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REVIEW ARTICLE

Advérse Drug Reactzons in Cbzldren Types, Inczdence,

and Risk Factors
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Background: Adverse drug reactions (ADRs) are common in children but there appears to be
alack of understanding of the condition by some physicians. '

Objectives: To alert paediatricphysiciansto the existence and occurrence of :‘ADRs by classifying
them, reporting their incidences.all over the world, and identifying their risk factors in children.
Methods: A MEDLINE search, using JudexMedicus and PubMed, for recently published systematic
reviews, meta-analysis studies.and original researches:on ADRs in adults and children was

- carried out. The search involved both inpatients that developed ADRs while.on admissioniand

“those admitted as a result of ADRs. Abstracts from all searches were read to determine their
relevance, and in most cases, the original article was sourced to provide further information.
Results: The search yielded many relevant articles containing reviews, systematic and meta- °
analysis studies, original researches on. m-patl,ents who developed ADRs and many who were .

- admitted for ADRs. .. .

- Conclusion: ADRs are global problems affecting children in both developmg and developed D

countries. A higher level of clinical suspicionand vigilance, good knowledge of the predisposing '

factors, and proper monitoring of at-risk drugs in patients at-risk, may help prevent many..

... ADRs, thus reducmg its global incidence.

Introductlon

ADVERSE drug reactions (ADRs) constitute a
global problem of major and important concern in-

health care.!? They confront primary care physicians
ondaily basis.* Theyare defined in various ways, but

accordmg tothe World Health Organization (\VHO) ‘

ADR is defined as any response to a drug that is
noxious and unintended which occurs at doses
normally used in man for the prophylaxis, diagnosis
or therapy of disease or for modification of

_ physiological function.>¢ Thus, this definition excludes

adverse events caused by errors in drugadministration .

- or non-compliance and tends to avoid overestimating

the ADR rate. Drugs ‘invélved in ADRs include

prescription, non-prescription, biological and herbal
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drug products. ADRs rank as one of the: leadmg :
causes of death-and illnesses in the developed worldy” -
however, there is paucity of mformatlon about its -
incidence in developing countries, especxallythosem o
Africa. It is probable that so many adverse drug;
reactions go unrecognised and unreported Indeed it.
has been estimated that about 95 percent of ADRs.

go unreported worldwide.%* The problem with .
_ under-reporting is that physicians may not recognise-

when drugs are probably the culprits. in adverse:
outcomes and ADRs are often interpreted as further
symptoms of illnesses, which require treatment w1th
more drugs.

A'wide range of drugs has been reported as bemg" |

involved in ADRs in children. These include .
antibiotics!*? (the most commonly prescribed
determines the prevalence of the ADRs seen); nop-

~ steroidal ann-mﬂammatory drugs .(NSAIDs), 21
'opxates,“ glucocort1co1ds, tuberculostatics, -

1mmunosuppress1ve agents,"! anticonvulsants and -

~ vaccines.’ The use of drugs in children is of -

considerable public’interest, yet there is limited ~
published information available. This review is _

'therefore aimed at reviewing the avallable literature
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on adverse drug reactions in children with the main
objective of alerting paediatric health care prov1ders
of the not-so-rare events of ADRs which constrcute

Ca major problem of drug therapy -~
Classifications - L "Qy '

Adverse drug reactions, otherwise regarded as drug

toxic effects, are classified according to the -
predictability of the observed reactions.”” This -

classification was proposed in 1977 by Rawlins and
Thompson as type A and type B."® Both types

~ ‘constitute major categories of ADRs and although S
reported ADRs include beth types in most instances,
a majority of reactions are of - type A. Three further *

minor categories of ADRs have since been proposed
, namely types C, D, and E.*

1. TypeA reactioris: "% These constitute the great

- aredose related and usually mild, although they may
" be serious or even fatal. Usually they may be due to

incorrect dosage. (too much orfor too long) for the
individual patient, drug-drug interactions (disordered
pharmacokinetics), side" effects: (nephrotosxicity- of -
aminoglycosides) of secondary effects (changes in gut _

flora with the use of most antibiotics). -

2. Type B reactions: These are unpredlctable, dose -
independent, rare but associdted:with sévere effects -

with a considerable mortality. They are further
. »classified into allergic (immune mediated effects in

the sensitized patient) and non—allergxc (1dlosyncratlc ‘

or psychegenic) reactions.”?.

(a) Allergic adverse drugreactioris: The term ‘drug“ ‘
allergy’, ‘drughypersensitivity’, and *drug reaction’are -
often ued interchangeably: Immune mechanismsare * -
involved ina numiber of adverse effects caused by -
drugs The development of allergy implies previous -
exposure to ‘the'dtug or to some closely related
- substances. Most drugs are of low molecular weight -
(< 1,000 daltons) and thus, ‘are ‘not antigenic.- -
However; they-canicombine with substances of high -~

molecular weight, usually proteins, to form an

antigenic hapten conjugate. Drugs cause a variety of - -
-allergic responses, and sometimes a single drig'can”
be responsible for more “than ‘one type of allergic
response. Immune rhediated reactions account for .
fivé to 10 percent of all drug reactions and constitute -
true'drug hiypersensitivity, with IgE-mediated drug /-~
allergies falling into this category**2* Allergic ADRs '

are classified by Gell'and Coombs? as:

Type 1 (anaphylaxns) reactions: These are due t6. "
the production of ° ‘reaginic (IgE) antrbodxes The ™ ’
antigen-antibody reaction on the surface of mastcells
causes degranulatlon and release of pharmacolog1ca]1y '

i both HIV and non:HIV mfected patients.?*

- aetive substances. They can manifest as urncana,

angxoedema, inflammatory pruritus, vomiting,”
dlarrhoea, and anaphylaxis.

ytotoxic) reactions: These are due to

s of class IgE and TgM which, on contact -

mr

 with antlgem on the surface of cells, are able to fix

complement, causmg cell lysis (e.g. penicillin or

+ cephalosporins).”

Type Il (immune complex or Arthus) reactions:

. Circulating immune complexes produced by drug

and antibody to drug deposit in organs, causing drug
fever, rash, lymphadenopathy; and glomerulone phritis.
TypelV (delayed, cell mediated) reactions: They
are dué todrug forming an antigenic comjugate with -

. dermal proteins and sensitized T-cells reactingto drug
' causingarash (e.g topical antibiotics).!? - ~

- (b) Non-allergic reactions.”?
majority of ADRs, are usually the consequencesofa = ..
drug’s main pharmacological effect, are low
therapeutic index and are’therefore predictable. They:

~Pseudo allergies: They result from d1rect mast
cellactivation and degranulation by drugs such as

' opiates, vancomycin, and radio-contrast media.

- Idiosyncrasies: These reactions may be clinically

e mdrstmgulshable from type L alléfgic reactions, but
~do-not-involve drug- specific IgE. They are
+ qualitatively aberrant reactions that cannot be

explained by the known pharmacologic-action of

 the drug and occur only in a small percentage of the

population: Typical example is drug induced
haemolysis in glucose-6-phosphate: dehydrogenase
(G6PD) deficiency patients.

Drug intolerance: This is & Tower threshold to

. the normal pharmacological action of a drug, such |

‘as tinnitus after a single average: dose of aspirin.

3. Type Creactions; Theseare: contmuobs reactr_ons =
due to long-term drug use (e.g. neuroleptic-related.
tardive dyskinesia or analgesic nephropathy). -

4. Type D-reactions:: Delayed reactions -of
carcinogernesis or teratogenesis (e.g; a]kylaung agents, ’
leading to carcinogenesis). .

5. Type E reactions: End of'use reactions suchas
adrenocortical msufﬁcrency following withdrawal of
corticosteroids, o Withdrawal syndromés following
discontinuation of tfeatment with diazepam, tncychc :
antldepressants, or B-adrenoceptor antagomsts B

Epldem,lology ;

In the United States alorie, approximately 26, 500
children die everyyear fromadverse drugreactions” , ;
Itis estimated that fatahtles dueto ADRs arethe fourth :
to sixth leading cause of death in American hosprtals -

* In Africa, mformatmn about incidence of ADRsiis ., |
o scanty. Reported cases were on specific drugs, such ;-

as:ivermectin used in treating Onchocercrasls23 e
,thracetazone used in treating tuberculosis in. I-HV

" infected children?, andcotmmoxazoleusedm tregting

¥
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ADRs have been reported to occur frequently in
children but not as frequently as in adults''. Lack of
information about incidence of ADRsin Africamay
probably be as a result of under-reporting, The actual
reported incidence of ARDs varies according to the
population described and the case definition used,”?

the method used, the vigour with which ADRs are

sought, as well as the number of concomitantly
administered drugs to produce drug interactions.”?
Most reported incidences were from meta-analysis
of prospective studies. A meta-analysis study in the
United Kingdom reported ADRs incidence among
hospitalised children from 4.37 percent to 16.78
percent with an estimated mean of 9.53 percent.”
This study also reported incidefice in paediatric
hospital admissions related to ADRs from 0.54
percent to 4.1 percent, with a weighted mean of 2.09
percent. The incidence of ADRs in hospitalised
patients ranges from 15 percent to 30 percent.’**
Between 11-percent and 30 percent of neonates in
intensive care in-a United Kingdom hospital were
known to suffer at least an ADR.* Other prospective
studies on' ADRs in paediatric patients have reported
incidence between4.37 percent and 16,78 percent.?>*
Also an incidence rate of 21.5 percent has been
‘reported amongst children in'Germany!* 15 percent
“ite 27 percent;including 6 percent of life'threatening
" ADRs in the United States and Canada,” 9.9 percent
in Iran®; and 0.2 percent to 4 percent in Britain.”
Between 3.75 percefit to .16.6 percent paediatric
hospitalisation resulted in ADRs, 27.9 percent of these

~ reactions were severe.*** Globally; incidence'of ADRs.

is 2 10'petéent meanirig’ ADRs ate comrtion.* They

contribute s1gn1ﬁcantly to patierits morbidity and -

mortality, and are’a significant public health
_ concern.? 42,43

Risk- factors .

1. Age: Infants and very young children are at high
risk of developing adverse diig reactions than adults
because their capacity to metabolise drugs is not fully
~developed.* Fot example, newborns cannot
“metabolise and - eliminate the antibiotic
chloramphenicol; newborns who are given the drug
 may develop gray baby syndrome; a seriousand often
fatal reaction. If tetracycline, another antibiotic, is
given to infants and young children during the petiod
when their teeth are being formed (up to about age
8years), it may permianently discolour tooth enamel.

* Amongst children, it has been hypothesrzed and
equally reported by Kramer ezal*® that patient 1 year
of age or younger® are at greater risk of developing
ADRs. However, Fattahi er 4/, Impicciatore et al,?

Martinez-Mir et al,**¥ Cirko-Begovic et al* and
~ Mjorndal et al” have shown that there was no

particular age predisposition but contrarily; Kldon a
d® reported increase in the risk of ADRs with age.

2. Gender: Like the age above, there is no particularly

well established relationship between the risk of
ADRSs and sex of a child. Fattahi et 4/,* Mjorndal &
ah* and Morales-Olivas et 4*® have reported no

difference between genders in developing an ADR.
Coritrarily;, other workers have shown female*#5!
and male®>% preponderances respectively.

7. Multiple concomitant medication exposure:

 There s asignificant association between the numbers

of medications received by children and the risk of

~ ADRs. The higher the number of drugs consumed

the higher the prevalence of ADRs.* It also has been-
noted that patients with an ADR were taking
significantly more medications than were patients
without an ADR.*7*7* Polypharmacy have been

*shown to be an important factot' that predisposes

patientsto ADRs* and is sumlarly found intheadult
patients.™!

8. Pre-existing diseases: Presence of chronic.
disease,* malignancy0757¢ ifnmunodeficiency7577%

and severe viral infections®* have been reported to

mdependently increase the risk of developmg ADRs
‘in children. Any chronic illness is a major risk factor-

for ADRs, which is probably; but not solely; due to

" increased use of medication and polypharmacy®

Atopic disease is not generally considered a risk factor
for the development of ADRG. Atoprc patients.do
not have a higher rate of sensitization to drugs, they
are at inicreased risk for serious allergrc reactions.®!
Howevet, asthma, a chronic atopic disease, appears
to be a risk factor for a sevére ADRs"7% to any.
medication and a s1gmf1cant reictions to non-steroidal
anti-inflammatory drugs 2% Severe ADRs seen in
asthmatics may reflect mcreased exposure to
medication that have occurred in children with a

chronicillness.
- 9. Previous Adverse Drug Reactlons History of

previous adverse drug reactions® is a risk factor for
developmg ADRs.

10. Others: Duration of hospltal st:ay,“83 increase in

- the dose of drugs by parents or prescribers,® use of
‘drugs not licensed for use in children(unlicensed) or

those drugs prescribed outside the terms of  the
product licensed(off-label)** are other factors that
can influence the occurrence of ADRs in children.
Prolonged hospital stay has been reported to increase
the incidence of ADRs in children in Germany! -

"Twenty five to-fortysix percent of drug prescriptions

inthe UK are either unlicensed or off-label,** safety
data on these drugs are unavailable. Twenty five

- percent of drugs used as off-label and unlicensed

medicines are the causes of spontaneously reported
ADRsin children in the Trent region (U.K).*
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Conclusron .

A Adverse drug reactions are global problems affecung

children in both developing and developed countries.

A higher level of clinical suspicion and vigilance, good

- knowledge of the predisposing factors, and proper

- monitoring of at-risk drugs.in at-risk patients may
" help prevent ADRs, thus reducing its global incidence.
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