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ABSTRACT

Background: Several literatures have reported adverse drug reaction between 5.9 to 22.3% among hospitalized
patient in India and western countries respectively. The present study was undertaken to know the incidence of
adverse drug reactions among the hospitalised patients at a secondary care hospital in South India. Method: One
year and ten months prospective study included 1000 hospitalized patients at a secondary care hospital whose
medical records were reviewed. Suspected adverse drug reactions were evaluated for causality, preventability and
severity by Naranjo’s probability scale, modified Schumock and Thornton’s criteria, and modified Hartwig’s criteria,
respectively. Results: Among the 1000 hospitalized patients medical charts reviewed, 80 patients experienced
adverse drug reaction. Type A reaction accounted for most of adverse drug reaction. 73.75% of the adverse drug
reaction was preventable. 56.25% was found to be mild, 43.75% moderate and none of adverse drug reactions
was severe. Among the adverse drug reaction 43.75% were reported with diuretic class of drug. The organ
systems affected mostly were gastro intestinal tract (46.25%) and haematological system (15%). The significant
association was found with age and incidence of adverse drug reaction in the study population. The occurrence of
ADR was higher in male medical and lesser in paediatric units. Conclusion: In the present study fewer hospitalised
patients experienced adverse drug reactions than compared to study reported by western countries.
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INTRODUCTION

ADR detection relies on post marketing
studies and spontaneous reporting, as the
rare ADRs of the drugs go undetected in
clinical trials. Spontaneous reporting suffers
from limitations like under reporting, biased
decision by the physician, lack of awareness
and time.! Around 84,470 Individual Case
Safety Reports (ICRS) were reported under
pharmacovigilance program of India till
May 2014 and 43, 161 is reported duting
the period of 1 June 2014 to 31 May 2015 in
the VigiBase as mentioned Uppasala report
70 of July 2015.°

In India, incidence of ADR is between
59 to 22.3% while deaths due to
ADRs account for 1.8%.*° The United
States Food and Drug Administra-
tion (USFDA) and European Medical
Agency (EMEA) emphasize the need to
continually evaluate the beneficial and
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harmful effects of drugs in order to
provide appropriate, safe and effective
drug therapies.®”’

Adverse Drug Reactions (ADRs) are one of
the major causes for decreased quality of
life and mortality. Hospital admission due to
ADRs varies from 2.9% to 5.6% and 35%
of hospitalised patients expetience ADRs.®
ADRs erode patient’s confidence by incre-
asing their length of hospital stay, affect
quality of life and importantly imparts
financial burden. Also they are the seventh
leading cause of death.! We evaluated the
extent of ADRs occurred in hospitalized
patients in this present study.

MATERIALS AND METHODS

The study population comprised of in-patients
belonging to five units (Male Medical unit,
Female Medical Unit, Intensive care unit,
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Paediatric unit and Surgical unit) of 420 bedded secon-
dary care hospital located in Ootacamund (Ooty), the
Nilgiris district, Tamilnadu, India. The patients were
assessed by comprehensive collection of ADR data by
a single trained pharmacist over a period of one year
and ten months from September 2013 to July 2014.
The study was approved by Institutional Review Board,
JSS College of Pharmacy, Ootacamund, (JSSCP/DPP/
IRB/003/2013-14).

The patients admitted due to drug abuse, intentional
and accidental poisoning, over dose of medications,
with medication error or non-compliance and patients
who were hospitalised on Sunday and discharged on the
same day were excluded from the study.

Study wards were visited by the researcher, all the
patients” medications order and nursing notes were
screened for the presence of ADRs as per the guide-
lines by World Health Organisation (WHO).” Objective
markers like laboratory results and subjective markers
of ADRs like diarrhoea, vomiting and rash are identified
through patient’s records. The outcome of the patients
is assessed by daily review of the medical records.

Discussion with the physician of the wards and wher-
ever appropriate discussion with patients was done. All
health care team members were informed about the
study, to notify any such ADR in person or over phone
or through the notification card available in the wards.
The Naranjo’s scale was used to assess the degree of
classification of ADRs." The Schumock and Thornton
criteria and Hartwig scale were used to assess the
preventability and severity of the reaction.''> The WHO
Anatomical Therapeutic and Chemical classification and
WHO-Adverse Reaction Terminologies (WHO-ART)
are used to code for the drugs prescribed and ADRs
experienced by the hospitalised patients respectively.

Statistical Analysis

The data obtained was analysed using GraphPad Prism
version 6.04 for Windows and SPSS version 22.0 for
windows (SPSS Inc., Chicago II, USA). Descriptive list-
ing was performed for characteristics of ADRs. Results
are expressed as percentage, mean (+ SD) for numerical
variables. The total incidence of in-patients ADRs was
defined as total number of inpatients who developed
ADR during the study period in relation to total number
of in-patients in the study wards. % square and student
‘-test were applied wherever appropriate and P-value
of less than 0.05 was considered significant.

RESULTS

A total of 1000 patient’s medication charts were
reviewed during the period of one year and ten
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months. Among them, 80 (8%) had one or more ADRs,
77(96.25%) wereidentified by the trained pharmacistsand
remaining 3 (3.75%) was detected by physician. Table 1
mentions the list of demographic details with age
wise distribution with incidence of ADRs reported
and without any incidence of ADRs. Out of 1000
patient’s medical chart reviewed, the patients aged above
60 years had higher incidence of ADRs (14.91%)
when compared with other age groups. There was sig-
nificant association between patients age and ADRs
occurrence (P>0.05). The mean age of the study
population who reported ADR was 52.21 years. The
ADR incidence was higher in female patients (9.2%)
than male however gender was not associated to ADR
(P=0.3217).

The odds ratioof ADRsamongthehospitalized patients
in the respective medical units were analysed (Table 2).
It was found that the patients admitted to male medi-
cal ward experienced higher ADR than any other
ward with Intensive care unit being the reference
(P=0.0237). The incidence of ADR was 2.13 times
higher in male medical unit in comparison to Intensive
care unit.

The drug class diuretics is associated with higher
incidence of ADRs, 43.75% (n=35). Among diuretics,
furosemide was found to cause more ADRs (31%); and
diarrhoea being mostly reported (Table 3). The organ
system that was affected was gastro intestinal tract
37 (46.25%) followed by haematological system 12 (15%)
as mentioned in Table 4.

Among the reported ADRs, 56.25% was found to be
mild, 43.75% moderate and none of ADRs was severe
in nature. 78.75% was probable and, 21.25% was pos-
sible and none of the patients had definite and unlikely.
93.75% of the patient experienced type A reactions and
the rest had type B reactions as per the Wills and Brown
classification for the adverse drug reactions (Table 5).
In the present study, 78.75% of adverse drug reac-
tions were recovered/tresolved with sequelae, 12.5 %
were recovering/resolving and only 8.75 % of cases were
recovered/resolved from ADRs. As per the Thornton
preventability scale it was found that 73.75% were pre-
ventable followed by 25% were not preventable and
1.25% definitely preventable in the study. Overall, there
was 90% agreement between the assessors in the causal-
ity, preventability, and severity assessments.

DISCUSSION

The adverse drug reactions related problems with the
drug are a concern, when administered at the thera-
peutic level and cause harm in various ways. Globally
the incidences of adverse events were around 43 million
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Table 1: Demographic characteristics of the patients

Characteristics No. of patients with  No. of patients without

ADR (%) ADR (%)
Age (Years)
<18 3(1.68) 175 (98.31)
18-60 40 (6.96) 534 (93.03)
>60 37 (14.91) 211 (85.05)
(x2=26.61, df= 2, P< 0.0001).
Gender
Male 50 (7.41) 625 (92.59)
Female 30(9.2) 295 (90.77)

(x270.991, df=1,P=0.319

Table 2: Adverse drug reactions reported in different units

Unit type

No. of ADRs Odds ratio P value
Intensive care unit Ref -- --
Male medical unit 38 2.139 (1.109-4.126) 0.023
Female medical unit 25 1.716 (0.853-3.450) 0.172
Paediatric unit 02 0.1670 (0.0371-0.750) 0.008
Surgical unit 02 0.3767 ( 0.0830-1.709) 0.247

Table 3: Drugs mostly found to cause ADR among the study population

Drug Class

Number (%)
ADRs

Drugs Name

ADRs (Number)

Anti -ulcers

Antibiotics

Cardio glycoside

Anti-coagulants

Diuretics

NSAIDs

Anti-retroviral
Steroids

Antihypertensive

Bronchodilators
Psychotropic drugs

7 (8.75)

14 (17.5)

1 (1.25)

2 (2.5)

35 (43.75)

6 (7.5)

4(9)
4 (5)

5 (6.25)

1(1.25)
1(1.25)

T. Ranitidine (7)
C. Doxycycline (1)
Inj. Gentamycin (10)
T. Ciprofloxacin (2)
T. Cefotaxim (1)
T. Digoxin (1)

T. Warfarin 7 (1)
Inj. Heparin (1)

T. Furosemide (35)

T. Spironolactone (3)
Inj. Mannitol (1)

T. Aspirin 150 mg (2)

T. Ibuprofen (3)

T. Paracetamol (1)
T. Zidovudine (4)
Inj. Hydrocortisone (4)
T. Atenolol (3)

T. Enalapril (2)

T. Deriphylline (1)
Inj. Diazepam

Granulocytosis (6),
Metabolic Acidosis (1)

Pain (1), Dehydration (8),
Diarrhea (4), Hypertension (1)

Tonsillitis (1)
Chronic Heart Failure (1),
Oliguria (1)
Hypothermia (1), Diarrhea (15), Myocardial Infraction (1),
Dehydration (8), Anemia (3),
Diabetic ketoacidosis (3),

Pharyngitis (1), Diabetes mellitus (2)
Hemolytic Anemia (1), Oliguria (1), Acidosis (1)
Acidosis (1)

Myocardial Infarction(1),

Chronic Heart Failure(1)

Acute Renal Failure (1), Vomiting (1), Dehydration (1)

Dehydration (1)
Anemia (4)
Jaundice (4)
Myocardial Infarction (1), Hypothyroidism (2)
Dehydration (2)
Myocardial Infarction (1)
Mononucleoside syndrome (1)

(T denotes Tablet; Inj. denotes Injection and C denotes Capsules).
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Table 4: Organ system implicated by ADRs

Table 5: Level of severity and type of reaction

Organ System Affected No. OI:;IQOR)S () Is'::,’::i:); No of ADRs (%) Type No of ADR (%)
Respiratory 2 (2.50) Mild 45 (56.25) Probable 63 (78.75)
Muscoskeletal 1(1.25) Moderate 35 (43.75 Possible 17 (21.25)
Gastro intestinal 37 (46.25) Severe - Definite -
Genitourinary 6 (7.50) Total 80 Unlikely -
Cardio vascular 2 (2.50)
Neurological 5(6.25) coside and non-opioid analgesics were the most offending
Hematological 12 (15) drugs. Based on the ATC classification the drug furose-
Endocrine 8 (10) mide was the mostly implicated drug resulted in ADRs
Urinary 2 (2.50) in the present study. Furosemide causing diarrhoea, the
Nephrological 1(1.25) reason is unknown. In the present study it is found that
Hepatic 4 (3.75) the incidence of ADR was higher in male medical unit
Sensory 2 (2.50) compared to other units, this finding is similar to study

each year and caused disability among 23 million.
Among this two third occur in low income and middle
income countries.! The present study was undertaken
to know the prevalence and asses the causality and
preventability at the secondary care hospital. The preva-
lence of ADRs among the hospitalized patients in the
study were 8% which was lower when compared with
other studies conducted elsewhere."”'* The majority of
the hospitalized patients experienced ADRs were in the
age group of greater than 60 years (14.91%) followed by
18-60 years (6.96%) and this finding are similar from the
other study conducted in India."” But when compared
with the study by Scheneider JK ez a/'° the incidence of
ADRs found in the elderly population in our study was
less. The possible reason might that the disease pattern
experienced in this population is different and the vari-
ation in the way the study was conducted among the
hospitalised patients in the different units. In our study,
ADRs commonly occurs in women when compared to
men the finding is similar when compared with other
studies; as the CYP P450 (CYP 3A4) activity is higher
in females than compared with males as this enzyme
will cause different effects on the drug metabolism,
though the physician don’t change the dosage of the
drug based on the gender but it is important to consider
while prescribing the narrow therapeutic range drugs.
Female are more likely than men to interpret the
discomfort that is caused.”? In this study, 96.25%
(n=77) of ADR was identified and reported by trained
pharmacist and 3.75% (IN=3) by the physician respec-
tively, thus the advantage of the trained pharmacist in
identifying ADR is due to their ward round participa-
tion, patient interview and careful monitoring of labora-
tory data of patients. Most of the patients expetienced
diarrhoea affecting the gastro-intestinal organ system
which is also similar to the study by Suh DC ez a/*
Murphy ez al® and Biradar ef al* reported that aminogly-
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reported by Davies ¢# al.”

In the present study, we did not find the association
with the number of drugs that was administered to the
patients as the ADRs that were found was associated
with the individual drug prescribed by the physician.
Thus, emphasising the need for strong monitoring the
medical records by the clinical pharmacists of hospi-
talised patients receiving medication. Among the
geriatrics population on who experience multiple disease
conditions and are associated with high risk of ADRs due
to drug-drug interactions. Our study found that 100% of
ADRs were either possible or probable of which 73.75%,
preventable which is similar to other research findings.”**
Most type of ADRs reported in the study is of Type
A reactions as reported by other researchers.”**” Unlike
most studies, the hospital admissions due to ADRs are
preventable. The ADRs reported in the study are mostly
mild in nature self-limiting which resolves over a period
of time which shows the drug used in the management
of different medical conditions is properly managed by
the treating physician who uses only the drugs listed
under essential drug list of Government of Tamilnadu.
Thus, this controlled use of drugs has contributed to
improved understanding and better therapeutic manage-
ment of medical conditions at the secondary care
hospital set-up.

The advantage of the present study is that it is prospec-
tive in nature allowing capture more accurate recording
of both the drug history and symptoms, and the assess-
ment of causality. The limitation of the study was
that the drug usage pattern before admission was not
obtained by the patients as they were unable to provide
the information and also recall bias is highly possible.

CONCLUSION

In this study, 8 per cent of the hospitalised patients
experienced adverse drug reactions. Though this is
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fewer compared to western countries, the spontaneous
reporting of ADR by the physician is lacking, indicating
the need to create awareness of ADR reporting. Well-
structured pharmacy and therapeutic committee and its
functioning will further strengthen the ADR monitoring
program of India.
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