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ABSTRACT

Objective: To detect incidence of adverse drug reactions (ADRs) in hospitalized patients and to assess their 
causality, seriousness, preventability, and the possible economic impact. Materials and Methods: This was 
a prospective study carried out in two medical units at a tertiary care, teaching hospital, for about 18 months. 
All the admitted patients who developed an ADR after admission (group A) or who were admitted primarily for 
the treatment of an ADR (group B) were included. Descriptive statistics with 95% CI, χ2, χ2 for the trend and 
kappa test were used. Results: Out of 6601 patients, 140 patients developed 154 ADRs with an incidence of 
2.12%. Causality of the majority of the ADRs in group A was ‘possible’ while those in group B was ‘probable’. 
Among 109 ADRs (34 serious) in group A, 38 were preventable. On the other hand, out of 45 serious ADRs in 
group B, 19 were preventable. The total cost of 154 ADRs in 140 patients was Rs. 1,49,803 with an average 
of Rs. 1070 per patient. The preventable cost for 57/154 ADR was Rs. 96,310. Conclusion: Around 2% of 
the hospital patients develop ADRs. A large number of these ADRs were preventable. A substantial saving 
can be made if adequate caution is exerted.
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INTRODUCTION

In some countries, the adverse drug reactions (ADRs) rank 
among the top 10 leading causes of death.[1] Additionally, it 
is estimated that 5–8% of all hospitalized patients experience 
serious ADRs and approximately 10% of the hospital costs are 

related to ADRs.[2-4] These data, however, have been reported 
from different settings in the US or Europe and may not reflect 
the actual situation in India.

ADR monitoring methods have their own merits and demerits. 
Spontaneous reporting depends solely on clinicians to report 
the details of suspected adverse reaction in a patient. In 
addition, we cannot detect the incidence and the spontaneity 
in prescribers which is always lacking, captures only a small 
fraction of the adverse events.[5,6] Intensive hospital-based 
monitoring consists of routine prospective recording of 
demographic and clinical information on hospitalized patients. 
One could detect adverse reactions, whether or not physicians 
suspected any  associations between drugs and events and 
incidence of ADRS.[7] In India, very few intensive monitoring 
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studies are published.[8] Hence, this study was planned to 
detect the incidence of the ADRs in hospitalized patients and 
to assess their causality, seriousness, preventability, and the 
possible economic impact.

MATERIALS AND METHODS

This prospective, observational, and longitudinal single centre 
study was conducted after Ethics Committee permission in 
indoor patients of two units of the Department of General 
Medicine, a tertiary care teaching hospital, over a period of 
18 months from December 2007 to June 2009. There are a 
total number of 100 beds in these two units and usually the 
occupancy is 100%. All patients enrolled during this period 
were followed up until discharge. All admitted patients who 
developed a clinically suspected ADR after admission or who 
were admitted primarily because of an ADR, were included.

The investigator visited the units daily and studied every 
patient from admission to discharge. The attending doctors 
and the nursing staff were appraised about the study objectives 
and were requested to inform the investigator about any ADR. 
The detection of the ADRs was therefore done both by the 
investigator himself as well as by the attending medical and 
paramedical personnel. For all the ADR-related patients, the 
necessary data were obtained and recorded on a pre-designed 
case record form (CRF). The data obtained included the 
demographic details, past history, findings on general and 
systemic examination, laboratory investigation reports, 
diagnosis, and treatment.

Suspected medications, treatment given, and the outcome 
were documented in a slightly modified Central Drug Standard 
Control Organization (CDSCO) form. A causality analysis of 
all the observed ADRs was undertaken as per the WHO-UMC 
(1972) and Naranjo probability score.[9,10] The preventability 

of an ADR was estimated by using the criteria of Schumock 
and Thornton, and the severity was evaluated by Hartwig’s 
criteria.[11,12] The patients were divided into two groups for 
analysis: (A) those developing ADRs during hospitalization for 
other ailments and (B) included those admitted to the hospital 
primarily for the treatment of ADRs only.

Statistics
No formal sample size was calculated. Descriptive statistics 
with 95% CI was used. The other tests of significance used 
were c2/Fisher exact test, c2 for the trend and Cohen’s weighted 
kappa test for agreement. P < 0.05 was considered significant.

RESULTS

Of 6601 admitted patients, 140 patients were observed to have 
an ADR. Amongst these, 96 (1.45%) developed 109 ADRs 
during hospitalization (group A) and 44 (0.66%) patients were 
admitted primarily for the treatment of 45 ADRs that had 
developed outside the hospital (group B). Thus, 154 ADRs 
showed up in the two study units. The majority of the patients 
(42/140) with ADRs were in the age group of 46–60 years. 
However, it is noteworthy that about 28/140 patients belonged 
to the geriatric group (age > 60 years). The incidence of the 
ADRs was equal in both genders (2%).

Gastrointestinal ADRs developed most commonly during 
hospitalization (29, group A) while cutaneous ADRs (11) 
were  the most common cause of hospitalization (group B) 
[Table 1]. Significant differences were observed between the 
two groups with regard to CNS, skin, electrolyte, and liver-
related ADRs (P < 0.05).

Out of the 233 suspected drugs, most of these drugs 
were antimicrobial agents (85) followed by those used in 
cardiovascular diseases (66) and acting on the central nervous 

Table 1: System wise distribution of adverse drug reactions
System No. of ADRs (%) [CI] χ2, P 

valueGroup A Group B Total
GIT 29(27) [18.9, 35.3] 5(11)[4.1, 22.31] 34(22) [16,29]
CNS 27(25) [17.3, 33.3] 4(9)[2.8, 19.4] 31(20) [14.3, 26.8] 0.0275
Skin 10 (9) [4.7, 15.5] 11(25) [13.6, 37.9] 21(14) [8.8,19.6] 0.0188
Electrolytes 17 (15) [9.6, 23.3] 1(2)[0.1,9.9] 18(12) [7.2,17.3] 0.0244
Endocrines and metabolism 8 (7) [3.4, 13.2] 5(11)[4.1,22.31] 13(9) [4.7,13.5]
CVS 7 (6) [2.8, 12] 5(11)[4.1, 22.31] 12(8) [4.2,12.7]
Blood 4 (4) [1.1, 8.3] 5 (11) [4.1, 22.31] 9(6) [2.8,10.3]
Liver 0 5 (11) [4.1, 22.31] 5(3) [1.1,6.8] 0.0018
Kidney 3 (3) [0.6, 7] 0 3 (2) [0.4, 5]
Eyes 1 (1) [0, 4.2] 0 1 (1) [0, 3]
Respiratory system 0 1(2)[0.1, 9.9] 1 (1) [0, 3]
Othersa 3 (3) [0.6, 7] 3(7) [1.6,16.4] 3 (2) [0.4, 5]
Total 109 (100) 45 (100) 154 (100)

aOthers included neuroleptic malignant syndrome, tinnitus, and fasciculation in group A and neuroleptic malignant syndrome, fever, and acute muscular dystonia 
in group B
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in group A while isoniazid, rifampicin, efavirenz, and digoxin 
were the common causes of ADRs requiring hospitalization 
(group B) .

As shown in Table 2 the onset of the ADRs was early (within 
a week) in group A (99, 90%, P < 0.0001) and late (>30 days) 
in group B (25, 56%, P < 0.0001). Most of the ADRs (97, 
88%) resolved within a week in group A and within a month in 
group B (25, 56%). ADRs (82, 75%) in group A were treated 
immediately (patients already hospitalized) while it took about 
1–7 days to begin the treatment in group B (26, 58%). Type A 
and B ADRs were seen significantly (P = 0.006) more in group 
A (type A: 101) and B (type B: 11), respectively. Suspected 
medications were administered by the oral route (156/233) 
followed by intravenous (58/233). In the case of 99 ADRs, 
dechallenge was done and response was positive. In rest of 
them, either it was not attempted (due to therapeutic reasons) 
or could not be assessed (loss of follow-up). An accidental 
rechallenge occurred in 6/154 cases, and it was found to be 
positive in three.

By WHO-UMC criteria majority of the ADRs in group A were 
‘possible’ (60, P = 0.008) in nature while those in group B were 
‘probable’ (28, P = 0.03). However, in the Naranjo scale this 
difference between groups A and B was much smaller as well 
as statistically insignificant [Table 3]. The assessment of the 

system (25). A significant difference existed, in number of 
ADRs, between groups A and B in the case of antiretrovirals 
[A (2), B (11), P = 0.0001], diuretics [A  (17), B (1), P = 
0.02], and nitrates [A (14), B (0), P = 0.01]. Cardiovascular 
agents were associated with significantly (P = 0.005) larger 
number of ADRs in group A as compared to those in group B  
[Figure 1]. It was observed that furosemide, nitroglycerin, 
insulin, and enalapril were most frequently suspected drugs 

Figure 1: Medications suspected to cause the adverse drug 
reactions. *P = 0.0058 (χ2 – test). Miscellaneous: Vitamins, NSAIDs, 
iron, salbutamol + ipratropium bromide, lactulose, herbal agents, 
lactulose

Table 2: Onset and duration of adverse drug reactions
Parameters (days) No. of ADRs (%) [CI] Chi square 

(P value)
Chi square for the 

trend (P value)Group A (n = 109) Group B (n = 45) Total (n = 154)
Onset of ADRs

<1 48(43) [34.9,53.3] 4(9) [2.8, 19.4] 52(34) [26.6, 41.4] 0.0001 0.0001
1–7 51(47) [37.6,56.1] 9(20) [10.2,32.9] 60(39) [31.5, 46.7] 0.002
8–30 6(6) [2.2, 10.8] 7(15) [7, 27.7] 13(8) [4.7, 13.5]
>30 4(4) [1.1, 8.3] 25(56) [41.2,69.2] 29(19) [13.2, 25.4] 0.0001

Duration of ADRs 
<1 20(18) [11.8,26.2] 0 20(13) [8.3, 18.8] 0.001 0.0001
1–7 77(70) [61.7,78.5] 15(32) [20.9,47.5] 92(59) [51.9, 67.2] 0.0001
8–30 2(2) [0.2, 5.7] 25(56) [41.2,69.2] 27(17) [12.1, 24] 0.0001
Still abating 2(2) [0.2, 5.7] 2(5) [0.7, 13.3] 4(3) [0.7, 5.9]
Continuing 8(8) [3.4, 13.2] 3(7) [1.6, 16.4] 11(8) [3.7, 11.9]

Table 3: Causality assessment of adverse drug reactions
Causality category No. of ADRs (%) [CI]

WHO-UMC criteria Chi 
square

Naranjo scale
Group A Group B Total Group A Group B Total

Certain/ Definite 3 (3) [0.6,7] 0 3 (2) [0.4,5] 3 (3) [0.6,7] 0 3 (2) [0.4,5]
Probable 46 (42) 

[33.2,51.5]
28 (62) [47.8, 

75.2]
74 (48) 

[40.2,55.8]
0.0329 62 (57) 

[47.5, 65.8]
30 (67) 

[52.4,79]
92 (60) 

[51.9,67.2]
Possible 60 (55) 

[45.7,64.1]
14 (31) 

[19,45.1]
74 (48) 

[40.2,55.8]
0.008 44 (40) 

[31.5,49.6]
15 (33) 

[20.9,47.5]
59 (38) 

[30.9,46]
Unlikely/ Doubtful 0 0 0 0 0 0
Conditional/ Unclassifiable 0 0 0 NA NA NA
Unassessible 0 3 (7) [1.6,16.4] 3 (2) [0.4,5] NA NA NA
Total 109(100) 45(100) 154(100) 109 (100) 45 (100) 154 (100)
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agreement–disagreement between the WHO-UMC criteria and 
the Naranjo scale was 133 or 86% (k = 0.5).

Out of 154 reports, 79 ADRs were serious and 75 ADRs non-
serious. Among serious ADRs, 45 were seen in group B and 
34 in group A [Table 4]. All non-serious ADRs (75) belonged 
to group A (P < 0.0001). No nonserious ADRs were seen 
in group B. Fifty-seven (37%) of the total and 47 (60%) of 
serious ADRs were preventable. Thus, the majority of serious 
ADRs were preventable. Amongst serious ADRs, 28 (35%) 
were definitely preventable and 19 (25%) were probably 
preventable. Of the total of 57 preventable ADRs, 38 belonged 
to group A and 19 to group B. Out of a total number of 45 
ADRs that caused the hospitalization in patients of group B, 19 
(or 45%) were preventable. It was observed that the majority 
of ADRs (114 or 74%) were moderate in severity. Moderate 
ADRs were significantly (P < 0.0001) more in group A while 
severe ADRs were more in group B (P < 0.0001). As shown 
in Table 4, the number of ADRs was directly proportional to 
the number of drugs prescribed. Thus, 104 (68%) ADRs were 
developed when five or more drugs were administered. We 
observed that chances for the development of an ADR were 
significantly higher in patients receiving five or more drugs 
(group A: 98, group B: 6, P < 0.0001) as compared to those 
given less number of drugs (group A: 11, group B: 39).

ADRs leading to hospitalization or prolonging hospital stay 
were 52/154 in number, and they caused 321 days of extended 
hospital stay. Out of these 52 ADRs, 45 ADRs were in group 

B (causing hospitalization) and only 7 in group A (prolonging 
hospital stay). ADRs in group A prolonged hospitalization by a 
total number of 14 days and those in group B caused 307 days 
of hospitalization. The total cost of 154 ADRs in 140 patients 
was Rs. 1,49,803 with an average of Rs. 1070 per patient. 
The total cost of 57/154 preventable ADRs was Rs. 96,310. In 
group A, there were 109 ADRs. The median direct cost was Rs. 
50 (range, Rs. 1–9714) and median indirect cost was Rs. 179 
(range, Rs. 57–1110). The total cost of 38 preventable ADRs 
was Rs. 16,554. Serious ADRs in this group (34) amounted 
to a total of Rs. 7706. In group B, there were 45 ADRs. The 
median direct cost was Rs. 473 (range, Rs. 120–40124) and the 
median indirect cost was Rs. 1025 (range, Rs. 0–5500). The 
total cost of 19 preventable ADRs alone was Rs. 79,756. Both 
the direct as well as indirect costs were significantly higher in 
group B (P < 0.0001).

DISCUSSION

This prospective study was conducted in two medical units 
of a tertiary care, teaching hospital for about 18 months. The 
incidence of ADRs was 2.12% (group A, 1.45%, group B, 
0.66%). A total of 79 (52%) ADRs were serious in nature and 
47 (60%) of them were preventable. 

The incidence of the ADRs in in-patients was 4.4% and 3% 
in other studies.[12,13] It may be because of anticancer and 
antitubercular medications that were also included in these 
studies but not in ours. Out of 140 patients, 42 patients 

Table 4: Characteristics of adverse drug reactions
Parameters No. of ADRs (%) [CI] Chi square 

(P value)
Chi square for 
trend (P value)Group A (n = 109) Group B (n = 45) Total (n = 154)

Seriousness
Nonserious 75(69) [59.8, 76.9] 0 75(48) [40.9,56.5] 0.0001 -
Serious 34(31) [23, 40.1] 45(100) [93.6, 1] 79(52) [43.4, 59]
Death 0 0 0
Life threatening 3(3) [0.6, 7] 7(16) [7, 27.7] 10(6) [3.3, 11.1]
Hospitalization- 
Initial

0 38(84) [72.2,92.9] 38(25) [18.3,31.8] 0.0001

Prolonged hospitalization 7(6) [2.8, 12] 0 7(5) [1.9, 8.6]
Disability 0 0 0
Congenital anomaly 0 0 0
Required Intervention 
to prevent permanent 
impairment/damage

24(22) [14.9, 30.3] 0 24(16) [10.4,21.8] 0.0001

Severity
Mild 9(8) [4, 14.3] 1(3) [0.1, 9.9] 10(7) [3.3, 11.1] 0.0001
Moderate 94(86) [78.9, 91.8] 20(44) [30.7, 58.7] 114(74) [66.7, 80.4] 0.0001
Severe 6(6) [2.2, 10.8] 24(53) [39.1, 67.2] 30(19) [13.7, 26.1] 0.0001

Polypharmacy
1 2(2) [0.2, 5.7] 14(31) [19, 45.1] 0.0001 0.0001
2–4 9(8) [4, 14.3] 25(56) [41.2, 69.2] 0.0001
5–7 61(56) [46.6, 65] 6 (13) [5.5, 25] 0.0001
>7 37(34) [25.5, 43] 0 0.0001
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belonged to the age group of 42–60 years and 28 belonged to 
the geriatric age group (>60 years). This is an agreement with 
other studies.[13-16] We have observed no gender difference in 
the incidence of ADRs in this study as has also been recorded 
by others.[15] Most of the ADRs in group A related to GIT, CNS, 
and skin in that order. Group B ADRs related to skin and GIT. 
Since most of the suspected medications were administered 
by the oral route, it is possible that GIT falls an easy prey to 
all such medications. At the same time, adverse reactions on 
skin are also noticed and reported quickly by the patients. 
Chemotherapeutic agents are a frequent cause of ADRs 
followed by drugs acting on CVS, CNS, and endocrines in 
that order. Antimicrobial drugs are among the most frequently 
prescribed drugs in the hospital and therefore, they are likely 
to be a common causative group. Our finding is in line with 
other studies.[14,15,17,18]

Most of the patients in group A developed the ADRs within a 
week of initiation of drug therapy while in group B developed 
the ADRs quite late. In fact, 25 (56%) patients of group B 
came up with the ADRs after a month of the initiation of drug 
therapy. Group A ADRs were quickly observed and thus treated 
early. Similar observations have been made before.[15] Group B 
patients reported the ADRs quite late till it became moderate or 
severe and thus resulted in longer time (8–30 days) to resolve.

Group A ADRs were ‘possible’ (P = 0.008) while group 
B were ‘probable’ (P = 0.0329). In the Naranjo scale such 
differences between groups A and B were much smaller as 
well as statistically insignificant. Multiple medications and 
lack of dechallenge are some of the reasons for most of the 
ADRs in group A being termed as ‘possible’ by WHO-UMC. 
In group B, few cases of multiple medications and dechallenge 
being done in all cases make a category of ‘probable’ to be 
more common in group B when Naranjo scale was used. Our 
findings are in agreement with others studies.[17,19,20] We have 
found both methods to be in agreement with each other in the 
majority of the cases (86%). We have experienced that the 
WHO-UMC method is simple and less time consuming while 
the Naranjo scale is more accurate.

Most of the ADRs in group B were serious in nature. Seventy 
nine (52%) of the 154 ADRs were serious. In other studies, 
it is about 3–30%.[18,19,21] It may be because we included the 
ADRs that developed during hospitalization and were a cause 
for the hospitalization. Nearly all ADRs in group B were of a 
serious nature. Fifty seven (37%) of the total and 47 (60%) of 
the serious ADRs were preventable. The 35% of serious ADRs 
were definitely preventable. In a related study, 10% of the 
ADRs are definitely avoidable, 50% of the ADRs are possibly 
preventable and about 40% of the ADRs are unavoidable.[22] 
Ninety-four (86%) ADRs in group A were moderate, while in 
group B 24 (53%) were serious. Most of the ADRs developed in 
the hospital may receive a prompt attention and thus they may 

not be allowed to become severe. Out-patients may not report to 
hospital until ADR is truly severe. A total of 104 (68%) ADRs 
were seen in patients receiving five or more drugs. It appears 
that polypharmacy may be common in hospitalized patients 
(Group A). The total cost of 154 ADRs in 140 patients was 
Rs. 1,49,803 with an average of Rs. 1070 per patient. The total 
cost of 57 preventable ADRs was Rs. 96,310. We thus opined 
that around 64% of the total cost of the ADRs was contributed 
by the preventable cases. This has also been an observation of 
other studies.[5,6,9] Substantial saving can be made if adequate 
caution is exerted toward preventable ADRs.

Our study has few limitations such as we studied only medical 
units and we did not follow up patients after discharge. Some 
of these patients may have suffered from late ADRs. We, 
however, feel that the duration of the study and sample size 
was adequate as it was able to cover all the seasons in a year.

In conclusion, around 2% of the hospital patients develop ADRs 
and a significant number of these ADRs were preventable 
(a lot can be saved in terms of financial resources and human 
suffering). Our study has generated a useful data particularly 
in the Indian context. In any case, our study is one more effort 
in making the drug use much more rational and safe.
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