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Abstract:

Obijective: To study the dermatological adverse drug reactions (CADRs) in paediatric patients in a tertiary care
teaching hospital.

Methods: A retrospective study was undertaken to analyse adverse drug events in paediatric department of a
tertiary care teaching hospital. Case sheets were studied and analysed for data of CADRs and dermatological
adverse event marked as ADR by the consultant dermatologist and paediatrician was included in the study.
Causality, preventability and severity were analysed by Pharmacologist using standard scales. Gender
inclination, most common class of drug causing dermatological ADRs, types of dermatological ADRs including
most common ADR, associated risk factors, mono pharmacy or polypharmacy were included in the study.
Results: 2015 medical record sheets were analysed in a period of one year (january2016-december2016).104
patients were identified with dermatological ADRs. Overall incidence was 5.15% of which 58% were females.
Antimicrobials were the commonest drug class(71.15%) causing dermatological ADRs followed by
NSAIDs(11.53%),antiepileptics(10.57%) and others(2.88%).76 % of ADRs were of moderate degree (assessed
by Modified Hartwig and Siegel Scale) .79% cases fell in probable category of preventability assessed by
Modified Schumock and Thornton Scale. According to Naranjo'’s scale of causality assessment, 71.15 % cases
scored into probable, 21.15 % definitive and 7.69% were of possible category. Maculopapular rash (64.42%)
followed by FDE (18.26%), urticaria (15.38%) were the CADRs that occurred in most patients .74% cases were
prescribed polypharmacy.

Conclusion: Dermatological adverse affects though just a part of the whole spectrum of ADR is a matter of
concern because it causes apprehension in parents along with associated morbidity and mortality in patients.
More effective ADR reporting, early intervention and more studies especially in paediatric age group covering
various aspects of ADRs are required.

Keywords: Adverse drug reactions, Causality, Naranjo’s scale, CADRs (cutaneous adverse drug reactions),
polypharmacy.

I.  Introduction

New drugs are launched and will be coming in market always. Vivekanandan Kalaiselvan et al
mentioned in an article that India, with a current population of 1.27 billion, is the fourth largest producers of
pharmaceuticals in the world with more than 6000 licensed manufacturers and over 60,000 branded
formulations in the market 2. The drug usage is ever increasing and so are the ADRs along with a change in the
clinical spectrum and appearance of new ADRs. Paediatric age group is either left out or ignored due to ethical,
moral and practical issues regarding clinical trials and so suffer even more. Vigilance and awareness along with
more studies in children are required to keep them safe or reduce the harm. With the improvement in ADR
reporting because of availability of various helpline facilities, android application, PSURs and reporting forms
in various languages, data input of ADR has improved. Various studies have been conducted around
Pharmacovigilance and have revealed that ADRs are increasingly leading to hospitalization and constitute a
significant economic burden on patients in India.’2 E%1 ADRs are underreported though the culture of reporting
under Pharmacovigilance programme is improving, there is a long way to go and ADRs are definitely proving to
be expensive. As far as paediatric population is concerned, situation is even worse as drug testing and clinical
trials in this population are very limited. A review states that incidence rates for ADRs causing hospital
admission ranged from 0.4% to 10.3% of all children (pooled estimate of 2.9% (2.6%, 3.1%)) and from 0.6% to
16.8% of all children exposed to a drug during hospital stay

The physiological differences in children and adults affect the treatment of drug in the
body.Pharmacokinetics and pharmacodynamics of many commonly used drugs vary significantly between these
two age groups of patients' " Drug metabolism differs in young children and information on efficacy and toxic
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effects of drugs is rarely available ' Dreifuss et al stated that ADR data in adults cannot be relied upon to
predict ADRSs in children ™! Children are not young adults so the data derived for adults cannot be calculated
down to children resulting in ADRs occurring often in them. Worldwide there is deficiency of sufficient data
about the safety profile of drugs in paediatric population and India is no exception. Moreover, incidence may be
on increase because of lack of this data, increased drug résistance, polypharmacy & indiscriminate use of drugs.
Cutaneous adverse drug reactions (CADRs) are most commonly reported type of ADRs and are responsible for
the majority of ADRs in hospitalized children. It is estimated that 2.5% of children who are treated with a drug,
and up to 12% of children treated with an antibiotic, will experience a CADR. It has been found that 80% of
drug allergies attributed to beta-lactam and sulfa antibiotics and only 30% of the cases were related to opioid
analgesics " Another important issue with ADRs is that drug eruptions, which are a frequent diagnostic
problem for the clinician in an outpatient clinic, commonly have to be differentiated from a viral exanthema "
The skin is the organ most frequently and prominently affected by drug-induced allergic reactions and various
genetic and environmental factors may predispose to these allergic reactions and at least 29 drug-related
cutaneous reaction patterns have been reported ““**®The correlation between drug use in children and
incidence of ADRs has been a matter of growing awareness in several recent studies * Such issues are not
commonly reported though very often seen .So more studies, infact detailed studies in paediatric group is
required.

A meta-analysis of 17 prospective studies has shown that ADRs in children are a significant public
health issue all over the world & methodologically sound drug surveillance studies are necessary for an effective
promotion of a safer use of drugs in children ‘*?! Safety data of drugs can thus not be applied to children and
therefore more studies are required. ADR reporting is one way to get information regarding adverse drug
reactions occurring in children based on which changes in package inserts, dose adjustments, withdrawal of drug
usage in children or other such measures may be undertaken to ensure safety. An active drug surveillance
system is needed to capture risk information in children [**} So the Present study has been undertaken in a
tertiary care hospital to assess the various parameters regarding CADRs to generate data about the status of
problem, reporting culture and treatment options. Results will generate awareness and will influence the
diagnosis, intervention and treatment practices. More and more studies are required to ensure safe use of drugs
in children. Hence, this study will help in adding information to the present scenario.

Il.  Objectives
To study and analyse medical record case sheets of paediatric patients to assess CADRs, common drug
classes responsible, causality, severity and preventability.

I11.  Material & Methods
A retrospective study was undertaken in the department of Pharmacology, Dermatology & Paediatrics
of Modern institute of medical sciences, Indore, a tertiary care teaching hospital. Medical record sheets were
analysed for the CADRs in the study duration (january2016-december2016). Study protocol was approved by
institutional ethics committee. Discretion of information acquired was secured & all the measures to maintain
confidentiality were undertaken. Inclusion criteria consisted of all in patients of either gender between the age’s
0-16years. Any undesirable and unintended event marked as CADR was included in data.

Analysis

a) All the results were calculated in percentages and proportions.

b) CADRs- types

c) Class of drug prescribed and the particular drug

d) Causality (assessed by Naranjo's algorithmic scale). This is the most common assessment tool of ADR, and

Verifies the chances of whether an ADR is essentially due to the drug or it is the result of other causes,
the likelihood is consigned by the score, termed as definite, probable or possible ™™ (e) Severity of ADR
(assessed by Modified Hartwig and Siegel Scale). Examples of ADRs assessed as severe are those that caused
death, directly life-threatening, lengthened hospitalization or shift to a higher level of clinical care
f) Preventability was assessed by Modified Schumock and Thornton Scale

IV. Results
1)104 cases of ADRs were reported in the study duration of one year with overall incidence of 5.15%, of which
58.65% occurred in females (Fig.1). 2) Anti microbial agents was the class of drugs (71.15%) most commonly
responsible for causing CADRs. NSAIDs were responsible for causing CADRs in 11.53% of
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patients.Antiepileptics were close by, responsible in about 10.57% of cases while other drug classes were
involved in 2.88% of cases. (Fig.2).

3) Polypharmacy was prescribed in about 74% cases (Fig.3). 4) The most common ADR that occurred was
maculopapular rashes presenting in 64.42% of patients, followed by FDE occurring in 18.26% of patients &
15.38% suffered urticaria. Photosensitization was reported in 0.96% patients and STS in 0.96% of patients
(Fig.4). 5) Hartwig and Siegel scale for assessing severity was used. Most of the ADRs were of moderate
degree (76%0), while only 1% of cases were reported of severe degree although no deaths were reported (Fig.5).
6) Preventability of suspected ADRs was assessed by using Modified Schumock and Thornton scale and the
results revealed that 50.96% of ADRs were probably preventable, 37.5% ADRs were definitely preventable
and 11.5% were under the category not preventable (Fig.6)

7) According to Naranjo’s scale of causality assessment 71.15% cases were of probable causality score,
21.15% cases had definite score & possible score was for 7.69% cases, (Fig.7).

Male female ratio

E female ™ male

41.35%,

Fig.1

Class of drugs responsible for ADRs

11.53% 10.57%

Antimicrobials NSAIDs Antiepileptics Others

Fig.2
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Polypharmacy vs Monopharmacy
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Fig.3
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Fig.5
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V.  Discussion

A total of 104 cases of CADRs were included in the study, in duration of one year. Elderly and
paediatric patients are particularly vulnerable to ADRs because drugs are less likely to be studied extensively in
these extremes of age, and drug absorption and metabolism are more variable and less predictable in both of
these groups. Efforts are needed to predict and prevent the occurrence of ADRs in children®? | A little higher
incidence was found in female patients(58.65%). Similar finding in a study where about 63% females were
found to be affected was reported by Priyadharsini et al 2011 Though few studies have found higher
incidence in males, one of them reporting about 68.52 % of ADRs presenting in male children®?? . In fact a
study comprising of age group 3 months to 98 years reported that the adult group comprised the largest portion
of patients (64.0%), followed by the elderly group (32.5%) and children (3.5%). Females comprised 66.9% of
all patients, with similar distributions in the adult and elderly subgroups but female children comprised less than
half of the paediatric group, which represented a significant difference from the other age groups p < 0.001"
The difference could be due to difference in demography or composition of population and hence, a larger
sample size and longer duration of study in different populations may produce a more reliable outcome.

About 74%patients were prescribed polypharmacy which is an established cause of ADRs. It is an
additive risk of drug—drug interaction and important predictor of ADR P ADRs may occur due to drug
interaction, synergism, duplication, additive effect, discontinuation of therapy, changing the dose to save money,
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skipping some medications and physiological antagonism & It’s highly recommended to avoid prescribing
multiple drugs and use the drugs rationally. Children are more vulnerable to ADRs owing to their immature
physiological functions which affect the pharmacodynamics and pharmacokinetics of drugs differently as that
from adults.

Indiscriminate use of anti microbials increases the incidence of ADRs and cutaneous ADRs are the
commonest. In our study Antimicrobial drugs were responsible for about 71.15% cases of CADRs. It’s
consistent with the findings in reported literature. Systematic review by Tejas et al states major suspect groups
as antimicrobials (45.46%), NSAIDs (20.87%), antiepileptics (14.57%) and corticosteroids (3.87%).They
reported commonly implicated drugs were sulfa (13.32%), B-lactams (8.96%), carbamazepine (6.65%),
phenytoin (6.46%), fluoroquinolones (5.12%), ibuprofen (4.71%), nitroimidazole (4.17%), antituberculars
(2.81%), topical betamethasone (2.34%), diclofenac (2.32%) and aspirin (2.26%)®" Antibiotics were
responsible in causing 67% of ADRs in a similar study which found rashes and urticaria comprising 37% of
data™ A recent study found among anti-infectives, drugs most commonly implicated in ADRs were
amoxicillin + clavulanate (21.87 %) followed by ceftriaxone (20.31 %)??" Similar findings were reported in a
study which found antibiotics as major class of drugs associated with the ADRs (67%) and cutaneous ADRs as
the most common manifestations of such reactions (37%). The drugs were vancomycin, cloxacillin, amoxicillin,
ampicillin, meropenem, ciprofloxacin, and cefixime 2!

Maculopapular rashes were the commonest in 64.42% of patients, followed by FDE occurring in
18.26% of patients & 15.38% suffered urticaria. In a systematic review of CADRs in Indian population, 38
different types of CADRs were observed. Maculopapular rash (32.39%), FDEs (20.13%) and urticaria (17.49%)
were commonly reported ¥ So our findings are consistent though this review includes adult population too.
Rashes and urticaria were the most common type of ADR (37%) reported by another study conducted on
paediatric age group Y Another retrospective study on 90 children reported maculopapular eruption (MPE)
(57.7%), acute urticaria (16.6%) and fixed drug eruption (14.4%) B%

Naranjo’s algorithm for causality assessment of ADRs is a widely used scale ™! and was used in our
study. 71.15% cases were of probable causality score, 21.15% cases had definite score & possible score was for
7.69% cases, (Fig.7). Priyadharsini and et al reported about 80% of the ADRs of probable causality and 87%
were of probable preventability. The median preventability of ADRs in hospitals has been reported as 35.2 %(
18.7%-73.2%)®! Preventability assessed by modified Shumock &Thornton scale in our study revealed that
50.96%ADRs were probably preventable, 37.5% ADRs were definitely preventable and 11.5% were under the
category not preventable. Another study reported Majority (87.5 %) of the ADRs were of ‘probable’ causality
category and 96.9 % were not preventable. ! A systematic review and meta analysis reported that
implementing CPOE(computerized provider order entry) is associated with greater than 50% decline in pADE
(Preventable adverse drug events) rates in hospital-related settings, medication errors decline to a similar
degreet® Classification and evaluation of ADRSs in terms of severity can recognize the root cause of ADRs and
appropriate steps by healthcare providers can improve paediatric Pharmacovigilance In our study, one case
was recognized as severe type and that there was no mortality due to ADR. Most of the preventable adverse
drug events take place in prescribing stage of medication, improper prescribing judgment and inadequate patient
monitoring are the most frequent causes identified for preventability of adverse drug events' Severity assessment
by Hartwig and Siegel scale could identify about 76% cases fall into moderate category and only one fell into
severe class whereas, no death was reported because of ADRs.

VI.  Conclusion

Children are more vulnerable and prone to ADRs but not many studies have been undertaken in
paediatrics age group. The effects last longer and sometimes for lifelong in this age group. Cutaneous ADRs are
the commonest and create panic in patients and parents. Early diagnosis, treatment, awareness about the same,
monitoring and reporting needs to be done along with more and more studies to generate data which will ensure
safety indices to improve and avoid undesirable consequences .1t will generate awareness in medical personnel
to address the issue as early as possible in case of unavoidable consequences. Most of the ADRs are still in the
category which could be prevented and the figure if managed well would reduce the incidence to very low
index. Causality assessment shows that if awareness about the same is there along with more study data
available, the ADRs can be predicted and avoided or at least early management be ensued. The drugs which are
responsible in most cases for causing CADRs for example anti microbial agents, their indiscriminate use can be
avoided. All the hospitals should have ADR reporting culture and should generate their own data to understand
their status and develop strategies to curb the same. Children are our future; giving them a beautiful and healthy
life is securing our tomorrow.

DOI: 10.9790/0853-1606105157 www.iosrjournals.org 56 | Page



Adverse Cutaneous Drug Reactions in Paediatric patients in a Tertiary....

Acknowledgements
We gratefully acknowledge the help of Dr.Rana Surendra Singh, Dean of MIMS, Indore for all his

guidance, help & support during the study. We also sincerely thank the staff of Medical record section, MIMS,
Indore for providing us with all the case records and required information.

1.
[2].

13].
[4].
[5].
[6].
7.

(8]
[9].

[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].

[20].
[21].

[22].
[23].

[24].
[25].
[26].
[27].

[28].

[29].

[30].
[31].

References
Biswas P, Biswas AK. Setting standards for proactive pharmacovigilance in India: The way forward. Indian J Pharmacol
2007;39:124-8.
Patel KJ, Kedia MS, Bajpai D, Mehta SS, Kshirsagar NA, Gogtay NJ. Evaluation of the prevalence and economic burden of adverse
drug reactions presenting to the medical emergency department of a tertiary referral centre: A prospective study. BMC Clin
Pharmacol 2007;7:8
Raut A, Diwan A, Patel C, Patel P, Pawar A. Incidence, severity and financial burden associated with adverse drug reactions in
medicine inpatients. Asian J Pharm Clin Res 2011;4:103-11.
Khan FA, Nizamuddin S, Najmul H, Mishra H. A prospective study on prevalence of adverse drug reactions due to antibiotics
usage in otolaryngology department of a tertiary care hospital in North India. Int J Basic Clin Pharmaco
Smyth R.M., Gargon E., Kirkham J., Cresswell L., Golder S., Smyth R., Williamson P. Adverse drug reactions in children-a
systematic review. PLoS ONE.2012; 3:e24061.
Chien J.Y., Ho R.J. Drug delivery trends in clinical trials and translational medicine: evaluation of pharmacokinetic properties in
special populations. J. Pharm. Sci.2011; 100:53-58.
Menniti-Ippolito G, Raschetti R, Da Cas R, et al. Active monitoring of adverse drug reactions in children. Italian Paediatric
Pharmacosurveillance Multicenter Group. Lancet. 2000;355:1613-4. [PubMed]
Dhar S, Banerjee R, Malakar R. Cutaneous drug reactions in children. Indian J Paediatr Dermatol 2014;15:5-11
Dos Santos DB, Coelho HL. Adverse drug reactions in hospitalized children in Fortaleza, Brazil. Pharmacoepidemiol Drug Saf.
2006;15:635-40. [PubMed]
Rallis E, Balatsouras DG, Kouskoukis C, et al. Drug eruptions in children with ENT infections. Int J Pediatr Otorhinolaryngol.
2006;70:53-7. [PubMed
Dreifuss FE, Santalli N, Langer DB, Sweeney KP, Moline KA, Menander KB. Valproic acid hepatic fatalities: a retrospective
review. Neurology 1987; 37: 379-385.
Crock PA, McKenzie JD, Nicoll AM, Howard NJ, Cutfield W, Shield LK, et al. Benign intracranial hypertension and recombinant
growth hormone therapy in Australia and New Zealand. ActaPaediatr 1998; 87: 381-386.
Johann-Liang R, Wyeth J, Chen M, Cope JU. Pediatric drug surveillance and the Food and Drug Administration's adverse event
reporting system: An overview of reports, 2003-2007. Pharmacoepidemiol Drug Saf. 2009;18:24-7.
Segal AR, Doherty KM, Leggott J, Zlotoff B. Cutaneous reactions to drugs in children. Pediatrics. 2007;120:1082-96. [PubMed
Warrington R, Silviu-Dan F. Drug allergy. Allergy Asthma Clin Immunol. 2011;7(Suppl. 1):S10. [PMC free article] [PubMed]
Szczawinska-Poplonyk A, Breborowicz A. Vitamin D impact on immune functions: implications for preventive strategy of allergic
disease? Postep Derm Alergol. 2012;29:176-81.
Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et al. A method for estimating the probability of adverse drug
reactions. ClinPharmacolTher. 1981;30:239-45
Hartwig SC, Siegel J, Schneider PJ. Preventability and severity assessment in reporting adverse drug reactions. Am J Hosp
Pharm. 1992;49:2229-32
Schumock GT, Seeger JD, Kong SX. Control charts to monitor rates of adverse drug reactions. [1091-2, 1095-6].Hosp
Pharm. 1995;30:1088
Schumock GT, Thornton JP. Focusing on the preventability of adverse drug reactions.Hosp Pharm. 1992;27:538.
Priyadharsini R., Surendiran A., Adithan C., Sreenivasan S., SahooFiroj Kumar. A study of adverse drug reactions in pediatric
patients. J. Pharmacol. Pharmacother.2011;2:277-280
Kurian, J., Mathew, J., Sowjanya, K. et al. Indian J Pediatr (2016) 83: 414. doi:10.1007/s12098-015-2002-1
Yu YM, Shin WG, Lee J-Y, et al. Patterns of Adverse Drug Reactions in Different Age Groups: Analysis of Spontaneous Reports
by Community Pharmacists. Fortin A, ed. PLoS ONE. 2015;10(7):e0132916. doi:10.1371/journal.pone.0132916.
Impicciatore P, Choonara I, Clarkson A, Provasi D, Pandolfini C, Bonati M. Incidence of adverse drug reactions in pediatric in/out-
patients: a systematic review and meta- analysis of prospective studies. Br J ClinPharmacol 2001; 52: 77-83.
Kanjanarat P., Winterstein A.G., Johns T.E., Hatton R.C., Rothi R.G., Segal R. Nature of preventable adverse drug events in
hospitals: a literature review. Am. J. Health Syst. Pharm. 2003; 60:1750-1759.
Khan LM, Al-Harthi SE, Saadah Ol (2013) Adverse drug reactions in hospitalized pediatric patients of Saudi Arabian University
Hospital and impact of pharmacovigilance in reporting ADR. Saudi Pharm J 21:261-266.
Patel TK, Thakkar SH, Sharma D C. Cutaneous adverse drug reactions in Indian population: A systematic review. Indian Dermatol
Online J [serial online] 2014 [cited 2017 Jun 16];5, Suppl S2:76-86
Alomar MJ. Factors affecting the development of adverse drug reactions (Review article). Saudi pharmaceutical journal: SPJ: the
official publication of the Saudi Pharmaceutical Society. 2014;22(2):83-94. Epub 2014/03/22. PubMed Central PMCID:
PMC3950535
Bates D.W., Clapp M.D., Federico F., Goldmann D.A., Kaushal R., Landrigan C. Medication errors and adverse drug events in
pediatric inpatients. JAMA. 2001;285(16):1107-1116
Cutaneous adverse drug reactions in children. A series of 90 cases.Tunis Med. 2012 Jan;90(1):45-50.
Nuckols T. K., Smith-Spangler C., Morton S.C., et al. “The Effectiveness of Computerized Order Entry at Reducing Preventable
Adverse Drug Events and Medication Errors in Hospital Settings: A Systematic Review and Meta-analysis.” Systematic Reviews.
2014; 3:56.

DOI: 10.9790/0853-1606105157 www.iosrjournals.org 57 | Page


https://www.ncbi.nlm.nih.gov/pubmed/10821367
https://www.ncbi.nlm.nih.gov/pubmed/16287200
https://www.ncbi.nlm.nih.gov/pubmed/15978677
https://www.ncbi.nlm.nih.gov/pubmed/17908729
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3245433/
https://www.ncbi.nlm.nih.gov/pubmed/22165859

