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4.UVOD

Smjernice Americkog udruzenja anesteziologa (engl. American Society of Anesthesiologists —
ASA) za lijeCenje boli u perioperacijskom razdoblju definiraju postoperativnu akutnu bol kao
onu koja je prisutna u kirurskog bolesnika nakon zahvata (1). Bol nakon kirurskih zahvata
nastaje kao posljedica traume tkiva i moze rezultirati fizickom, kognitivnom i emocionalnom
nelagodom, a na ishod oporavka nakon kirur§kog zahvata mogu utjecati i promjene povezane
s razvojem boli (2). Neprimjereno lijecenje postoperativne boli moze dovesti do razvoja
komplikacija i produzenog oporavka koji povecava stope morbiditeta i mortaliteta (3-5).
Djelotvornost razli¢itih intervencija za lijeCenje postoperativne boli objektivno se ispituje
randomiziranim kontroliranim pokusima (engl. randomized controlled trial — RCT), a sustavni
pregledi sazimaju rezultate vise takvih pokusa i daju smjernice za praksu i buduca

istrazivanja.

Dok su RCT-ovi zlatni standard u procjeni djelotvornosti 1 sigurnosti intervencije, sustavni
pregledi predstavljaju najviSu razinu dokaza u medicini te omogucuju klini¢arima jednostavan
pristup dokazima koje su kriti¢ki ocijenili i saZeli stru¢njaci iz odredenih podrucja. Njithovom
se uporabom smanjuje pristranost, odnosno otklon (engl. bias) (6). Nadalje, skrac¢uju vrijeme
potrebno za nalaZenje i1 procjenjivanje izvornih znanstvenih ¢lanaka (7, 8). Unato¢ dobro
utemeljenom nacinu na koji se provode i temeljitom opisu koristenih strategija za smanjenje
pristranosti 1 povecanja preciznosti, sustavni pregledi mogu se razlikovati u kvaliteti (9). Zbog
toga je iznimno vaZzna kriticka i pomna procjena metodoloske kvalitete postojec¢ih sustavnih
preglednih ¢lanaka. Da bi se $to lakSe ocjenjivala i usporedivala metodoloska kvaliteta
sustavnih pregleda, godine 2007. Shea 1 sur. objavili su ljestvicu AMSTAR (engl. A
Measurement Tool to Assess Systematic Reviews) koja se sastoji od 11 domena vaZnih za

ocjenu metodoloske kvalitete sustavnih pregleda (10).



Osim odgovarajuce kvalitete, za sustavne preglede iz pojedinog podrucja vazno je da su
primarne studije usporedive, odnosno da mjere iste ishode koji bi trebali biti klinic¢ki
relevantni. Heterogenost mjera ishoda koristenih u intervencijskim istrazivanjima boli otezava
usporedbu ucinkovitosti trenutno dostupnih nacina lijecenja. Standardiziranje domena ishoda
koje se koriste u RCT-ovima i sustavnim pregledima vazno je za postizanje dosljednosti i
homogenosti samih rezultata te usporedivosti rezultata izmedu studija. Glavni skup ishoda
(engl. core outcome set — COS) vazan je za sintezu rezultata primarnih studija na klinicki
znacajan nacin (11). Veca standardizacija domena ishoda dovodi i do znacajnijeg povecanja

broja kvalitetnih meta-analiza (12).

Kako bi potaknula §to veci broj klinickih studija i sustavnih pregleda o intervencijama za
lijecenje boli u djece, skupina pedijatara okupljenih u pedijatrijsku inicijativu PedIMMPACT
(eng. the Pediatric Initiative on Methods, Measurement, and Pain Assessment in Clinical
Trials ) godine 2008. razvila je glavni skup ishoda za pedijatrijsku bol (13). Osim samih
domena ishoda, McGarth 1 suradnici preporucili su i mjere ishoda, odnosno ljestvice za
mjerenje boli koje bi se trebale koristiti u razi¢itim dobnim skupinama djece. Razvili su dvije
skupine domena ishoda: za kroni¢nu i akutnu bol. Glavni skup ishoda za akutnu bol djece
koje preporucuje PedIMMPACT inicijativa ukljucuje 6 domena: 1) intenzitet boli, 2) ocjenu 1
zadovoljstvo terapijom, 3) nuspojave, 4) tjelesni oporavak, 5) emocionalni odgovor 1 6)

ekonomske ¢imbenike (13).

Cilj istraZivanja opisanih u ovoj doktorskoj disertacji bio je: analizirati sustavne preglede o
ucinkovitosti 1 sigurnosti intervencija za postoperativnu bol u djece, ocijeniti njithovu
metodolosku kvalitetu, analizirati ishode koje su koristili te na koncu ispitati znanje i stavove
znanstvenika iz tog podrucja o preporuc¢enim domenama i mjerama ishoda. Ova doktorska

disertacija temelji se na Cetiri rada objavljena u medunarodnim medicinskim ¢asopisima.



5. PREGLED METODOLOGIJE OBJEDINJENIH RADOVA

5.1. Prvo istrazivanje: pregled sustavnih pregleda

U prvom istrazivanju napravljen je sustavni pregled sustavnih pregleda o djelotvornosti i
sigurnosti intervencija za lijeCenje postoperativne boli u djece. Protokol istrazivanja je
napravljen prema PRISMA (eng. Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) smjernicama. Protokol je registriran u registru International Prospective
Register of Systematic Reviews — PROSPERO (broj registracije: CRD42015029650).
Ispitanici ukljucenih sustavnih pregleda su morali biti ispitanici mladi od 18 godina.
Ukljuceni su i oni sustavni pregledi koji su analizirali i starije ispitanike, ali su razdvojili
rezultate izmedu djece i odraslih. Podatci su ekstraktirani od strane dva neovisna istrazivaca.
Za ekstrakcijski obrazac koristen je Microsoft Excel program (Microsoft Inc., Redmond, WA,
SAD). Nakon kreiranja ekstrakcijskog obrasca testiran je na ¢lanovima istrazivackog tima.
Razlike u ekstrakciji podataka izmedu dvoje koautora razrijesio je tre¢i koautor. Podatci koji
su trazeni iz svake ukljucene studije su: karakteristike studije (broj autora, pretrazivane
elektronicke pismohrane, broj pretraZenih elektronickih pismohrana, datum pretrazivanja,
jezik studije, zemlja, broj uklju¢enih randomiziranih klini¢kih pokusa), karakteristike
ispitanika (dob ispitanika 1 tip kirurSkog zahvata), vrsta intervencije i komparatora, postojanje
meta-analize, izvor financiranja i izjava o zakljucku. Sveobuhvatnom strategijom
pretraZivanja pretrazeno je 6 elektronickih pismohrana: Cochrane Database of Systematic
Reviews (CDSR), Cumulative Index to Nursing and Allied Health Literature (CINAHL),
Database of Reviews of Effect (DARE), Embase, MEDLINE 1 PsycINFO od najranijeg
datuma do 24. sijecnja 2016. godine. Strategija pretrazivanja je prvotno napravljena za

MEDLINE pismohranu, a naknadno je prilagodena za ostale elektronicke pismohrane.



Izradene su prikladne tablice u Microsoft Excel programu u koje su dva autora za svaku
studiju neovisno unijeli podatke iz ¢lanaka. Analizirana je efikasnost i sigurnost pojedinih
intervencija, obiljezja sustavnih pregleda kao i njihova metodoloska kvaliteta pomocu
ljestvice AMSTAR (10). Efikasnost i sigurnost intervencije prikazana je izjavom o
zaklju¢cima. Naime koriStene su kategorije kojima je ocijenjena efikasnost i sigurnost
intervencije i samih dokaza. Kategorije su bile: pozitivno, pozitivno neuvjerljivo, nema
dokaza, nema misljenja, podjednako (za usporedbu vise intervencija), podjednako
neuvjerljivo, negativno, negativno neuvjerljivo ili nejasno, potrebno je vise istrazivanja.
Intervencija je ocijenjena pozitivnom ako su autori zakljucili da je intervencija djelotvorna i
sigurna dok su dokazi o djelotvornosti ocijenjeni neuvjerljivim ako su autori smatrali da je
potrebno vise istrazivanja za potvrdu rezultata ili su dokazi ocijenjini loSom kvalitetom.
Metodolosku kvalitetu ukljucenih sustavnih pregleda koristenjem ljestvice AMSTAR

procijenila su dva autora neovisno.

5.2. Drugo istrazivanje: analiza domena ishoda u sustavnim pregledima o

postoperativnoj boli u djece

Drugi dio istraZivanja je takoder registriran u PROSPERO (CRD42015029654). Analizirane
su domene ishoda koristene u ukljucenim sustavnim pregledima te napravljena usporedba s
preporu¢enim glavnim skupom ishoda od strane PedIMMPACT inicijative (14). Obnovljena
je strategija pretrazivanja do 31. sijenja 2017. godine. Za za svaku studiju su dva autora
neovisno vadila podatke. Ako su postojala diskrepancije izmedu dva koautora treci je donio
kona¢nu odluku. Iskljuceni su sustavni pregledi koji su ukljucivali djecu mladu od 3 godine
jer PedIMMPACT incijativa preporucuje ishode samo za djecu od 3. godine pa nadalje. Osim

samih vrsta koriStenih ishoda analizirana je i vrsta alata kojima je mjeren intenzitet boli



ukljucene djece te razlika u koristenju preporuc¢enog glavnog skupa ishoda kod Cochraneovih

sustavnih pregleda i ne-Cochraneovih sustavnih pregleda.

5.3. Trece istrazivanje: analiza domena ishoda u klinickim pokusima o postoperativnoj

boli u djece

U tre¢em dijelu istrazivanja analizirane su domene ishoda iz RCT-ova koji su ukljucene u
pronadene sustavne preglede te je i za njih provedena usporedba s PedIMMPACT
preporucenim glavnim skupom ishoda za akutnu pedijatrijsku bol (14). Istrazivanje je
provedeno neovisnom ekstrakcijom podataka u tablice. Jedan istrazivac je vrsio ekstrakciju
dok je drugi provjeravao njegov rad, a nesuglasice je razrijesio tre¢i istrazivac. Istrazeno je
postoji li razlika u koristenju preporuc¢enog glavnog skupa ishoda prije i nakon objave
PedIMMPACT inicijative. Osim domena ishoda analizirani su i alati kojim je mjeren

intenzitet boli te su koriSteni alati takoder usporedeni s preporuc¢enim.

5.4. Cetvrto istraZivanje: anketa o koriStenju preporucenih ishoda za istraZivanje

postoperativne boli u djece

U Cetvrti dio istrazivanja uklju€eni su autori sustavnih pregleda i autori u njih uklju¢enih
RCT-ova. IstraZivanje je odobrilo Eticko povjerenstvo Medicinskog fakulteta u Splitu.
Ispitanici su poziv za sudjelovanje u anketi dobili putem elektroni¢ke poste. Bududi da je
dopisnih autora sustavih pregleda bilo svega 48, s ciljem povecanja broja ispitanika na
medumrezju su trazene i adrese elektronicke poste ostalih autora ukljucenih sustavnih

pregleda. Za RCT-ove su kontaktirani samo dopisni autori.



Anketa je bila anonimna i imala je 8 pitanja. Napravljena je pomoc¢u SurveyMonkey
programa (SurveyMonkey Inc., CA, SAD). Pozivi za sudjelovanje u anketi su poslani u
razdoblju od travnja 2017. do srpnja 2017. godine. Svaki sudionik je dobio jedan poziv i Cetiri
podsjetnika u vidu poruke elektronic¢ke poste. Prije otvaranje anketnog obrasca sudionici su
dobili informacije o istrazivanju, a zatim su biranjem polja za nastavak sudjelovanja u
istrazivanju dali svoj informirani pristanak za sudjelovanje u istrazivanju. Sudionici
istrazivanja su odgovarali na pitanja o njihovom znanju o PedIMMPACT inicijativi i
njihovim preporukama vezanima za ishode, problemima koristenja preporucenog glavnog
skupa ishoda kao i njihovo misljenje o tome koje bi se domene ishoda trebale koristiti u
istrazivanjima o postoperativnoj boli u djece. Statistika je napravljena koriste¢i Microsoft

Excel (Microsoft Inc., WA, SAD).



6. SAZETI PREGLED REZULTATA OBJEDINJENIH RADOVA

6.1. Prvo istrazivanje: pregled sustavnih pregleda

Sveobuhvatnom strategijom pretrazivanja pronaden je 1318 ¢lanak. Nakon uklanjanja
duplikata i Citanja sazetaka i naslova izdvojeno je 140 ¢lanaka. Prouceni su cjeloviti tekstovi
tih ¢lanaka te su isklju¢ena dodatna 94 ¢lanka. Od 45 ukljucenih sustavnih pregleda samo dva
su analizirala ne-farmakoloske intervencije te su 33 imali meta-analizu. Sustavni pregledi su
objavljivani u razdoblju od 2003. do 2015. godine, a 46% autora dolazi iz Europe. Sustavni
pregledi su ukupno ukljucili 811 RCT-ova s 50 343 sudionika istrazivanja; 57% sustavnih
pregleda analizirali su postoperativnu bol u djece nakon razli¢itih kirurskih intervencija, 20%
nakon tonzilektomije i 4% nakon obrezivanja. Takoder su ukljuceni i stomatoloski postupci

koji dovode do postoperativne boli.

Visokom metodoloskom kvalitetom ocijenjeno je 38% sustavnih preglednih ¢lanaka, 55%
srednjom i1 7% niskom kvalitetom. Razlika u metodoloskoj kvaliteti izmedu sustavnih
pregleda s meta-analizom i bez nije bila statisti¢ki znacajna dok je razlika u metodoloskoj
kvaliteti izmedu Cochraneovih sustavnih pregleda i ne-Cochraneovih sustavnih pregleda bila
statisticki znacajna. Pozitivno uvjerljiv dokaz o efekasnosti intervencije pronaden je u 18
sustavnih pregleda (40%) koji su analizirali djelovanje diklofenaka (15), ketamina (16-18),
kaudalne analgezije (19, 20), deksmedetomidina (21-23), terapije glazbom (24),
kortikosteroida (25, 26), epiduralne analgezije (27), paracetamola, nesteroidnih protuupalnih
lijekova (28) i abdominalnog bloka (29). Pozitivno uvjerljiv dokaz o sigurnosti intervencije

pronaden je u 14 (31%) sustavnih pregleda.
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6.2. Drugo istraZivanje: analiza domena ishoda u sustavnim pregledima o

postoperativnoj boli u djece

Medijan domena ishoda navedenih u metodama (raspon 0-7) i prikazanih u rezultatima
(raspon 1-) je bio Cetiri. Medijan PedIMMPACT domena ishoda je u metodama i rezultatima
bio tri (raspon 0-6). Najcesc¢e planirane PedIMMPACT domene ishoda u metodama bile su
simptomi i nuspojave (90%) i intenzitet boli (70%) dok su ostale PedIMMPACT domene
ishode planirane u manje od 50% metoda. Dodatna analgezija (66%) i dodatna opioidna

analgezija (21%) bili su najcesce planirane ne-PedIMMPACT domene ishode u metodama.

U rezultatima su najcesce prikazani ishod bili simptomi i nuspojave (88%), a drugi najéesci
bio je intenzitet boli koji je prikazan u 75% rezultata. Dodatna analgezija (65%) najcesca je
ne-PedilMMPACT domena ishoda prikazana u rezultatima. Od 48 sustavih pregleda u 13%
njih su u rezultatima prikazane domene ishoda koji nisu navedeni u metodama. Cochraneovih
sustavih pregleda je bilo 9 od 48. Nije pronadena statisticki znacajna razlika izmedu
ucestalosti PedIMMPACT domena ishoda u Cochraneovim i ne-Cochraneovim sustavnim
pregledima. Od 34 sustavna pregleda koji su navela intenzitet boli kao ishod u metodama, u
njih 19 (56%) su takoder i naveli vrstu koriStenog alata za mjerenje intenziteta boli. U
Cochraneovim sustavnim pregledima je statisticki znacajno ¢eS¢e navedena vrsta alata nego u
ne-Cochraneovim sustavnim pregledima. NajceS¢e naveden alat za mjerenje intenziteta boli je

bio vizualno-analogna ljestvica (engl. visual-analogue scale — VAS) (58%).

11



6.3. Trece istraZivanje: analiza domena ishoda u klini¢kim pokusima o postoperativnoj

boli u djece

Medijan svih prikazanih domena ishoda u uklju¢enim studijama bio je pet (raspon 1-11), a
medijan svih PedIMMPACT domena ishoda je bio dva (raspon 0-6). Nakon istraZzivanja
ucestalosti koristenja preporucenih domena ishoda od strane PedIMMPACT inicijative u
primarnim studijama, pronadeno je da je najcesce analizirana domena ishoda bila intenzitet
boli (93%), a slijede je simptomi i nuspojave (83%). Ostali preporuceni ishodi analizirani su u
manje od 30% studija. NajceSce analiziran ne-PedIMMPACT ishod bio je dodatna analgezija
(71%), dok je na drugom mjesto heterogena skupina specificna za pojedinu intervenciju

(65%).

Istrazivanje je ukljucilo 337 RCT-a, od kojih su 221 objavljeni prije objave PedIMMPACT
inicijative dok je 116 RTC-ova objavljeno nakon. Medijan PedIMMPACT domena ishoda
prije inicijative je bio dva, a nakon inicijative takoder dva. Razlika u broju PedIMMPACT
domena ishoda koriStenih prije i poslije objave PedIMMPACT inicijative nije bila statisticki
znacajna (x2=0.102, p=0.75). Najcesce koristeni alat za mjerenje intenziteta boli bila je

vizualno-analogna ljestvica (24%).

6.4. Cetvrto istraZivanje: anketa o koritenju preporucenih ishoda za istraZivanje

postoperativne boli u djece

Autorima sustavnih pregleda poslano je 114 poziva putem elektronicke poSte za sudjelovanje
u anketi. Dvadeset poruka vratilo se neisporu¢eno. Anketu je ispunilo 15 (16%) autora
sustavnih pregleda. Jedna tre¢ina autora je ¢ula za PedIMMPACT inicijativu. Upitani da

oznace domene ishoda za pedijatrijsku akutnu bol poreporuc¢enu od strane PedIMMPACT
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inicijative svi autori su oznacili intenzitet boli dok su ostalih pet domena ishoda oznacavali
ucestaloséu od 25 do 83%. Od nepreporucenih domena ishoda najvise su odabrali san. Za
najmanje prikladne domene ishode koje treba uvrstiti u glavni skup ishoda odabrali su
ekonomske ¢imbenike i farmakokinetiku. Sedam (70%) autora sustavnih pregleda je reklo da
nisu koristili PedIMMPACT prepruceni skup ishoda dok su pripremali svoj sustavni pregled
dok su ga ostali koristili djelomi¢no. Kao razlog zaSto nisu koristili preporuceni glavni skup
ishoda autori su naveli manjak informiranosti o PedIMMPACT inicijativi, velik broj domena
te manjak resursa potrebnih za koristenje preporucenog skupa ishoda. Neki su naveli da su
publicirali sustavni pregled prije objave PedIMMPACT inicijative dok su drugi naveli da su

randomizirani kontrolirani pokusi koje su ukljucili nisu analizirali preporucene ishode.

Od 300 poslanih poziva autorima RCT-ova za sudjelovanje u anketi 32 su se vratila kao
neisporucena. Anketu je ispunilo 27 (10%) autora RCT-ova. Devet (35%) autora je navelo da
nikada nisu ¢uli za PedIMMPACT preporuceni glavi skup ishoda za akutnu pedijatrisku bol, a
66% autora je navelo to¢an broj domena. Upitani da oznace koje domene ishoda pripadaju
preporucenom skupu ishoda 94% njih je odabralo intenzitet boli dok je drugi po ucestalosti
ishod bio simptomi 1 nuspojave — u 78% ispitanika. Kao najmanje prikladan ishod za
uvrsavanje u preporuceni skup ishoda autori su naveli ekonomske ¢imbenike. Prema
odgovorima, 47% autora nije koristilo preporuceni skup ishoda dok su pripremali svoju
studiju dok ga je 42% autora djelomicno koristilo. Dvoje autora je koristilo potpuno
preporuceni skup ishoda. Sli¢no kao 1 autori susavnih pregleda, autora RCT-ova kao razlog
slabog koriStenja preporuc¢enog skupa ishoda naveli su nedovoljnu informiranost o COS-u.

Dvoje autora smatra da je preporuceni skup teSko implementirati u praksi.
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7. RASPRAVA

U prvom dijelu istrazivanja proveden je pregled sustavnih pregleda koji je ukljucio 45
sustavna pregleda koji su analizirali intervencije za lije¢enje postoperativne boli u djece.
Vecina je analizirala farmakoloske intervencije i autori su ve¢inom bili iz Europe. U manje od
polovine ukljucenih sustavnih pregleda ponudeni su uvjerljivi dokazi o djelotvornosti
intervencije, dok je uvjerljiv dokaz o sigurnosti intervencije pronaden u manje od treéine
sustavnih pregleda.

Broj objavljenih RCT-ova i sustavnih pregleda o postoperativnoj boli u djece zadnjih godina
se povecava. Razlog tome je $to je postooperativna bol jedan od neugodnijih dozivljaja i k
tome je jos lose lije¢ena (30). Pozitivno uvjerljiv dokaz o djelotvornosti intervencije pronaden
je u sustavnim pregledima koji su analizirali djelovanje diklofenaka, ketamina, kaudalne
analgezije, deksmedetomidina, terapije glazbom, kortikosteroida, epiduralne analgezije,
paracetamola, protuupalnih nesteroidnih lijekova i abdominalnog bloka. Jednaka
djelotvornost intervencije i komparatora bila je u sustavnom pregledu koji je analizirao
djelotvornost deksmedetomidina nasuprot morfija i fentanila (31). Negativno uvjerljiv dokaz
pronasli smo u sustavnom pregledu u kojem se analizirala djelotvornost kaudalne analgezije
nasuprot nekaudalne regionale analgezije (32). Sigurnost nije spomenuta ili dokaz nije bio
uvjerljiv u skoro pola sustavnih pregleda. Manjak dokaza o sigurnosti intervencije veliki je
nedostatak u analizi intervencije. Sve intervencije koje su ocijenjene uvjerljivo pozitivno,
osim jedne (19), su u skladu s smjernicama za lijeCenje akutne postoperativne boli (1, 33).
Pouzdanost tih rezultata takoder ovisi i o metodoloSkoj kvaliteti ukljucenih sustavih pregleda.
Sustavni pregledi predstavljaju najvecu razinu dokaza u medicini, ali mnogi od njih nemaju
odgovaraju¢u metodolosku kvalitetu (34). U ovoj disertaciji je AMSTAR ljestica koriStena za
ocjenu metodoloske kvalitete ukljucenih sustavnih pregleda. Od 45 uklju€enih pregleda njih

deset su bili Cochraneovi sustavi pregledi i imali su bolju metodoloSku kvalitetu od ne-
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Cochraneovih sustavnih pregleda. Bolja metodoloska kvaliteta Cochraneovih pregleda
dokazana je u mnogim studijama (35, 36), ali je takoder dokazano da zadnjih godina raste
kvaliteta svih sustavnih pregleda (37). Windsor i suradnici smatraju da bi Cochraneovi
sustavni pregledi trebali biti zlatni standard informacija za klini¢ara koji mora donositi odluke
(39).

Prvi dio istrazivanja iz ove disertacije ima snagu u tome $to je napravljen strukturirani
protokol koji je registriran prospektivno i na taj nacin postao javno dostupan. Takoder je
koriStena ljestvica za ocjenu metodoloske kvalitete studija. Ocekuje se da ¢e ova analiza
najveceg stupnja dokaza djelotvornosti i sigurnost lije¢enja postoperativne boli u djece
inspirirati istrazivace klini¢are da koriste te dokaze u svom pristupu lijecenju postoperative
boli u djece. Dobiveni rezultati o uspjesnosti lijecenja boli nakon razli¢itih kirurskih zahvata
mogu pomo¢i djecjim kirurzima i anesteziolozima jer djeca zahtijevaju razli¢in pristup od
odraslih. Ova sinteza dokaza moze biti korisna klini¢arima u svakodnevnoj praksi.
Ogranicenje prvog istrazivanja jest $to nisu analizirani dokazi iz primarnih studija nego samo
iz sustavnih pregleda $to znaci da dokaze onih primarnih studija koje nisu ukljuc¢ene u
sustavne preglede nisu uzeti u obzir. Pronaden je ogranicen broj sustavnih pregleda tako da bi
znanstvenici trebali provesti jo§ sustavnih pregleda iz ovog podrucja. Autori RCT-ova bi
trebali u novim klinickim pokusima analizirati intervencije koje su ocijenjene neuvjerljivim
dokazima.

U drugom dijelu istrazivanja pokazano je da se autori sustavih pregleda ne pridrzavaju
preporucenog glavnog skupa ishoda od PedIMMPACT incijative. Dok je medijan svih
domena ishoda bio Cetiri, medijan PedIMMPACT domena ishoda je bio tri. Najcesce
analizirana PedIMMPACT domena ishoda bila je simptomi i nuspojave, a druga najcesca
intenzitet boli. Nesto viSe od polovine sustavnih pregleda koji su analizirali intenzitet boli su

naveli 1 alat kojim su ocijenjivali intenzitet boli. Dodatna analgezija je analizirana u vise od
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polovine sustavnih pregleda. Dodatna analgezija je vazan ishod jer takoder mjeri efikasnost
primarne metode analgezije. Dodatna analgezija povecava trosak lijeCenja i dovodi do veceg
broja nuspojava.

Ovo istrazivanje je znacajno jer je prvi put analiziran broj i vrsta domena ishoda koristenih u
sustavim pregledima koji su analizirali postoperativnu bol u djece te ih se usporedilo s
preporucenim glavnim skupom ishoda. RCT-ovi se provode da bi se ocijenila djelotvornost i
sigurnost intervencija u medicini. Da bi valjano ocijenili intervenciju znanstvenici moraju
odabrati ishode koji mjere prednosti i mane intervencije. Biranje valjanih domena ishoda je
jedan od tezih koraka u provodenju sustavnog pregleda ili primarne studije. KoriStenjem
preporucenog glavnog skupa ishoda iz odredenog podrucja istrazivaci smanjuju heterogenost
ishoda i omoguéuju valjanu sintezu dokaza te provodenje kvalitetne meta-analize (38). Drugi
dio ovog istrazivanja je dokazao da preporuceni glavni skup ishoda za lijecenje pedijatrijske
boli nije prepoznat od strane autora sustavnih pregleda iz tog podrudja.

Za potrebe ovog istrazivanja koristen je preporuceni skup ishoda od PedIMMPACT inicijative
jer nije bilo moguce pronaci nikakav drugi glavni skup ishoda za akutnu bol u djece.

Samo tri Cetvrtine sustavnih pregleda analizirali su intenzitet boli kao ishod. To je alarmantan
podatak jer pokazuje da autori sustavnih pregleda ne smatraju da je analiza boli vazan ishod u
sintezi dokaza prilikom procjene intervencija za ublaZzavanje boli. Rezultati analize takoder
pokazuju da gotovo polovina analiziranih sustavnih pregleda u metodama ne navodi koji alat
za mjerenje intenziteta boli namjeravaju analizirati iz primarnih studija. Analiza alata za
mjerenje intenziteta boli po dobi nije bila moguca jer su sustavni pregledi ukljucili razne
dobne skupine djece te nisu naveli koju su alat koristili za odredenu dobnu skupinu. Vizualno-
analogna ljestvica je bila naj¢eS¢e naveden alat za mjerenje intenziteta boli u metodama, a ta
ljestvica je preporucena za djecu u dobi od 8 godina i stariju (14). Numericka ljestvica je

drugi najcesce koristen alat, iako nije preporucena za djecu od 3 godine i stariju zbog manjka
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dokaza. Svi alati za mjerenje intenziteta boli nisu prikladni za sve dobne skupine (14).
Moguce je samo nagadati razloge zaSto se numericka ljestica koristi medu djecom tako cesto.
Moguce je da autori sustavnih pregleda nisu bili upoznati s glavnim skupom ishoda od strane
PedIMMPACT inicijative ili nisu smatrali da su PedIMMPACT preporuke bitne. Odgovori na
to pitanje potrazeni su u ¢etvrtom dijelu istrazivanja.

U okviru drugog istrazivanja takoder je pokazano da su Cochraneovi sustavni pregledi vise
koristili preprouceni skup ishoda. Medutim, iako je vise puta dokazano kako Cochraneovi
sustavni pregledi imaju veéu metodolosku kvalietu od ne-Cochraneovih sustavnih pregleda,
vazno je napomenuti da i Cochrane sustavni pregledi nisu koristili u potpunosti preporuceni
glavni skup ishoda. Nije pronaden niti jedan sustavni pregled koji je koristio svih Sest
preporucenih domena ishoda.

U tre¢em dijelu istrazivanja analizirane su domene ishoda koristene u RCT-ovima koji su
ispitivali djelotvornost i sigurnost intervencija za lije¢enje postoperativne boli u djece.
Istrazivanje je pokazalo da se autori ne pridrzavaju preporuc¢enog glavnog skupa ishoda i da
koriste razne domene ishoda kojima ocijenjuju intervencije. Nije pronadena statisticki
znacajna razlika u vrsti i broju domena ishoda prije i1 poslije objave skupa ishoda
PedIMMPACT inicijative.

Medijan prikazanih domena ishoda u uklju¢enim studijama bio je pet dok je medijan
PedIMMPACT domena ishoda bio dva. Taj podatak pokazuje da su se autori analiziranih
primarnih studija manje pridrzavali PedIMMPACT inicijative od autora sustavnih pregleda
koji su analizirani u drugom dijelu istraZzivanja (39). U drugom dijelu istrazivanja je takoder
dokazano da su intenzitet boli i simptomi i nuspojave naj¢esce prikazane PedIMMPACT
domene ishoda, ali u tre¢em dijelu istrazivanja je redoslijed bio obrnut. Naime u analiziranim
primarnim studijama najéeSce koriStena PedIMMPACT domena ishoda bila je intenzitet boli

koja je navedena u 93% studija dok su simptomi i nuspojave navedeni u 83%. Ohrabrujuce je
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da su autori primarnih studija dali primat mjerenju i analiziranju intenziteta boli jer je drugi
dio istrazivanja pokazao kako ¢ak 30% sustavnih pregleda nije koristio intenzitet boli kao
relevantan ishod, §to je tesko objasnjivo. Ostala 4 PedIMMPACT ishoda prikazani su u manje
od 30% sudija. To je otvorilo novo istrazivacko pitanje: jesu li su autori primarnih studija i
sustavnih pregleda bili svjesni postojanja preporucenog glavnog skupa ishoda.

U tre¢em su istrazivanju analizirani i alati za procjenu intenziteta boli te su pronadene brojne
ljestvice za tu svrhu. PedIMMPACT inicijativa preprucila je upotrebu jedne od tri ljestvice
samoprocjene za ocjenu intenziteta akutne boli u djece i adolescenata temeljene prema dobi
(14). U djece od tri do Cetiri godine ,,Poker Chip Tool* je preporucena ljestvica (40), u djece
od cetiri do 12 godina savjetuje se uporaba ,,Faces Pain Scale- Revisited” (FPS-R) (41), dok
je za djecu stariju od osam godina preporuc¢ena vizualno-analogna ljestvica (42). U tre¢em
istrazivanju je pokazano kako je 1% autora primarnih studija koristilo Poker Chip Tool dok su
drugoj dobnoj skupini njih 12% koristili neku od ljestvica s licima, §to pokazuje da postoje
mnoge varijante takvih ljestvica.

PedIMMPACT inicijativa eksplicitno preporucuje koristenje FPS-R ljestvice. Medutim, ta
ljestvica je koriStena u samo 1% studija, u 8% su koristili neku drugu verziju ljestica s licima
kao npr. Baker-Wong ili Oucher ljestice, dok su u 3% studija samo naveli da su koristili
ljestvicu s licima bez navodenja koje tocno. Takoder PedIMMPACT inicijativa je navela da
se numericke ljestice ne bi trebale koristiti za ocijenjivanje intenziteta boli u djece jer nije
dokazana njihova valjanost u toj dobnoj skupini. Drugi dio ovog istrazivanja nije mogao dati
uvid u punu sliku koriStenja i navodenja alata za mjerenje intenziteta boli od strane autora
sustavnih pregleda tako da je vazno §to je proveden tre¢i dio istrazivanja gdje su analizirani
alati za mjerenje intenziteta boli u primarnim studijama jer se o¢ekuje da bi RCT-ovi trebali

navesti informacije o mjerama ishoda koje su koristili.
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Osim dokazivanja nedostatnog pridrzavanja prepruc¢enom glavnom skupu ishoda, vazan
rezultat ovog dijela istrazivanja je i taj $to je pokazano da se autori ne pridrzavaju
preporucenih ljestica boli za odredene dobne skupine. Vazno je i napomenuti da su koristili 1
vitalne znakove kao mjere ishoda unato¢ €injenici da su ti znakovi nevjerodostojni. Ovi
rezultati vazna su poruka budu¢im autorima primarnih studija za planiranje pokusa iz ovog
podrugja.

Ogranicenje tre¢eg dijela istrazivanja je metodoloski pristup. U literaturi nisu trazene
primarne studije nego su u ovo istrazivanje uklju¢eni RCT-ovi koji su ukljuceni u sustavne
preglede pronadene u prvom dijelu istrazivanja. Stoga je vjerojatno da noviji RCT-ovi iz ovog
podrucja nisu uklju¢eni u istrazivanje jer je potrebno vremena da se provede sustavni pregled.
Medutim, buduéi da je ukljucen velik broj primarnih studija, realno je ocekivati da ovo
istrazivanje daje odgovarjucu sliku o tendenciji koriStenja domena ishoda u primarnim
studijama iz analiziranog podrucja.

U zadnjem dijelu istrazivanja provedena je anketa o svjesnosti i prihvaéenosti preporuc¢enog
glavnog skupa ishoda medu autorima sustavnih pregleda i RCT-ova. Samo tre¢ina ispitanih
autora je ¢ula za prepruceni glavni skup ishoda za akutnu pedijatrijsku bol koji preporucuje
inicijativa PedIMMPACT. Vecina autora nije poznavala Sest PedIMMPACT domena ishoda
te vecina nije koristila preporuceni skup dok su provodili svoju studiju. Kao razloge
nedostatnog koriStenja glavnog skupa ishoda autori su naveli manjak poznavanja
PedIMMPACT preporuka, poteSkoce s implementacijom te manjak resursa. Upitani da
naznace koje domene bi trebale biti u glavnom skupu ishoda za akutnu pedijatrijsku bol oni su
odabrali domene koje se samo djelomi¢no preklapaju s preporu¢enim glavnim skupom ishoda
od strane PedIMMPACT inicijative.

Nedostatak zadnjeg dijela istrazivanje je niska stopa odgovora medu kontaktiranim autorima.

Iako je svakom autoru poslano pet poziva, samo 16% autora sustavnih pregleda i 10% autora
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primarnih studija je ispunilo anketu. Tek mali dio poziva vratio se kao neisporucen tako da i
taj podatak o nepostojanju Zelje za sudjelovanjem u anketi moze govoriti o manjku znanja o
glavnom skupu ishoda. Pretrazivanjem literature uocava se da je ovo prva studija gdje je
analizirana svjesnost i prihvacenost preporucenog glavnog skupa ishoda PedIMMPACT
inicijative medu autorima sustavnih pregleda i RCT-ova.

Inicijativa PedIMMPACT svoje preporuke je objavila jo§ 2008. godine. Deset godina nakon
ovim je istrazivanjem pokazano da se autori sustavnih pregleda i primarnih studija ne
predrzavaju tih smjernica. Pretpostavka na pocetku ovog istrazivanja bila je da mogu postojati
dva objasnjenja: ili autori smatraju su PedIMMPACT-ove smjernice nedovoljno primjerene ili
ne znaju da te smjernice postoje. Testiranjem tih hipoteza pronadeno je da su obje
pretpostavke djelomic¢no to¢ne. Jedan ispitanik je naveo da su PedIMMPACT domene teske 1
komplicirane za implementaciju, ali nije objasnio zasto. Mogucée je da je smatrao da neke
PedIMMPACT domene nemaju validirane na¢ine mjerenja. Trebat uzeti u obzir i moguénost
da je inicijativa PedIMMPACT okupila ograni¢en broj stru¢njaka u izradu svoih smjernica pa
je moguce da se drugi autori nisu slagali s preporuc¢enim skupom ishoda. Zbog toga razloga su
u ovom istraZzivanju upitani autori smatraju li prikladnima smjernice inicijative
PedIMMPACT.

Razvoj glavnog skupa ishoda je slozeni proces koji uklju¢uje mnoge korake (38). Objava
samog skupa je samo prvi korak. Skup ishoda u pojedinom podrucju istrazivanja bi se trebao
revidirati povremeno i procijeniti da li autori smatraju da su prvotno preporuc¢ene domene
ishoda jo$ uvijek relevantne (38). Cetvrti dio ovog istraZivanja se moze smatrati periodi¢nom
reevaulacijom glavnog skupa ishoda. Prema rezultatima istrazivanja moze se zakljuciti da
implementacija glavnog skupa ishoda inicijative PedIMMPACT za akutnu bol u djece nije

bila uspjesna u analiziranom uskom podrucju istrazivanja tako da su potrebni daljnji koraci.
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Nova istrazivanja na ovu temu trebala bi ukljuciti i druge dionike osim samih autora da se vidi
treba li se revidirati glavni skup ishoda za akutnu bol djece.

Mnogi ispitanici su naveli da nisu znali za PedIMMPACT smjerice. Bitno je da se autori
informiraju o postojanju takvih smjernica prije provodenja istrazivanja. Edukacija o vaznosti
glavnog skupa ishoda bi se trebala dodati u sve edukacije o planiranju znanstvenih
istrazivanja. Takoder bi i ¢lanovi eti¢kih povjerenstava koji odobravaju protokole istrazivanja
trebali bi biti educirani vezano za postojanje preporuc¢enih skupova ishoda tako da mogu
odbiti protokole koji ih ne koriste.

I na kraju je vazno napomenuti da ustanove koje financiraju istrazivanja, bilo da su iz
industrije ili akademske zajednice, ne bi trebale financirati istrazivanje ako autori ne
namjeravaju koristiti glavni skup ishoda. Pozitivan primjer je britanski Nacionalni institut za
istrazivanje zdravlja koji u svojim smjernicama za prijavu na istrazivacke projekte navodi da
se moraju koristiti glavi skupovi ishoda. Takoder bi registri istrazivanja kao npr.
Clinicaltrials.gov ili PROSPERO trebali u svojim naputcima za registraciju protokola trebali
dati ve¢u vaznost COS-u. Unato¢ niskoj stopi odgovora, posljednji dio ovog istrazivanja
donosi vaznu poruku znanstvenoj zajednici i1 autorima PedIMMPACT-ovog glavnog skupa
ishoda. Buduc¢i da autori ne koriste COS, studije su teSko usporedive. Primarne studije koriste
heterogene domene ishoda te ¢e autorima sustavnih pregleda biti teSko napraviti upotrebljivu

sintezu dokaza. Koristenje COS-a je u interesu pacijenata i cijele znanstvene zajednice.

21



8. ZAKLJUCAK

U prvom dijelu istrazivanja provedena je analiza sustavnih pregleda gdje je pokazano da su
sve intervencije koje su ocijenjene pozitivno uvjerljivo, osim jedne, u skladu s preporucenim
smjernicama za lijeCenje postoperativne boli. Taj podatak obvezuje klinicare za jos strozim
pridrzavanjem smjernica. KoriStenjem AMSTAR ljestvice za ocjenu metodoloske kvalitete
sustavnih pregleda pokazano je da Cochraneovi sustavni pregledni ¢lanci imaju bolju
kvalitetu u odnosu na ne-Cochraneove sustavne preglede. U drugom i tre¢em dijelu
istrazivanja pokazano je da se autori sustavnih pregleda i RCT-ova o postoperativnoj boli u
djece ne drze preporucenog glavnog skupa ishoda. To onemoguéuje dobru usporedbu
djelotvornosti i sigurnosti intervencija jer autori ne koriste isti nacin procjene i mjerenja
rezultata. Razlog tome istrazen je u posljednjem dijelu istrazivanja u kojem je provedena
aneketa medu autorima o svjesnosti i prihvaéenosti glavnog skupa ishoda te su rezultati
pokazali da autori analiziranih sustavnih pregleda i klinickih pokusa uglavnom ne poznaju
PedIMMPACT smjernice i da se djelomi¢no ne slazu sa njima. Zbog nekoristenja glavnog
skupa ishoda i koristenja razli¢itih domena ishoda dolazi do znacajnih poteskoca u sintezi
dokaza 1 komparaciji. Koristenje standardiziranih glavnih skupova ishoda u interesu je
pacijenata i cijele znanstvene zajednice. Ova doktorska disertacija je znatno doprinjela
znanstvenoj zajednici jer su kroz primarna i sekundarna istraZivanja najprije sazeti dokazi o
djelotvornosti lije€enja postoperativne boli u djece, potom je dokazano da se autori ne
pridrzavaju glavnog skupa ishoda, a na kraju su istrazeni razlozi takvog ponasanja. Osim
klinicarima ova doktorska desertacija moze pomoci i brojnim znanstvenicima da uvide
vaznost glavnog skupa ishoda, a takoder bi bilo ocekivano da ¢e inicijativa PedIMMPACT

pokrenuti pitanje revidiranja glavog skupa ishoda za lijeCenje pedijatrijske akutne boli.
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9. SAZETAK

Ciljevi: Ciljevi istrazivanja bili su: provesti pregled sustavnih pregleda o djelotvornosti i
sigurnosti intervencija za lijeCenje postoperativne boli u djece te napraviti sintezu dokaza,
analizirati domene ishoda u sustavnim pregledima i randomiziranim kontroliranim pokusima
(engl. randomized controlled trial — RCT) koji su analizirali intervencije za lijecenje
postoperativne boli u djece te ih usporediti s preporu¢enim glavnim skupom ishoda inicijative
PedIMMPACT (engl. Pediatric Initiative on Methods, Measurement, and Pain Assessment in
Clinical Trials) te na koncu provesti anketu o svjesnosti i prihvacenosti preporucenog glavnog

skupa ishoda medu autorima sustavnih pregleda i RCT-ova.

Metodologija: U prvom dijelu istraZivanja napravljen je pregled sustavnih pregleda o
postoperativnoj boli u djece. Sveobuhvatnom strategijom pretraZivanja pretrazeno je 6
elektroniCkih pismohrana. Dva autora su za svaku studiju neovisno vadili podatke iz ¢lanaka.
Analizirana je efikasnost i sigurnost pojedinih intervencija, obiljezja samih studija kao i
njihova metodoloska kvaliteta pomocu ljestvice AMSTAR. U drugom 1 tre¢em dijelu
istrazivanja su, nakon obnovljene strategije pretrazivanja pomocu koje su pronadena 3 nova
sustavna pregleda analizirani ishodi koriSteni u sustavim pregledima i u RCT-ovima koji su u
njih bili ukljuceni te usporedeni s preporu¢enim ishodima inicijative PedIMMPACT. Za ovo
istrazivanje takoder su dva autora neovisno vadila podatke. U posljednjem dijelu istraZivanja
anketirani su autori analiziranih sustavnih preglednih ¢lanaka i RCT-ova kako bi se istrazilo

njihovo znanje i stavovi prema domenama ishoda koje preporuc¢uje PedIMMPACT.

Rezultati: Visokom metodoloSkom kvalitetom ocijenjeno je 38% sustavnih preglednih
¢lanaka o lijecenju postoperativne boli u djece, 55% srednjom i 7% niskom kvalitetom.
Pozitivno uvjerljiv dokaz o uspjesnoj efekasnosti intervencije pronaden je u 18 sustavnih
preglednih ¢lanaka dok je pozitivno uvjerljiv dokaz o sigurnosti intervencije pronaden u 14

sustavnih preglednih ¢lanaka. Medijan broja svih ishoda u uklju¢enim sustavnim preglednim
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¢lancima bio je 4, dok je medijan ishoda preporucenih od strane PedIMMPACT inicijative bio
3. Najcesce opisani PedIMMPACT ishod bio je ,,nuspojave*, dok je drugi najcesci bio
»intenzitet boli*“. Nesto vise od polovine preglednih ¢lanaka koji su analizirali intenzitet boli
opisali su alat kojim su mjerili bol. Medijan svih ishoda u uklju¢enim randomiziranim
kontroliranim ¢lancima je 5 dok je medijan PedIMMPACT ishoda 2. Najces¢e koristen
PedIMMPACT ishod bio je ,,intenzitet boli* kojeg prate ,,nuspojave*. Ostala 4
PedIMMPACT ishoda opisana su u manje od 30% ukljucenih studija. Najcesc¢i ishod koji nije
dio preporucenih ishoda PedIMMPACT inicijative bio je ,,dodatna analgezija“ koja je
analizirana u 71% studija. Nije bilo znacajne statisticke razlike u udjelu PedIMMPACT
ishoda u studijama objavljenim prije i poslije objave preporuka. Najces¢i alat za mjerenje
intenziteta boli bila je vizualno-analogna ljestvica (24%). Samo tre¢ina autora sustavnih
preglednih ¢lanaka i randomiziranih kontroliranih pokusa o postoperativnoj boli u djece znaju
za preporuke PedIMMPACT inicijative. Kao razloge ne koriStenja preporucenih ishoda

navode nedostatak informiranosti, poteskoce sa implementacijom te manjak resursa.

Zakljucak: Pozitivno uvjerljivo ocijenjene su sve intervencije koje su bile u skladu sa
smjernicama za lijeCenje akutne bolni $to upozorava na vaznost pridrzavanja smjernicama.
Metodoloska kvaliteta pronadenih sustavnih pregleda je varirala, a Cochraneovi pregledi imali
su vecu kvalitetu pa su samim time i korisniji klini¢arima. Autori sustavnih pregleda i
primarnih studija koje analiziraju intervencije za lijecenje postoperativne boli u djece ne
predrZzavaju se preporuc¢enog glavnog skupa ishoda §to otezava usporedbu, sintezu rezultata i
izradu meta-analiza. Razlog nekoriStenja preporucenog skupa ishoda za akutnu bol djece je u
tome §to vec¢ina autora nije nikad ¢ula za inicijativu PedIMMPACT , a oni koji su ¢uli
nedovoljno poznaju njene preporuke. Takoder su naveli razloge zbog kojih je implementacija
smjernica otezana. Nuzno je provesti daljnja istrazivanja kako bi se vidjelo treba li revidirati

preporuceni skup ishoda za akutnu bol djece i1 kako potaknuti autore da ga koriste.
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10. SUMMARY

Aims: The aim of the first part of the study was to conduct an overview of systematic reviews
that summarizes the results about efficacy and safety from randomized controlled trials
involving the various strategies used for postoperative pain management in children. Second
and third goal was to investigate the range of efficacy and safety outcomes used in systematic
reviews (SRs) of randomized controlled trials (RCTs) of interventions for postoperative pain
in children and compare them with outcome domains recommended in the Pediatric Initiative
on Methods, Measurement, and Pain Assessment in Clinical Trials (PedIMMPACT). And the
last aim was to analyze awareness about and acceptability of core outcome set (COS) for

pediatric pain recommended by the PedIMMPACT.

Methods: The first part of the study was an overview of systematic reviews. Six databases
were searched from the earliest date to January 24, 2016. Two authors independently assessed
the methodological quality of included reviews. A Measurement Tool to Assess Systematic
Reviews (AMSTAR) quality assessment tool was used. In the second and third part of the
study efficacy and safety outcomes were extracted from included systematic reviews and
RCTs. The type and number of outcomes were analyzed and compared against the outcomes
recommended by PedIMMPACT. In the last part of the study authors of systematic reviews
and RCTs about interventions for postoperative pain in children were surveyed regarding their

knowledge, attitudes and usage of the PedIMMPACT COS.

Results: Out of 45 systematic reviews that investigated various interventions for
postoperative pain in children, 19 systematic reviews (42%) presented conclusive evidence of
efficacy. Positive conclusive evidence was reported in 18 systematic reviews (40%). More
than half of systematic reviews included in this overview were rated as having medium
methodological quality. Of 45 included systematic reviews, 10 were Cochrane reviews and

they had higher methodological quality than non-Cochrane reviews. The median number of
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all outcomes in SRs was 4, while the median number of the PedIMMPACT core outcomes
was three out of six. The most commonly reported outcome of the PedIMMPACT COS was
“symptoms and adverse events,” followed by pain intensity, which was reported in 75% of the
included SRs. Just over half of the SRs that included a pain intensity outcome also indicated
the specific pain assessment tool used in the methods section. Median number of reported
outcomes was five (range 1 to 11) for the included RCTs and two (range O to 6) for
PedIMMPACT. The most commonly analyzed PedIMMPACT outcome domains were pain
intensity (93%) and ‘symptoms and adverse events’ (83%). The remaining four
PedIMMPACT outcomes were present in under 30% of included randomized controlled trials.
There was no significant difference in the proportion of PedIMMPACT outcome domains’
use in RCTs published before or after the PedIMMPACT core outcome set. Only a third of
surveyed authors of systematic reviews and randomized controlled trials about postoperative
pain in children had heard about the PedIMMPACT COS for acute pediatric pain. Problems
indicated as preventing them from using the COS were lack of awareness, difficulties with

implementation, and lack of resources.

Conclusion: All analysis of positive conclusive evidence of efficacy in included SRs, except
one SR, are in line with guidelines for the management of acute postoperative pain. The
superior quality of Cochrane reviews compared to non-Cochrane reviews has already been
reported in multiple studies so Cochrane reviews remain the “gold standard” for clinical
decision-making. Systematic reviews and RCTs in the field of pediatric pain do not use the
recommended COS. This makes comparisons of efficacy and safety across interventions very
difficult. Further discussions about the adequacy of COS for acute pediatric pain, as well as

interventions to increase the uptake of COS may be warranted.
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Summary

The aim of this study was to conduct an everview of systematic reviews that sum-
marizes the results about efficacy and safety from randomized controlied trals
invalving the various strategies used for postoperative pain management in childmen,
We searched the Cochrane Database of Systematic Reviews, CINAHL, Database of
Reviews of Effect, Embase, MEDLINE, and PsycINFO from the earliest date to lan-
uary 24, 2016. This oveniew included 45 systematic reviews that evaluated inter-
ventions for postoperative pain in children, Out of 45 systematic reviews that
Imvestigated various interventions for postoperative pain in children, 19 systematic
reviews (42%) presented conclusive evidence of efficacy. Positive conclusive evi-
dence was reported in 18 systematic reviews @0%) for the efficacy of diclofenac,
ketamine, caudal analgesia, dexmedetomidine, music therapy, corticosteroid, epidural
analgesia, paracetamol, and/or nonsteroidal anti-inflammatory drugs and transversis
abdominis plane block. Only one systematic review reported conclusive evidence of
equal efficacy that involved a comparison of dexmedetomidine ve maorphing and
fentamyl, Safety of interventions was mported as conclusive in 14 systematic
reviews (31%), with positive conclusive evidence for dexmedetomidine, corticos-
temid, epidural analgesia, ransversus abdominis plane block, and clonidine. Seven
systematic mviews reported equal conclusive safety for epidural infusion, dicke fenac
intravenous vs ketamine added to oploid analgesia, bupivacaine, ketamine, paraceta-
mel, and dexmedetomidine ve intravenous infusions of various opioid analgesics,
oral suspension and suppository of diclofenac, only opioid, nomal saline, no treat-
ment, placebo, and midazolam. MNegative conclusive statement for safety was
reported In one systematic review for caudal analgeda vs noncawdal regional analge-
gia, Monme than half of systematic reviews included in this oveniew were rated as
having medium methodological quality. OF 45 included systematic reviews, 10 were
Cochrane reviews and they had higher methodological guality than non-Cochmne
reviews, As evidence concerning efficacy and safety is inconclusive for most of the
analyzed interventions, our review points out the need for mare rigorous trials con-
cerning pain management in children,
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1 | INTRODUCTION

The guidelines of the American Society of Anesthesiologists (ASA)
for the trestment of pain in the peroperative period define postop-
emtive amute pain a pain present in surgical patients following the
1:|r\|:u|:|au|j|.|i|=_1 Almost BO% of patients undergoing surgery experience
postoperative pain, and B0% of them reported moderate to severe
pain intensity.® Management of postoperative pain has become a
major concem in pediatics ® Results of many studies in different
oountries show that treatment of postoperative pain in children is
inedequate®* Lee et a” showed that one of the main measons of
inadequate treatment of postoperative pain in children is due to dif-
ficulties with pain assessment and concems related to side effects of
opioid anagesics.

Inadequate management of postoperative pain may lead to devel-
opment of complications and prolonged recovery time with increased
maorhidity and mortality mtes in adults #9 Although equivalent data
for children are not available, this evidence wamants ution in pedi-
atric population too Approprate treatment of postoperstive pain
mntrbutes to shorter time of hospitalization, lower hospital oosts,
and inoreased level of patient satisfaction. There is enough evidence
that an ineffective treatment of postoperative pain is in positive cor-
relation with delayed wound healing. 2nd the negative development
of pain percepition and chronic pain in the future 42

The effectiveness of different interventiors for treatment of
postoperative pain is objectively examined by mndomized controlled
trials {RCTs), whereas systematic mviews summarize the resutts of
severa experiments and oeate guidelines for practice and future
mesearch. Systematic mreviews use scientifically defensible, explicit
methods to reduce bias and, if appropriate and possible, meta-analy-
sis to reduce the play of chance. Overview of systematic reviews is
3 new approach to summanizng evidence, synthesizing results from
multiple systematic reviews in a single, useful, and practizl docu-
ment** Overview of systematic reviews aims to provide a summary
of evidence from more than one systematic review at a vanety of
different levels, induding the combination of different intenventions
or the provision of a summary of evidence on the adverse effects of
an intervention.® This type of mesearch @n reduce the time that
dinidans and researchers will need o find results from the same
area and it may also point out to a lack of clinical trials and system-
atic reviews in relevant areas ™

Children are not small adults and it is known that evidence from
dinicl trials on children is scarce, not only because fewer of such
trizls are performed but also because it has been proven that in
pediatric RCTs, discontinuation of tials and nonpublication are com-
man, in both academia and industry.’® The most commonly stated
reason for discontinuation of pediatric tials was insuffident patient
accrual, followed by “conduct problems®. *informative termination”.
and funding issues. Significant deteminants of tral discontinuation
were primary funding soume and planned sample size. More pedi-
atric triaks were discontinued if they had academic affiliations com-
pared to those from industry, and smaller trials were more likely to
be discontinued.™

Therefore, we hypothesized that evidence about effimcy and
=afety of interventions for postoperative pain in children is inconsis-
tent and insuffident. By analyzing available evidence from systematic
reviews aooss vanouws surgcal conditions, we wanted to inspire dini-
cal researchers to test successhul approaches in other postopermtive
settings as well

The aim of this study was to conduct an overview of systematic
reviews that summarizes the results about efficacy and safety from RCTs
analyzing vanous interven tion s for posto perative pain in childran.

2 | MATERIALS AND METHODS

21 | Study design

This was an ovenview of systematic reviews: The study was reported
acconding to the PRISMA checkdist

2.2 | Study protocol

A protocol for this overview of meviews was developed a prion and
registered in the PROSPERC Intemational Prospective Register of
Systematic Reviews (No. CRO4 2015027450,

2.3 | Eligibility criteria

231 | Types of studies

In this study, we induded systematic mviews of randomized con-
trolled trds (RCTs) which evaluated efficacy and safety of interven-
tions for postoperative pain management in children. We excluded
studies published as conference abstracts. Only original publication
was included if a eview was co-published as a duplicate publication
in another joumal. We induded only the latest version of the eview
if review had an updstels).

232 | Participants

We included systematic reviews analyzing patients younger than
18 yeams who wunderwent any kind of surgery. I adults
lage = 1B years) wemre dso included in RCTs within systematic rewviews,
we induded only reviews where resuls of interventions on children
were reported separately.

2.3.3 | Interventions and comparators

Ary intervention for postoperative pain (phamacological o non-
pharmacologicd] and any comparator |placebao, active, and sham)
were included.

2.34 | Outcomes

Studies were included if they assessed pain intensity. regardiess of
any other outcome messureis). Studies in which pain was assessed
only 25 a part of 3 multifaceted composite assessment were escluded.
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23.5 | Literature search

We searched the Cochrane Databose of Systematic Reviews (CDSRL
CINAHL, Database of Reviews of Effet [DAREL Embase, MEDLINE
and PsydNFD from the earfiest date to January 24, 2014. Search
strategy was created for MEDLINE first and then customized for each
datahase. The genera prindple of the search strate gy used for all data-
bases consisted of 2 comhination of indexed and free-text terms to
reflect the concepts of “children®, *postoperative pain®, “surgicl pro-
cedures®, and “systematic reviews' {for MEDLIME, see Table 511 Mo
fimits were applied for langusge and manuscripts written in languages
other than English were tenslated. Search results from all datshases
were exported into the EndMote librzry {EndMote X5, Thomson Reu-
ters, Mew York, NY, U5 A} and duplicates were removed.

23.4 | Screening and study selection

Twao authors identified the studies which were included in this owver-
view by using a standandized study eligibility form developed by the
authors. Bibliographic records {titles and abstracts} retrieved from all
datzhases were first screened by two authors independently. After
that two authors independently examined full texts of potentially eli-
gible studies. If there were disagreements, a third author helped in
resolving discrepandes.

23.7 | Data collection process

Data were extracted from included studies by two independent
meviewer pairs using a data estraction form designed spedfically for
this review. For extraction form creation, we used MS Excel =oft-
ware (Microsoft Inc, Redmond, WA, USA)L The data extraction form
was developed in a daft format and piloted by all team members on
seversl studies and modified as required before use. The reviewers
ghstracted dste independentty. Differences in extradtion wene
resolved by the imvolvement of a third reviewer.

23.8 | Data items

Information was extracted from each included review on: character
istics of induded studies {number of authors, databases searched
number of databases searched. search date, language of searched
studies. country, and number of included RCTs), chamacteristcs of
participants {induding age and type of sumgical procedurs), type
of intervention and comparator, metz-anadysis, funding source of
included reviews, and conchsion statement From the full text
of systematic mviews, condusion ststement was categornized wsing a
preexdsting framework by two authors

23.9 | Conclusiveness of evidence assessment

Conclusion statements were analyzed for conclusiveness. The cates
gories that we used for assessing condusiveness of systematic
reviews regarding efficacy and safety of interventions were: pasitive,

positive inconclusive, no evidence, no opinion, equal (for comparison
of multiple interventions), equal incondusive for comparison of mul-
tiple interventions). negative, negative inconclusive, or unclear, more
research is nesded. We dassified favormble result as positive if the
authors conduded that an interventon was effective and/or safe.
We categorized a study as inconclusive if the authors indicated that
we need more studies to confirm the results or that evidence was of
a low guality. Only published opinion of authors of included studies
was taken into acoount for this categorization. A thind reviewer veri-
fied the categorizations to ensure acureoy and disagreements wers
resolved through discussion

24 | Study quality

Two authors independently assessed the methodologicl quaity of
induded reviews. They used A Measurement Tool to Assess System-
atic Reviews |AMSTAR) quality assessment tool’” Discrepandes
were resoblved by the third author. We divided totzl AMSTAR score
in three categores: high guality with an AMSTAR score of =8 out of
maximum 11 points, medium quality with a score bebween 4 and 7,
and low quality with 3 score between 0 and 3.

25 | Data analysis

Diata were reported as freguencies and percentages. Differences
between two groups wene analyzed using Student’s £ test iGaphpad
Prizm &, GraphPad Prism Software Inc., 5an Diego, CA, USA).

3 | RESULTS

3.1 | Literature search

Owr search found 1318 arficles. After dupliate publications were
removed. 974 articles were screened for eligibility using their titles
and abstracts. A totsl of B34 articles were exduded leaving 140 arti-
cles to be reviewed in full text Based on the analysis of full text. we
excluded 94 studies fist of esscluded studies and their characteristics
are available on reguest} Figure 1 presents flowchart of elighility of
articles. Full text of one manuscript was not available’® Fortyfive
studies met the inclusion criteria and were incloded in this oveniew
of systematic reviews. OF the 45 included reviews. 33 had meta-ana-
lysis. Charactenstics of included studies are presented in Table 52

3.2 | Systematic review characteristics

Reviews were published between 2003 and 2015 with the most
recent search date for included studies reported as January 246, 2016,
Muost of the reviews (BO%] were published after 2010 {Table 531 Six
systematic reviews [13%] had only two authors and only one system-
afic review searched a single datshase.!® Affiliations of authors of the
induded systematic reviews were predominantly based in Europe
|#6%) and Asia (29%) Mo langusge restrictions were applied in 30
SRs (67}, and 7 S5Rs {15%} included RCTs in English only (Table 53).
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Total number of RCTs induded in the 45 SRswas 811 The indi-
vidual 5Rs included between 3 and 73 primary studies, with a totd
of 50,343 parfidpants. Only six SRs were updated {Table 521 and
five of them were publfished in the Codwane Databsse of Systematic
Reviews. Half of the included Coch@ane eviews weme updated. More
than half [54% SRs did not report the soumce of study funding
{Table 52}

OF the 45 included SRs, only two SRs analyzed nonphamaco-
logical interventions—thempeutic play®® and music intervention®
One SR analyzed different regimens of providing analgesics. with
comparisons of "as reguired” with "fixed schedule® analgesic admin-
istration.*2 OF the 42 SRs that analyzed pharmacological interven-
tions, 14 {33%) SRs analyzed some technigues of regiond
anesthesia

Dietailed description of interventions and comparators is availsble
in Table 1. Twenty-six 5Rs |57%) analyred interventions for postop-
erztive pain after various surgical interventions, ? SRs (20%) ana-
lyred pain after tonsillectomy, and 4% after ciroumdsion. We also
included dental procedures that lead to postoperstive pain. The
duration of follow-up ranged from 120 minutes in the SR that inves-
tigated ketamine peritonsillar infiltation for treating pain after tonsil-
lectomy® to & months in the SR that investigated continuous
epidural infusion for pain management after minimally invasive pece
tus excavatum mua-‘i'.g‘ Eleven SRs {25%) did not report duration of
follow-up.

i Reconds identified hrough Additiongl records iderified
database searching through ather sourmas
[n=1518) {n=0)
I I
v
Recmrds affer duplicales remoeed
{n=874)

R

i L

3 Féonen serened | Recods excuded
! in=574) = (n=g34)
b

B Full-tmst arteies sxchded,
: with reasons
£ in=94)

G Ful-lext ariclas essessed for allgibdity -

=" (n=140) ™

- Fuflbext unaveailable
(=1}

.

% Stucies inciudes in quaktative syninesis

= 5 (n=d%}

= FIGURE 1 Flowchart of eligibility of

articles

Characteristics of induded studies were summarized in Tables 1,
52and 53.

3.3 | Methodological quality of the evidence

Methodological quality of the induded SRs was analyzed wsing the
11 domains of AMSTAR. OFf the 45 andyzed SRs. 17 [38%)] were
rated as high q.ldi‘ty. 25 (55%) as medium, and 3 SRs (7% as low
methodological guality. Results are reported in Table 1. The 33 SRs
with metz-analyses contsined a median of 12 pAmary RCTs frange
3-53), with an average AMSTAR score of A4+18, while the 12 5Rs
without meta-analyses induded a median of 17 primary RCTs frange
3-73) with an average AMSTAR soore of 6.46=27. The difference in
mean AMSTAR soores between the SRs with or without metz-analy-
sis was not statistclly significant (P=764; 1 testl The 10 Cochrane
reviews had average AMSTAR scome 8.8+1.2 and 35 non-Cochrane
reviews had average AMSTAR scome 5.8+18, which was significant
difference {P< 001 1 tect)

Furthermore, we tested whether SRs with condusive evidence
had better methodological guality. The 19 SRs with conclusive evi-
dence of efficacy had average AMSTAR score 5.9+2.3 and other 25
SRs with incondusive evidence of efficacy had average AMSTAR
scome §.9+1.8 which was not significantly different (P=127; t test}.
The 14 SRs with conclusive evidence about safety had awverage
AMSTAR score 62+2.1 and other 31 SRs with inconclusive
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evidence about safety had average AMSTAR score 6.6+2, with no
significant difference bebween those two groups (P-394; t test].

34 | Conclusiveness of evidence

Conclusions from the full texts of induded SRs can be found in
Table 1. To fadlitate the summary and comparison of a large
number of reviews, we have pesented conclusions of included
studies reganding efficacy and safety using multiple categones
relsted to their condusiveness. Overll, we found that 10 (22%)
monclusion statements were unclear, which means more mesearch
= needed

Safety was not mentioned or it was unclearin 19 #5%] of ana-
tyzed conclusions.

35 | Summary of evidence

Conclusiveness of evidence in the inciuded SRs is presented in
Table 1. Out of 45 SRs that investigated vanous interventions for
postoperative pain in chidren, 19 SRs [42%] presented condusive
evidence of efficacy. Positive conchsive evidence was reported in
18 SRs (40} for the efficcy of didofenac’® ketamine™ ™ caudd
analgesia, ™™ dexmedetomidine ™™ music therapy.™ corticos-
teroid, 3 epidural aralgesia™ paracetamol and/or NSAIDs® and
transversus abdominis plane blodk ¥ Ketamine routes of administra-
tion were intravenous in two SRS.QEH' and in one SR, ketaming was
addition in caudal block™ Routes of parzcetamol and/or NSAIDs
administration in 5B with positive conclusive evidence of efficoy
were rectal and intravenous. Both S5Rs with positive condusive evi-
dence of efficacy of corticosternids andyzed interventions for post
operative pain after tonsillectomy. The mutes of administration of all
interventions are presented in Table 1

Only one SR reported condusive evidence of equa efficacy for
dexmedetomidine vs momhine and fentarmyl.®

Safety of interventions was reported as condusive in 14 SRs
{31%), with positive condusive evidence for dexmedetomidine™
corticosternid *® epidural analgesia®® transversus abdominis plane
blodk*7 and donidine™ Seven SRs reported equal conclusive safety
for epidural infusion. diclofenac intravenous vs ketamine added to
opiid  analgesia,  bupivacaine, ketamine. pamcetamol  and
dexmedetomidine vs intravenous infusions of varous opioid anal-
gesics. ozl suspension and suppository of didofenac, only opioid,
nommal saline. no treatment, placebn, and midazolam 1%24253040-42
Megative condusive statement for safety was reported in one SR for
caudal analgesia vs noncaudal regional analgesia **

3.4 | Discrepancies in results of reviews that
analyzed same interventions and comparators

In the 45 induded 5Rs, there weme six pais of the same interven-
tiors and comparators that wemre analyzed in more than one SR
Their results were compared to check whether they report dis-
orepant nesults.

Four SRs analyzed ketamine vs placebo. Only one indicated con-
clusive positive evidence about superior efficacy of ketamine® one
reported incondusive positive evidence in favor of ketamine, ! while
two SRs reported that it is undear which of those two is better and
that further research is needed =

Three SRs analyzed effect of premediction with dexmedetn-
midine ws midazolam on the need for postopeative rescue analgesia.
All three 5Rs reported that dexmedetomidine had superior efficacy
compared to midazolam, wheress two of them were condusive 345
One was incondusive, indiating that dexmedetomidine was superior
to midazolam premedication because it resulted in enhanced preop-
erative sedation and decreased postoperstive pain, but that further
studies are needed to study dosing schemes and longterm
outcomes of dexmedetomidine as 2 premedication in pediatric
anesthesia. ™

Three 5Rs imvestigated effiecy of dexmedetomidine vs placebo.
All three of them reported that dexmedetomidine was supernor to
placeba; one reported that this is conclusive result®® and twa report-
ing inconclusive evidence that warmnts further esearch*5%

Two 5Rs compared dexmedetomidine and fentanyl, one SR
reported that dexmedetomidine was superior to fentaml3® while
the second one reported that effiGoy of dexmedetomidine and fen-
tanyl was equal®

Pametamol vs placebo companison was analyzed in two SRs;
altthough both of them indiated that pamcetzmol was superor, one
condusion statement was condusive®® and the other inoonchusive *

Corticosternids ws placebo were analyzed in two SRs, and bath
condusion statements were positive condusive in favor of corticos-
temids 3334

In these SRs with the same interventions and comparators, con-
clusions on safety were highly heterogeneous |Table 1)

4 | DISCUSSION

This overview included 45 systematic reviews that evaluated inter-
ventions for postoperstive pain in children. The majorty of the
reviews analyzed phamacologica interventions; the majority wene
published after 2010 and almost haf were conducted in Europe.
Less than half of the included SRs presented conclusive evidence
about efficacy of analyzed interventions. Safety of interventions was
reported as conclusive in one-thind of the SRs; almost half of the
SRs either did not provide condusion of safety or the safety issue
wias undear.

The mumber of published original studies and systematic reviews
abowut postoperative pain in children has increased in recent years.
The reason is that the postoperstive pain is one of the most hamful
stimuli experienced by children butitis often undertreated =

Based on owr findings, positive conclusive evidence of efficacy in
postoperative pain in children was meported for didofenac intra-
wvenous ws ol suspension or st.mus?h:—ry,ﬁ ketamine vs opioid or
placebo ™% @udal amalgesis with addifives vs without addi-
tives " dexmedetomidine vs midazolam o kemmine @ # five
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music therapy ws recorded or no music™ coricosterid vs pla-
ebo 333 epidurd analgesia v pamenteral opioids anly* pamceta-
mal and/or MSAIDs vs plcebo,™ and transversus abdominis plane
block vs ol anesthetic wound infiltretion. Equal efficacy was
reported in SR for desomed etomidine vs morphine and fenianytga

Megative condusive satement for safety was eported in one SR
for caudal anapesia vs noncudal regional analpesia®® Safety was
not mentoned or it was undear in dmost half of the analyzed SR
oonchusions. Ladk of safety information for many of the investigated
interventions is 2 myjor imitation of the available evidence

Al analysis of positive condusive evidence of efficacy in induded
SRx, except one SR™ are inline with guidelines for the management
of aaite postopertive pain. ™ However, reliability of these results
dso depends on the methodologica! qudity of included studies. Sys-
tematic reviews provide the strongest level of evidence in medicing,
but many of them do not have adequate methodologies and @nnot
provide comprehensive evidence to decision -makers. ™

The AMSTAR s@ke was used in assess varnous aspecs of the
methodological quality of SRs. Maore than half of SRs induded in this
overview were rated as having medium methodologial quality. OF
45 induded 5Rs, 10 were Cochrane reviews and they had higher
methodological quality than non-Cochrane meviews. The superior
qudity of Cochrane reviews compared to non-Cochrane reviews has
dready been reported in multiple studies, ™ but it has dso been
recently reported that overll guality of systematic reviews is
improving over time.>® Windsor et al® considered that Cochmne
reviews can be the “gold standard" for dinicl decision-making,
which is supported by current evidence-hase about SR quality.

This ‘overview has several strengths because we created struce
tured and esplicit protocol with a comprehensive search strategy,
and this protocol was prospectively registered and publicly avaiable.
‘We also used a quality assessment checlist to evaluate the method-
ological quality which increases the walidity of our overview. ¥YWe did
not fimit our inclusion criteria based on the publication date of
reviews beuse even if 2 systematic review was published recently,
it might contzin evidence from trials conducted and published long
time ago. Therefore, our overview presents the full picture about the
SRs conducted in the analyzed field. but we still need to take into
account that pertinence of outcomes and data developed long time
g0 must be considered on 3 case by case bk

We hope that our andysis of the highest level of avalzble evi-
dence of safe and efficacious interventions for pediatric pain aoross
warious sugi@al conditions can inspire clinizal researchers to test suc
cessful approaches in other postoperative settings as well. Various
surgica procedures are performed in children and information about
successful pain dlevistion therapies tested in children @n be ussful
to pediatric surgeons and anesthesiologists because children require
different approach than adults.

We expect that our evidence synthesis will also be useful for
dinidans in their daily practice. Critical appraisal of our evidence
synthesis about interventions for postoperstive pain in children
provides relisble and accessible information to clinidans and deci-
sion-makers. By using information from this paper, clinidans @n

dedde to choose the optimal postoperative pain management and
hawe insight into zafety of those interventions. Owvenviews of SRs ane
an efficient way to criticlly appreise prior reviews and gather the
best available evidence in a single source to provide broad, cumula-
tive statements that summarnize the current evidence and knowledge
on the effectiveness of interventions. All of our findings related to
positive conclusive evidence of effimoy in included reviews, except
in one 5R, are in line with guidelines for the marnagement of acute
paostopestive pain so dinidans can confidently rely on the guidelines
of the ASA.

This averview also has some imistions. Due to our study design,
we did not refrieve data from primary trials and therefore the pre-
semted evidence i fimited to the information and judgments of the
authors who conducted and reported systematic reviews. Interven-
tions for postoperstive pain in children that wene not anadyzed in
systematic reviews could not be induded in the present study. We
found a limited number of 5Rs on this topic. Therefore, it would be
desirable to conduct more systematic reviews about interventions
for treating pedistric postoperative pain. We need more RCTs that
will test interventions whose efficacy and safety for pediatric popu-
lation are undear.

To summarize, we found condusive evidence from 19 systematic
reviews indicating that there are multiple effective interventions for
management of postoperative pan in chiden. More systematic
reviews are necded to summanize evidence from primary studies
about efficacy of other interventions for postoperative pain in chil-
dren, as well as more randomized controlled triaks on the subjects, as
for many interventions there i= incondusive evidence of their
efficacy and safety.
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Abstract

Objective. To investigate the range of efficacy and
safety outcomes used in systematic reviews (SRs)
of randomized controlled trials (RCTs) of interven-
tions for postoperative pain in children and com-
pare them with outcome domains recommended in
the Pediatric Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials
(PedIMMPACT).

Methods. Five electronic databases were searched:
MEDLINE, Cochrane Database of Systematic
Reviews, DARE, CINAHL, and PsyclNFO. Two

review authors extracted outcome data indepen-
dently. Efficacy and safety outcomes were exiracted
and categorized. The type and number of outcomes
were analyzed and compared against the outcomes
recommended by Ped MMPACT. The study protocol
was registered in PROSPERO (CRD42015029654).

Results, We included 48 systematic reviews with
data from 816 trials. The median number of all out-
comes was 4, while the median number of the
PediMMPACT core outcomes was three oul of six.
The most commonly reporied ouicome of the
PediMMPACT Core Outcome set (COS) was
“symptoms and adverse events,” followed by pain
intensity, which was reported in 75% of the included
SHAs. Just over half of the SAs that included a pain
Imensity outcome also indicated the specific pain
assessment tool used in the methods section.

Conclusions. Systematic reviews in the field of pe-
diatric pain do not use the recommended COS. Nor
do they consistently include pain as an ouicome.
This makes comparisons of efficacy and safety
across interventions very difficult Future studies
should explore whether the authors are aware of the
COS and whether the recommended COS is
appropriate.

Key Words. Pain; Systematic Review; Core
COutcome Set; Oulcomes; Assessment Tools

Introduction

Standardizing the outcornes that ame used in dinical tri-
als and systematic meviews s important for ensuning
consistency and homogeneity of findings and compara-
pility of results betwean the studies. Core outcome sots
{COS) am an ageed-upon standandzed coliection of
outcomes that should be measwed and mported for a
speciic area of health. These sets meopresent the mind-
mum that should be measured and reported in al

€ 2017 Amercan Academy o Pain Mediane A1 rights resened For penmissions, please e-mall! joumals pemissons@ o cam 1
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cinical tials of a specific condtion. UHizing a C0OS
alows for the synthesis of the results of primarny studies
in a clinically meaningful way [1]. & has been suggested
that COS shouid be routindy used in systematic
reviews. The most important advantages of CO8 ams
the increase in the amount of wsabla data for meta-
analyses and the impmovement in the comparabdity of
studies from the same field [2].

In 2033, Twk et al, [3] recommended com outcoma
dormains for chronc pain clinical trials within the Infiative
on Methods, Maasumament, and Pain Assessmant in
Chnacal Triais (IMMPACT), and in 2005, Dworkin et al
[4] mcommanded specific measues for assessment of
those domains, The Pediatic Initistve on Methods,
Measurement, and Pain Assessment in Clnical Trials
{PedIMMPALCT) was developed for chidmen age three
years and oider [5] to encourage standardization of out-
come domains in clinical tisls of pediatic pain,
PedIMMPACT defined two core outcome domains, onea
for acute pan and another for chronic and mecumant
pain in children and adolesocants [3].

To ocur best knowledge, there are no reports about
complance of systematic eviews on pediatric pain with
the COS recommended by PedIMMPACT, Themfore,
the aim of this study was to investigate the number and
vanaty of outcomes used in systematic reviews on inter-
ventions for postoperative pain and to comparme: them
against the cutcomes for acute pain recommanded by
the PadIMMPACT initiative.

Methods
Studly Design

An overview of systematic reviews was conducted
Study was reported according 1o the PRISMA, checkdist.

Study Protocol

A protocol Tfor this overview of reviews was developed a
prori and registered in the PROSPERD intemational
Prospective Register of Systernatic Feviews  No.
CRD42015029854).

Searches

Searches were conducted in fme electonic databases
(MEDLINE, Cochwane Database of Systermatic Reviews,
DARE, CINAHL, and PsycIiNFO) from the earfest date to
January 31, 2017, Studies in any language were eigibie.
A complex search stralegy was doveloped for each
databasa,

Types of Studies to Ba Included

We anaized systematic mviews with or without meta-
anatysis of mndomized and qQuasi-mandomized controlied
trials evaluating any themapeutic. intenvention for postop-
emtve pain in children, Pardicpants wem defined as

patients younger than age 18years who underwent
sungical procedures. Any therapeutic intervention was
efighle, phamacolpgical or nonphammacciogical. Al
comparators ware aigible. We edciuded the studies
included only chidmn younger than age thres vears
because PedMMPACT refers to chidren age three
vears and older.

Outcomes

Al mported efficacy and safety outcomes were ana-
Wzed and companed against the oulcome domains rec-
ommended in the PedIMMPACT [Bl. The six outcomes
for acute pain defined by the PedMMPACT COS am
pain intensity, global judgment of satisfaction wath treat-
ment, symptoms and adverse events, physical recoy-
ery, amotional response, and economic factors [B]L
QOutcomes in Cochrane and non-Cochrane SRs were
compansd.

Pain Assessmant Tools

All SRs, including pain as an outcome, were analyzed to
determine if a specific pain assessment tool was indi-
cated in tha methads section.

Data Extraction {Safection and Coding)

Titkes and abstracts of metieved mcoms weare nitialy
soreaned ndependantly by two authors (KB, AJK). If at
least one author suggested inclusion, the fidl-tect artice
was retieved and assessed by two authors (KB, AJK)
independently. Disagreements were msoived by the
thind author (LP}. Bibliographic detads, primary and sec-
ondary outcome measures for éficacy and safety, mea-
summent fools, and follow-up time wemre extacted by
two independent authors (MY, MB). Discrepancies wera
rescived by the thind author [LP). Outcomes wene ana-
lyzed and categorized.

Strategy for Data Synthesis

A dascriptive data synthesis was performed, and data
werg presented as fequency and percentage.
Pearson's chi-squane test was used to caliculate differ-
ences in proportions. Analyses were conducted with
MedCalc statistical software, v. 1521 (MedCac
Software bvba, Ostend, Belgium). Statistical significance
was set at P 0.05,

Results
Literature Search

Search strategy mtnieved 1,518 bbfiographic: racords
{tittes and abstracts), After removing duplicates, we ana-
hzad 1,028 ecords. We parformed duplicate indepan-
dent screaning of thosa bib ic records and
chose 155 records to anglyze in full text. The full text of
one manuschipt was not avaiiable. We found 50 systemn:-
afic reviews about interventions for pediatric pain, which
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Comparison Against the Recommended Core Outcome Set

Figure 1 Study PRIEMA fiow diagam,

includad 866 RCTs. Two SAs included exdusivaly chil-
dren under threa years [6,7]. Tharafome, these two stud-
ies wee excuded. The remaming 48 shedies included
children of vanous age ranges, and their cutcomes were
analyzad. A fiow disgram of the study selection process
is pesented in Figune 1.

Included Studias

The 48 ncuded systematc meviews that matched our
inciusion crtaria presented data fom 816 RCTs. The -
als were performed between 2003 and 2017, compris-
ing data on 52570 particpants. Pharmaocoiogica
intarventions ware analyzed in 46 systemnatic eviews,
and nanpharmacologica in two mviews, List of includad
studies is presanted in the Supplementary Table 51,

Outcomes Specified in Mathods and Reportad in
Rasults

The median number of all outcomes was four in both
mahods {mnge = 0-7) and results {mnge = 1-7)

§ Records identified through Additional recoirds identified
database seanching thronsgh other sources
% (N=1518) (=0}
l l
Fecords after duplicates removed
_E [N=1,028}
Records extl pded
— Records soraened " (N =873}
{N=1,028)

e

Ey

3 Fudl-text articles excluded

g Fud-test articles assested with reasons

for edigibility — (N= 107}
[N =155}

—
e

=

g Studies induded in

E gualitative synthesks

[N=ag)

| —

sactions, The median nomber of the PedMMPACT core
outcome domains was thea (mange = 0-6) n both
methods and resuits sedions. A detaled analysis of the
presance of s PedMMPACT com outcomes i the
methods section showed that the maonty of included
reniews indicated in the methods that they planned o
analee symptoms and adverse events (90%) and pain
intensity (70%), while the remaining four cutcomes weare
mentionad in less than 50% of methods sections in the
included meviews. Among non-Ped MMPACT outcomes
identified in the methods, addfional anaigesia was
specified in mome than 50% of the SRs, followed by ad-
ditional opicid ansigesia in 21% of 5Rs. A widaly hatero-
ganeous category of outcomes spacific to certan
interventions was found in half of the 5Rs; examples are
gadation, mtum of bowel function, time to- opening of
ayes, procedura tima, etc. (Tabla 1). In tho results sec-
tion, the most commonly meported outcome was
“symptoms and adwerse events”™ (BB%). Pain intensity
was  the second most frequently reported outcome
{75%). The remaining four PediIMMPALCT core outcomes
were meported in dess than 50% of msults in the
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Table 1 Type and freqguency of outcomeas in
methads and results of systematc reviews about
interventions for pediatric pain

Mathods, Results,

Outooma MNo. (%) No. (3&)
PedMMPACT outcomes

Pain intensity 34 (70 38 (75)

Global judgment of 6 (13 7 {158}

salisfaction with treatmant

Symptoms and adverse events 43 (90y 42 (88)

Physical recovery 10 (21) 10 (21)

Emeticnal response 10 (21) 9 (19)

Ecomomic factors 14 (28 14 (28)
Other oulcomes

Additional analgesia 3z (86) 3 (B5)

Additional opicld analgesia 14 (21) 10 (21)

Pain frea 1{2) 112)

Duration of postoperative B{13 6{13)

analgesia

Pharmacokinetics 1(2} 142}

Ouwcomes specific only 23 {48) 20 (42)

for certain interventions

Rode functicning 4 (8) 3 (B)

Sleeap 3(g) 36

included revews. Additional anaigesia |65%) was the
most frequently mported non-PedIMMPACT outcome
(Table 1). Six of the 48 incisded SRs (13%) meported
one of more outcomes in the mesults secton that wene
not specified in the methods,

Cochrane vs Non-Cochvane SRs

Among the 48 included SRs, there ware nine Cochrane
reviews and 39 non-Cochmne mvews. The mne
Cochrane reviews had a total of B0 outcomes prespeci-
fied in the methods, and 31 of those weme consistent
with the PedIMMPACT mecommendations E2%). in the
38 non-Cochrane reviews, a total of 148 oulcomes
ware prespecified in the mathods, and BB (59%) wara in
accondance with PadMMPACT, The median number of
PedMMPACT outcomes in the methods of Codhrane
reviews was three frange = 2-5), and in the non-
Cochrane reviaws it was two [anga = 0-4).

Theme was no significant difference in the proportion of
PedMMPACT ocutcomes betweoan the two groups
1f=n.025. P=087 In the mesulis sectiion of the
Cochrane 3Rs, 27 out of 43 reported outcomes (B3%)
were in - accordance with PadiMMPACT, whie in the
non-Cochane meviews, 91 out of 151 reported out-
comes (B0%) wem i e with PedIMMPACT, The
median number of PedMMPACT ocutcomes in the
resuits of Cochrane reviews was three fange = 1-8),

Table 2 Type and frequency of pain assessment
toals specified in the methods saction of included
systamatic miews

Pain assessment tool types

MNeonatal infanl pain scale (MIPS) 1

Visual analog scale (VAS) 11

The tace, legs, activity, cry, consolability
(FLACC) scale

Murmeric rating scale (MRS) or verbal
numerical scale (VNS)

FPS-R

Color analogue scale (CAS)

Oijective pain scala (OPS)

Children’s and infanl's postoperative
pain scale (CHIPPS)

Modfied CHECPS (mCHESPS) scome

= P KRS -

-k

and in the non-Codhrane reviews it was two {range =
0-4), This difemnce in proporion of PedIMMPACT
outcomes in the mesults betwesan Cochrane and
non-Cochrane SRs was not signfficant (= 0.022,
P=0.88).

FPain Assassment Tools Prespecified in the Mathods of
Systematic Reviews

Among the 34 5Rs that spacified pain as an outcome in
the methods, 19 6% also specified pain assessmant
tools in the methods section. Of eight Codane SHs,
seven (88%) specified pan assessment tools in the
methods, widle 12 of 26 non-Cochrane SRs (46%) indi-
cated pain assessment toods that would be extractad,
This differance in proportions was significantly differant
(¥'=424, P=0.001). The most commonly specified
pain assessmeant tog (Table 2) in the methods section
was the wvisial anaiog scale (58%). The numenc rating
scaie was the second most frequently specified pain as-
sessment ool in the methods (425%).

Discussion

Our results indicate that the authors of SRs on interven-
fions for pediatric pain do not adhee: to the COS rec-
ommended by the PediMMPACT nitiative. While the
median number of all reported oculcomes was. four, the
madian number of the PadMMPACT core outcomes
was thmeae out of six. The most commondy reported out-
come of the PedIMMPACT COS was “symptoms and
acdverse events,” followad by pain intensity, which was
raportad in 75% of included SRs. Just above half of the
SRs that had pain intensity outcomes also specified
pain assassment tools that would be edacted in the
mathods section. Addiional anaigesia was reported in
mone than halff of te SRs among non-PediMMPACT
outcomes. Researchers may find this outcome wvery
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redavant bacause it is a sscondary measure of the effec-
tiveness of the primary analesic mathod. Additional
analgesics increase both the cost to the health care
systern and the gk of adwerse drug events.

To our inowiledgae, this is the first attempt to detesmnine
the type and number of cutcomes used in systamatic
reviews of interventions for postoperative pan in chil-
dren and to compare them with 2 recommendad COS.
Clinical frigs am conducted to determine the afficacy
and safety of interventions in medicine To conduct
such assessments, msearchers nead to choose out-
comes that will measume the benefits and hamms of an
interventicn. The outcomes may be speciiic 1o a cotan
condtion or intervention, or they may indude broad
aspacts of hedfth such as pain. Choosing appropriate
outcomes and measuremant topis ks critical in designing
clinical trials and systematic rviews of clinical trials in
order to alow compansons of offects across different
studies and diffarent interventions [B).

By using a standandzed COS for a specific chnical araa,
researchers meduce heterogenedty in reported outcomes
acmoss frdls and ensble meaningful evidence synthesis
and meta-analyses in systematc reviews. The outcomes
do not hawe to be resticted to the OOS; instead, the
C0S should be used, togather with addiiona! relavant
outcomes that can be expiored [B]. Our findings indicata
that recommended COS for pediatric pain did not catch
the attention of researchers conducting systematic
reniaw's in this field.

Subgroup andlysis for different time pedods was not
conducted in this study because the PedMMPALCT rec-
ommendations ware published in 2003 and ondy one of
the incduded SAs was published in the same year, with
no 3Rs published before thal year, The SRs published
in the folowing year might have used COS mcom-
meandad by the PedIMMPACT. We used PediMMPACT
as a mference for this study because we could not find
other published ecommendations about the

COS for acute pain in children and ‘adolescents. Not all
of the outcoma domains. suggested by the
PedIMMPACT have valdated measurement tools, and
this was clearly emphasized by the PediMMPACT
authors [5], The tack of specific and valldated measures
leaves dinical taksts in the fidd of padiatric pain n a d-
lemina as to whether to use measures of unknown mel-
abiity and valdity or to ignore outcome - domains that
could be melevant for patients and practice. This situa-
tion can be remedied only with development and testing
of appropriate measurement tools. It has been ecom-
manded that trigfists in this amea of research should test
the refability and validity of vanous instumeants together
with primary data colection [5].

Only three-quarters of the SRs andlyzed pain as an out-
come. This resuit is alamning becausse it means that tha
SR authors do not find analyzing pain to be an impor-
tant outcome in evidenos synthesis of interventions for
padiatiic postopem@tive pan Almaost half of those SREs

did not specify in the mathods which pain’ assessment
tools would be exiracted from the included tials. An
analysis of pain assessment tools according to the age
of children included in the SRs was not possible be-
cause the SHs included very wide mnges of childran's
ages and did not spacify which pain assessment toois
were used for diferant age groups of children.

VAS was the most commonly prespecified pain mea-
suremant tool in the methods, and this tool has bean
racommanded for children for age eight years and older
15}: The numenc rating scale was the second most fre-
guently specified pain assessmant tool in the methods
even thowugh this tool has not been recommended for
chidron age three years and older bacausa of the lack
of pesychometric studiss with the NBS in chidren and
adolescents [5]. All pain assessment tools are not ap-
propriate for all ages, Wa can only spaculate that this
scae was used this frequently because the stady
authors were not familiar with infommation about the va-

lidity of various pain assessment tools in childran,

It == possible that the authors of SRs did not use COS
defined by PedMMPACT becausae they wena not famiiar
with it, or pashaps they did not find the PedMMPACT
CO5 to ba méevant and appropriate.

A companson of Cochrane vs non-Cochmane SBs
revealad that Codwane 5Rs had shightly higher compli-
ance with the PediMMPACT COS. It has been aiready
reported that Cochrane SRS use moe Agorous method-
oiogy than non-Cochrane SRs (9] and that they are of
higher quality and ara less biased on average than other
systematic reviews [10]. However, even the Cochrane
SRs did not comply with the PedMMPACT COS
comphetedy. We did not find a single SR that wsed all of
the six recommended PedIMMPACT cutcomes.

Futune stdies in this field should explome outcomes
used in cinica tias about pediatnc pain. Authors of
systematic reviews and clinical trigls in the field of pedi-
atric pain should be guoied to understand why they do
not use the PedIMMPACT COS and whather thay find
the COS approphate. Parents and childen shouid also
be inwolvad in studies assessing the mievance and ac-
ceptabiity of mcommendad outcomes, If necessary, the
COS dafined by the PedMMPACT showd be revisad,

In condusion, we found that systematic evews in the
field -of pediatic pain did not vse ecommended COS
and that they did not even consistently include pain as
an outcome, This makes compansons of efficacy and
safety across intesventions very difficuit. Futume studies
should exploe whethar the authors am aware of thae
CO8 and whether the mcommended CGOS B
appropriate.
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Abstract

Background: We analysed outcome domains and pain oulcome measures in ran-
domized controlled trials of interventions for postoperative pain management in
children and adolescents and compared them to the core oucome set recom-
mended by the Pediatric Initiative on Methods, Measurement and Pain Assess-
ment i Clinical Trials (PedIMMPACT ).

Methods: Systernatic literature search was conducted m MEDLINE, CDSR.
DARE, CINAHL and PsycINFO up to 31 January 2017. One author extracted
data and second verified the extraction. Outcome domains and pain outcome mea-
sures were analysed and compared with the PedIMMPACT core outcome set.
Results: We incloded 337 trials. Median number of reported outcomes was five
(range 1-11) for the inchuded trials and two (range (-6} for PedIMMPACT. The
most commonly analysed PedIMMPACT outcome domains were pain intensity
(93%) and “symptoms and adverse events” (83%). The remaining four PedIMM-
PACT outcomes were present in under 30% of mcluded randomized controlled tri-
als, Proportion of PedIMMPACT outcome domains did not change after the
PedIMMPACT was published in 2008. Of the 312 trials that reported pain inten-
sity, 303 (97%) also specified pain assessment tools, im which the most commaon
was the visual analogue scale (24%) followed by the Children's Hospital of East-
em Ontario Pain Scale (18%).

Conclusion: Analysed trials about interventions for pediatric postoperative pain
insufficiently used the recommended core outcome set for acute pain in children.
Relevance of the PedIMMPACT core outcome set, as well as the reasons behind
its limited uptake. need to be further evalnated.

Significance: Recommended core outcomes have been insufficiently used in mn-
domized controlled trials ahont postoperative pain in children, which hinders com-
pambility of studies and makes synthesis of evidence difficult.

Eur J Pair. 2018;1 3.
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1 | INTRODUCTION

According to the Core Outcome Measures in Effectiveness
Trials (COMET) Initiative website, o core outcome set is
“an agreed minimum set of outcomes or outcome mea-
sures” (COMET 2017). Nonetheless, the existence of core
outcome set for a certain research field does not prevent
trialists from using additional outcome domains that they
consider relevant. Development and usage of a core out-
come set as an agreed standardized set of outcome domains
are recommended as they enable a simple comparison and
permit contrasting and meta-analysing of trial resuls
(COMET 2017). Therefore, using core outcome sets is
desirable both in randomized controlled trials and in sys-
tematic reviews.

Previously, we analysed outcome domains used in sys-
tematic reviews concerning paediatric postoperative pain
{Boric, Dosenovic, Jelicic Kadic, Batinic, et al., 2017; Borie,
Daosenovic, Jelicic Kadie, Boric, 2017). Our results show that
the outcomes used in those systematic reviews did not adhere
with the available recommended core outcome set for paedi-
atric acute pain, which was published by the Pediatric Initia-
tive on Methods, Measurement, and Pain Assessment in
Clinical Trials (PedIMMPACT) (McGrath et al., 2008). One
of the reasons might include unfamiliarity of the authors with
the PedIMMPACT recommendations. Furthermore, there is
also a possibility that these authors did not agree with the
cone outcome set proposed by the PedIMMPACT initiative.
‘We assumed that it is also possible that some authors of ran-
domized controlled trials do not include core outcome set,
which is then reflected in the systematic reviews from this
field, so we decided to test this hypothesis. Although our pre-
vious work demonstrated that outcomes reparted in system-
atic reviews did not adhere to the core outcomes set, it is
possible that selection of outcomes to be included in these
reviews may not be representative of the primary studies.
Thus, in this study we report on the outcome domains and
pain outcome measures included in primary randomized con-
trolled trials and compare these domains to those recom-
mended by the PedIMMPACT initiative.

This study aimed to analyse outcome domains and pain
outcome measures used in randomized controlled trials
regarding interventions for postoperative pain in children
and adolescents, as well as to compare them with core out-
come domains recommended by the PedIMMPACT initia-
tive,

2 | METHODS

2.1 | Study design

We conducted a methodological study of RCTs published
in peer-reviewed journals,

2.2 | Included trials

We analysed RCTs that were included in the 50 systematic
reviews concerning interventions used in management of
postoperative pain in children and adolescents. The system-
atic reviews were retrieved from the five electronic data-
bases (MEDLINE, Cochrane Database of Systematic
Reviews, DARE, CINAHL and PsycINFO). We set the
search dates from the inception of databases 1o 31 January
2017. RCTs in all available languages were included. Fur-
thermore, we did not impose any limits regarding the thera-
peutic interventions studied in the trals, Eligible
participants included children and adolescents younger than
18 years. RCTs that included children younger than three
years were excluded because the PedIMMPACT core out-
come set specifically excluded children up to three years of

age.

2.3 | Analysis of outcome domains and pain
outcome measures

We analysed all efficacy and safety outcome domains and
pain outcome measures reported in the included RCTs,
They were then compared to the core outcome sét recom-
mended in the PedIMMPACT regarding acute pain in chil-
dren and adolescents (McGrath etal, 2008). The
PedIMMPACT core outcome set for acute pain inclides
the following six domains: (a) pain intensity, (b) global
judgement of satisfaction with treatment, (c) symptoms and
adverse events, (d) physical recovery, (e¢) emotional
response and (f) economic factors (McGrath et al., 2008).
We also analysed whether there was a difference in the
number of outcome domains and outcome measures used
before and after the publication of the PedIMMPACT. The
pre-PedIMMPACT cohort was defined as RCTs published
up to 2008, while the post-PedIMMPACT cohont included
RCTs published from 2008 onwards.

2.4 | Data extraction

A data extraction form was specifically designed for this
study and was tested on five RCTs by two authors inde-
pendently. One author extracted the data while the second
author verfied these extractions. Disagreements were
resolved by a third author, when necessary.

Variables included in the data extraction form were:
Study name (first author), Year of publication, Number of
outcomes, Number of PedIMMPACT outcomes, Pain inten-
sity (y/n), Global judgement of satisfaction with treatment
(y/m), Symptoms and adverse events (y/n), Physical
recovery (y/n), Emotional response (y/n), Economic factors
(yfn), Additional analgesia (y/n), Outcome specific only for
certain interventions (y/n), Additional opioid analgesia
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(y/n), Pain-free {y/n}, The duration of postoperadve analge-
sia (y/m), Pharmacokinetics (y/m), Biochemical variables (v/
n), Role functioning (v/n), Skep (y/n) and Vil signs mon-
itoning during analgesic (y/n).

2.5 | Statistics

We condocted descriptive statistics and presenied data as
frequencies and percentages. We nsed 2 chi-squared test o
analyze differences in proporions of PedIMMPACT-
recommended outcome domains between pre- and posi-
PedIMMPACT core ouicome set publication. For the siafis-
tical anabysis, we nsed the MedCalc smatistical software, v
15.2 1 (©MedCalc Software bvba, Ostend. Belginm).

3 | RESULTS

3.1 | Literature search and incduded RCTs

Our search found 1,518 systemaric reviews. After dupli-
caie publications were removed. 1028 amicles were
screened for eligibility using their titles and ahstracts. We
performed duplicate independent screening of those biblio-
graphic records and chose 155 recomds to analyse in foll
text. The full text of one manuscript was not available.
We foond 50 systematic reviews reganding interventions
for postoperative paedisimic pain, which incloded 816
smudies. After removing duplicates, 500 smdies were anal-
vsed and 172 were excluded because they were mt
RCTs, or becanse they included adults or children below
the age of 3, for which the PedIMMPACT is not relevant
The mmainimg 337 RCTs (Supporting Information
Table 51) and their omcome domainsmeasares were anal-
ysed (Figure 1).

3.2 | Reported outcomes

The median number of reponed ouicome domams in the
incinded RCTs was five (ange 1-11), while the median
number of the PedIMMPACT ouicome domaims was two
(range (-6). Afier analysing whether some of the six Ped-
IMMPACT omoome domains were incloded m the RCTs,
we found that the most commonly analysed PedIMMPACT
ootcomes were pain imtensity (93%) and “symptoms and
adverse evenis” (83%). The remaining four ontcomes were
presemt in <30% of incloded RCTs. Afier analysing non-
PedIMMPACT omcome domains reported in the selected
RCTs, we found that vsage of addiional amalpesia was
reporied in 240 RCTs (71%). Outcome domains specific o
cerain imerventions were uwsed W 220 RCT: (65%); this
wos 3 very heterogeneous caiegory of cuicomes, such as
sedation, remn to normal bowel fonction, tme to first
opening of eyes, procedural time (Table 1)

EjP —'W'[LEY£

Eurenlcon b w o B2

33 | Ouicomes reported in RCTs published
before and after PedIMMPACT initiative

Our smady incinded 337 RCTs, 221 of which were pub-
lished before the PedIMMPACT imitiarive, while 116 RCTs
were published afier (Table 2). The 221 trials published in
the pre-PedIMMPACT period comprised of 2 toml] of 1048
outcomes analysed and 530 were incladed i the PedIMM-
PACT core omcome set (50%). The 116 mials poblished
sfier the PedIMMPACT mitiative repored a iotzl of 588
outcome domains, 289 (49%) of which were In accordance
with the PedIMMPACT core ouicome set

Of the 221 misls published in the pre-PedIMMPACT
period, 139 (63%) shudies inclnded from zemo o wo Ped-
IMMPACT onicome domsins and 82 (37%) incloded three
or more domains. Of the 116 mials poblished after the Ped-
IMMPACT initiative, 67 (538%) inchuded from zero to two
PedIMMPACT ontcome domains, while 49 (42%) incinded
three or more (Table 3).

The median number of PedIMMPACT owmtcome
domains was two (range (-6) in the pre-PedIMMPACT
cohort of RCTs and two (range (-5) in the post-PedIMM-
PACT cohont of RCTs. This difference in the proportion of
PedIMMPACT owcome domains inclnded in the pre- and
post-PedIMMPACT cohorts  was  not  significant
(O =0.102, p=0.75),

3.4 | Pain assessment tools

Of the 312 mials that reported pain mtensity as an oUICOME
domain, 303 (97%) also reponed additional pain assess-
ment. In 303 of these trials. as many as 33 pain assessment
tools were used. The most commonly specified pain assess-
ment ool (Table 4} was the visual anslogue scale (VAS)
24%) followed by the Children's Hospital of Ezstem
Omntario Pain Scale (CHEOPS) (18%).

4 | DISCUSSION

In this smdy, we amalysed omtcome domains and pain om-
come measures in RCTs of interventions regarding postop-
emative paediatric pain management We found that the
trialists generally did not adhere o the mcommended Ped-
DMMPACT core ontoome set and nsed a wide mnge of ont-
comme measures to evaluate postoperative imterventions for
pacdiatric pain There was no significant difference in the
mumber of owtcome domains recommended by the Ped-
IMMPACT initiative. in the pre-PedIMMPACT and post-
PedIMMPACT cobor: of tmals.

The median number of reponed outcome domains in
the included RCTs was five, while the medizn number of
the PedIMMPACT ouicome domains was two. These
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results are poorer than the findings of oor previous study,
in which we analysed outcome domains and outcome mea
sures for pain in systematic reviews aboul postoperative
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ln =155}

h 4

Systematic reviews
included in qualitative
synthesls
(n = 50)

l

Included RCTs
(n=337)

while the

median

Records excluded

{n=873)

Full-text articles excluded,

with reasons
(n=105)

number

paediatric pain, where we found that the median number of
all sutcome domains in those systematic reviews was four,

of the PedIMMPACT-
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TABLE 1 Type and frequency of outonmes of mendomized
controlled trisls shoot intery for p ive pacdistric psin

PedIMMPACT omcomes

Pain intensity 312.(93)
Symptoms and sdverse events 281 (8%)
Economic faciors. 71 €21)
Prrysical recovery 54 (16)
(Gilohal pudgement of szrisfacton with freatmen: 51 (15)
Emotional response 50 (15)
(Other outcomes
Additions! analgesia 240 (71)
Owtromes specific only for cortsin mterventions 20 (65)
Vital signs monitoring during anzlgesic adminismston 171 (50)
Dumstion of postoperative anslgess 7121y
Additionsl opioid snalgesia 54 (16)
Slecp 1um
Pramacokinetics 15 (%)
Pain-fiee 1003
Role functoning 2(n

recommended outcome domains was three out of six. This
would imply that systematic reviews are more likely to use
recommended onicome domains compared o RCTs from
the same field (Boric, Dosenovic, Jelicic Kadic, Boric,
2017).

Furthermore, in our previous smidy that analysed sys-
events” were the most commonly used PedIMMPACT om-
come domains, but in a reverse order when compared
our cument study. In the analysed RCTs. pam intensity was
the most commonly wsed PedIMMPACT outcome domain,
found in 93% of the tmals, while “sympioms and adverse
events” were reported in 83% of the mials. However, in the
systematic reviews from this field, “symptoms and adverse
events” were the most commonly reponted PedIMMPACT
onmcome domain, found in 0% of the systematic reviews,
followed by pain intensity that was reported in 70% of the
ials {Boric. Dosenovie, Jelicic Kadic, Boric, 2017). We
were pleased o see that the RCTs indeed give preference
t0 measuring and reporiing pain intensity, as the finding
that 30% of systematic reviews zbout interventions for alle-
sity to be relevant was very umexpected (Bornic, Dosenovic,
Jelicic Kadic, Boric, 2017).

The remaining four PedIMMPACT outcome domains
were reported in <30% of the mnals analysed in this stody
and systematic reviews analysed in our previous sidy,

Euiioas Joie 0 o ot

TABLE 2 Type and frequency of outcomes of mndomized
pabiished before and afier the publication of PedIMMPACT core

Pain intensity s (93) 107 (92)
Symptoms and adverse cvents 182 {82y  99(85)
Economic factors “40o0 ey
Physical recovery wan  170%
Globel juigement of sstisfaction with (4 2007
tresrmens

Emosonal response (4 19(16)

Other oartoomes

Additions] snalgecis 157 (1) &3 (72)
Ouwtoomes specific anly for censin 137 ¢61) 83(2)
imtrrventions

Vital signs monitoning during analgesic 102 (36) 69 (59)
mbciteat

Duration of posioperative snalgesia “em TN
Additions] opioid analgesia (16 19(16)
Slecp 17(n 706
Phasmacokinctics 1L (5) 44
Pan-free 800 2(1)
Role fanctioning 2(n 0

TABLE 3 The number of RCTs that included exact number of
PedIMMPACT owtcome domains before end sfier the pubbication of
PedIMMPACT core outcome: sct

0 3 L{l)
1 19 5@

2 117{53) 61(52)
200 44

with economic factors being most common berween these
foor—in 21% of trals and 29% of systematic reviews
(Bonic, Dosenovic. Jelicic Kadic, Bonc, 2017). This
prompis the question regarding whether anthors of system-
atic reviews and RCTs are aware of the PedIMMPACT
core outcome set. and if they are, whether they find them
to be useful and pertinent.

We recently conducted a survey among the authors of
the RCTs and systematic reviews published in the field of
postoperative paediatric pain to analyse their awareness
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TABLE 4 Type and frequency of pain axsessment tools specified

m the incladed RCTs

ey

Visual Analogue Scale (VAS)

Children's Hospital of Esstern Ontario Pain Scale 5418
(CHEOPS)

Objective Pain Scale (OFS) W03
Numerical Rating Scale (NRS) Man
The Face, Legs, Activity, Cry. Consolability Scale 18 (6)
(FLACC)

Haker-Wong FACES Pain 17(6)
Modificd puin score & described by Hannallsh 17 (6)
Children's and Infunts' Postoperative Pain Scale 134
(CHIPPS)

Faces Pain Scale (FPS) 99
Masnkaela pain scores 93
Modified CHEOPS L Y]
Maodified OPS 80
Oucher Faces Pain Scale (OFPS) (0
Verbal Rating Scale (VRS) 70
Poker Chips Tool (PCT) 400

Toddler-Preschooler Postoperative Pain Scale (TPPPS) 41
Faces Pain Scale—Revised (FPS-R) 3
Pain discomfon scale (ADPS) im
Other pain asscssment ool types 16 (5)

about the PedIMMPACT core outcome set and whether
they find these recommendations appropriate (Boric et al.,
2018). The responses of the surveyed authors indicated that
some authors were indeed not aware of the PedIMMPACT
core outcome set, while others stressed that the core out-
come sets were too complicated, that they encompass too
many domains, and that they are difficult to implement in
practice. When asked which outcome domains they would
personally include in a core outcome set for acute paedi-
atric pain, more than half of the surveyed authors indicated
that they would use the following in order of frequency:
recovery, emotional response and sleep (Bonc et al., 2018).

Some authors may find the core outcome set difficult o
implement because not all outcome domains recommended
by the PedIMMPACT initiative have validated measures
(McGrath et al., 2008). Furthermore, issues related to gaps
in knowledge translation and difficulties in guideline imple-
mentation should be considered when proposing core out-
come sets. Literature on barriers and facilitators to practice
change, and recommended practice change strategies
should be considered by stakeholders involved in planning

and implementing core outcome sets (Gagliardi & Alhabib,
2015; Gagliardi, Marshall, Huckson, James, & Moore,
2015). We consider that future studies should examine the
bamiers and facilitators to use of the PedIMMPACT guide-
lines and design targeted interventions to increase their
uptake. It is also important to emphasize that we did not
find a difference in the frequency of usage of the PedIMM-
PACT core outcome sets before and after its publication.
We used the vear 2008 as a cut-off, since the PedIMM-
PACT core outcome set was published in 2008. It is possi-
ble that a different cut-off year may yield different results
regarding compliance to the core outcome set.

In this study, outcome measures used for pain assess-
ment were also analysed and numemous scales used for this
purpose were discovered. However, the PedIMMPACT ini-
tiative recommended using one of three self-reporting mea-
sures 10 analyse acute pain intensity in clinical tnals in
children and adolescents based on their age. In children
aged three-four vears, Poker Chip Tool was recommended
(Hester, Foster, & Knistensen, 1990), in children aged four
to 12 years, Faces Pain Scale—Revisited (FPS-R) was used
(Hicks, von Baeyer, & McGrath, 2006), and in those aged
eight years and above, VAS was recommended (Scou,
Ansell, & Huskisson, 1977).

In our suudy, only one per cent of wrials used the Poker
Chip Tool. Regarding the second age bracket, 12% of stud-
ies reported using some version of the “faces™ scale,
reflecting the fact that there are many different vaneties to
the “faces” scale. In the PedIMMPACT, the FPS-R was
explicitly recommended (McGrath et al., 2008). This scale
was only used in one per cent of trials included in our
analysis; eight per cent used another specific version of the
“faces” scale, such as Baker-Wong or Oucher faces scale,
while 3% of the studies simply indicated that they used the
Faces Pain Scale, without any specifications.

The PedIMMPACT also recommends using observa-
tional pain scales in acute pain trals. Namely, they recom-
mended using the following five observational measures:
Face, Legs, Arms, Cry, Consolability (FLACC) (Merkel,
Voepel-Lewis, Shayevitz, & Malviya, 1997), Children's
Hospital of FEastern Ontario Pain Scale (CHEOPS)
(McGrath et al, 1985), Parents’ Postoperative Pain Mea-
sure (PPPM) (Chambers, Reid, McGrath, & Fnley, 1996),
COMFORT Scale (Ambuel, Hamlett, Marx, & Blumer,
1992) and Toddler-Preschooler Postoperative Pain Scale
(TPPPS) (Tarbell, Cohen, & Marsh, 1992). CHEOPS, or
its modified version, was used in 20% of the tnals, FLACC
in 6% and TPPPS in 1%. PPPM was used in one trial and
COMFORT was not used in any of the analysed trials.

The PedIMMPACT core outcome set explicitly recom-
mended that NRS should not be used in children as it was
not validated in this group of individuals (McGrath et al,,
2008). More recently, von Baeyer etal studied NRS in
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three data sets and concluded that NRS could be consid-
ered as a functional eguivalent to VAS and FPS-R, excep-
tion made for very mild pain, which is equivalent o values
lower than | (omt of 10). They conciuded om page 223 of
their manuscrpt that the use of NRS s “tentatvely sup-
ponted for climical practice with children of 8 vears or
older,” ‘and recommended for further research reganding
usage of scales with children (von Baeyer et al, 2009).

Our previous analysis of systematic reviews could not
provide a full picture of specific pain assessment tools that
their amthors consider relevant, simply becanse more than
half of the systematic reviews did not specify in their meth-
ods which outcome measures they will take into account
Therefore, we considered important to do a- sepamaie analy-
sis about pain assessment tools in RCTs incloded in those
systematic reviews, becanse we hypothesized that RCTs
ought to provide imformation about the measures they used.

In terms of knowledge translation, messages of this
manascript are primarily relevant for individuals involved
in planning new RCTs—mmthors, editors, peer reviewers of
proéncols and grants, ethics commitiees. Findings related to
systematic reviews, presented in our previons mannscript
will probably not be considered by all those individuals
imvolved im RCT planning and protocol reviewing. Without
proving that actually RCTs are also msufficient regarding
the consistent use of core omicome set, we do not have
direct evidence that actions are needed to either increase
compliance with core outcome set in RCTs from this field
of research, or aliematively, actions that will reassess
whether the only existing core ontcome set in this field is
appropriate for the community it is targeting.

Besides showing lack of regard for the relevant core
oucome set in the analysed RCTs, another major result of
this simdy, significant for clinical practice. is that there was
little regard in RCTs for nsing age-appropriste pain assess-
ment tools. Tralists shonld provide mtiomale for using
specific omcome measure for pain intensity, in terms of
age of incloded chilkdren. Furthermore, it is worth noting
that vital signs are being used as an oumcome measure,
despite the fact they are unrelizble. These findimgs wamant
sttention of tralisis when designing new mmals in this
research field

A limitation to this sindy was the methodological
approach. We did not search literatore for RCTs directhy:
insiead, we searched for sysiematic reviews on this subject
and then screemed all mials that those reviews mcloded;
therefore, it is possible we did not inclide some relevant
RCTs. pamcularly if they were more recent, because it
takes time to prodoce a systematic review. Therefore, this
subset of trials, which concems interventions for postopera-
tive pain in children, does not have to be an exhanstive Bist
of all imals published on the suhject tms far. However,
considering the larpe muomber of trialz included, we ame

EJP  —wiey-
confident that our study gives a clear picture regarding the
coment teadency of outcome domain usage I the trals
from this field.

Futre stadies should be focused or the relevance of the
PedIMMPACT core ouotcome set It may be pemiment to
tevisit the core ouotcome st and recommend changes.
Development of a core outcome set needs o be followed
by perdiodic review to ensure that the recommended out-
come domains remain relevant, as well as to assess whether
additional domains need © be mcluded (Williamson et al.
2012). Likewise, implementation of the core outcome set
needs @ be periodically evalusted o make sure that it is
adeguately used, and to shed light on the reasons behind
msufficient use if they sre meglected (Williamson et al,
2012). This smdy can be considered as pan of the effont
that needs to be given to evalunte the nsage of the Ped-
IMMPACT core outcome set, even though our research
group did not participate in its development.

Furthermore, relevant stakeholders need to be involved
in promoting the pptake of the cwment core omcome set
such as funders and ethics committees responsible for eval-
uating protocols of trials before their commencement. Clin-
ical trial registers may also play an active mle in this
pricess, as already proposed (Clarke & Williamson, 2015)
It would also be worthwhile o smdy interventions that
would mcrease awareness of available core outcome sets
and their approval and usage in the wmialists" research com-
ORIty

In conclusion, analysed mmials sbomt imterventions for
pardisitic posipperative pain insufficiently pse the cumrent
single recommended core oucome set for aome pain
children. Further interventions that will assess the relevance
of the PedIMMPACT core outcome set are Tequired in
order to shed some light on the reasons behind its insuffi-
cient npiake among mialists.
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Alm: To analyze awareness about and acceptabiliity of core outcome set (COS) for pediatric pain recom-
mended by the PedIMMPACT. Methods : We Invited authors of systematic reviews and randomized con-
trolled trials about Interventions for postoperative pain in children to participate In a survey. Results: Only
a third of surveyed authors of systemathc reviews and randomized controlied trials about postoperative
pain In children had heard about the PediMMPALT COS for acute pediatric pain. Problems Indicated as
preventing them from wusing the COS were lack of awareness, difficulties with Implementation, and fack
of resources. Conclusion: Further discusslons about the adequacy of COS for acute pediatric pain, as well
as Intervenitlons to Increase the uptake of COS may be warranted.

First draft submitted: 30 September 2017; Accepted for publication: 27 November 2017; Published
online: 18 May 2018

Keywords: children « come outcome set « outcome « cufcome domain « pain « PediMBMPACT

A need for o greater attention to alleviation of postoperative pain in children has been recognized ever since Eland
and Anderson published their seminal sudy in which they reponed thar children do not receve analgesics afer
major surgical procedures (1), Different measures for postoperative analgesia in children were developed. therapies
have been evaluated and practice has changed. However, many children and adolescents still suffer because of
inadequate pain management 2.3
Randomired conmolled tnals (RCTs) are a standard method for studying efficacy and safety of interventions
in medicine. Sundardimtion of owtcome domains and outcome measures m RCTs and systematic reviews (SRs)
from the Geld of pediatric pain would enable simpler design and review of research protocols, simplify and improve
producton of SRs-and help clinicians in decision-making. To encourage clinical trials in pediatric population and
enable easier interpretation and data collection in tnals and reviews on pediatric pain, the Pediatric Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials {PedIMMPACT) was developed, and in 2008
published the recommended core outcome domains and measures for clinical trials to treat pain in children and
adolescents 44).
The manuscripe describing PedIMMPACT indicared that the COS was based on an SR of liceramre and
consensus of experts, described as stakcholders representing Swoademic researeh, govermment funding and regulatory
agencivs, and the pharmacentical indnsry” j4). The consensus group thar published the COS conssted of 26 authors Future &=
who mainly had afilanons from the USA; three affibadons wese from Canada and only three from Enrope, Medlclné'—-
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including two from Sweden and one from the UK j4f. Finally, their Andings were disseminated and reviewed by
the international pediatric pain community consisting of clinicians and researchers from more than £5 countries,
whose suggestions were induded within the Ped IMMPACT recommendations j4).

The PedIMMPACT initiative first reached consensus about domains that should be used for avute and chronic
pain in age groups 3-0 years, and 7 years and older. Pain in neonzies and infants was not indoded in their
considerations due to considerable developmental differences between children in that ape group and other ape
groups. Additionally, the PedIMMPACT did not consider pain in children with copnitive disabilities because of
challenges associated with assessment of pain in that group of children. The next step was to assess adequate
measures for each core outcome domain. The Ped[IMMPACT has finally recommended a core outcome set (C05}
for analyzing acute and chronic pain in clinical trials and 5Bs ahour pediatric pain with the primary 2im of
standardizing cutcomes in rescarch from that feld o).

The COS for pediatric acute pain reoommended by the PedIMMPACT indudes the following six outcome
domains: pain intensity, global judpement of satisfaction with treatment, symptoms and adverse events, physical
recovery, emotionzl response and esconomic factors ji.

In our previous worlk, we systematically searched for SRs and RCTs about postoperative postoperative treatment
of pain in children, and analyzed whether they use the COS supyested by the PedIMMPACT (3,51, Analysis of COS
in those SEs indicated that the we of the PedEMMPACT COS was insufficient and that some 5Bs did not even
analyze pain inkcnsity as an outcome domain {560,

The aim of this study was to analyze awareness and acceptability of COS for scote pediatric pain recommended
by the PedIMMPACT among authors of RCTs and SEs abour interventions for postoperative pain in children.

Methods
Rased on a previous overview of 5Hs, we identified 48 SRs with dars from a waal of 576 unique RCTs 15,6, These
5Rs were published berween 2003 and 2017 and analyzed interventions for postoperarive pain in children. Anabyzed
interventions were both pharmacolopical and nonpharmacological: any intervention and comparator were eligible
for indusion (3.6

We downloaded full text articles of all those studies, extracved email add resses of corresponding zuthors of those
5Hs and RCTs and sent them an email with an invitation to participate in our survey. Since there were only 48
5Rs, we also searched the internet to find email addresses of other SR authors in order to increase the number of
potential participants. For RCTs we contacted only corresponding authors; if the email address was not indicated
we mied to find it online, and if we could nor find i, we were not able o conracr those authors in this sdy.

Survey
For the purpose of this study we designed an eight-itemn survey in English langusge. The survey was designed by
the suthors of the study, which are methodologists and dinicians.

The participants were asked about their swareness of PedIMMPACT COS. Then we asked for the number of
outcomes recommended by the COS, and which core outcomes were recommended by the PedIMMPACT. For
this the authoss were shown a list of cutcome domains of which six belong o the PedlMMPACT COS, and the
other six do not. The non-COS domuins that we wsed were outoome domains that were most frequentdy wsed in
the 5Es used for this study ).

The study partiopants were asked which of the shown domains belong to the PedIMMI'ACT COS. Participants
had the possibility to skip question about ressons for personally not using the CO3, in case their study was published
before the PedIMMPACT CO5 was published and this iz why they are not aware of it.

In the second set of questions, participants were asked o mee the relevance of the PedIMMPACT outcome
domains and other non-PedIMMPACT outcome domains we found m the 5Rs on the topic (5.6, whether they
used the PedIMMPACT COS for preparing their review; any difficulties associated with using the Ped IMMPACT
CO5, their personal opinion about outcomes that should be induded 1n COS for pediatoc pain and any comments
they might have about the study topic.

Survey administration
The survey was administered via SurveyMonley, 2 web-based survey software (SurveyMonkey Inc.. CA, USA).
The survey was sct as anonymous and we did not collece I addresses of the responders. The emal invirations for
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Table 1. Respondents’ recognition of the PedIMMPACT core outcomes.

Research Articla

Outcamas. Respanses of S suthors, n (%) of 12¢ Rasporsas of rial uthors, n (% of 18
Pain intanaiy! 12 (100 17 4943
Global |udgment of satisfactian with traatment] & 50 aEm
Symptoms and adverso ovents! 10 (33 1378
Physical recovary’ 0 ED 1058
Ematicral raspansal arm NEn
&mn};u:'fu_:_im' 19 TEm
S 7658 8
Tha dusration of postoporative analgosia & 10756}
Additionzl aralgesia 547 1250
Raola functioning 4023 42
Pain frea FrEe B
Additional opicid araigesia 4033 T
OCutcome spectfic only for cortain intarsentiors 2018 420
Pharmaotinetics 1@ S(EH)

T ————— by e PodBAKPACT o tha corm uteome s for acuto pediatnc |:um
FTha participarts had option to skip questors: thia question was answrod by 12 authors of SHe
SH: Fyslamatic ieview.

participation in the study were sent from Apnl to July 2017, Each participant recerved initial invitation and four
subsequent reminders.

Ethics

The smdy was approved by the Ethics Commirtee of the University of Split School of Medicine. Before accessing
the survey, the participants were provided information about the study and asked to click on a dedicated butron
on the SurveyMonkey page indicaring thar they are giving their informed consent and are willing to proceed with
the survey.

Statistics
Dhescriprive staristics was performed wsang che Microsoft Excel (Microsoft Inc., WA, USA),

Results

SR authors

We sent 114 email invitations, OFf these, 20 email invitations bounced back zs not deliverzble. 15 authors (16%)
of SRs complered our survey:

Five SR authors {(33%) indicated thar they heard about the PedIMMPACT inidagve. When asked how many
core outcome domains for pediatric pain are recommended by the Ped[MMPACT initiative, three SR anthors
chose six domains, while one chose sight domains.

When asked which of the histed core outcome domains for pediacnc pain are recommended by the PFed IMMPACT
initiative, all SR anthors marked the outcome 'pain intensity” as & recommended owicome. The other five domains
were chosen by 25--83% of the SR authors {Table 1), From the list of stx outcome domains that do not belong
to the COS for acute pediatric pain, the majority chose ‘sleep’, while only one author chose ‘pharmacokinetics’
(Table 1.

From the list of the offered outcome domains, the SR authors rared as the most appropriate ourcomes ‘pain
intensity’, ‘symproms and adverse events and Sleep’. They marked ‘economic GBovors and ‘pharmacokinetics” as the
least appropriate outcomes for inclasion in 2 COS for assessing intervention for pediatric pain (Table 2).

Seven (7000} SR authors answered that they did not use the Ped IMMPACT COS while prepanng their SE; 3%
answered that they used the COS parrially. No one indicated thar they used full recommended outcome see.

Seven SR authors provided problem/ reason that may have prevented them to use the PedIMMPACT COS. They
stted lack of informarion abour the PedIMMPACT initiative, complained thar the ©O5 has too many domains
and thar they lack resources noeded to use the COS. Some of the SR authors seated thar they published their SHs
before the €05 was created or thar ROCTs thar thiey analyzed did not include those ouecomes,
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When asked whether they can indicate some problems)/ reasons that somebody else might expenence; which may
prevent consistent use of all ©O8 domains that are recommended by the PedIMMPACT, the SR authors listed the
same redsons as in the previous question.

Finally, the 3R authors were acked to select one or more outcome domains from the list of offered domains thar
they personally feel thar should be pare of the COS for assessing the efficacy and safety of interventions in pediatric
pain {in children aged 3 years and older). None of the ouwtoome domains thar are in the PedIMMPACT COS for
acute pediatnic pain were chosen by all the SR anthors,

Most of the SE authors (77%) indicated thar outcomes symptoms and adverse events” and 'sleep” should be
part of the COS. These were followed by 'pain imtensity’, “additional analgesia’ and ‘physical recovery’ that were
chosen by 67% of the SR authars. "Emotional response” and ‘additional opinid analgesia’ were another rwo outcome
domains that were selected by mare than 50% of the SR authors (Table 3).

RCT authors
Among 3 email mvitations that were sent, 32 bounced back as undelivered. Twenty-seven (10%) authors of
RO Ts completed our survey.

Mine {35%) RCT authors answered that they have heard about the PedIMMPACT COS for acute pediatric
pain.

Smx (60%) RCT auwthors indicated thar PedlMMPACT COS has six domains, two sespondents chose four
domains while one respondent answered thar it has aight domains.

When offered outcome domains to choose those that belong to the PedIMMPACT COS for scute pediatnic
pain, 17 (94%) RCT authors chose the outcome ‘pain intensity’. The sscond most commonly chosen outcome
(78%) was ‘symptoms and adverse events” ( Table 1), As the most appropriate for the COS for pediatric pain, RCT
authors rated ‘pain intensity’, ‘symptoms and adverse events” and “additional analgesia’. *Economic factors’ was rated
as the least appropnate (Table 4]

Mine (47%) RCT authors answered that they did not use the PedIMMPACT COS while prepanng their trial,
while 42% answered that they used the set partially. Two respondents used the full recommended outcome set to
prepare their trial.
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Table 3. Authors’ opinion about outcome domains that should be part of the core outcome set for assessing the efficacy

and safety of Interventions in pediatric pain (In children aged 3 years and older).

Dutcomes Rasponsss af S suthars, n (%) of 8 Hasporses of trial suthors, n (%) of 18
Paln intenamy! BI57] 15{83)
Global judgment of satifaction with traatment! 3EH 633
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Phuypsical rocoveny! ] 14N
Emd rasponsa’ 5ET) 10{EE)
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Sleap T T8 10 {56y
Additicnal ansigasia BIET) 15 (B3
Rala funttioning 1 4220
Pain-frea 208 12 6T
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SR Syslematic reviow

Table 4. Trial authors’ opinion about appropriateness of the listed outcome domains for acute pediatric pain.
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As problems that they have expenenced and that may have prevented consistent use of all COS domains, the
RCT authors indicated a lack of informarion abowt (205, One person indicated that more presentarions on this
topic shonld be conducted among saenofic population. Two RCT authors consder thar domains are complicated
and difficult to implement in practice. One author wrote that their RCT was published before the COS was
published.

As 2 major problem thar might prevent use of all COS5, the RCT authors indicated lack of human resources and
nme. They also stated thar the €08 1s oo complicated and difficult to implement in practice.

"Pain intensity” and ‘additional analpesia’ were chosen by 83% of the RCT authors when they were asked o select
one or more outcome domains from the list of offered domains that they personally feel thae should be par of the
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COS for assessing the efficacy and safety of interventions in pediarric pain (in children aged 3 years and older).
‘Addirional opioid analgesia’, ‘pain-free’, ‘srmpeoms and adverse events” and ‘wleep” were other outcome domains
that were chosen by more than half partcipatieg RCT authors { Tahle 3).

Discussion

Omly a chird of surveyed authors of SEs and RCTs abour postoperative pain in children had heard abour the
PedIMMPACT COS for acute pediatric pain. Most of them showed lack of kmowledge about s domains of thar
CO5, and the majority did not use the CO8 while preparing their studies: Problems indicared as preventing them
from using the COS were lack of awareness, difficulties with implementation and lack of resources. When asked
to indicate which ontoome domains should be pare of the COS for acute pediatnc pain, they chose domains thae
only partly ovedap with outcome domains of the PedIMMPACT for acute pain.

A lmization of our study 15 low respense mie. Even after five cmail messapes, only 16% of SR authors and 10%
of RCT authors parocipated in the survey. A minonty of ematls bounced badk as undelivered, so lack of willingness
of authors to participare in such survey may also be an indication about insufficient awareness abour the COS:

To our best knowledpe, this ts the first study thar analveed the knowledge, utilization and opinion of SR and
RCT authors about the Ped[IMMPACT COS for acure pediatric pain. It has been reported that adherence to the
IMMPACT COS for pain in adults is also insufhicient 71, In 2015, Mulla eral published analysis of 156 trials about
opioids for chronic noncancer pain. They found that reporting of the IMMPACT recommended COS was very
variable, ranging from %9% for ‘pain’ to 7% for ' interpersonal functioning’. They also conducted regression analysis
o study facoors char could be assoosced with wsing recommended IMMPACT outcome domains. Identified facoors
weere associated with reporting of certain individual outcome domains, not the COS 7).

The PedIMMPACT was published in 2008, and ir is the only published rcommended COS for scute pediarric
pain jai. Ten years larer, we found out that SR and RCT authors have not been wsing this COS smee it was pub-
lished (6. We bypothesized that there could be two explanations; either the authors do not find the PedIMMPACT
CO5 appropriate, or they are not aware of it. Therefore, we decided o test these hypotheses, and we found that
both explanarions are part of the story. One of the study partcipants indicated thar the PedIMMPACT COS
was complicared and difficule o implement. The participant did not elaborate this further. It is possible thar the
participant is referring to the fact that the PedIMMPACT COS recommended some ouecome domains which did
not have validated measures 4.

The consensus required was not reported in the manuscript that described the PedIMMPACT COS. We apree
that any consensus involves the posability that not all of the authors agree, and thar also not all the anthors will
agree with the suggested COS. For this reason we studied whether they find i appropriace.

Developing a COS 15 a2 complex process that mvolves multiple steps (8. However, developing a COS 15 only
the first step. It has been recommended thar the COS should be reviewed peniodically, as a very important part of
validarion of 2 COS5. Such penodic evaluations can ensure thar the outcome domains in 2 €05 are soll relevant, w
review the possbility of adding new outcomes, to znalyee whether implementarion of the COS was successful and
to make sure that new stakeholders are engaped when appropriate jg). Crur study can be considered as part of this
penedic evaluation of the PedIMMPACT COS for acute pediatnc pamn. Based on our findings, implementation
of that COS was not successful, and this situation calls for different actions and interventions.

MNew studies in this field could focus on other stakeholders as well, nor only published author, to see whether
there is a need for revision of the COS. We plan oo submit these results o the developers of the Ped IMMPACT
CO5 so that they can be used for sudit and potential update of the CO%, as recommended by the experts in the
ficld of COS development and the COMET handbook ),

In 2003, Kirkham et al published analysis of outcome measires used in trials ghout rheumatond arthritis (RA)
over the period of 50 years, and within the study they contacted authars of trials publiched after publication of the
RA COS in 1994, Their study had different aims than ours. They asked trialises whether they were aware of COS
during designing of their study and chooring cutcome domains, and whether they would consider using the RA
CO35 in their furure trials. They also included a small sample of authors. Among the 38 authors that responded,
13 did not use the full RA COS, and the majarity of them indicated that they were not aware of it at the nme they
designed their study 10). In this study we did not intend to ask the same questions; instead, we mainly wanted to
know whether authors of 5Rs and rials in a particular fieldd were aware of the rdevant COS and did they find it
appropnate; only one question was about whether they used the COS for their study.
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Mulnple surveyed suthars indicated that they are not aware of the PedIMMPACT COS. This lack of kknowledge
could be addressed at several levels, but only before the study begine. Once the authors submit their manuscript
o a journal is already oo fate because the study was completed and the authors cannot analyee mew outcomes
now from the beginning. First, education about the impomance of 05 can be added to research methodology
courses, particulady in graduate schools. Second, members of ethics committees, or internal review boards should
be aware of the CO5 and reject protocols for trials thar do nor use ©O5 if they exist in a given research area.
Third, rescarch funders, both from industry and academia, should not fund trials or SR that do not wse relevant
COS5. As 2 commendable example, the UK's National Insatute for Health Research has the following guidance in
their guidance notes for applicants of full proposals: “Where ersabdished Core Owtoomes exisr they thould be included
arnowgst the st of entcantes anles there 5 good resson io de oiberaise” j11).

Fourth, public registries of clinical trials such as Clinicaltrialspov and PROSPERD for SRs should introduce
relevant sections that ask whether the protocol uses relevane COS. Already in 2005, Clarke and Williamson
proposed that trisl regisries Showld emcoundge recsarchiers to nate their use af the care onteeme set and to pecify each of
the @urcones from tie cove ser, a well as any aedivional owicontes, thar they will wreasre™ 121

Resources available via COMET ininative website should be used as a part of the solution s, The COMET
is an initiative that brings together individuals that are interested in developing and applying agreed CO3s, The
initiative’s website enables search of the COMET™s database where studies shout COS that are planned, ongoing
or completed are collated 131, Registries can provide links w the COMET website (13, where authors can check
whether there are COS for any given research field, if they are nor aware of it already. It 15 encouraging thar the
ISRCTN registry has already done this: on their website with instructions about primary outcoms measunes authors
are instructed that they should refer to the COMET shout the core outcome measures thar should be used j14).

Furthermore, as one surveyed author suggested, interventions for rasing awareness about the relevant COS
in the academic community are necessary. Thas 15 the part of action defined s engaging new stakeholders when
appropriate after development of CO3 jg). All refevant stakeholders should be identified and induded in discussion
and action that will 2im to improve swareness about and acceprance of the redevant COS. Industry s particulardy
important stakeholder in this respect becanse many trials are funded by producers of drups and medical devices.

Although the number of authors participating in the study was low, this number 15 comparable with the overall
number of authors that participated in the study of Kirdtham er al, which had 38 authors that responded w their
email message about their usage of BA COS o).

Furthermore, duc to low number of 5Rs identified, we invited more than one author per SR to participate in
the survey. It is likely thar responses of authors that participared in the same 5K were not the same, and therefore
they would represent their personal opinion, and not representing the SR as the unit of analyss.

Diespite the low response rate, our study still brings important message to the rescarch community and developers
of the PedIMMPACT COS. Since the authors do not use the COS, the studics are not comparable, Trials wall
use heteropencous outcome domains, and 5Rs will have trouble synthesizing evidence if there are many ourcome
domains measured. Using standardized COS i5 in the interest of patents and entire research community to ensure
that cvidence can be justly compared and synthenzed in SHs.

In conclusion, interventions are needed that will increase authors” awareness about the relevant COS. Addinonally,
further discussion sbout the most relevant outcome domains for pediatric pain may be warranted, considering that
the majonty of surveyed anthors pave prefercnce o outcome domans thar do not completely overap with
PedIMMPACT COS. Insufficient use of the CO8 15 hindening comparative offectiveness rescarch because 1t 15
difficult to assess relative performance among competing interventions.
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Summary points

M

This study anslyzed awarensss about the core cutcome set (CO5) for pediatric pain recommended by the
PediMMPACT initiative among researchers in this field.

We surveyed authors of systematic reviews {SRs) and randomized controlled triaks (RCTs) about interventions for
postoperative pain in children.

The survey was administered via SurveyMonkey, 2 web-based survey software.

15 authors of SRs and 27 authors of RCTs completed our survey,

Only a third of the surveyed authors heard about the PediMMPACT COS.

Muost of the authors showed lack of knowledge about six domains of that 005, and the majority did not use the
C05 while preparing their studies.

When asked to recommend which cutcome domains should be part of the C05 for acute padiatric pain, the
suggested cutcome domains were partly different from the PediMMPACT COS.

Using standardized core outcome set is in the interest of patients and entire research community to ensure that
evidence can be justly compared and synthesized in SRs.

The PediMMPACT COS should be revisited to make sure that it still contains the most relevant outcome domains
for padiatric pain.

Ethical conduct of research
The guthors state that they hawve obiained sppropriate institutional review board approval or heve followeed the principles outimed

int

he Declaration of Helsinki for all human or animat experimentsf investigations. In addition, for investigetions involving human

subjects, informed consent has been obtained from the participants invobved.

Refarences
Papers of special note have been highlighted as: » of inie=rest; «» af considerable infeest

Fland IM; Andecson JE The mxperience of pin in dilldren. T P A S Book for My and Osber Hestloh Profesionat. Jace A
{Eel). Lirele Brawn, MA. US4, 453478 (1977).

2 Cummings EA, Reid G, Finley GA. McGrath PJ, Riichie JA. Prevalence and source of pain in pediatnic inpatients. Prie 68(1). 2531
(1996},

3, Terguin CW, Hoebrosk-Kampschreur AA, Hondeld JA &ral Pain in chilidren and adolecents: a common experience. Prie B7(1), 51-5E
20001

A McGrath ), Waloo GA, Tark DC er al Core catcome darnains and messures for pediamric acute and chranic/recument pain dinicl
irtale: Ped IMMPACT recommendasions. | Fare %(9), 771-783 (2008).

- ﬂzui.u.ll &lcrq)lim of the PedIMMPACT core outcome et

5. Beric K, Dosenovic 5, [dicic Kadic A, Boric M, Jeric M. Pulizk L. Eficacy and safety outmomes in spematic reviews of interventons for
posimperative pain m children: comparison sgains the remmmended core ontoome s=. frior Med. dod: 10,1093 pmy/ pm 255 (201 7)
lE:qu ahead DFP'.{'“ i

s Anabysis of systematic reviews about interventions for postoperaiive pedistric pain.

£ Boric K, Dassnovic 5, Jdioe Kadic A sral Intervensions for poszoperative pain in children: an overview of spstematic reviews. Pasdbar
Anmgerfe 27T, B93-904 (2017},

7. Muolla 5M. Magbeal A Sivananthan L o af Reporing of [MMPACT-recommenidsd mre surome domains among trials smecing
opicids for chronic non-cncer pain. foir 15607, 1615-1619 {2015),

E.  Williamson PR, Altman DG, ma:b:rJM eral Dﬂ:hping_n:mnu:mm for clniml inzls Esues to consider. Triek 13, 132 (2012).

- ].:lpurl.lnl. neates about Jerelupilg CINre GuiCDme seis,

o Willlamson PR, Alrman DG, Bagley H er al The COMET handbook: version 1.0 Triad 18(Suppl 3), 280 (2017},

10 Kirkham ]], Boes M, Tugwell P, Clarke M, Willizmson PR, Dwtcome measizres in theamaioid archritis randamissd trials over the last
S0 years. Trich 14, 324 (2013,

11. - Mational Inszivate for Health Research, Public healeh research progpramme full propesal puidance.
www.nihir ac nl/funding-and-suppare! documenmfoorren:- funding opporbmdties’ phoTHR -full- guidance. notes pdf

12 Clarke M, Willizmeon I Core owtcome ses and trial repistries. Jriak 16, 216 (20051

13, The COMET ({Core cutcnene messicres in effectivenscs wrials) initiadve. www.comet- intiatme org/

14, [BRCTM repistry. Primary outcomes measizres. waw.isecin.onmd papef defmitone primaryCrrcomeM esmare

470 1. Comp. Eff. Res. (2018 75 future soence grup E

72



14. DODATCI
14.1. Strategija pretraZivanja za elektroni¢ku pismohranu MEDLINE

exp child/ (1633037)

exp Infant/ (989361)

exp adolescent/ (1690068)

exp Pediatrics/ (48086)

(child* or adolescen* or kid or kids or youth* or youngster* or minor or minors or teen*
or juvenile* or student® or pupil or pupils or boy or boys or girl or girls or under 18* or
underage 18* or under eighteen* or under age* or pediatric* or paediatric*).ti,ab,kw.
(1809226)

6 1lor2or3or4or5 (3654104)

7 exp Surgical Procedures, Operative/ (2597866)

8 exp Analgesia/ (37911)

9 analge$.ti,abkw. (100089)

10  8or9 (118227)

11 7and 10 (30199)

12 Pain, Postoperative.sh. (29597)

13 ((postoperative adj4 pain$) or (post-operative adj4 pain$) or post-operative-pain$ or
(post$ adj4 pain$) or (postoperative adj4 analgesi$) or (post-operative adj4 analgesi$) or post-
operative analgesi$).ti,ab,kw. (39803)

14 ((post-surgical adj4 pain$) or (post surgical adj4 pain$) or (post-surgery adj4
pain$)).ti,ab,kw. (418)

15  ((pain$ adj4 after surg$) or (pain$ adj4 after operat$) or (pain$ adj4 follow$ operat$) or
(pain$ adj4 follow$ surg$)).ti,ab,kw. (3143)

16  (pain-relief after surg$ or pain following surg$ or pain control after).ti,ab,kw. (683)
17 (("post surg$" or post-surg$) and (pain$ or discomfort)).ti,ab,kw. (1471)

18 (analgesi$ adj4 surg$).ti,ab,kw. (3704)

19 (analgesi$ adj4 operat$).ti,ab,kw. (1843)

20 12orl13orl14orl15or16or17 or 18 or 19 (56811)

21 11 0r20(72780)

22 (review or review,tutorial or review, academic).pt. (2048774)

23 (medline or medlars or embase or pubmed or cochrane).tw,sh. (114184)

24 (scisearch or psychinfo or psycinfo).tw,sh. (10744)

25  (psychlit or psyclit).tw,sh. (880)

26 cinahl.tw,sh. (12942)

27  ((hand adj2 search$) or (manual$ adj2 search$)).tw,sh. (8559)

28  (electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh. (18413)

29  (pooling or pooled or mantel haenszel).tw,sh. (63719)

30 (peto or dersimonian or der simonian or fixed effect).tw,sh. (4193)

31 (retraction of publication or retracted publication).pt. (8416)

32 23 o0r24 or25o0r26or27 or28 or 29 or 30 or 31 (187350)

33 22 and 32 (87721)

34  meta-analysis.pt. (60105)

35 meta-analysis.sh. (60105)

36 (meta-analys$ or meta analys$ or metaanalys$).tw,sh. (105772)

37  (systematic$ adj5 review$).tw,sh. (81907)

38 (systematic$ adj5 overview$).tw,sh. (1131)

(S I TS R N
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39
40
41
42
43
44
45
46
47

(quantitativ$ adj5 review$).tw,sh. (5139)

(quantitativ$ adj5 overview$).tw,sh. (206)

(quantitativ$ adj5 synthesis$).tw,sh. (1572)

(methodologic$ adj5 review$).tw,sh. (3843)

(methodologic$ adj5 overview$).tw,sh. (270)

(integrative research review$ or research integration).tw. (100)

34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 (164349)
33 or 45 (203299)

6 and 21 and 46
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14.2. Anketni obrazac koriSten u ¢etvrtom dijelu istraZivanja

1. Have you ever heard about the core set of outcomes for acute pediatric pain recommended
by the PedIMMPACT initiative?

Yes
No

2. How many core outcome domains for acute pediatric pain are recommended by the
PedIMMPACT initiative?

4
6
8
10

3. What do you think, which of these core outcome domains for pediatric pain are
recommended by the PedIMMPACT initiative (check all answers that apply):

Pain intensity

Pain-free

Additional analgesia

Global judgment of satisfaction with treatment
Symptoms and adverse events

Physical recovery

Emotional response

Role functioning

Sleep

Economic factors

Pharmacokinetics

Outcome specific only for certain interventions
Additional opioid analgesia

The duration of postoperative analgesia

4. Please rate on the scale from 1 to 5 (1 = totally inappropriate, 5 = totally appropriate)
your perception of appropriateness of each of the following outcomes for inclusion in a core
outcome set for assessing interventions for pediatric pain (in children aged 3 years and

older):

Pain intensity
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Global judgment of satisfaction with treatment
Symptoms and adverse events

Physical recovery

Emotional response

Economic factors

Sleep

Additional analgesia

Role functioning

Pain-free

Additional opioid analgesia

Outcome specific only for certain interventions
Pharmacokinetics

5. While you were preparing your randomized controlled trial about intervention(s) for
pediatric pain, did you use the core outcome set recommended by the PedIMMPACT
initiative?

Yes

Partially

No

While searching the literature, we found a large number of systematic reviews that evaluated
interventions for pain relief in pediatric patients but none of those systematic reviews that
were published after the year 2008 (after publication of the core outcome set recommended
by the PedIMMPACT initiatives) have used all the outcomes recommended by the
PedIMMPACT initiative.

6. Can you indicate some problems/reasons that you have personally experienced and which
may have prevented consisted use of all the core outcome set domains that are recommended
by the PedIMMPACT?

7. Can you indicate some problems/reasons that somebody else might experience, which may
prevent consisted use of all the core outcome set domains that are recommended by the
PedIMMPACT?

8. Please select from the available list of outcomes one or more of those that you personally
feel that should be part of the core outcome set for assessing the efficacy and safety of
interventions in acute pediatric pain (in children aged 3 years and older):

Pain intensity

Global judgment of satisfaction with treatment
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Symptoms and adverse events
Physical recovery

Emotional response
Economic factors

Sleep

Additional analgesia

Role functioning

Pain-free

Additional opioid analgesia
Outcome specific only for certain interventions
Pharmacokinetics

9. If you have any comments about this survey or questions about core outcome set that was
recommended by PedIMMPACT initiatives, please indicate so:

10. If you would like to get results of this survey after the study is completed, please leave
your email address. We would like to emphasize that leaving your email is not necessary for
participation in the study and that the survey is designed as anonymous.
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