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Abstract 
BACKGROUND:  Adverse Drug Reactions (ADRs) constitute an enormous burden for the society. The aim of the present 
study was to detect, document, assess and report the suspected ADRs and preparation of guidelines to minimize the 
incidence of ADRs. 

METHODS:  A prospective-observational study was conducted in the Department of General Medicine of a tertiary care 
hospital for 12 months from April 2008 to March 2009. Detected and suspected ADRs were analyzed for causality, se-
verity and preventability using appropriate validated scales and were reported. ADR alert card was prepared and given 
to patients. Therapeutic guidelines were prepared and given to the relevant departments. 

RESULTS: A total of 57 ADRs were detected, documented, assessed and reported during the study period the incidence 
was found to be 1.8%. Assessment of severity of the suspected ADRs revealed that 12% of suspected ADRs were se-
vere and 49% of ADRs were moderate in severity. Causality assessment was done which revealed 63% of ADRs were 
possibly drug-related. The majority of patients who had suffered from ADRs were above 60 years (56%). Gastrointesti-
nal system was most commonly affected (37%) and the drug class mostly associated with ADRs was antibiotics (23%). 
Preventability of ADRs was assessed; and the results revealed that 28% of ADRs were definitely preventable. 

CONCLUSIONS: Measures to improve detection and reporting of adverse drug reactions by all health care professionals 
is recommended to be undertaken, to ensure, and improve patient's safety. In this way, hospital/clinical pharmacists play 
the cornerstone role. 

KEYWORDS:  Adverse Drug Reactions (ADR), Prevalence, India. 
 

JRMS 2011; 16(1): 16-25 

 
orld Health Organization (WHO) 
defines an adverse drug reaction 
(ADR) as "one which is noxious and 

unintended, and which occurs in doses nor-
mally used in human for prophylaxis, diagno-
sis or therapy of disease, or for the modifica-
tion of physiological functions.1" According to 
the Centre for Health Policy Research, more 
than 50 percent of the approved drugs in the 
United States were associated with some type 
of adverse effect not detected prior to ap-

proval.2 At least one ADR has been reported to 
occur in 10 to 20% of hospitalized patients.3 
Pharmacovigilance or ADR monitoring, 
launched by WHO in the 1960s in the wake of 
'thalidomide' disaster, is currently an inte-
grated global effort of more than 70 countries 
worldwide. After the "thalidomide tragedy" 
many countries have established drug moni-
toring systems for early detection and preven-
tion of possible drug-related morbidity and 
mortality. The use of traditional and comple-
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mentary drugs (e.g. herbal remedies) may also 
pose specific toxicological problems, when 
used alone or in combination with other 
drugs.2 
 In the United States, it has been reported 
that ADRs due to prescription and over the 
counter drugs during the period 1966 to 1996, 
affected 6.7% of patients with 3.2% death.4 
While similar figures are not available for In-
dia, it is logical to surmise that the figures in 
relative and absolute numbers would be much 
higher in view of high levels of unmonitored 
and indiscriminate drug use widely prevalent 
in the country. 
 Most of the advanced countries have set up 
an adverse drug reaction reporting system at 
the national level. ADR reporting programs on 
an institutional basis can provide valuable in-
formation about potential problems in drug 
usage in that institution. Furthermore, review-
ing pooled data from diverse geographic, so-
cial and medical population enhances the abil-
ity to identify rare events and to generate new 
signals and thus in setting up a sound pharma-
covigilance system in the country. Therefore, 
setting up of ADR monitoring centers at a 
more regional or hospital level and integrating 
them with a sound network can reveal unusual 
or rare ADRs prevalent in Indian population. 
 ADR monitoring and reporting activity is in 
its infancy stage in India. Lack of well struc-
tured and effective ADR reporting and moni-
toring programe is a major problem in India in 
monitoring the drug safety in Indian popula-
tions. The clinicians who prescribe and follow-
up on treatment outcomes are best suited to 
detect adverse reactions in their patients based 
on information gathered from the patients and 
their own clinical observations. However, due 
to the lack of interest and clinical acumen, apti-
tude and time, many untoward adverse inci-
dents pass unnoticed. Moreover, many physi-
cians are unaware that clinically important 
ADRs should be reported to the ADR report-
ing and monitoring centers. As a result, ADRs 
are often not detected or documented. This 
could be achieved through establishing or set-
ting up more number of hospital-based or local 

ADR reporting and monitoring programs that 
can assist healthcare professionals. It may be-
come a heavy burden on prescribers to ensure 
that they keep abreast of the evidence regard-
ing ADR to improve the quality of patient care. 
Therefore, there is a greater and urgent need to 
create and enhance physicians' awareness 
about detection, management, prevention and 
reporting of ADR. The benefits of pharmacists, 
pharmacy staffing and clinical pharmacy ser-
vices to reduce ADRs are documented else-
where.5 Studies from various literatures re-
vealed that review and monitoring of pre-
scribed medicines by pharmacists may help to 
improve the clinical condition of the patients 
and may reduce the cost of treatment.6 The aim 
of present study was to estimate the preva-
lence of adverse drug reactions at a private ter-
tiary care hospital in south India. 

Methods 
This prospective-observational study was con-
ducted in the Department of General Medicine 
at a 500-bedded multi-specialty medical insti-
tution which is one of the largest hospitals in 
Coimbatore. The reason for selection of the 
Department of General Medicine was that 
many studies from literature showed that a 
great number of Adverse Drug Reactions were 
seen in this department.4 
 The study was carried out for a period of 12 
months from April 2008 to March 2009 and in-
volved a multidisciplinary spontaneous (vol-
untary) reporting program that relies on both 
the prospective and concurrent detection of 
suspected adverse drug reactions and drug 
interactions. 
 All patients of either sex and of any age 
who developed an ADR during the above 
mentioned time period were included in the 
study and the exclusion criteria were consid-
ered as the outpatient cases, patients who de-
veloped an ADR due to intentional or acciden-
tal poisoning, ADRs due to the fresh 
blood/blood products, drug overdose and pa-
tients with drug abuse and intoxication. 
 The protocol of the study was approved by 
the Research and Bioethical Committee of the 
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hospital. The authors were permitted to utilize 
the hospital facilities to make a follow up of 
the prescriptions in the selected department. 
 
ADR Reporting 
Adverse drug reaction reports were accepted 
from all the healthcare professionals of differ-
ent specialties irrespective of their status and 
types of services offered. The reporter was not 
required to prove cause and effect prior to the 
reporting of "suspected" adverse drug reaction. 
Various modes of reporting system was 
adopted including use of ADR notification 
form, telephone reporting, direct access, refer-
ral of patients and personal meeting so as to 
ease the reporting of "suspected" ADRs. Once 
the suspected ADR was reported, patients' 
medical records were reviewed and also pa-
tients and or healthcare professionals were in-
terviewed as appropriate to collect all the nec-
essary and relevant data pertaining to the 
"suspected" ADR. 
 The details of data collected pertaining to 
the reported ADR include: description of 
event, suspected medication, other medica-
tions including over the counter medicines and 
medication on admissions, presenting com-
plaints, past medical history, allergic status, 
possible involvement of risk factors of an ADR 
and previous exposure. Later all the collected 
data were further reviewed and documented 
in a suitably designed ADR documentation 
form.1 Then the reported event was subjected 
to evaluation, and analyzed to indicate how 
likely it was that the implicated drug caused 
the "suspected" adverse reaction. 
 
Designing of ADR Reporting System 
ADR Notification Form 

As a first step to the implementation of ADR 
reporting and monitoring system, a suitable 
"ADR notification form" (internationally 
known as "Yellow card") was designed [Fig-
ures 1(a) and 1(b)]. This was prepared based 
on a format similar to the "Yellow card" of the 
Committee on Safety of Medicines (CSM),7 and 

United Kingdom (UK) and Australia's Adverse 
Drug Reaction Advisory Committee's (AD-
RAC) "Blue card",7 with necessary changes, to 
suit the present study. This notification form 
contained only the basic and essential informa-
tion such as patient demographic details, in-
formation about the suspected medication, de-
scription of event, date and signature of the 
reporter. 
 
ADR Documentation Form 

Similarly, a suitable ADR documentation form 
was designed to gather and document as much 
relevant data as possible pertaining to the re-
ported reaction. The ADR documentation form 
was tailor-made by the authors according to 
the need. The designed ADR documentation 
form contained the specific details regarding 
patient demography, description of event, me-
dications suspected, medication used prior to 
the reaction with their complete dosing regi-
mens, co-morbidities, risk factors involved, 
patient allergic status, causality category, se-
verity, predictability, preventability, manage-
ment of reported adverse reaction, outcome of 
management and follow up details. 
 A "thank you note" was specially designed 
and basically meant to thank the reporters for 
participating in the program and also ac-
knowledge the receipt of the report. Further, 
the information regarding percentage inci-
dence, mechanism and management of re-
ported ADRs were provided and personalized 
to each reporter with information pertaining to 
the ADR reported by the individual. 
 An ADR "alert card" was designed and pro-
vided to patients who developed an ADR. The 
"alert car"' was designed on a similar format as 
that used in other countries like Australia. The 
"alert card" provided the details of suspected 
ADR, suspected medication, and date of onset 
of reaction on one side while other side of the 
"alert card" contained the demography and 
address of the patient. The size of the "alert 
card" was handy and had the appearance of a 
visiting card [Figures 2(a) and 2(b)]. 
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Figure 1(a). Adverse Drug Reaction monitoring card (front view) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1(b). Adverse Drug Reaction monitoring card (backside view) 
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Figure 2(a). Adverse Drug Reaction alert card (front view) 

 

 
Figure 2(b). Adverse Drug Reaction alert card (backside view) 
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Criteria for Reportable ADR 
In the present study, the World Health Or-
ganization (WHO) definition of an ADR was 
adopted as a criterion for reporting any sus-
pected reaction. The WHO defines an adverse 
drug reaction as "one which is noxious and un-
intended, and which occurs at doses used in 
man for prophylaxis, diagnosis or therapy of 
disease, or for the modification of physiologi-
cal function.1" 
 
Assessment of ADR Reports 
All the reported events were evaluated, after 
collecting adequate data from appropriate 
sources, as to explore the likely involvement of 
suspected drug in causing the reported event. 
In assessing the causality, concerned clinician 
and/or unit chief opinion was obtained. After 
having assessed the causal relationship be-
tween the suspected drug and the adverse re-
action, irrespective of their causality category, 
the reports were subjected to further analysis 
including their severity, predictability and 
preventability of reported reactions. 
 
Causality Assessment 
The causality relationship between suspected 
drug and reaction was established by using 
WHO and Naranjo's causality assessment 
scales. The causality of reported reactions was 
categorized to any one of the following catego-
ries based on the scale used: 
 
WHO Assessment Scale:8 Certain, probable, 
possible, unassessable/unclassifiable, unlikely, 
conditional/unclassified. 
 
Naranjo's Assessment Scale:9 Definite, prob-
able and possible; 
 
Assessment of Severity 
The severity of reported reactions was assessed 
by using Hartwig scale 10 and was categorized 
into mild, moderate and severe. 
 
Assessment of Predictability 
The predictability of the reported ADRs was 
assessed by using developed criterion for de-

termining predictability of an ADR and was 
categorized as predictable or not predictable 
based on the incidence rate of reported adverse 
drug reaction. 
 
Assessment of Preventability 
The preventability of reported ADRs was as-
sessed by using Modified Schumock and 
Thornton scale 11 and was categorized as defi-
nitely preventable, probably preventable and 
not preventable. When an event was reported, 
all patients who experienced an ADR were fol-
lowed from the day of reporting of an ADR 
until the discharge of patients to gather up-
dated information regarding the changes and 
the progress in the patients' condition and 
management. Also, at the time of discharge 
"alert card" was provided to those patients 
who met the criteria for the issue of alert card. 
 
Feedback to Reporters 
Feedback on reported adverse drug reaction 
was provided to all reporters after analyzing 
the reported reaction. The feedback was per-
sonalized to each reporter with all necessary 
information pertaining to the reported ADR 
such as its percentage incidence, mechanism of 
ADR and management of reported adverse 
drug reaction. The feedback on reported ADR 
was provided by means of issue of "thank you 
note". 
 
Reporting Suspected ADRs 
The suspected ADRs were reported to the 
pharmacovigilance center [Regional Pharma-
covigilance Center (South)] through online 
(email: adr@jipmer.org.) and by direct mailing 
also. 

Results 
A total of 57 documented ADRs were identi-
fied in 3117 General Medicine ward admis-
sions during the study period. The results of 
the age categorization revealed that the pa-
tients of 60 years and above age group experi-
enced maximum ADRs which were about 56%, 
followed by 33% in age group between 30-59 
years old and 11% in 18-29 years age group. 
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The present study revealed that 8 (14%) pa-
tients were admitted due to an ADR compared 
to 49 (86%) who were affected by ADR after 
hospital admission. Of the patients who ex-
perienced ADR during the study period 35 
(61%) were male and 22 (39%) were female. 
Causality assessment through WHO scale in-
dicated that 42% of them were possible (Figure 
3). Causality assessment of suspected ADRs 
using Naranjo's scale showed that 63% of them 
were probable and the rest of them categorized 
as possible. The severity of 49% of reactions 
(using Hartwig scale) was reported as moder-
ate and 12% considered as severe. On the basis 
of Modified Schumock and Thornton scale, 16 
(28%) and 4 (7%) reactions of the suspected 
ADRs were definitely and probably prevent-
able, respectively. In 21 (37%) of cases the ADR 
was managed by withdrawal of drug and in 12 
(21%) patients the dose of drug was altered. 
While in 14 (25%) of cases the severity of ADR 
was safely decreased, 43 (75%) patients recov-

ered from the reaction. No fatal cases were re-
ported. Dechallange was done in 21 (37%) and 
the affected patients were not subjected to re-
challenge. Multiple drug therapy, age and co-
morbid diseases were identified as the major 
predisposing factors for occurrence of ADRs 
(Figure 4). The major risk factors for causing 
ADRs were identified as cardiac problems, 
smoking, alcohol intake, etc. (Table 1). 

 
Table 1. Probable risk factors for incidence of 
Adverse Drug Reactions in studying patients 

 

Risk factors 
Number of  

patients (%) 
Renal insufficiency 05 (09) 
Cardiac problem 27 (47) 
Hepatic insufficiency 04 (07) 
Previous allergy 03 (05) 
Smoking 21 (37) 
Alcohol 13 (23) 
Drug addiction 00 (00) 
Others 22 (39) 
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Figure 3. Causality assessment of suspected Adverse Drug Reactions (WHO scale) 

 

68

56

42

11
4

0
10
20
30
40
50
60
70
80

Multiple
drugs

Age Comorbid
disease

Genetics Others

P
er

ce
nt

 %

  

Figure 4. Predisposing factors for adverse drug reactions 



Prevalence of ADRs in a south Indian hospital Sriram et al 
 

JRMS/ January 2011; Vol 16, No 1. 23 

Discussion 
The incidence of suspected ADRs was found to 
be 1.82% and is comparable with the study 
done by Rao et al,3 which evaluated the reports 
of ADRs in the inpatients at a south Indian 
hospital for their incidence and pattern and 
found that the incidence of ADRs was 2.8% in 
hospitalized patients. Pirmohamed et al12 con-
cluded from a prospective analysis of about 
18,820 patients in UK in which about 1225 ad-
missions were related to ADRs giving a preva-
lence of 6.5%. This is consistent with the find-
ings of Arulmani et al.13 
 Pirmohamed et al have shown a greater 
percentage of geriatric population suffering 
from adverse reactions which is consistent 
with the present results that mentioned be-
fore.12 
 According to the present findings the ADRs 
in the hospital patients were more documented 
in males which is consistent with the earlier 
report by Gupta et al.14 Sex ratio in admitted 
patients might be an intervening factor but 
does not seem to be a major determinant. 
 Causality assessment was done by using 
WHO and Naranjo scale. The assessment done 
by using WHO scale reveals that 42% of ADRs 
were possibly drug-related, 23% of ADRs were 
probably drug-related, whereas 30% were clas-
sified as certainly related to drug. Assessment 
by Naranjo scale showed that 63% of ADRs 
were possibly drug-related, whereas 37% were 
classified as probably or definitely related to 
the drug. These results matches with Davies et 
al 15 study which had assessed the feasibility 
and established the methodology for conduct-
ing a large prospective study to fully assess the 
impact of ADRs on inpatients. Causality as-
sessment showed that 63% of ADR were pos-
sibly drug-related whereas 37% were classified 
as probably or definitely related to the drug 
and almost two-thirds of reactions were poten-
tially avoidable. 
 Severity of the suspected ADRs assessed 
using Modified Hartwig and Siegel Scale, re-
vealed that 12% of suspected ADRs were se-
vere, 49% of ADRs were moderate and 39% of 
ADRs were mild in severity. These were com-

parable with the review conducted by Shus-
ter16 in reporting ADR from the Institute of 
Safe Medication Practices (ISMP) in coopera-
tion with the FDA's MEDWATCH program 
during the month of June 2005 in a 200-bedded 
community hospital which reported 36 distinct 
admissions due to ADRs, with 9% of the cases 
categorized as severe, and 76% of the events 
were regarded as moderate. 
 Systems most commonly affected were gas-
trointestinal in 37% of patients, dermatological 
in 25% of patients, central nervous system in 
14% of patients, followed by cardiovascular in 
12% of patients. The results were comparable 
with an international study conducted by Suh 
et al, which revealed that the system most 
badly affected was the dermatological and gas-
trointestinal system.17 The drug class mostly 
associated with ADR was antibiotics in 23% of 
cases, followed by NSAIDs in 19% in the pre-
sent study. Murphy and Frigo developed and 
implemented an ADR reporting program in 
Loyola University Medical Center, a 563-bed 
tertiary care teaching hospital located in the 
western suburbs of Chicago. This study re-
vealed that the most common adverse reac-
tions were rash; and antibiotics were the most 
commonly implicated drug class.18 The results 
were also comparable with other studies like 
one done by Classen et al 19 which indicated 
that NSAIDs have caused extensive damage to 
human health. 
 Preventability of suspected ADRs were as-
sessed by using Modified Schumock and 
Thornton scale, revealed that 28% of ADRs 
were definitely preventable while 7% of ADRs 
were probably preventable. This study re-
vealed that an increased risk of ADRs is sus-
pected in elderly patients, and that almost one-
thirds of reactions were preventable. Knowl-
edge of pharmacological principles and how 
aging affects drug kinetics and response were 
essential if we are to promote safe prescribing 
practices.20 
 The provision of "alert card" was aimed at 
preventing the occurrence of the similar ADR 
to the same drug and/or other drug(s) belong-
ing to similar class or other classes of drugs 
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which shows cross sensitivity reaction with 
suspected drug(s) in the same patient in the 
future. 
 Under-reporting is a major problem even in 
western countries where the pharmacovigi-
lance system is well established. In India the 
major problem is a lack of proper system of 
pharmacovigilance. Our ability to anticipate 
and prevent such ADRs can be facilitated by 
the establishment of standardized approaches 
and active reporting of suspected ADRs by all 
healthcare professionals including physicians, 
dentists, nurses and pharmacists. This could be 
further improved by pharmacist involvement 
for encouraging them through conducting 
educational programs on pharmacovigilance, 
lectures, newsletters, personalized letters, etc 
to aid and increase reporting of ADR. 

Conclusions 
This study strongly suggests that there is 
greater need for streamlining of hospital based 
ADR reporting and monitoring system to cre-
ate awareness; and to promote the reporting of 
ADR among healthcare professionals of the 
country. Measures to improve detection and 
reporting of ADR by all health care profession-
als should be undertaken, to ensure patient's 
safety. The present study hints that pharma-

cists' involvement may not only greatly in-
crease the reporting rate but also quality of re-
porting. It is suggested that the most appropri-
ate approach of medication control to mini-
mize the incidence of ADR is screening the to-
tal medication of the individual patient by a 
hospital/clinical pharmacist and by taking his-
tory of allergy as well as past medication and 
medical history. Hospital/clinical pharmacists 
have also a greater role to play in the area of 
pharmacovigilance to strengthen the national 
pharmacovigilance program. Developing and 
maintaining electronic documentation of pa-
tients' medical records may serve as a valuable 
tool to detect early signals of potential ADRs. 
In addition, creating intranet facilities within a 
hospital may help in easy access for healthcare 
professionals to updated patients' medical re-
cords resulting in possible detection and pre-
vention of ADRs. Also, the implementation of 
a computerized reporting system in hospital 
set-up may hasten reporting of ADRs and is 
suggested. 
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