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Adverse drug reactions in children in developing countries

S. C. KARANDE, N. A. KSHIRSAGAR

INTRODUCTION
An adverse reaction to a drug may be defined as any unwanted
consequence of administration of the agent during or following a
course of therapy. 1The Drugs Controller of India has since 1990
set up six adverse drug reaction (ADR) monitoring centres in
India; ours being the only one in Maharashtra. One of the main
objectives of this project is to identify ADRs in the Indian
population, for diseases endemic in India.'

Though ADRs are of great concern to the general public, the
medical profession, the pharmaceutical industry and the regula-
tory authorities, the concept of ADR reporting is still new in India.
This article highlights the need for such monitoring in children.

IMPORTANCE
Though children constitute 40% of India's 900 million popula-
tion, adequate information is not available about the incidence of
ADRs occurring in them. Even in developed countries data about
ADRs in children is limited.

Adequate controlled clinical trials in children, with the excep-
tions of paediatric oncology and vaccinations, are lacking be-
cause of ethical considerations. Only a vigilant post-marketing
surveillance would give information about any new ADRs in
children.

The following conditions peculiar to childhood highlight the
need for monitoring ADRs:

1. Children may not voice complaints and ADRs may go
unnoticed. Ethambutol induces visual deficit. Phenobarbitone
causes drowsiness. Phenytoin produces pseudodementia. All
these lead to impaired learning.

2. Growth potential may be inhibited by drugs. The long term use
of corticosteroids for bronchial asthma or nephrotic syndrome
is a common example. Antiepileptic drugs (AEDs), sulphon-
amides and amiodarone are also known to retard growth by
inducing secondary hypothyroidism.v'

3. Children may be more prone to dermal reactions. A review of
the effects of antimalarials mentions the special sensitivity of
children to these drugs.'

4. Ayurvedic and homoeopathic medications are commonly used
together with allopathic drugs for conditions such as bronchial
asthma, epilepsy and upper respiratory tract infections. Whe-
ther such combinations cause ADRs is not clearly known.

5. The disease spectrum in Indian children is very different from
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that in developed countries. Tuberculosis, malaria, kala-azar,
typhoid fever, chronic epilepsy, malnutrition, rheumatic fever
and recurrent infective diarrhoea are the most common ailments.

6. Children in India represent a variety of ethnic groups. Ethnic
and socio-cultural variables influence the frequency of adverse
effects."

7. Recommendations against the use of drugs such asciprofloxacin
or tetracyclines in the paediatric population are often dis-
regarded. Irrational multiple drug prescriptions are common.
Outdated drug formulations such as oral streptomycin and
chloramphenicol for diarrhoea are still being prescribed.

CURRENT STATUS
After a MEDLINE search we could identify few detailed ADR
surveys done exclusively in children.>" ADRs occur in 0.7% to
11 % of children treated as outpatients and most of them are mild
and transient. 7.8 In hospital, their incidence in children varies from
2% to 17%.9-11 The commonly implicated drugs are anti-infectives,
anti-neoplastic drugs, AEDs, anti-emetics, bronchodilators, vac-
cines and drugs used for pre-anaesthetic medication.'" Com-
monly reported ADRs include: 7-12

1. Dermal reactions such as erythema multiforme, fixed drug
eruptions and Stevens-Johnson syndrome due to anti-infective
agents, especially sulphonamides.

2. Gastrointestinal complaints such as nausea, vomiting, diarrhoea
due to anti-neoplastic drugs, or anti-infective agents.

3. Anti-tuberculous (ATT)-induced hepatotoxicity to isoniazid,
rifampicin and pyrazinamide.

4. Tremors due to bronchodilators, e.g. salbutamol.
5. Pseudodementia, agitation, hyperactivity, impaired cognitive

functions due to AEDs (phenobarbitone, phenytoin).
6. Dystonic posturing due to anti-emetics, e.g. phenothiazines

and metoclopramide.
7. Blood dyscrasias, e.g. chloramphenicol-induced aplastic

anaemia, anti-neoplastic drugs causing neutropenia.
8. Anaphylaxis due to penicillin and vaccines.

A prospective study from a teaching general hospital in
Mumbai 12 reported that 6 out of 347 (2%) children were detected
to suffer ADRs during a 6-month in-hospital intensive surveil-
lance scheme. Two children had ATT-induced hepatitis, 1 who
died had sulphonamide-induced Stevens-Johnson syndrome,
1 had a phenytoin-induced skin rash, 1 had aspirin toxicity and
I had an amoxycillin-induced skin rash.

REVIEW
Immunization
Although the risks of vaccine-associated adverse events are
extremely low, their occurrence can adversely influence public



~Itt\NP&, ~SHIR~AGAR : AD.VJ;RSE DRUG REACfJONSFIN CHILDRENH;

~emburbanl'communities.. 24iLOngrte!pl: AEID therapy~hl~Ryt(!)rJ1l
0Jj phenobacbuone )is reported tahe:8§sooiared wfth hjpooaleaahrta
aadliosreomala9ia; 1rthe.tflOJie' disease! is~tar~IY'~mpffirrlatic:k
\Vnetber it is ae~sal)P.t.o!gi v.e.oalai um arn.iJ~taminfhuppremajh;
lajjjm ~JpreMent"lfypopaleaem1 An~'OSteem8'lacla,JirlYUhitcilarm
withJpaJnuh:ition~ho:are onrtbese:arugSlcem~inS".eorirrowtsiat.b1
w,Epileptiend.tiltiren.are! prescribed ~seslOalbulatft1 b 8l

mg/kg basis. Facilities for therapeutic drug nuwitbring:(ifE>M}io
plasJUaJ~lm level are ~ widet}!i::aWlilable'{inr;lndiaMllhiS is
imPQrtant,1ftltirestablishillg :optimat~A@l tloses::,fibliIa:;pai"tiolifar
individual and for preventing dose-related ADRs. Since 19S9v
epileptic children are being offered the TDM facility in our
hospital. ADRs were noted in 17 out of 108 (I6%y~cltil&~'
r~fe.U"e_dfor l'DM during Pebruary W9Prt-9J,fjUldlind-QirlJl 10) ~
'IDP!icaJ!!d'AED ~jlSio-flliued~ Tabid). The USMf!~heR)'tbini
Q.ogl(}gJ;~ uj~oVJlliJ!p.Yl t ,QU( pci).~uliltitl>I).U:Jian41jS!!lta.essarYJ tOJ

If3.!llul~\e;th~~R\illlill)tUw!\ytl'liJlJdp,'ieilll )'jd~j)( tts>~rde
kinetics. 'the drug industry should make>W--~he"'l'lt~.ifUabletQ
~YjliJi}t>Je/8.J!lriS'...~Q,Wd-pre'ienlHlQC)jdeotal!qNerd0sagcro~pheny-
tejlJ:JAy.ail@'lj~Yf~f)a ~"b.siA~ed(fDM f~ility,'illi i>ublii::dlb~pi,tals,
w.UIb~J~r~ceJA.pRs .du(t.tp~s .mepil¢p.tili childrerut Isrm
-,J!'I.0 .d gm2li' iJ~L \1;.uu~n••Jl:JmI7 ~l!rlw gmu ~rh 10 {J/i')i1b
r~P.f!jJf~Jfl~~n'1<]1'{od LlO-1G')\ -O:)V'J?1ib:mlJ '{llrJ!:JJ:Jl:)Wn'{Ji
lti.slw.ell~nq,wn,thattchlotamphenie.QI--cl{ l.eadlto;aplastic.anaemiw
as,lIDli~iooy,oe.rati¢JAIilRr.Man}! ~h1.ttltdi ~n\ilteXlftmininbl!l'Sp-itaJ;
with<.ap}astia~aemIagives. . t01l' of haMingi hlKfltrea~nbWiilf
ehb".ampJ1enleoli0r1t)lpboidl.fdver. Sirnl.6ithe~ efiillimn 'Oitriho[
af:ft) dJ>Qo~tmaIJ"OW ttanS'pJantatibIt!hO}'r6Y.\'l1tiJalLy dieof dh1br~
pbmic0ltill4,~al>las(iC'anaemi3l~e!triaoco:ne dcl*!suto ~
apJasuc ~lnaet,tria,arldrsbOuld othe)~g; oti hoiqMoptyphord>
feMer. 'tiJtbc par\tnts1eart>affonLiti ,1:nd odL lGrl :)5IJ-HqmA-J

Since the early 1990s multi drug resistarlHypHol.d!feNrltW1riTaSl
led to the use of ciprofloxacin for treating the disease. Ciprofloxacin
is a fluoroquinolone which is not yet recommell~ 'fijp St\'l
eltUd,J;e.ni~C:;i\l~d)f tts..pJ}.$siblea\dvei"sereff.ebt 1m::gmWiRgIqartt
I~g~ b SU{vID'J'{lQJle-bY-lS. ,PveJi' z-hlortth pOOoo.iq i)9~1
~Y~J~)jl""')''lUJPilmljatJiqi3JlS1 m l~arfsli1talhadi pms<tlibedi
¥iPJ.Q~1Jl i91~fl92.'W!ilOteOIS'\Tffcr"g fOOIMyp.hOidrf4Ne( J~
.MAR.<i ~r~eJl.Q.lt~·1l d~@!%»cttildom mooyJlWem:rgastitcrI;J
i»~~m"bi~1pf lbes~4 bhjldLeDl:oootralmeCj'lOll~sy~lrn
~~ijj .p~till¢i;gU:Jifb ~,nUSQ' os:JqeLetal~ haanato-i
tp~*J 4!l...<'4t.%. ~.dj!)N~IiJati~n aOOiail<Ll{i:driely mbfutl u91%1
q~rS~~"i<{hiWt:tms.QeyelcIJf~giaicl.urj.n!pd£l500niJft
tWpgcipr~O}@,¢iJl;;;lOO>f\e(chU~fito«am~oinitt~~um
o!!.,~WllJO11i1 ~ixJlI'{nq01q O:.lU2Io GJib05d rrnei gnol 50T .(20011

,OOIJ:)G51 ')ig1511£ lUoi152 s 10 )/211 orh
TABLEI. Adverse drug reactions to an anti-epileptic drug in 17

children (February 1990-9 LbmlWl'MC¥A\'ftlh.~AAwp:J~y.I;I~)\i!\J

A:dverse..drugre3tiiollJO oi gnlrN6~'(jfldhl 1Ih:ii£w.th }5hiSlfla'lc'VeRJ rlJrW
-0, OGJoriw arlubs ~~ r tiltfa' 1lUc?&Q\ i5lWrir Um0r\lh 1~1

. ' "g



220

to moderate pain in the hip joint. Only 5 children were followed
up for 2 weeks after discharge and in them arthralgia had disap-
peared. Two new ADRs were identified, namely sudden death
after intravenous ciprofloxacin and sinus nodal arrest causing
bradycardia. In our survey, ADRs to ciprofloxacin were much
lowerthan those reported in Germany," when 8% patients devel-
oped them (however only I% of their 12 205 patients were less
than 18 years of age).

Similar surveys are needed to determine the incidence of
ADRs in children to drugs which are not recommended but are
used.

Kala-azar
During the recent epidemic of visceral leishmaniasis (kala-azar)
in Bihar, Thakur et al. 35 have found amphotericin B to be an
effective drug for patients resistant to sodium stibogluconate and
pentamidine. They have even recommended amphotericin B as a
firstline drug for kala-azar."

Conventional amphotericin B has several ADRs including
anaphylaxis, skin rashes, leucopenia, cardiotoxicity and reduced
renal function. The liposomal drug delivery system increases the
efficacy of the drug while simultaneously decreasing its toxic-
ity." We recently cured a seven-year-old boy referred from Bihar
with advanced antimony-resistant kala-azar using liposomal
amphotericin B (L-AmpB-LRC) manufactured at our hospital."
The only adverse reaction to L-AmpB-LRC was fever between
37.5 "C and 38 "C, about 1-2 hours after its infusion which
subsided after tepid sponging: L-AmpB-LRC is manufactured
using naturally occurring lipids and is thus less expensive than
commercialliposomal amphotericin B formulation (AmBisome).
L-AmpB-LRC has also been used successfully in treating chil-
dren with candiduria."

Rheumatic feve r
The prevalence of rheumatic heart disease in Indian children is
high (6 per 1000 school children, age 5-15 years).'? Monthly
benzathine penicillin prophylaxis to prevent recurrences is being
rightly implemented for them. The risk of anaphylaxis in these
children is not ruled out by a negative skin test for penicillin
allergy. A prospective international study" in 1790 patients from
11countries done to determine the incidence of allergic reactions
to monthly benzathine penicillin injections showed a 3.2% risk of
allergic reactions, an incidence of 0.2% (1.2110 000 injections) of
anaphylaxis and a fatality incidence of 0.05% (0.31110000 injec-
tions). The long term benefits of such prophylaxis far outweigh
the risk of a serious allergic reaction.

ChiLdren requiring CTIMRI studies
With the advent of CT and MRI scanning in our cities, a new area
for monitoring ADRs has emerged. Unlike adults, who can co-
operate and remain still while the imaging study is being done,
children require heavy sedation or even general anaesthesia to
prevent artefacts occurring in the scanning images. In a study
reported from the United States," 13 out of 106 (13%) hospital-
ized children who underwent CT head scan had an ADR. Four
children had life-threatening cardiorespiratory depression or
arrest. Other reactions included CNS depression, behavioural
changes, problems while voiding urine and vomiting, especially
in children who received high doses or four or more premedication
drugs. Risks of ADRs from premedication should be considered
by paediatricians who order CT scanlMRI study for young infants
and children.
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ChiLdren with Leukaemia
Acute lymphocytic leukaemia (ALL) is the most common child-
hood malignancy. With modem treatment the survival rate among
children with ALL in the developed countries has improved
considerably. However, there are well-documented effects of
leukaemia treatment on linear growth and puberty which largely
relate to the dose of cranial irradiation received. Reduction of
growth hormone secretion leads to attenuation of the pubertal
growth spurt.43.44 Survivors showed a strong tendency towards
precocious and early puberty" and obesity due to hypothalamic
dysfunction." Children receiving cranial irradiation perform poorly
on intellectual and educational tests with verbal and attentional
deficits being most pronounced." This has led to a search for the
lowest optimal dose of cranial irradiation to prevent these late
adverse effects.

Steps necessary to improve ADR detection
A greater awareness is necessary to detect ADRs in Indian
children. Doctors treating children should be certain that every
drug prescribed is absolutely necessary and is used for the
minimum required duration. Parents of a child who has suffered
an ADR should be made aware of this, and educated to prevent
future use of the implicated drug. Doctors should report an ADR
to concerned authorities as a professional responsibility. In
Singapore, doctors are not allowed to certify cases of death due to
ADRs. Such deaths are regarded as unnatural and are reported to
the Coroner for post-mortem examination." The implementation
of such a law in India would aid our understanding of the aetio-
pathogenesis of ADRs.

Since hospital records may not be complete, retrospective
studies to identify incidence of ADRs are not advisable. Specific
prospective ADR surveys on commonly used drugs (sulphona-
mides, ATT, antihistarninics), drugs used for endemic diseases
(antimalarials) or drugs used in children with specific conditions
(malnutrition, iron-deficiency anaemia) are necessary. Practising
doctors must be encouraged to report ADRs. This data can then be
tested by formal controlled studies. In major teaching hospitals
computerized in-hospital intensive surveillance to identify ADRs
can be undertaken.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about
500 to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph
should accompany the obituary.

-Editor


