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“OFF-LABEL” MEDICINE USE IN BURNED CHILDREN:
THREE-YEAR RETROSPECTIVE STUDY

PRESCRIPTIONS HORS AMM CHEZ LES ENFANTS BRULES : ETUDE
RETROSPECTIVE SUR 3 ANS
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SUMMARY. Bum patients, especially children, expenience many problems durng their hospitalization,
Becuuse of their unigugphysiologic and altered pharmacokinetic profile, children receive more off-label
prescrbang than adols, The ainof this stedy was toanalyze the incidence of off-labe| prescnbing in burned
children. This was a reirospective observational study conducied in the Dr. Soctomo General Hospital frivm
Dezcember 2009 o March 2020, Dt wiere coll ecied from the medical records of Durmed children hosgpitalized
cver a 3-year period, from Janmrey 2017 10 December 2019, Burn paticats under 18 years old who receivid
w least one prescribing medication were earolled i thes study, Twenty-six burned children met the inclusion
criceria. A iotal of 218 medicanons were preseribed during this stedy and 35% of them were classified os
off-label. The term off-labed for apge mnge was the highest among the off-label prescrbing medicines, as
much a5 33%, with 305 classified for an unapproved indication, 153% for an snapproved desage, and 25
for an unapproved dosage form. The prevalence of off-label preseribing was higher in children from 2 to 12
vears okd than in adolescents, Analgesics were the therapeutic classes mest often prescribed as off- label in
burned children. Most burned children are administersd off-label medbcation with uncenain e vidence. Funler
research is needed in this population to focus on several medications with high risk potential,

Eevwaords: children, bums, off-label

RESUME. Lex briifés, particedidrement lex enfants, oo wune hospisalization dewillée o incidents . En rofum
i fevirs profils ploesiologique et pharmraeocingtigue spdcifigue, les enfanis onl ples soaacenr des prescriplicns
s AMM quse les akeltes, gue cefte dude a powre e o analvser, I saglt o ane étde rétrospe chive oliser-
virrignmelle réalivée i I 'hdpital péndral Dr Seetomo enrre décembre 2007 er mars 2020 ea revovant ley dog-
sters des 20 enfonty (<008 ans ) hospitalivds powe briifaee, Dy cent guinze preseriptions onl 66 reromeées,
derts 35% hors AMM. Cest la nar prrise en compre de Udge qui &air la canse la plus fréguente de sorile de
CAMM (535 ), swivie de 30% o wiflisation hors indivation, 1 5% de posologie inappropride ef 2% o utilisi-
dechr sici un:.l'r.rpkfr e o Il.;|:.|.|r:'ru'|:,r|:.|:. L eosilisenticen Hows ANM St |l'.l|r|:|'.'|'.||r.l'l.:|:|rJrI"I'IJ|'."' eifre 2 el 2 o, Les aralgé-
siggeres Shait b clasve la plies frdguemamens wiilisde hors AMM. L arilisarion hors AMM n'est pas fordde sur
des prevves solides ef deodt Fre plas largement cxplorde, on portioulier concerngnt lexs meddicaments les pluy
predentiellement dangereiy.
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Introduction

Bum injury is a condition characterized by tissoc
domnge or boss due o fire, beat) chemicals, ekctneal
contact o tadiation . Born % a magor heahh problem
all over the world because of high morbidity and
errtality, comples wound healing and long-term de-
bilstating effects. More than a ball of burmns nchil-
dren occur pecidentilly. Several studies Ieive stited
that bum mjuries in children are the third most
deadly injury.” Burns are reloted to the risk of deoth
in childres. Those who servive will suffer fieoan dig
shilitics and peychological trauma as a result of pain
el prolonged irestment in hospital !

Bum paticnts during treatment in the bospital re-
ceive miultiple medications such as antibistics, anal-
gesics, fluid resuscitation, inhibitor of gastoc oeid
secretion, ond many more, The multple medications
lead more likely o ofi-label use. Unforfunately.
more than halt of the medicines used in burned chil-
deen dovnot ver have established data relaoied wodheir
efficacy and safety. More than 75% of medicines ap-
proved by the Food and Medicine Adminisiramon
(FDA) lack dosing, safety and efficiency informa-
ton Tor use in chaldren. As a consequence, physi-
cians ofien prescribe off-lubel medicines, gukded by
clinicel judgment a5 well us by severs cose reports
with low guality evidence. Infornsation about dos-
ing. effectivencss and safety of medicines in adults
cannod be easily eatrapolated o children. It is known
that physinlogical changes in the pediatric age affect
the pharmacokinetic and pharmacodymamic proper
ties of several medicines and the dose needs o be
wd justed based on their age,

OfT-Eabel” = the sdmunsstration ofF an suthorized
marketing medicine that is wsed for o condition, nf &
dose. age, indication and roote of sdmmistcaton thar
15 not listed in the FDA marketing suthorizstion or in
its product charscenistics? Clildren are st risk of fe-
ceiving off-label medicines becmise of the limitation
of elinical trials, metimplete pharmacokinets and
phsrmcody namic dacs wnd side effects of 8 modicine,
The limatations of clinicol risls related to the effec-
prveness anml safery of a madicaie for children ae doe
to ethical issucs.” Therefore the adménistration of
meedicines o children s often hased on data Tor aduls,

[ ]

i Indodesia, no stedy has evaluated the @edi-
cines tn be used inchildren with burn injury. To the
best of our knowledgethis is the frst study in In-
domesia that evaluates the off-label e of medicines
in burned children, Based on this backgroond, the
aum af this snedy was 1o analvee the use of off-lshe)
prescribing in bumed children.

Matertals amd methods

This was an ahservational retrospective study of
burmed childen who were adimitted 1o the buim cen
ter of De. Soctomo Hospital. Data of burned children
were fiken From medical records over @ J-vear pe-
riod, from Janwary 2007 to December 200%, This
study ook place from January © March, 2030, Dara
including sex, age, ceuse of bums, TBSA. depth of
s, e e, dosige il reate ol adinmm-
istration were recorded Tor further analysas. To ans-
Iyre “off-lahel uee™, the Hritish Mational Formulary
{BMF} for Children edition 3182009 " Medicine
Intormation Handbook (DIH). and patient infonma-
tion leaflers were wsed in this study. The inclusion
criteria were children and sdodescents with bum in-
Jury aged less than 18 years old, who recerved at
lease gme off-label prescribing medication during
hospitalization, Descriptive statistics were used for
the demography of burmed children as well as the
frequency of off-lsbel prescrbing. In order to ana-
[y e the correlation between otal body surface area
{TB5A) and kength of stay (Lo3) as well as LoS and
frequency of off-lalel prescriking, the Pearson cor-
relation was used. P value less than 005 was con-
siclered statistically significant,

Results

Chet of & total 26 cases of bumed children aver
the 3-year period, only 24 patients were found
have received off-label prescibing madicarions, The
most commen depth of burn was second-degros
burn {(1LAB) more than 205 TBSA, in 50% of total
patients, The diswibation of patients by demogeaphic
characteristics 15 shown in Tabde £, Sixteen burned
patents {67 % b were male, with an age range of | 1o




Tabde 1 - Domugraphe: clarmdcrmbics of the 29 bursed chiblzom who
received off-lntel presenbang medicatioes

o Yarinhles {n=24}
Sex, o (%)
Femalsa B{33)
Male 16 {67)
Age (vears)
Range 117
Mean+8D h3=49
Tatal body surfece area [TESAJ (%)
Range 2-85
Mean < 5D 27,3=233
Length of sty (LoS) (davs)
Range 1.76
Mean + 50 2322193
Conse of burns, n (%)
Fire 12 {500)
Scald 11 45)
EIHY 1(5)

17 vears ald. The karges group in this study con-
sisted of children aged 2 to 12 years obd, sccounting
o 38% of the bumed child patients, lellowesd by in-
fanis {219}, and adolescents (215 as shown in
Takle I1.
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Aa many as 215 medications were preseribed [or
24 burmed children during this study, with an average
of B4 prescriptions per patient, £ these 215 medi-
cines, 33% of them were written off-1label. Esghizen
patients { 75%:) of the 24 bumed children received at
Reast ane off-1sbel prescribing medication. Twenty-
four patients received a mean 287 + 189 oft-label
prescribing medicines, rangmg Trom 1 w06, Overall,
analgesics were the highest off-label medicines
(0% ), followsd by medicine classes on immune
Function (27% b, antihiotics { 109, and medicines
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that inhibit gastnic acid {105 ). To analyze the cor-
relation between TBSA and LoS, ns well as LoS and
ofi-label prescribing medicines, o Pearson comela-
Tion wiks used, There was a signifleant positive cor-
relation between TBSA and length oF stay (LoS).
This means the higher the TBSA, the longer the hos-
prital seay, ax shown i Teble NI Another finding was
that there was a significant correlation between
length of stay and off-labe ] prescribing medications
{pr value=0) (0, r=00527). This indicaies that the
longer the days of hespitalization, the higher the
number of off-labzl prescribing medicines.

Talide TN - Cinrckison Belween TES A el LoS (n=I4)
Mo Clnmifcaces of 7% TBSA  LeSindays # 1
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¥, M ormam 4100108 A3i=317 i

Based i the class: fleaion of off-label | e term
off-label for sn unepproved age mnge was highesi
among the off-label presenbing medicines, with
more thas 50%, followed by an unapproved indi-
wation, an umapproved dosage and an wnapproved
dosage form, as shown in Fig. {.

Classification of off-label in
burmed children

W, oy,

.

«Dosage = Dosage Foams

B

= Indicatiim

“Age

Fig, | - Classifoation of ailf-labed m e chilinen

The most eomiman off=1abel prescribing med-
icines im this study were metamizole 23 (32%),
fallowed by probiotics preparations 11 (15%),
amd zine sulfaee 9 (12%). Metwmizole was the
mast written off-label medicine for an wnap-
proved age range in burned children, as shown in
Table TV,
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Tabde IY - OOl Tor unapprved aze range m burned childen
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Meropenem was the most common medicing
(4 44% ), followed by amikacin (22.22% ) in off-
labe] fior an unapproved dose, as shown in Tabde V.
This means that the antibione class was the highest
amoag the off-labels for an wnapproved dose in
burned children.

Tabde ¥ - (ff-fahel for mapproned dose m hurmed cidldren

W Medidam Caersrd ane TR Tateet (8 ]
b i ahikdnes
in sty
i Sipimaen bk | gy vy & g i n
1 Marepnom CWME | reonidel | oan F e i e
(B Sg p |Oe E
Furs K hanns
Chili: | monil-i | yom {HW
= 8 kg W8 g very B
[FEE N
L Ainpkili. CRiM: 7% miplig dasty & Depnfin Ioumn
dbaran lun (. por dess 500 my
prars e
4 heommeiages Ul B I0RE: Ity e §odLi
T ey -6 e ma
1 Coglettmi Child 0 0limimolhg & dipsd  Dwinidosd oL
B RSl N Caphdions
Toial L FEE

Probiotic preparataons were most commonly used
in off-label for an unapproved indication, followed
by zine sulfate, as shown in Tadfe VT,
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In children. the oral liquid preparation is the most
suitable to be administered due w0 being easy 1o
swallow, and with a better taste then solid dosage
forms such as tablets or capsules, In the clissifica-
tion of off-label for an usapproved dosage form,
only ptassivm chloride wes mcleded, a5 shown in
Tahie VI

‘Entse VI - O ke lor urappenved dosage borm in bamed cfuldeen
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Pediatric is an age group that needs special con-
sideration in medicineg administration. A child i not
i "mind sl therefore the dosage should be given
carclully based on body waght or body surface arca.
Small errors m the dosage ond durstion of treatment
can lead 1o harmiful éffects, Interestingly, we found
a significant positive correlation between the per-
ventage of TESA and Lo, Our study was similar io
a stady by Komero et al., that reporied there was a
strong and sizmificant positive correlation berween
S TBSA and Lo8 (r=00.76). It showed that Lo& in-
creased a3 bum sevenity worsened.” The greater the
percentage of TESA, the move freguent debridement
surgery will be performmed. A study by Bourgi et al,
reporied that m pediatric burn patients, LoS was sig-
nificantly increased with age, TBSA, sepsis, es-
charotomy and couse of bum, The number of
surzeres  burm excisions, as well a5 skin grafting ond
blood s lusion were signilicanily associated with
LS in bumed children ™ We abso found a significant
comelation between Lo and off-label prescrbing
medicines, It showed that the longer the days of his-
pitatization, the higher the incidence of off-label pre-
seribing medicines, In hospitalized patiens, many
medicines were administered based on the patient’s
codition, However, many of di@se medicines do ot
yet have elfectivensss daa for use in children, =o the
wse of off-lnbe] medicines incremsed,

Accondingly., the owverall off-label prescrbing med.
icines in our study was 35% in 24 bumed children




who met the melusion eriteria. Our findings were sim-
ik 1o the ooy by Hikiwaud et al,, which reported that
the percentage of ofi-label uvse was M0%." A higher
Tinding of off-kabel ise was reported by Tefera e al.,,
who showed that the prevalence of off-label wse was
FE85% 0 I might lock pedistric product labelling,
which s the most commod reason fo ose off-label
medicmes n pediatric pabents in most studies'?

The rate of off-label prescribing medicines inour
study was higher in males than females, This was
because, based on demographic data, there was &
higher percentage of males than females. Metami-
ale, or dipyrone, was the highest peroentage of off-
labe] preseribing medicines i our study. In several
countrics, such as the USA, Sweden, the UK., ond
ither countries in Ewrope, metamizole, or dipymone,
was hanned because harmtul for agranulocytosis.
However af is still svailable in Indonesii as a pre-
seription medicine both in oral and parenteral prepa-
Fations, The risk of agranulocylosis s higher with
ipcrcasing duration of administration, and disap-
pears after [0 deys from the last dose. In our study,
burned children were administered memmizoke as an
gnulgesic o control pain due to0 bums and after sur-
gery (debridement ), Tt is supposed that metamizole
has minimal side effects in the gastrointestinal tract
and does not affect renal function like the mher
NEAIDs. Metamirole is contraindicated in children
fess than 7 wvenrs old, ' Information aboot metami-
mle rﬂ.‘itiug e age. dose, dosage form, and roumes
of sdministration to be vsed m children both sy an
analgesic and antpyretic was unelear "

It is recommended (o manage bum pain inchil-
deen with acetaminephen with a dose of 10-15
ma'kg every b hours urless contriindicated. Besides
that, MEAIDS such as ibupolen 10 mg'ke every B
howrs over b months of age, or diclofenac 1-2mgkg
twice daily over 5 vears old should be added if pain
comtroel s ol suecessful ™ Inonder oo manage acure
pain in bums, a multidisciplinary approagch shouold
be takedn, Pain management, especilly in bums, not
oaly focuses on controlling the somatic component
that tragzers pan. bl also invalves comprehensive
wrcas playsically, emotionally and psychologically as
well &5 puthophysiclogically of pain.™ The second
analgesic thal was offen used as an offdabel pre-
seribing medicine noour study was ketorolac. ke-
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torolac has a potent anal gesic effect due to strong i6-
hibiation of cycloosygenase-1 (COX-1) o reduce
pain due to-burns and pain after sargery as well. Ke-
torolas must be used carefully in ¢hildren because
of harenful zide effects such as Gl bleeding. A sys-
temintic review reported that the vse of ketorolac in
children was not supported by sood evidence or very
low-guality evidence and its safety was not estab-
lished "™ A pharmaco-vigilance study reported the
adverse events of ketorolac in children under 16
years old; the most prevalent adverse event was gas-
trovintestinal disorders (253% ). followed by allergic
and amaphyltic reaction (14.6% ) The dunstion of
parenteral ketorolac wias limeted to two days and oral
administration of ketorodac showld be continoed up
o seven days, The recommended dose of intra-
venous ketorodac in children wis 0 Smgfkg as an ini-
fial dose, followsd by 10make every & hours & the
subsequent dose with a maximum daily dose of W
mg"™ I verms of wsing ketorolac in children as an
analgesic, the physician st comsider the duration
and the dose to.aveid undesimble effects,

In our stdy, sucralfate and omeprazobke were used
o prevent Gl uleers due 40 bums. A study by Chai et
al, reported thiat in burn patients, total body surface
anza maore than X5 and presence of epigastric pain
were significantdy sesocmbed with G uleers,™ Patents
with severe burns with TBSA more than 20% were
suscepible to burn shock, keading o hypoperfusion o
GIT. which causes mucosal disruption and strophy,™
It has been orpued thst the vse of proton pomp in-
hilators, especially for a long perad, was ssocialed
with the risk of respiratory tract infection as well as
peniraonis, Gasiic acwl serves a5 a prodective baffier
i pathogenic bacteria that are ingested by mouth. Pro-
Tomh o inhibitors incresse e pH ol gosiric scid ol
therefore increase the colonizatson of gasiric boecberss,
The puthogens move from the GET imo the lungs and
case preamonia.” Severdl stadies reporied commu-
nity-acqured preumonia (CAPY or respiratory infee-
tion as adverse effects of PPLin childsen, -

Meropenem was the antibiotic most prescribed as
an off-label medcine i our siudy, Meropenem was
uscd 1o treal systEmic infection rekuted o burns,
Memopenem his one of the troadest spectrn of nn-
tiktic activity because of its stahility against the
miost extended spectrum beta- lactomase. Further-
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more, its stabality  increases  the potency  of
Meropenen aganst many anibotic-resistant bacte -
ria commondy responsible for life-threatening 5ys-
termk  Infections among  young  childeen, ™
Merpencm is currently approved by the Food and
Dirug Administration {FDA) tobe used in children over
3 muiths of age o treat infections stich & bacterial
menmgifis and.or gimplicated intra-shdominal nfec-
tiois; however, the use of meropenem in infants under
three months & considered as off-label due 1o made-
fianfe dits oF desing eegurentation, efficaey and safery,
There is a substantial off-label use of meropenem o in-
famts unider three momths of age.™ Meropenem is well
terlerated o chikien. A study by Linden et al. reposed
that m children who received merspenem ma dose 10-
&1 mg'kge three times duly, the incidence of seimmes
wis (0 379 Iower than imipenemy/cilustatin st 043%.*
This 15 becouse meropenem his less affimty (o eeep-
tors of pamma-arminobutyric scid than imipenem. We
ks hal garmms-anminobunyric acid is resporsible for
adverse neurotonicity cffects, ™

Another category of off-label prescribing medi-
cines inour sy wes offelabel for an umapproved
idication: the probintic preparation and zinc sulfate
were the highest percentage in this classification,
Probiotees are microorganisms that live in the host
body inan adeguate gmount that will provide health
benefits to the host. Probiotics have an impact on in-
testinad microbiotn or enhonce immune function,
Prishiodic bacteria (Lactobacillus and Bafidobae
terum )y produce lactic acid resulting in a decrease in
pH of the GIT that inhibis pathogenic bacteris, Sev-
eral studies have reported the beneficial effects of
probiotes in burn patients, The administranon of
systemic antibiotics to treal infection or sepsis in
barn pitients for o boag fme leads w0 an imbalanece
of gut bacteria, and the wse of probiotics scenes ben-
chicial 1o reduce and shorten the meidence of diar-
rhea. A study by BEl-Ghazali et al, showed thar the
use of probiotics in children with barns significantly
reduced diarrhea frequency compared 10 the control
group (without probiotics).™ The use of probiotics
was consicered safe with mimmal adverse effects.
The study by Muayes et al. showed thit in the sdmin-
istraticn@f probiolics in acutely bumed podintric po-
thents . the incidence of Marulence wis significantly
higher than in the control group ™ In our previous

study on adult bum patients, we found that the ad-
rini=tratson of bath mono aed muli stran probiotics
sigmificantly increased 1gA level and reduced [L-6
circt i Jevel without any sade effects.

Several studies have shown that the plasma level
of zing i5 significantly decrensed after burns due o
excessive exerelion of zine in the urine . Deficiency
of zinc is associated with prolonging of wound
healing., A study by Momuganti et al. reported that in
burn patients, zinc cencentration was higher in
wound esudates than in plasma, This means 2
lower plasma zinc concentration because of high
[oss through wound exudietes,™ A study by Coutris
et al. showed that in the administration of zine sul
fate 50 mig daily, in 3% of 23 patients the serum
leved of #inc increased w normal Tevel, Unforiu-
nately, i our study the serum level of zine was not
measured, whether the serum concentration of 2ine
was low or ot Another consideration W0 wse zing
supplementaion is the side effects of GIT, includ-
i il sen . wormiting and gastrolntestinal discom-
fort. Although zine sulfaie 15 relatively sofe, fhe
sple effects were gasdroantesonal disturbanees,
Mausea and vomiting occurred m 4 out of 26 pa-
fients, bur zine supplementation was sill contin-
ped.?’ The administration of dispersible zinc in
ehildren in & dose of 20 mg had a 14% mereased
risk of vomiting at the first dose. This vomiting is
light . wamnsient . and occurmed 1 mimutes after the
adimini=tration of ziae ™

In our study, KCl was administersd i an oral
solution to eorrect hypokalemia, This was becaose
B ornl solutieon is not available m our country,
ECI oral solution was prepared by dissolving KC)
it distilled water. The adverse effects of KCI ane
related 1o the route of administrarion, Chal form-
lations of KCI were most commuoaly correlated
with Gl discomforts, such as vomiting and diar-
rheis, Tahlet and capsule dosage forms of KROCmay
cause Gl disturbances with prolonged exposure o
Gl surfaces. ™ The limitations of our study were its
small sample stxe and we did oot evaluate the pos-
sible adverse effects due to the use of off-label
medicines i burned children. Funher siudy is
needed with o large number of patents to clanfy
the possible undesirable effects of off-label pre.
scribing medicines in burned children.




Conelusion

It can be conchuded that the term off-label for an

unapproved age was the highes! among e off-libel
preseribing medicines, s much as 33%, with. 30%
clessified ms for om wnepproved indication, 1 5% for am
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unapproved dosage, and 2% for an unapproved dosage
Fosem, Most bumed children are sdmimsesed off-label
rmedication with uncertasin evidence. Clinicians and
pﬁul‘l‘:’li’ﬁi:ﬂ'ﬁ “howil collaboaaie with each ofher 10 Con-
sidder the wse of off-label medicine e barmsd childoen
by weighing the isks and benefits of these medicines,
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