo, krajSo
od dveh tednov. Raziskav, ki so primerjale u¢inkovitost ve¢ razli¢nih zdravil za zdravljenje

ADHD proti placebu, nismo izklju¢ili.

V skladu z namenom diplomske naloge smo v metaanalizo vkljucili raziskave
psihostimulantov  (dekstroamfetamin, lisdeksamfetamin, zmes soli amfetamina,
metilfenidat) v farmacevtskih oblikah za peroralno aplikacijo brez omejitev pri nacinu
spros¢anja, odmernem rezimu ali odmerni metodi (titracija ali stopnjevanje do najvisjega
nac¢rtovanega odmerka). Identifikacija klini¢nih raziskav uc¢inkovitosti ostalih u¢inkovin je
sluzila kot podatek o obseZnosti raziskovanja farmakoterapevtskih moznosti pri odraslih z

ADHD in predstavlja izhodisc¢e za bodo¢e metaanalize.

3.1.4 lzidi

Seznam izidov zdravljenja smo oblikovali po presoji njihove kliniéne pomembnosti in
uporabnosti za odlocanje v praksi (89). UpoStevali smo tudi smernice za klini¢ne raziskave

zdravil za zdravljenje ADHD Evropske agencije za zdravila (EMA) (90).

3.1.4.1 Primarni

......

validiranim instrumentom za oceno trenutnih simptomov (preglednica I, Uvod). Samo
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raziskave z izidom, kot smo ga opredelili, smo po presoji ustreznosti vkljucili v
metaanalizo. Ce so v raziskavi izbolj$anje simptomov vrednotili z ve¢ vprasalniki, smo v
metaanalizo prednostno vklju¢ili rezultate klini¢nega ocenjevanja. Ce klini¢nega
ocenjevanja niso izvajali, smo v metaanalizo vkljucili rezultate vpraSalnika za samooceno
izboljSanja simptomov. Smernice EMA priporocajo klini¢no oceno simptomov za primarni
izid, oceno opazovalcev in samooceno pa za sekundarna izida. Pomanjkljivost
samoporocanja simptomov je dovzetnost za konservativno (niZjo) oceno od resni¢ne oz.

strokovnjakove ocene.

3.1.4.2 Sekundarni

Odsotnost kateregakoli od naslednjih izidov v ¢lanku oz. poro€ilu ni bil razlog za

izkljucitev primarne raziskave.

a. Klini¢no vrednotenje ucinka psihostimulantov na funkcijsko komponento ADHD,
izmerjeno z lestvico izboljSanja splosnega klini¢nega vtisa (CGI-I, ang. clinical global
impression, improvement), smo doloCili za sekundarni izid. Instrument zajame
spremembo intenzivnosti simptomov in prizadetosti funkcioniranja pri izobrazevalnih,
poklicnih in socialnih aktivnostih (preglednica I). Navajajo ga tudi smernice EMA, ki
oceno splosnega funkcioniranja sicer uvrs¢ajo med primarne izide. V tem pogledu
smernicam nismo sledili, ker bi potemtakem morali izkljuciti raziskave, ki
funkcioniranja niso vrednotile na tak nacin, ustrezale pa so opredelitvi kriterija za
primarni klini¢ni izid.

b. Vrednotenje ucinkovitosti smo dopolnili z oceno primanjkljaja izvrSitvene funkcije
(EF), izmerjenega z validiranim vpraSalnikom (preglednica ). Smiselnost vkljuéitve
tega izida v sistemati¢ni pregled pojasnjuje pomembna vloga EF v zivljenju odraslega
¢loveka in povezava primanjkljaja s simptomom zmanjSane pozornosti. Ocenjevanje z
vprasalniki izkazuje mocnejSo korelacijo z jakostjo simptomov kot nevropsiholosko
testiranje. Pomanjkljivost kognitivnih testov je tudi njihovo veliko Stevilo (veé kot 70),
negotova diagnosti¢na obcutljivost in heterogen nevropsiholoski profil bolnikov z
ADHD. Vprasalniki za oceno primanjkljaja EF ne zmorejo oceniti jakosti simptomov
ADHD, so pa ustrezni za spremljanje EF med zdravljenjem in za primerjavo z
izboljSanjem simptomov. Izkazali so tudi dobro napovedno mo¢ pri oceni sploSnega
funkcioniranja in z ADHD povezane kakovosti zivljenja (14, 19, 20). V nobeni

primerljivi metaanalizi niso vrednotili primanjkljaja EF.
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C.

Z vztrajanjem (ang. retention) smo opredelili delez vseh oseb, ki so v raziskavi
sodelovale do zakljucka. Vzroki za odstop ali izkljucitev udelezenca iz raziskave so
razli¢ni: nezeleni dogodki, neucinkovitost intervencije, zavrnitev prostovoljne
privolitve, vecje krsitve protokola, nepojasnjen izpad iz sistema spremljanja (ang. lost
to follow-up) ipd. Delez oseb, ki v raziskavi sodeluje oz. vztraja do zakljucka
(nasprotno delezu oseb, ki predéasno odstopi), odraza sprejemljivost (ang.
acceptability) intervencije. Taksno interpretacijo vztrajanja so v metaanalizah podali
tudi Maneeton in sod. (73, 80).

Pred¢asen odstop zaradi neucinkovitosti smo opredelili kot delez oseb, ki so za vzrok
pred¢asnega odstopa navedle neucinkovitost intervencije. lzid predstavlja dopolnitev
vrednotenja ucinkovitosti psihostimulantov in so ga v sistemati¢ni pregled vkljucili Ze
tudi Castells in sod. (77).

Predcasen odstop zaradi nezelenih dogodkov odraza prenaSanje (ang. tolerability)
intervencije (enako interpretirajo Maneeton in sod.). Predstavlja enega od vidikov
vrednotenja varnosti psihostimulantov (73, 80).

Pojavnost nezelenih dogodkov smo opredelili kot delez oseb, ki so v ¢asu prejemanja
intervencije dozivele najmanj en nezelen dogodek. Z izidom smo vrednotili varnost

psihostimulantov.

S kvalitativnim vrednotenjem varnosti smo izpostavili pogoste nezelene dogodke v obeh

intervencijskih skupinah, nezelene dogodke, ki so bili vzrok pred¢asnega odstopa od

udeleZbe v raziskavi, hude in resne nezelene dogodke, u¢inke na sréno-Zilni sistem (krvni

pritisk, sr¢ni ritem) in sistem z notranjim izlo¢anjem (telesna masa, spolna disfunkcija).

3.2

Identifikacija raziskav

Zapise o klini¢nih raziskavah smo iskali v prosto dostopnih elektronskih (spletnih)

bibliografskih bazah podatkov:

o o T @

MEDLINE z iskalnikom PubMed (zadnje iskanje 9. 2. 2016),
CENTRAL (zadnje iskanje 6. 5. 2016),

ClinicalTrials.gov (zadnje iskanje 9. 2. 2016) in

EU Clinical Trials Register (zadnje iskanje 6. 5. 2016).

Naroc¢niske in placljive bibliografske baze EMBASE, ki pretezno zajema zapise iz Evrope

in Azije nismo uporabili. MEDLINE je najobseznejSa bibliografska baza podatkov in
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pretezno zajema zapise iz Severne Amerike. Odvisno od raziskovalnega podrocja je med
bazama MEDLINE in EMBASE 10-87 % ujemanje zapisov (91). Register klini¢nih
raziskav CENTRAL zbira zapise obeh omenjenih baz in tudi drugih neindeksiranih objav,
potencialno relevantnih za sistemati¢ne preglede Zdruzenja Cochrane. Naslednji iskalni
pojmi, povezani z logi¢nimi (ang. Boolean) operatorji so bili strategija iskanja zapisov v
vseh uporabljenih podatkovnih bazah: (attention deficit disorder with hyperactivity OR
ADHD) AND adult AND (methylphenidate OR dextroamphetamine OR amphetamine
salts OR lisdexamfetamine OR atomoxetine OR bupropion OR desipramine OR modafinil
OR guanfacine OR clonidine OR venlafaxine OR reboxetine OR duloxetine OR
galanthamine) AND (double blind) AND (Randomised Controlled Trial).

Osnovni iskalni profil smo prilagajali zahtevam in moznostim iskalnika v posamezni bazi
(napredno iskanje, ve¢ polj za vnos, razli¢ne lokacije pojmov, dodatne moznosti) s ciljem
povecati obcutljivost in natan¢nost. Omejitev glede jezika, ¢asovnega obdobja in statusa
objave (npr. neobjavljene raziskave) nismo postavili. V ¢asu izvedbe sistemati¢nega
pregleda smo iskanje v posamezni podatkovni bazi ponavljali. Vsi iskalni profili so
predstavljeni v prilogi C. Zapise v neelektronskih virih smo iskali s pregledom seznamov
literature v c¢lankih sistemati¢nih pregledov (preglednica Ill) in vkljucenih klini¢nih

raziskav (preglednica IV in preglednica V).

3.3 Zbiranje rezultatov in analiza
3.3.1 Selekcija raziskav

Avtor diplomske naloge (PL) je iz elektronskih in neelektronskih virov zbral zapise o
klini¢nih raziskavah (identifikacija) in upostevajo¢ predhodno definirane vkljucitvene
kriterije, izvedel selekcijo primernih raziskav. Mentor (IL) in somentor (MS) sta imela
pregled nad celotnim postopkom selekcije, ki ni bil slep ne proti avtorju raziskave ne proti
znanstveni  publikaciji. Dvome in nesoglasja smo razreSevali z medsebojnim
posvetovanjem. Zapise smo v dvostopenjskem presejanju (ang. screening) izlocali na
podlagi podatkov v naslovu in povzetku. Razloge za izkljucitev zapisov smo zdruzili v veé
kategorij glede na kriterije PICOS. Prvi podatek v zapisu, ki je bil v nasprotju z
vkljucitvenimi kriteriji, je dolo¢il razvrstitev v kategorijo. Ce so bili podatki v naslovu
pomanjkljivi, smo presejanje nadaljevali s pregledom povzetka oz. celotnega clanka.

Potencialno primerne raziskave so napredovale v naslednjo fazo selekcije, kjer smo v
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nadaljnji presoji ustreznosti (ang. eligibility), pridobili in pregledali celotne c¢lanke.
Socasno s pregledom clankov smo izpisovali znalilnosti klini¢nih raziskav in izide z
rezultati. Primerne raziskave smo vkljucili v metaanalizo (ang. inclusion). Metaanaliza
zdruzuje rezultate neodvisnih raziskav, zato je njena temeljna enota (ang. unit of interest)
raziskava in ne porocilo oz. Clanek. Podatki iste raziskave, objavljeni v vec razli¢nih
porocilih oz. ¢lankih, so potemtakem duplikati, ki smo jih navezali na eno raziskavo. Da bi
se v nadaljevanju izognili vklju¢evanju duplikatov in podvajanju rezultatov, smo raziskave

med seboj primerjali v metodah, udelezencih, intervencijah in izidih (92).

3.3.2 lzpisovanje podatkov o lastnostih raziskav in izidih

Izpis znacilnosti klini¢nih raziskav in izidov z rezultati ter pripravo podatkov za analizo
(ang. data collection and extraction) je na neelektronski nacin (na papir) izvedel avtor
diplomske naloge (PL) upostevajo¢ predhodno opredeljene kvalitativne in kvantitativne
spremenljivke. Mentor (IL) in somentor (MS) sta imela pregled nad celotnim postopkom
izpisovanja in priprave podatkov za analizo, dvome in nesoglasja smo razreSevali z
medsebojnim posvetovanjem. Citate ¢lankov smo uvozili ali ro¢no vnesli v program
Review Manager 5.3 (RevMan), ki je vsaki raziskavi dodelil identifikacijsko oznako (ang.
ID). Ta sestoji iz priimka prvega avtorja in leta objave ¢lanka (93). Seznam spremenljivk

smo uredili v skupine in ga pripravili za vnos v preglednice programa RevMan.

A. Lastnosti vkljucenih raziskav
I.  Metode:
nacrt raziskave (randomizacija, dvojno slep nacin, placebo kontrola, vzporednost),
Stevilo in lokacija raziskovalnih centrov, statistina analiza (opredelitev in velikost
populacij udelezencev, vkljucenih v analize ucinkovitosti in varnosti, obravnava
manjkajocih meritev in statisticne metode za medsebojno primerjavo intervencijskih
skupin).
Il. UdeleZenci:
Stevilo randomiziranih udeleZencev, vkljucitveni kriteriji (starost, diagnosticni kriteriji,
vprasalnik za oceno simptomov z minimalnim seStevkom za vkljucitev v raziskavo,
izjeme pri vkljucitvi), izkljucitveni kriteriji (komorbidne dusevne motnje, druge bolezni
in zdravila s potencialnim S$kodljivim in zavajajoéim vplivom na raziskavo,
neprenosljivost in neucinkovitost intervencije v preteklosti), povprecna starost in

razpon starosti v letih, spol (Stevilo in delez moskih), rasna sestava v delezih,
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povprecna starost udelezencev ob prvi postavitvi diagnoze, delez posameznih podtipov
ADHD in povpre¢ni seStevek tock vprasalnika randomiziranih udelezencev.

I11. Intervencije:

intervencijske skupine (Stevilo randomiziranih udeleZzencev v skupinah, ki so prejemali
odmerke zdravila ali placebo, dnevni odmerek in metoda odmerjanja, povprecni
odmerek s standardno deviacijo) in trajanje intervencije.

V. lzidi:

uporabljeni instrumenti ter vsi vidiki vrednotenja varnosti (npr. nezeleni dogodki,
vitalni znaki, telesna masa).

V. Financiranje in povezave avtorjev z institucijami

VI. Zabelezke:

objava raziskave v ve¢ razli¢nih porocilih oz. ¢lankih, opazene posebnosti v izvedbi
raziskave, rezultatih in navedbah v diskusiji.

. Tveganje za pristranost obravnava podpoglavje 3.3.3 Ocena tveganja za pristranost.

C. Rezultati raziskav

Izpisovali smo samo tiste rezultate, ki smo jih potrebovali za izvedbo metaanalize. Pri
zveznih izidih (izboljSanje simptomov ADHD, ocena izvrsitvene funkcije) smo za
vsako intervencijsko skupino izpisali povpre¢no spremembo o0z. razliko med konénim
(ang. end-point) in za¢etnim (ang. baseline) seStevkom tock vprasalnika s pripadajoco
standardno deviacijo (SD) in Stevilom udelezencev z izmerjenim rezultatom (N).
Razlika med kon¢nim in zaetnim seStevkom tock v primerjavi s kon¢nim seStevkom
odpravi variabilnost med udelezenci v zaetku raziskave, meritve imajo bolj simetri¢no
porazdelitev in nizjo SD. Standardna deviacija razlike sestevka to¢k znotraj skupine je
pri metaanalizi nujen podatek. Ce je bila namesto SD navedena standardna napaka (SE)
ali interval zaupanja, smo SD izracunali z enacbo 1 0z. enac¢bo 2. Oznaka N predstavlja
velikost analiziranega vzorca, vrednost 1,96 je standardiziran odklon pri normalni

porazdelitvi in 95-% intervalu zaupanja (95-% 12).

SD = SE x VN
Enacba 1
Sp = VN x (zgornja meja — spodnja meja)
B 2% 1,96
Enacba 2
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V nekaterih ¢lankih so namesto SD razlike med zacetnim in kon¢nim seStevkom tock
znotraj skupin porocali statisticne parametre razlike povprecij (MD) med
eksperimentalno in kontrolno skupino: P-vrednost, t-vrednost, SE ali 1Z. Z algoritmom,
ki je vgrajen v ra¢unalo programa RevMan smo iz t-vrednosti (enacba 3) ali intervala
zaupanja (enacba 4) najprej dobili SE. V naslednjem koraku (enacba 5) smo SE
pretvorili v SD razlike sestevka toCk znotraj skupin. Oznaki Ng in N¢ predstavljata
velikost analiziranega vzorca eksperimentalne in kontrolne skupine. Izraunana

povprecna SD je za obe skupini enaka (92, 93).

MD
SE = —
t
Enacba 3
SE — (zgornja meja — spodnja meja)
B 2x1,96
Enacba 4
SE
SD = T T
N NG
Enacba 5

V nekaterih Clankih so rezultate predstavili samo v grafi¢ni obliki, zato smo numericne
podatke od¢itali z grafov, ki smo jih pred tem prenesli in povecali v koordinatni mrezi
Microsoftovega programa Windows Paint. V primerih, ko ni bilo mogoc¢e izrac¢unati SD
povprecne razlike med koncnim in zacetnim seStevkom toCk znotraj intervencijskih
skupin, smo upostevali povpreéni konéni sestevek tock vprasalnika. Izidov, pri katerih
ni bilo mogoce pridobiti SD, nismo vkljucili v metaanalizo.

Pri dihotomnih izidih (izboljSanje sploSnega klini¢nega vtisa, vztrajanje v raziskavi,
predcasen odstop zaradi neucinkovitosti, predcasen odstop zaradi nezelenih dogodkov,
pojavnost nezelenih dogodkov) smo za vsako intervencijsko skupino belezili Stevilo
udeleZzencev z dogodkom, Stevilo udeleZzencev brez dogodka in velikost vzorca,
vkljuCenega v analizo. lzide, izraZzene v odstotkih, Smo pretvorili v celoStevil¢ne
vrednosti ob upostevanju velikosti vzorca, vkljuenega v analizo. Rezultatov, ki so bili
predstavljeni kot ocena ucinka (razmerje obetov, relativno tveganje) ali p-vrednost brez
Stevila dogodkov in velikosti vzorca, nismo vkljucili v metaanalizo.

Pri opisnem vrednotenju varnosti smo za eksperimentalno in kontrolno skupino

izpisovali: pojavnost nezelenih dogodkov v casu trajanja raziskave (ang. treatment-
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emergent adverse events) oz. deleze udelezencev, ki so porocali vsaj en nezelen
dogodek, vse nezelene dogodke s pojavnostjo nad 5 %, pojavnost in vrsto nezelenih
dogodkov, ki so bili vzrok za pred¢asni odstop iz raziskave, ucinke na sré¢no-Zilni
sistem (spremembe krvnega pritiska, pulza in srénega ritma), telesno maso in klini¢no-
biokemicne parametre, hude, resne nezelene dogodke in posebnosti z vidika varnosti.

D. Razlogi za izkljucitev raziskav po pregledu celotnih ¢lankov

Pri izpisovanju podatkov smo obravnavali in upostevali vsa porocila oz. ¢lanke, navezane
na posamezno raziskavo, ter vrednosti spremenljivk vnaSali na skupni seznam lastnosti in
rezultatov. V primeru nasprotujoc¢ih si podatkov med porocili smo pri lastnostih raziskav
izpisali in navedli vse razli¢ice, pri izidih pa smo v analizo vkljucili popolne in logi¢no

skladne (konsistentne) rezultate.

3.3.3 Ocena tveganja za pristranost

Oceno tveganja za pristranost (ang. risk of bias assessment) smo izvedli z instrumentom, Ki
so ga razvili pri ZdruZenju Cochrane; obravnava sedem podro¢ij (domen) znotraj petih
kategorij pristranosti in sestoji iz dveh delov. V prvem delu smo za vsako podrocje navedli
podroben opis metod oz. izvedbe, kot so jih avtorji porocali v objavi raziskave. Na podlagi
opisa sSmo v drugem delu za vsako podrocje presodili, kakSno tveganje za pristranost
rezultatov metaanalize predstavlja uporabljena metoda. Pri nizkem tveganju je malo
verjetno, da bi opisana metoda pomembno vplivala na rezultate. Pri neopredeljenem oz.
neznanem tveganju je vpliv opisane metode na pristranost rezultatov negotov ali pa le-ta
ni bila porocana oz. dovolj podrobno opisana, da bi omogocila zanesljivo presojo. Pri
visokem tveganju opisana metoda pomembno zmanj$a zaupanje v rezultate in zakljucke
raziskave. Avtor diplomske naloge (PL) je iz porocil oz. ¢lankov zbral opise metod in
izvedb vkljucenih raziskav. Podatke je vnesel v pripravljeno preglednico programa
RevMan in, upoStevajo¢ navodila za presojo Zdruzenja Cochrane, ocenil tveganje za
pristranost. Mentor (IL) je imel pregled nad celotnim postopkom presoje, ki ni bil slep ne
proti avtorju raziskave ne proti znanstveni publikaciji. Dvome in nesoglasja sta razreSevala
z medsebojnim posvetovanjem. Podatki, ki smo jih izpisovali v pripravljeno preglednico
programa RevMan, so predstavljali odgovore na predhodno postavljena specificna

vpraSanja v posamezni domeni (94).
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A. Nakljuéni niz razporeditve (ang. random sequence generation) zmanjSa tveganje za
pristranost izbire (ang. selection bias). Kako so izdelali zaporedje oz. vzorec, po
katerem so razporejali udelezence? Ali je metoda omogocila oblikovanje primerljivih
(nakljucnih) intervencijskih skupin? Ali je opis metode dovolj podroben za zanesljivo
presojo tveganja za pristranost? Kriterij za nizko tveganje je bil vkljucitev elementa
naklju¢ja v pripravo zaporedja, npr. avtomatizirana racunalniS$ko podprta tvorba
naklju¢nih Stevil, seznam naklju¢nih Stevil, meSanje ovojnic, metanje kovanca ali
kocke. Tvorba zaporedja na podlagi osebne presoje ali postavljenih pravil (datumi,
Stevila v registrih) je predstavljala visoko tveganje.

B. Prikritje razporeditve (ang. allocation concealment) zmanjSa tveganje za pristranost
izbire (ang. selection bias). Kako so izvedli naklju¢no razporeditev udeleZzencev v
eksperimentalno in kontrolno skupino? Ali je metoda prepreCila razkritje niza
razporeditve pred in med vkljucevanjem udelezencev v raziskavo? Ali je opis metode
dovolj podroben za zanesljivo presojo tveganja za pristranost? Minimalni Kriteriji
primernega prikritja so bili: prostorsko lo¢ena (npr. lekarna) centralno vodena
razporeditev z interaktivnim sistemom komunikacije (telefon, svetovni splet),
ostevilCene in zapecatene kuverte, ki ne prepuscajo svetlobe, identi¢na (po obliki, barvi
in masi) in oStevil¢ena ovojnina z eksperimentalno ali kontrolno snovjo. Uporaba
odprtih (dostopnih) naklju¢nih nizov razporeditve, obicajnih pisemskih kuvert in
oStevil¢enje s Stevilkami v registrih ali datumih ne zagotavljajo prikritja razporeditve.

C. Zaslepitev udelezencev in osebja (ang. blinding of participants and personnel)
zmanjSa tveganje za pristranost izvedbe (ang. performance bias). Ali in kako so
udeleZence in zdravstveno osebje obvarovali pred spoznanjem, katero intervencijo so
udelezenci prejemali? Ali so na zaslepitev vplivali kateri drugi dejavniki? Amfetamini
in metilfenidat z moéno stimulacijo CZS izrazajo poudarjen udinek na vedenjsko in
razpolozenjsko komponento funkcioniranja (95-97). To je pomemben klini¢ni
dejavnik, ki kljub ustrezni metodi in izvajanju (npr. identi¢en dozirni rezim in
farmacevtska oblika) lahko povzroci razpad zaslepitve. V takSnem primeru je tveganje
za pristranost izvedbe in pristranost zaznave u¢inka neznano (71).

D. Zaslepitev vrednotenja izidov (ang. blinding of outcome assessment) zmanjsa
tveganje za pristranost zaznave ucinka (ang. detection bias). Ali in kako so osebe, ki
so vrednotile izide (raziskovalci, statistiki), obvarovali pred spoznanjem, katero

intervencijo so udelezenci prejemali? Ali so na zaslepitev vplivali kateri drugi
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dejavniki? Pri tej domeni obstaja negotovost obvarovanja prikrite razporeditve zaradi
enakih razlogov kot pri zaslepitvi udelezencev in zdravstvenega osebja.

Pomanjkljivi podatki o izidih (ang. incomplete outcome data) so povezani S
tveganjem za pristranost zaradi osipa (ang. attrition bias). Kako je bila definirana
populacija udelezencev, vkljuenih v analizo? Koliko udelezencev je pred¢asno
odstopilo od raziskave in koliko je bilo izklju€enih iz analize? Ali so navedeni razlogi
za odstop? Ali je osip enakomerno porazdeljen po skupinah? Ali in kako so avtorji
raziskave obravnavali manjkajo¢e podatke? Skupni osip do 20 % ob zakljucku
raziskave smo ocenili z nizkim tveganjem (71). Pri osipu med 20 in 30 % je vnos
manjkajocih podatkov s tehniko meSanih ucinkov pri ponavljajocih meritvah (ang.
mixed-effect model for repeated measures, MMRM) Se zagotavljal nizko tveganje.
Vnos z metodo prenosa zadnje meritve k vsaki naslednji do zaklju¢ka (ang. last
observation carried forward, LOCF) ali z uporabo zadnje meritve, ki je bila na voljo
(ang. available case analysis, ACA), smo ocenili z neopredeljnim tveganjem (94, 98),
ravno tako pri neenakomerni porazdelitvi osipa med skupinama, nizki oceni u¢inka in
nepojasnjenih izkljuditvah iz analize. Ce so v analizo udinkovitosti in varnosti
vkljuceni samo udeleZenci, ki so vztrajali do zakljucka raziskave (ang. per-protocol),
ali pri skupnem osipu nad 30 %, pomenijo manjkajo¢i podatki visoko tveganje za
pristranost ocene velikosti ucinka.

Selektivno porocanje (ang. selective reporting) poveCa tveganje za pristranost
porocanja (ang. reporting bias). Ali so avtorji porocali vse, za sistemati¢ni pregled
bistvene izide, ki so jih predhodno opredelili v metodah objavljenega ¢lanka? Ali so
porocali izide, ki jih predhodno niso opredelili? Ali so bistveni izidi porocani v
popolnosti in na nacin, ki omogoca sintezo podatkov? Ali razpoloZljive informacije
dovoljujejo zanesljivo presojo tveganja za pristranost? Kriterij za nizko tveganje je bil
skladnost vseh bistvenih izidov vrednotenja ucinkovitosti, opisanih v metodah, z
ustrezajoCimi rezultati v objavljenem ¢lanku. Neujemanje rezultatov bistvenih izidov
med ¢lankom in drugimi objavami iste raziskave smo ocenili z neopredeljenim
tveganjem. Visoko tveganje smo ocenili pri neskladju med metodami in rezultati v
¢lanku in v primerih, ko so bili porocani le kon¢ni sestevki tock vprasalnika ali ni bilo
mogoce pridobiti povprecnih razlik (MD) s pripadajo¢imi SD.

. Drugi viri pristranosti (ang. other sources of bias), ki jih opisane domene ne

zajamejo, so posebnosti nacrta in izvedbe klini¢nih raziskav. Ali so v raziskavi prisotni
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Se drugi potencialni viri pristranosti s pomembnim vplivom na veljavnost rezultatov
metaanalize? Osredotocili smo se na neuravnoteZenost skupin v demografskih in
pomembnih klini¢nih lastnostih (jakost simptomov ADHD), selektivno vkljucitev oseb
glede na ucinkovitost in prenosljivost eksperimentalne intervencije v preteklosti in
predcasno zakljucene raziskave. V teh primerih so rezultati raziskav lahko pristranski,
vendar sta smer in velikost (pomembnost) vpliva tezko opredeljivi. Pokroviteljstvo s
strani farmacevtske industrije ni bil kriterij za visoko tveganje.
Oceno tveganja za pristranost izbire (A, B), pristranost izvedbe (C), pristranost zaznave
ucinka (D) in pristranost zaradi drugih virov (G) smo vezali na raziskavo kot celoto. Oceno
tveganja za pristranost zaradi osipa (E) in pristranost poroc¢anja (F) smo presojali na nivoju
izidov, ki vrednotita uc¢inkovitost psihostimulantov (izboljSanje simptomov ADHD in
sploSnega klini¢nega vtisa). Raziskave z visokim tveganjem za pristranost smo vkljucili v
obcutljivostno analizo. RazSirjeno utemeljitev izbora metode in izvedbe vrednotenja

tveganja za pristranost smo predstavili v protokolu sistemati¢nega pregleda (priloga A).

3.3.4 Merjenje u¢inkov intervencij
3.3.4.1 lzidi z zvezno spremenljivko

IzboljSanje simptomov ADHD in izboljSanje EF sta bila izida z zvezno spremenljivko.
Velikost u¢inka v posamezni raziskavi in v metaanalizi smo izrazili s standardizirano
razliko povpredij (SMD, ang. standardized mean difference) kot tockovno oceno in 95-%
I1Z. Oznaka MD predstavlja razliko povpreéij (ang. mean difference) med eksperimentalno
(Mg) in kontrolno (M¢) skupino. V povpreéju skupine pa je vsebovana povprecna razlika
med kon¢nim (Sk) in zacetnim (S) seStevkom tock vprasalnika (enacba 6). V primerih,

kjer Mg in Mc nismo pridobili, smo uporabili vrednosti (Sk)e in (Sk)c.
MD = Mg — M¢ = (Sk — Sz)e — (Sk — Sz)c

Enacba 6

V klini¢nih raziskavah so avtorji uporabljali razli¢ne ocenjevalne lestvice, zato je bilo treba
poenotiti merilo uéinkovitosti. Standardizacija s skupno standardno deviacijo raziskave
(skupna SD) predpostavlja, da variabilnost med raziskavami odraza samo razlike med
vprasalniki in ne razlik med udelezenci in v natanénosti meritev (99). Program RevMan v
izratun vrednosti SMD vkljuc¢i Se prilagoditev zaradi pristranosti majhnega vzorca

udelezencev, t. i. Hedgesov g (SMDy, enacba 7).
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g (1%
&~ skupna SD 4N, -9

Enacba 7

Vprasalniki so bili zasnovani tako, da je imela sprememba seStevka tock ob izboljSanju
simptomov negativen predznak. Negativna vrednost SMD je tako pomenila boljsi ucinek
eksperimentalne intervencije od kontrolne. Velikost u¢inka smo razlagali glede na lestvico,
Ki jo predlaga Cohen; absolutna vrednost SMD pod 0,20 pomeni odsotnost u¢inka, med
0,20 in 0,50 je ucinek nizek, med 0,50 in 0,80 je u¢inek zmeren, pri vrednostih nad 0,80 je
ucinek visok. TaksSna razvrstitev velikosti uc¢inka je le priblizna, saj je treba pomembnost in

uporabnost dokaza razlagati v povezavi s klini¢énim podro¢jem (100).

3.3.4.2 lzidi z dihotomno spremenljivko

Izidi z dihotomno (binarno) spremenljivko so bili: izboljsanje splos$nega klini¢nega vtisa
(dihotomizirana ordinalna spremenljivka), vztrajanje v raziskavi, pred¢asen odstop zaradi
neucinkovitosti, predCasen odstop zaradi nezelenih dogodkov in pojavnost nezelenih
dogodkov. Velikost ucinka v posamezni raziskavi in v metaanalizi smo izrazili z
razmerjem tveganja oz. relativnim tveganjem (RR, ang. relative risk, risk ratio) kot
tockovno oceno in 95-% IZ. Pri visoki verjetnosti za dogodek, npr. visji od 20 %, so
vrednosti razmerja obetov (OR, ang. odds ratio) viSja od vrednosti razmerja tveganj.
Nepravilna interpretacija rezultatov OR lahko privede do precenitve ucinka intervencije
Razmerje tveganja omogocCa enostavnejSo interpretacijo velikosti u¢inka kot razmerje
obetov in je tudi s tega vidika smiselna izbira merila za vrednotenje dihotomnih izidov
(99). RR je definirano kot razmerje verjetnosti dogodkov med eksperimentalno (A/Ng) in
kontrolno (C/N¢) skupino (enac¢ba 8). Oznaki A in C pomenita Stevilo dogodkov v

posamezni skupini.

_ A/Ng
~ C/N¢

RR

Enacba 8

Interpretacijo skupnega relativnega tveganja smo dopolnili s Stevilom NNT (ang.
numberneeded to treat), ki je mera za absolutno razliko tveganja med intervencijskima
skupinama. Definirano je kot pricakovano stevilo bolnikov, Ki jih je treba zdraviti za enega

ve¢ z dogodkom (100). Izracuna se iz absolutne recipro¢ne vrednosti razlike tveganja (RD,
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ang. risk difference) oz. razlike med verjetnostjo za dogodek v eksperimentalni skupini
(EER, ang. experimental event rate) in verjetnostjo za dogodek v kontrolni skupini (CER,
ang. control event rate) (enacba 9). Program RevMan omogoca izvedbo metaanalize razlik
tveganja, pri ¢emer smo uporabili enake vhodne podatke kot pri metaanalizi relativnih
tveganj. Pri izidu izboljSanje splosnega klini¢nega vtisa Smo izracunali intervalno oceno

NNT s pomocjo 95-% IZ celokupne RD.

1 1
NNT = |@| B |EER — CER|

Enacba 9

3.3.5 Posebni primeri pri analizi

V raziskavah s stopnjevanjem do najviSjega vnaprej dolocenega (fiksnega) odmerka so
udeleZenci razporejeni v ve¢ sorodnih eksperimentalnih skupin in eno kontrolno skupino.
Izbran tip metaanalize dopusca primerjavo le dveh intervencijskih skupin, zato je smiselno
zdruziti eksperimentalne skupine v eno (ang. combining groups). ZdruZevanje zveznih
izidov ve¢ eksperimentalnih skupin smo izvedli z algoritmom, ki ga predlaga Zdruzenje
Cochrane. V racunalo programa RevMan smo vnesli Stevila udelezencev vseh skupin, ki
smo jih zdruzili (N1, N, ...), povpre¢ne razlike med kon¢nim in zacetnim sestevkom tock
vprasalnika (M, M, ...) s standardnimi deviacijami (SD,, SD, ...). Algoritem zdruzuje po
dve skupini hkrati, tako da predhodno zdruZeni skupini pridruzi naslednjo. ZdruZitev
Stevila udelezencev (N), uteZzeno skupno razliko povprecij (M) in izratun skupne

standardne deviacije (SD) prikazujejo enacbe 10, 11 in 12 (92).

N = N1 + Nz

Enacba 10

N;M; + N, M,

M=M,+M,=————=*=

1 z N; + N,
Enacba 11
(Ny = 1)SD? + (N, — 1)SD3 + N2 (M2 + M3 — 2M, M)
SD = SD; +SD, = 12
N, +N, -1

Enacba 12
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Vec¢ sorodnih intervencijskih skupin z dihotomnimi izidi smo zdruzili s seStevanjem
dogodkov in udelezencev, vklju¢enih v analizo posameznega izida. Program RevMan je v
primeru celic brez dogodka, t. i. ni¢elnih celic, samodejno izvedel popravek, tako da je v
manjkajoéo celico vnesel vrednost 0,5. Ce v obeh intervencijskih skupinah ni bilo
dogodkov ali je bilo Stevilo dogodkov enako Stevilu udelezencev, raziskava ni posredovala

informacije o relativni verjetnosti dogodka in jo je program izkljucil iz metaanalize (101).

3.3.6 Obravnavanje manjkajoc¢ih podatkov

V primeru neobjavljenih, pomanjkljivih ali nejasnih rezultatov raziskav nismo stopili v stik
z avtorji ¢lankov ali koordinatorji klini¢nih raziskav, ravno tako nismo zahtevali vpogleda
v protokole klini¢nih raziskav. V novej$i metaanalizi Epstein poroca o nizkem odzivu
avtorjev ¢lankov primarnih raziskav na prosnjo po dodatnih informacijah (78). Raziskave o
selektivnem porocanju rezultatov in pomanjkljivem opisu metod klini¢nih preskuSanj pa
kaZejo, da so naknadno pridobljeni podatki lahko nezanesljivi (102, 103). V metaanalizo
smo tako vkljucili razpolozljive izide (meritve) primarnih raziskav (ang. available case
analysis). Razen izracuna oz. izpeljave manjkajoc¢ih podatkov (npr. SD) na osnovi tistih, ki
so nam bili na voljo, drugih tehnik za vnos (ang. imputation) manjkajo¢ih meritev (npr.
zaradi predCasnega odstopa) nismo uporabili. Manjkajoce podatke smo proucili z dveh
vidikov, kot vpliv na variabilnost rezultatov pri oceni heterogenosti in kot vpliv na oceno

tveganja za pristranost (izidov uc¢inkovitosti) zaradi osipa v ob¢utljivostni analizi.

3.3.7 Ocena heterogenosti

Klini¢ne in metodoloSke razlike med raziskavami povzro€ijo statistiéno heterogenost, Ki
pomembno vpliva na interpretacijo ugotovitev metaanalize. Prisotnost heterogenosti smo
ugotavljali z vizualno oceno prekrivanja intervalov zaupanja v drevesnih diagramih in
testom XZ pri ni¢elni hipotezi, da so razlike med rezultati raziskav posledica nakljudja.
Cochranova statistika Q je vsota utezenih (w;) kvadratov razlik med ugotovljenim

u¢inkom v posamezni raziskavi (0;) in skupnim u¢inkom vseh raziskav v metaanalizi (0).

K
Q=) wi(6;—0)?
2

Enacba 13
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Relativno visok Q proti stopinjam prostosti (k—1) kaZe na heterogenost rezultatov raziskav
v metaanalizi. Test ima nizko mo¢ pri majhnem vzorcu in majhnem Stevilu raziskav, zato
program RevMan opredeli tudi kvantitativno mero za heterogenost. Statistika 1? (ang.
inconsistency) predstavlja tisti delez variabilnosti skupne ocene ucinka, ki je posledica

heterogenosti in ne nakljucja. Izracuna se iz statistike Q in stopinj prostosti (enacba 14).

_ df
12=(Q ) x 100 %

Enacba 14

Pri vrednosti 1> med 0 in 40 % je lahko heterogenost nepomembna, pri 30-60 % lahko
predstavlja zmerno heterogenost, pri 50-90 % veliko in pri 75-100 % lahko predstavlja
zelo veliko heterogenost (99, 104). Druga kvantitativna mera za heterogenost je varianca
(t?), ki jo program RevMan izrauna pri metaanalizi z modelom nakljuénih udinkov.
Kvadratni koren variance (t) predstavlja standardno deviacijo rezultatov (u¢inkov) med

raziskavami.

3.3.8 Ocena pristranosti objavljanja

Kadar na objavo raziskave vplivata smer in velikost rezultatov, se pojavi tveganje za
pristranost objave (ang. publication bias). Zlasti manjSe raziskave z negativnimi ali
statisticno neznacilnimi rezultati, Ki jih v fazi iskanja ne identificiramo, povecajo tveganje
za pristranost selekcije v sistemati¢nem pregledu. Pristranost objave smo ocenili z metodo
za vizualno ugotavljanje asimetrije lijakastega diagrama. Ce je bilo v metaanalizo
vkljuenih vsaj 10 raziskav, smo na podlagi rezultatov s programom RevMan izrisali
lijakaste diagrame (105). Vodoravna os pri zvezni spremenljivki prikazuje vrednosti SMD,
pri binarni spremenljivki pa logaritmirane vrednosti RR. Navpi¢na os prikazuje recipro¢ne
vrednosti SE. Pristranost objave se izrazi v asimetriji lijakastega diagrama zaradi
primanjkljaja tock v enem od spodnjih kotov. Vzrok asimetri¢nosti lijakastega diagrama je
lahko tudi heterogenost rezultatov raziskav. Za ugotavljenje heterogenosti program
RevMan izvede metaanalizo stalnega ucinka in izracuna trikotno podro¢je zaupanja okrog
skupne ocene ucinka. Podroc¢je omejujeta dve poSevni ¢rti (diagonali), Ki predstavljata 95-
% interval zaupanja okrog tockovne ocene pri zalogi vrednosti SE na navpicni osi. V

trikotnem podrocju pricakujemo 95 % vseh raziskav, ¢e ni prisotne heterogenosti (106). V
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primerih merjenja zveznih izidov s SMD in binarnih izidov z RR nobena od formalnih

(statisticnih) metod ni priporo¢ena za oceno asimetrije lijakastega diagrama (107).

3.3.9 Kvantitativna sinteza rezultatov raziskav — metaanaliza

Pomemben element sistematicnega pregleda je kvantitativna sinteza, v kateri Smo po
presoji ustreznosti zdruzili rezultate primernih raziskav. Osnovni princip metaanalize, kot
prikazuje enacba 15, je zdruZevanje uteZenih vrednosti izidov (w;6;) posameznih raziskav.
Velikost uteZi (w;) odraza variabilnost znotraj raziskave in vpliv posameznega rezultata na

utezeno povprecje (0) oz. skupni ucinek intervencije.

2w

="
X Wi

Enacba 15

Metodo kvantitativne sinteze smo dolo¢ili glede na vrsto spremenljivke (zvezna,
dihotomna) in nacin merjenja izida (SMD, RR, OR). Metode se razlikujejo v nacinu
izrauna utezi (w;), standardne napake (SE) in statistike Q. Program RevMan za izvedbo
metaanalize z zvezno spremenljivko (SMD) omogoca le metodo inverzne variance (1V),

Ki za utezevanje uporablja recipro¢no vrednost variance posamezne raziskave (enacba 16).

1 1
YIVIT Ve, T (SEe,)?

Enacba 16

Za izvedbo metaanalize z dihotomno spremenljivko (RR) smo uporabili metodo Mantel-
Haenszel (MH). V primeru nizkega $tevila dogodkov ali majhnega vzorca je izra¢un SE
posamezne raziskave z metodo MH manj negotov kot z metodo IV. Utez se posamezni
raziskavi izracuna z enacbo 17, Kjer A; in C; pomenita Stevilo dogodkov v intervencijskih
skupinah, B; Stevilo oseb brez dogodka v eksperimentalni skupini in N; velikost vzorca.

_ Gi(A; + By
L e v
1

Enacba 17

Na podlagi podatkov v objavljenih sistematicnih pregledih in ugotovljenih razlik v
klini¢nih in metodolodkih lastnostih med raziskavami smo presodili, da je model
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naklju¢nih uéinkov (ang. random-effects, RE) ustreznejsi od modela stalnih u¢inkov (ang.
fixed-effect, FE). Model RE uposSteva, da ne moremo z gotovostjo pojasniti vzrokov za
variabilnost rezultatov, zato jih smatra kot naklju¢ni vzorec iz populacije raznolikih, a
sorodnih rezultatov z dolo¢eno porazdelitvijo. Sredina porazdelitve predstavlja oceno
povpreénega ucinka, interval porazdelitve pa negotovost ocene. Model RE podeli manjSim
raziskavam relativno vecjo tezo, zato je interval zaupanja SirSi 0z. ocena povprecnega
ucinka bolj konservativna kot pri modelu FE. Program RevMan izvaja model naklju¢nih
uc¢inkov po DerSimonianu in Lairdu z razlicico metode inverzne variance. K varianci
posamezne raziskave priSteje oceno heterogenosti (t?) med vsemi raziskavami (enacba
18). Utez (w;) posamezni raziskavi izracuna z inverzno varianco (enacba 16). Metodi 1V in
MH se v modelu naklju¢nih u¢inkov med seboj razlikujeta le v nacinu izracuna skupnega

ucinka (0), Ki je zajet v statistiki Q (99, 108).

L _[_a-ar
5w, — 20
Xw

Enacba 18

Prilagojena utez (wgg ;) se posamezni raziskavi v modelu RE izraCuna z enacbo 19. Skupni

ucinek (Bgg) s prilagojeno utezjo se izracuna z enacbo 15.

1
WREL = (SEg )2 + T2
Enacba 19

Program RevMan prisotnost skupnega uc¢inka oceni s statisticnim testom z ob nicelni
hipotezi, da ni razlike med eksperimentalno in kontrolno intervencijo. Statistika z

predstavlja razmerje med skupnim u¢inkom in njegovo standardno napako (enacba 20).

0

Z=S—Ee

Enacba 20

3.3.10 Analiza podskupin in iskanje vzrokov za heterogenost rezultatov

Analize podskupin smo pri vseh opredeljenih izidih izvedli z modelom RE, kjer je bilo na

voljo vsaj 10 raziskav v primarni metaanalizi (99). V obstojeCih metaanalizah so avtorji
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porocali o moznosti povezave nafina odmerjanja intervencije z ucinkom, predCasnim
odstopom in nezelenimi dogodki. V raziskavah s fiksnim odmerkom bi bolj pogost
predcasni odstop lahko imel negativen vpliv na oceno u¢inkovitosti in varnosti. Zato smo v
prvi analizi podskupin raziskave razdelili v dve skupini, s fiksnim odmerjanjem ali s
titracijo odmerka, in ocenili heterogenost rezultatov. Na trzis¢u je MPH v razli¢nih oblikah
spros¢anja z namenom boljSega nadzora simptomov in nezelenih ucinkov preko dneva
glede na individualne potrebe bolnika. Razli¢ne oblike se lahko razlikujejo v prenosljivosti
in sprejemljivosti. V drugi analizi podskupin smo raziskave razdelili na tri podskupine
glede na nacin spros¢anja MPH (IR, ER, OROS) in ocenili heterogenost rezultatov.
Neformalni test iskanja vzrokov heterogenosti med raziskavami smo izvedli z vizualno
oceno IZ v drevesnih diagramih. Raziskave, pri katerih smo opazili slabo prekrivanje, smo

posamicno izkljucevali iz metaanalize in opazovali rezidualno vrednost statistike I2.

3.3.11 Obcutljivostna analiza

Z obcutljivostno analizo smo ugotavljali robustnost oz. neodvisnost rezultatov od
odlo¢itev, ki smo jih sprejemali v procesu pregledovanja in presoje ustreznosti raziskav in
ki so imele za posledico majhna, s soglasjem sprejeta, odstopanja od protokola zaradi
individualnih posebnosti raziskav (99). Ob nizki variabilnosti rezultatov raziskav bi v
primeru izbora modela FE lahko dobili enake rezultate kot z modelom RE. Z modelom RE
lahko v primeru povezave ucinka in velikostjo vzorca pri visoki heterogenosti pride do
spremembe tockovne ocene velikosti uc¢inka. Prvo obcutljivostno analizo smo zato izvedli
s ponovitvijo metaanalize z modelom FE. Raziskave z visoko oceno tveganja za pristranost
bi lahko vplivale na velikost in smer u¢inka. Drugo obcutljivostno analizo Smo zato izvedli
ob izkljucitvi raziskav z vsaj eno oceno visoko tveganje za pristranost v katerikoli domeni.
V domenah pristranost zaradi osipa in pristranost poro¢anja smo oceno tveganja presojali
na nivoju izidov, ki vrednotita ucinkovitost psihostimulantov (izboljSanje simptomov
ADHD, splosni klini¢ni vtis), zato smo tudi obcutljivostno analizo izvedli samo pri teh
izidih. Pri amfetaminih so v vseh raziskavah izboljSanje simptomov vrednotili z enakim
vpraSalnikom (ADHD-RS). V tem primeru je bila smiselna izvedba obcutljivostne analize,
v kateri smo velikost ucinka izrazili z razliko povprecij (MD) oz. kot absolutno zmanjSanje

seStevka tock vprasalnika.

35



4 REZULTATI
4.1 Opis raziskav

4.1.1 Ildentifikacija in selekcija

V elektronskih bazah podatkov smo skupaj nasli 695 zapisov, nadaljnjih 6 smo pridobili s
pregledom seznamov literature v relevantnih metaanalizah. V prvi stopnji presejanja smo
pregledali 701 naslov in izlo€ili 628 zapisov. Vzroke za izkljucitev smo zdruZili v 4
kategorije: neustrezen nacrt raziskave, neustrezni udelezenci, drugacen namen raziskave in
podvajanje zapisov. V drugi stopnji presejanja smo pregledali 73 potencialno primernih
povzetkov in izlocili 24 tistih, kjer raziskava ni bila randomizirana ali nacrt ni bil
vzporeden, Kjer je imela raziskava drugacen namen, je bila podvojena ali sekundarna
analiza podatkov Ze objavljene raziskave. V nadaljnji pregled celotnih ¢lankov in drugih
objav smo uvrstili 49 povzetkov. Pri presoji ustreznosti raziskav smo izkljucili 5 ¢lankov,
od katerih so bile 4 sekundarne analize podatkov in 1 nerandomizirana raziskava z
navzkriznimi skupinami. V treh primerih presoja ustreznosti ni bila mogoca, ker je bil
objavljen samo zapis 0z. povzetek raziskave ali pa so bili izidi nepopolni in jih ni bilo
mogoce ovrednotiti. V skladu z namenom sistemati¢nega pregleda smo v metaanalizo
vkljuc¢ili 19 raziskav amfetaminov in metilfenidata. Preostalin 22 ¢lankov o drugih
zdravilih za zdravljenje ADHD pri odraslih smo zbrali v loCeni kategoriji; presoja
ustreznosti bo izvedena v prihodnih metaanalizah. Postopek identifikacije in selekcije
raziskav prikazuje procesni diagram na sliki 2, kjer so v zelenih pravokotnikih zbrani viri
zapisov, modri prikazujejo faze presejanja in presoje ustreznosti, v sivih so navedeni
vzroki za izkljucitev, v rumenih so zbrani povzetki in ¢lanki v ¢akalnici na presojo

ustreznosti, rdeci pravokotnik pa prikazuje Stevilo raziskav, vklju¢enih v metaanalizo.

Pri pregledu seznamov literature v objavljenih metaanalizah smo nasli 3 zapise, ki so
indeksirani v bibliografski bazi MEDLINE, vendar jih z iskalnim profilom nismo uspeli
identificirati. Noben od zapisov ni izpolnjeval vkljucitvenih kriterijev na stopnji presejanja
povzetkov. Pregled rezultatov iskanja v Registru klini¢nih raziskav CENTRAL je pokazal
22 % prekrivanja med bibliografskima bazama MEDLINE in EMBASE. V zaklju¢ni fazi
sistemati¢nega pregleda smo med preverjanjem izpisanih podatkov izsledili najnove;jsi

¢lanek in ga dodali k obstojecemu porocilu raziskave (109).
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Zapisi v elektronskih
bazah podatkov

- MEDLINE 208 Zapisi v referencah
- ClinicalTrials.gov 171 < ustreznih metaanaliz
- CENTRAL 281
- EU Clinical Trials Register 35 N=6
N=695
l Vzroki za izkljuditev zapisov
- Neustrezen nacrt raziskave 182
Pregled naslovov - Neustrezni udelezenci in so¢asne bolezni 152
v zapisih » - Drugacen namen, intervencija, izid raziskave 184
- Podvajanje zapisov 110
N=701
N=628
Vzroki za izkljuditev povzetkov
- Ni randomizirana klini¢na raziskava 4
Pregled potencialno - Nacrt ni vzporeden 3
ustreznih povzetkov » - Naknadna analiza, podvajanje 15
- Drugacen namen, izid raziskave 2
N=73

N=24

Vzroki za izkljuéitev ¢lankov
- Nerandomizirana raziskava 1
- Naknadna analiza podatkov 4

N=5

v

Pregled celotnih ¢lankov
in presoja ustreznosti

Presoja ustreznosti ni mogoca
- Objavljen samo zapis ali povzetek 2
» - Pomanjkljivo porocan izid 1
N=49 N=3

Clanki v &akalnici
za presojo ustreznosti
- Atomoksetin 12
- Bupropion 4
- Modafinil 1
- Desipramin 1
- Venlafaksin 1
- Reboksetin 1
- Duloksetin 1
- Galantamin 1

N=22

Slika 1: Procesni diagram iskanja in izbiranja raziskav
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4.1.2 Lastnosti vklju¢enih raziskav'

V metaanalizo uéinkovitosti zdravljenja ADHD pri odraslih smo vkljucili 19 klini¢nih
raziskav, od katerih sta 2 proucevali zmes soli amfetamina, 3 lisdeksamfetamin in 14
metilfenidat. Stiri raziskave $e niso bile vkljutene v objavljenih sistemati¢nih pregledih
(109-112). Povzetek lastnosti vkljucenih raziskav prikazujeta Preglednici IV in V, v

prilogi D pa so zbrane preglednice programa RevMan z vsemi izpisanimi lastnostmi.

4.1.2.1 Nadcrtin metode

Vse raziskave so bile randomizirane, dvojno slepe, s placebom kontrolirane in z
vzporednimi skupinami. V eni raziskavi so proucevali dve u¢inkovini (MPH, BUP) in v
eni tri uéinkovine (MPH, ATX, bavisant). V ZDA so izvedli 13, v ve¢ evropskih drZzavah
2, v Nemciji 2, po 1 pa na Japonskem in v razli¢nih drzavah sveta. Analizo u¢inkovitosti sO
v dveh raziskavah izvedli po protokolu. V vseh ostalih so uporabili prilagojeno analizo z
namero zdravljenja (ang. intention-to-treat, ITT), tako da so vrednotenje ucinkovitosti
izvedli na udelezencih z zacetno in vsaj eno meritvijo po randomizaciji, medtem ko so vse
udelezence z vsaj enim prejetim odmerkom vkljuéili v analizo varnosti. Vnos manjkajoc¢ih
podatkov so v 13 raziskavah izvedli z metodo LOCF, v 3 raziskavah z metodo ACA inv 1
raziskavi z metodo MMRM.

4.1.2.2 Udelezenci

V raziskavah je bilo skupaj randomiziranih 5190 udeleZzencev (MAS 529, LDX 650, MPH
4011), pri vseh so motnjo diagnosticirali po kriterijin DSM-IV. Oceno trenutnih
simptomov so izvajali z vpraSalniki ADHD-RS, AISRS, CAARS in WRAADDS.
Minimalni vkljucitveni sestevek tock je bil pri vpraSalniku ADHD-RS med 24 in 30, pri
AISRS 24, pri CAARS med 24 in 32 in pri vprasalniku WRAADDS 28 o0z. 35. Sr¢no-Zilne
bolezni so bile razlog za izkljucitev v vseh raziskavah. V 9 raziskavah je bil izklju¢itveni
kriterij neucinkovitost, v 3 pa ucinkovitost psihostimulantov v preteklosti oz. ustrezna
terapija v Casu vkljucevanja v raziskavo. V 4 raziskavah niso izkljucili udelezencev na
uc¢inkoviti terapiji depresije in anksioznosti, v 8 raziskavah je bil to izkljucitveni Kriterij.
Starost udelezencev je bila 17-65 let, interval povpreénih starosti pa med 22 in 39 let.
Delez moskih je bil 50-70 %, delez belcev 83-98 %, v eni raziskavi so bili vsi udelezenci

Azijci. V 5 raziskavah je bila povprecna starost udelezencev ob ugotovljeni motnji pod 7

1V nadaljevanju se izraz raziskava nanaga na znanstveni &lanek ali kateri drug vir podatkov.
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let (med 4 in 6) in v 5 raziskavah nad 18 let (med 22 in 32). Ob vkljucitvi je bil delez
udelezencev s kombiniranim tipom ADHD 43-100 %, s prevladujo¢o motnjo pozornosti
18-56 % in s prevladujoCo hiperaktivnostjo 1-4 %. Med 10 in 44 % udelezencev je v
preteklosti Ze prejemalo zdravila proti ADHD. Ob vkljucitvi je bil povpreéni zacetni
seStevek tock po vpraSalniku ADHD-RS 31-41, AISRS 37-38, WRAADDS 45-46 in po
vpraSalniku CAARS 32-37 tock.

4.1.2.3 Intervencije

Skupaj je bilo v skupino z eksperimentalno intervencijo razporejenih 3425 udelezencev
(MPH 2326, LDX 470, MAS 328, BVS 214, ATX 74, BUP 13) in v skupino s kontrolno
intervencijo 1736 udelezencev. V 12 raziskavah so uc¢inkovino odmerjali s titracijo do
definiranega odziva na zdravljenje ob prenosljivih nezelenih uéinkih. Porocani povpre¢ni
dnevni odmerek LDX je bil 57 mg in MPH 41-82 mg. V 7 raziskavah so odmerek
stopnjevali do najvisjega nacértovanega (fiksnega), povpre¢ij niso porocali. Najkrajsa
raziskava je trajala 4 tedne, najdaljsa 24 tednov, pri cemer S0 4 trajale med 2 in 5 tednov,
13 med 6 in 10 tednov in 2 nad 10 tednov. V dveh raziskavah so udelezence vkljucili v

izobrazevalno-svetovalni program za obvladovanje motnje pri vsakodnevnih dejavnostih.

4.1.2.4 lzidi

V devetih raziskavah so primarni izid merili z vpraSalnikom ADHD-RS, v petih z
vpraSalnikom AISRS, v dveh z vpraSalnikom CAARS-O:SV, v dveh z vpraSalnikom
WRAADDS in v eni z vprasalnikom ADHD-RS za samooceno simptomov. lIzboljSanje
funkcioniranja so ocenjevali z lestvico CGI-1 v vseh raziskavah razen v dveh. IzboljSanje
eksekutivne funkcije so v dveh raziskavah ocenjevali z vpraSalnikom BRIEF-A in v eni z
vprasalnikom BADDS. V vseh raziskavah so varnost vrednotili vsaj z belezenjem
nezelenih dogodkov in merili vpliv intervencij na sr¢no-Zilni sistem (spremembe krvnega

pritiska, pulza in srénega ritma) ter telesno maso.

4.1.3 Raziskave, pri katerih presoja ni bila mogoca, in izkljuc¢ene raziskave

Manjkajoc¢i podatki pri eni raziskavi niso omogocili vrednotenja ucinkovitosti in varnosti,
pri dveh sta bila objavljena le povzetka, predstavljena na znanstvenih konferencah. Po
pregledu celotnih ¢lankov smo izloc¢ili eno nerandomizirano klinicno raziskavo z
navzkriznimi skupinami in Stiri sekundarne analize, ki so temeljile na podatkih predhodnih

primarnih raziskav. Lastnosti in razloge za izkljucitev povzemata Preglednici VI. in VII.
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Preglednica IV: Povzetek lastnosti klini¢nih raziskav amfetaminov, vkljucenih v metaanalizo u¢inkovitosti zdravljenja ADHD pri odraslih

Rand. pac. | Povpr. | Dele? Pred¢asni Izidi in instrumenti Vir
| ze starost | moskih | U¢ink. N, | Dnevni odmerek (mg) | Trajanje | odstop (%)
zdravljeni | (leta) (%) PCB N in metoda tednl
Adler, 420/ 41 oz. 35,1 54,3 LDX 358,  Stopnjevanje do najvisjega 71 (16,9) Simptomi: DSM-IV-TR (113-
2008 75* PCB 62 nacrtovanega odmerka ADHD-RS, CGI-S, CGI-I; 116)
*Razli¢ni I. 30q.d. Varnost: nez. dog., vit. zn.,
navedbi 1. 50 q.d. tel. m., PSQI;
dveh virov I1. 70 qg.d.
Adler, 161/ n.p. 34,6 52,2 LDX 80, Titracija odmerka 10 46 (28,6) Simptomi: DSM-IV-TR (117-
2013a PCB 81 I. 30, 50, 70 q.d. ADHD-RS, CGI-S, CGlI-I; 120)
povprecje 56,9 + 14,40 EF: BRIEF-A GEC;

Varnost: neZ. dog., vit. zn.;
KZ: AIM-A, AAQoL;

Biederman, 69 /30 22,2 56,5 LDX 32, Titracija odmerka 6 8 (11,6) Simptomi: DSM-1V-TR (121-
2012 PCB 31 1. 30, 50, 70 g.d. ADHD-RS, odziv (CGI-I <2 123)
povprecje Nn.p. in zmanjSanje ADHD-RS >

30%), HAM-A, HAM-D;
Funkcija: MIT AgelLab
simulator voznje, MDBQ,
GAF; Varnost: nez. dog., vit.
zn., EKG, tel. m., KSSQ;

Spencer, 274/ 66 36,5 50,0 MAS EXR Titracija odmerka 7 104 (38,0) Simtomi: DSM-IV-TR (124,
2008 137, I. 12,5, 25, 37,5, ADHD-RS, CGI-S, CGlI-I, 125)
PCB 137 50, 62,5, 75q.d. TASS; EF:BADDS;
povpre&je n.p. Varnost: nez. dog., vit. zn.,

tel. m., EKG, lab. preis.,
PSQI; KZ: AIM-A;

Weisler, 255 / 56 39,2 60,1 MAS XR  Stopnjevanje do najvisjega 4 72 (28,2) Simptomi: DSM-IV-TR (126)
2006 191, nacrtovanega odmerka ADHD-RS, CAARS-S:S,
PCB 64 I. 20 q.d. CGI-S, CGlI-I, CGI-E;
1. 40 q.d. Varnost: nez. dog., vit. zn.,
I11. 60 g.d. EKG, lab. preis.,

Legenda: AIM-A: specifi¢ni vprasalnik o vplivu ADHD na kakovost Zivljenja pri odraslih; AAQOL: specifi¢ni vpraSalnik za oceno z ADHD povezane kakovosti
Zivljenja; ADHD-RS: vpraSalnik za klini¢no oceno simptomov motnje pozornosti s hiperaktivnostjo; AIM-A: specifi¢ni vpraSalnik o vplivu ADHD na kakovost Zivljenja
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pri odraslih; BADDS: Brownov vpraSalnik za oceno motnje pozornosti in izvrsitvenih funkcij; CAARS-S:S: Connersov skrajsani vpraSalnik za samooceno simptomov
ADHD pri odraslih; CGI-E: splo3ni klini¢ni vtis, kazalnik u¢inkovitosti; BRIEF-A GEC: vpraSalnik za oceno vedenjske in kognitivne komponente izvrSitvenih funkcij pri
odraslih; CGI-I: splosni klini¢ni vtis, izbolj$anje simptomov; CGI-S: splo$ni klini¢ni vtis, resnost simptomov; DSM-IV-TR: Diagnosti¢ni in statisti¢ni priro¢nik o
dusevnih motnjah, Cetrta, popravljena izdaja; EF: izvrSitvene funkcije; EKG: elektrokardiografija; GAF: sploSna ocena psihosocialnega funkcioniranja; HAM-A:
Hamiltonov vpra3alnik za oceno depresije; HAM-D: Hamiltonov vpradalnik za oceno anksioznosti; KSSQ: Kennedyjev vprasalnik o slabosti v simulatorju voznje; KZ:
kakovost Zivljenja; lab. preis.: laboratorijske preiskave; LDX: lisdeksamfetamin; MAS EXR: zmes soli amfetamina v obliki z okrepljenim podalj$anim spros¢anjem; MAS
XR: zmes soli amfetamina v obliki s podaljSanim spros¢anjem; MDBQ: Manchestrski vprasalnik o voznikovem vedenju; mg: miligram; MIT: Tehnolo3ki institut v
Massachusettsu; n. p.: ni podatka; N: Stevilo oseb v skupini; nez. dog.: neZeleni dogodki; PCB: Placebo; povpr.: povpreéje; PSQI: Pittsburski kazalnik kakovosti spanja;
g.d. : vsak dan oz. enkrat na dan; rand. pac.: randomizirani pacienti; TASS: vpraSalnik za oceno simptomov ADHD v razli¢nih delih dneva; tel. m.; telesna masa; ucink.:
uéinkovina; vit. zn.: vitalni znaki;

Preglednica V: Povzetek lastnosti klini¢nih raziskav metilfenidata, vklju¢enih v metaanalizo uéinkovitosti zdravljenja ADHD pri odraslih

Rand. pac. | Povpr. | Delez Pred¢asni Izidi in instrumenti Vir

| Ze starost | moskih | U¢ink. N, | Dnevni odmerek (mg) | Trajanje | odstop (%6)
zdravljeni PCB N in metoda tednl

229 /80 39,0 MPH- Titracija odmerka 68 (29,7) Simptomi: AISRS, CGlI-I, (127-
2009 OROS 1. 36, 54, 72, 90, 108 g.d., CAARS-S:S, odziv (CGI-I<2  129)
113, povprecje 67,7 + 27,9 in zmanjSanje AISRS >30%),
PCB 116 CGI-S; Funkcija: SDS;

Varnost: nez. dog., vit. zn.,
EKG, tel. m.; KZ: AIM-A;

Biederman, 149 / n.p. 35,2 51,8 MPH- Titracija odmerka 6 29 (19,5) Simptomi: AISRS, CGI-S, (130)
2006 OROS 72, I. 36,72,108 q.d., CGl-I, odziv (CGI-I<2 in
PCB 77 povprecje 80,9 + 31,8 zmanjSanje AISRS >30%),
(0,99 /kg/d), HAM-D, HAM-A,; Funkcija:
najvec 1.3 /kg/d GAF; Varnost: nez. dog., vit.
zn., EKG, tel. m,;
Biederman, 227 /n.p. 35,6 45,7 MPH- Titracija odmerka 6 43 (18,9) Simptomi: AISRS, CGI-S, (20,
2010 OROS I. 36, 72,108, 144 q.d., (1. faza) CGl-I, odziv (CGI-I<2 in 131,
112, povprecje 78,4 + 31.7 zmanjSanje ADHD-RS > 132)
PCB 115 (0,97 /kg/d), 30%), HAM-D, HAM-A;
najve¢ 1.3 /kg/d Funkcija: GAF; Varnost:

nez. dog., vit. zn., EKG;



Intervencija Predcasni

| Ze starost | moskih | U¢ink. N, | Dnevni odmerek (mg) | Trajanje | odstop (%)
zdravljeni | (leta) (%) PCB N in metoda (tednl)

Delez

I1zidi in instrumenti

A%

Casas,
2013

Goodman,
2016

Huss,
2014

Kuperman,

2001

Medori,
2008

Rand. pac. | Povpr.
279/ n.p. 35,7
357/ n.p. 35,7
725/96 35,4
37 /n.p. 32,3
402/ n.p. 34,0

52,3

53,8

54,5

70,0

54,4

MPH-
OROS
182,
PCB 97

MPH-
OROS
178,
PCB 179

MPH-LA
544,
PCB 181

. MPH-IR
12,
11.BUP-SR
13,
PCB 12

MPH-
OROS
305,
PCB 96

Stopnjevanje do najvisjega
nacrtovanega odmerka
I. 54 q.d.
1. 72 q.d.

Titracija odmerka 6
I. 18, 36, 54, 72 g.d.
povprecje 54,89 = 19,8 mg

Stopnjevanje do najvisjega 9
nacrtovanega odmerka (1. faza)
I. 40 q.d.
Il. 60 q.d.
1. 80 q.d.

Titracija odmerka 8
I. do 0,9 /kg/d,
div. in. dos. aeq., t.i.d.
1. do 200 + 100 q.d.
povprecje n.p.

Stopnjevanje do najvisjega 5
nacrtovanega odmerka
. 18q.d.
1. 36 q.d.
. 72 g.d.

101 (36,2)

78 (21.,8)

141 (19,4)

n.p.

37 (9,2)

Simptomi: CAARS-O:SV,
odziv (CAARS-O:SV
zmanjSanje >30%), CAARS-
S:S, CGI-S, CGI-I, HAM-A,
HAM-D; Funkcija: SDS;
Varnost: nez. dog., vit. zn.,
EKG, tel. m., lab. preis.,
DUSI-R; KZ: AIM-A;
Simptomi: AISRS, odziv

(AISRS sestevek <18), CGI-S,

ASRS; EF: BRIEF-A GEC,
Stroopov test, SAT, CPT,

SDTM, Funkc.: EWPS, DAS;

KZ: STQ, AIM-A; Varnost:
nez. dog., PSQI, ESS, ISST;
Simptomi: DSM-1V ADHD-
RS, odziv (zmanjSanje
ADHD-RS > 30%), CAARS-
O:S, ASRS, trajnost u¢inka;
Funkcija: SDS;

Varnost: nez. dog., vit. zn.,
EKG, tel. m., KSSQ;
Simptomi: ADHD-RS-self,
CGI-S, CGI-I, HAM-A,
HAM-D; Funkcija: HVLT,
DOT, TMT A in B, VFT,
CPT; Varnost: nez. dog., lab.
preis., EKG;

Simptomi: CAARS-O:SV,
CAARS-S:S, CGI-S;
Funkcija: SDS;

Varnost: nez. dog., vit. zn.,
tel. m., lab. preis., klin. pregl.;

(133-
135)

(109,
136)

(110,
137,
138)

(139)

(140-
142)



ey

Retz,
2012

Rosler,
2009

Spencer,

2007

Spencer,

2005

Rand. pac.

| ze
zdravljeni
162 / 54

363 /137

221/80

146 /13

Povpr.
starost
(leta)

37,4

34,5

38,7

38,0

Delez
moskih

(%)
46,9

49,6

57,5

58,2

MPH-ER
84,
PCB 78

MPH-ER
241,
PCB 118

d-MPH-

SODAS
168,
PCB 53

MPH-IR
104,
PCB 42

Titracija odmerka

. 10, 20, 30, 40, 50, 60, 70,

80, 90, 100, 110, 120*

div. in. dos. aeq., b.d.,

povprecje 66,0 + 20,0
(0,9 /kg/d)

*Qdmerek prilagojen tel. m.

Titracija odmerka
. 10, 20, 30, 40, 50, 60
div. in. dos. aeq., b.d.,
povprecje 41.2 + 18.2
(0,55 /kg/d)

Stopnjevanje do najvisjega
nacrtovanega odmerka
I. 20 q.d.
1. 30q.d.
I11. 40 q.d.

Titracija odmerka
I. povprecje 82 + 22
(1,1 /kg/d) t.i.d.,
najvec 1,3 /kg/d

Intervencija

Uéink. N, | Dnevni odmerek (mg) | Trajanje
PCB N in metoda (tednl)

24

5

6

Predcasni
odstop (%)

7 (4,4)

114 (31,4)

37 (16,7)

36 (24,7)

I1zidi in instrumenti

Simptomi: WRAADDS,
DSM-1V ADHD-DC,
CAARS-S:L, odziv
(zmanj$anje WRAADDS
>30%), CGI-I (splosno
izboljsanje), CGI-I
(terapevtski ucinek);
Funkcija: SDS;

Varnost: nez. dog., vit. zn.;
Simptomi: WRAADDS,
CAARS-S:L (DATS), CGI-I
(splosno izboljsanje), CGI-I
(terapevtski ucinek), odziv
(zmanjSanje WRAADDS
>30%);

Varnost: nez. dog., vit. zn.,
tel. m., lab. preis., splosna
ocena prenosljivosti, CGI-I
(stranski ucinki);
Simptomi: DSM-1VV ADHD-
RS, CGI-S, CGlI-I, CAARS-
0:S, CAARS-S:S;
Funkcija: GAF;

Varnost: nez. dog., vit. zn.,

tel. m., EKG, klin. pregl., lab.

preis.; KZ: Q-LES-Q
Simptomi: AISRS, CGI-S,
CGI-I, HAM-D, BDI, HAM-
A, odziv (CGI-I <2 in
zmanjSanje ADHD-RS >
30%); Funkcija: GAF;
Varnost: nez. dog., vit. zn.,
EKG, tel. m., serumska konc.
ucink.;

(143,
144)

(145,
146)

(147)

(148)
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Rand. pac. | Povpr. Delez Intervencija Predcasni Izidi in instrumenti

| Ze starost | moskih | U¢ink. N, | Dnevni odmerek (mg) | Trajanje | odstop (%)
zdravljeni | (leta) (%) PCB N in metoda (tednl)

Takahashi, 284 /36 33,8 48,9 MPH- T|tracua odmerka 15 (5,3) Simptomi: DSM-1VV ADHD- (112,
2014 OROS . 18, 36, 54, 72 q.d. RS, CGI-S, CGlI-I, CAARS- 149)
143, 44,2 mg S:S, CAARS-O:S;
PCB 141 KZ: Q-LES-Q-SF;

Varnost: nez. dog., vit. zn.,
tel. m., EKG, lab. preis.;

Weisler, *430 / n.p. 33,9 57,1 I. BVS Fiksni odmerek 6 **05 (22,1)  Simptomi: ADHD-RS-1V, (111,
2012 214, la. 1q.d. CAARS-S:SV, odziv (ADHD-  150)
Il. MPH- Ib. 3g.d. RS-IV in CAARS-S:SV
*216 brez OROS 68, Ic. 10q.d. **44 (20,4)  zmanjSanje >30%), CGI-S,
skupine . ATX Stopnjevanje do najvisjega brez skupine  Funkcija: CogScreen®;
BVS 74, nacrtovanega odmerka BVS Varnost: nez. dog., vit. zn.,
PCB 74 1. 54 q.d. EKG, tel. m., klin. pregl. lab.
1. 80 q.d. preis. C-SSRS, LOCS IlII;

Legenda: ADHD-RS vpraalnik za klini¢no oceno simptomov motnje pozornosti s hiperaktivnostjo; ADHD-RS-self: vprasalnik za samooceno resnosti simptomov;
AIM-A: specifi¢ni vpraSalnik o vplivu ADHD na kakovost Zivljenja pri odraslih; AISRS: vpraSalnik za klini¢no oceno simptomov ADHD pri odraslih; ASRS: vpraSalnik
za samooceno simptomov pri odraslih; ATX: atomoksetin; BRIEF-A GEC: vpraSalnik za oceno vedenjske in kognitivne komponente izvrSitvenih funkcij pri odraslih;
BUP-SR: bupropion v obliki s podalj$anim spros¢anjem; BVS: bavisant; CAARS-O:S: Connersov skrajSani vpraSalnik za oceno simptomov ADHD pri odraslih, namenjen
kvalificiranim ocenjevalcem in pacientovim bliznjim; CAARS-O:SV: Connersov presejalni vpradalnik za oceno simptomov ADHD pri odraslih, namenjen kvalificiranim
ocenjevalcem in pacientovim bliznjim; CAARS-S:L (DATS): Connersov dolgi vpra3alnik za samooceno simptomov ADHD pri odraslih, upostevajo¢ lestvico DSM-1V;
CAARS-S:S: Connersov skrajsani vpraSalnik za samooceno simptomov ADHD pri odraslih; CAARS-S:SV: Connersov presejalni vprasalnik za samooceno simptomov
ADHD pri odraslih; CGI-I: splo$ni klini¢ni vtis, izbolj$anje simptomov; CGI-S: splo$ni klini¢ni vtis, resnost simptomov; CogScreen®: izbrani racunalnisko podprti testi
za oceno nevrokognitivne funkcije pri odraslih z ADHD; CPT: Connersov test vztrajanja selektivne pozornosti; C-SSRS: vpraSalnik za oceno samomorilnih misli in
vedenja; DAS: vpraSalnik za samooceno zadovoljstva v partnerskem odnosu; div. in. dos. aeq.: razdeli (razdeljeno) na enake odmerke; d-MPH-SODAS: deksmetilfenidat
v obliki kroglic s prirejenim spro$¢anjem; DOT: test pomnjenja zaporedja Stevilk; DSM-1V ADHD-DC: kontrolni seznam za diagnosticiranje simptomov ADHD; DSM-
IV ADHD-RS: vpraSalnik za oceno simptomov motnje pozornosti s hiperaktivnostjo po DSM-IV; DSM-1V: Diagnosti¢ni in statisti¢ni priro¢nik o duSevnih motnjah, Cetrta
izdaja; DSM-IV-TR: Diagnosti¢ni in statisti¢ni priroénik o duSevnih motnjah, Cetrta, popravljena izdaja; DUSI-R: vpraSalnik za samooceno zlorabe prepovedanih drog in
resnosti njenih posledic; EF: izvrSitvene funkcije; EKG: elektrokardiografija; ESS: Epworthov vpraSalnik za samooceno zaspanosti podnevi; EWPS: Endicottov vprasalnik
za samooceno delovne storilnosti; GAF: sploSna ocena psihosocialnega funkcioniranja; HAM-A: Hamiltonov vpraSalnik za oceno depresije; HAM-D: Hamiltonov
vpradalnik za oceno anksioznosti; HVLT: Hopkinsov test u€enja in pomnjenja besed; Klin. pregl.: klini¢ni pregled; konc.: koncentracija; ISST: test za oceno suicidalnih
misli; KSSQ: Kennedyjev vpraSalnik o slabosti v simulatorju voZnje; KZ: kakovost Zivljenja; lab. preis.: laboratorijske preiskave; LOCS IlI: oftalmoloska klasifikacija
motnosti ofesne leée; mg: miligram; MPH-ER: metilfendat v obliki s podaljSanim spro$¢anjem; MPH-IR: metilfenidat v obliki s takoj$njim spros¢enjem; MPH-OROS:
metilfenidat v obliki s prirejenim spro$¢anjem z osmozo; N: Stevilo oseb v skupini; n. p.: ni podatka; neZ. dog.: neZeleni dogodki; PCB: placebo; povpr.: povpreéje; PSQI:
Pittsburski kazalnik kakovosti spanja; g.d.: vsak dan oz. enkrat na dan; Q-LES-Q-SF: krajSa oblika vpraSalnika za samooceno kakovosti Zivljenja in zadovoljstva; rand.
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pac.: randomizirani pacienti; SAT: racunalniS§ko podprt test sposobnosti preklapljanja osredotocenosti med nalogami; SDS: Sheehanov vpraSalnik za samooceno
funkcijske oviranosti; SDTM: raCunalnisko podprt test hitrosti obdelovanja $tevilénih in ne$tevilénih podatkov; STQ: vpraSalnik za samooceno zadovoljstva z
zdravljenjem; Stroopov test: racunalni§ko podprt test spoznavne in izvrSitvene funkcije; t.i.d.: trikrat na dan; tel. m.: telesna masa; TMT A in B: test sekvenénega
povezovanja tock; u¢ink.: u€inkovina; VFT: test tvorjenja kategorij besed; vit. zn.: vitalni znaki; WRAADDS: Wender-Reimherrjev vpraSalnik za oceno zmanjSane

pozornosti pri odraslih;

Preglednica V1. Raziskave, pri katerih presoja ustzreznosti ni bila mogoca

Avtor, leto objave

Paterson 1999

Spencer 2002
Spencer 2007a

Razlogi Vir
V poroéilu raziskave niso navedli SD povprecja sestevkov tock vprasalnika, odmerki d-AMF so bili izrazeni v Stevilu tablet, (151)
vkljuéitveni kriteriji, vsaj 4 simptomi zmanjSane pozornosti in vsaj 5 simptomov hiperaktivnosti/impulzivnosti, niso sledili DSM-1V.
Raziskava je bila predstavljena na znanstveni konferenci, rezultate je v svoji metaanalizi uporabil Faraone (74). (152)
Raziskava je zakljucena, predstavljena je bila na znanstveni konferenci. Zapis z manjkajo¢imi podatki smo nasli v registru (155,
ClinicalTrials.gov in v dveh sekundarnih analizah (153, 154). 156)

Legenda: d-AMF: dekstroamfetamin; DSM-1V: Diagnosti¢ni in statistiéni priro¢nik o duSevnih motnjah, Cetrta izdaja;

Preglednica VII: Izklju¢ene raziskave po presoji ustreznosti celotnih ¢lankov

Avtor, leto objave

Biederman 2007
Biederman 2011

Chronis-Tuscano
2008
Faraone 2012

Weisler 2014

Razlogi Vir
Sekundarna primerjava uéinkovitosti MPH-IR in MPH-OROS proti PCB, ki je zdruzila podatke dveh preteklih raziskav (130, 148). (157)
Sekundarna analiza odnosa med izboljSanjem simptomov ADHD in EF na podskupini udeleZencev iz pretekle raziskave (131). (20)
Pilotna raziskava ué¢inka razli¢nih odmerkov MPH-OROS na simptome in opravljanje starSevske vloge pri materah z ADHD in (158)

njihovih otrocih z enako diagnozo. Prva faza titracije odmerka ni bila randomzirana, uporabljen je bil naért navzkriznih skupin.

Sekundarna analiza vpliva lastnosti udelezencev ob vkljucitvi v raziskavo (resnost simptomov, tip ADHD, preteklo zdravljenje motnje)  (116)
na razmerje odmerek/u¢inek LDX. Nekaj lastnosti originalne raziskave (113), ki jih v élanku niso navedli, smo nasli v tem poroéilu.
Sekunadarna analiza odnosa med klini¢no oceno, samooceno in opazovaléevo oceno ucinka LDX na simptome ADHD in EF. Nekaj (120)
lastnosti originalne raziskave (117), ki jih v ¢lanku niso navedli, smo nasli v tem poroéilu.

Legenda: MPH-IR: metilfenidat v obliki s takoj$njim spros¢enjem; MPH-OROS: metilfenidat v obliki s prirejenim spros¢anjem z osmozo; EF: izvrsitvene funkcije;
LDX: lisdeksamfetamin; PCB: placebo;



4.2 Tveganje za pristranost v vkljucenih raziskavah
4.2.1 Nakljuéna in prikrita razporeditev

V 11 raziskavah z nizkim tveganjem so za naklju¢no razporeditev udeleZencev v skupine
uporabili avtomatizirano, racunalnisko podprto, izdelavo naklju¢nega zaporedja in
prostorsko lo¢eno (npr. lekarna) centralno vodeno razporeditev z interaktivnim sistemom
komunikacije (telefon, svetovni splet). V treh raziskavah so dodatno opisali izvedbo
prikrite razporeditve z oStevil¢eno in identi¢no ovojnino ali zape€atenimi ovojnicami. V
eni raziskavi z neopredeljenim tveganjem naklju¢na in prikrita razporeditev ni bila dovolj
podrobno opisana za zanesljivo presojo, v ostalih 10 pa niso porocali 0 izdelavi

naklju¢nega niza in prikritju razporeditve.

4.2.2 Zaslepitev

Zaslepitev poteka zdravljenja in vrednotenja izidov je bil namen vseh raziskav. V sedmih
raziskavah so navedli enak rezim odmerjanja in identicne farmacevtske oblike za vse
udelezence. Psihostimulanti izrazajo poudarjen ufinek na vedenjsko in razpolozenjsko
komponento funkcioniranja, zato je tveganje za pristranost izvedbe in pristranost zaznave
uc¢inka neznano. V eni raziskavi z visokim tveganjem so izvajali razli¢en rezim odmerjanja

med intervencijskimi skupinami in v zacetni, uvajalni, fazi zaslepili le udelezence.

4.2.3 Manjkajoci podatki izidov

Osem raziskav smo ocenili z nizkim tveganjem, pri ¢emer je bil v sedmih osip nizji od
20 %, v eni pa so pri osipu med 20 in 30 % manjkajoce podatke vnaSali s tehniko MMRM.
Pri treh raziskavah z osipom med 20 in 30 % ter vnosom manjkajo¢ih podatkov s
tehnikama LOCF in ACA je tveganje neopredeljeno, kot tudi pri eni raziskavi z osipom
nizjim od 20 % zaradi nejasnega razlocevanja med izkljuéitvami iz analize in pred¢asnim
odstopom ter pomanjkljivo pojasnjenih razlogov za predcasen odstop. Pri Stirih raziskavah
z visokim tveganjem je bil osip 30 % in ve¢, pri dveh pa so analizo u¢inkovitosti izvedli po

protokolu, pri ¢emer so V prvi raziskavi izkljuéili 24 % udelezencev in v drugi 12 %.

4.2.4 Selektivno porocanje

Noben originalni protokol nam ni bil na voljo. V 13 raziskavah z nizkim tveganjem so
porocali rezultate vseh bistvenih izidov, ki so jih opredelili v metodah. V eni raziskavi z

neopredeljenim tveganjem so bile razlike v poro¢anju o vkljucitvi udeleZzencev v analizo
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u¢inkovitosti med ¢lankom in poro¢ilom v registru ClinicalTrials.gov. Stiri raziskave z
visokim tveganjem so rezultate predstavile le graficno. V enem primeru ni bilo mogoce
pridobiti uporabnih podatkov za vkljuc¢itev v metaanalizo, v treh primerih pa so bili edini
uporabni podatki konéne vrednosti seStevkov tock vprasalnikov s pripadajo¢imi SD. Pri eni
raziskavi z visokim tveganjem v metodah niso definirali populacij, ki so jih vkljucili v

analizo udinkovitosti.

4.2.5 Drugi potencialni vzroki za pristranost

Vse raziskave je finan¢no podprla farmacevtska industrija. Med petimi raziskavami z
nizkim tveganjem so v dveh porocali o znacilni, a majhni, neuravnotezenosti skupin v
starosti, telesni masi in izpostavljenosti MAS v preteklosti. Z neopredeljenim tveganjem
smo ocenili ostalih 14 raziskav. V 12 so izkljucili osebe, ki so bile v ¢asu vkljucevanja v
raziskavo ali preteklosti uspe$no in/ali neuspe$no zdravljene s psihostimulanti, in osebe s
slabim prenaSanjem ali znano preobcutljivostjo. V dveh raziskavah so udelezence vkljucili

Vv izobrazevalno-svetovalni program za lazje obvladovanje motnje.

Povzetek ocene tveganja za pristranost v posamezni domeni prikazuje slika 2. Vsaj 25 %
raziskav z oceno visoko potencialno tveganje za pristranost rezultatov metaanalize
vsebujeta domeni manjkajo¢i podatki izidov in selektivno porocanje. Najvecji delez
raziskav z oceno neopredeljeno tveganje je v domenah zaslepitev in drugi potencialni
vzroki. Oceno tveganja za vsako raziskavo v posamezni domeni prikazuje slika 3,

utemeljitve vseh ocen so zbrane v preglednicah programa RevMan v prilogi D.

Random sequence generation (selection bias) _
Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) | !

Blinding of outcome assessment (detection bias) |

incomplete outcome data (atiton bizs) N
Selective reporting (reporting bias) MM I
other ias [N |

0% 250 50% 75%  100%

. Low risk of bias |:| Unclear risk of bias . High risk of bias

Slika 2: Delez raziskav z doloceno oceno tveganja v posamezni domeni
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Biederman 2006
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N

Biederman 2010

Biederman 2012 | ' ? ? ? ?
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)

-~

Casas 2013

Goodman 2016

Huss 2014

-~ -~
-~ N
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-~

Kuperman2001 | 2 | 2 | @ | @

Medori 2008

-~
N

Retz 2012

Rosler 2009 | ' ? ? ? ?

Spencer 2005 | ' ? ? ? ? ?

Spencer 2007 | (? ? ? ? ?

Spencer 2008 . . 2|2 ?
Takahashi 2014 . . ? |2

?

Weisler 2006 | ' ? ? ? ?

weisler2012 | @ | @ | 2 | 2 | @
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Slika 3: Tveganje za pristranost v posamezni domeni ¢ez vse vkljucene raziskave
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4.3 Ucinkovitost in varnost intervencij
4.3.1 Ocena izboljSanja simptomov
4.3.1.1 Amfetamini

V metaanalizo zmesi soli amfetamina (MAS) smo vkljucili 2 raziskavi in v metaanalizo
lisdeksamfetamina (LDX) 3 raziskave (slika 4). V primerjavi s placebom MAS izkazuje
zmeren u¢inek (SMD = -0,64; 95-% 1Z: -0,83 do -0,45), LDX pa visok ucinek (SMD =
-0,89; 95-% 1Z: -1,09 do -0,70) na izboljSanje simptomov. V vseh raziskavah amfetaminov
so simptome ocenjevali z enakim vprasalnikom (ADHD-RS). Absolutno znizanje seStevka
tock vprasSalnika je bilo tako pri MAS (MD = -7,69; 95-% 1Z: -9,89 do -5,49) kot pri LDX
(MD = -10,41; 95-% 1Z: -12,60 do -8,22) ve&je kot pri placebu. Vrednost I> ne kaze
pomembnega vpliva heterogenosti na variabilnost udinka tako v metaanalizi MAS (I = 0)
kot LDX (I? = 0).

Amfetamin Placeho Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFG
1.1.1 Zmes soli amfetamina
Weisler 2006 -13.2766 12.2805 188 -6.1 123323 60 21.7%  -0.58[-0.88,-0.29] - 2000200
Spencer 2008 43 121 1% 63 112 132 293%  -068[-093 044 -+ 002200
Subtotal (95% Cl) 324 192 50.9%  -0.64[-0.83,-0.45] > 2

Heterogeneity: Tau? = 0.00; Chiz=0.27, df = 1 (P = 0.60); 2= 0%
Test for overall effect: Z = 6.65 (P < 0.00001)

1.1.2 Lisdeksamfetamin

Adler 2008 A7417 113456 352 82 112508 62 243%  -081[-109,-0.54] - 2227000
Biederman 2012 84 126 31 54 99 30 7%  -L13[167,-05 ——— 2222@22
Adler 2013a 214 11991 79 -103 119512 75 176%  -092[126,-059 00222002
Subtotal (95% CI) 462 167 491%  -0.89[-109, -0.70] Y 2

Heterogeneity: Tau? = 0.00; Chi2 = 1.10, df =2 (P = 0.58); 12= 0%
Test for overall effect: Z = 8.85 (P < 0.00001)

Total (95% CI) 786 359 100.0%  -0.77[-0.92,-0.62] L 2
Heterogeneity: Tau? = 0.00; Chiz = 4.60, df = 4 (P = 0.33); 2= 13%
Test for overall effect: Z = 10.12 (P < 0.00001)

Test for subgroup differences: Chi2 = 3.23, df = 1 (P = 0.07), 12=69.1%

— —t
105 0 05 1
BoljSi amfetamin ~ Bolj$i placebo

Slika 4: Drevesni diagram ocene izboljSanja simptomov, AMF proti PCB

4.3.1.2 Metilfenidat

Raziskava Rosler 2009 ni omogocala pridobitve ustreznih podatkov, v metaanalizo
metilfenidata (MPH) smo tako vkljucili 13 raziskav. V primerjavi s placebom MPH
izkazuje zmeren ucinek na izboljSanje simptomov (SMD = -0,50; 95-% 1Z: -0,58 do
-0,41). Vrednost 1> = 22 % in ne kaZe pomembnega vpliva heterogenosti na variabilnost

u¢inka. Vizualna ocena prekrivanja intervalov zaupanja je pokazala, da je po izlo€itvi
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raziskave Kuperman 2001 preostanek I1° = 15 % in po izlo¢itvi raziskave Spencer 2005 I° =
0 %. Vizualna ocena lijakastega diagrama kaze na asimetrijo, nahajanje raziskave Spencer
2005 zunaj 95-% obmocja zaupanja pa kaze na prisotnost heterogenosti (priloga F, tocka
1).

Metilfenidat Placebo Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFG
Kuperman 2001 401 83 8 124 106 11 09%  0.23[-0.69,1.14] 2200200
Spencer 2005 207 122606 78 79 91202 32 36%  -L11[L55-067 —— 2222002
Biederman 2006 1426 99861 67 2021 099787 74 56%  -059[-0.93,-0.25] —_— 22000000
Spencer 2007 146491 110762 165 -79 110305 53 64%  -0.61[-0.92,-0.29] — 22002002
Medori 2008 119304 105261 299 76 993 95 10.1%  -0.42[-0.65,-0.18] —_ 002200
Adler 2009 106 11432 110 68 114165 116 85%  -0.33[-0.59,-0.07] —_ 002200
Rosler 2009 0 0 0 0 0 0 Not estimable 22002002
Biederman 2010 1395 113177 109 2035 112755 114 8.2%  -0.56[-0.83,0.30] — 002200
Retz 2012 325 129024 84 392 115317 78 64%  -054[-0.86,-0.23] — 00°200"°
Weisler 2012 457 1339 68 88 1L74 73 57%  -0.55[-0.88,-021] —_— 002200
Casas 2013 -14.1176 106958 182 -104 197 92%  -034[059,-0.10] — 002200
Huss 2014 158372 112715 471 97 1105 161 141%  -0.55[-0.73,-0.37) - 00°200°
Takahashi 2014 425 927 143 79 961 140 9.9%  -0.49[0.72,-0.25] —_ 0022000
Goodman 2016 70 1244 169 117 133 172 114%  -042[-0.63,-0.20] - 00222007
Total (95% Cl) 1953 1216 1000%  -050[-0.58,-0.41] ¢
1 1

Heterogeneity: Tau? = 0.01; Chiz = 15.39, df = 12 (P = 0.22); I> = 22%

1 1
T T T T
Test for overall effect: Z = 11.14 (P < 0.00001) 1 05 0 05 1

BoljSi metilfenidat  Bolj$i placebo

Slika 5: Drevesni diagram ocene izboljSanja simptomov, MPH proti PCB

Menjava modela RE z modelom FE in izkljucitev raziskav z visokim tveganjem v

nobenem primeru ne kazeta pomembne spremembe ucinka (preglednica VIII).

Preglednica VI1II: Obcutljivostna analiza, ocena izboljSanja simptomov, AMF in MPH

Zdravilo  Ucinek pri Tip obcutljivostne analize Rezultat obcutljivostne analize
metaanalizi
MAS SMD = -0,64 model stalnega ucinka (FE) SMD = -0,64; 95-% 1Z: -0,83 do -0,45
MAS SMD =-0,64 izkljugitev raziskave z visokim ni izvedljiva
tveganjem za pristranost
MAS - razlika povprecij (MD) MD = -7,69; 95-% 1Z: -9,89 do -5,49

LDX SMD =-0,89 model stalnega u¢inka (FE) SMD =-0,89; 95-% 1Z: -1,09 do -0,70

LDX SMD =-0,89 izkljucitev raziskave z visokim  SMD =-0,86; 95-% IZ: -1,07 do -0,64
tveganjem za pristranost

LDX - razlika povprecij (MD) MD =-10,41; 95-% 1Z: -12,60 do -8,22

MPH SMD = -0,50 model stalnega ucinka (FE) SMD = -0,49; 95-% 1Z: -0,57 do -0,42

MPH SMD =-0,50 izkljuditev 8 raziskav z visokim  SMD = -0,49; 95-% 1Z: -0,59 do -0,40
tveganjem za pristranost

Analiza podskupin ni pokazala znacilnih razlik med razlicnimi nacini spros¢anja (P = 0,43)

ali razli¢nimi nacini odmerjanja (P = 0,75) (preglednica IX).
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Preglednica IX: Analiza podskupin, ocena izboljSanja simptomov, MPH

Tip analize

Podskupina / Stevilo

raziskav

Nacin sproscanja MPH-IR / 2
MPH-ER /3
MPH-OROS / 8
Nacin odmerjanja titracija / 8
fiksni /5

4.3.2 Splo$ni klini¢ni vtis

4.3.2.1 Amfetamini

Ucinek
SMD =-0,50
SMD = -0,56
SMD =-0,45
SMD =-0,52
SMD =-0,50

x> =1,71;df = 2; P = 0,43;
1°=0%

x> =0,10; df = 1; P = 0,75;
1°=0%

V metaanalizo zmesi soli amfetamina (MAS) smo vkljucili 2 raziskavi in v metaanalizo

lisdeksamfetamina (LDX) 3 raziskave (slika 6). V eni raziskavi so dogodek opredelili kot

oceno 2 ali manj na lestvici CGI-I ob hkratnem znizanju sestevka tock vprasalnika za vsaj
30 %. Tako MAS (RR = 2,27; 95-% 1Z: 1,71 do 3,00) kot LDX (RR = 2,23; 95-% 1Z: 1,76

do 2,83) izkazujeta vecjo verjetnost za izboljSanje sploSnega klini¢nega vtisa kot placebo.

V metaanalizah obeh uginkovin je vrednost I> = 0 % in ne kaZe pomembnega vpliva

heterogenosti na variabilnost u¢inka. VV metaanalizi MAS je razpon tveganja v kontrolni
skupini 21-27 %, v metaanalizi LDX pa 27-35 %. Pri MAS je ocena Stevila NNT = 3-5,

pri LDX pa NNT = 3-4.

Amfetamin Placebo Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI ABCDEFG
1.3.1 Zmes soli amfetamina
Weisler 2006 103 188 16 60 17.0% 2.05[1.32, 3.19] — 2002200
Spencer 2008 70 136 28 132 24.4% 2.43[1.68, 3.50] —— 002200
Subtotal (95% CI) 324 192 41.4% 2.27[1.71,3.00] <o
Total events 173 44
Heterogeneity: Tau2 = 0.00; Chiz = 0.33, df = 1 (P = 0.57); 2= 0%
Test for overall effect: Z = 5.69 (P < 0.00001)
1.3.2 Lisdeksamfetamin
Adler 2008 22 352 18 62 207% 2.07[1.39, 3.09] — 2022000
Biederman 2012 21 31 8 30 8.0% 2.54[1.34,4.82] — 2227272 . 22
Adler 2013a 62 79 26 75 29.9% 2.26 [1.63, 3.15] —=— 0022200
Subtotal (95% CI) 462 167  58.6% 2.23[1.76, 2.83] <
Total events 295 52
Heterogeneity: Tau? = 0.00; Chi2 = 0.30, df = 2 (P = 0.86); 2= 0%
Test for overall effect: Z = 6.64 (P < 0.00001)
Total (95% Cl) 786 359 100.0% 2.24[1.87,2.69) <&
Total events 468 96

. . 1 1 1 1
Heterogeneity: Tau? = 0.00; Chiz = 0.63, df = 4 (P = 0.96); 12 = 0% (').2 055 1 é 5'

Test for overall effect: Z = 8.74 (P < 0.00001)

Test for subgroup differences: Chiz=0.01, df = 1 (P = 0.93), I2= 0%

BoljSi placebo  Boljsi amfetamin

Slika 6: Drevesni diagram izboljSanja splosnega klini¢nega vtisa, AMF proti PCB
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4.3.2.2 Metilfenidat

Dve raziskavi tega izida nista vrednotili, zato smo jih v metaanalizo vklju¢ili 12. V Stirih
raziskavah so dogodek opredelili kot oceno 2 ali manj na lestvici CGI-1 ob hkratnem
znizanju sestevka tock vpraSalnika za vsaj 30 %, v eni je bila opredelitev pomanjkljiva
(»neka stopnja izboljsanja«). MPH (RR = 1,61; 95-% IZ: 1,41 do 1,84) izkazuje vecjo
verjetnost za izbolj$anje splosnega klini¢nega vtisa kot placebo. Vrednost 1> = 54 % in
kaze na zmeren do visok vpliv heterogenosti na variabilnost u¢inka. Vizualna ocena
prekrivanja intervalov zaupanja je pokazala, da je bil po izlo¢itvi raziskave Casas 2013
preostanek 1? = 32 %, po izlogitvi raziskave Spencer 2005 1> = 37 % in po izlo&itvi obeh
hkrati I* = 0 %. Vizualna ocena lijakastega diagrama kaZe na asimetrijo, obe raziskavi se
tudi nahajata zunaj 95-% obmocja zaupanja, kar kaze na prisotnost heterogenosti (priloga

F, tocka 2). Razpon tveganja v kontrolni skupini je 19-61 %. Ocena Stevila NNT = 5-7.

Metilfenidat Placebo Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI ABCDEFG
Kuperman 2001 4 8 3011 12% 1.83[0.56, 6.01] 1 2200200
Spencer 2005 59 78 6 32 29% 4.03[1.94, 8.39] — 22022002
Biederman 2006 44 61 29 T4 86% 1.68[1.20, 2.34] — 2002000
Spencer 2007 77 165 14 53 55% 1.77[1.10, 2.85] — 20000007
Adler 2009 38 113 24 116  6.2% 163 [L.05, 2.52] — 002200
Rosler 2009 131 241 43 118 10.7% 149[1.14, 1.94] - 20020007
Biederman 2010 67 109 41 114 10.0% 171[1.28, 2.28] - 002200
Retz 2012 2 8 19 78 61% 2.05[1.31, 3.21] — 00°200"
Casas 2013 127 176 57 93 135% 1.18[0.98, 1.42] - 0022007
Huss 2014 264 471 51 161 115% 1.77[L.39, 2.25] - 0022007
Takahashi 2014 69 143 39 140 9.1% 1.73[1.26, 2.39] - 00272000
Goodman 2016 130 169 98 172 14.7% 135[L.16, 1.57] - 0022200
Total (95% Cl) 1824 1162 100.0% 161[1.41, 1.84] ¢

Total events 1052 424

Heterogeneity: Tau? = 0.03; Chi2 = 23.87, df = 11 (P = 0.01); 12 = 54%

— f f —
Test for overall effect: Z = 6.90 (P < 0.00001) 0102 05 1 2 5 10

Bolsi placebo  Bolj$i metifienidat
Slika 7: Drevesni diagram izboljSanja splo$nega klini¢nega vtisa, MPH proti PCB

Med podskupinami z razlicnim naéinom odmerjanja ni razlik (P = 0,62), med
podskupinami z razli¢nim nac¢inom spro$¢anja pa razlika ni znacilna (P = 0,08), vendar je
visok dele? variabilnosti u¢inka posledica heterogenosti (1> = 60,9 %) (preglednica X).
Menjava modela RE z modelom FE in izkljucitev raziskav z visokim tveganjem ne kazeta

pomembne spremembe uc¢inka pri nobeni u¢inkovini (preglednica XI).
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Preglednica X: Analiza podskupin, izboljSanje splosnega klini¢nega vtisa, MPH

Tip analize Podskupina / Stevilo Udinek
raziskav
Nacin spros¢anja MPH-IR / 2 RR = 3,12 x> =5,12; df = 2; P = 0,08;
MPH-ER / 4 RR =1,70 I°=60,9 %
MPH-OROS / 6 RR =1,46
Nacin odmerjanja titracija / 9 RR =1,65 Xz =0,25;df=1; P=0,62;
fiksni / 3 RR =150 1=0%

Preglednica XI: Ob¢utljivostna analiza, izbolj$anja splosnega klini¢nega vtisa, AMF

Zdravilo  Uc¢inek pri Tip obcutljivostne analize Rezultat obcutljivostne analize
metaanalizi
MAS RR = 2,27 model stalnega ucinka (FE) RR = 2,26; 95-% 1Z:1,70 do 2,99
MAS RR =227 izlogitev 1 raziskave z visokim ni izvedljiva
tveganjem za pristranost
LDX RR =2,23 model stalnega ucinka (FE) RR =2,21; 95-% 1Z:1,73 do 2,82
LDX RR=2,23 izlo¢itev 1 raziskave z visokim RR =2,18; 95-% 1Z7:1,69 do 2,82
tveganjem za pristranost
MPH RR =1,61 model stalnega ucinka (FE) RR =1,59; 95-% 1Z:1,46 do 1,74
MPH RR=1,61 izlo¢itev 8 raziskav z visokim RR =1,58; 95-% 17:1,32 do 1,89

tveganjem za pristranost

4.3.3 Ocena eksekutivne funkcije

Sliki drevesnih diagramov primerjave u¢inkovin s placebom sta prikazani v prilogi E, pri
tockah 1 in 2. IzboljSanje eksekutivne funkcije je vrednotila po ena raziskava pri vsaki
u¢inkovini. Zmeren uéinek na izboljSanje EF izkazujeta MAS (SMD = -0,65; 95-% IZ: -
0,90 do -0,40) in LDX (SMD = -0,75: 95-% 1Z: -1,08 do -0,42), medtem ko MPH (SMD =
-0,34; 95-% 1Z: -0,56 do -0,13) proti placebu izkazuje nizek ucinek na izboljSanje EF. V
raziskavi Goodman 2016 sestevka tock vprasalnika BRIEF-A niso pretvorili v normirano

vrednost T.

4.3.4 Vztrajanje v raziskavi
4.3.4.1 Amfetamini

Sliki drevesnih diagramov primerjave u¢inkovin s placebom sta prikazani v prilogi E, pri
toCkah 3 in 4. V metaanalizo zmesi soli amfetamina (MAS) smo vkljucili 2 raziskavi in v
metaanalizo lisdeksamfetamina (LDX) 3 raziskave. Veéjo verjetnost za vztrajanje do
zakljucka raziskave v primerjavi s PCB izkazujeta tako MAS (RR = 1,18; 95-% IZ: 1,03
do 1,35) kot LDX (RR = 1,04: 95-% 1Z: 0,93 do 1,15), vendar pri LDX razlika ni znacilna.
Vrednost I pri MAS (1> = 0 %) ne kaZe pomembnega vpliva heterogenosti in tudi pri LDX
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(1> = 27 %) je znotraj obmogja, kjer je vpliv heterogenosti na variabilnost u¢inka lahko

nepomemben.

4.3.4.2 Metilfenidat

Iz raziskave Kuperman 2001 nismo mogli pridobiti uporabnih podatkov. V metaanalizo
smo tako vkljucili 13 raziskav. Verjetnost vztrajanja v raziskavi je pri MPH (RR = 0,97;
95-% 1Z: 0,93 do 1,01) nizja kot pri placebu, vendar razlika ni znagilna. Vrednost I* =
54 % in kaze na zmeren do visok vpliv heterogenosti na variabilnost u¢inka. Vizualna
ocena prekrivanja intervalov zaupanja je pokazala, da je po izlo¢itvi raziskave Rosler 2009
preostanek 1> = 18 %. Vizualna ocena lijakastega diagrama ne kaZe na asimetrijo.
Raziskavi Rosler 2009 in Adler 2009 se nahajata zunaj 95-% obmocja zaupanja, kar kaze
na prisotnost heterogenosti (priloga F, tocka 3). Menjava modela RE z modelom FE ne

kaze pomembnih razlik v velikosti uc¢inka pri MAS, LDX ali MPH (preglednica XII).

Preglednica XII: Obcutljivostna analiza, vztrajanje v raziskavi, AMF in MPH

Zdravilo Ucinek pri Tip obcutljivostne analize Rezultat obc¢utljivostne
metaanalizi analize
MAS RR =1,18 model stalnega ucinka (FE) RR =1,19; 95-% 1Z:1,04 do 1,36
LDX RR = 1,04 model stalnega ucinka (FE) RR =1,05; 95-% 12:0,96 do 1,15
MPH RR =0,97 model stalnega ucinka (FE) RR =0,97; 95-% 1Z:0,94 do 1,01

Analiza podskupin ni pokazala znacilnih razlik med razli¢nimi nacini sproscanja (P = 0,30)

ali na¢ini odmerjanja (P = 0,53) (preglednica XIII).

Preglednica XI1I: Analiza podskupin, vztrajanje v raziskavi, MPH

analize Podskupina /velikost
Nacin spro$¢anja MPH-IR /1 RR =3,12 xz =2,42;df=2; P=0,30;
MPH-ER / 4 RR =1,70 1°=17,2%
MPH-OROS / 8 RR =1,46
Nagin odmerjanja titracija /8 RR = 1,65 xj =0,39; df = 1; P = 0,53;
1“=0%

fiksni /5 RR =1,50

4.3.5 Predcasen odstop zaradi neucinkovitosti

Sliki drevesnih diagramov primerjav vseh ucinkovin s placebom sta prikazani v prilogi E,
pri tockah 5 in 6. Po dve raziskavi MAS in LDX ter 8 raziskav MPH smo vkljucili v
metaanalizo. Vse tri ucinkovine izkazujejo manj$o verjetnost predCasnega odstopa zaradi
neucinkovitosti: MAS (RR = 0,35; 95-% 1Z: 0,21 do 0,56), LDX (RR = 0,15; 95-% IZ:
0,05 do 0,50) in MPH (RR = 0,30; 95-% 1Z: 0,21 do 0,44). Pri vseh ucinkovinah je
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vrednost 1> = 0 % in ne kaZe pomembnega vpliva heterogenosti na variabilnost uginka.
Sprememba modela RE v model FE ne kaze pomembnih razlik v velikosti u¢inka pri
MAS, LDX in MPH (preglednica XIV).

Preglednica XIV: Ob¢utljivostna analiza, odstop zaradi neucinkovitosti, AMF in MPH

Zdravilo Ucinek pri Tip obcutljivostne analize Rezultat obc¢utljivostne
metaanalizi analize
MAS RR = 0,35 model stalnega uc¢inka (FE) RR =0,34; 95-% 12:0,21 do 0,56
LDX RR =0,15 model stalnega ucinka (FE) RR =0,12; 95-% 1Z7:0,03 do 0,47
MPH RR =0,30 model stalnega ucinka (FE) RR =0,29; 95-% 1Z:0,20 do 0,42

4.3.6 Predcasen odstop zaradi nezelenih dogodkov
4.3.6.1 Amfetamini

Sliki drevesnih diagramov primerjav vseh uc¢inkovin s placebom sta prikazani v prilogi E,
pri tockah 7 in 8. V metaanalizo zmesi soli amfetamina (MAS) smo vkljucili 2 raziskavi in
v metaanalizo lisdeksamfetamina (LDX) 3 raziskave. Vecjo verjetnost kot placebo za
predcasen odstop zaradi neZzelenih dogodkov izkazujeta tako MAS (RR = 3,36; 95-% 1Z:
1,48 do 7,63) kot LDX (RR = 2,91; 95-% 1Z: 0,98 do 8,68), vendar pri LDX razlika ni
znatilna. V metaanalizah obeh u¢inkovin je vrednost I = 0 % in ne kaZe pomembnega
vpliva heterogenosti na variabilnost uc¢inka. V raziskavah MAS je tveganje za odstop v
eksperimentalni skupini 12 %, razpon tveganja v raziskavah LDX pa 6-8 %. NajpogostejSi
nezeleni dogodki, povezani s predcasnim odstopom so bili: nespecnost, anksioznost,

razdrazljivost, tahikardija, hipertenzija in glavobol (priloga G).

4.3.6.2 Metilfenidat

V metaanalizo smo vkljucili 14 raziskav. Vecjo verjetnost za predéasen odstop zaradi
nezelenih dogodkov v primerjavi s placebom izkazuje MPH (RR = 2,63: 95-% 1Z: 1,90 do
3,64). Statistika I = 0 % ne kaZe pomembnega vpliva heterogenosti na variabilnost u¢inka.
Vizualna ocena lijakastega diagrama ne kaZze na asimetrijo ali prisotnost heterogenosti
(priloga F, tocka 4). Razpon tveganja za odstop v eksperimentalni skupini je 4-19 %.
NajpogostejSi nezeleni dogodki, povezani s pred¢asnim odstopom so bili: nespecnost,
razdrazljivost, anksioznost, potrtost, tahikardija in hipertenzija (priloga G). V modelu FE
se je v primerjavi z modelom RE pri vseh uc¢inkovinah povecala vrednost RR 0z. verjetnost
za odstop zaradi nezelenega dogodka. ToCkovna ocena RR s 95-% 1Z se je pri tem

pomaknila bolj na stran placeba (preglednica XV).
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Preglednica XV: Obcutljivostna analiza, odstop zaradi nezelenih dogodkov, AMF in MPH

Zdravilo Ucinek pri Tip obcutljivostne analize Rezultat obcutljivostne
metaanalizi analize
MAS RR = 3,36 model stalnega ucinka (FE) RR = 3,81; 95-% 12:1,65 do 8,81
LDX RR =291 model stalnega ucinka (FE) RR = 3,02; 95-% 12:0,99 do 9,16
MPH RR =2,63 model stalnega ucinka (FE) RR = 3,02; 95-% 12:2,19 do 4,16

Ceprav razlika ni znacilna (P = 0,23), je v skupini s fiksnim odmerjanjem MPH numeri¢no
ve&ja verjetnost za predasen odstop. Razlika se odraza tudi v povedanju statistike I
vendar ta Se ostaja v podrocju, Kjer je vpliv heterogenosti na variabilnost u¢inka lahko
nepomemben (1? = 29,7 %). Analiza podskupin ni pokazala znagilne razlike med razli¢nimi

nacini spros¢anja (P = 0,66) (preglednica XVI).

Preglednica XVI: Analiza podskupin, odstop zaradi neZelenih dogodkov, MPH

analize Podskupina /velikost Ucinek REVAIE]

Nagcin spros¢anja MPH-IR / 2 RR = 2,56 x> =0,83; df = 2; P = 0,66;
MPH-ER / 4 RR =224 1°=0%
MPH-OROS / 8 RR = 3,32
Nacin odmerjanja titracija/ 9 RR=2,29 XZ =1,42;df=1;P=0,23;
fiksni / 5 RR = 3,82 12=29,7 %

4.3.7 Pojavnost nezelenih dogodkov
4.3.7.1 Amfetamini

Sliki drevesnih diagramov primerjav vseh ucinkovin s placebom sta prikazani v prilogi E,
pri to¢kah 9 in 10. Iz raziskave Weisler 2006 nismo pridobili uporabnih podatkov, zato pri
le eni vkljuceni raziskavi metaanaliza zmesi soli amfetamina (MAS) ni bila izvedljiva. V
metaanalizo lisdeksamfetamina (LDX) smo vkljucili 3 raziskave. Tako MAS (RR = 1,40;
95-% 1Z: 1,22 do 1,61) kot LDX (RR = 1,37; 95-% 1Z: 1,19 do 1,59) izkazujeta znaéilno
vedjo verjetnost za pojav nezelenih dogodkov v primerjavi s PCB. V metaanalizi LDX je
statistika 1° = 0 % in ne kaZe pomembnega vpliva heterogenosti na variabilnost uginka. V
metaanalizi MAS je tveganje v kontroln skupini 64 %, razpon v metaanalizi LDX pa 58-
59 %. Najpogostejsi s terapijo z AMF povezani nezeleni dogodki so bili: suha sluznica ust,
o¢i in nosu, nespecnost, zmanjSan apetit, nemir, palpitacije, navzeja in glavobol. Porocali

S0 o porastu pulza (5-16/min) in znizanju telesne mase (2,5 kg) (priloga G).
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4.3.7.2 Metilfenidat

Iz raziskav Biederman 2006, Biederman 2010 in Spencer 2005 nismo pridobili uporabnih
podatkov. V metaanalizo smo tako vkljuéili 11 raziskav. V primerjavi s placebom MPH
(RR =1,30; 95-% 1Z: 1,22 do 1,39) izkazuje znacilno vecjo verjetnost za pojav nezelenega
dogodka. Vrednost 1> = 32 % in kaZe na nizek do zmeren vpliv heterogenosti na
variabilnost u¢inka. Vizualna ocena nizkega prekrivanja intervalov zaupanja je pokazala,
da je po izloGitvi raziskave Casas 2013 preostanek 1> = 0 %. Vizualna ocena lijakastega
diagrama kaze na asimetrijo. Raziskava Casas 2013 se nahaja na robu 95-% obmocja
zaupanja, kar lahko kaze na prisotnost heterogenosti (priloga F, to¢ka 5). Razpon tveganja
v kontrolni skupini je bil med 41 in 78 %. Najpogostejsi s terapijo z MPH povezani
neZeleni dogodki so podobni tistim pri jemanju AMF. Poro¢ali so o0 majhnem porastu SKP
(3 mm Hg), DKP (2 mm Hg), pulza (4-10/min) in znizanju telesne mase (2-3 kg) (priloga
G). Menjava modela RE z modelom FE ne kaze pomembnih sprememb v velikosti u¢inka
MAS, LDX in MPH (preglednica XVII).

Preglednica XVII: Obcutljivostna analiza, pojavnost nezelenih dogodkov, AMF in MPH

Zdravilo Ucinek pri Tip obcutljivostne analize Rezultat obc¢utljivostne
metaanalizi analize
MAS ni izvedljiva model stalnega ucinka (FE) —
LDX RR = 1,37 model stalnega ucinka (FE) RR = 1,36; 95-% 1Z:1,19 do 1,57
MPH RR =1,30 model stalnega ucinka (FE) RR =1,31; 95-% 1Z:1,24 do 1,38

Med podskupinami z razliénim na¢inom sprosc¢anja ni razlik (P = 0,83), med podskupinami
z razliénim na¢inom odmerjanja pa je razlika znacilna (P = 0,007) in z visokim delezem
variabilnosti udinka zaradi heterogenosti (I* = 86,3 %). V podskupini s titracijo odmerka
smo opazili vecjo verjetnost za pojav neZelenega dogodka kot pri skupini s fiksnim

odmerjanjem.

Preglednica XVIII: Analiza podskupin, pojavnost nezelenih dogodkov, MPH

analize Podskupina /velikost Razlika
Nacin spros¢anja MPH-IR /1 RR=1,13 x> =0,37;df =2; P =0,83;
MPH-ER / 4 RR=1,29 =0%
MPH-OROS / 6 RR=1,31
Nacin odmerjanja titracija / 6 RR =1,40 Xz =7,29; df = 1;
fiksni / 5 RR =121 P =0,007;1> = 86,3 %
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5 RAZPRAVA

5.1 Povzetek rezultatov

S predstavljenim sistemati¢nim pregledom in metaanalizo smo Zeleli pridobiti nove dokaze
o ucinkovitosti in varnosti psihostimulantov in prispevati k zapolnitvi vrzeli na podrocju
zdravljenja ADHD pri odraslih v Evropi in Sloveniji. Primarni izid, klini¢no vrednotenje
izboljSanja simptomov ADHD, kaZze, da so zmes soli amfetamina (SMD = -0,64),
lisdeksamfetamin (SMD = -0,89) in metilfenidat (SMD = -0,50) bolj u¢inkoviti od placeba.
lastnostmi: predzdravilo z visoko bioloSsko uporabnostjo in enostavnim odmerjanjem
enkrat dnevno, iz amida se sproS¢a aktivnejSa oblika amfetamina d-AMF, ki zavira
privzem in okrepi sproS¢anje biogenih aminov iz presinapti¢nega nevrona. Kljub temu
numeri¢na prednost ne pomeni nujno tudi boljSe klinicne ucinkovitosti, saj so bile
ucinkovine primerjane s placebom in v neodvisnih raziskavah. Z opredeljenimi kriteriji
smo identificirali nizko Stevilo primernih raziskav amfetaminov (2 raziskavi MAS in 3
raziskave LDX), posledi¢no je lahko mo¢ ugotovitev v vseh izvedenih metaanalizah nizka.
Ucinkovini sta farmacevtski alternativi, zato ju nismo zdruzili v eno skupino s petimi
raziskavami. Odlocitev se je izkazala za pravilno, saj je nenacrtovana (ad-hoc) analiza
podskupin LDX in MAS pokazala, da je visok dele? variabilnosti uinka (1> = 69 %)
posledica heterogenih skupin. VVzrok bi lahko bil tudi razlika v u¢inkovitosti. Za rezultat z
manjSo negotovostjo pa bi ze v primarni metaanalizi AMF potrebovali skupno vsaj 10
raziskav (99). Pomanjkljivost nizkega Stevila raziskav se je pokazala tudi v obcutljivostni
analizi z izloCanjem raziskav z visoko oceno tveganja za pristranost, Ki v primeru MAS ni

bila izvedljiva, ker je po izlo¢anju v skupini ostala le ena raziskava.

V metaanalizi izida izboljSanje splosnega klini¢nega vtisa so vse uc¢inkovine izkazale boljsi
ucinek kot placebo, a je bil pri MPH ugotovljen zmeren do visok vpliv heterogenosti (I =
54 %) na variabilnost u¢inka med raziskavami, izrazen tudi v asimetri¢nosti lijakastega
diagrama. VVzrok heterogenosti bi lahko nasli v nekonvencionalnih opredelitvah dogodka
(npr. ocena na lestvici CGI-I 2 ali manj ob hkratnem zniZzanju sestevka to¢k vpraSalnika
ADHD za vsaj 30 %), vendar sta bila v obeh raziskavah z najvecjim prispevkom k
variabilnosti prisotna zavajajoc¢a dejavnika, in sicer visoko tveganje za pristranost zaradi
velikega osipa in analiza ucinkovitosti po protokolu. Nizka ocena vrednosti NNT (3-7)

kaze na boljSi u¢inek psihostimulantov od placeba, vendar je njen prakticni pomen v
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klini¢ni praksi omejen. Podlaga za izracun je bila celokupna razlika tveganj (RD), katere
pomanjkljivost je variabilnost pri razli¢nih verjetnostih za dogodek v kontrolni skupini
(ang. control group risk) (100). Pri velikem razponu verjetnosti je ocena NNT zgolj
priblizna in pri doloCenih populacijah bolnikov morda ne zagotavlja izboljSanja bolezni.
Razpon verjetnosti za dogodek v kontrolni skupini je bil 21-27 % v raziskavah MAS, 27—
35 % v raziskavah LDX in 19-61 % v raziskavah MPH. Visok odziv na zdravljenje v
kontrolni skupini, kaze tudi na znaten placebo ucinek. Metaanaliza izboljSanja eksekutivne
funkcije ni bila izvedljiva, ker je pri vseh u¢inkovinah izid vrednotila le po ena raziskava.
Nasli smo Se eno objavo sekundarne primerjave vrednotenja EF z nevropsiholoskimi testi
in vpraSalnikom BRIEF-A, vendar izid ni ustrezal naSi opredelitvi (20). Najstarejsa
primerna raziskava, ki je vrednotila izboljSanje EF, je bila objavljena leta 2008. S
prepoznavanjem pomena EF pri odraslem ¢loveku naras$éa tudi potreba po proucevanju

terapevtskih moznosti.

Izid vztrajanje v raziskavi povzema vse vzroke, ki so privedli do pred¢asnega odstopa
(ang. all-cause treatment discontinuation). Vzroki so lahko med eksperimentalno in
kontrolno skupino razli¢no zastopani (npr. ve¢ odstopov zaradi nezelenih dogodkov v eni
in ve¢ odstopov zaradi neucinkovitosti v drugi), vendar je delez odstopov priblizno
enakomerno porazdeljen. To se odrazi v znacilni podobi drevesnega diagrama, kjer vecina
intervalov zaupanja seka c¢rto enakosti med skupinama, ravno tako tudi interval
celokupnega RR. Posamezne raziskave, v katerih se zaradi kakSnega posebnega razloga
(npr. izkljucitev vecjega Stevila udelezencev) skupno Stevilo odstopov v eni skupini poveca
in se celoten interval zaupanja pomakne v eno ali drugo stran, postanejo vzrok
heterogenosti v metaanalizi. Neznacilni celokupni rezultati lahko podlegajo napacnim
interpretacijam. Castells in sod. menijo, da izid vztrajanje v raziskavi oz. skupni osip
povzema tako ucinkovitost kot varnost zdravljenja in bi lahko nadomestil obstojece nacine
ugotavljanja ucinkovitosti in varnosti (77). Ob tem se poraja vpraSanje o pravilnosti
interpretacije neznacilnih rezultatov metaanaliz in uporabnost taksnih izsledkov v klini¢ni
praksi. Z metaanalizo dveh locenih izidov znotraj skupnega osipa, in sicer predcasni odstop
zaradi neuc¢inkovitosti in pred¢asni odstop zaradi nezelenih dogodkov, lahko dobimo manj

negotove in klini¢éno uporabnejSe izsledke o uéinkovitosti in prenosljivosti stimulantov.

Tako AMF kot MPH izkazujejo manjSe tveganje za odstop od raziskave zaradi

neucinkovitosti kot placebo. Veéje tveganje za predCasen odstop zaradi nezelenih
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dogodkov pri stimulantih pa kaze na slabSo prenosljivost od placeba, vendar je pojavnost
odstopa znotraj eksperimentalne skupine nizka: MAS 12 %, LDX 6-8 % in MPH 4-19 %.
Zadostno Stevilo raziskav (vsaj 10) je omogocilo izvedbo analize podskupin le pri MPH.
Razlika med podskupinami se je pokazala le v dveh primerih. Pri izidu pred¢asen odstop
zaradi nezelenih dogodkov smo ugotovili numeri¢no vecje relativno tveganje pri fiksnem
odmerjanju MPH, vendar je razlika neznacilna. Pri izidu pojavnost nezelenih dogodkov pa
je analiza podskupin pokazala znacilno vecje tveganje pri titraciji MPH. Ugotovljeni
razliki med na¢inoma odmerjanja Si nasprotujeta, vendar za klinicno prakso to nima
velikega pomena, ker smernice priporocajo titracijo vseh zdravil za zdravljenje ADHD do
optimalno uc¢inkovitega odmerka pri minimalnih nezelenih ucinkih (47). Nobena analiza
podskupin ni pokazala znacilnih razlik med tremi oblikami spros¢anja MPH. Tveganje za
pojav nezelenih dogodkov je vecje pri psihostimulantih kot pri placebu, vendar je tudi v
kontrolni skupini prisoten visok t. i. nocebo ucinek, in sicer 64 % v raziskavah MAS,
58-59 % v raziskavah LDX in 41-78 % v raziskavah MPH.

5.2 Uporabnost dokazov

Namen raziskav, ki smo jih vkljucili v metaanalizo, je bil v vecini identien ali vsaj zelo
podoben namenu sistemati¢nega pregleda, to je oceniti u¢inkovitost in varnost stimulantov
za zdravljenje ADHD pri odraslih. Kardiomiopatije, hipertenzija in druge sréno-Zilne
bolezni, odvisnost od substanc, psihiatri¢ne in nevrorazvojne motnje so bili izkljucitveni
kriteriji, ki omejujejo posploSitev uporabnosti izsledkov na druge klini¢ne populacije.
Izjema bi lahko bile motnje razpoloZenja, ki se pogosto pojavljajo so¢asno z ADHD. V
Stirih raziskavah namre¢ niso izkljucili oseb, ki so bile vsaj 3 mesece pred vkljucitvijo na
stabilnem zdravljenju depresije ali anksioznosti. Raziskave so bile v veliki veéini izvajane
na belopoltih udelezencih, zato je posploSitev na populacije drugih ras in kulturno-etni¢nih
skupnosti z drugacnim dojemanjem motnje negotova. Kratko trajajoCe raziskave ne
posredujejo informacije, ki je potrebna za zdravljenje kronicne motnje v kliniénem okolju.
Ucinkovitost in varnost stimulantov pri dolgotrajnem jemanju je bila ugotovljena v dveh
raziskavah, in sicer je raziskava Casas 2013 trajala 3 mesece, raziskava Rosler pa 6
mesecev. Zaradi bremena, ki ga nezdravljena motnja predstavlja bolnikom in druzbi, bi

lahko bil vprasljiv eti¢ni vidik dlje ¢asa trajajoc¢ih kontroliranih raziskav.
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5.3 Kakovost dokazov

Deset od 19 raziskav vsebuje elemente s potencialnim visokim tveganjem za pristranost
(slika 3), pri ¢emer jih je devet v dveh domenah (pristranost zaradi manjkajo¢ih podatkov
in pristranost poro¢anja), v katerih smo pristranost presojali na nivoju izidov u¢inkovitosti
(izboljSanje simptomov in splosni klini¢ni vtis), in ena v obeh domenah zaslepitve.
Manjkajoci podatki v Stirih raziskavah z visokim delezem (nad 30 %) pred¢asnega odstopa
predstavljajo visoko tveganje za podcenitev skupnega uc¢inka. Po mnenju Carpenterja in
Kenwooda je tveganje za pristranost zaradi manjkajocih podatkov tesno povezano z
izborom metode vnosa manjkajo¢ih meritev. Enostavne metode (LOCF, ACA) Ze pri
nizkem osipu (pod 20 %) vodijo do popacenih in pristranskih celokupnih ocen uc¢inka
(159). To so opisali tudi v raziskavah Spencer 2005, Adler 2008 in Goodman 2016, kjer so
po vnosu manjkajo¢ih podatkov z metodo LOCF ugotovili niZjo velikost u¢inka. V
raziskavah Spencer 2005 in Biederman 2012 analiza podatkov po protokolu predstavlja
visoko tveganje za precenitev skupnega ucinka. Izkljucitev oseb z znano neodzivnostjo oz.
odzivnostjo ali preobcutljivostjo na stimulante predstavlja tveganje za precenitev ali
podcenitev uéinkovitosti in varnosti. Ker pa je deleZz bolnikov, ki zdravila prejema zelo
nizek, je tveganje za pristranost rezultatov metaanalize v domeni drugih vzrokov pri teh
raziskavah neopredeljeno. V eni raziskavi z visokim tveganjem metoda in izvajanje
zaslepitve nista bila ustrezna. UspeSnost zaslepitve je zaradi poudarjenih ucinkov
stimulantov CZS na vedenjsko in razpoloZenjsko komponento funkcioniranja kljub
ustrezni metodi in izvajanju negotova. ManjSa razlika med eksperimentalno in kontrolno
intervencijo bi lahko bila pri neposredni primerjavi dveh stimulantov (ang. head to head).
Glede na visok placebo ali nocebo ucinek v nekaterih raziskavah pa bi bil dejanski vpliv
poudarjenih ucinkov stimulantov na uspesnost zaslepitve lahko tudi manjsi. Podatki o
lastniStvu nad rezultati in odobritvi objave s strani farmacevtske industrije, ki je finan¢no
podprla vse raziskave, nam niso bili na voljo. Pristranost objave bi lahko bila prisotna pri
obeh izidih u¢inkovitosti in pri izidu pojavnost nezelenih dogodkov. Pri izidih vztrajanje v
raziskavi in predCasen odstop zaradi neZelenih dogodkov pa vizualni pregled lijakastih
diagramov pristranosti objave ni pokazal. Skupni vpliv pristranosti na smer in velikost
ucinka je iz opisanih tveganj v posameznih raziskavah tezko doloc¢ljiv. Zaupanje v
kakovost dokazov lahko povecajo rezultati obcutljivostne analize, ki je pokazala, da sta
oceni u¢inkovitosti LDX in MPH neodvisni od spremenjenih pogojev, to je odporni na

prisotnost raziskav z visokim tveganjem za pristranost. Druga obcutljivostna analiza z
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menjavo modela RE z modelom FE pa je pokazala, da je vpliv nepojasnjene heterogenosti

raziskav na variabilnost u¢inka lahko nepomemben.

5.4 Potencialna pristranost pri izvedbi sistemati¢nega pregleda

Smernice za izvajanje sistemati¢nih pregledov z metaanalizami priporocajo, da s ciljem
zmanjSevanja napak in pristranosti vsaj dva avtorja neodvisno drug od drugega izvedeta
iskanje zapisov in presejanje, izpisovanje podatkov in presojo tveganja za pristranost.
Zaradi zahtev za izvajanje diplomske naloge je vse faze sistematicnega pregleda avtor
izvedel samostojno, mentor in somentor pa sta imela pregled nad delom. Z izkljucitvijo
navzkriznih in neposrednih (ang. head to head) raziskav smo izgubili del informacije o
uc¢inkovitosti in varnosti psihostimulantov, zato je mo¢ nasih ugotovitev manjsa. Pri tem pa
smo se izognili visoki heterogenosti, pristranosti in napakam v analizi, ki jih prinese
zdruzevanje raziskav s tako razlicnimi nacrti. Uporabljen iskalni profil bi lahko
predstavljal potencialno tveganje za pristranost selekcije raziskav. V bibliografski bazi
MEDLINE namre¢ nismo uspeli identificirati treh zapisov, ki smo jih nasli pri pregledu
seznamov literature v objavljenih metaanalizah. Noben od zapisov sicer ni izpolnjeval
vkljucitvenih kriterijev na stopnji presejanja povzetkov. Merilo za obcutljivost iskalne
strategije je tudi skupno Stevilo identificiranih primernih raziskav. Poleg vseh, ki so Ze bile
vrednotene v preteklih metaanalizah, smo nasli Se Stiri dodatne raziskave. V primeru
nejasnih in manjkajocih podatkov nismo kontaktirali avtorjev. Posledi¢no so naSe analize
lahko pomanjkljive in predstavljajo tveganje za pristranost rezultatov. V treh primerih
(Biederman 2006 in 2010, Retz 2012) smo v metaanalizo u¢inkovitosti MPH vkljucili
kon¢ne seStevke toCk vprasalnika, ker povpre¢nih razlik med zacetnim in kon¢nim
seStevkom (MD) nismo pridobili. Variabilnost konénih sestevkov tock med raziskavami
odraza razlike med udelezenci in razlike v natan¢nosti meritev, medtem ko standardizacija
predpostavlja, da variabilnost povpre¢nih razlik (MD) odraza samo razliko med
vprasalniki. Standardizacija kon¢nih seStevkov toCk zaradi napake v merski enoti (ang.
unit-of-analysis error) lahko privede do pristranskih rezultatov metaanalize. ZdruZenje
Cochrane odsvetuje standardizacijo konénih seStevkov tock in zdruzevanje taksnih
rezultatov s standardiziranimi vrednostmi MD (99). Ucinek na izboljSanje simptomov in
izboljSanje splosnega klini¢nega vtisa v raziskavah s standardiziranimi kon¢nimi sestevki
je bil numeri¢no visji od celokupnega. V obgcutljivostni analizi smo jih izKljucili skupaj z

ostalimi raziskavami z visokim tveganjem za pristranost. NajviSjo stopnjo osipa, Ki je Se
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zagotavljala nizko tveganje za pristranost zaradi manjkajocih podatkov, smo s konsenzom
dolo¢ili pri 20 %. Najvi§ja stopnja osipa, ki je Se zagotavljala statisticno moc, pa se je v
raziskavah, ki so jo navajale, gibala med 6 in 20 %. Potemtakem bi morali za vsako
raziskavo posebej opredeliti nivoje tveganja glede na skupni osip. Pri nekaterih raziskavah
bi zato lahko podcenili tveganje za pristranost zaradi manjkajoc¢ih podatkov. Podatek o
»najvisjem dovoljenem« osipu so porocale zgolj tri raziskave, Ki pa skupnega osipa niso
enako opredelile. Nasa odlocitev je zato temeljila na podatkih iz predhodne metaanalize
(71). Vizualna ocena simetrije lijakastega diagrama in prekrivanja intervalov zaupanja v
drevesnem diagramu ter obcutljivostna analiza so neformalne (nestatisticne) metode.
Rezultati tak$nih metod lahko podlegajo napacnim in pristranskim interpretacijam, zlasti

pri majhnem Stevilu analiziranih raziskav.

5.5 Primerjava s predhodno objavljenimi metaanalizami

V metaanalizo smo vkljucili §tiri raziskave, ki jih v predhodnih 11 Se niso ovrednotili
(preglednica I11). Vse predhodne metaanalize vsebujejo pomembno metodolosko razliko,
in sicer vkljucitev raziskav z navzkriznim naértom. TO je lahko povezano z vecjo
heterogenostjo, ve¢jim tveganjem za pristranost in napakami v statisti¢ni analizi. V vseh
predhodnih metaanalizah so ugotovili bolj$i ucinek psihostimulantov od placeba.
Neposredna primerjava z naSimi rezultati pa zaradi precejsSnjih razhajanj v metodologiji ni
smiselna. Castells in sod. v metaanalizi AMF niso ugotovili razlik v uc¢inkovitosti med d-
AMF, MAS in LDX. lIzpostavili so moznost neuspesne zaslepitve zaradi poudarjenih
uc¢inkov  AMF na vedenjsko in razpoloZenjsko komponento funkcioniranja (71). V
metaanalizi MPH so ugotovili niZji u¢inek pri osebah s komorbidno zlorabo substanc. 1z
ve¢ odvisnih meritev enakega izida so izracunali povprecno vrednost SMD in jo
dihotomizirali (OR). Tveganje za pristranost so ocenjevali z lestvico po Jadadu (76). V
drugi metaanalizi MPH so proucevali vzroke za predcasen odstop (nezeleni dogodki in
neucinkovitost intervencije). Izpostavili so problematiko razlicnih metod ocene uéinka. Za
enotno merilo ucinkovitosti intervencije so predlagali klinicno remisijo simptomov
(sestevek tock vprasalnika < 18) (77). Faraone in sod. v metaanalizi AMF niso uspeli
dokazati boljse ucinkovitosti LDX (na podlagi ene identificirane raziskave) od MAS in
MPH (72). V metaanalizi MPH so zdruzZili med seboj odvisne rezultate (vsi podtipi
ADHD) in ugotovili povezavo velikosti ucinka z odmerkom in ocenjevalcem (74). V

metaanalizi stimulantov niso porocali ocen ucinka posameznih ucinkovin, ampak so
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oblikovali dve podskupini oblik z dolgim in kratkim delovanjem. Zdruzevali so med seboj
odvisne ocene enakega izida (klini¢na ocena, samoocena, ocena glede na podtip) in
pretvarjali dihotomne spremenljivke OR v zvezno SMD (84). Maneeton in sod. so v
metaanalizi LDX zdruzili dve raziskavi z razliko med zacetnim in kon¢nim seStevkom tock
ter dve s koncnimi sestevki tock. Napake v merski enoti zaradi standardizacije kon¢nih
seStevkov niso omenjali (73). Koesters in sod. so proucevali omejtve metaaanlize.
Ugotovili so razli¢no oceno uc¢inka med navzkriznimi in vzporednimi raziskavami (SMD =
-0,44 in -0,36), visoko heterogenost skupnega uéinka (1 = 61 % ) in udinka v navzkriznih
raziskavah in 1> = 83 %). ZdruZevali so med seboj odvisne rezultate (75). Meszaros in sod.
so porocali le oceno ucinka vseh stimulantov skupaj. Sorodne skupine (npr. razli¢ni
odmerki iste u¢inkovine) so obravnavali kot neodvisne raziskave (83). Peterson in sod. so
v metaanalizo stimulantov vkljucili raziskave na bolnikih s komorbidno zlorabo substanc.
Stimulante so zdruzevali po nacinu spro$¢anja na dolgo in kratko delujoce. Boljsi ucinek
kot pri placebu so ugotovili pri kratko delujoc¢ih stimulantih, zlasti pri MPH, ki je izkazal
ucinkovitost tudi pri bolnikih s komorbidno zlorabo substanc (82). Epstein in sod. so oceno
ucinka (SMD) pri MPH-IR racunali s standardizacijo kon¢nih seStevkov tock in S
pretvorbo vrednosti OR v SMD. V metaanalizi izida izboljSanje simptomov ADHD so
ugotovili visok deleZ variabilnosti rezultatov zaradi heterogenih raziskav (1 = 77 %) (78).

5.6 Pomen rezultatov za prihodnje raziskovanje

Kljub relativno dobri kakovosti in uporabnosti dokazov je prisotnih nekaj pomanjkljivosti,
ki bi jih bilo mogoce odpraviti. Dosledno upostevanje standardov za kakovostno porocanje
rezultatov randomiziranih klini¢nih raziskav (CONSORT) bi omogocilo pridobitev
popolnejsih in zanesljivejSih rezultatov sistemati¢nih pregledov. PredCasnih odstopov iz
raziskave ni mogoce prepreciti, vendar bi z uporabo primernih statistiénih metod za vnos
manjkajoc¢ih meritev pomembno zmanjsali tveganje za pristranost zaradi pomanjkljivih
podatkov. Poenotenje kriterijev za opredelitev dogodka bi lahko zmanj3ala variabilnost RR
med raziskavami, na primer pri izidu izboljSanje splosnega klini¢nega vtisa. V skupini
bolnikov z razli¢no jakostjo simptomov v zaetku zdravljenja povprecna oz. celokupna
povpreéna ocena zmanjSanja seStevka tock vprasalnika ne zagotavlja zanesljive
informacije o kon¢énem uéinku zdravila pri vsakem posameznem bolniku. Ce bi za cilj
terapije postavili remisijo oz. tisti seStevek toCk vpraSalnika, ko bolnik ne ustreza vec

diagnosti¢nim kriterijem (npr. 18 ali manj), bi bili interpretacija in posploSitev izida

64



enostavnejSi. Ve¢ raziskav z MAS in LDX bi oceni u¢inkovitosti in varnosti povecalo moc.
Ceprav raziskovanje eksekutivne funkcije naraiéa s prepoznavanjem njene vloge pri
odraslem ¢loveku in njene povezave z ADHD, majhno Stevilo objavljenih raziskav Se ne
omogoca izvedbe metaanalize. Premalo je tudi raziskav z vkljucitvijo bolnikov s
komorbidnostjo in takSnih z neposredno (ang. head to head) primerjavo dveh ali ve¢
ucinkovin. Premostitev pomanjkanja neposrednih raziskav omogoca posredna primerjava
dveh ali ve¢ u€inkovin s pomocjo t. i. mrezne metaanalize (ang. network meta-analysis).
Medsebojna primerjava dveh amfetaminov (npr. MAS, LDX) iz dveh locenih klini¢nih
raziskav se izvede preko skupne vmesne kontrolne oz. primerjalne intervencije. Prednost
mrezne metaanalize je hkratna primerjava razlicnih parov uéinkovin. Ugotovitve

predstavljajo enako visoko stopnjo dokazov kot ugotovitve standardne metaanalize.
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6 SKLEP

Opisan sistematic¢ni pregled z metaanalizo predstavlja doprinos k dokazom o ucinkovitosti

in varnosti stimulantov za zdravljenje ADHD pri odraslih.

Amfetamini in metilfenidat so v primerjavi s placebom bolj u¢inkoviti pri izboljSanju

simptomov, splosnega klini¢nega vtisa in eksekutivne funkcije pri odraslih z ADHD.

V primerjavi s placebom je zdravljenje s psihostimulanti v preiskovanih odmerkih
povezano z vecjo verjetnostjo za predcasen odstop zaradi nezelenih dogodkov, vendar je
pojavnost odstopa zaradi neZelenih dogodkov nizka. NajpogostejSi nezeleni dogodki, Ki
zmanjSujejo prenosljivost, so: nespecnost, anksioznost, razdrazljivost, potrtost, tahikardija,
hipertenzija in glavobol. Povisanje krvnega pritiska, pulza in znizanje telesne mase je

majhno in v obmocju klini¢ne neznacilnosti.

Uvedba stimulantov v klini¢no prakso bi razsirila terapevtske moznosti za zdravljenje

ADHD pri odraslih, ki v velikem delezu ne prejemajo zdravil.
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Priloga A: Protokol Sistemati¢nega pregleda z metaanalizo

PROTOKOL SISTEMATICNEGA PREGLEDA
Z METAANALIZO

1 NASLOV

Sistemati¢ni pregled in metaanaliza u¢inkovitosti zdravil za zdravljenje motnje pozornosti
s hiperaktivnostjo pri odraslih

2 PODATKI
2.1 Auvtorji protokola

Petar Lukié, doc. dr. Igor Locatelli, mag. farm., asist. dr. Matej Stuhec, mag. farm., spec.

2.2 Kontaktna oseba
e-naslov: petar.lukic@gmail.com

2.3 Datum priprave protokola
10.10.2014 - 10.12.2014

2.4 Registracija in objava protokola
Protokola ne bomo registrirali, objavljen bo kot priloga k diplomski nalogi.

3 VSEBINA

3.1 Utemeljitev

Prevalenca motnje pozornosti s hiperaktivnostjo (ADHD) pri odraslih je do 5% in postaja
pomemben javnozdravstveni problem, pri cemer pogosto ostane neodkrita in nezdravljena.
Bolniki s prizadetim funkcioniranjem na izobraZevalnem, poklicnem in socialnem
podrocju zivljenja predstavljajo znatno izgubo delovnega potenciala in breme pla¢nikom
(zavarovalnice, delodajalci). Farmakoterapija je strategija prvega izbora, kljub temu v
Evropi zdravila prejema manj kot 10 % bolnikov. Odraslim z na novo odkrito motnjo se
predpisuje izkljuéno atomoksetin, medtem ko klini¢na stroka pri stimulantih centralnega
zivénega sistema (analogi amfetamina in metilfenidat) ostaja zadrzana, z izjemo nekaj
evropskih drzav (Svica, Nemdéija, Svedska). Vzrok za relativno nedostopnost
psihostimulantov je Se vedno moc¢an dvom o njihovi uc¢inkovitosti in varnosti pri odraslih
kljub narascajoci zbirki dokazov njim v prid. Marsikje ADHD pri odraslih tudi ne
prepoznajo in jo zamenjujejo z drugimi dusevnimi motnjami. S poveCevanjem koli¢ine
dokazov raste potreba po njihovem vrednotenju. Metaanalize u¢inkovitosti in varnosti
psihostimulantov pri odraslih z ADHD so Ze objavili Faraone, Castells, Maneeton,
Koesters in Epstein. V teh so poleg razlik v nafinu ocenjevanja tveganja za pristranost
prisotna Se druga metodoloska razhajanja (vkljucitveni kriteriji, izracun velikosti ucinka),



ki ob nekonsistentnih rezultatih z visoko stopnjo heterogenosti upravic¢ujejo potrebo po
ponovitvah z uporabo ustreznejsih metod in vkljucitvi novih rezultatov klini¢nih raziskav.

3.2 Namen

V diplomski nalogi bomo poiskali, sistemati¢no pregledali ter kvalitativno in kvantitativno
ovrednotili izsledke randomiziranih klini¢nih raziskav zdravil za zdravljenje motnje
pozornosti s hiperaktivnostjo pri odraslih.

Osredotocili se bomo predvsem na ucinkovitost in varnost psihostimulantov, analogov
amfetamina in metilfenidata, ki v Sloveniji za indikacijo na novo odkrite motnje pozornosti
s hiperaktivnostjo pri odraslih $e nimajo dovoljenja za promet.

3.3 Metode

3.3.1 Kiriteriji za vkljucitev raziskav v metaanalizo

Vkljucitvene oz. izkljucitvene kriterije bomo definirali s pomocjo strukturiranega principa
PICOS, ki zdruzuje 5 klju¢nih komponent pri oblikovanju raziskovalnega vprasanja:
populacija bolnikov oz. udelezenci, eksperimentalni in kontrolni medicinski poseg oz.
intervencije, izidi zdravljenja, nacrt klini¢ne raziskave (ang. Population or disease,
Interventions or exposure, Comparator, Outcomes, Study design).

3.3.1.1 Nacrt raziskave

Vkljucili bomo randomizirane, dvojno slepe, s placebom kontrolirane klini¢ne raziskave z
vzporednimi skupinami, ki so trajale vsaj dva tedna. Omejitev glede jezika, Casa in statusa
objave (neobjavljene raziskave) ne bomo postavili. Presodili smo, da je smiselna
izkljucitev raziskav z navzkriznim (ang. cross-over) nacrtom, v Katerih vsak udelezenec v
ve¢ ciklih periodicno prejema tako eksperimentalno kot kontrolno intervencijo. V
navzkrizni raziskavi ucinkovitosti MAS (Spencer 2001) so opazili prenos ucinka
intervencije predhodne periode v naslednjo oz. pojav navzkriznega prenosa (ang. carry
over effect) in ocenili, da bi bil vzporedni nalrt raziskave primernejsi. Vkljucitev
navzkriznih raziskav v metaanalizo je v takSnih primerih lahko povezano z vecjo
heterogenostjo, ve¢jim tveganjem za pristranost in napake pri statisti¢ni analizi. Smernice
priporocajo lo¢eno izvedbo metaanalize vzporednih in navzkriznih raziskav.

3.3.1.2 Udelezenci

Primerne bodo vse raziskave na osebah starejSih od 18 let z diagnozo ADHD, potrjeno v
otrostvu ali na novo v odrasli dobi. Motnja mora biti pred vkljucitvijo v klini¢no raziskavo
ponovno potrjena z validiranim diagnosticnim instrumentom: ADHD klini¢ni diagnosti¢ni
vprasalnik (ACDS), diagnosti¢ni vprasalnik o ADHD pri odraslih (DIVA), Connersov
diagnosti¢ni vpraSalnik za odrasle (CAADID), Brownov diagnosti¢ni vprasalnik za motnjo
pozornosti (BADD-DF). Pri 80 % bolnikov z ADHD so socasno prisotne $e druge dusevne
motnje. Blaga in s terapijo nadzorovana anksioznost, depresija ali opozicionalno
kljubovalno vedenje zato ne bodo vzrok za izkljuCitev. Ravno tako ne bomo izkljucili
kadilcev, ¢e kajenje pri osebah z ADHD ni obravnavano v smislu zdravljenja socasne
odvisnost od nikotina. Izkljucili bomo raziskave na osebah s tezjimi oblikami
komorbidnosti: odvisnost od prepovedanih substanc in alkohola, razvojne, klini¢no



nestabilne dusevne in nevroloske motnje ali poskodbe glave. Izkljucili bomo tudi osebe na
prestajanju zaporne kazni.

3.3.1.3 Intervencije

Iskali bomo raziskave s trajanjem vsaj 2 tedna, v katerih je ucinek eksperimentalne
intervencije primerjan s kontrolno intervencijo. Eksperimentalno intervencijo bodo
predstavljale ucinkovine, ki jih navajajo smernice za zdravljenje ADHD oz. v literaturi
obstajajo porocila o raziskovanju njihove potencialne uc¢inkovitosti. Te ucinkovine so:
dekstroamfetamin, lisdeksamfetamin, zmes soli amfetamina, atomoksetin, metilfenidat,
bupropion, desipramin, modafinil, gvanfacin, klonidin, venlafaksin, reboksetin, duloksetin
in galantamin. Kontrolna intervencija bo placebo. Izklju¢ili bomo raziskave, ki so
ugotavljale ucinkovitost eksperimentalnih substanc, ali ena od intervencij ni bil placebo
(npr. head to head primerjave), raziskave, ki so poleg farmakoloske intervencije vrednotile
tudi ucinek nefarmakoloSke intervencije (psihoterapevtske metode) in raziskave z
intervencijo, krajSo od dveh tednov. Izkljucili ne bomo raziskav, ki so primerjale
ucinkovitost ve¢ razli¢nih zdravil za zdravljenje ADHD proti placebu.

V skladu z namenom diplomske naloge bomo v metaanalizo vkjucili raziskave
psihostimulantov  (dekstroamfetamin, lisdeksamfetamin, zmes soli amfetamina,
metilfenidat) v farmacevtskih oblikah za peroralno aplikacijo brez omejitev pri nacinu
spros¢anja, odmernem rezimu ali odmerni metodi (titracija ali stopnjevanje do najvisjega
nacrtovanega odmerka). Identifikacija klini¢nih raziskav ucinkovitosti ostalih u¢inkovin bo
sluzila kot podatek o aktivnosti raziskovanja farmakoterapevtskih moznosti pri odraslih z
ADHD in kot izhodis¢e za bodo¢e metaanalize.

3.3.1.4 lzidi

3.3.1.4.1 Primarni

Primarni klini¢ni izid bo IzboljSanje simptomov ADHD, vrednoteno subjektivno z
validiranim vpraSalnikom za oceno trenutnih simptomov; npr. vprasalnik za klini¢no oceno
simptomov motnje pozornosti s hiperaktivnostjo (ADHD-RS), vpraSalnik za klini¢no
oceno simptomov ADHD pri odraslih (AISRS), Wender-Reimherrjev vpraSalnik za
kliniéno oceno zmanjSane pozornosti pri odraslih (WRAADDS), Wender-Utah vpraSalnik
za samooceno simptomov ADHD (WURS), Connersov vpraSalnik za samooceno
simptomov ADHD pri odraslih (CAARS), Barkleyev vprasalnik za samooceno trenutnih
simptomov (BCSS). Ce so v raziskavi izbolj$anje simptomov ADHD vrednotili z ved
vprasalniki (vpraSalniki za klinicno oceno simptomov, za samooceno simptomov,
vprasalniki za oceno simptomov s strani drugih opazovalcev), bomo v metaanalizo
vkljuéili rezultate vprasalnika za kliniéno oceno simptomov ADHD. Ce v raziskavi
kliniéne ocene simptomov niso izvajali, bomo v metaanalizo vkljucili rezultate
vpraSalnika, za samooceno izboljSanja simptomov. Pomanjkljivost poro¢anja opazovalcev
in samoporocanja o preteklih in trenutnih simptomih je dovzetnost za konzervativno
(nizjo) oceno intenzivnosti motnje od resni¢ne oz. strokovnjakove ocene. Smernice
Evropske agencije za zdravila (EMA) priporocajo klini¢no oceno simptomov kot primarni
izid, oceno opazovalcev in samooceno pa kot sekundarna izida. Samo primarne raziskave z
izidom, kot smo ga definirali, bomo po presoji ustreznosti vkljucili v metaanalizo.



3.3.1.4.2 Sekundarni
Odsotnost kateregakoli od naslednjih izidov ne bo razlog za izkljucitev primarne raziskave.

a. Vrednotenje ucinka psihostimulantov na funkcijsko komponento ADHD bomo dolo¢ili
kot sekundarni izid. Najpogosteje uporabljen instrument za oceno splosSnega
funkcioniranja v klini¢nih raziskavah je sedemstopenjska lestvica izboljSanja sploSnega
klini¢cnega vtisa (CGI-1, ang. clinical global impression, improvement); zajame
spremembo intenzivnosti simptomov in prizadetosti funkcioniranja pri izobrazevalnih,
poklicnih in socialnih aktivnostih. Instrument priporoc¢ajo tudi Smernice EMA, ki
oceno splosnega funkcioniranja sicer uvrs¢ajo med primarne izide. V tem pogledu
smernicam ne bomo sledili, ker bi potemtakem morali izkljuciti raziskave, ki
funkcioniranja niso vrednotile na tak nacin, ustrezale pa so definiciji kriterija za
primarni klini¢ni izid. S tem bomo tudi zmanjsali tveganje za pristranost pri selekciji
raziskav.

b. Komponenta vrednotenja uéinkovitosti bo tudi ocena primanjkljaja izvrsitvene funkcije
(EF, ang. executive function), izmerjenega z validiranim vpraSalnikom; npr. Brownov
vprasalnik za samooceno motnje pozornosti in izvrsitvenih funkcij (BADDS),
vprasalnik za samooceno vedenjske in kognitivne komponente izvrsitvenih funkcij pri
odraslih (BRIEF-A), Barkleyev vpraSalnik za oceno primanjkljaja izvrsitvene funkcije
pri odraslih (BDEFS). Primanjkljaj (EF) pogosto spremlja simptome ADHD.
Ocenjevanje z vprasalniki izkazuje mocnejSo korelacijo z jakostjo simptomov kot
nevropsiholosko testiranje. Pomanjkljivost nevropsiholoskih testov je negotova
diagnosti¢na obcutljivost in heterogen nevropsiholoski profil bolnikov z ADHD, kar
otezuje validacijo nabora najprimernejSih med velikim Stevilom (ve¢ kot 70)
kognitivnih testov. VpraSalniki za oceno primanjkljaja EF sicer niso primerni za
diagnosticiranje ADHD, so pa ustrezni za spremljanje EF med zdravljenjem in
primerjavo z izboljSanjem simptomov. Izkazali so tudi dobro napovedno moc¢ pri oceni
sploSnega funkcioniranja in z ADHD povezane kakovosti zivljenja. V nobeni
primerljivi metaanalizi niso vrednotili primanjkljaja EF.

c. lzid vztrajanje v raziskavi (ang. retention) bo predstavljal delez oseb, ki so v raziskavi
sodelovale do zakljucka. Vzroki za odstop ali izkljuCitev udeleZenca iz raziskave so
razlicni: nezeleni dogodki, neucinkovitost intervencije, zavrnitev prostovoljne
privolitve, vecje krsitve protokola, nepojasnjen izpad iz sistema spremljanja (ang. lost
to follow-up) ipd. Delez oseb, ki v raziskavi sodeluje oz. vztraja do zakljucka (ali
obratno delez, ki predCasno odstopi) odraza sprejemljivost (ang. acceptability)
intervencije. TakSno interpretacijo vztrajanja podaja tudi Maneeton v svojih
metaanalizah.

d. lzid predcasen odstop zaradi neucinkovitosti bo opredeljen kot delez oseb, ki so za
vzrok predCasnega odstopa navedle neucinkovitost intervencije. Predstavljal bo
dopolnitev vrednotenja ucinkovitosti psihostimulantov. Enak izid je v sistemati¢ni
pregled vkljucil tudi ze Castells.



e. PredCasen odstop zaradi nezelenih dogodkov je izid znotraj vztrajanja v raziskavi in
odraza prenaSanje (ang. tolerability) intervencije (enako interpretira Maneeton).
Predstavljal bo enega od nac¢inov vrednotenja varnosti psihostimulantov.

f. 1zid pojavnost neZelenih dogodkov bo opredeljen kot delez oseb, ki so v ¢asu
prejemanja intervencije doZivele najmanj en neZelen dogodek, in ga uporabili za
vrednotenje varnosti psihostimulantov.

S kvalitativnim vrednotenjem varnosti bomo izpostavili pogoste nezelene dogodke v obeh
intervencijskih skupinah, nezelene dogodke, ki so bili vzrok predCasnega odstopa od
udelezbe v raziskavi, hude in resne nezelene dogodke, u¢inke na sréno-zilni sistem (krvni
pritisk, sréni ritem) in sistem z notranjim izlocanjem (telesna masa, spolna disfunkcija).

3.3.2 ldentifikacija raziskav

Zapise (ang. records) o klini¢nih raziskavah bomo iskali v prosto dostopnih elektronskih
(spletnih) bibliografskih bazah podatkov, MEDLINE z iskalnikom PubMed, CENTRAL
(Cochrane Central Register of Controlled Trials), ClinicalTrials.gov in EU Clinical Trials
Register. Naroc¢niSke in placljive bibliografske baze EMBASE, ki pretezno zajema zapise
iz Evrope in Azije, zaradi nedostopnosti ne bomo uporabili. MEDLINE je najobseznejsa
bibliografska baza podatkov in pretezno zajema zapise iz Severne Amerike. Odvisno od
podrocja raziskovanja je med bazama MEDLINE in EMBASE 10-87 % ujemanje zapisov.
Register klini¢nih raziskav CENTRAL zbira zapise obeh omenjenih baz in drugih
neindeksiranih objav, potencialno relevantnih za sistematicne preglede Zdruzenja
Cochrane.

Nasledn;ji iskalni pojmi, povezani z logi¢nimi (Boolean) operatorji bodo strategija iskanja
zapisov v vseh uporabljenih podatkovnih bazah: (attention deficit disorder with
hyperactivity OR ADHD) AND adult AND (methylphenidate OR dextroamphetamine OR
amphetamine salts OR lisdexamfetamine OR atomoxetine OR bupropion OR desipramine
OR modafinil OR guanfacine OR clonidine OR venlafaxine OR reboxetine OR duloxetine
OR galanthamine) AND (double blind) AND (Randomised Controlled Trial).

Za izboljsanje obcutljivosti in preciznosti bomo osnovni iskalni profil prilagodili zahtevam
in moznostim iskalnika (napredno iskanje, ve¢ polj za vnos, razli¢ne lokacije pojmov,
dodatne moznosti). Omejitev glede jezika, ¢asa in statusa objave (neobjavljene raziskave)
ne bomo postavili. V ¢asu izvedbe sistematicnega pregleda bomo iskanje v posamezni
podatkovni bazi ponavljali. Zapise v neelektronskih virih bomo iskali s pregledom
seznamov citatov v ¢lankih primernih klini¢nih raziskav in sistemati¢nih pregledov.

3.3.3 Zbiranje rezultatov in analiza

3.3.3.1 Selekcija raziskav

Avtor diplomske naloge (PL) bo iz elektronskih in neelektronskih virov zbral zapise o
kliniénih raziskavah (identifikacija) in upoStevajo¢ predhodno definirane vkljucitvene
kriterije, izvedel selekcijo primernih raziskav. Mentor (IL) in somentor (MS) bosta imela
pregled nad celotnim postopkom selekcije, ki ne bo slep ne proti avtorju raziskave ne proti
znanstveni publikaciji. Dvome in nesoglasja bomo razreSevali z medsebojnim



posvetovanjem. Zapise bomo v presejanju (ang. screening) najprej izlocali na podlagi
podatkov v naslovu, v drugem koraku bomo pregledali povzetke. Razloge za izkljucitev
zapisov bomo zdruzili v ve¢ kategorij glede na kriterije PICOS. Prvi podatek v zapisu, ki
bo v nasprotju z vkljuditvenimi kriteriji, bo dolo¢il razvrstitev v kategorijo. Ce bodo
podatki v naslovu pomanjkljivi, bomo presejanje nadaljevali s pregledom povzetka oz.
celotnega Clanka. Potencialno primerne raziskave bodo napredovale v naslednjo fazo
selekcije, kjer bomo v nadaljnji presoji ustreznosti (ang. eligibility), pridobili in pregledali
celotne cClanke. Socasno s pregledom c¢lankov bomo izpisovali znacilnosti klini¢nih
raziskav in izide z rezultati. Primerne raziskave bomo vkljucili v metaanalizo (ang.
inclusion). Metaanaliza zdruzuje rezultate neodvisnih raziskav, zato je njena interesna
enota (ang. unit of interest) raziskava in ne porocilo oz. ¢lanek. Objave posamezne
raziskave v veC razli¢nih porocilih oz. ¢lankih so potemtakem duplikati, ki jith bomo
navezali na eno raziskavo. Da bi v nadaljevanju preprecili vkljucitev duplikatov in
podvajanje rezultatov, bomo potencialno relevantne raziskave med seboj primerjali v
metodah, udelezencih, intervencijah in izidih. Postopek selekcije bomo predstavili grafi¢no
s procesnim diagramom iskanja in izbiranja raziskav.

3.3.3.2 lzpisovanje lastnosti raziskav in priprava izidov za analizo

Izpis znacilnosti klini¢nih raziskav in izidov z rezultati ter pripravo podatkov za analizo
(ang. data collection and extraction) bo na neelektronski nacin (na papir) izvedel avtor
diplomske naloge (PL) upoStevajo¢ predhodno opredeljene kvalitativne in kvantitativne
spremenljivke. Mentor (IL) in somentor (MS) bosta imela pregled nad celotnim postopkom
izpisovanja in priprave podatkov za analizo, dvome in nesoglasja bomo razreSevali z
medsebojnim posvetovanjem. Citate ¢lankov bomo uvozili ali ro¢no vnesli v program
Review Manager v5.3 (RevMan), ki vsaki raziskavi dodeli identifikacijsko oznako (ang.
ID). Ta sestoji iz priimka prvega avtorja in leta objave ¢lanka. Seznam spremenljivk bomo
uredili v skupine in ga pripravili za vnos v preglednice programa RevMan:

A. Lastnosti vkljucenih raziskav

I. Metode:
nacrt raziskave (randomizacija, dvojno slep nacin, placebo kontrola, vzporednost),
Stevilo in lokacija raziskovalnih centrov, statisti¢na analiza (opredelitev in velikost
populacij udelezencev, vklju¢enih v analize uinkovitosti in varnosti, obravnava
manjkajocih meritev in statisticne metode za medsebojno primerjavo intervencijskih
skupin).

Il. Udelezenci:
Stevilo randomiziranih udeleZencev, vkljuéitveni kriteriji (starost, diagnosti¢ni
kriteriji, vprasalnik za oceno simptomov z minimalnim seStevkom za vkljucitev v
raziskavo, izjeme pri vkljucitvi), izkljuc€itveni kriteriji (komorbidne duSevne motnje,
druge bolezni in zdravila s potencialnim Skodljivim in zavajajoim vplivom na
raziskavo, neprenaSanje in neucinkovitost intervencije v preteklosti), povpre¢na
starost in razpon starosti v letih, spol, Stevilo in delez (%) moskih, rasna sestava v
delezih (%), starost pri prvi postavitvi diagnoze, delez (%) posameznih podtipov
ADHD in povprecni sestevek tock vprasalnika randomiziranih udeleZencev.

Vi



I11. Intervencije:
intervencijske skupine (Stevilo randomiziranih udelezencev v skupinah, ki so
prejemali odmerke zdravila ali placebo, dnevni odmerek in metoda odmerjanja,
povpreéni odmerek s standardno deviacijo) in trajanje intervencije
IV.lzidi:
vsi opisani primarni izidi in uporabljeni instrumenti, vsi opisani sekundarni izidi in
uporabljeni instrumenti in vsi vidiki vrednotenja varnosti (npr. nezeleni dogodki,
vitalni znaki, telesna masa).
V. Financiranje in povezave avtorjev z institucijami.
VI.Zabelezke:
objava raziskave v ve¢ razli¢nih porocilih oz. ¢lankih, opazene posebnosti v izvedbi
raziskave, rezultatih in navedbah v diskusiji.
B. Tveganje za pristranost
Potencialni vpliv naérta in izvedbe raziskave na pristranost rezultatov bomo
obravnavali pri to¢ki Ocena tveganja za pristranost.
C. Rezultati raziskav
Izpisovali bomo samo tiste podatke, ki jih bomo potrebovali pri izvedbi metaanalize.
Pri zveznih izidih (IzboljSanje simptomov ADHD, Ocena izvrSitvene (eksekutivne)
funkcije) bomo za vsako intervencijsko skupino izpisali povprecno razliko (ang. mean
change score) med kon¢nim (ang. end-point) in zacetnim (ang. baseline) seStevkom
to¢k vprasalnika s pripadajo¢o standardno deviacijo (SD) in Stevilom udeleZzencev (N)
z izmerjenim rezultatom. Razlika med koncnim in zacetnim seStevkom tock v
primerjavi s kon¢nim seStevkom odpravi variabilnost med udelezenci v zacetku
raziskave, meritve imajo manj popaceno porazdelitev in nizjo SD. V primerih, kjer SD
razlike med zacetnim in kon¢nim sestevkom tock v skupini ne bo navedena, bomo le-
to izracunali kot zmnozek standardne napake skupine (SE), ¢e bo ta podana, in
kvadratnim korenom velikosti analiziranega vzorca (N) (enacba 1).

SD = SE x VN
Enacba 1
Druga moznost bo izra¢un SD s pomocjo razlike med zgornjo in spodnjo mejo

intervala zaupanja v skupini (enacba 2). Vrednost z oz. t predstavljata standardiziran
odklon pri normalni porazdelitvi oz. porazdelitvi t, odvisno od velikosti analiziranega
vzorca (N).

B VN x (zgornja meja — spodnja meja)

SD
2xz(t)

Enacba 2

V primerih, ko bodo namesto SD razlike med zacetnim in kon¢nim seStevkom tock v
skupini navedeni statisti¢ni parametri razlike povpre¢ij med eksperimentalno (E) in
kontrolno skupino (C): P-vrednost (Statisticna verjetnost za napako I. vrste, ki jo
naredimo, ¢e zavrnemo nic¢elno hipotezo, ko je ta pravilna oz. verjetnost, da bo pri
pravilni nicelni hipotezi razlika med dvema povpre¢jema enaka ali ve¢ja od opaZzene
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zgolj nakljuc¢na), t-vrednost (standardiziran odklon pri porazdelitvi t in testu t), interval
zaupanja (IZ, ang. CI, interval, v katerem je z dano verjetnostjo vsebovano povprecje)
ali standardna napaka (SE, standardna deviacija ocene povprecja populacije), bomo
uporabili algoritem ZdruZenja Cochrane za izra¢un standardne deviacije (SD) razlike
med konénim in zadetnim setevkom tock v intervencjskih skupinah. Ce je podana
to¢na P-vrednost razlike med skupinama, se iz tabele distribucije t ob upoStevanju
ustreznih stopinj prostosti od¢ita vrednost t in se jo v naslednjem koraku uporabi za
izraun SE (enacba 3). Razliko povprecij eksperimentalne in kontrolne skupine
predstavlja MD (ang. mean difference).

Enacba 3

Izra¢un SE s pomocjo zgornje in spodnje meje 1Z prikazuje enacba 4. Vrednost z 0z. t
predstavljata standardiziran odklon pri normalni porazdelitvi oz. porazdelitvi t,
odvisno od skupnega Stevila udelezencev v raziskavi.

_ (zgornja meja — spodnja meja)
B 2 x7z(t)

SE

Enacba 4

Vrednost SE se v nadaljnjem koraku uporabi za izracun skupne oz. povprecne
standardne deviacije obeh eksperimentalnih skupin (enacba 5). Ng in N¢ predstavljata
Stevilo udelezencev v eksperimentalni in kontrolni skupini.

Enacba 5

Ce SD razlike med kon¢nim in zaéetnim sestevkom tock znotraj intervencijskih skupin
ne bomo mogli pridobiti, bomo kot rezultate upoStevali koncne seStevke tock s
pripadajo¢imi SD. lIzide, pri katerih ne bo mogoce pridobiti nobene SD, bomo
izklju€ili iz metaanalize.

Pri dihotomnih izidih (Izboljsanje splosnega klini¢nega vtisa, Vztrajanje v raziskavi,
Pred¢asen odstop zaradi neucinkovitosti, Pred¢asen odstop zaradi nezelenih dogodkov,
Pojavnost nezelenih dogodkov) bomo za vsako intervencijsko skupino belezili Stevilo
udelezencev z dogodkom, Stevilo udeleZzencev brez dogodka in velikost vzorca,
vkljucenega v analizo. Izide, izrazene v odstotkih, bomo pretvorili v celoStevil¢ne
vrednosti ob upostevanju velikosti vzorca, vkljuenega v analizo. Rezultatov, ki bodo
prikazani zgolj kot ocena ucinka (razmerje obetov, relativno tveganje) ali P-vrednost,
brez Stevila dogodkov in udelezencev, ne bomo vkljucili v metaanalizo.

Pri opisnem vrednotenju varnosti bomo za eksperimentalno in kontrolno skupino
izpisovali: pojavnost nezelenih dogodkov v Casu trajanja raziskave (ang. Treatment-
emergent adverse events) oz. deleze udelezencev, ki so porocali vsaj en nezelen
dogodek; vse neZzelene dogodke s pojavnostjo nad 5 %; pojavnost in vrsto nezelenih
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dogodkov, ki so bili vzrok za pred¢asni odstop iz raziskave; ucinke na sréno-Zilni

sistem (spremembe krvnega pritiska, pulza in srénega ritma), telesno maso in klini¢no-

biokemicne parametre; hude, resne nezelene dogodke in posebnosti z vidika varnosti.
D. Razlogi za izkljucitev raziskav po pregledu celotnih ¢lankov
Pri izpisovanju podatkov bomo obravnavali in upostevali vsa porocila oz. ¢lanke, navezane
na posamezno raziskavo, ter vrednosti spremenljivk vnaSali na skupni seznam lastnosti in
rezultatov. V primeru nasprotujocih si podatkov med porocili bomo pri lastnostih raziskav
izpisali in navedli vse razliice, pri rezultatih pa bomo v analizo vkljucili popolne in
logi¢no skladne (konsistentne) vrednosti spremenljivk. Preglednico s povzetkom lastnosti
vkljuenih raziskav bomo predstavili v poglavju Rezultati, preglednico s popolnim
seznamom izpisanih lastnosti vkljucenih raziskav in rezultatov, oblikovano s programom
RevMan, pa bomo predstavili v poglavju Priloge. Lo¢eno bomo v poglavju Priloge
predstavili tudi preglednico nezelenih dogodkov, ki so se pojavili v ¢asu prejemanja
intervencije.

3.3.3.3 Ocena tveganja za pristranost

Nacrt, izvedba, analiza in porocanje klini¢nih raziskav lahko ucinek intervencije podcenijo
ali precenijo. Kljub visoki metodoloSki in izvedbeni kakovosti so raziskave namrec
dovzetne za pristranost, ki je vir sistemati¢ne napake in vpliva tako na velikost kot smer
rezultatov. Sistemati¢ni pregled ne more popraviti oz. izboljsati rezultatov vkljucenih
raziskav, zato se njihova veljavnost odraza tudi v notranji veljavnosti (ang. internal
validity) rezultatov metaanalize. Notranja veljavnost ucinka intervencije je mera za
odsotnost pristranosti in se razlikuje od zunanje veljavnosti (ang. external validity), ki je
mera za uporabnost intervencije, in preciznosti, ki je mera za ponovljivost rezultatov. Pri
oceni tveganja za pristranost (ang. risk of bias assessment) rezultatov raziskave nas
zanima, kaj in kako je bilo v raziskavi storjeno. Kakovost poro¢anja nima neposrednega
vpliva na pristranost, ¢eprav se vrednotenje tveganja opira na opis detajlov izvedbe. Eti¢na
odobritev, izra¢un velikosti vzorca in Se nekateri metodoloski pristopi tudi nimajo vpliva
na tveganje za pristranost raziskave. ZdruZenje Cochrane pri oceni tveganja za pristranost
odsvetuje uporabo ocenjevalnih lestvic in seznamov z vprasanji. Ti nacini prepletajo
kakovost porocanja in izvedbe, so problemati¢ni z vidika utemeljitve utezevanja razli¢nih
elementov, tudi povezava med razlicnimi lestvicami in ucinkom intervencije je
nekonsistentna in nepredvidljiva. Pri Zdruzenju Cochrane razvito orodje (ang. Risk of bias
tool) predstavlja celovit pristop k presoji tveganja za pristranost. VVrednoti posamezne
metodoloSke prvine (domene) raziskave, ki predstavljajo potencialni vir pristranosti. Izbor
domen je bil dosezen s konsenzom in utemeljen na trdnih empiri¢nih dokazih in teoreti¢nih
nacelih. Oceno tveganja za pristranost bomo izvedli z orodjem v programu RevMan, ki
obravnava sedem podroc¢ij (domen) znotraj petih kategorij pristranosti, in ga sestavljata dva
dela. V prvem delu je treba za vsako podro¢je podati podroben opis izvedbe, po moznosti z
dobesednim navedkom, kot so ga avtorji porocali v objavi raziskave. Na podlagi opisa se v
drugem delu za vsako podro¢je presodi, kakSno tveganje za pristranost rezultatov
predstavlja uporabljena metoda. Pri nizkem tveganju je malo verjetno, da bi opisana
metoda pomembno vplivala na rezultate. Pri neopredeljenem o0z. neznanem tveganju je



vpliv opisane metode na pristranost rezultatov negotov ali pa le-ta ni bila poro¢ana oz.
dovolj podrobno opisana, da bi omogocila zanesljivo presojo. Pri visokem tveganju
opisana metoda pomembno zmanjSa zaupanje v rezultate in zakljuCke raziskave.
Nedvoumna (eksplicitna) ocena tveganja za pristranost je, Ceprav le subjektivna, podprta z
opisom izvedbe raziskave, s c¢imer orodje Zdruzenja Cochrane omogoca boljso
transparentnost odlocitve in bralcu ponuja moznost presoje.

Avtor diplomske naloge (PL) bo iz porocil oz. ¢lankov zbral opise nacrtov in izvedb
vkljucenih raziskav. Podatke bo vnesel v pripravljeno preglednico programa RevMan in
upostevajo¢ navodila za presojo Zdruzenja Cochrane, ocenil tveganje za pristranost.
Mentor (IL) bo imel pregled nad celotnim postopkom presoje, ki ne bo slep ne proti avtorju
raziskave ne proti znanstveni publikaciji. Dvome in nesoglasja bosta razreSevala z
medsebojnim posvetovanjem. Podatke, ki jih bomo izpisovali v pripravljeno preglednico
programa RevMan, bodo predstavljali odgovore na predhodno postavljena specificna
vprasanja pri posamezni domeni:

A. Nakljuéni niz razporeditve (ang. random sequence generation) zmanjsa tveganje za
pristranost izbire (ang. selection bias). Kako so izdelali zaporedje oz. vzorec, po
katerem so razporejali udelezence? Ali je metoda omogocila oblikovanje primerljivih
(nakljucnih) intervencijskih skupin? Ali je opis metode dovolj podroben za zanesljivo
presojo tveganja za pristranost? Neprimeren nacin nakljuéne razporeditve je
potencialni vir sistemati¢nih razlik med skupinami udeleZencev na zacetku raziskave.
Kriterij za nizko tveganje bo vkljucitev elementa nakljucja v pripravo zaporedja, npr.
avtomatizirana racunalnisko podprta tvorba naklju¢nih Stevil, seznam nakljuc¢nih Stevil,
mesanje ovojnic, metanje kovanca ali kocke. Oceno visokega tveganja bomo dolocili v
primeru tvorbe zaporedja na podlagi osebne presoje ali postavljenih pravil (datumi,
Stevila v registrih).

B. Prikritje razporeditve (ang. allocation concealment) zmanjSa tveganje za pristranost
izbire (ang. selection bias). Kako so izvedli naklju¢no razporeditev udeleZzencev v
eksperimentalno in kontrolno skupino? Ali je metoda preprecila razkritje niza
razporeditve pred in med vkljucevanjem udelezencev v raziskavo? Ali je opis metode
dovolj podroben za zanesljivo presojo tveganja za pristranost? Neprimeren nacin
prikritja niza razporeditve je potencialni vir sistemati¢nih razlik med skupinami
udelezencev na zacletku raziskave. Minimalni kriteriji primernega prikritja bodo:
prostorsko locena (npr. lekarna) centralno vodena razporeditev z interaktivnim
sistemom komunikacije (telefon, svetovni splet), ostevilcene in zapecatene ovojnice, ki
ne prepuscajo svetlobe, osStevilcena in identicna (oblika, barva, masa) ovojnina z
eksperimentalno ali kontrolno snovjo. Razporeditev z visokim tveganjem bo uporaba
odprtih (dostopnih) nakljuénih nizov razporeditve, obicajne pisemske kuverte,
oStevilCenje s Stevilkami v registrih ali datumih.

C. Zaslepitev udeleZzencev in osebja (ang. blinding of participants and personnel)
zmanjSa tveganje za pristranost izvedbe (ang. performance bias). Ali in kako so
udelezence in zdravstveno osebje obvarovali pred spoznanjem, katero intervencijo so
udelezenci prejemali? Ali so na zaslepitev vplivali kateri drugi dejavniki? Neustrezno



varovanje (maskiranje) prikrite razporeditve ves ¢as prejemanja zdravila ali placeba je
potencialni vir sistemati¢nih razlik v nacinu oskrbe udelezencev ali izpostavljenosti
zavajajo¢im dejavnikom (postranske intervencije).

. Zaslepitev vrednotenja izidov (ang. blinding of outcome assessment) zmanjsa
tveganje za pristranost zaznave ucinka (ang. detection bias). Ali in kako so osebe, ki
so vrednotile izide (raziskovalci, statistiki), obvarovali pred spoznanjem, katero
intervencijo so udelezenci prejemali? Ali so na zaslepitev vplivali kateri drugi
dejavniki? Neustrezna zaslepitev (maskiranje) oseb, ki vrednotijo izide, je potencialni
vir sistemati¢nih razlik v klini¢ni obravnavi udelezencev in merjenju ucinka zdravila
ter placeba.

Pomanjkljivi podatki o izidih (ang. incomplete outcome data) so povezani S
tveganjem za pristranost zaradi osipa (ang. attrition bias). Kako je bila definirana
populacija udelezencev, vkljuenih v analizo? Koliko udelezencev je predcasno
odstopilo od raziskave in koliko je bilo izklju€enih iz analize? Ali so navedeni razlogi
za odstop? Ali je osip enakomerno porazdeljen po skupinah? Ali in kako so avtorji
raziskave obravnavali manjkajoce podatke? Obseg, vrsta, porazdelitev in nacin
obravnavanja manjkajo¢ih podatkov so potencialni vir sistematicnih razlik v
primerljivosti udelezencev z manjkajocimi izidi in udeleZencev s popolnimi izidi. Osip
udeleZencev iz raziskave povzro¢i dve vrsti manjkajocih podatkov: izkljucitev iz
analize (ang. exclusion), ¢eprav so izidi morda razpolozljivi in primeri, ko so izidi
zaradi odstopa (ang. drop-out) nepopolni in niso razpoloZljivi (ang. attrition). Skupni
osip do 20 % ob zakljucku raziskave bomo ocenili z nizkim tveganjem (Castells). Pri
osipu med 20 in 30 % vnos manjkajocih podatkov s tehniko meSanih ucinkov pri
ponavljajo¢ih meritvah (ang. mixed-effect model for repeated measures, MMRM) Se
zagotavlja nizko tveganje. Pri vnosu z metodo prenosa zadnje meritve k vsaki
naslednji do zakljucka (ang. last observation carried forward, LOCF) ali z uporabo
zadnje meritve, ki je bila na voljo (ang. available case analysis, ACA), bo ocena
tveganja neopredeljena (Siddiqui, www.missingdata.org.uk), ravno tako pri
neenakomerni porazdelitvi osipa med skupinama, nizki oceni u¢inka in nepojasnjenih
izklju¢itvah iz analize. Ce bo analiza uéinkovitosti in varnosti izvedena samo z
udeleZenci, ki so vztrajali do zakljucka raziskave (ang. per-protocol), ali pri skupnem
osipu nad 30 %, bodo manjkajo¢i podatki predstavljali visoko tveganje za pristranost
ocene velikosti uc¢inka.

Selektivno porocanje (ang. selective reporting) poveca tveganje za pristranost
porocanja (ang. reporting bias). Ali so avtorji porocali vse, za sistemati¢ni pregled
bistvene izide, ki so jih predhodno opredelili v metodah objavljenega ¢lanka? Ali so
avtorji porocali izide, ki jih predhodno niso opredelili? Ali so bistveni izidi poro€ani v
popolnosti in na nacin, ki omogoca sintezo podatkov? Ali razpolozljive informacije
dovoljujejo zanesljivo presojo tveganja za pristranost? Neobjava vseh v nalrtu
predvidenih izidov ne glede na ugoden ali statisticno znacilen rezultat je potencialni vir
sistemati¢nih razlik med objavljenimi in neobjavljenimi izsledki. Glede na izkusnje
avtorjev Ze objavljenih sistamati¢nih pregledov z metaanalizami predvidevamo, da
nam originalini protokoli raziskav ne bodo na voljo. Kriterij za nizko tveganje bomo
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zato opredelili kot skladnost vseh bistvenih izidov vrednotenja uéinkovitosti, opisanih
v metodah, z ustrezajoCimi rezultati v objavljenem ¢lanku. Neujemanje podatkov o
bistvenih izidih med ¢lankom in drugimi objavami bomo ocenili z neopredeljenim
tveganjem. Visoko tveganje bo v primerih neskladja metod z rezultati v ¢lanku in v
primerih, ko iz ¢lanka oz. porocila ne bo mogoce pridobiti popolnih podatkov.
G. Drugi viri pristranosti (ang. other sources of bias)
Ali razpolozljive informacije omogocajo zanesljivo presojo, da v raziskavi ni drugih
pomembnih virov pristranosti? Zgornje domene ne zajamejo vseh posebnosti nacrta in
izvedbe klini¢nih raziskav, ki predstavljajo potencialni vir za pristranost rezultatov. V
sistematicnem pregledu bomo osredotoceni na neuravnotezenost skupin v
demografskih in pomembnih klini¢nih znacilnostih (jakost simptomov ADHD),
selektivno vkljucitev oseb glede na ucinkovitost in prenosljivost eksperimentalne
intervencije v preteklosti in pred¢asno zakljucene raziskave. V teh primerih so rezultati
raziskav lahko pristranski, vendar sta smer in velikost (pomembnost) vpliva tezko
opredeljivi. Pokroviteljstvo s strani farmacevtske industrije ne bo kriterij za visoko
tveganje.
Oceno tveganja za pristranost izbire (A, B), pristranost izvedbe (C), pristranost zaznave
ucinka (D) in pristranost zaradi drugih virov (G) bomo vezali na raziskavo kot celoto. lIzidi
vrednotenja ucinkovitosti in varnosti zdravil za zdravljenje ADHD so namre¢ visoko
subjektivni — tako dozivljanje in interpretacija kot metode za njihovo klini¢no oceno so
subjektivni — in zato dovzetni za pristranost. Amfetamini in metilfenidat z mocno
stimulacijo CZS izrazajo poudarjen u¢inek na vedenjsko in razpoloZenjsko komponento
funkcioniranja (Wachtel, Makris, Johanson). To je pomemben klini¢ni dejavnik, ki kljub
ustrezni metodi in izvajanju povzrocCi razpad zaslepitve. Tudi informacije o morebitnem
preverjanju uspesnosti zaslepitve ob koncu raziskave so negotove. V takSnem primeru je
tveganje za pristranost izvedbe in pristranost zaznave uc¢inka neznano. Podobno v svojem
sistemati¢nem pregledu navaja Castells. Epstein pa v metaanalizo ni vkljucil Gualtierijeve
raziskave, v Kkateri so vsi udelezenci, ki so prejemali metilfenidat, to pravilno ugotovili.
Oceno tveganja za pristranost zaradi osipa (E) in pristranost poroc¢anja (F) bomo presojali
na nivoju izidov, ki vrednotita ucinkovitost psihostimulantov (izboljSanje simptomov
ADHD, ocena splosnega funkcioniranja). Vnos nadomestnih podatkov o izidih na mesto
manjkajocih ali izkljuéenih meritev je pri vrednotenju ucinkovitosti tesneje povezan z
zmanj$ano preciznostjo in dodatnim tveganjem za pristranost kot pri vrednotenju varnosti.
Razlog so pri¢akovane razlicno definirane populacije udelezencev, vklju¢enih v analizo
ucinkovitosti in varnosti, vrsti spremenljivke (zvezna), in odlocitev, da avtorjev raziskav na
bomo naprosali za posredovanje manjkajoc¢ih podatkov.

Rezultate ocene tveganja za pristranost bomo prikazali v Prilogi v obliki preglednice
programa RevMan poleg izpisanih lastnosti posamezne raziskave. Povzetek ocene tveganja
za pristranost ¢ez vse domene in ¢ez vse raziskave bomo prikazali v poglavju Rezultati v
obliki grafov, ki jih bo izdelal program RevMan. Raziskav z visokim tveganjem za
pristranost pri katerikoli domeni ne bomo izklju€ili iz metaanalize, pa¢ pa jih bomo
vkljucili v obcutljivostno analizo in analizo podskupin. Glede na oceno tveganja pri
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posameznih domenah bomo vrednotili vpliv pristranosti na velikost in smer rezultatov
metaanalize.

3.3.3.4 Merjenje ucinkov intervencij

3.3.3.4.1 lzidi z zvezno spremenljivko

IzboljSanje simptomov ADHD in IzboljSanje EF bosta izida z zvezno spremenljivko.
Ucinek je v posamezni raziskavi opredeljen kot razlika povpre¢ij (MD, ang. mean
difference) med eksperimentalno (Mg) in kontrolno (M) skupino. Povprecje vsake
intervencijske skupine pa predstavlja povpre¢no razliko med kon¢nim (Sk) in zacetnim
(Sz) sestevkom tock vprasalnika (enacba 6).

MD = Mg — M¢ = (Sk — Sz)g — (Sk — Sz)c
Enacba 6

V klini¢nih raziskavah avtorji uporabljajo razli€ne ocenjevalne lestvice, zato je smiselno
poenotenje merila u¢inkovitosti. Standardizacija s skupno standardno deviacijo raziskave
(skupna SD) se izvede ob predpostavki, da variabilnost med raziskavami odraza samo
razlike med vprasalniki in ne razlik med udelezenci in v natan¢nosti meritev (enacba 7).

(Ng — 1)SDZ + (N¢ — 1)SDZ
Ng + Nc — 2

skupna SD = J

Enacba 6

Ucinek je prikazan v enotah standardne deviacije oz. kot razmerje med razliko povprecij
(MD) in skupno variabilnostjo v raziskavi. Velikost ucinka pri posamezni raziskavi in
rezultatu metaanalize bomo izrazili s standardizirano razlike povprecij (SMD, ang.
standardized mean difference) kot tockovno oceno in 95 % IZ. Program RevMan v izracun
vrednosti SMD vkljuci prilagoditev zaradi pristranosti majhnega vzorca udeleZencev, t. i.
Hedgesov g (enac¢ba 8). Standardno napako (SE) program izracuna z enacbo 9. Oznaka N;
predstavlja skupno Stevilo udelezencev v raziskavi (Ng + N¢).

3
swp == M (13 )
&  skupna SD 4N, -9
Enacba 7
b | Ne . sump2
SMDg ™ INgNe  2(N, — 3,94)
Enacba 8

Vecina vprasalnikov je zasnovanih tako, da ima sprememba seStevka tock ob izboljSanju
simptomov negativen predznak. Ce bo v posamezni raziskavi ali metaanalizi
eksperimentalna intervencija ucinkovitejSa od kontrolne, bo vrednost SMD negativna.
Velikost u¢inka bomo interpretirali kot predlaga Cohen; absolutna vrednost SMD pod 0,20
pomeni odsotnost u¢inka, med 0,20 in 0,50 je ucinek nizek, med 0,50 in 0,80 je ucinek
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zmeren, pri vrednostih nad 0,80 je ucinek visok. Raziskovalci uporabljajo tudi variacijo
lestvice, kjer vrednost pod 0,40 pomeni nizek ucinek, vednost nad 0,7 pa visok ucinek.
Ocena je le priblizna, saj sta pomembnost in uporabnost dokaza odvisna od konteksta.

3.3.3.4.2 lzidi z dihotomno spremenljivko

Izidi z dihotomno (binarno) spremenljivko bodo: IzboljSanje splosnega klinicnega vtisa
(dihotomizirana ordinalna spremenljivka, za dogodek Steje oseba z doloceno oceno
izboljSanja na lestvici CGI-1, npr. < 2), Vztrajanje v raziskavi (za dogodek Steje oseba, ki
vztraja v raziskavi do zakljucka), PredCasen odstop zaradi neucinkovitosti (za dogodek
Steje oseba, ki predCasno odstopi zaradi neucinkovitosti intervencije), Predasen odstop
zaradi nezelenih dogodkov (za dogodek Steje oseba, ki predcasno odstopi zaradi
nezelenega dogodka) in Pojavnost nezelenih dogodkov (za dogodek Steje oseba z
nezelenim dogodkom). Velikost u€inka pri posamezni raziskavi in rezultatu metaanalize
bomo izrazili z razmerjem tveganja oz. relativnim tveganjem (RR, ang. relative risk, risk
ratio) kot tockovno oceno in 95 % IZ. Relativno tveganje definiramo kot razmerje
verjetnosti dogodkov med eksperimentalno (A/Ng) in kontrolno (C/N¢) skupino (enacba
10). IzraCun variabilnosti tockovne ocene (In RR) prikazuje enacba 11. Oznaki A in C
pomenita Stevilo dogodkov v posamezni intervencijski skupini.

A/N
RR = /Ng
C/N¢
Enacba 9
1 1 1 1
SEln(RR) = K+E+N_E+N_C
Enacba 10

Pri visoki verjetnosti za dogodek, npr. visji od 20 %, so vrednosti razmerja obetov (OR,
ang. odds ratio) visje od razmerja tveganj. Rezultati so ob nepravilni interpretaciji dovzetni
za precenitev ucinka intervencije. V prospektivnih raziskavah (klini¢ne, kohortne) dobimo
neposredno informacijo o inciden¢ni stopnji, ki je podlaga za izracun RR. Medtem v
raziskavah primer-kontrola dobimo z obeti le oceno oz. posredno informacijo o inciden¢ni
stopnji. Razmerje tveganja omogoca enostavnejSo interpretacijo velikosti uéinka kot
razmerje obetov in je tudi s tega vidika smiselna izbira merila za vrednotenje dihotomnih
izidov.

Interpretacijo skupnega relativnega tveganja bomo dopolnili s Stevilom NNT (ang. number
needed to treat), ki je mera za absolutno razliko tveganja med intervencijskima skupinama.
Definirano je kot pricakovano Stevilo bolnikov, ki jih je treba zdraviti za enega vec z
dogodkom. Kot prikazuje enacba 12, se izracuna iz recipro¢ne vrednosti razlike tveganja
(RD, ang. risk difference) oz. razlike med verjetnostjo za dogodek v eksperimentalni
skupini (EER, ang. experimental event rate) in verjetnostjo za dogodek v kontrolni skupini
(CER, ang. control event rate). Program RevMan omogoca izvedbo metaanalize razlik
tveganja, pri ¢emer bomo uporabili enake podatke kot pri metaanalizi relativnih tvegan;.
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Pri izidu izboljSanje splosnega klinicnega vtisa bomo izracunali intervalno oceno NNT s
pomocjo 95 % IZ celokupne RD. Mnenja o tem, kako izracunati Stevilo NNT, so moc¢no
deljena. Pri tem najvecji izziv predstavlja variabilnost tveganja v kontrolni skupini (CER).
Celokupna RD je absolutna ocena in velja za manj konsistentno in bolj heterogeno od
relativne ocene (RR, OR). Nacini izracuna Stevila NNT iz RR in OR po drugi strani
zahtevajo vkljucitev CER, ki s svojo variabilnostjo dodatno prispeva k negotovosti ocene.

1 1
NNT'_|§B|_|EER-CER|

Enacba 11

3.3.3.5 Posebni primeri pri analizi

V raziskavah s stopnjevanjem do najviSjega vnaprej dolo¢enega (fiksnega) odmerka so
udelezenci razporejeni v ve¢ sorodnih eksperimentalnih skupin in eno kontrolno skupino.
Izbran tip metaanalize dopus€a primerjavo le dveh intervencijskih skupin, zato je
zdruzevanje eksperimentalnih skupin v eno (ang. combining groups) smiselno iz vec
razlogov. Izbor samo ene skupine udelezencev, ki so prejemali dolo¢en odmerek zdravila,
bi lahko bil vezan na rezultate in zato pristranski, nedvomno bi pomenil tudi izgubo dela
informacije o raziskavi. lzsledki o pozitivni povezavi odmerka psihostimulantov in
terapevtskega ucinka so si nasprotujoci, medtem pa tudi smernice priporocajo titracijo od
minimalnega odmerka do tistega z optimalno uc¢inkovitostjo in prenosljivostjo. Vkljucitev
vseh eksperimentalnih skupin v metaanalizo, kot da bi bile neodvisne raziskave, je
metodolosko neustrezna, ker pride do povecevanja Stevila udelezencev kontrolne skupine
in s tem navideznega izboljSanja preciznosti. Novonastali pari eksperimentalne in
kontrolne skupine pa med seboj niso popolnoma neodvisni. Korelacija ostane tudi v
primeru cepitve kontrolne skupine na ve¢ manjsih in enakih.

Zdruzevanje zveznih izidov ve¢ eksperimentalnih skupin bomo izvedli z algoritmom, ki ga
predlaga Zdruzenje Cochrane. Racunalo v programu RevMan zahteva vnos Stevila
udelezencev vseh skupin, ki jih zdruzujemo (N, N, ...), povpre¢no razliko med kon¢nim
in zaCetnim seStevkom to¢k vprasalnika (M;, M, ...) s standardnimi deviacijami (SD,,
SD, ...). Algoritem zdruzuje po dve skupini hkrati; novi predhodno zdruzeni skupini
pridruzi naslednjo. ZdruZitev Stevila udelezencev (N) prikazuje enacba 13, uteZzeno skupno
razliko povprecij (M) prikazuje enacba 14 in izracun skupne standarde deviacije (SD)
prikazuje enacba 15.

N = Nl + Nz
Enacba 12
N;M; + N, M,
M=M My=——=~—~
1+ Mo N; + N,
Enacba 13
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N;N
(N; — 1)SD% + (N, — 1)SD% + ﬁ

N1+N2_1

(M + M3 — 2M; My)

SD = SD, + SD, =

Enacba 14

Vec skupin z dihotomnimi izidi iste vrste bomo zdruzili s seStevkom dogodkov in Stevila
udeleZencev, vkljucenih v posamezno metaanalizo. Program RevMan v primeru celic brez
dogodka, t. 1 . nicelnih celic, samodejno izvede popravek tako, da v manjkajoco celico
vnese vrednost 0,5. V primeru, ko v obeh intervencijskih skupinah ne bo dogodkov ali bo
stevilo dogodkov enako Stevilu udelezencev, primerjave ne bo mogoce izvesti.

3.3.3.6 Obravnavanje manjkajocih podatkov

V primeru neobjavljenih, pomanjkljivih ali nejasnih rezultatov raziskav ne bomo
kontaktirali avtorjev ¢lankov ali koordinatorjev klini¢nih raziskav. Ravno tako ne bomo
zahtevali vpogleda v protokole klini¢nih raziskav, ¢e ti ne bodo prosto dostopni. V novejsi
metaanalizi Epstein poroca o nizkem odzivu avtorjev Clankov primarnih raziskav na
prosnjo po dodatnih informacijah. Chanova raziskava o selektivnem porocanju rezultatov
klini¢nih preskusanj pa kaze, da so naknadno pridobljene informacije lahko nezanesljive.
V metaanalizo bomo vkljucili razpolozljive izide (meritve) primarnih raziskav (ang.
available case analysis). Razen izracuna oz. izpeljave manjkajoCih podatkov iz tistih, ki
nam bodo na voljo, drugih tehnik za pripisovanje (ang. imputation) manjkajocih izidov
(npr. zaradi predCasnega odstopa) ne bomo uporabili. Manjkajoce podatke bomo preucili s
treh vidikov: kot vpliv na izide ucinkovitosti in varnosti z obc¢utljivostno analizo, kot vpliv
na variabilnost rezultatov pri oceni heterogenosti in kot vpliv na oceno tveganja za
pristranost zaradi osipa.

3.3.3.7 Ocena heterogenosti

Statisti¢ni heterogenosti se prakticno ne moremo izogniti zaradi klini¢ne variabilnosti
(udelezenci, odmerki in trajanje intervencij, proucevani izidi) in metodoloske variabilnosti
(nacrti, analiticne metode, tveganje za pristranost) raziskav, ki jih vklju¢imo v metaanalizo.
Stopnja zdruzljivosti rezultatov raziskav pomembno vpliva na sklepanje in posploSevanje
ugotovitev metaanalize. Na prisotnost heterogenosti bo pri vizualnem pregledu drevesnega
diagrama nakazovalo slabo prekrivanje intervalov zaupanja med raziskavami. Program
RevMan prisotnost heterogenosti oceni tudi z neparametri¢nim statisticnim testom XZ ob
nicelni hipotezi, da so razlike med rezultati raziskav posledica nakljuc¢ja. Izracun
Cochranove statistike Q prikazuje enacba 16, kjer je w; utez, 6; velikost uinka v
posamezni raziskavi in 6 skupni ucinek. Relativno visoka vrednost Q proti stopinjam
prostosti (k—1) dokazuje heterogenost rezultatov raziskav v metaanalizi.

K
Q=) wi(8; —6)*
2

Enacba 15
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Tezava testa je nizka mo¢ pri majhnem vzorcu in majhnem Stevilu vklju€enih raziskav.
Nasprotno ima pri velikem S$tevilu raziskav veliko mo¢ zaznavanja male, klini¢no
nepomembne, heterogenosti. Bolj zanesljiva metoda od ugotavljanja prisotnosti
heterogenosti je ugotavljanje velikosti njenega vpliva na rezultate metaanalize.
Kvantitativna mera za stopnjo heterogenosti je statistika 1° (ang. inconsistency), ki
predstavlja tisti deleZ variabilnosti skupne ocene uéinka, ki je posledica heterogenosti in ne
nakljuéja. Izra¢una se z enac¢bo 17 iz Cochranove statistike Q in stopinj prostosti (df).

12 = (dif) x 100 %

Enacba 16

Klini¢ni pomen in uporabnost izradunane vrednosti statistike I* je treba interpretirati
upostevajo€ velikost in smer ucinka intervencije ter mo¢ dokaza o prisotnosti heterogenosti
(vrednost p pri testu y° ali interval zaupanja 1%). Pri vrednosti 1> med 0 in 40 % je lahko
heterogenost nepomembna, pri 30-60 % lahko predstavlja zmerno heterogenost, pri 50—
90 % veliko in pri 75-100 % lahko predstavlja zelo veliko heterogenost (Cochrane).
Program RevMan heterogenost kvantificira tudi z oceno variance (t°) pri metaanalizi z
modelom naklju¢nih uéinkov. Kvadratni koren (t) predstavlja standardno deviacijo
ugotovljenih u¢inkov med raziskavami.

3.3.3.8 Ocena pristranosti objavljanja

ManjSe raziskave z neznaCilnimi (negativnimi) rezultati enakovredno prispevajo h
kakovosti ugotovitev sistemati¢nega pregleda kot vecje z znacilnimi (pozitivnimi) rezultati.
Kadar na objavo raziskave vplivata smer in velikost rezultatov, se pojavi tveganje za
pristranost objave (ang. publication bias). Nekaterih zapisov o raziskavah kljub obseznemu
iskanju ni mogoce identificirati zaradi objave s ¢asovnim zamikom, zaradi objave v
publikacijah, ki niso v angleSkem jeziku ali imajo nizek faktor vpliva in niso indeksirane v
bibliografskih bazah ali zaradi selektivnega citiranja v ¢lankih. Neidentificirane manjSe
raziskave povecajo tveganje za pristranost selekcije v sistematicnem pregledu in spadajo
med povzrocitelje t. i. u¢inkov majhnih raziskav (ang. small-study effect).

Oceno pristranosti objave bomo izvedli z najpogosteje uporabljeno metodo ugotavljanja
asimetrije lijakastega diagrama. Princip metode je vizualna ocena grafa s koli¢ino izida na
vodoravni osi proti koli¢ini preciznosti izida na navpicni osi. Ob odsotnosti pristranosti
objave Sirok pas tock v spodnjem delu diagrama na obeh straneh Crte enakega ucinka
predstavlja manjSe raziskave. Z vec¢jimi raziskavami se pas tock vzpenja in ozi, tako da
diagram dobi obliko simetriénega obrnjenega lijaka. Ce sistemati¢ni pregled ne identificira
manjSih raziskav z negativnimi ali statisticno neznacilnimi izsledki, se to odrazi kot
metaanaliza ucinek intervencije preceni. Pomembna omejitev metode je, da so poleg
pristranosti objave tudi drugi mehanizmi nastanka asimetrije oz. u¢inka manjsih raziskav:
npr. slaba metodoloSka in izvedbena kakovost manjSih raziskav z neustrezno analizo
rezultatov in heterogenost med raziskavami. Poleg tega se pristranost objave ne odrazi
vedno v asimetriji lijakastega diagrama. Uporaba metode je smiselna, ¢e je v metaanalizo
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vklju€enih vsaj 10 raziskav, vendar tudi zadostno $tevilo raziskav ne zagotavlja moci zgolj
subjektivni vizualni oceni. Zdruzenje Cochrane v primerih merjenja zveznih izidov s SMD
in binarnih izidov z RR ne priporo¢a nobene od statisticnih metod za oceno asimetrije
lijakastega diagrama zaradi pristranosti objave.

Ce bo v metaanalizo vkljuéenih vsaj 10 raziskav, bomo na podlagi rezultatov s programom
RevMan izrisali lijakaste diagrame. Vodoravna os bo pri zvezni spremenljivki prikazovala
vrednosti SMD, pri binarni spremenljivki pa logaritmirane vrednosti RR. Navpi¢na os bo
prikazovala reciprocne vrednosti SE. Za ugotavljanje vpliva morebitne heterogenosti med
raziskavami na asimetrijo bomo v lijakasti diagram vkljucili trikotno 95 % podrocje
zaupanja, definirano na podlagi metaanalize stalnih (fiksnih) uc¢inkov. Podro¢je omejujeta
dve poSevni ¢rti (diagonali), ki predstavljata 95 % interval zaupanja okrog tockovne ocene
pri zalogi vrednosti SE na navpic¢ni osi. V trikotnem podro¢ju pricakujemo 95 % vseh
raziskav, ¢e ni prisotne heterogenosti. Ugotovitve bomo vkljuc¢ili k predstavitvi
posameznih drevesnih diagramov, slike lijakastih diagramov bomo prikazali v Prilogi.

3.3.3.9 Kuvantitativna sinteza—metaanaliza

Kvantitativna sinteza je pomemben element sistematicnega pregleda, v katerem bomo po
tehtni presoji zdruzili rezultate primernih raziskav. Osnovni princip metaanalize, kot
prikazuje enacba 18, je zdruzevanje utezenih izidov (w;0;) posameznih raziskav. Utez (w;)
predstavlja variabilnost znotraj raziskave, na¢in izracuna pa dolo¢a metoda metaanalize.
Utezeno povprecje (0) je skupni u¢inek intervencije.

o= > w;6;
RS

Enacba 17

Uporaba metode kvantitativne sinteze je odvisna od vrste spremenljivke (zvezna,
dihotomna) in od nac¢ina merjenja izida (SMD, RR, OR). Razlikujejo se v nacinu izracuna
utezi (w;), standardne napake (SE) in statistike Q. Program RevMan za izvedbo
metaanalize z zvezno spremenljivko (SMD) omogoca le metodo inverzne variance (I1V).
Utez v enacbi 19 predstavlja recipro¢no vrednost variance v posamezni raziskavi (Vg, ).

1 1

Wy, = V_ei = _(SEei)z

Enacba 18

Standardno napako skupne (utezene) ocene ucinka (SEg) program izracuna z enacbo 20.

Enacba 19
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Za izvedbo metaanalize z dihotomno spremenljivko (RR) bomo uporabili metodo Mantel-
Haenszel (MH). V primeru nizkega Stevila dogodkov ali majhnega vzorca je izracun SE
posamezne raziskave z metodo MH manj negotov kot z metodo inverzne variance. Utez se
posamezni raziskavi z metodo MH izrauna z enacbo 21, kjer A; in C; pomenita Stevilo
dogodkov v posamezni intervencijski skupini, B; Stevilo oseb brez dogodka v
eksperimentalni skupini in N; velikost vzorca v posamezni raziskavi.

_ Gi(A; + By
WMHI = T
1

Enacba 20

Kompleksen izracun SE utezene ocene ucinka z metodo MH je prikazan v Cochranovih
statisti¢nih algoritmih.

Na podlagi ugotovitev v objavljenih sistemati¢nih pregledih ocenjujemo, da bo model
nakljuénih uéinkov (ang. random-effects, RE) ustreznejsi od modela stalnih u¢inkov (ang.
fixed-effect, FE). Med raziskavami namre¢ pri¢akujemo variabilne rezultate, ker so odrasli
z ADHD klini¢no heterogena populacija, raziskave se med seboj razlikujejo tako v nacinu
odmerjanja intervencij kot v trajanju, zaradi mocno izrazenih vedenjskih ucinkov
psihostimulantov pa je negotova uspednost zaslepitve. Model upoSteva, da ne moremo z
gotovostjo pojasniti vzrokov za variabilnost rezultatov, zato jih smatra kot naklju¢ni vzorec
iz populacije raznolikih, a sorodnih rezultatov, ki ustrezajo doloceni porazdelitvi. Sredina
porazdelitve predstavlja oceno povprecnega ucinka, interval porazdelitve pa negotovost
ocene. Model podeli manjSim raziskavam relativno vecjo tezo, zato je interval zaupanja
SirSi in ocena povprecnega ucinka bolj konservativna kot pri modelu stalnega ucinka.
Program RevMan izvaja model RE po DerSimonianu in Lairdu z razli¢ico metode
inverzne variance. Varianci posamezne raziskave priSteje oceno variabilnosti oz.
heterogenosti med raziskavami (t2?). UteZ (w;) posamezne raziskave v enacbi 22
predstavlja inverzno varianco, ki se izraCuna z enacbo 19. Metodi IV in MH se v modelu
RE med seboj razlikujeta le v nacinu izracuna skupnega ucinka (0), ki ga povzema

statistika Q.
S
e 2w /
o i
L Wi 2 Wi
Enacba 21
Prilagojena utez (wgg ;) se posamezni raziskavi v modelu RE izracuna z enacbo 23.
B 1
WREL = (SEg )2 + T2
Enacba 22

Skupni ucinek (Bgrg) v modelu RE se izraGuna z enacbo 18, standardno napako skupnega
ucinka (SEg,.) pa z enacbo 20. Prisotnost skupnega ucinka intervencije program RevMan
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oceni s testom z ob nicelni hipotezi, da ni razlike med eksperimentalno in kontrolno
intervencijo (enacba 24).

0

Z=S—Ee

Enacba 23

3.3.3.10Analiza podskupin in iskanje vzrokov za heterogenost rezultatov

Vse analize podskupin bomo izvedli z modelom RE in le v primerih, kjer bo na voljo vsaj
10 raziskav v primarni metaanalizi. V obstojecih metaanalizah so avtorji porocali o
moznosti povezave med u¢inkom, pred¢asnim odstopom, nezelenih dogodkih, in na¢inom
odmerjanja intervencije (titracija oz. fiksni odmerek). V raziskavah s fiksnim odmerkom bi
bolj pogost predéasni odstop lahko imel negativen vpliv na oceno ucinkovitosti in varnosti.
Zato bomo v prvi analizi podskupin raziskave razdelili v dve skupini glede na omenjen
nacin odmerjanja in ocenili heterogenost pri vseh definiranih izidih. Na trzis¢u je MPH v
ve¢ razlicnih oblikah spros¢anja z namenom boljSega nadzora simptomov in stranskih
ucinkov Cez dan glede na individualne potrebe bolnika. V drugi analizi podskupin bomo
raziskave razdelili na podskupine glede na nacin sproSc¢anja MPH in ocenili heterogenost
pri vseh definiranih izidih.

Neformalni test iskanja vzrokov heterogenosti med raziskavami bomo izvedli z vizualnim
pregledom intervalov zaupanja (1Z) v drevesnih diagramih. Raziskave, pri katerih bomo
ocenili slabo prekrivanje, bomo posami¢ izkljuevali iz metaanalize in opazovali
rezidualno vrednost statistike 12. Ugotovitve taksnega testa so negotove; pri raziskavah z
opazenim slabim prekrivanjem 1Z bomo navedli posebnosti v lastnostih, ki bi lahko
vplivale na variabilnost rezultata.

3.3.3.110bcutljivostna analiza
Z obcutljivostno analizo bomo ugotavljali robustnost 0z. neodvisnost rezultatov od
odlocitev, ki jih bomo sprejemali v procesu pregledovanja in presoje ustreznosti in ki bodo
imele za posledico majhna, s soglasjem sprejeta, odstopanja od protokola zaradi
individualnih posebnosti raziskav.

Ob nizki variabilnosti 0z. heterogenosti rezultatov raziskav bi v primeru izbora modela FE
lahko dobili enake rezultate kot z modelom RE. Z modelom RE lahko v primeru povezave
ucinka in velikosti vzorca pri visoki heterogenosti pride do spremembe toCkovne ocene
velikosti u¢inka. Prvo obcutljivostno analizo bomo zato izvedli s ponovitvijo metaanalize z
modelom FE. Raziskave z visoko oceno tveganja za pristranost bi lahko vplivale na
velikost in smer ucinka. Drugo obcutljivostno analizo bomo zato izvedli ob izkljucitvi
raziskav z vsaj eno oceno Vvisoko tveganje za pristranost v katerikoli domeni. Spremembe v
nacrtovanih in morebitne dodatne obcutljivostne analize bomo v poglavju Metode.
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4 DODATNE INFORMACIJE
4.1 Viri

Vso uporabljeno literaturo pri pisanju protokola bomo v diplomskem delu oznaili na
ustrezajocih mestih; reference bomo zbrali v poglavju Literatura.

4.2 Prispevki avtorjev

Prvi avtor (PL) bo proucil podro¢je ADHD pri odraslih in napisal protokol sistemati¢nega
pregleda, sodeloval pri oblikovanju iskalne strategije, izvedel identifikacijo in presejanje
zapisov, sodeloval pri pridobitvi celotni ¢lankov raziskav, pregledal ¢lanke in druga
poroc€ila o raziskavah, presodil ustreznost raziskav za vkljucitev v metaanalizo, izpisal
podatke o lastnostih in izidih, vnesel podatke v program RevMan in jih analiziral,
interpretiral rezultate in napisal porocilo sistemati¢nega pregleda.

Mentor (IL) bo koordiniral izvedbo in nadziral izvedbo raziskave, proucil podro¢je ADHD
pri odraslih in sodeloval pri pripravi protokola, sodeloval pri oblikovanju iskalne strategije
in pridobitvi celotnih ¢lankov raziskav, svetoval bo pri metodoloski in klini¢ni
interpretaciji rezultatov.

Somentor (MS) je prou¢il podrodje ADHD pri odraslih in prispeval zamisel za izvedbo
raziskave, usmerjal in nadziral bo njeno izvedbo, sodeloval pri pripravi protokola in
oblikovanju iskalne strategije, svetoval bo pri klini¢ni in metodoloski interpretaciji
rezultatov.

4.3 lzjava o nasprotju interesov

Avtorji Sistemati¢nega pregleda in metaanalize ucinkovitosti zdravil za zdravljenje motnje
pozornosti s hiperaktivnostjo pri odraslih izjavljajo, da niso v potencialnem ali dejanskem
nasprotju interesov.

4.4 Viri financiranja
Sistemati¢ni pregled in metaanaliza u¢inkovitosti zdravil za zdravljenje motnje pozornosti
s hiperaktivnostjo pri odraslih bo neodvisna in nesponzorirana raziskava.
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Priloga B: Strukturne formule opisanih u¢inkovin za zdravljenje ADHD"
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atomoksetin rac-bupropion

! Strukturne formule smo narisali z aplikacijo v programskem orodju Marvin Sketch, verzija 6.2.2, 2014,
ChemAxon Ltd. (http://www.chemaxon.com).
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Priloga C: Strategije iskanja zapisov v spletnih bibliografskih bazah

Database
MEDLINE/PubMed

ClinicalTrials.gov

CENTRAL

EU Clinical Trials
Register

Search dates
e 17 December 2014
e 26 June 2015
e 9 February 2016

e 17 December 2014
e 9 February 2016

e 30 January 2015
(The Cochrane Library
2015, Issue 1)

e 6 May 2016

(The Cochrane Library
2016, Issue 5)

e 23 November 2015
e 6 May 2016

Search details

e Search terms I:
(attention deficit disorder with hyperactivity OR ADHD) AND adult AND (methylphenidate OR
dextroamphetamine OR amphetamine salts OR lisdexamfetamine OR atomoxetine OR bupropion OR
desipramine OR modafinil OR guanfacine OR clonidine OR venlafaxine OR reboxetine OR duloxetine OR
galanthamine) AND (double blind)

e Search terms II:
(attention deficit disorder with hyperactivity OR ADHD) AND adult AND (each drug separately)

o Article types filter: Randomized Controlled Trial

e Search option: Advanced search

o Study type: Interventional studies

e Conditions: attention deficit disorder with hyperactivity OR ADHD

o Interventions:
methylphenidate OR dextroamphetamine OR amphetamine salts OR lisdexamfetamine OR atomoxetine OR
bupropion OR desipramine OR modafinil OR guanfacine OR clonidine OR venlafaxine OR reboxetine OR
duloxetine OR galanthamine

o Age group: Adults (18-65)

e Search terms:
(attention deficit disorder with hyperactivity OR ADHD) AND adult AND (methylphenidate OR
dextroamphetamine OR amphetamine salts OR lisdexamfetamine OR atomoxetine OR bupropion OR
desipramine OR modafinil OR guanfacine OR clonidine OR venlafaxine OR reboxetine OR duloxetine OR
galanthamine) AND (randomized controlled trial) AND (double blind)

o Limitation by field: Search All Text

¢ Limitation by database: Trials

e Search terms:
(attention deficit disorder with hyperactivity OR ADHD)

¢ Selected age range: Adult
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Priloga D: Karakteristike vklju¢enih raziskav z oceno tveganja za pristranost

Adler 2008

Methods

Participants

Interventions

e Randomised, phase 3, double-blind, placebo controlled trial

o Number of study sites: 48 in the USA

o Statistical methods: Modified ITT population defined as all subjects who had baseline and at least one post-randomisation score was included in
efficacy analysis. It comprised 414 patients. Missing data of 65 participants were imputed using LOCF (last-observation-carried-forward)
approach. ITT population for safety assessment was defined as all subject who were enrolled, randomised and who received blinded intervention,
which comprised all 420 randomised patients. Changes from baseline and multiple-comparisons were calculated by using ANCOVA model and
Dunnet's test with least squares (LS) adjustment. The method of effect size calculation was not reported.

o N=420 randomised

e Inclusion criteria: Patients meeting 6 out of 9 sub-type diagnostic criteria defined by DSM-IV-TR and scoring > 28 on ADHD-RS-1V-Inv with
adult prompts; participants who had been previously exposed to any ADHD therapy were not excluded; previous non-responders were also not
excluded;

e Exclusion criteria: Comorbid patients with psychiatric diagnosis and significant symptoms, history of seizures, taking medication that affect central
nervous system, cardiac abnormalities or hypertension, positive urine drug results, pregnant and lactating women.

e Mean age: 35.1 (range: 18-55)

o Sex: males 228 (54.3%)

e Race: white 349 (83.1%)

e Age at initial ADHD diagnosis: not reported

¢ ADHD subtype: not reported

e Prior ADHD pharmacotherapy: conflicting reports were found, 41 (9.8% were previously treated with d-AMPH, MAS and MAS-XR) and 75
(17.6%) as reported in

eBabcock 2012 and in Faraone 2012, respectively; of 41 participants, 36 were non responders (remained symptomatic with ADHD-IV RS score
>18);

o Mean baseline ADHD-RS score: 40.7

e Four arms:
1. LDX, 30 mg/d in the morning, N=119
2. LDX, 50 mg/d in the morning in forced-dose escalating manner (1st week 30 mg, 2nd—4th week 50 mg), N=117 (5 remained on 30 mg)
3. LDX, 70 mg/d in the morning in forced-dose escalating manner (1st week 30 mg, 2nd week 50 mg, 3rd—4th week 70 mg), N=122 (7 remained
on 50 mg, 10 remained on 30 mQ)
4. Placebo, in the morning, N=62

e Duration: 4 weeks

ePrimary: ADHD Symptom severity assessed with clinician-rated ADHD-RS
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Affiliation
and Funding

Notes

e Secondary: clinical impression: CGl-Severity and CGl-Improvement scales; proportion of responders as frequency of subjects with > 30%
reduction in ADHD-RS total score; effect size by dose; retention in treatment; effect on quality of sleep;

o Safety was assessed by observing adverse events using Medical Dictionary for Regulatory Activities (MedDRA) terminology and proportion of
drop-outs due to adverse events; vital signs (SBP/DBP, pulse), ECG (QRS, QTc intervals) and physical measurements were taken;

o Authors' affiliation: healthcare institution, university and pharmaceutical industry

e Funding support: pharmaceutical industry

¢ Six exclusions from ITT population were not clearly explained, but were accounted for in the table of subject disposition under reasons for post-
randomisation withdrawals.

e Improvement in CGI-1 scores was presented in percentages. We calculated frequencies using the numbers of participants included in the efficacy
analyses.

o The difference in effect size between 70 mg and 30 mg intervention arms was statistically significant before but not after imputing data by LOCF
method, suggesting that in this case the LOCF is a rigorous method that gives more conservative estimation towards smaller effect size.

o Study report on ClinicalTrials.gov (ID: NCT00334880) presented trial characteristics but posted no results.

Risk of bias table

Authors' Support for judgement

judgement

Random sequence UNCLEAR RISK
generation Random sequence generation method was neither explained nor mentioned.
(selection bias)
Allocation concealment  UNCLEAR RISK

(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)

Allocation concealment method was neither explained nor mentioned.

Participants were reported to have been blinded, but personnel were not. Due to strong behavioural effects of
amphetamines maintenance of blinding is uncertain.

Outcome assessors were reported to have been blinded however due to strong behavioural effects of amphetamines
maintenance of blinding is uncertain.

Incomplete outcome data LOW RISK Total discontinuation rate, counting 1.4% exclusions, was low (16.9%) and evenly distributed between intervention
(attrition bias) groups. Large effect size was observed. Missing data were imputed using the LOCF method. Comment: Missing

data probably did not affect the results significantly.

Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported. All pre-specified outcomes found on ClinicalTials.com were also described in the study report.
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Authors' Support for judgement

judgement

Other bias LOW RISK Groups were balanced at baseline; the study gives an impression of being free from other potential sources of bias.

Adler 2009

Participants

e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: 27 in the USA

o Statistical analysis: ITT population in efficacy and safety analyses comprised all randomised subjects who were dispensed study medication.
LOCF approach was used to deal with missing data and baseline value was used as the final assessment in subjects with no post-baseline efficacy
evaluation. Treatment groups were compared using ANCOVA model in the AISRS scores analysis and ANOVA model in the CGI-I scores
analysis. Cochran-Mantel-Haenzel test was used to compare treatment response (defined as CGI-1 <2 and AISRS score reduction > 30%) between
groups.

o N=229 randomised

e Inclusion criteria: Adults with ADHD of any type as defined by the DSM-IV criteria and confirmed by Adult ADHD Clinical Diagnostic Scale 1.2
(AACDS), chronic course of symptoms from childhood to adulthood, AISRS score >24 and Global assessment of functioning (GAF) score
between 41 and 60, indicating moderate or severe impairment (according to DSM-IV criteria); subjects stabilised on their SSRI medication or
taking other necessary medical therapies within inclusion/exclusion criteria were not excluded;

e Exclusion criteria: Subjects meeting DSM-IV criteria for depressive or anxiety disorders or a HAM-A score >21 with marked symptoms of
anxiety, tension, or agitation, a HAM-D score >17 with symptoms of moderate to severe depression, coexisting medical condition likely to
interfere with safe administration of MPH, known or suspected cardiac abnormality, diagnosis or family history of Tourette syndrome, motor or
verbal tics, history of seizure disorder, hyper- or hypo thyroidism, glaucoma, comorbid psychiatric diagnosis (schizophrenia, bipolar, obsessive
compulsive, cyclothymic, pervasive development disorders), history of alcohol or substance abuse within the past 6 months, history of suicidal
ideation or behaviour during the past year, current or history of eating disorder for the last 3 years, patients taking specified medication:
antipsychotics, bupropion, modafinil, clonidine or other alpha-2 adrenoceptors agonists, TCA, theophylline, coumarin anticoagulants,
anticonvulsants, MAQO inhibitors, guanethidine, serotonin-noradrenaline reuptake inhibitors (venlafaxine, duloxetine), known non-responders to
MPH or history of allergy to MPH or other stimulants;

o Mean age: 39.0 years (range 18-65)

o Sex: males 127 (56.2%)

e Race: white 195 (86.3%), black 13 (5.8%)

e Age at initial ADHD diagnosis: no information

o ADHD subtype: combined 181 (80.1%), inattentive 43 (19.0%), hyperactive/impulsive 2 (0.9%)

e Prior ADHD pharmacotherapy: 35.4 % (7% treated at baseline)

oL S mean baseline AISRS score: 38.4
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Interventions EERRYR[(e[Vsk
1. MPH-OROS, titrated to optimal response, initially 36mg/d qd, increased weekly by 18 mg/d to subjects who failed to attain pre-defined
treatment response and did not experience adverse events, to a maximum dose of 108 mg/d, mean (SD) dose 67.7 (27.9) mg, N=110
2. Placebo, N=116

e Duration: 7 weeks (5 weeks' titration period, followed by 2 weeks' maintenance of optimal dose)

Outcomes ePrimary: Improvement in ADHD symptoms assessed by Investigator symptom rating scale (AISRS);

o Other outcomes: Clinical global impression improvement measured by CGI-I scale, post hoc responder analysis, Conners' Adult ADHD Rating
Scale-Self
Report: Short Version (CAARS-S:S), Sheehan Disability Scale (SDS) work question, CGI-Severity (CGI-S), ADHD Impact Model for Adults
(AIM-ATM);

o Safety: assessed by monitoring and recording treatment-emerging adverse events using Medical Dictionary for Regulatory Activities (MedDRA)
terminology, vital signs (SBP, DBP, pulse), ECGs, body mass, laboratory tests;

ANl » Authors' affiliation: university, healthcare institution, pharmaceutical industry
ETale M=Tlale[TalsM ° Funding support: pharmaceutical industry

Notes e Power calculation was based on predicted 20% drop-out rate and 5.5 (SD 10.8) difference in means between the MPH-OROS and placebo groups.
With 29.7% and disproportionate (37.2% vs 22.4%) total discontinuation and with the mean difference of 3.8 (SD 11.4) neither of the two
predictions were substantiated.

o Some efficacy outcomes (CGI-I score and treatment response) analysis excluded 8 subjects apparently withdrawn before the first assessment of the
Clinical global impression of improvement. This "secondary ITT" population was not defined accordingly.

e Overall improvement in symptom severity assessed by CGI-I scale was not reported as a dichotomous outcome, as preferred, but rather as a joint
outcome with reduction of AISRS score by more than 30%.

o Study report on ClinicalTrials.gov (study ID: NCT00326391) with study data and results posted in a clinical study report synopsis.

Risk of bias table

Authors' Support for judgement
judgement
Random sequence LOW RISK
generation Computer-generated randomisation schedule stratified by investigator site with a block size of 4.

(selection bias)
Allocation concealment  LOW RISK

. : Randomised allocation was implemented via an interactive voice recognition system.
(selection bias)
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Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment
(detection bias)
Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Other bias

Adler 2013a

Authors'
judgement
UNCLEAR RISK

UNCLEAR RISK

HIGH RISK

LOW RISK

UNCLEAR RISK

Support for judgement

Subjects were reported to have been blinded and received identically appearing over-encapsulated tablets. Both
study groups followed the same dosing schedule and assessment procedures. However, due to pronounced
behavioural effects of stimulants maintenance of blinding is uncertain.

Investigators were reported to have been blinded. Due to pronounced behavioural effects of stimulants maintenance
of blinding is uncertain.

Total discontinuation rate, counting 1.3% exclusions, was moderate (29.7%), exceeded authors' prediction of 20%
and was disproportionate between the study groups (37.2% MPH, 22.4% PCB) with all withdrawals adequately
explained. LOCF method (with baseline values used as the final assessment where needed) was applied to deal with
missing data. Low effect size was observed. Comment: Any method for imputing missing data would result in
uncertain and likely biased effect size.

The original study protocol was not available however results of all relevant outcomes listed in the Methods section
were reported. Study record on ClinicalTials.com incompletely reported pre-defined outcomes. Comment: Probably
low risk.

No baseline imbalance between groups was observed. Previous non-responders were excluded from the study.
Comment: The magnitude of change of the effect size by potential bias is unclear.

Methods e Randomised (with stratification by cohabitation status), double-blind, placebo-controlled, parallel-group trial

SETRU(S]oETa Il » N=161 randomised

o Number of study sites: multi centre, 35 sites in the USA

o Statistical methods: Full analysis set (FAS) was used in the efficacy assessment comprising all participants (N= 154) who received > 1 dose of trial
medication and had 1 post-randomisation BRIEF-A assessment. Safety population was defined as all participants (N=159) who received > 1 dose
of trial medication. Available case analysis was used to deal with missing data. LS mean changes from baseline and multiple-comparisons were
calculated by using ANCOVA model. Prior to making inferences multiple secondary outcomes were approached with analyses based on sequential
hierarchical hypothesis testing procedure (gate-keeping strategy) in order to maintain control of Type I errors. A method for calculation of an
effect size was not described.

eInclusion criteria: Patients meeting Adult ADHD Clinical Diagnistic Scale and DSM-IV-TR diagnostic criteria for adults with baseline score > 28
and with clinically significant Executive function deficit (BRIEF-A GEC T-score > 65); patients required to be in a close domicile relationship
(spouse or significant other) for > 6 months;

e Exclusion criteria: comorbid psychiatric condition controlled with medication or uncontrolled with significant symptoms, tic disorder, history of
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Interventions

Outcomes

Affiliation
and Funding

seizures and Tourette syndrome, any chronic or acute or unstable medical condition, SUD, cardiovascular disease, abnormal cardiac structure or
conduction, a history of moderate to severe hypertension, well controlled ADHD with current therapy, history of failure to respond to an adequate
course of amphetamine therapy;

o Mean age: 34.6 years (range: 18-55)

o Sex: males 83 (52.2%)

e Race: white 136 (85.5%), black 16 (10.1%)

e Age at initial ADHD diagnosis: mean age of onset 5.4 years; mean duration of ADHD 30.2 years

o ADHD subtype: combined 129 (81.1%), inattentive 29 (18.2%), hyperactive/impulsive 1 (0.6%)

e Prior ADHD pharmacotherapy: not reported

oL S mean baseline ADHD-RS score: 39.9

LS mean baseline BRIEF-A GEC T-score: 79.6

e Two arms:

1. LDX, 30 mg/d, 50 mg/d, 70 mg/d with dose-titration to optimal effect, mean maintenance dose (SD): 56.9 (14.40) mg, optimal daily dose
distribution: 16.5% (30 mg), 38.0% (50 mg), 45.6% (70 mg), N=80
2. Placebo, N=81

e Duration: 10 weeks (dose optimisation phase 4 weeks, treatment phase 6 weeks)

e Primary: Executive function improvement assessed with Self-reported Behaviour Rating Inventory of EF-Adult Global Executive Composite
(GEC) scale

e Secondary: improvement in ADHD symptoms assessed with investigator-rated ADHD-RS-IV (ADHD Rating Scale version 1V with adult
prompts); informant-rated BRIEF-A, informant-rated Conner's Adult ADHD Rating Scale-Observer: Short Version (CAARS-O:S), clinical global
impression (CGI-S, CGI-I); quality of life (AIM-A, Self-reported adult ADHD Impact module; AAQoL, Adult ADHD quality of life);

o Safety was assessed by collection of TEAEs using Medical Dictionary for Regulatory Activities (MedDRA) terminology, vital signs (SBP/DBP,
pulse), ECG, physical examination, clinical laboratory evaluations, using responses to investigator-rated Coumbia-Suicide Severity Rating Scale
(C-SSRS);

o Authors' affiliation: healthcare institution, university and pharmaceutical industry

e Funding support: pharmaceutical industry

o Trial authors reported SMD estimate of 0.94.

o Weisler 2014 (post-hoc correlational analysis of clinician-, self- and informant-reported ratings of symptoms and functional impairment) and
ClinicalTrials.gov (Shire 2011) published scores of CAARS-O:S with total T-scores (LS mean (SE)) -11.3 (1.24) and -5.8 (1.24) for LDX and
PCB, respectively, and the effect size of SMD 0.44. Disparity in the number of participants included in this outcome assessment was observed
between the two sources (154 and 142 in Weisler 2014 and Shire 2011, respectively). Our calculation of effect size gave SMD 0.52 (95 % CI: -
0.86, -0.19). This outcome was not included in data synthesis;

e Subjective nature of executive function ratings may result in inherent bias related to over-/underestimation of impairments.

o Study report on ClinicalTrials.gov (study ID: NCT01101022) posted trial data and results.
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Risk of bias table

Authors'
judgement
Random sequence LOW RISK
generation
(selection bias)
Allocation concealment LOW RISK

(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)
Incomplete outcome data UNCLEAR RISK
(attrition bias)

Selective reporting LOW RISK
(reporting bias)

Other bias UNCLEAR RISK

Biederman 2006

Support for judgement

Randomisation was stratified by cohabitation status, participants were assigned a 4-digit randomisation code using
Interactive Voice/Web Response System.

Central allocation through Interactive Voice/Web Response System.

Participants and caregivers were reported to have been blinded however maintenance of blinding is uncertain due to
strong behavioural effects of amphetamines.

Investigators and outcome assessors were reported to have been blinded however maintenance of blinding is
uncertain due to strong behavioural effects of amphetamines.

Total discontinuation rate, counting 4.3% exclusions, was notable (28.6%) and numerically disproportionate
between groups (21.5% LDX, 33.8% PCB). According to authors, 80% power was not jeopardized due to
discontinuation, since calculated sample size requiring at least 52 participants in each study arm was maintained by
imputing missing data using available case approach. Large effect size was observed. Comment: Available case
analysis approach to deal with a notable amount of missing data carries potential risk of bias.

The original study protocol was not sought from the authors, however all pre-specified outcomes were presented on
ClinicalTials.com and were also described in three full-text papers obtained (Adler 2013, Adler 2013a, Weisler
2014).

No baseline imbalance between groups was observed. Patients with well controlled ADHD with current therapy
were excluded. Previous non-responders to amphetamines were excluded. Comment: The magnitude of change of
the effect size by potential bias is unclear.

Methods e Randomised, double-blind, placebo-controlled, parallel design trial

o Number of study sites: 1 in the USA

o Statistical methods: Modified ITT population, which included all participants who completed the first two weeks, was used in all analyses
(efficacy and safety) and comprised 141 subjects. LOCF approach was used for subjects who did not complete the full study schedule (from week
3 to week 6). Random regression models with generalized estimating equations (GEEs) were used to analyse the repeated measures of the study.
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Participants

Interventions

Outcomes

Affiliation
and Funding

The primary outcome (AISRS score) was modelled as the independent variable, controlling for any demographic (age, sex, socioeconomic status)
or clinical differences (AISRS score, concomitant antidepressant therapy) at baseline between the groups and baseline AISRS score.

o N=149 randomised

e Inclusion criteria: Adult outpatients meeting full diagnostic criteria for DSM-1V defined ADHD (at least 6 out of 9 symptoms of inattentive or
hyperactive/impulsive subtypes, by the age 7 and within the past month) based on clinical assessment and confirmed by Structured Clinical
Interview for DSM-IV (SCID) with supplementation for ADHD, describing a chronic course of symptoms from childhood to adulthood, endorsing
moderate to severe level of impairment attributed to ADHD; subjects treated for depression and anxiety disorders receiving a stable medication
(non MAO inhibitor antidepressants or benzodiazepines) for more than 3 months prior to study and who had disorder-specific CGI-Severity score
< 3 (mildly ill) were not excluded from the study;

e Exclusion criteria: clinically significant chronic medical conditions, delirium, dementia, amnesic or other clinically unstable psychiatric disorders
(bipolar disorder, psychosis, suicidality), alcohol or substance abuse in the last 6 months, 1Q<80, abnormal baseline laboratory values, pregnant or
nursing women, previous adequate trial of MPH;

oL S mean age: 35.2 (range 19-60), the MPH group was significantly, but only slightly younger

o Sex: males 73 (51.8%)

e Race: no information

e Age at initial ADHD diagnosis: mean age 5.2 years MPH-OROS group, 4.4 years PCB group (significantly different)

o ADHD subtype: all subtypes, not specified

ePrior ADHD pharmacotherapy: no information

¢S mean baseline AISRS score: no information

o TWo groups:

1. MPH-OROS, titrated to optimal response, initially 36mg/d qd, increased weekly by 36 mg/d to subjects who failed to attain pre-defined
treatment response and did not experience adverse events, to a maximum dose of 144 mg/d (1.3 mg/kg/day); mean daily dose 80.9 + 31.8 mg (0.99
+ 0.32 mg/kg), N=72

2. Placebo, N=77

e Duration: 6 weeks

e Primary: Improvement in symptoms assessed by ADHD Investigator symptom rating scale (AISRS), overall severity and change in severity
measured by CGI-S and CGlI-I;

e Secondary: response to treatment defined as >30% reduction in the symptoms and CGI-I scale score < 2, change in depression and anxiety
symptoms were assessed by Hamilton depression and anxiety scales (HAM-D, HAM-A), global assessment of psychosocial functioning measured
by GAF scale (according to guidelines in DSM-1V);

o Safety: AEs were elicited by spontaneous reports through open-ended questions at each visit, weight, blood pressure, heart rate,
electrocardlograms (ECGS);

o Authors' affiliation: university, healthcare institution, government agency, pharmaceutical industry

e Funding support: pharmaceutical industry

e Significant, yet small, difference in participant's age between study arms (MPH-OROS 32.7+18.5, PCB 37.6+8.4 p=0.04) which was controlled for
in all subsequent analysis and found not to have influenced outcomes.
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o Fifty-four (38.3%) subjects experienced at least one lifetime psychiatric disorder (multiple anxiety disorder 21%, conduct disorder 14%, antisocial
personality disorder 9%, major depression 5%, bipolar disorder 4%) at trial entry. In addition, 84 (60%) subjects endorsed history of substance use
disorder (alcohol and/or drugs) to ADHD.

¢ 12 (8.1%) subjects were taking concomitant pharmacotherapy for depression and anxiety at study entry. Baseline LS mean HAM-D score was 4.4
and LS mean HAM-A score was 4.0. Cut-off score for moderate depression on HAM-D scale is 14, cut-off score for anxiety on HAM-A scale is
18. Endpoint scores indicate that treatment with MPH-ORQOS was not associated with changes in symptoms of depression or anxiety. This warrants
the inclusion of the study in the review.

e Primary efficacy outcome was presented in the form of graphs showing the decrease in total AISRS score by week, and changes in scores from
baseline to endpoint for both ADHD domains separately. Numerical data needed for efficacy size calculation was not reported. We, therefore,
estimated mean values with standard errors of the mean from the graph. End point means were used to calculate effect size as baseline to end-point
change variances were not reported.

o Data on response measured by CGI-I scale were not reported separately as described in the Methods section, but as a joint outcome with reduction
of AISRS score by more than 30%, nor were reported results of assessment of GAF.

¢ A positive dose-response relationship was found in the study. Significant separation from placebo was attained in week 3 when mean daily dose
reached 72.6 mg (0.89 mg/kg). None of the potential confounders (age, sex, baseline AISRS score, socioeconomic status, concomitant
antidepressant therapy) were significantly associated with AISRS score.

e Modified ITT population was used in calculation of a prevalence of adverse events, which excluded 8 participants due to lack of compliance (3)
and loss to follow-up (5).

Risk of bias table

Authors' Support for judgement
judgement
Random sequence UNCLEAR RISK
generation Patients were reported to have been randomised, the method used, however, was not reported.

(selection bias)
Allocation concealment  UNCLEAR RISK
(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)

Allocation concealment method was neither explained nor mentioned.

Patients were reported to have been blinded and both interventions were delivered in identical-appearing tablets.
However, pronounced behavioural effects of stimulants may render maintenance of blinding uncertain.

Raters were reported to have been blinded to treatment assignment. Pronounced behavioural effects of stimulants
may render maintenance of blinding uncertain.
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Authors' Support for judgement

judgement

Incomplete outcome data LOW RISK Total discontinuation rate, counting 5.4% exclusions, was low (19.5%), distribution between groups was
(attrition bias) numerically disproportionate (25% MPH, 16.7% PCB) with all withdrawals and exclusions explained. Moderate

effect size as observed. Missing data were imputed using the LOCF method. Comment: Missing data probably did
not affect the results significantly.

Selective reporting HIGH RISK The original study protocol was unavailable. Some relevant outcomes were not reported as defined in the Methods
(reporting bias) section. Efficacy outcome was reported incompletely (mean changes without SDs). Comment: inadequate data (end

point scores) were used in meta-analysis.

Other bias LOW RISK Beside small baseline age imbalance between groups the study appears free from other potential sources of bias.

Biederman 2010

Methods

Participants

e Three phases:
I. Acute efficacy, randomised, double-blind, placebo-controlled, parallel design trial
I1. Extension study, double blind, all responders (both groups) from phase |
I11. Discontinuation phase study, only MPH-OROS responders from phase Il. re-randomised, double-blind placebo-controlled

o Number of study sites: 1 in the USA

o Statistical methods: Modified ITT population, which included all participants who completed at least the first week of the assigned treatment, was
used in all analyses (efficacy and safety) and comprised 223 subjects. A mixed-effects model repeated measures (MMRM) approach was used to
deal with missing data in the efficacy and safety analyses. Models assessing symptom improvement were adjusted for any demographic or clinical
differences at baseline between the groups and baseline AISRS score. Omnibus and pair wise comparisons were made with post estimation Wald
tests such that Chiz statistics were reported for continuous data. Continuous and categorical data were tested with analysis of variance and Pearson
Chi?, respectively, for non-longitudinal data (demographics at baseline, prevalence of adverse effects or response at endpoint).

ePhase 1: N=227 randomised
Phase 2: N=96
Phase 3: N= 23 re-randomised

e Inclusion criteria: Adult outpatients meeting full diagnostic criteria for DSM-1V defined ADHD (at least 6 out of 9 symptoms of inattentive or
hyperactive/impulsive subtypes, by the age 7 and within the past month) based on clinical assessment and confirmed by Structured Clinical
Interview for DSM-IV (SCID) with supplementation for ADHD, describing a chronic course of symptoms from childhood to adulthood, endorsing
moderate to severe level of impairment attributed to ADHD, and AISRS score > 24. Subjects treated for depression and anxiety disorders receiving
a stable medication for more than 3 months prior to study and who had disorder-specific CGI-Severity score < 3 (mildly ill) were not excluded
from the study;

e Exclusion criteria: clinically significant chronic medical conditions, delirium, dementia, amnesic or other clinically unstable psychiatric disorders
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Interventions

Outcomes

Affiliation
and Funding

(bipolar disorder, psychosis, suicidality), alcohol or substance abuse in the last 6 months, 1Q<80, abnormal baseline laboratory values, pregnhant or
breast-feeding women, previous adequate trial of MPH;

oL S mean age: 35.6 (range 19-60)

o Sex: males 102 (45.7%)

eRace: no information

e Age at initial ADHD diagnosis: no information

o ADHD subtype: all subtypes, not specified

ePrior ADHD pharmacotherapy: no information

¢S mean baseline AISRS score: no information

ePhase I. Two groups:

1. MPH-OROS, titrated to optimal response, initially 36mg/d, increased weekly by 36 mg/d to subjects who failed to attain pre-defined treatment
response and did not experience adverse events, to a maximum dose of 1.3 mg/kg/day or 144 mg regardless of weight; mean daily dose 78.4 £ 31.7
mg (0.97 £ 0.32 mg/kg), N=112
2. Placebo, N=115
Duration: 6 weeks
ePhase Il. Two groups:
1. OROS-MPH, maintenance of doses attained in phase I. N=62
2. Placebo, N=34
Duration: 24 weeks
ePhase Ill. Two groups:
1. OROS-MPH, maintenance of doses attained in phase I. N=12
2. Placebo, N=11
Duration: 4 weeks

e Primary: Improvement in symptoms, maintenance of clinical response and rate of relapse after discontinuation were assessed by ADHD
Investigator symptom rating scale (AISRS), overall severity and change in severity measured by CGI-S and CGI-I;

e Secondary: response to treatment defined as >30% reduction in the symptoms and CGI-I scale score < 2, change in depression and anxiety
symptoms were assessed by Hamilton depression and anxiety scales (HAM-D, HAM-A), global assessment of psychosocial functioning measured
by GAF scale (according to guidelines in DSM-1V);

o Safety: AEs were elicited by spontaneous reports through open-ended questions at each visit, weight, blood pressure, heart rate,
electrocardlograms (ECGs), systematic assessment/documentation of concomitant medication;

o Authors' affiliation: university, healthcare institution, government agency, pharmaceutical industry

e Funding support: pharmaceutical industry

e For our analysis we extracted data from the first 6-week acute efficacy and safety phase.
e Modified ITT population was used in safety analysis, which excluded 4 randomized participants, who did not return for any post treatment
assessment.

e Baseline LS mean HAM-D score was 4.2 and LS mean HAM-A score was 3.8. Cut-off score for moderate depression on HAM-D scale is 14, cut-
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off score for anxiety on HAM-A scale is 18. Endpoint scores (HAM-D LS mean 3.2, HAM-A LS mean 3.7) indicate that treatment with MPH-
OROS was not associated with changes in symptoms of depression or anxiety. This warrants the inclusion of the study in the review.

e Primary efficacy outcome was presented in the form of graphs showing the decrease in total AISRS score by week. Numerical data needed for
efficacy size calculation was not reported. We, therefore, estimated mean values with standard errors of the mean from the graph. End point means
were used to calculate effect size as baseline to end-point change variances were not reported.

e Data on response measured by CGI-I scale was not reported separately as defined in the Methods section but as a joint outcome with reduction of
AISRS score by more than 30%. Reuslts of assessment of GAF were not reported.

o Crossover assignment was designated as the intervention model in ClinicalTrials.gov report (ID: NCT00181571).

¢ An independent post hoc analysis (Biederman 2011) that evaluated association between the executive function deficit (EFD) and response of
ADHD symptoms to treatment with MPH-OROS on a subset (132) of subjects that were enrolled to this study. Outcome of interest, a total BRIEF-
A T-score presented as a Global Executive Composite (GEC), could not be extracted as T-scores of individual domains were reported only.
Improvement of EFD was not listed as a pre-defined outcome on ClinicalTrials.gov report.

Risk of bias table

Authors' Support for judgement
judgement
FEneeT sequence LIS Study subject randomisation was administered by the research hospital pharmacy (centrally controlled
generation
(selection bias) randomisation).
Allocation concealment LOW RISK

. : Centrally controlled randomisation. Comment: Allocation was probably concealed.
(selection bias)

Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK

Patients were reported to have been blinded, both interventions were delivered in identical-appearing tablets.
Pronounced behavioural effects of stimulants may render maintenance of blinding uncertain.

Raters were reported to have been blinded to treatment assignment. Pronounced behavioural effects of stimulants

assessment may render maintenance of blinding uncertain
(detection bias) '
Incomplete outcome data LOW RISK Total discontinuation rate, counting 1.8% exclusions, was low (18.9%) and numerically disproportionate between
(attrition bias) groups (23.2% MPH, 14.8% PCB) with 10.6% of withdrawals unexplained. Moderate effect size was observed.

Mixed-effects model repeated measures (MMRM) approach to deal with missing data was used. Comment: MMRM
method appears less likely to produce biased effect estimates.
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Authors' Support for judgement

judgement

Selective reporting HIGH RISK The original study protocol was not available. Disparity concerning intervention model between the trial report and
(reporting bias) the report on ClinicalTrials.gov, which incompletely presented pre-defined outcomes, was observed. Relevant

outcomes were not reported as defined in the Methods section. Efficacy outcome was reported incompletely (mean
changes without SDs). Comment: inadequate data (end point scores) were used in meta-analysis.

Other bias UNCLEAR RISK  Groups were balanced at baseline. Patients with a history of treatment and good response to MPH were excluded

from the study. Comment: The magnitude of change of the effect size by potential bias is unclear.

Biederman 2012

Methods

Participants

Interventions

e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: 1 in the USA

o Statistical methods: Efficacy-assessment population comprised all subjects (61) with one post-randomisation assessment. Only two assessments
(baseline and end-point) were performed, therefore only subjects completing the trial were included in the analysis (per-protocol analysis).
Continuous dependent variables were analysed using either univariate or repeated measures GLM (generalised linear model) procedure as
appropriate. Pearson Chi-squared tests and logistic regression were used in the analysis of binary data.

o N=69 randomised

eInclusion criteria: Clinically referred patients meeting full DSM-1V criteria for ADHD based on a clinical evaluation and structured diagnostic
interview, childhood onset and persistence of symptoms into adulthood, no pharmacological treatment for ADHD in the past month, a valid
driver's licence and a passed pre-randomisation driving simulation assessment;

e Exclusion criteria: any clinically significant psychological or medical condition (abnormal laboratory values, ECG, structural cardiac abnormality,
hypertension), hypersensitivity to LDX or amphetamines, treatment with psychotropics with significant effects on CNS, history of substance abuse
or in last 6 months, an 1Q<80, pregnant and nursing women;

e Mean age: 22.2 (18-26)

o Sex: males 39 (56.5%)

e Race: white (most of participants), details not reported

e ge at initial ADHD diagnosis: not reported

o ADHD subtype: no information

ePrior ADHD pharmacotherapy: 30 (43.5%); no subject was considered stimulant refractory or intolerant;

¢S mean baseline ADHD-RS score: 31.0

e Two arms:

1. LDX, 30 mg/d, 50 mg/d, 70 mg/d with dose-titration to optimal effect, average dose and distribution of dose among participants not reported,
N=35
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Outcomes

Affiliation
and Funding

Notes

2. Placebo, N=34

e Duration: 6 weeks

e Primary: Participants experiencing collision during surprise events in validated MIT AgelLab Driving Simulator; change in driving behaviour
assessed with Manchester Driving Behaviour Questionnaire (MDBQ);

e Secondary: Improvement in ADHD symptoms measured with ADHD-IV-RS scores, response defined as CGI-I scale score <2 and a reduction in
baseline ADHD-RS score > 30%, global assessment of psychosocial functioning (GAF) according to DSM-IV guidelines, symptoms of depression
and anxiety measured with HAM-D and HAM-A, respectively;

o Safety was assessed by recording adverse events elicited by spontaneous reports through open-ended questions, documenting concurrent
medication, measurements of vital signs (SBP, DBP, P), ECG, body weight, Kennedy Simulator Sickness Questionnaire;

o Authors' affiliation: healthcare institution, university, government agency, pharmaceutical industry

e Funding support: pharmaceutical industry

e Primary objective of this study was to assess the effect of LDX on driving impairment in young adults with ADHD. Subjects up to 26 years of age
were included. As symptoms improvement was not in the main focus, only two efficacy assessments (baseline and end-point) were conducted.

o Disparity was found in definition of safety population between published paper and study results reported on ClinicalTrials.gov (Biederman
2012a). While paper reported 6 post-randomisation exclusions prior to administering the intervention and 2 cases of attrition resulting in 61
subjects comprising safety population, results reported on ClinicalTrials.gov (study ID: NCT00801229) stated 6 excluded subjects in fact received
assigned intervention giving rise to a safety population of 69. We used data published on ClinicalTrials.gov in our analysis, since disparity might
have been corrected when the authors updated and verified the report in 2014.

o \We calculated the events for CGI-Improvement assessment from percentages.

o No significant differences were observed in change scores on depression and anxiety scales between groups.

Risk of bias table

Authors' Support for judgement

judgement

Random sequence UNCLEAR RISK
generation Random sequence generation method was not explained nor mentioned.
(selection bias)

Allocation concealment  UNCLEAR RISK
(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)

Allocation concealment method was not explained nor mentioned.

Participants, but not personnel, were reported to have been blinded, however ensuring blindness is uncertain due to
strong behavioural effects of amphetamines.
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Blinding of outcome UNCLEAR RISK
assessment
(detection bias)

Authors' Support for judgement

judgement

Investigators were reported blinded, however ensuring blindness is uncertain due to strong behavioural effects of
amphetamines.

Incomplete outcome data HIGH RISK Total discontinuation rate was 11.6% and evenly distributed between groups. All withdrawn participants were
(attrition bias) excluded from the per-protocol efficacy analysis that required both of only two assessments (baseline and end-of
trial). Effect size was large. Comment: Exclusion of participants from per-protocol analysis might have biased the
effect size.
Selective reporting UNCLEAR RISK  The original study protocol was not available. Pre-specified outcomes were reported incompletely. Paper reported 6
(reporting bias) post-randomisation exclusions prior to administering the intervention, while results posted on ClinicalTrials.gov

stated 6 excluded subjects in fact received assigned intervention.

Other bias UNCLEAR RISK  No important baseline imbalance between groups was observed. Subjects with known hypersensitivity to

Casas 2013

Methods

Participants

amphetamines were excluded. Comment: The magnitude of change of the effect size by potential bias is unclear.

e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: multicentre, 42 European sites

o Statistical methods: All randomised subjects (279) comprised the ITT population and were included in the primary and secondary outcome
analysis. Missing data were dealt with by using LOCF approach; for subjects with no post-baseline efficacy measurement a change of 0 was
imputed. Least square (LS) mean changes from baseline to end point were calculated by using ANCOVA model in the estimation of treatment
effects and comparison between the treatment groups with multiplicity adjusted for by Dunnet's procedure. The safety population included all
randomized subjects who received at least one dose of study medication. Response to treatment was analysed using Cochran-Mantel-Haenzel test.
Sensitivity analyses were performed using modified ITT population (197) where subjects who discontinued for reasons other than lack of efficacy
were excluded, and per-protocol population (213) including all randomised subjects without major protocol deviations. Post-hoc analyses included
determination of relationship between investigator- and self-reported symptom improvement, correlation between symptomatic and functional
outcomes, and mediator analyses.

o N=279 randomised

e Inclusion criteria: Adult men and women, aged between 18 and 65 years, diagnosed with ADHD as defined by DSM-1V criteria, confirmed by the
Conners' adult ADHD diagnostic interview for DSM-1V (CAADIID) and Structured Clinical Interview for DSM-1V Axis | disorders (SCID-1/P);
CAARS total score >24 at screening; chronic course of ADHD symptomatology from childhood to adulthood with some symptoms present before
age 7 years, patient agrees to take only the supplied study drug and not initiate any new or change currently used behavioural modification
programme during the study



XIXXX

Interventions

Outcomes

Affiliation
and Funding

e Exclusion criteria: Patients (or their child) with a history of poor response, intolerance or allergy to MPH, patients diagnosed with clinically
unstable psychiatric condition (acute mood, bipolar, obsessive-compulsive, psychotic, personality disorders), diagnosis of autism, Asperger's
syndrome, known or suspected mental retardation, eating disorder, motor tics or family history of Tourette's syndrome, substance use disorder (not
including nicotine or caffeine), hyperthyroidism, miocardial infarction or stroke in the last 6 months, history of seizures, glaucoma or uncontrolled
hypertension, angina pectoris, cardiac arrhythmias, pregnant and breast-feeding women, any serious medical condition or concomitant medication
likely to interfere with safe administration of MPH-ORQS. Discontinuation was required for: alpha-2 adrenoceptors agonists, antipsychotics,
theophylline, coumarin anticoagulants, anticonvulsants, any ADHD treatment, herbal and over-the-counter stimulant diet preparations or drugs
containing stimulants, MAO inhibitors, antidepressants, except patients on stable doses of antidepressants for >3 months, and mood stabilizers;
patients receiving any form of psychological treatment;

e Mean age: 35.7 (range 18-65)

o Sex: males 146 (52.3%)

e Race: white 174 (95.6%)

e Age at initial ADHD diagnosis: LS mean (SD): 31.7 (13.6) years

o ADHD subtype: combined 195 (69.9%), inattentive 78 (28.0%), hyperactive/impulsive 6 (2.2%)

ePrior ADHD pharmacotherapy: no information

oS mean baseline scale scores: CAARS-O:S 36.5, CAARS-S:S 48.6

e Three groups:

1. MPH-OROS 54 mg/d, starting with 36 mg for 1 week, followed by 54 mg for 12 weeks, N=90
2. MPH-OROS 72 mg/d, starting with 36 mg for 1 week, followed by 72 mg for 12 weeks, N=92
3. Placebo, N=97

e Duration: 13 weeks (excluding two-week screening and wash-out period, and one-week post-treatment follow-up period)

e Primary: Improvements in ADHD symptoms measured by Coners' adult ADHD rating scale, investigator-rated, screening version (CAARS-O:S)
total scores from DSM-1V derived items;

e Secondary: CAARS-O:S subscale scores (inattention, hyperactivity/impulsivity), response rate, defined as >30% reduction in CAARS:O-SV total
score, CAARS-S:S (self rated, short version) total score and the ADHD index, CGI-S (with change in severity), CGI-C (CGI-I), Sheehan Diability
Scale (SDS) score, ADHD Impact Module - Adult (AIM-A), Drug use screening inventory, revised (DUSI-R), anxiety assessed by HAM-A,
depression assessed by HAM-D;

o Safety: assessed by recording TEAESs using Medical Dictionary for Regulatory Activities (MedDRA) terminology, vital signs, ECGs, body mas,
clinical laboratory tests;

o Authors' affiliation: university, healthcare institution, pharmaceutical industry

e Funding support: pharmaceutical industry

e Random sequence generation was prepared by the study sponsor.

o Currently active and stable comorbid mood and anxiety disorders were identified in 12.2% of patients with 33.7% reporting history of such
psychiatric comorbidity. In 1.8% of subjects active alcohol and substance use disorders were identified while 16.5% reported history of such
disorders. Active personality disorders were present in 2.5% and 1.8% of subjects reported history of such disorders.

o \With respect to the highest educational status achieved, 27.2% and 30.8% of subjects graduated from the university and high school, respectively,
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while 25.1% were still completing education. Familiy history of ADHD was reported by 58.1% of patients.

e Primary efficacy outcome analysis showed MPH-OROS 54 mg dose was not significantly superior to placebo. In contrast, secondary efficacy
analyses demonstrated the efficacy of the lower dose was statistically significant. We grouped both doses into one intervention in our analysis.

¢ CGI-Change and CGI-Improvement appeared equal instruments as both used the same scale (from 1, very much improved to 7, very much worse).
CGlI-Improvement cut-off score was not clearly defined. The term "some degree of improvement " might have included scores <3, disagreeing
with commonly defined definition of improvement (CGI-I score <2). Patients with missing baseline or end of treatment value were excluded from
this analysis.

o Marked placebo response was observed (45.4% on CAARS-O:SV score reduction by >30%, 61.2% on CGI-Improvement).

o Study report on ClinicalTrials.gov (study ID: NCT00714688) posted results. Study was registered at the EU Clinical Trials Register (EudraCT
number: 2007-002111-82).

Risk of bias table

Authors' Support for judgement
judgement
Random sequence LOW RISK
generation Computer-generated block randomisation with stratification by study centre.
(selection bias)
Allocation concealment LOW RISK

. : Randomized allocation (obtaining treatment codes) was implemented via an interactive voice response system.
(selection bias)

Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK

Both subjects and caregivers were reported to have been blinded. However, pronounced behavioural effects of
stimulants may render maintenance of blinding uncertain.

Both investigators and outcome assessors were reported to have been blinded. However, pronounced behavioural

assessment effects of stimulants may render maintenance of blinding uncertain.
(detection bias)
Incomplete outcome data HIGH RISK Total discontinuation rate, counting 1 excluded subject, was marked (36.2%) and numerically disproportionate

(attrition bias) between groups (39.6% MPH, 29.9% PCB) with all withdrawals explained (MPH: majority due to adverse events,
PCB: majority due to lack of efficacy). LOCF method was applied to deal with missing data. Small effect size was
observed. Comment: Any method for imputing missing data would result in uncertain and likely biased effect size.

Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported. All pre-specified outcomes found on ClinicalTials.com were also described in the study report. Comment:

Probably low risk.
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Authors' Support for judgement

judgement
Other bias UNCLEAR RISK  No baseline imbalance between groups was observed. Patients (or their child) with a history of poor response or
intolerance to MPH were excluded from the study. Comment: The magnitude of change of the effect size by
potential bias is unclear.

Goodman 2016

e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: 35 sites in the USA

o Statistical analysis: Modified ITT population in primary efficacy outcome analysis was defined as all randomised subjects who received at least
one dose of study medication and had any post-baseline efficacy data (341). If a single questionnaire item was missing, the score was imputed and
if more than one item was missing, the total score was treated as missing. LOCF was used to deal with missing data. Safety population, not
specifically defined, comprised 349 subjects who received a dose of study medication. Treatment groups were compared using ANCOVA model
with treatment group and pooled study centre as factors and AISRS total baseline score as covariate. Ordinal and binary outcome data were
analysed by Cochran-Mantel-Haenszel (CHM) test controlling for study centre. Gate-keeping fixed sequence approach was used in testing multiple
secondary efficacy outcomes (15) to control the overall Type | error at 0.05.

SETRU(S]oETa ISl » N=357 randomised

e Inclusion criteria: ADHD diagnosis of any type as defined by DSM-1V, and as evaluated with adult ADHD diagnostic scale (ACDS) v. 1.2, and a
Mini International Neuropsychiatric Interview, AISRS score >24 at screening/baseline, ability to read and understand English; patients with mild
depression (Hamilton HDRS scale <18) or mild anxiety (Hamilton HARS scale <21) were not excluded:;

e Exclusion criteria: any significant history of cardiovascular disease or newly detected via ECG, history of substance or alcohol dependence (with
admission for rehabilitation), current neurologic or psychiatric illness/medication that may interact with MPH, moderate or severe anxiety or
depression as assessed at screening, history or current suicidal thoughts or attempts, history of stimulants or ATX use within 5 years or other
ADHD medication within 30 days, known allergies, hypersensitivity, or intolerance to MPH-OROS;

e Mean age: 35.7 years (range 18-65)

o Sex: males 192 (53.8%)

e Race: white 288 (82.5%), black 40 (11.5%), Asian 11 (3.2%) based on safety population

e Age at initial ADHD diagnosis: no information

o ADHD subtype: combined 283 (81.1%), inattentive 61 (17.5), hyperactive/impulsive 5 (1.4%)

ePrior ADHD pharmacotherapy: no information

¢ LS mean baseline AISRS score: 37.4

Interventions FRRNYR[(o[V]sks
1. MPH-OROS, 18 mg/d titrated by 18mg/d weekly to a maximum of 72 mg/d until the subject reached an AISRS score <18 or a limit of
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Outcomes

Affiliation
and Funding

tolerability, N=178
2. Placebo, N=179

e Duration: 6 weeks (titration period 4 weeks, maintenance period 2 weeks)

e Primary: Improvement in symptoms assessed by Adult ADHD Investigator Symptom Rating Score (AISRS);

e Secondary: CGI-Improvement of illness, change in CGI-Severity of illness, adult ADHD self report scale (ASRS) and observer report adult
ADHD-RS-IV scale, responder rate (proportion of subjects with AISRS score <18 at endpoint), executive function deficit improvement measured
by self- and observer-rated BRIEF-A GEC score, cognitive and executive function improvement assessed by the Central Nervous System Vital
Signs (CNSVS) Computerized Neurocognitive Battery: Stroop test, Shifting attention test (SAT), Continuous performance test (CPT), and Symbol
digit modalities test (SDMT); adult ADHD impact module (AIM-A), self-rated Endicott work productivity scale (EWPS), self- and observer-rated
Dyadic satisfaction subscale (DSS) of the Dyadic adjustment scale (DAS), self- and observer-rated Satisfaction with treatment questionnaire, self-
rated Pittsburgh sleep quality index (PSQI), self-rated Epworth sleepiness scale (ESS), and movement during sleep (actigraphy);

o Safety: Adverse events were collected by non-systematic assessment by using MedDRA 11.0 terminology, assessment of suicidality using
modified InterSePT Scale for Suicidal Thinking (ISST-Plus);

o Authors' affiliation: principal investigators were reported not to have been employed by the organisation sponsoring the study, further information
not reported

e Funding support: pharmaceutical industry

o Newly published report of this study was found at the finishing stages of this systematic review. Prior to that we had extracted data posted on
ClinicalTrials.gov. Some inconsistencies between the two reports were observed. Eventually, we extracted data from the published report, since it
was an official publication of the trial with information not previously posted on ClinicalTrials.gov.

o Authors estimated that 312 subjects would provide 90% power to determine significance at an o level of 0.05.

e Baseline assessment of psychiatric comorbidity diagnosed 14.6% of subjects with mild depression and 36.7% with mild anxiety.

¢BREIF-A GEC were not transformed in T-score and were reported as LS means with standard errors (SE).

e Response rates (AISRS score <18) assessed on efficacy population were 45.0% in the OROS-MPH group and 30.8% in the PCB group.

o Gate-keeping fixed sequence hypothesis testing procedure stopped at the primary outcome, since the outcome Reaction time domain of the Stroop
test with gate-keeper sequence number 2 failed to reach significance.

o No clinically important results in relation to anxiety, depression or suicidality measures were observed.

Risk of bias table

Authors' Support for judgement

judgement

Random sequence LOW RISK
generation
(selection bias)

Subjects were randomly assigned by an interactive voice response system. Method of randomisation not specified.
Comment: Probably done.
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Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment
(detection bias)
Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Other bias

Huss 2014

Authors’

judgement
LOW RISK

UNCLEAR RISK

UNCLEAR RISK

UNCLEAR RISK

LOW RISK

UNCLEAR RISK

Methods e Three phases:

Support for judgement

Interactive voice response system was used in allocating subjects. Comment: Probably done.

Subjects were reported to have been blinded. Pronounced behavioural effects of stimulants may render maintenance
of blinding uncertain.

Investigators were reported to have been blinded. Pronounced behavioural effects of stimulants may render
maintenance of blinding uncertain.

Total discontinuation rate, including 4.5% exclusions, was moderate (21.8%) and evenly distributed between the
groups (20.8% MPH, 22.9% PCB) with all withdrawals explained. Low effect size was observed. Authors
demonstrated numerical disproportion between end-point measures obtained when withdrawn subjects were
excluded from analysis and when LOCF method was used to deal with missing data. Comment: Unclear whether
effect size had been underestimated.

The original study protocol was not available however all results of relevant outcomes described in the Methods
section of the published paper were reported. Minor inconsistencies in study data and results were found between
the study record on ClinicalTrials.com and published article. Comment: Probably low risk.

Groups were balanced at baseline. Subjects with history of ADHD medication within 5 years of the trial and those
with known intolerability or hypersensitivity to MPH were excluded. Comment: The magnitude of change of the
effect size by potential bias is unclear.

I. Randomised, double-blind, placebo-controlled, parallel design, dose-confirmation phase
I1. Real-life (non-blind?) dose optimisation phase
I11. Re-randomised, double-blind, placebo-controlled withdrawal (maintenance of effect) phase

o Number of study sites: 67 centres in 9 countries

o Statistical methods: Full analysis set (FAS) population comprised all subjects (700) who took at least one dose of study medication and complied
with good clinical practice (GCP) standard. Efficacy analyses were performed on participants with baseline and any post-baseline measurements
(632 for DSM-1VV ADHD RS and CGI-I). Safety analysis set comprised all participants (722) who took at least one dose of the assigned study
medication. Missing post baseline scores were imputed using last observation carried forward (LOCF) approach or, in phase 111, multiple
imputation (MI) if data were not available for LOCF. Continuous variables were evaluated by analysis of covariance (ANCOVA), model with
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Participants

Interventions

treatment group and centre as factors and baseline score as covariate. Categorical data were analysed using a logistic regression model with
treatment as the factor and baseline values as covariate.

o N=725

e Inclusion criteria: adult patients diagnosed with ADHD of any type with a childhood onset according to DSM-IV diagnostic criteria, DSM-1V
ADHD RS total score >30 at screening and baseline, women of childbearing potential practising an acceptable method of contraception,
discontinuation of psychological treatment for ADHD at least one month prior to screening, timely discontinuation of any psychotropic medication
according to drug class (antidepressants, stimulants, antipsychotics, anticonvulsants, lithium and other mood stabilizing drugs, herbal preparations
with psychotropic potential, benzodiazepines, barbiturates, all other sedatives or hypnotics, MAO inhibitors, fluoxetine);

e Exclusion criteria: preexisting cardiovascular (severe hypertension, heart failure, miocardial infarction, etc) and cerebrovascular disorders (cerebral
aneurysm, vascular abnormalities including vasculitis and stroke), comorbid psychiatric condition requiring medication or may interfere with study
participation, history of seizure or use of anticonvulsant medication, family history of Tourette's syndrome, history of alcohol or substance use
disorder within the last 6 months, significant respiratory,hepatic, gastrointestinal, renal, hematological or oncologic disorder, diagnosis of
glaucoma, hyperthyroidism, pheochromocytoma, BMI over 35 or under 18.5, psychological or behavioral therapies initiated within 3 months for
reasons other than ADHD, pregnancy or lactation, patients with either hypersensitivity, intolerance or poor response to stimulants;

o Mean age: 35.4 years (18-60)

Sex: males 395 (54.5%)

e Race: white 649 (89.5%), black 20 (2.8%), Asian 18 (2.5%), other 38 (5.3%)

e Age at initial ADHD diagnosis: no information

o ADHD subtype: all types, not specified

e Prior ADHD pharmacotherapy: 96 (13.3%), MPH 9.1%, MAS 2.5%, LDX 1.1%

oS mean baseline ADHD-RS score: 39.2 (additionally reported mean ASRS score: 52.0, CAARS-O:S score: 46.7)

ePhase I. Four groups: initial dose of 20 mg/d increased weekly by 20 mg/d in a forced-dose escalation manner to the assigned dose;

1. MPH-LA, 40 mg/d, N=181

2. MPH-LA, 60 mg/d, N=182

3. MPH-LA, 80 mg/d, N=181

4. Placebo, N=181

Duration: 9 weeks (3-week titration period, 6-week fixed-dose period)

ePhase Il. One group:

1. MPH-LA, titrated to optimal dose, initially 20 mg/d, increased weekly by 20 mg/d to optimum symptom control and tolerability, N=584 (all
subjects who completed phase ., including those treated with placebo,)
Duration: 5 weeks
ePhase Ill. Two groups:
1. MPH-LA, maintenance of the optimal dose attained in phase 1., N=366 (114, 132, 120 for the respective doses)
2. Placebo, N=123
Duration: 6 months (26 weeks)

e Primary: Improvements in ADHD symptoms measured by change in the clinician rated DSM-IV ADHD RS total score, improvement in
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functioning measured by Sheehan disability scale (SDS), maintenance of effect measured by the proportion of treatment failures at the end of the
trial (week 40);

e Secondary: clinical improvement assessed by the CGI-I scale (improvement defined as CGI-I scale score <2), change in severity of illness assessed
by the CGI-S scale, observer/informant-rated improvement in symptoms measured by the CAARS-O:S and ASRS total scores;

o Safety: assessed by recording TEAES, measuring vital signs and ECG intervals, and laboratory parameters;

AViilIEU el » Authors' affiliation: university, healthcare institution, pharmaceutical industry
ETaloM=0lale[TslsM e Funding support: pharmaceutical industry

Notes ¢ Authors reported that the study protocol was designed in accordance with the EU guideline on studies in ADHD and Consort guidelines.

¢ At the end of phase Il (5-week real life dose optimisation) number of subjects receiving each dose was comparable (152, 177, 160 for respective
doses) with the arithmetic mean dose of 60.3 mg.

e Response to treatment defined as reduction in DSM-IV ADHD RS total score by >30% at the end of phase one was 79.2% and 58.1% for MPH-
LA and PCB groups, respectively. Rate of treatment failures at the end of week 40 was 21.3% in MPH group and 49.6% in PCB group.

o The dose-response relationship was not observed.

o Study report on ClinicalTrials.gov (study ID: NCT01259492) posted results. Study was registered at the EU Clinical Trials Register (EudraCT
number: 2010-021533-31) where study data, but not results, were posted.

Risk of bias table

Authors' Support for judgement
judgement
Ranéjeonrgri(i](:j:nce ROLANES The IVRS/IWRS provider used a validated automated system to randomise participants. A randomized medication
(selection bias) list was created separately by the drug supplier.
Allocation concealment LOW RISK Randomized allocation was implemented by obtaining confidential randomisation number via an interactive
(selection bias) voice/web response system (IVRS/IWRS). All study drugs were identical in packaging and labelling.
Blinding of participants UNCLEAR RISK All participants and medical personnel were reported to have been blinded. All study drugs were identical in
and personnel appearance, taste, odour, and schedule of administration. However, pronounced behavioural effects of stimulants
(performance bias) may render maintenance of blinding uncertain.
Bllnofl;sr;gszfmoel;tfome UNCLEAR RISK All clinical, statistical, data management and data monitoring staff were reported to have been blinded. However,

(detection bias) pronounced behavioural effects of stimulants may render maintenance of blinding uncertain.
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Authors' Support for judgement

judgement

Incomplete outcome data LOW RISK Total discontinuation rate was low (19.4%) and evenly distributed between groups (20.8% MPH, 15.5% PCB). All
(attrition bias) withdrawals were explained. Total discontinuation rate included 12.8% exclusions (13.4% MPH, 11.0% PCB), with

the majority of exclusions due to unavailable baseline and post-baseline measurements. Moderate effect size was
observed. Missing data were imputed using the LOCF method. Comment: Missing data probably did not affect the
results significantly.

Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported. All pre-specified outcomes found on ClinicalTials.com and EU Clinical Trials Register were also

described in the study report.

Other bias UNCLEAR RISK  Groups were balanced at baseline. Patients with hypersensitivity or history of poor response to stimulants were

excluded. Comment: The magnitude of change of the effect size by potential bias is unclear.

Kuperman 2001

Methods

Participants

e Randomised, double-blind, multi-intervention (two medications controlled with placebo), parallel design trial with placebo lead-in phase

o Number of study sites: no information

o Statistical methods: Modified ITT population, which was defined as all patients who completed at least 1st week of double blind treatment,
comprised 30 out of 37 randomised subjects and was used in all analyses except for the analysis of adverse events. LOCF approach was used to
handle missing data. Power analysis and total sample size calculation was based on maximum response rates demonstrated in earlier studies.
Fischer's exact test was used to compare CGl-I score between study arms. Baseline to end-point change was analysed by Wilcoxon's signed rank
test, while Kruskal-Wallis test was applied in comparison of the continuous outcomes between study arms.

o N=37 randomised

e Inclusion criteria: Meeting full DSM-IV criteria for a diagnosis of ADHD at the time of study entry, presence of a chronic course of ADHD
symptoms from childhood to adulthood, endorsement of moderate or severe level of impairment attributed to the ADHD symptoms;

e Exclusion criteria: clinically significant chronic medical condition, another pharmacologically treated psychiatric diagnosis or unstable psychiatric
symptoms (suicidal behaviour, violence, criminality, psychosis), history of tic disorders, mental retardation (1Q<80), organic brain disorder,
substance abuse within 6 months, females in reproductive age not taking medically approved contraception; additionally to bupropion: recent
seizure history or eating disorders predisposed to bupropion induced seizures;

e Mean age: 32.3 (range: 18-60)

o Sex: males 21 (70%) in the ITT population

eRace: no information

e Age at initial ADHD diagnosis: no information

o ADHD subtype: no information
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Interventions

Outcomes

Affiliation
and Funding

e Prior ADHD pharmacotherapy: no information

oL S mean baseline ADHD-RS-self score: 26.6, mean baseline CGI-S score was 4 (moderately ill)

e Three arms:
1. MPH-IR,1-week titration up to 0.9 mg/kg/d divided into 3 doses, average dose and distribution of dose among participants not reported, N=12
2. BUP-SR, 2-week titration up to 300 mg/d (200 mg a.m. and 100 mg p.m.), average dose and distribution of dose among participants not
reported, N=13
3. Placebo, some patients corresponded to the dosing regimen of methylphenidate arm, some received placebo once a day, N=12

e L_ead-in all-placebo arm: dosage regimen not reported

o Duration: 8 weeks (lead-in placebo phase 1 week, treatment phase 7 weeks)

ePrimary: Response defined as CGI-I scale score < 2 at the study end, improvement in symptoms measured with ADHD Symptoms Checklist
Severity Scale (ADHDRS-self), derived from DSM-I11-R, updated and validated for the DSM-IVV ADHD criteria (maximum scale score 42)

e Secondary: Affective and anxiety symptoms assessed with Hamilton (HAM-D, HAM-A) scale scores, neuropsychological assessment including
Hopkins verbal learning test (HVLT), Verbal fluency test, Digit ordering test, Trails A and B, Conners' Continuous performance test (CPT)

o Safety was assessed by recording adverse events during each visit; general chemistry screen and ECG were performed at entry and on exiting the
study.

o Authors' affiliation: university

e Funding support: pharmaceutical industry

o Both experimental groups were found relevant for inclusion into their corresponding pair-wise comparison of intervention arms.

o Power analysis was based on the largest response rate reported in previous studies. Both medications were treated as a single intervention in the
total sample size calculation.

e Single blind lead-in placebo phase, the purpose of which was not presented, was conducted after enrolment and allocation to one of the study arms,
and resulted in 5 exclusions, that were accounted for (3 subjects indicated their preference for not being at risk for placebo treatment, 1
experienced adverse events, 1 did not comply with the protocol). Apparently, placebo responders were not excluded from the trial.

o Apparently two placebo arms were formed with one corresponding to the dosage regimen of methylphenidate and the other receiving placebo once
a day.

¢ "Titration to a maximum daily dose" denomination might suggest that forced dose escalation posology was implemented given that no data were
reported on average daily dose or dose disposition or dose-increase steps. Methylphenidate daily dose was presented in milligrams per kilogram
body weight with the patients' average body mass unreported.

¢ No significant differences were observed in change scores on depression and anxiety scales between groups.

o Seven withdrawals during the placebo lead-in phase and the first week of trial were explained. Any further discontinuations in the next 7 weeks
were not reported. Given that the LOCF method was used to handle missing data, further withdrawals had likely occurred. Thus, retention in
treatment could not be estimated and assessment of discontinuation due to adverse events is uncertain. No data were provided to assess
discontinuation due to lack of efficacy.
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Risk of bias table

Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)

Blinding of outcome
assessment
(detection bias)
Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)
Other bias

Medori 2008

Authors’

judgement
UNCLEAR RISK

UNCLEAR RISK

HIGH RISK

HIGH RISK

UNCLEAR RISK

LOW RISK

LOW RISK

Support for judgement

Random sequence generation method was neither explained nor mentioned.

Allocation concealment method was neither explained nor mentioned.

Double blinding reported but not detailed. During the single blind lead-in phase only participants were blinded.
Patients were treated unequally. Differing schedules of administration across study arms, including unclear regimen
in the lead-in placebo phase, posed a high risk to the efficacy of blinding. Pronounced behavioural effects of
stimulants may render maintenance of blinding uncertain.

Double blinding reported but not detailed. Patients were treated unequally. Differing dosage regimens across study
arms, including unclear regimen in the lead-in placebo phase, posed a high risk to the efficacy of blinding.
Pronounced behavioural effects of stimulants may render maintenance of blinding uncertain.

All 7 (18.9%) exclusions were accounted for and thus included in the safety analysis. LOCF method was reported to
have been applied to deal with missing data, but the total discontinuation rate was inadequately explained.
Comment: With the attrition rate unknown the risk of biased results is unclear.

The original study protocol was not available however all relevant outcomes stated in the Methods section were
reported in the Results section.

Groups were balanced at baseline. Single blind lead-in placebo phase apparently was not followed by exclusion of
placebo responders. Comment: The study appears free of other potential sources of bias.

Methods e Randomised, double-blind, placebo-controlled, parallel design, phase 3 trial

o Number of study sites: 51 in 13 European countries

o Statistical methods: Modified ITT efficacy population comprised all patients (394) who received at least one dose of treatment and had at least one
post baseline efficacy measurement, while safety population included all patients (401) who received at least one dose of trial medication. Missing
values for end point visits were imputed using LOCF approach. In the estimation of treatment effects least square (LS) mean changes from
baseline to end point were calculated by ANCOVA model. Multiplicity in comparison between the treatment groups was adjusted for by Dunnet's
procedure. Response to treatment, defined as >30% reduction in CAARS:O-SV total score, was analysed by Cochran-Mantel-Haenzel test with
Sidak correction to adjust for multiple comparisons.
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Outcomes

Affiliation
and Funding

o N=402 randomised

e Inclusion criteria: Adult men and women, aged between 18 and 65 years, diagnosed with ADHD as defined by DSM-1V criteria, confirmed by the
Conners' adult ADHD diagnostic interview for DSM-1V (CAADIID) and Structured Clinical Interview for DSM-1V Axis | disorders (SCID-1/P);
CAARS total score >24 at screening; chronic course of ADHD symptomatology from childhood to adulthood with some symptoms present before
age 7 years; patients taking stable dosage of antidepressants for at least 3 months prior to screening were not excluded;

e Exclusion criteria: Patients (or their child) with a history of poor response or intolerance to MPH, patients diagnosed with clinically unstable
psychiatric condition (acute mood, bipolar, obsessive-compulsive, psychotic, personality disorders), substance use disorder within the last 6
months, family history of schizophrenia or affective psychosis, serious illness (hepatic or renal insufficiency, cardiac, pulmonary, vascular,
gastrointestinal, and metabolic disturbances), hyperthyroidism, miocardial infarction or stroke in the last 6 months, history of seizures, glaucoma or
uncontrolled hypertension;

oL S mean age: 34.0 years (range: 18-63)

o Sex: males 218 (54.4%)

e Race: white 391 (97.5%), other (black, Hispanic) 10 (2.5%)

e Age at initial ADHD diagnosis: mean (SD) 29.9 (0.66) years, median 32 years

o ADHD subtype: combined 284 (70.8%), inattentive 97 (24.2%), hyperactive/impulsive 16 (4.0%), not otherwise specified 4 (1.0%)

e Prior ADHD pharmacotherapy: no information

¢S mean baseline CAARS:O-SV score: 36.7

e Four groups:

1. MPH-OROS 18 mg/day, average 0.24 (SD 0.048, range 0.1-0.4) mg/kg/day, N=101

2. MPH-OROS 36 mg/day, average 0.50 (SD 0.112, range 0.3-0.8) mg/kg/day, N=102

3. MPH-OROS 72 mg/day, initially 36 mg/d for 4 days, followed by 54 mg/d for 3 days, and by 72 mg/d for 4 weeks, average 0.96 (SD 0.198,
range 0.6-1.7) mg/kg/day, N=102

4. Placebo, N=96

* Duration: 5 weeks

e Primary: Symptoms improvement measured with investigator-rated CAARS:O-SV as a change in total score (of two subscales) from baseline to
end-point;

e Secondary: Change in CAARS:O-SV total and sub-scale scores at weeks 1, 3 and 5; response rate, defined as >30% reduction in CAARS:0-SV
total score, symptoms improvement measured with self-rated CAARS:S-S as a change in total score from baseline to end-point; severity of illness
assessed by CGI-S scale, functional impairment measured by Sheehan Disability Scale (SDS);

o Safety assessed with observation of adverse events using Medical Dictionary for Regulatory Activities (MedDRA) terminology, vital signs,
clinical laboratory tests and physical examination;

¢ Authors' affiliation: pharmaceutical industry, university, healthcare institution

e Funding support: pharmaceutical industry

e Dosages used in this study were those approved by the FDA for treating ADHD in children and adolescents.

o Currently active and stable comorbid mood and anxiety disorders were identified in 12% of patients with 29.9% reporting history of such
psychiatric comorbidity. Additionally, 13.5% of subjects reported history of alcohol and substance use disorders.



o The sample size and power calculation predicted 6% total withdrawal rate, whereas total discontinuation rate reached 9.2%. Imputing missing
values using LOCF technique was used in order to secure power set at >90%.

o Study authors used standard error (SE) as denominator in SMD formula, therefore higher SMDs were obtained for each dose-placebo comparison.

e Smaller number of subjects were included in secondary outcomes assessment (CAARS:S-S, CGI-S, SDS). SMD calculation performed by review
authors using changes of total CAARS:S-S scores gave a slightly higher value (-0.47 vs -0.42). Neither scale reached statistically significant
difference in mean change between the three dosage groups.

¢ CAARS:0-SV and CAARS:S-S hyperactivity/impulsivity subscales scores consistently demonstrated significant superiority of MPH-OROS over
placebo at 72 mg/d and 36 mg/day, respectively.

o The trial had an open-label extension of 7 weeks with additional secondary outcomes: Quality of life enjoyment and satisfaction questionnaire (Q-
LES-Q) and the Global assessment of effectiveness (GAE).

o Study report on ClinicalTrials.gov (study ID: NCT00246220) was incomplete with no results posted. Study was registered on EU Clinical Trials
Register (EudraCT number: 2004-000730-37) with study data and clinical study report synopsis with results posted.

Risk of bias table

Authors' Support for judgement
judgement
Random sequence LOW RISK
generation Computer-generated block randomisation with stratification by study centre.
(selection bias)
Allocation concealment LOW RISK

. : Randomized allocation was implemented via an interactive voice response system.
(selection bias)

Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK

Double blinding reported but not detailed. Pronounced behavioural effects of stimulants may render maintenance of
blinding uncertain.

Double blinding reported but not detailed. Pronounced behavioural effects of stimulants may render maintenance of

assessment blinding uncertain
(detection bias) '
Incomplete outcome data LOW RISK Total discontinuation rate, counting 2.0% exclusions, was low (9.2%) and numerically disproportionate between
(attrition bias) groups (9.8% MPH, 6.3% PCB) with 22 (5.5%) withdrawals unaccounted for. Low effect size was observed.

Missing data were imputed using the LOCF. Comment: Missing data probably did not affect the results
significantly.



Authors' Support for judgement

judgement

Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported. All pre-specified outcomes and results in EU Clinical Trials Register report synopsis were also described

in the study report.

Other bias UNCLEAR RISK  No baseline imbalance between groups was observed. Patients (or their child) with a history of poor response or

Retz 2012

Methods

Participants

intolerance to MPH were excluded from the study. Comment: The magnitude of change of the effect size by
potential bias is unclear.

e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: 10 in Germany

o Statistical analysis: ITT population used in the primary efficacy analysis, although it was not clearly defined, comprised all randomised subjects.
LOCF approach was used to impute missing data and its robustness confirmed by performing sensitivity analysis of a best-case and a worst-case
scenarios, and per-protocol analysis. In case of missing (unanswered) questionnaire items the obtained sum was averaged and multiplied by the
total number of items. Safety population was not clearly defined, however it apparently comprised all randomised patients. Treatment groups were
compared using a linear mixed effect model with treatment as a fixed effect, study centre as a random effect and baseline WRAADDS total score
as a covariate. Ordinal data were analysed by Wilcoxon-U test and binary data by Fischer's exact test.

¢N=162 randomised

e Inclusion criteria: Outpatients aged >18 years fulfilling the DSM-1V criteria (ADHD-DC score, German version) with WRAADDS score >35 and
confirmed with SCID I and Il diagnostic interviews, symptoms existing since childhood verified by German version of the Wender Utah rating
scale and WURS-k scores >30, willing to eat breakfast and to come to observation appointments;

e Exclusion criteria: BMI <20, body weight >130 kg, 1Q<85, unstable psychiatric conditions (schizophrenia, bipolar disorder, acute depressive
episode, acute anxiety disorder) or treatment with any psychopharmacological drug in addition to study medication, any serious medical illness
(cardiac, vascular, liver, kidney and thyroidal disorders, terminal illness), evidence of alcohol and drug dependence within the last 6 months,
glaucoma, enlarged prostate, participation in any drug trial in the past 30 days, pregnancy, lactation or no adequate contraception, shift or night
work;

oL S mean age: 37.4 years

o Sex: 76 (46.9%) males

e Race: not reported

e Age at initial ADHD diagnosis: not reported

o ADHD subtype: not reported

e Prior ADHD pharmacotherapy: 54 (33.3%)



Interventions

Outcomes

Affiliation
and Funding

Notes

oL S mean baseline scale scores: WRAADS 45.9, CAARS-S:L 120.3

o Two groups:
1. MPH-ER, initial dose 10-30 mg (bid, divided in two equal doses) according to body weight (4 weight classes) and titrated to an optimal dose
based on tolerability or to a maximum daily dose of approximately 1 mg/kg (40mg, 60mg, 80mg, 120 mg according to respective 4 weight
classes); average daily dose 66 + 20 mg (males 80.0 + 8.8 mg, females 66.9 + 15.8 mg) equivalent to 0,9 + 0.2 mg/kg, N=84
2. Placebo, N=78

e Duration: 8 weeks (titration phase 2 weeks, maintenance phase 6 weeks)

e Primary: Improvement in ADHD symptoms assessed by the German version of the Wender-Reimherr Adult Attention Deficit Disorder Scale
(WRAADDS);

e Secondary: German version of the DSM-IV ADHD Diagnostic checklist, CAARS-S:L, CGI (overall severity, change of severity, improvement,
overall therapeutic effect and tolerability), Sheehan Disability Scale (SDS);

o Safety: Standardized assessment of AEs was performed using somatic symptom sheet of the AMDP-system rating scale with 40 neurologic and
somatic items, measurement of vital signs;

¢ Authors' affiliation: university, healthcare institution

e Funding support: pharmaceutical industry

o Galenic department at the manufacturer of the trial drug conducted randomisation and allocation.

e Standardized mandatory disease management programme administered individually to all participants in 7 sessions where they were informed
about ADHD aetiology and symptoms, received support in perception of symptoms and help with the management of self-regulation, emotional
problems, time management and performing daily routines. Used in an earlier study Rosler 2009.

o Groups were significantly different regarding sex and average body weight with MPH-ER group had less men (38% vs 56%) and was lighter (73.8
kg vs 82.9 kg), thus end point average doses were lower as well. Subgroup analysis was reported to have shown no significant changes to the
general claims for MPH-ER efficacy.

e Among currently confirmed comorbid diagnoses most prevalent were phobic disorders (7.4%), somatization disorder/hypochondriasis (3.7),
dysthymia (3.1%), and most frequently diagnosed personality/adaptation disorders were obsessive-compulsive, avoidant, negativistic, borderline,
depressive, paranoid, narcissistic, antisocial, and dependent. Most commonly reported lifetime comorbid diagnoses were major depression
(19.1%), drug abuse (11.1), alcohol abuse (7.4), eating disorders (7.4), depression (4.3%), and obsessive-compulsive disorder (4.3).

¢ Mean changes from baseline to end-point were reported without accompanying standard deviations. Reported p-value (p= 0.0003) could not be
used, since it was a result of the Wilcoxon-U test. We therefore used end point total scores of both groups in our meta-analysis. Given that baseline
scores were different between groups, mean changes differed as well, -7.6 for the mean change (including both baseline and end-point scores) and
-6.8 for the end-point scores difference.

¢\We combined end point scores difference with mean changes in our meta-analysis of standardized mean differences.

e Response rate reported in the Results section was not listed in the Methods section.

o Study report on ClinicalTrials.gov (study ID: NCT00730249) was incomplete with no results posted.



Risk of bias table

Authors'
judgement
Random sequence LOW RISK
generation
(selection bias)
Allocation concealment LOW RISK

(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)
Incomplete outcome data LOW RISK
(attrition bias)

Selective reporting HIGH RISK
(reporting bias)
Other bias UNCLEAR RISK
Rdosler 2009

Support for judgement

Generation of the randomisation list (block size of 4) was performed by the manufacturer's galenic department.
Comment: Probably done.

The manufacturer's galenic department prepared emergency envelopes. Comment: Probably done.

Both participants and caregivers were reported to have been blinded however pronounced behavioural effects of
stimulants may render maintenance of blinding uncertain.

Both investigators and outcome assessors were reported to have been blinded however, pronounced behavioural
effects of stimulants may render maintenance of blinding uncertain.

Total discontinuation rate, with no exclusions, was low (4.4%) and evenly distributed between the intervention
groups. Missing data were imputed using the LOCF method. Moderate effect size was observed. Comment: Missing
data probably did not affect the results significantly.

The original study protocol was not available. All relevant outcomes defined in the Methods section were reported
with matching results. However, relevant results were reported incompletely (mean changes without SDs).
Comment: inadequate data (end point scores) were used in meta-analysis.

Significant unbalance in age and body weight between groups was observed. All participants were included in
disease management programme. Comment: Unclear whether baseline imbalance and a psychosocial (non-
pharmacological) intervention affected the effect estimate.

Methods e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: 28 in Germany

o Statistical analysis: Modified ITT population was not clearly defined. LOCF approach was used to deal with missing data and its robustness tested
by conducting worst-case analysis (missing values substituted by the maximum total score of 56) and best-case analysis (missing values substituted
by the minimum total score of 0). In case of missing (unanswered) questionnaire items the obtained sum was averaged and multiplied by the total
number of items). Safety population was not clearly defined, however it apparently comprised all patients included in the efficacy analysis.
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Participants

Interventions

Outcomes

Affiliation
and Funding

Treatment groups were compared using hierarchical mixed linear model with study group and study site as factors and WRAADDS baseline score
as covariate. Ranked variables were analysed by nonparametric paired Wilcoxon test and Wilcoxon U-test, Fischer's exact test was used in the
binary data analyses.

¢ N=363 randomised

e Inclusion criteria: Outpatients aged >18 years with a good command of German language, meeting the DSM-1V criteria (ADHD-DC score,
German version) confirmed with SCID | and 11 diagnostic interviews, symptoms existing since childhood (verified by Wender Utah rating scale,
WURS-k) with pervasiveness, functional disabilities and burden, WRAADS score >28 points, IQ>85, BMI >20, willing to cat breakfast and to
come to observation appointments;

e Exclusion criteria: unstable psychiatric conditions (schizophrenia, bipolar disorder, acute depressive episode, acute anxiety disorder) or treatment
with any psychopharmacological drug in addition to study medication, any serious medical illness (cardiac, vascular, liver, kidney and thyroidal
disorders, terminal illness), evidence of alcohol and drug dependence within the last 6 months, glaucoma, enlarged prostate, participation in any
drug trial in the past 30 days, pregnancy, lactation or no adequate contraception, shift or night work;

oL S mean age: 34.5 years

o Sex: males 178 (49.6%), two subjects unaccounted for

e Race: not reported

e Age at initial ADHD diagnosis: LS mean 5.8 years

¢ ADHD subtype: not reported

e Prior ADHD pharmacotherapy: 137 (38.2%)

¢ LS mean baseline scale scores: WRAADS 45.2, CAARS-S:L 118.6

o TWo groups:

1. MPH-ER, 10 mg/day titrated to maximum 60 mg/day (bid, divided in two equal doses) depending on tolerability and until increase of
improvement ceased; minimum maintenance dose 20 mg/d, mean daily dose 41.2 + 18.2 mg/d (0.55 + 0.27 mg/kg), N=241
2. Placebo, N=118

e Duration: 24 weeks (titration period 5 weeks, maintenance period 19 weeks)

e Primary: Improvement in ADHD symptoms assessed by the German version of the Wender-Reimherr Adult Attention Deficit Disorder Scale
(WRAADDS);

e Secondary: DSM-IV ADHD symptoms total subscale (DATS) of the Conners adult ADHD rating scale, self report, long form (CAARS-S:L), CGlI-
I global improvement, CGI-1 improvement of therapeutic effect (vast or decided improvement), CGI-I side effects (none or side effects with no
significant interfering with functioning), global tolerability (good or very good), response to treatment defined as >30% reduction in WRAADDS
total score;

o Safety: measured by free registration of complaints and by use of the 40 neurological and somatic item sheet of the AMDP-system (Manual for
assessment and documentation in psychopathology);

o Authors' affiliation: university, healthcare institution

e Funding support: pharmaceutical industry

o In order to avoid ethical objections to keeping subjects on placebo therapy, disease management programme was administered during which
patients were informed about ADHD aetiology and symptoms, received support in perception of symptoms and help with the management of self-
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regulation, emotional problems, time management and performing daily routines.

e Among currently confirmed comorbid diagnoses most prevalent were phobic disorders (7.2%), somatization disorder/hypochondriasis (7.2),
depression (6.4), adjustment disorder (4.2), anxiety disorder (2.5%) and obsessive compulsive disorder (2.2). One subject was excluded during the
study due to drug abuse/dependence. Most commonly reported lifetime comorbid diagnoses were phobic disorders (13.9%), major depression
(12.3%), depression (8.4%), drug abuse (5.8), alcohol abuse (3.3%), obsessive compulsive disorder (3.9%), and anxiety disorder (3.9%).

e Unclear whether 4 randomised subjects had received any treatment (and which one) prior to exclusion due to major protocol violations. We
counted them as if they had not been treated and did not include them in any comparison between MPH-ER and placebo.

e Premature termination was reported as number of events occurred due to particular cause rather than number of subjects terminating due to any
cause. Marked disparity between total number of subjects dropping-out and total number of withdrawals reported across causes therefore suggests
that subjects may have discontiued prematurely due to more than one cause.

e Usable numerical data from WRAADDS or CAARS-S:L scale scores were unavailable because the treatment effect was presented only
graphically and could therefore not be entered in a meta-analysis. Effect size reported on the WRAADDS total score was 0.39 (7-domain
instrument) and on the CAARS-S:L-DATS score 0.28, however the statistical method was not described.

o Treatment response outcome was not found among outcomes in the Methods section, nevertheless the authors reported results stating the outcome
was defined a priori.

o Study report on ClinicalTrials.gov (study ID: NCT00619840) was incomplete with no results posted.

Risk of bias table

Authors' Support for judgement
judgement
Random sequence UNCLEAR RISK
generation Patients were reported to have been randomised, however, the method used was not reported.

(selection bias)
Allocation concealment  UNCLEAR RISK
(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)

Allocation concealment method was neither explained nor mentioned.

Double blinding reported but not detailed. Pronounced behavioural effects of stimulants may render maintenance of
blinding uncertain.

Double blinding reported but not detailed. Pronounced behavioural effects of stimulants may render maintenance of
blinding uncertain.
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Authors' Support for judgement

judgement
Incomplete outcome data HIGH RISK Total discontinuation rate, counting 1.1% exclusions, was marked (31.4%) and disproportionate between the study
(attrition bias) groups (MPH-ER 24.1%, PCB 44.1%). Small effect size was reported. LOCF method was used to deal with missing
data. Comment: Any method for imputing missing data would result in uncertain and likely biased effect size.
Selective reporting HIGH RISK The original study protocol was not available. Study record on ClinicalTials.com incompletely presented pre-
(reporting bias) defined outcomes. Important outcome results could not be entered in a meta-analysis, since they were reported

graphically and not allowing any numbers to be extracted.

Other bias UNCLEAR RISK  Groups were balanced at baseline. All participants were included in disease management programme. Comment:

Spencer 2005

Participants

Unclear whether a psychosocial (non-pharmacological) intervention affected the effect estimate.

e Randomised, double-blind, placebo-controlled, parallel design trial

o Number of study sites: no information

o Statistical methods: Per-protocol approach to efficacy analysis was used excluding all participants (36) who did not complete full 6 weeks of
treatment. Safety analysis population comprised all randomised (146) subjects. Comparison of subjects at the same point in time was performed
using unpaired tests. Estimation of change between two points in time was performed using McNemara test for binary data, paired t-test for
continuous data and Wilcoxon signed rank test for ordinal data. Random effects cross-sectional time series models with the method of generalized
estimating equations (GEE) were applied on the all time-points data set in the estimation of the main effects of drug (MPH or PCB) in time (week
in study).

o N=146 randomised

e Inclusion criteria: Adult outpatients meeting full diagnostic criteria for DSM-1V defined ADHD (at least 6 out of 9 symptoms of inattentive or
hyperactive/impulsive subtypes, by the age 7 and within the past month) based on clinical assessment and confirmed by Structured Clinical
Interview for DSM-IV (SCID) with supplementation for ADHD, describing a chronic course of symptoms from childhood to adulthood, endorsing
moderate to severe level of impairment attributed to ADHD, subjects with comorbidity not requiring psychotropic treatment were not excluded
from the trial;

e Exclusion criteria: clinically significant chronic medical conditions, delirium, dementia, amnesic or other clinically unstable psychiatric disorders
(bipolar disorder, psychosis, suicidal behaviour) or current use of psychotropic drugs, alcohol or substance abuse in the last 6 months, 1Q<80,
abnormal baseline laboratory values, pregnant or nursing women, current use or previous adequate trial of stimulants (dose>0.5 mg/kg/day of
MPH or equivalent);

oL S mean age: 38.0 years (range 19-60), the MPH group was significantly, but slightly younger

o Sex: males 85 (58.2%)

eRace: no information



e Age at initial ADHD diagnosis: no information

o ADHD subtype: all subtypes, not specified

e Prior ADHD pharmacotherapy: 13 (9%), inadequate trials of stimulants (9), non-stimulants (2), combinations of stimulants and non-stimulants (2)
¢ LS mean baseline ADHD-RS-self score: no information

Interventions EERRYR[(e[V]sk

1. MPH-IR, dose titration up to 0.5 mg/kg/day by 1st week, up to 0.75 mg/kg/day by 2nd week, up to 1.1 mg/kg/d by 3rd week unless adverse

effects emerged; up to 1.3 mg/kg/day if efficacy was partial and treatment well tolerated; daily dose divided into 3 equal doses, mean daily dose 82
Affiliation
and Funding

+22mg (1.1 + 0.24 mg/kg), N=104
:

2. Placebo, N=42

e Duration: 6 weeks

e Primary: Improvement in symptoms assessed by ADHD Investigator symptom rating scale (AISRS), overall severity and change in severity
measured by CGI-S and CGlI-I;

e Secondary: response to treatment defined as >30% reduction in the symptoms and CGI-I scale score < 2, change in depression and anxiety
symptoms were assessed by Hamilton depression scale (HAM-D), Beck depression inventory (BDI) and Hamilton anxiety scale (HAM-A);

o Safety: AEs were elicited by spontaneous reports through open-ended questions at each visit, electrocardlograms (ECGSs), blood pressure, heart
rate, serum analysis;

o Authors' affiliation: university, healthcare institution, government agency, pharmaceutical industry

e Funding support: government agency, pharmaceutical industry

e Significant, yet small, difference in participants' age between study arms (MPH 35.6+9.7, PCB 40.3+10.0, p=0.011) which was reported to have
been corrected for in all subsequent analyses and found not to have influenced the outcomes.

e Eighty-two (56%) subjects experienced at least one lifetime psychiatric disorder (major depression 38%, multiple anxiety disorder 9%), at trial
entry, however, 12 (8%) patients had major depression and 3 (2%) had multiple anxiety disorder, including eight (5.5%) whose baseline scores
were higher than cut off points for moderate severity on applied ratings for depression and anxiety. Mean baseline ratings of depression and
anxiety did not reach cut off points for moderate severity on any scale applied. This warrants the inclusion of the study in our review.

o The study appears to have focused more on naive and poor responders to stimulants, since previous responders to stimulants were excluded.
Response to MPH was observed in subjects with comorbidity.

o Trial authors repeated the response-to-treatment assessment utilizing LOCF method. Response in MPH group was 68 % (lower than that in per-
protocol analysis, 76%) and in PCB group 17%. However, risk ratio (4.06) was virtually the same as that calculated in per-protocol approach.
LOCEF population, which definition was not explained, excluded 17 subjects from the analysis. For this reason, we used results of the per-protocol
analysis in our analysis.

e Baseline to end-point change variability was not presented in standard deviations, but rather in t-statistic. We used those to calculate the effect size.

e Data on response measured by CGI-I scale were not reported separately, but as a joint outcome with reduction of AISRS score by more than 30%

o A positive dose-response relationship was found in the study.

e Depression and anxiety outcomes (HAM-D, HAM-A, BDI), which were not the outcomes of our interest, were not reported. In the Methods
section assessments were reported to have been performed at baseline and at the end of study. In the Discussion section, however, detailed ratings
were reported to have been performed weekly in order to monitor moodiness.

A
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o Statistically significant difference in incidence of adverse events between intervention groups was reported rather than number of events, therefore
treatment emergent adverse events assessment could not be performed.

Risk of bias table

Authors' Support for judgement
judgement
Random sequence UNCLEAR RISK
generation Patients were reported to have been randomised, the method used, however, was not reported.

(selection bias)

Allocation concealment  UNCLEAR RISK
(selection bias)

Blinding of participants UNCLEAR RISK Patients were reported to have been blind. Both interventions were supplied weekly by the pharmacy in identically

Allocation concealment method was neither explained nor mentioned.

and personnel appearing capsules and administered at equal times. However, pronounced behavioural effects of stimulants may
(performance bias) render maintenance of blinding uncertain.
Bllnofl;sr;gszfmoel;tfome UNCLEAR RISK Raters were reported to have k_)eerj blinded to treatment assignment. Pronounced behavioural effects of stimulants
. - may render maintenance of blinding uncertain.
(detection bias)
Incomplete outcome data HIGH RISK Per-protocol method was used in efficacy analysis excluding all 36 (24.7%) withdrawn subjects. Exclusions were
(attrition bias) evenly distributed between intervention groups and explained, large effect size was observed. Exclusion of subjects
from the repeated efficacy analysis using LOCF method was not explained. Comment: Eventhough regression
analysis found that intervention groups were comparable at all time points, per-protocol analysis carries substantial
risk of bias.
Selective reporting HIGH RISK The original study protocol was not available. Populations included in the efficacy analyses were not defined in the
(reporting bias) Methods section of the report, nor were per-protocol and LOCF approaches to analyse efficacy.
Other bias UNCLEAR RISK  Small difference in participants' age between study arms were observed. Patients with a history of treatment and

good response to MPH were excluded from the study. Comment: The magnitude of change of the effect size by
potential bias is unclear.
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Spencer 2007

Methods

Participants

Interventions

Outcomes

e Randomised, double-blind, placebo-controlled, parallel design trial

o Number of study sites: multicentre, 18 sites in the USA

o Statistical methods: Modified ITT sample used in primary efficacy assessment included all subjects (218) who received at least one dose of study
intervention and had at least one pre-randomisation and one post-randomisation assessment of the primary efficacy variable. Safety population
comprised all subjects (218) who received at least one dose of study intervention and had at least one post-baseline safety measurement. Missing
values for all final visit values were imputed using LOCF technique. Treatment groups' continuous outcome data were compared using LS means
derived from the analysis of covariance (ANCOVA) model with treatment group, study centre and baseline total scores as factor variables. Binary
outcome data were analysed using logistic regression model and by an extended Cochran-Mantel-Haenszel (CHM) X2 test. Hochberg's procedure
was used to adjust for multiplicity as numerous (8) secondary outcome comparisons were performed.

*N=221 randomised

e Inclusion criteria: adults aged between 18 and 60 years with ADHD of any subtype with childhood onset diagnosed according to DSM-1V criteria
and ADHD-RS-IV total score > 24 at screening and baseline assessment, display functional impairment defined as GAF score < 60,
discontinuation of all psychotropic drugs within 1 to 4 weeks prior to screening;

e Exclusion criteria: psychiatric or medical comorbidity potentially interfering with study participation or assessments or for which MPH treatment
may have posed a risk, alcohol or substance use within the last 6 months, nursing and pregnant women or women not using acceptable methods of
contraception; patients with a history of poor response or intolerance to stimulants (MPH, d-MPH, amphetamine) were also excluded by
investigator's judgement;

oS mean age: 38.7 years (range 18-60)

o Sex: males 127 (57.5%)

eRace: no information

e Age at initial ADHD diagnosis: LS mean duration of ADHD symptoms: 32.2 years

o ADHD subtype: combined 155 (70.1%), inattentive 59 (26.7), hyperactive/impulsive 7 (3.2%)

ePrior ADHD pharmacotherapy: 80 (36.2%), 61 MPH, 29 other stimulants, 25 non-stimulants

o Mean baseline ADHD-RS score: 37.0

e Four groups:

1. d-MPH-ER (SODAS) 20 mg/d, 1st week 10 mg/d, 2nd to 5th week 20 mg/d, N=58

2. d-MPH-ER (SODAS) 30 mg/d, 1st week 10 mg/d, 2nd week 20 mg/d, 3rd to 5th week 30 mg/d, N=55

3. d-MPH-ER (SODAS) 40 mg/d, 1st week 10 mg/d, 2nd week 20 mg/d, 3rd week 30 mg/d, 4th and 5th week 40 mg/d, N=55
4. Placebo, N=53

e Duration: 5 weeks

e Primary efficacy: Improvement of symptoms presented as a change from baseline to final visit and measured by DSM-IV ADHD-RS total scores
(modified slightly for use in adults);

e Secondary: Proportion of patients with >30% reduction in ADHD-RS total scores, change in ADHD-RS sub-scale scores for inattention and
hyperactivity/impulsivity, reduction in CGI-I scale score <2 and decline in CGI-S score at final visit, self-reported and observer-reported change
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Notes

in total scores on Conners' rating scales (CAARS-O:S and CARARS-S:S, respectively), clinician rated change in GAF score, change in patient-
rated Q-LES-Q total score;

o Safety and tolerability was assessed by collecting and recording AEs, measuring blood pressure and pulse, ECGs, body weight, blood tests,
physical examinations, urine tests;

o Authors' affiliation: healthcare institution, university and pharmaceutical industry

e Funding support: pharmaceutical industry

¢ Clinical comorbidity identification was based on a clinical interview, structured diagnostic instruments were not used. Three randomised subjects
were excluded from safety population, as apparently none of them received any study intervention (indicated in the subject disposition schematic).

e Standard deviations (SD) of mean changes from baseline to final visit were not presented numerically, but rather on a bar graph. Instead, each dose
of d-MPH-ER compared with placebo produced t-statistic that we used to calculate pooled standard errors (SE) and average SDs for each study
arm. Calculatios gave rise to three different SDs for placebo group and those were further averaged to obtain mean change SD for PCB group.

¢ A trend towards dose-response pattern was observed, but the relationship exhibited inconsistency, therefore we grouped effect sizes of all dosages
of d-MPH to calculate SMD and pooled responses in binary outcomes across all dosage groups.

eBoth CAARS-S:S and CAARS-O:S scale scores demonstrated significant superiority of d-MPH-ER at all three doses over placebo. These
analyses, however, were performed on notably smaller samples than modified TT defined population with unaccounted for exclusions. Observer-
rating was conducted by a family member, a friend, or a coworker.

Risk of bias table

Authors' Support for judgement

judgement

Random sequence UNCLEAR RISK
generation Patients were reported to have been randomised, the method used was not reported.
(selection bias)
Allocation concealment  UNCLEAR RISK

(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)

Allocation concealment method was neither explained nor mentioned.

Double blinding reported but not detailed. Pronounced behavioural effects of stimulants may render maintenance of
blinding uncertain.

Double blinding reported but not detailed. Pronounced behavioural effects of stimulants may render maintenance of
blinding uncertain.
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Authors' Support for judgement

judgement
Incomplete outcome data LOW RISK Total discontinuation rate, counting 1.4% exclusions, was low (16.7%) and evenly distributed between study arms
(attrition bias) (16.1% MPH, 18.9% PCB) with all withdrawals explained. Effect size was moderate. Missing data were imputed
using the LOCF method. Comment: Missing data probably did not affect the results significantly.
Selective reporting LOW RISK The original study protocol was unavailable. However, all relevant outcomes stated in the Methods section were
(reporting bias) reported in the Results section.
Other bias UNCLEAR RISK  No baseline imbalance between groups was observed. Previous non-response or intolerance to stimulant drugs were

Spencer 2008

Participants

exclusion criteria. Comment: The magnitude of change of the effect size by potential bias is unclear.

e Randomised, double-blind, placebo-controlled, parallel-group phase 3 trial

o Number of study sites: multi centre, 39 sites across the USA

o Statistical methods: Modified ITT population defined as all subjects (268) who had baseline and at least one post-randomisation score was used in
multiple analyses (ADHD-RS-1V, BADDS, TASS, AIM-A, CGI-I). Safety population was defined as all subjects (272) who received at least one
dose. End-point ADHD total score was defined as the mean of the available values from weeks 5, 6, and 7. If more then 3 items in the ADHD-RS
were missing or were invalid the total score was marked as missing. Less than 3 missing items were imputed using rounded mean of non-missing
items. If 7th-week values were missing, end-point scores represented the last post-randomisation assessment data obtained (available case
analysis). Data analyses were performed using one-way ANCOVA model in continuous outcomes and X? test in dichotomous outcomes.

e N=274 randomised

e Inclusion criteria: adults with ADHD diagnosed according to DSM-IV-TR criteria and ADHD-RS-1V total score > 24;

e Exclusion criteria: comorbid psychiatric disorder with significant symptoms, history of seizures, tick disorder, unstable chronic or acute medical
condition, history of hypertension, cardiac or laboratory test abnormalities, psychotropic medication potentially interfering with amphetamines,
SUD (except nicatine), allergy, intolerance or non-response to methylphenidate or amphetamines;

e Mean age: 36.5 (range:18-55)

o Sex: males 136 (50.0%)

e Race: white 231 (84.9%), black 21 (7.7%)

o Age at initial ADHD diagnosis: mean (SD) duration of diagnosis: 5.5 (9.5) years, median 1.1 years

o ADHD subtype: combined 192 (70.6%), inattentive 72 (26.5), hyperactive/impulsive 8 (2.9%)

e Prior ADHD pharmacotherapy: 66 (24.3%);

o Mean baseline ADHD-RS score: no information

o Mean baseline BADDS score: no information
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Interventions

Outcomes

Affiliation
and Funding

Notes

e Two arms:

1. Triple-bead mixed amphetamine salts (MAS), starting dose 12.5 mg/once a day titrated weekly up to 75 mg/once a day, mean dose not reported,
N=137
2. Placebo, N=135

e Duration: 7 weeks (dose optimisation phase 5 weeks, treatment phase 2 weeks)

e Primary: change in ADHD symptoms measured with ADHD-RS-IV scales;

e Secondary: improvement in symptoms measured with CGI-I scale, executive function measured with Brown Attention Deficit Disorder Scale
(BADDS) (response was rated by the clinician using the self-report scale), extended duration measured with Time-Sensitive ADHDS symptom
Scale (TASS), quality of life measured with ADHD Adult Impact Module (AIM-A), ADHD-RS-IV hyperactivity-impulsivity and inattentiveness
sub-scales;

o Safety was assessed by observation of TEAES using Medical Dictionary for Regulatory Activities (MedDRA) terminology, vital signs, ECG, sleep
quality (PSQI) and laboratory data.

o Authors' affiliation: healthcare institution, university and pharmaceutical industry

e Funding support: pharmaceutical industry

o ower ADHD-RS-IV cut-off score set for inclusion.

o Non-responders to methylphenidate or amphetamines were excluded.

o Results were reported as means and LS means, but we could not use LS means since they were reported without standard deviations.

e Dose distribution during the maintenance phase (weeks 5 to 7) was reported for those participants who completed the trial (16 subjects received
12.5 mg of triple-bead MAS, 16 subjects received 25 mg, 6 subjects received 37.5 mg, 21 subjects received 50 mg, 6 subjects received 62.5 mg, 32
subjects received 75 mg).

o \We calculated the events for CGI-Improvement assessment from percentages and numbers of subjects included in the efficacy analysis.

o Study report on ClinicalTrials.gov (study ID: NCT00150579) was incomplete and posted no results.

Risk of bias table

Authors' Support for judgement
judgement
Random sequence LOW RISK
generation A centralized, interactive, voice response system was used to randomise participants.

(selection bias)

Allocation concealment LOW RISK
(selection bias)

Centralized randomisation provided adequate allocation concealment.
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Authors' Support for judgement

judgement

Ellneling e EUElsEns  HHEL SRR Double blinding reported but not detailed. Strong behavioural effects of amphetamines may render maintenance of

and personnel
(performance bias)

blinding uncertain.

Blinding of outcome UNCLEARRISK Double blinding reported but not detailed. Strong behavioural effects of amphetamines may render maintenance of

( dgfsgfiso?et:;s) blinding uncertain.
Incomplete outcome data HIGH RISK Total discontinuation rate, counting 2.2% exclusions, was marked (38%) and unevenly distributed (31.4% MAS,
(attrition bias) 44.5% PCB), and a moderate effect size was observed. Available case analysis method was used to deal with
missing data. Comment: Any method for imputing missing data would result in uncertain and likely biased effect
size.
Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported. All pre-specified outcomes found on ClinicalTials.com were also described in the study report.
Other bias UNCLEAR RISK  Previous non-responders to methylphenidate or amphetamines were excluded. Comment: The magnitude of change

of the effect size by potential bias is unclear.

Takahashi 2014

Methods

Participants

e Randomised, double-blind, placebo-controlled, parallel-group trial

o Number of study sites: 39 sites in Japan

o Statistical analysis: Primary and secondary analyses were performed on a full analysis set (FAS) defined as all participants (283) who received at
least one dose of study medication and had baseline and at least one post-baseline efficacy assessment. Safety analysis population was defined as
all participants (284) who received at least one dose of study medication. Missing data in the efficacy analyses were dealt with the last observation
carried forward (LOCF) method. Primary and secondary efficacy outcomes were analysed using ANCOVA with treatment and sex as factors and
baseline score as covariate. Method used for Categorical data analysis was not described in this report.

o N=284 randomised

e Inclusion criteria: patients aged between 18 and 64 who met DSM-IV-TR criteria for ADHD of all types, onset of symptoms occurred before the
age of 7 and continued to adulthood as confirmed by Conners' adult ADHD diagnostic interview for DSM-IV (CAADID) Japanese version, total
CAARS-0:SV DSM-1V subscale score >24, healthy on the basis of physical examination, medical history, vital signs, ECG and clinical laboratory
tests performed at screening, women of childbearing potential negative urine test for pregnancy;

e Exclusion criteria: diagnosis of bipolar disorder, schizophrenia, schizoaffective disorder, severe obsessive compulsive disorder, pervasive
developmental disorder (autistic, Asperger's), suicidality, presence of motor tics or family history of Tourette's disorder, mental retardation,
patients with any serious illness (cancer, hepatic or renal insufficiency, significant cardiac, gastrointestinal, psychiatric, metabolic disturbances),
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Interventions

Outcomes

Affiliation
and Funding

Notes

patients treated with MPH or any other medication for ADHD within 4 weeks prior to screening, patients non-responding to MPH or with history
of hypersensitivity or intolerance to MPH,;

oL S mean age: 33.8 years (range 18-64)

o Sex: males 139 (48.9%)

eRace: Asian 282 (99.3)

e Age at initial ADHD diagnosis: LS mean (SD) 31.9 (9.90) years, range 1-58

o ADHD subtype: combined 123 (43.3%), inattentive 159 (56.0%), hyperactive/impulsive 2 (0.7)

e Prior ADHD pharmacotherapy: 38 (13.4) participants received one or more psychotropic agents for ADHD

¢S mean baseline DSM-IV CAARS-O:SV total score: 31.7

o TWo groups:

1. MPH-OROS, starting dose 18 mg/d increased by 18mg/d weekly until achieving an individually optimised dose (according to response defined
as DSM-IV total symptom score decrease by 30% and rating on CGI-I scale< 2 or when maximum dose, 72 mg/d was reached), mean final (week
8) dose 51.5 mg, N=143

2. Placebo, N=141

o Duration: 8 weeks (titration period 4 weeks, efficacy assessment 4 weeks)

e Primary: improvement in ADHD symptoms measured by Japanese version of CAARS-O:SV DSM-IV subscale total score;

e Secondary: efficacy measured by total score on CAARS-O:SV and sub scales (Inattentive and hyperactive/impulsive symptoms, ADHD index),
CAARS-S:SV total score and sub scales, CGI-Severity, CGI-Improvement, quality of life measured by (Quality of life enjoyment and satisfaction
(Q-LES-Q-SF)

o Safety: assessed by recording TEAES, measurements of vital signs, ECG parameters, body weight, clinical laboratory tests, assessment of potential
for abuse, suicide risk assessment by Colombia suicide severity rating scale (CSSRS);

o Authors' affiliation: pharmaceutical industry

e Funding support: pharmaceutical industry

¢ This trial was funded and conducted by pharmaceutical industry. Authors affirmed that the study was conducted by strictly following GCP
guidelines.

« MPH-OROS was found superior to PCB on all efficacy ratings except Q-LES-Q-SF.

¢ Age at ADHD diagnosis, ADHD type or baseline scale total score had no effect on the responsiveness to MPH-OROS.

o Apparently no withdrawals occurred due to lack of efficacy.

o At the end 42.5% of subjects in MPH-OROS group received maximum dose (72 mg/d); placebo response on CGI-I scale was 27.9%.

o Study report on ClinicalTrials.gov (study ID: NCT01323192) reported study data and results.
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Risk of bias table

Authors' Support for judgement
judgement
Ran;eonTrzetci];:nce LIS Computer-generated block randomisation schedule with stratification by study centre was prepared and supervised
. . by the trial sponsor.
(selection bias)
Allocation concealment LOW RISK Study drugs were packaged in identical containers labelled with protocol number, medication kit number and code
(selection bias) number.
Blinding of participants UNCLEAR RISK Participants and care givers were blinded. Study drugs were identical in appearance. Any data that might have
and personnel potentially unblinded the treatment assignment (study medication serum concentration) were handled with special
(performance bias) care and segregated from view by investigators, clinical team and others. However, pronounced behavioural effects

of stimulants may render maintenance of blinding uncertain.

Blinding of outcome UNCLEAR RISK Investigators and outcome assessors were blinded. However, pronounced behavioural effects of stimulants may

assessment render maintenance of blinding uncertain
(detection bias) '
Incomplete outcome data LOW RISK Total discontinuation rate, counting 1 excluded subject, was low (5.3%) and evenly distributed between the groups
(attrition bias) with all withdrawals explained. Small effect size was observed. Comment: It is unlikely that data imputation using
the LOCF method resulted in biased effect size.
Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported. All pre-specified outcomes with results found on ClinicalTials.com were also described in the study
report.

Other bias LOW RISK Groups were balanced at baseline. Although non-response or history of hypersensitivity or intolerance was an
exclusion criterion, authors reported that no exclusion was based on this criterion. Comment: The study appears free
from other sources of bias.

Weisler 2006

Methods e Randomised, double-blind, placebo-controlled. parallel-group trial

o Number of study sites: multi centre,18 sites in the USA

o Statistical methods: Modified ITT sample used in efficacy assessment was defined as all subjects (248) with at least one valid post-randomisation
ADHD-RS total score; safety analysis was performed on all randomised subjects (255), the end-point was defined as the last valid post-baseline
observation. Post hoc analysis of clinical improvement, defined as proportion of subjects with > 30% reduction in ADHD-RS total score was
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Participants

Interventions

Outcomes

Affiliation
and Funding

Notes

performed on per-protocol population. Available case analysis method was used for dealing with missing data. For continuous variables changes
from baseline to end-point scores were analysed by using ANCOVA model, Dunnet's test was used for pair-wise multiple comparisons. Placebo to
active treatment pair-wise comparisons of dichotomised categorical variables were analysed using Cochran-Mantel-Haenszel (CHM) y? test.

o N=255 randomised

e Inclusion criteria: Adults with ADHD combined type (meeting 6 out of 9 symptoms for both subtypes) according to DSM-IV-TR criteria and in
good physical health, normal vital signs and ECG measurements; participants having been previously exposed to stimulant therapy were not
excluded;

e Exclusion criteria: 1Q<80, comorbid psychiatric diagnoses (psychasis, bipolar disorder, depression, anxiety, severe OCD, pervasive developmental
disorder), history of SUD or living with someone with SUD, tic disorder, glaucoma, hyperthyroidism, seizure, pregnancy/lactation, 30 days prior
to screening taking anticonvulsants, clonidine, guanfacine, pemoline, systemic steroids, drugs affecting blood pressure, the heart or CNS,
investigational drugs;

oL S mean age: 39.2 years (range 18-76) in ITT sample

o Sex: males 149 (60.1%) in ITT sample

e Race: white 221 (89.1%), black 8 (3.2%), Hispanic 13 (5.2%) in ITT sample

e Age at initial ADHD diagnosis: LS mean years since diagnosis 5.4

o ADHD subtype: combined 255 (100%)

e Prior ADHD pharmacotherapy: 56 (22%), no data on any responders/non-responders reported;

¢S mean baseline ADHD-RS score: 32.1

e Four groups:

1. MAS XR, 20 mg/d, N=66

2. MAS XR, 40 mg/d (1st week 20 mg/d), N=64

3. MAS XR, 60 mg/d (1st week 20 mg/d, 2nd week 40 mg/d), N=61
4. Placebo, N=64

e Duration: 4 weeks

e Primary: Improvement in symptoms measured with DSM-1V-TR ADHD-RS-Inv;

e Secondary: Determining duration of action measured with Conners' Adult ADHD rating scale, self report, short version (CAARS-S:S), Clinical
Global Impressions: Severity (CGI-S), Improvement (CGI-I), Efficacy (CGI-E), post hoc dose-response relationship and dose-safety analyses
together with clinical improvement defined as proportion of of subjects with > 30% reduction in ADHD-RS total score;

o Safety was assessed by recording reported TEAEs using Coding Symbols for a Thesaurus of Adverse Reaction Terms (COSTART) terminology,
physical examinations, neurologic evaluation, vital sign and ECG measurements, clinical laboratory tests.

o Authors' affiliation: healthcare institution, university and pharmaceutical industry

e Funding support: pharmaceutical industry

e Seven exclusions from ITT population were not clearly explained, but were accounted for in the table of subject flow chart under Reasons for post-
randomisation withdrawals.

o Neither endpoint mean (SD) nor change from baseline (SD) for placebo were reported. However, effect size (mean difference) for each MAS XR
dose was available and we used those values to calculate average change-from-baseline value for placebo. Consequently, all standard deviations
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were as well averaged.

o AEs were recorded every time they were reported even when subjects may have had reported the same AE more than once and with more than one
MAS XR dose, therefore TEAE meta-analysis could not be performed.

o The duration of MAS XR effect was self-assessed at 4- and 12- hours post dose 3 days a week. Scores were reported separately for each dose and
for each time-point assessment. We used only DSM-IV-TR ADHD-RS-Inv scores in our analysis.

e Post-hoc assessment of clinical improvement was performed using per-protocol approach including only subjects who completed the study (183 of
255 randomised).

Risk of bias table

Authors' Support for judgement
judgement
Random sequence UNCLEAR RISK
generation Block randomisation was reported. Random sequence generation incompletely described.

(selection bias)
Allocation concealment  UNCLEAR RISK
(selection bias)
Blinding of participants UNCLEAR RISK
and personnel
(performance bias)
Blinding of outcome UNCLEAR RISK
assessment
(detection bias)
Incomplete outcome data UNCLEAR RISK  Total discontinuation rate, counting 2.7% exclusions, was moderate (28.2%) and distribution was numerically

Allocation concealment method incompletely described.

Double blinding reported but not detailed. Due to strong behavioural effects of amphetamines maintenance of of
blinding is uncertain.

Double blinding reported but not detailed. Due to strong behavioural effects of amphetamines maintenance of of
blinding is uncertain.

(attrition bias) disproportionate (26.1% MAS XR, 34.4% PCB). Moderate effect size was observed. Available case method was
used to adjust for missing data. Comment: Unclear whether effect size had been underestimated.
Selective reporting LOW RISK The original study protocol was not available however results of all outcomes listed in the Methods section were
(reporting bias) reported.
Other bias LOW RISK Significant difference in previous exposure to stimulants was observed between groups at baseline ( MAS XR

25.0%, PCB 13.3% ). Comment: The study appears free from other potential risk of bias.
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Weisler 2012

Methods

Participants

Interventions

e Randomised, double-blind, placebo- and active-controlled, parallel-group, phase Ilb trial

o Number of study sites: multicentre, 37 sites in the USA

o Statistical methods: Modified ITT population was defined as all participants who received at least one dose of the study drug and had baseline and
at least one post-baseline ADHD-RAS-IV total score. Safety population was defined as all patients who received at least one dose of treatment.
Mixed-effects model for repeated measures (MMRM) was used to deal with missing data. ANCOVA with least-square (LS means) adjustment was
used to compare treatment groups with assessment day, treatment group, sex, study centre and treatment group-by-time interaction as factors and
baseline ADHD-RS-IV total score as a continuous covariate. Sensitivity analysis was performed using LOCF approach and ANCOVA method.
Cochran-Mantel-Haenszel test was used to analyse response to the treatment.

*N=430 randomised

e Inclusion criteria: DSM-IV-TR diagnosis of ADHD confirmed by the Conners' adult ADHD diagnostic interview for DSM-IV (CAADID), CGI-S
score >4 at screening and baseline, Conners' adult ADHD rating scale self report, screening version (CAARS-S:SV) total symptoms subscale
report depending on age (18-39 years: >26 men and >32 women; >40 years: >29 men and >27 women), body mass index between 18 and 35,
negative pregnancy test and practice of double-barrier method of birth control;

e Exclusion criteria: any Axis | current psychiatric condition (major depressive disorder, bipolar disorder, schizophrenia, generalised anxiety
disorder, obsessive-compulsive disorder, post-traumatic disorder, borderline personality disorder, eating disorder), diagnosis of autism, Asperger's
syndrome, motor tics or family history of Tourette's syndrome, primary sleep disorder, taken any mood stabiliser, antipsychotic, antidepressant or
anxiolytic within 3 months prior to screening, history of previous suicide attempt, experiencing current acute suicide ideation or behaviour, history
of alcohol or substance use disorder within 6 months prior to screening (nicotine and caffeine dependence were not exclusionary), positive test for
urine drug screen at screening and baseline, known or suspected mental retardation, history of non-response to treatment with psychostimulants
(including methylphenidate) and atomoxetine;

e Mean age: 33.9 years (range 18-55)

o Sex: males 241 (57.1%)

e Race: white 365 (86.5%)

¢ Age at initial ADHD diagnosis: LS mean (SD): 21.3 (14.95) years; 53.3% of participants were diagnosed aged >18 years;

o ADHD subtype: combined 320 (75.8%), inattentive 93 (22.0%), hyperactive/impulsive 9 (2.1%)

ePrior ADHD pharmacotherapy: no information

¢S mean baseline ADHD-RS-IV score: 35.8

® Six groups:

1. BVS 1mg/d, N=71

2. BVS 3 mg/d, N=70

3. BVS 10 mg/d, N=73

4. MPH-OROS 54 mg/d, in a forced dose escalation manner, 36 mg for the first 3 days, continued by 54 mg to the study completion, N=68
5. ATX 80 mg/d, in a forced dose escalation manner, 40 mg for the first 3 days, continued by 80 mg to study completion, N=74

6. Placebo, N=74
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Outcomes

Affiliation
and Funding

Notes

e Duration: 6 weeks (two non-treatment periods: up to 2 weeks of screening and 1 week post-treatment follow-up)

e Primary: Improvement in ADHD symptoms measured by ADHD-RS-1V total score change between baseline and end-point;

e Secondary: Change in ADHD-RS-IV subscales scores (inattention, hyperactivity/impulsivity), change in CAARS-S:SV subscales scores (total
DSM-IV score, ADHD index, intention, hyperactivity/impulsivity), CGI-Severity score and its change, response defined as ADHD-RS-1V total
score reduction > 30% and CAARS-S:SV total score reduction > 30%, selected battery of computer-administered neuro-cognitive tests from
CogScreen® - adult ADHD edition;

o Safety: TEAES were recorded using Medical Dictionary for Regulatory Activities (MedDRA) terminology, vital signs, ECGs, body weight,
physical examination, clinical laboratory tests, suicidal ideation and behaviour was assessed by the Columbia suicide severity rating scale (C-
SSRS), ophthalmological examination (Lens opacities classification system (LOCS) II1).

o Authors' affiliation: healthcare institution, university and pharmaceutical industry

e Funding support: pharmaceutical industry

o The objective of this trial was to evaluate the efficacy of the experimental drug bavisant (BVS, JNJ-31001074) with atomoxetine and
methylphenidate-OROS added as active comparators for assay sensitivity.

o Study authors selected primary and secondary outcomes of one fixed dose of MPH-OROS (54 mg/d) and ATX (80 mg/d) each to evaluate and
compare with placebo. The following were reported: ADHD-RS-1V total and subscales scores change, CAARS-S:SV subscales scores, TEAEs,
body weight, Columbia suicide severity rating scale (C-SSRS), ophthalmological examination.

o \We extracted and analysed only data concerning the medications of our interest (MPH-OROS and ATX). Demographic data extracted are based on
the ITT sample of all participants entering the study. Authors attempted to include 4 women on every 10 men to control for higher incidence of
ADHD in men.

e Forty (9.5%) subjects reported at baseline prior psychotropic medication over the last 3 months, which was an exclusion criterion. This number
contradicts the number of total exclusions (8) from the efficacy analysis. Wash-out phase was not reported.

o Experimental drug bavisant was found insufficiently effective as a treatment for ADHD in adults.

o Marked placebo response (30.8%) was observed based on both instruments (ADHD-RS-1V total score and CAARS-S:SV DSM-1V total symptoms
score).

o Study report on ClinicalTrials.gov (study ID: NCT00880217) was incomplete with no results posted.

Risk of bias table

Authors' Support for judgement

Random sequence LOW RISK
generation
(selection bias)

judgement

Random sequence generation was based on a computer-generated schedule, balanced by using permuted blocks of
treatments, stratified by centre.
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Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment
(detection bias)
Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Other bias

Authors’

judgement
LOW RISK

UNCLEAR RISK

UNCLEAR RISK

LOW RISK

LOW RISK

UNCLEAR RISK

Support for judgement

Randomized allocation was implemented by use of an interactive voice response system.

Subject were reported to have been blinded. Study drugs were over-encapsulated in opaque hard-gelatin capsules
identical in shape size and appearance. Pronounced behavioural effects of stimulants may render maintenance of
blinding uncertain.

Investigators and outcome assessors were reported to have been blinded. Pronounced behavioural effects of
stimulants may render maintenance of blinding uncertain.

Total discontinuation rate, counting 1.9% exclusions, was moderate (22.1%) and numerically disproportionate
between groups (19.1% MPH-ORQOS, 27.0% ATX , 14.9% PCB) with all withdrawals explained. Moderate effect
size was observed. Mixed-effects model repeated measures (MMRM) approach was used to deal with missing data.
Comment: Imputation method appears less likely to produce biased effect estimate..

The original study protocol was not available however results of all outcomes listed in the Methods section were
reported. Study record on ClinicalTials.com incompletely presented pre-defined outcomes. Comment: Probably low
risk.

No significant baseline imbalance between groups was observed. History of hon-response to treatment with
psychostimulants (including methylphenidate) and atomoxetine were exclusion criteria. Comment: The magnitude
of change of the effect size by potential bias is unclear.



Priloga E: Drevesni diagrami

1. I1zboljsanje eksekutivne funkcije, primerjava AMF proti PCB

Boljsi amfetamin Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
1.2.1 Zmes soli amfetamina
Spencer 2008 223 257 136 71 206 132 639%  -0.65[-0.90,-0.40] ——
Subtotal (95% Cl) 136 132 63.9%  -0.65[-0.90, -0.40] -2

Heterogeneity: Not applicable
Test for overall effect: Z = 5.18 (P < 0.00001)

1.2.2 Lisdeksamfetamin

Adler 2013a 223 148433 79 -111 14896 75 36.1%  -0.75[-1.08,-042] — @ ——
Subtotal (95% CI) 79 75 36.1%  -0.75[-1.08,-0.42]

Heterogeneity: Not applicable

Test for overall effect: Z = 4.49 (P < 0.00001)

Total (95% Cl) 215 207 1000%  -0.69[-0.88, -0.49] <o

Heterogeneity: Tau? = 0.00; Chi2 = 0.23, df = 1 (P = 0.63); 1= 0% } 0 : ; 015 j
Test for overall eﬁegt: 7=684 (P.< 0.00001) Boljs amfetamin  Boljéi placebo
Test for subaroup differences: Chi2 =0.23, df = 1 (P = 0.63), 2= 0%

2. IzboljSanje eksekutivne funkcije, primerjava MPH proti PCB

Metilfenidat Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Goodman 2016 -25.1 3029 169 -14.6 30.69 172 100.0% -0.34[-0.56, -0.13]
Total (95% CI) 169 172 100.0%  -0.34[-0.56,-0.13] e
1 1

Heterogeneity: Not applicable

] ]
Test for overall effect: Z = 3.15 (P = 0.002) 1 05 0 05 !

BoljSi metilfenidat  BoljSi placebo

Ixxi



3. Vztrajanje v raziskavi, primerjava AMF proti PCB

Amfetamin Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.4.1 Zmes soli amfetamina
Weisler 2006 141 191 42 64 16.7% 1.1210.92, 1.37] N
Spencer 2008 94 137 76 137 17.7% 1.24[1.02, 1.49] - &
Subtotal (95% Cl) 328 201 34.4% 1.18[1.03, 1.35] -
Total events 235 118
Heterogeneity: Tau?2 = 0.00; Chiz = 0.47, df = 1 (P = 0.49); 2= 0%
Test for overall effect: Z = 2.41 (P = 0.02)
1.4.2 Lisdeksamfetamin
Adler 2008 297 358 52 62 28.8% 0.99[0.88, 1.11] -
Biederman 2012 31 35 30 34 19.9% 1.00[0.85, 1.19] I S
Adler 2013a 62 79 53 80 16.9% 1.181[0.98, 1.44] T *
Subtotal (95% Cl) 472 176 65.6% 1.04[0.93, 1.15] L
Total events 390 135
Heterogeneity: Tau2 = 0.00; Chiz = 2.75, df = 2 (P = 0.25); 12=27%
Test for overall effect: Z = 0.67 (P = 0.50)
Total (95% Cl) 800 377 100.0% 1.09[0.99, 1.20] <‘
Total events 625 253
Heterogeneity: Tau? = 0.01; Chi2 = 6.75, df = 4 (P = 0.15); 12 = 41% 0f7 0_;35 i 1 ) 15

Test for overall effect: Z = 1.66 (P = 0.10)

Test for subgroup differences: Chi2 =2.23, df = 1 (P = 0.14), 12=55.2%

4. Vztrajanje v raziskavi, primerjava MPH proti PCB

BoljSi placebo  BoljSi amfetamin

Metilfenidat Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Spencer 2005 78 104 32 42 38% 0.98[0.80, 1.20] -
Biederman 2006 54 72 66 77 53% 0.88[0.74, 1.03] B
Spencer 2007 141 168 43 53  6.0% 1.03 [0.89, 1.20] B
Medori 2008 275 305 90 96 12.5% 0.96 [0.90, 1.02] T
Adler 2009 71 113 90 116 4.8% 0.81[0.68, 0.96] -
Rosler 2009 183 241 66 118 4.7% 1.36[1.14, 1.62) -
Biederman 2010 86 112 98 115 7.1% 0.901[0.79, 1.02] - 1
Retz 2012 80 84 7B 78 12.3% 0.99[0.93, 1.06] .
Weisler 2012 55 68 63 74 58% 0.95[0.82, 1.10] - 1
Casas 2013 110 182 68 97 4% 0.86[0.72, 1.03] L
Huss 2014 431 544 153 181 11.3% 0.94[0.87, 1.01] 7
Takahashi 2014 134 143 135 141 13.3% 0.980.93, 1.03] ™
Goodman 2016 141 178 138 179 8.3% 1.03[0.92, 1.15] -1
Total (95% CI) 2314 1367 100.0% 0.97 [0.93, 1.01] <&
Total events 1839 1117
Heterogeneity: Tau? = 0.00; Chi2 = 26.26, df = 12 (P = 0.010); 12 = 54% 0:7 0.;35 1 1:2 115

Test for overall effect: Z = 1.43 (P = 0.15)
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5. Predc¢asen odstop zaradi neucinkovitosti, primerjava AMF proti PCB

Amfetamin Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
1.5.1 Zmes soli amfetamina
Weisler 2006 15 191 14 64 437% 0.36[0.18, 0.70] —a+
Spencer 2008 10 137 30 137 432% 0.33[0.17, 0.65] —&
Subtotal (95% Cl) 328 201  86.9% 0.35[0.21, 0.56] <&
Total events 25 44
Heterogeneity: Tau? = 0.00; Chi2=0.02, df =1 (P = 0.88); 2= 0%
Test for overall effect: Z = 4.37 (P < 0.0001)
1.5.2 Lisdeksamfetamin
Adler 2008 4 358 4 62 10.7% 0.17 [0.04, 0.67] L
Adler 2013a 0 79 7 8 24% 0.07[0.00, 1.16]
Subtotal (95% Cl) 437 142 13.1% 0.15[0.04, 0.50] e
Total events 4 11
Heterogeneity: Tau? = 0.00; Chiz = 0.45, df =1 (P = 0.50); 2= 0%
Test for overall effect: Z = 3.08 (P = 0.002)
Total (95% Cl) 765 343 100.0% 0.31[0.20, 0.48] &
Total events 29 55
Heterogeneity: Tau? = 0.00; Chi2 = 2.08, df = 3 (P = 0.56); I2 = 0% l l l l
oo vl et 225 9B <000Y oos o1 L I
o ' o Boljsi amfetamin  BoljSi placebo
Test for subaroup differences: Chiz = 1.67, df = 1 (P = 0.20), 12 = 40.1%
6. Pred¢asen odstop zaradi neucinkovitosti, primerjava MPH proti PCB
Metilfenidat Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Spencer 2005 0 104 4 42 18% 0.05[0.00, 0.83]
Spencer 2007 0 165 1 53 15% 0.110.00, 2.62]
Rosler 2009 23 241 30 118 60.1% 0.380.23, 0.62] . 3
Retz 2012 1 84 0 78 15% 2.79[0.12, 67.45]
Weisler 2012 0 68 2 73 16% 0.21[0.01, 4.39] —
Casas 2013 5 181 14 97 15.1% 0.19[0.07, 0.52] -
Huss 2014 8 542 11 180 18.5% 0.2410.10, 0.59] -
Total (95% Cl) 1385 641 100.0% 0.30[0.21, 0.44] ¢
Total events 37 62
Heterogeneity: Tau2 = 0.00; Chiz = 5.79, df = 6 (P = 0.45); 12= 0% l l l l
Test fo?over;lll effect: Z = 6.10 (P < 0.00001) ( ) 0.002 - 0L 1 - 10 500
BoljSi metilfenidat  BoljSi placebo
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7. PredCasen odstop zaradi nezelenih dogodkov, primerjava AMF proti PCB

Amfetamin Placebo Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.6.1 Zmes soli amfetamina
Weisler 2006 23 191 1 64 10.9% 7.71[1.06, 55.93] v
Spencer 2008 17 137 6 137 53.0% 2.83[1.15, 6.97] —i—
Subtotal (95% CI) 328 201 63.9% 3.36[1.48,7.63] ’
Total events 40 7
Heterogeneity: Tau? = 0.00; Chiz=0.90, df =1 (P = 0.34); 2= 0%
Test for overall effect: Z = 2.90 (P = 0.004)
1.6.2 Lisdeksamfetamin
Adler 2008 21 358 1 62 10.9% 3.64[0.50, 26.55] N
Biederman 2012 2 35 1 34 78% 1.9410.18, 20.45]
Adler 2013a 6 79 2 80 17.4% 3.04[0.63, 14.60] -
Subtotal (95% Cl) 472 176 36.1% 2.91[0.98, 8.68] =
Total events 29 4
Heterogeneity: Tau2 = 0.00; Chiz=0.17, df =2 (P = 0.92); 2= 0%
Test for overall effect: Z = 1.92 (P = 0.05)
Total (95% Cl) 800 377 100.0% 3.19[1.66, 6.15] -
Total events 69 11
Heterogeneity: Tau? = 0.00; Chi? = 1.10, df = 4 (P = 0.90); 12= 0% i i i i
Test fo? overtZII effect: Z = 3.47 (P = 0.0005) ( ) 002 01 o 1080

; ) BoljSi amfetamin ~ BoljSi placebo
Test for subaroup differences: Chiz = 0.04, df = 1 (P = 0.84), 2= 0%

8. Predcasen odstop zaradi nezelenih dogodkov, primerjava MPH proti PCB
Metilfenidat Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Kuperman 2001 2 12 1 12 21% 2.00[0.21, 19.23]
Spencer 2005 14 104 2 42 51% 2.8310.67, 11.90] ]
Biederman 2006 9 72 3 77 6.6% 3.21[0.90, 11.38] T
Spencer 2007 18 165 4 53 9.8% 1.45[0.51, 4.08] I
Medori 2008 13 305 1 9% 2.6% 4.09[0.54, 30.88]
Adler 2009 16 110 6 116 13.0% 2.81[1.14,6.93] -
Rosler 2009 31 241 10 118 23.0% 1.52[0.77,2.99] I
Biederman 2010 12 109 3 114 6.9% 4.18[1.21, 14.42] -
Retz 2012 3 84 1 78  21% 2.79[0.30, 26.22]
Weisler 2012 6 68 2 73 43% 3.2210.67, 15.42] -
Casas 2013 34 181 2 97  5.4% 9.11[2.24,37.12) I
Huss 2014 57 542 3 180 8.0% 6.31[2.00, 19.90] -
Takahashi 2014 6 143 1 141  24% 5.9210.72, 48.51]
Goodman 2016 8 174 5 175 8.8% 1.61[0.54, 4.82] N
Total (95% CI) 2310 1372 100.0% 2.63[1.90, 3.64] ‘
Total events 229 44
Heterogeneity: Tau? = 0.00; Chi2 = 12.02, df = 13 (P = 0.53); 1= 0% I I I I
Test fo? oveerl effect: Z = 5.84 (P < 0.00001) ( ) 002 01 I 10 50
BoljSi amfetamin  BoljSi placebo
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9. Pojavnost nezelenih dogodkov, AMF proti PCB

Amfetamin Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
1.7.1 Zmes soli amfetamina
Spencer 2008 122 137 86 135 49.2% 1.40[1.22, 1.61] —i—
Subtotal (95% ClI) 137 135 49.2% 1.40[1.22,1.61] .
Total events 122 86

Heterogeneity: Not applicable
Test for overall effect: Z = 4.68 (P < 0.00001)

1.7.2 Lisdeksamfetamin

Adler 2008 282 358 36 62 20.3% 1.36[1.09, 1.69] -
Biederman 2012 30 35 200 34 9.9% 1.46[1.07, 1.99] -
Adler 2013a 62 79 47 80 20.6% 1.34[1.08, 1.66] -
Subtotal (95% ClI) 472 176  50.8% 1.37[1.19, 1.57] S

Total events 374 103

Heterogeneity: Tau2 = 0.00; Chi2 = 0.21, df =2 (P = 0.90); I2= 0%
Test for overall effect: Z = 4.44 (P < 0.00001)

Total (95% Cl) 609 311 100.0% 1.38[1.25, 1.53] <o
Total events 496 189

Heterogeneity: Tau? = 0.00; Chi2=0.26, df =3 (P = 0.97); 2= 0%
Test for overall effect: Z = 6.45 (P < 0.00001)
Test for subaroup differences: Chiz = 0.05, df = 1 (P = 0.82), 2= 0%

] ]
05 0.7 1 15
BoljSi amfetamin  BoljSi placebo

10. Pojavnost nezelenih dogodkov, MPH proti PCB

Metilfenidat Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Kuperman 2001 9 12 8 12 15% 1.13[0.67, 1.89]
Spencer 2007 145 165 3% 53 82% 1.29[1.07, 1.57] -
Medori 2008 237 305 63 96 11.0% 1.18[1.01, 1.39] —
Adler 2009 93 110 74 116 10.8% 1.33[1.13, 1.55] -
Rosler 2009 178 241 67 118 9.5% 1.30[1.09, 1.55] -
Retz 2012 55 84 32 78  3.9% 1.60[1.17,2.17] -
Weisler 2012 56 68 43 73 6.7% 1.40[1.12, 1.74] -
Casas 2013 161 181 76 97 15.3% 1.14[1.01, 1.28] I
Huss 2014 401 542 108 180 13.8% 1.23[1.08, 1.40] -
Takahashi 2014 117 143 76 141  9.8% 1.52[1.28, 1.80] -
Goodman 2016 126 174 87 175 9.5% 1.46[1.22,1.74] -
Total (95% ClI) 2025 1139 100.0% 1.30[1.22,1.39] L 2
Total events 1578 670

Heterogeneity: Tau? = 0.00; Chi2 = 14.68, df = 10 (P = 0.14); 1= 32%

Test for overall effect: Z = 7.89 (P < 0.00001) 05 07 ! L5 2

BoljSi metilfenidat  BoljSi placebo
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Priloga F: Lijakasti diagrami
1. Ocena izboljsanja simptomov, MPH proti PCB
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3. Vztrajanje v raziskavi, MPH proti PCB
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5. Pojavnost nezelenih dogodkov, MPH proti PCB
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Priloga G: Z zdravljenjem povezani nezeleni dogodki

Study,
Drug
Adler 2008,
LDX

Adler 2009,
MPH-
OROS

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: LDX (78.8%) vs PCB
(58.1%);

e Incidence > 5% and twice that of placebo (in decreasing
percentage order): decreased appetite (26.5), dry mouth
(25.7), *headache (20.7 vs 12.9), insomnia (19.3 vs 4.8),
nausea (7.0), diarrhoea (6.7), *irritability (6.1 vs 6.5),
anxiety (5.9), *upper respiratory tract infection (5.6 vs
4.8), anorexia (5.0), *initial insomnia (5.0), *fatigue (4.7
vs 4.89)

* difference in incidence between LDX and PCB has no
statistical significance;

o At least one TEAE experienced: MPH-OROS (84.5%)
vs PCB (63.8%);

e Incidence > 5% (in decreasing percentage order):
headache (25.5 vs 13.8), decreased appetite (25.5 vs
6.0), dry mouth (20.0 vs 5.2), anxiety (16.4), nausea
(12.7), *increased blood pressure (10.0 vs 5.2),
*insomnia (9.1 vs 5.2), *increased pulse (7.3), *initial
insomnia (7.3), bruxism (6.4), *irritability (6.4), muscle
tightness (6.4), *diarrhoea (3.6 vs 5.2), *somnolence
(2.7 vs 6.9);

* difference in incidence between MPH-ORQOS and PCB
has no statistical significance;

TEAES causing
discontinuation

eIncidence: LDX 5.9%
vs PCB 1.6%;

e In decreasing
frequency order:
insomnia,
hypertension,
tachycardia, dyspnoea,
irritability, headache,
anxiety;

e Incidence: MPH-
OROS 14.5% vs PCB
5.2%;

eReported by >2
subjects in either
group: irritability (3),
increased blood
pressure (6), anxiety
(3), depressed mood

(2);

Cardiovascular effects
and clinical examination
eNo SS changes in SBP and

DBP;
¢SS increase of pulse rate,

but not CS (2.8 to 5.2 bpm);
¢ ECG: heart rate similarly

increased as pulse, no CS
abnormalities identified

(e.g. QRS interval)
¢SS but not CS weight loss

(mean 2.8 to 4.3 Ib);
eNo SS changes in sleep

quality as measured with

PSQI;
¢ Changes in SBP, DBP, and

pulse (3.6 bpm) were small

and not SS different
between the study groups;

e Incidence of clinical
hypertension was under
10% in both study groups;

eNo changes in ECG
intervals were observed,;

¢SS decrease in weight

(mean 2.2 kg);
¢ Values of the total and LDL

cholesterol showed SS, but

not CS, decrease compared
with placebo;

o TEAES in most subjects
mild to moderate, severe in
4% of subjects;

e highest number of TEAES
reported in the first week,
incidence later declined;

e Severe TEAES reported in
7.3% and 3.4% of subjects
in respective MPH-ORQOS
and PCB groups were:
lower abdominal pain,
constipation, dry mouth,
asthenia, irritability,
headache, anxiety, initial
insomnia, abnormal
thinking, diarrhoea,
toothache, somnolence,
affect lability;

o The highest proportion
(63.6%) of subjects
reported AEs at 36 mg
dose, which gradually
decreased to 31.0% at
108mg dose;

o No serious TEAEs and no
deaths were reported;
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Study,
Drug
Adler
20133,
LDX

Biederman

2006,
MPH-
OROS

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: LDX (78.5%) vs PCB
(58.8%);

e Incidence > 5% (in decreasing percentage order):
decreased appetite (32.9 vs 6.3), dry mouth (31.6 vs
7.5), headache (25.3), feeling jittery (12.7), insomnia
(22.7), *initial insomnia (10.1 vs 6.3) *irritability (10.1),
decreased weight (10.1), *diarrhoea (7.6), *fatigue (7.6),
hyperhidrosis (6.3), *upper respiratory tract infection
(6.3), anorexia (5.1), *increased heart rate (5.1),
decreased libido (5.1), *nasopharyngitis (5.1 vs 5.0),
*nausea (2.5 vs 6.3);

* difference in incidence between LDX and PCB has no

statistical significance;

o At least one TEAE experienced: MPH-OROS vs PCB
not reported;

e Incidence > 5% (in decreasing percentage order):
anorexia/decreased appetite (34.3), dry mouth, eyes,
nose (34.3 vs 6.8), *headache (31.3 vs 29.7), Gl (28.4 vs
13.5), *colds/allergies/infections (17.9 vs 24.3),
tension/jitteriness (17.9), sleep problems (17.9 vs 5.4),
*aches/pains (13.4 vs 13.5), subjective CV complaints
(9.0), depression (7.5), *agitation (7.5 vs 8.1), dizziness
(7.5), anxiety (6.0), *daytime tiredness (4.5 vs 9.5),
*autonomic symptoms (4.5), *increased energy (4.5),
*tics (3.0);

* difference in incidence between MPH-OROS and PCB
has no statistical significance;

TEAES causing
discontinuation
e Incidence: LDX 7.6%
vs PCB 2.5%;
erectal fissure, fatigue,
irritability, influenza,
each reported by one
subject; decreased
libido and erectile
dysfunction reported
by one participant;

e Incidence: MPH-
OROS 12.5% vs PCB
3.9%;

e agitation (n=3),
increased pulse (2),
depression (2), anxiety
(2), mood change,
decreased appetite,
headache, tics,
autonomic symptoms,
increased energy,
increased blood
pressure, dizziness, dry
mouth, GI discomfort;

Cardiovascular effects
and clinical examination
eNo SS change in both SBP

and DBP;
eNo SS change in pulse;
e¢No CS changes in mean

laboratory parameters;

¢SS, but small, increase in
SBP, DBP, pulse (mean 4.5
bpm);

¢ CS elevated pulse in outliers
was SS; other CS outliers
were not SS different;

¢SS decrease in ECG QT
interval (mean -16.5 ms);

¢SS decrease in weight
(mean 2.7 kg);

o Most participants reported
mild to moderate and 3.8%
reported severe (diarrhoea,
food poisoning, insomnia)
AEs;

o No serious AEs occurred;

¢ Dose of MPH-OROS did
not correlate with any of
vital signs or ECG
parameters;

o Withdrawals grounded on
complaints about
depression and anxiety
were not confirmed by
Hamilton scale scores for
clinically significant
episode of either
depression or anxiety.
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Biederman

2010,
MPH-
OROS

Biederman

2012,
LDX

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: MPH-OROS vs PCB
not reported;

¢ AEs reported on two or more visits during phase 1,
incidence > 5% (in decreasing percentage order):
*headache (26.6 vs 20.2), mucosal dryness (24.8 vs 6.1),
decreased appetite (23.9 vs 5.3), tense/jittery (18.3), *Gl
(17.4 vs 15.8), *musculoskeletal (16.5 vs 11.4),
*cold/infection/allergy (14.7 vs 14.9), insomnia (11.0),
neurological (5.5), *sad/down (5.5), *genitourinary
(4.6), *drowsy/lightheaded (4.6);

* difference in incidence between MPH-OROS and PCB

has no statistical significance;

e Subjects reporting TEAEs: LDX (85.7%) vs PCB
(58.8%);

e Incidence registered when occurred > 1 (in decreasing
percentage order): decreased appetite (54.3 vs 5.9),
mucosal dryness (25.7), tense/jittery (22.9 vs 5.9),
insomnia (20.0), *headache (14.3), *GI (8.6 vs 5.9),
*cold/infection/allergy (8.6 vs 14.7), *agitated/irritable
(5.7), *sad/down (5.7), *autonomic (5.7),
*musculoskeletal (5.7 vs 11.8), *genitourinary (5.7),
*increased energy (2.9), *CV (2.9);

* difference in incidence between LDX and PCB has no
statistical significance;

TEAES causing
discontinuation
e Incidence: MPH-
OROS 11.0% vs PCB
2.6%;
¢ AEs not reported
specifically

eIncidence: LDX 5.7%
vs PCB 2.9%;

e affective dullness and
elevated liver enzymes
(AST) in drug group,
rash in placebo group;

Cardiovascular effects
and clinical examination
¢ CS outliers for CV

parameters (SBP, DBP and

QT, QRS, PR intervals)

were not SS different in

both study groups;

e No serious AEs or deaths
occurred.

e No serious AEs were
reported;

eNo SS change in SBP and
DBP, SS increase in pulse
(mean 15.8 bpm);

¢SS but not CS prolongation
of QTc interval (mean 9.7
ms);
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Study,
Drug

Casas 2013,

MPH-
OROS

Goodman

2016,
MPH-
OROS

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: MPH-OROS (89.0%)
vs PCB (78.4%);

e Incidence > 5% (in decreasing percentage order):
*headache (28.7 vs 25.8), decreased appetite (23.8 vs
5.2), nausea (17.7 vs 8.2), dry mouth (17.7), *insomnia
(15.5 vs 11.3), *nasopharyngitis (13.3 vs 14.4), weight
decrease (14.4), *anorexia (9.9), *dizziness (8.8 vs 6.2),
*anxiety (8.8), initial insomnia (8.8), *fatigue (6.6),
tachycardia (8.8), *depressed mood (5.5 vs 5.2),
*hyperhidrosis (7.2), palpitations (7.7), *irritability (3.9
vs 6.2), *agitation (5.5), restlessness (6.1), heart rate
increased (5.5), *tremor (5.0);

* difference in incidence between MPH-OROS and PCB
has no statistical significance;

o At least one TEAE experienced: MPH-OROS (72.4%)
vs PCB (49.7%);

e Incidence > 5% (in decreasing percentage order):
headache (19.0 vs 11.4), dry mouth (15.5), decreased
appetite (14.4 vs 4), initial insomnia (9.8), anxiety (6.9),
*irritability (6.3 vs 3.4), feeling jittery (6.3), palpitations
(5.7), *upper respiratory tract infection (5.2 vs 5.1),
insomnia (6.9), *nausea (5.2 vs 4.6);

* difference in incidence between MPH-OROS and PCB
has no statistical significance;

Cardiovascular effects
and clinical examination

eNo SS change in SDP or
DBP neither in hypertension

TEAES causing
discontinuation

e Incidence: MPH-
OROS 18.8% vs PCB

2.1% incidence;
einsomnia, nausea; eSmall, SS increases in pulse
(mean 4.5 bpm);

e Small, SS body mass
decrease (mean 0.75 kg/mz,
equiv. to 2.3 kg);

eNo SS change in ECG;

e Incidence: MPH-
OROS 4.6% vs PCB
2.9%;

eincreased blood
pressure or
hypertension (3
patients), anxiety (2),
tremor (1), headache
(1), gastroenteritis (1),
insomnia (1), oral pain

2);

e Not reported/not measured

e Serious AEs were reported
by 5 subjects in MPH-
OROs groups (abdominal
pain, nausea, ruptured
ovarian cyst, suicidal
ideation with suicide
attempt) and 2 subjects in
MPH group (concussion,
intervertebral disc
protrusion);

o Anxiety and depression
were assessed as safety
outcomes; decrease in both
HAM-A and HAM-D scale
scores at end point was not
SS;

esubjects (3.4%) reported
severe AEs: anxiety,
restlessness, tension,
headache, fatigue,
nervousness, feeling jittery
and gastroenteritis.

¢ One serious AE reported
was suicidal ideation in the
PCB group.
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Huss 2014,

MPH-LA

Kuperman
2001,

MPH-IR,
BUP-SR

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: MPH-LA (74.0%) vs
PCB (60.0%);

e Incidence > 5% (in decreasing percentage order):
decreased appetite (25.1 vs 4.4), *headache (20.5 vs
16.7), dry mouth (20.3 vs 2.2), nausea (10.7 vs 5.0),
*nasopharyngitis (10.0 vs 9.4), *insomnia (8.1),
hyperhidrosis (7.9), palpitations (7.2), fatigue (7.0 vs
6.1), *dizziness (5.9), *irritability (5.9 vs 4.4), anxiety
(5.4), initial insomnia (5.2), *restlessness (4.8),
tachycardia (4.8), upper abdominal pain (4.1);

* difference in incidence between MPH-LA and PCB has
no statistical significance;

o At least one TEAE experienced: MPH-IR (75%) vs
BUP-SR (69.2%) vs PCB (66.7%)

e Incidence of the most common AEs: MPH-IR: appetite
suppression (25.0%), insomnia (16.7%), tremor (16.7%),
sweating (16.7%), jitteriness (16.7%); BUP-SR: dry
mouth (30.8%), headache (15.4%), insomnia (15.4%);

TEAES causing
discontinuation
eIncidence: MPH-LA
10.5% vs PCB 1.7%
e decreased appetite,
anxiety

eIncidence: MPH-IR
16.7% vs BUP-SR 0%
vs PCB 8.3%;

¢ AEs not reported
specifically

Cardiovascular effects
and clinical examination
eNo CS change in SBP (2.7

mm Hg), DBP (1.9 mm

Hg), pulse (+4 bpm);
eNo ECG interval >500 ms;
¢ No difference in laboratory

findings;

e Serious AEs were reported
by 4 subjects in MPH-LA
group (goitre, loss of
consciousness, ovarian cyst
rupture, infected bites) and
6 subjects in PCB group
(sudden hearing loss,
vertigo, eye infection,
syncope, agitation,
depression);

¢ One death due to aortic
dissection rupture with
unsuspected relation to the
drug occurred 3 weeks
after the last dose;

*80% of AEs were rated as
mild with the remaining
20% rated as moderate;

eno CS changes in laboratory
assessments or ECGs
detected
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Medori
2008,
MPH-
OROS

Retz 2012,

MPH-ER

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: MPH-ORQOS (77.7%)
vs PCB (65.6%);

e Incidence > 5% (in decreasing percentage order):
decreased appetite (25.2 vs 7.3), *headache (21.0 vs
17.7), *insomnia (13.4 vs 7.3), nausea (12.8 vs 4.2), dry
mouth (11.8), *dizziness (8.2 vs 7.3), *weight decrease
(7.2 vs 5.2), *nasopharyngitis (6.2 vs 9.4), tachycardia
(5.6), *irritability (5.6), *anxiety (5.2), *hyperhidrosis
(5.2), *fatigue (4.6), *depressed mood (4.6)

* difference in incidence between MPH-OROS and PCB
has no statistical significance;

o At least one TEAE experienced: MPH-ER (65.5%) vs
PCB (41.0%);

e Incidence > 5% (in decreasing percentage order):
decreased appetite (47.6 vs 9.5), dry mouth (38.1 vs
14.1), excessive thirst (32.1 vs 9.0), headache (29.8 vs
16.7), palpitations (25.0 vs 6.4), dizziness (22.6 vs 9.0),
gastric discomfort (16.7 vs 5.1), nausea (16.7 vs 3.8),
backache (9.5 vs 24.4), excessive appetite (3.6 vs 19.2),
drowsiness (8.3 vs 19.2), seborrhoea (1.2 vs 7.7);

TEAES causing
discontinuation
e Incidence: MPH-
OROS 4.3% vs PCB
1.0%
eanxiety (3 patients),
irritability (3),

nervousness (3), tremor

(2), insomnia (2),
restlessness (2);

e Numerically,
discontinuation rate
correlated with dose
increase;

eIncidence: MPH-ER
3.6% vs PCB 1.3%;

¢ AEs not reported
specifically

Cardiovascular effects
and clinical examination
¢*SS increases in both SBP

and DBP in 72-mg group

after week 1; no SS change

at week 5;
eSmall, SS increases in pulse

in all three dose groups at

all time points (week 5

means 3.9, 5.2, 9.8 bpm);
¢ \Weight decrease incidence

was 7.2%; small, SS
decrease with mean values
0f 0.9, 1.1 and 1.9 kg;
eNo CS change in clinical
laboratory values;

¢ SDP and DBP were small
and not SS between the
groups;

e Small pulse increase (6
bpm) was SS during
titration, but not at the end
of study;

e Four (1.0%) patients
reported severe AES:
cerebrovascular incident,
migraine attack, anxiety
and depressive disorders;

*SBP, DBP, and pulse were
measured while patient
standing;

o The occurrence of
decreased appetite and dry
mouth was significantly
more common at maximum
dose;

o While not SS, numerically,
tachycardia, palpitations,
pulse increase, weight loss,
anxiety, irritability, and
Nervousness were
suggestive of a dose-
response relation;

o Most AEs were recorded
during titration phase, 63%
were rated as moderate.

o One subjects in either
group experienced serious
AEs, which were not or
unlikely related to study
medication (joint rupture,
appendicitis, postoperative
pain).
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Rosler 2009,

MPH-ER

Spencer
2005,

MPH-IR

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: MPH-ER (73.9%) vs
PCB (56.8%);

e Incidence > 5% (in decreasing percentage order):
decreased appetite (38.2 vs 12.7), drowsiness (29.9 vs
46.6), dry mouth (29.9 vs 16.1), *initial insomnia (24.9
vs 17.8), palpitations (22.8 vs 9.3), shortened sleep (14.9
vs 26.3), increased thirst (24.1 vs 11.9), menstrual
difficulties (11.2), reduced libido (11.2), *gastric
discomfort (10.0 vs 16.1), hyperhidrosis (12.0), *hot
flashes (10.0 vs 5.1), *diarrhoea (9.1 vs 4.2), seborrhoea
(7.9), *chills (9.1 vs 14.4), nausea (9.1 vs 3.4), breathing
difficulties (7.9), tremor (7.1), cardiac pain (7.1),
increased appetite (5.8 vs 16.1), heaviness in legs (5.0 vs
12.7), *blurred vision (5.0)

* difference in incidence between MPH-ER and PCB has

no statistical significance;

o At least one TEAE experienced: MPH-IR vs PCB not
reported;

e Incidence > 5% (in decreasing percentage order):
*headache (41.3 vs 40.5), dry mouth (34.6 vs 0),
moodiness (29.8 vs 4.8), decreased appetite (26.9 vs
7.1), *difficulty sleeping (24.0 vs 16.7), *nausea (14.4
vs 7.1), *GI problem (6.7 vs 7.1), *stomachache (7.7 vs
7.1), *diarrhoea (4.8 vs 4.8), *constipation (1.9 vs 4.8);

* difference in incidence between MPH-IR and PCB has
no statistical significance;

TEAES causing
discontinuation
eIncidence: MPH-ER
12.9% vs PCB 8.5%;
¢ AEs not reported
specifically

e Incidence: MPH-IR
13.5% vs PCB 4.8%;

e In decreasing
frequency order:
psychiatric AEs
(jittery, irritable,
depression, anxiety,
over-focus), high blood
pressure, somatic
complaints (headache,
insomnia);

Cardiovascular effects
and clinical examination

eNo SS change in SBP (small
increase), DBP, and
increase in *pulse (mean 4
bpm);

eNo SS change in weight
loss;

e Total thyroid hormone (T4)
increase was SS (but small)
in the MPH-ER group;

eNo SS change in SBP and
DBP, SS but small increase
in pulse (mean 7 bpm);

eSS increase in ECG
ventricular rate (mean 7.1),
SS but slight increase in
QTc interval (mean 7 ms);

¢SS but not CS weight loss
(mean 2.4 kg);

e Pulse increase was SS until
the week 18 with
maximum mean change 5
bpm, but failed to reach
significance at the end-
point;

o Menstrual problems and
decreased libido were a
new finding not observed
in previous short-term
trials;

e No serious cardiovascular
AEs were observed;

e Serum levels of MPH-IR
did not correlate with dose,
AEs, ECG parameters;
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Study,
Drug
Spencer
2007,
d-MPH-
SODAS

Spencer
2008,

MAS-EXR

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: d-MPH-SODAS
(87.9%) vs PCB (67.9%);

e Incidence > 5% (in decreasing percentage order):
*headache (31.5 vs 18.9), *decreased appetite (18.2 vs
11.3), *insomnia (16.4 vs 11.3), dry mouth (15.8 vs 3.8),
jitteriness (12.1), tachycardia/palpitation/increased pulse
(6.1)

* difference in incidence between d-MPH-SODAS and

PCB has no statistical significance;

o At least one TEAE experienced: MAS EXR (89.1%) vs
PCB (63.7%);

e Incidence > 5% (in decreasing percentage order):
insomnia (29.2 vs 8.9), dry mouth (22.6 vs 5.2),
decreased appetite (19.7), *headache (18.2 vs 14.1),
decreased weight (13.1), *irritability (9.5), *upper
respiratory tract infection (8.0 vs 7.4), *nausea (7.3),
*anxiety (6.6), *dizziness (5.8 vs 5.9), *back pain (5.8),
*myalgia (5.1), *anorexia (5.1);

* difference in incidence between MAS EXR and PCB
has no statistical significance;

TEAES causing
discontinuation
e Incidence: d-MPH-
SODAS 10.9%, PCB
7.5%;
e In decreasing
frequency order:
insomnia, jitteriness,

e Incidence: MAS-EXR
12.4% vs PCB 4.4%;

eelevated blood
pressure, palpitations,
insomnia, irritability,
one case of transient
ischaemic attack;

Cardiovascular effects
and clinical examination
eNo SS change in SBP and

DBP,SS but small increase

in pulse (mean 4.4 bpm);
eNo SS change in weight

loss;

e Small and not SS change in
both SBP and DBP;

¢ Drug associated with SS but
not CS increase of pulse
rate;

eSmall changes in ECG
parameters, no evidence of
QT interval prolongation;

e Minor changes in
hematology (3 abnormal)
and clinical chemistry (9
abnormal) values;

¢SS but not CS weight loss
(mean 4.7 1b);

eNo SS changes in sleep
quality;

e Severe TEAES were
reported in 8.5% and 5.7%
of subjects in respective d-
MPH-SODAS and PCB
groups, but no toxicity to
any organ system was
found;

¢ Only pulse increase
showed a trend towards
dose-response relation;

o Most TEAES reported were
mild or moderate in
severity and 8.0% were
severe; incidence decreased
with continued treatment;
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Takahashi

2014,
MPH-
OROS

Weisler
2006,
MAS-XR

Patient-reported TEAEs from active treatment

o At least one TEAE experienced: MPH-LA (81.8%) vs
PCB (53.9%);

e Incidence > 5% (in decreasing percentage order):
decreased appetite (39.9 vs 7.1), palpitations (18.2),
*nasopharyngitis (16.8 vs 13.5), nausea (14.8), thirst
(14.0 vs 4.3), *insomnia (10.5 vs 9.9), *headache (8.4 vs
6.4), weight decrease (7.0), tachycardia (5.6)

* difference in incidence between MPH-OROS and PCB
has no statistical significance;

o TEAES reported by at least 10% of subjects* in any
treatment group:

edry mouth, anorexia/decreased appetite, insomnia,
headache, nervousness, weight loss, nausea, agitation,
anxiety;

* AEs were recorded every time they were reported even
when subjects may have reported the same AE more than
once and at more than one MAS XR dose. Calculation of
the incidence rate of each AE across different dose groups
would likely give imprecise results.

TEAES causing
discontinuation
e Incidence: MPH-
OROS 4.2% vs PCB
0.7%
¢ AEs not reported
specifically

e Incidence: MAS-XR
12.0% vs PCB 1.6%;

einsomnia, agitation,
anxiety, nervousness,
tachycardia,
hypertension, increased
liver enzymes, chest
pain;

Cardiovascular effects
and clinical examination
eNo CS trend in vital signs,

ECG, body mass, clinical

laboratory values was

observed in either group;

eSS increase in SBP (not in
DBP) and pulse but not CS;

¢ECG: SS QT interval
prolongation, but not CS;

¢SS decreases in both
cholesterol and
triglycerides, but small and
not CS;

¢SS weight loss, but not CS;

e Two serious AEs in MPH-
OROS group were reported
(psychotic disorder and
pneumothorax spontaneous
tension); no deaths were
reported;

o No AEs related to misuse
or abuse were reported;
withdrawal phenomenon
was not observed;

9 subjects in each group
answered "yes" to at least
one of five question on
suicidal ideation subscale;

e dose-dependence of CV
AEs not clear;

©>40% of TEAES reported
during the first week, <
10% reported during the
fourth week;
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Study,

Drug

Weisler

2012,

**pavisant,

MPH-
OROS,
ATX

Patient-reported TEAEs from active treatment TEAES causing Cardiovascular effects
discontinuation and clinical examination

o At least one TEAE experienced: MPH-OROS (82.4%) e Incidence: MPH- e Data on SBP, DBP, pulse,

vs ATX (83.8%) vs PCB (58.9%); OROS 8.8% vs ATX ECGs, and lab. tests were
eIncidence > 5% (in decreasing percentage order): 10.8% vs PCB 2.7%; not reported;

decreased appetite (30.9 vs 23.0 vs 5.5), dry mouth (20.6 e Only one AE specified, eSmall and not SS decrease

vs 16.2 vs 4.1), initial insomnia (22.1 vs *4.1 vs 6.8), convulsion in the of weight was observed in

nausea (10.3 vs 35.1 vs 1.4), *headache (8.8 vs 18.9 vs MPH-ORQOS group; both groups (MPH-OROS

11.0), *irritability (7.4 vs 6.8 vs 4.1), *insomnia (5.9 vs 1.5 kg, ATX 0.5 kg);

1.4 vs 4.1), middle insomnia (*2.9 vs 10.8 vs 0),
*dizziness (7.4 vs 6.8 vs 0), fatigue (*4.4 vs 14.9 vs
4.1), *hyperhidrosis (4.4 vs 5.4 vs 0), *pollakiuria (0 vs
5.4 vs 1.4), *vomiting (1.5 vs 9.5 vs 2.7), *somnolence
(1.5 vs 5.4 vs 1.4), *decreased libido (5.9 vs 2.7 vs 1.4),
*feeling jittery (4.4 vs 5.4 vs 0), erectile dysfunction
(*2.9 vs 8.1 vs 0), *palpitations (2.9 vs 2.7 vs 0),
*tachycardia (1.5 vs 1.4 vs 1.4), *increased heart rate
(4.4 vs 1.4 vs 1.4); *combined CV (11.8 vs 6.8 vs 4.1),
combined sleep-related AEs (36.8 vs *21.6 vs 13.7);

* difference in incidence between the medication (MPH-
OROS and ATX) and PCB has no statistical significance;

o **Experimental drug
bavisant was not included
in our safety analysis;

e Pericarditis was reported as
a serious AE in the PCB
group and convulsion in
the MPH-OROS group;

e Suicidal ideation was
reported once each in the
MPH-OROS and PCB
group;

e Ophtalmological
examination showed no CS
changes in LOCS 11l
ratings;
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