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Introduction
Influenza virus is a common human pathogen that 
has caused serious respiratory illness and death over 
the past century. It always had potential to cause 
widespread pandemics whenever a new type of 
Influenza strain appeared in the human population 
and then spread easily from person to person.(1) In 
April 2009, a new strain of Influenza virus A H1N1, 
commonly referred to as “swine flu,” began to spread 

in several countries around the world. The recent 
H1N1 virus strain has been found to be closely related 
to the swine flu virus, but with a genetic composition 
that is quite different from the earlier known isolates. 
This novel virus presented genetic characteristics that 
had not been previously identified in Influenza A in 
humans, swine or poultry.(2,3)

India confirmed its first case on 16  May  16  2009, 
when a man travelling from New York via Dubai and 
Delhi tested positive for the H1N1 Influenza virus 
in Hyderabad.(4) The second case was reported by 
the National Institute of Virology (NIV), Pune, in a 
mother and son duo from Chennai on 1  June 2009.(1) 
As there are very limited studies relating to Influenza 
A H1N1 and its epidemiology in the Indian situation, 
this study aimed to study the clinic epidemiologic 
profile of patients found positive for Influenza A H1N1 
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at the Government Medical College and Hospital, 
Chandigarh.

Materials and Methods
In order to study the epidemiology and establish 
the magnitude and severity of Influenza A H1N1, a 
retrospective, descriptive study was carried out at the 
Government Medical College and Hospital, Chandigarh. 
Data of swine flu cases from May 2009 to April 2010 
were taken from the Influenza A H1N1 screening center 
and isolation ward. Epidemiological characteristics 
were analyzed in terms of demographic characteristics, 
clinical presentation and outcome. The study population 
included all the suspected patients tested for Influenza 
A H1N1.

Data were collected from a questionnaire that was used 
to record patient information and presentation, which 
was administered by the doctor on duty. Records of the 
Influenza A H1N1 screening center and isolation ward 
were also studied. Data were analyzed using Microsoft 
Excel Software and basic statistical measures like mean, 
median, percentage, etc. were calculated.

Results
The GMCH, located in sector 32, Chandigarh, is a 
674-bedded multispecialty tertiary care teaching 
institution. Screening, testing and treatment of patients 
were done according to the guidelines of the Ministry 
of Health and Family Welfare, New Delhi.

A screening center and isolation ward with critical 
care facility for Influenza A H1N1 patients was created 
to provide necessary medical care. Patients were 
admitted in the isolation ward from the screening center, 
outpatient department and emergency department 
(medicine and pediatrics).

From May 2009 to April 2010, 4379 patients were screened 
and 365 patients were tested, of which 29.58% (108) were 
found to be positive and 153 patients (case and suspect) 
admitted in the Influenza A H1N1 isolation ward of 
the GMCH. The first case in GMCH was confirmed on 
27 July 2009. A total of 54 confirmed cases were admitted 
in the Influenza A H1N1 isolation ward, of which 54.9% 
(28 cases) succumbed to the disease [Table 1]. The case 
fatality ratio was found to be 25.9%. GMCH received 
patients mainly from Chandigarh, Punjab, Haryana and 
Himachal Pradesh, etc. details of which are given below.

From Figure 1, it can be seen that the number of Influenza 
A H1N1 cases gradually escalated from the month of 
July, reaching a peak in the winter months. The GMCH 
had reported maximum cases and mortality in the 

month of December, i.e.,  46% and 67.8% (total cases 
and mortality reported during the entire study period), 
respectively [Figure 1].

Characteristics of influenza A H1N1 cases
Of the 4379 patients screened at the Influenza A H1N1 
screening clinic at GMCH, 8.3% (365  cases) of the 
suspected patients were tested and 29.58% (108 cases) 
patients were found to be positive. Patient’s age varied 
from 4  months to 80  years, with an average age of 
27 years (median age of 24 years).

From Table  2, it can be seen that of the total cases, 
56.48% (61  cases) were male and 43.51% (47  cases) 
were female. Influenza A H1N1 primarily affected the 
younger population, with patients less than 40  years 
accounting for 81.4% (44 cases) of the cases [Table 2]. The 
age group of 0-18 years accounted for 39.8% (43 cases) 
and 18-40 years age group comprised 40.7% (44 cases) 
of the total cases [Table 2]. 39.3% and 42.5% of the total 
positive patients in males and females were of the 
age group 18-40 years, respectively. The age group of 
0-5 years comprised only 10.18% (11 cases) of the total 
cases, of which five cases occurred in children less than 
1 year of age. Population at the extremes of age (0-5 and 
>60 years) formed 17.5% (10.1% and 7.4%, respectively) 
of the total positive patients [Table 2]. From Table 2, it can 
be hypothesised that Influenza A H1N1 has caused huge 
morbidity among the younger population, i.e., less than 
40 years of age, and the older population got relatively 
spared. Influenza health care providers constituted 
12.96% (14) of the total positive cases, of which the 
majority were doctors, i.e., 85.7% (12), and a single case 
was seen in nursing personnel and hospital attendant.

Clinical presentation and outcome of influenza 
A H1N1 Cases
Commonly prevalent symptoms associated with 
Influenza A H1N1 were found to be fever (87.6%), cough 
(49.77%), sore throat (27%) and breathlessness (23.9%).
From Figure 2, it can be concluded that the most common 
presentations among Influenza A H1N1 cases were fever 
and cold-like features, but not cough (42.30%); fever with 
shortness of breath with or without cold-like features 
(15.30%); fever, sore throat and cough with or without 
cold-like features (11.50%); and fever, cough and cold-
like features (10.57%).

Table 1: Geographical distribution of Influenza A 
H1N1 cases in GMCH, Chandigarh

Positive Admitted Deaths
Chandigarh 52 19 06
Haryana 22 16 08
Punjab 29 17 12
HP 05 03 02
Total 108 54 28
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Figure 2: Various presentations among laboratory confirmed cases of 
Influenza A H1N1 at GMCH

Figure 1: Trend of Influenza A H1N1 cases in GMCH

Table 2: Morbidity and mortality due to Influenza A H1N1 at GMCH, Chandigarh
Age group (years) Male Female

Positive Admitted Deaths Case fatality ratio Positive Admitted Deaths Case fatality ratio
No. % No. % No. % No. % No. % No. %

0–1 04 6.5 02 6.0 00 00 00 01 2.1 01 4.7 00 00 00
>1–5 05 8.1 02 6.0 01 5.8 20.0 01 2.1 01 4.7 00 00 00
>5–12 07 11.4 02 6.0 01 5.8 14.2 07 14.8 00 00 00 00 00
>12–18 09 14.7 05 15.1 02 11.6 22.2 09 19.1 04 19.0 00 00 00
>18–40 24 39.3 13 39.3 06 35.2 25.0 20 42.5 08 38.0 06 54.5 30
>40–60 09 14.7 07 21.2 06 35.2 66.6 04 8.5 03 14.2 03 27.2 75
>60 03 4.9 02 6.0 01 5.8 33.3 05 10.6 04 19.0 02 18.1 40
Total 61 100 33 100 17 100 27.8 47 100 21 100 11 100 23.4

Initially, the patients were quarantined in the Influenza 
A H1N1 isolation ward to contain spread of pandemic, 
which may not have required admission otherwise. 
They were admitted till they completed their complete 
Tamiflu therapy and were discharged as soon as they 
were through with it. During the later period of the 
pandemic, only sick patients were admitted and stable 
cases were quarantined at home. Relatives of cases were 
administered prophylaxis for Influenza A H1N1.

Fifty percent (54) of the total cases required admission in 
the Influenza A H1N1 isolation ward, either for isolation 
or because their clinical conditioned warranted the 
same [Table 1]. Average length of stay in the Influenza 
A H1N1 isolation ward was 4.9 days, which included 
hospitalization for isolation, treatment and intensive 
care. The average length of stay was shorter in patients 
who succumbed, i.e., 3.6 days.

A total of 36 deaths occurred in the Influenza A H1N1 
isolation ward, of which 28 (77.7%) deaths were observed 
in the Influenza A H1N1 cases. Majority of the patient 
who died required intensive care and ventilator support. 
Of the total 28 deaths, 46% (12) occurred within 48 h of 
admission, of which seven were within 24 h of admission. 
A single death was reported in a 20-year-old antenatal 
case with 27  weeks of gestation. 60.7% (17) deaths 
occurred in males and the rest occurred in females. It 

can be seen from Table 2 that 75% deaths occurred in 
the age group  18-60  years, with 42.8% (12) deaths in 
the age group of 18-40 years and 32.1% (9) deaths in the 
age group >40 to 60  years. Maximum morbidity and 
mortality was observed in the age group 18-40 years.

Discussion
All the cases from May 2009 to April 2010 reporting 
to the Influenza A H1N1 screening center, outpatient 
department and emergency department were included 
in this study. GMCH had cases from Chandigarh, Punjab, 
Haryana, Himachal Pradesh, etc., which may reflect the 
trend, morbidity and mortality of Influenza A H1N1 in 
this part of India.

As of April 2010, in India, 134,116 persons had been 
tested for Influenza A H1N1 and 30,581  (22.80%) of 
them had been found to be positive, with a case fatality 
ratio of 4.9% (1501).(5) While the positivity rate in this 
study is 29.05%, with a case fatality ratio of 25.49%. High 
prevalence and mortality may be attributed to the study 
population restricted to a small geographical area when 
compared against the entire country and sick patients 
referred from adjacent states having delay in essential 
medical care required, with loss of crucial time.

Age of patient varied from 4 months to 80 years, with an 
average age of 27.3 years (median age-24 years). Of the 
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total 81.4% cases, 57% of total mortality was observed 
in patients under 40 years of age, which clearly reflects 
its high prevalence, morbidity and mortality among 
the younger population. According to a study, the 
prevalence of Influenza A H1N1 in 2009 was greatest 
among children and young adults, although older 
patients and those with co-morbidities are more likely to 
experience worse clinical outcome.(6) Similarly, a study 
done in New Zealand concluded that, in 2009, Influenza 
A H1N1 predominantly affected young women with 
relative sparing of the elderly population.(7) According 
to a study done in Queensland, a large number of cases 
were reported in the 10-19  years age group (28%), 
followed by the 20-29 years age group (26%).(8)

The most common symptoms with which patients 
presented were fever (87.27%), cough (49.77%), sore throat 
(27%) and difficulty in breathing (23.9%). In a study done 
in mainland China, fever (81%), cough (40%) and sore 
throat (35%) were found to be most common symptoms 
in Influenza A H1N1.(9) Fever (56%) was also reported 
to be the most common symptom, followed by cough 
(54%), sore throat (32%), rhinitis (17%) and difficulty in 
breathing (7%) in a study of the first 100 cases of Influenza 
A H1N1 in Saudi Arabia. (10) In a study conducted at Chile, 
fever was the most common presentation (83%), followed 
by cough (72%), odynopahgia (54%), myalgia (48%) and 
dehydration (4%).(11) A study done in Japan described 
fever (87%) as the most common symptom, followed by 
cough (86.3%) and sore throat (65%).(12)

Although patients in this study comprised a sizeable 
proportion of cases from Chandigarh and the adjoining 
states, the findings of this study need to be carefully 
extrapolated and cannot be generalized to a large 
population. This is one of the limitations of our study. 
Secondly, we restricted our study to only hospital; 
therefore, many cases of Influenza A H1N1 may have 
been missed. Not being a community-based study, 
we may not be able to calculate the exact measures of 
epidemiology. Thirdly, regional geographical conditions 
have not been accounted for, which may have a significant 
impact on prevalence and morbidity. There may be a 
small number of cases that may have been missed out, 
although every attempt was taken to include all the cases, 
but this figure would not have been significant.

Conclusion
On the basis of the findings of this study, it can be 
hypothesized that the prevalence of Influenza A H1N1 

is high in the younger population, and fever, cough 
and sore throat are the most common symptoms with 
which the patients usually present. This study provides 
hospital-based epidemiological information, but a 
community-based wider studies are required to arrive at 
a more precise and accurate understanding of Influenza 
A H1N1.
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