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ABSTRACT 
 
Introduction: In preparation for future waves of H1N1 influenza, 
determining the correlates of the severity of disease may be very 
important.  

Methodology: A retrospective, descriptive study was carried out at 
the Civil Hospital, Gandhinagar which included all the deceased 
patients of Influenza A H1N1 from 1st January 2015 till 31st March 
2015. The admission history and their medical records including 
certified cause of death of all deceased H1N1 patients were collect-
ed and assessed for clinico-epidemiological details.  

Result: Mean age of fatal cases was 51.4 years, male to female ratio 
was 1:0.9 and 68% resided in Gandhinagar rural area. Majority 
(68%) were referred from private hospital. Almost 50% of the de-
ceased had some form of comorbid conditions. Fever (78.9%), 
breathlessness (73%) and dry cough (73.7%) were reported mainly 
among the deaths due to H1N1. Median time, from onset of symp-
toms to date of admission was 4 days; whereas that from admis-
sion to death was 2 days.  

Conclusion: Adult age, residing in rural area, delayed referral 
from private practitioner, presence of comorbid conditions were 
found to the few reasons associated with deaths due to H1N1.  

Keywords: Influenza A (H1N1), Epidemiology, Comorbid, 
Gandhinagar 

 

INTRODUCTION 

Influenza virus is a common microorganism that 
has caused serious respiratory illness and death 
over the past century.1 It spread easily from person 
to person and has potential to cause pandemics 
whenever a new type of Influenza strain intro-
duced in human population.1 In April 2009, the 
novel influenza A (H1N1) virus was first detected 
in Mexico2 and then in the United States (US).3,4 
This was originally referred to as “swine flu” be-
cause many of the genes in this new virus were 
found in pigs in North America.5 Further on, it has 
been found that this new virus has gene segments 
from the swine, avian and human flu virus genes. 
The scientists called this a “quadruple reassortant” 
virus and hence this new (novel) virus was chris-
tened “Influenza A (H1N1) virus”.6, 7 Afterwards 

the disease transmitted to many other parts of the 
world and WHO had declared the pandemic on 
11th June 2009.2 The pandemic influenza A H1N1 
virus is now circulating as seasonal influenza A 
H1N1 virus.8 

India confirmed its first case on 16th May 2009 in 
Hyderabad.9 The second case was reported by the 
National Institute of Virology (NIV), Pune.1 After 
that, a large numbers of positive cases were report-
ed throughout India. From Gujarat state, the first 
H1N1 positive confirmed case was reported in 
June 2009.10 

Problem statement in India in recent years In the 
year 2009, total 27,236 cases with 981 deaths were 
reported throughout India11. During year 2010, 
20,604 cases with 1763 deaths were reported. In 
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year 2011, 603 cases with 75 deaths were reported. 
During 2012, 5044 cases with 405 deaths were re-
ported11. In year 2013, 5253 cases with 699 deaths 
were reported. In year 2014, 937 cases and 218 
deaths were reported. During 2015 till March, 
33761 cases and 2035 deaths were reported12. 

Problem statement in Gujarat in recent years11: In 
year 2009, total 697 cases with 125 deaths were re-
ported. During 2010, 1682 cases with 363 deaths 
were reported. In year 2011, 7 cases with 4 deaths 
were reported. During 2012, 101 cases with 30 
deaths were reported. In year 2013, 989 cases with 
196 deaths were reported. In year 2014, 157 cases 
and 55 deaths were reported. During 2015 till 
March, 6495 cases and 428 deaths were reported.  

Predicting disease and mitigating hazard in at-risk 
population is an important aim of public health 
epidemiology, and in preparation for future waves 
of Pandemic H1N1 influenza, determining the cor-
relates of the severity of disease may be very im-
portant.13 Initial reports have suggested that in ad-
dition to many of the previously known risk fac-
tors, underlying co-morbidities may be the risk fac-
tors for severe disease.14 

The present study summarizes the clinical and ep-
idemiological characteristics of deceased cases of 
influenza A (H1N1) patients, hospitalized in Civil 
Hospital of Gandhinagar, the capital of Gujarat 
State from January 2015 to March 2015.  

 

METHODOLOGY 

Study setting and design: In order to study the ep-
idemiology and establish the magnitude and sever-
ity of Influenza A H1N1, a retrospective, descrip-
tive study was carried out at the Civil Hospital, 
Gandhinagar. The study population included all 
the deceased patients of Influenza A H1N1. The 
study included analysis of the epidemiological 
characteristics of the deceased H1N1 patients from 
1st January 2015 till 31st March 2015.  

Data collection: The admission history and their 
medical records including certified cause of death 
of all deceased H1N1 patients were collected and 
assessed for clinico-epidemiological details. Addi-
tional details were also collected by visiting home 
of the deceased by trained faculties and staff of 
Community Medicine Department, GMERS Medi-
cal College, Gandhinagar. Detailed micro plan was 
made with for field investigation and training was 
conducted for all the faculties and staff who col-
lected the data. Before proceeding with the field 
work, family members of deceased patients were 
contacted by telephone and visits for the verbal au-
topsy were scheduled according to their feasibility. 

Study tools: Standard Verbal Autopsy Investiga-
tion Form received from Health & Family Welfare 
Department, Government of Gujarat was used, 
while informed consent forms were developed by 
Department of Community Medicine for the field 
work. Several types of data collected from the pa-
tients include: demographic information, any 
comorbid conditions, regarding onset of illness and 
treatment taken, hospitalization, whether intensive 
care was needed, duration of antiviral drug admin-
istration and disease outcome were collected from 
medical records of Civil Hospital, Gandhinagar.  

Data processing and analysis: The data collected 
was entered in MS Excel 2007 and analyzed using 
Epi Info 3.5.1 from CDC.15 Epidemiological charac-
teristics were analyzed in terms of demographic 
characteristics, clinical presentation and outcome. 
Continuous variables were expressed as Mean and 
Standard Deviation. 

Ethical consideration: Approval by institutional 
review board was not required because of this in-
fectious disease was covered under epidemic act 
and the State Health Department16 had implement-
ed Epidemic Disease Control Act, 1897 from 18th 
August, 2009 and issued a notification that it was 
in the interest of the public health to collect data on 
an emerging pathogen. Informed written consent 
was taken from the close family member of the de-
ceased before conducting verbal autopsy.  

Laboratory confirmation of infection: The H1N1 
virus was detected with the use of a real time RT-
PCR assay in accordance with the protocol from 
the US CDCcenters for Disease Control and Pre-
vention, as recommended by the WHO.17 Two 
swabs from naso-pharynx and one from pharynx 
were collected from suspected patients and their 
contacts for detection of influenza A (H1N1) virus 
by real-time RT-PCR assay.  

Certification of cause of death: In India, all deaths 
are recorded on a standard death certificate, which 
distinguishes between direct causality (Part I) and 
contributory factors (Part II). Part I of the certificate 
records diseases or conditions directly leading to 
death and part II records conditions contributing to 
the death but not related to the disease or condi-
tion causing it. Death certificates were also ana-
lyzed according to the methods of ICD-10 (interna-
tional classification of diseases, 10th revision) 18, 
used nationally and internationally to produce na-
tional mortality statistics.19 

 

RESULTS 

A total of 1584 suspected cases were screened at 
Civil Hospital of Gandhinagar during the period 
from 1st January 2015 to 31st March 2015.  
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Table 1: Baseline characteristics of H1N1 de-
ceased. (N=19) 

Variable Number (%) 
Age group   
< 12 years 0 (0) 
13-18 years 0 (0) 
19-30 years 1 (5.2) 
31-45 years 4 (21.1) 
46-60 years 11 (57.9) 
>60 years 3 (15.8) 
Mean age ± SD years 51.4 ± 10.3 

Sex   
Male  10 (52.6) 
Female 9 (47.4) 

Place of residence   
Gandhinagar city 3 (15.9) 
Gandhinagar rural 13 (68.2) 
Outside of Gandhinagar district 3 (15.9) 

Occupation   
Housewife 8 (42.1) 
Farmer 4 (21.0) 
Laborer 2 (10.5) 
Skilled worker 2 (10.5) 
Teacher 1 (5.3) 
Retired 1 (5.3) 
Government servant 1 (5.3) 

History of travelling/ participating in social gatherings 
Yes 10 (52.6) 
No  9 (47.4) 

Referred from private hospital   
Yes  13 (68.4) 
No  6 (31.6) 

 
Table 2: Clinical features and associated comor-
bid conditions among H1N1 deceased (N=19) 

Variable  Number (%) 
Clinical feature   
Fever 15 (78.9) 
Breathlessness 14 (73.7) 
Dry cough 14 (73.7) 
Sore throat 9 (47.4) 
Body ache 4 (21.1) 
Blood in sputum 3 (15.8) 
Running nose 3 (15.8) 
Productive cough 2 (10.5) 
Vomiting  1 (5.3) 

Associated co-morbid condition   
Cardio-vascular 4 (21.1) 
Diabetes Mellitus (DM) 1 (5.3) 
Cardio-vascular and DM 5 (26.3) 

Ventilator support   
Given 11 (57.9) 
Not given  8 (42.1) 

 
Table 3: Duration between onset of symptoms 
and date of a[dmission (N=19) 

Time duration Number (%) 
< 24 hours 1 (5.3) 
1-3 days  8 (42.1) 
4-7 days 10 (52.6) 
8-14 days 0 (0) 
>15 days 0 (0) 
Mean duration: 3.58 days, Median duration: 4 days 

Table 4: Duration between date of admission and 
death of the patient (N=19) 

Time duration Number (%) 
< 24 hours 8 (42.1) 
1-3 days 4 (2.1) 
4-7 days 4 (2.1) 
8-14 days 3 (15.8) 
>15 days 0 (0) 
Mean duration: 3.8 days, Median duration: 2 days 
 
Out of 1584, 122 (7.7%) were diagnosed as H1N1 
positive. The case fatality rate was 17.2% (21 pa-
tients deceased out of 122 positive). Out of this 21 
deceased, the family member of one could not be 
reached and the family of another did not respond. 
Hence details of only 19 of the deceased could be 
studied. The demographic analysis of the deceased 
H1N1 patients revealed that the mean age was 51.4 
years with a standard deviation of 10.3 years, male 
to female ratio was 1:0.9 and 68% resided in 
Gandhinagar rural area. Majority (68%) were re-
ferred from private hospital. [Table 1] 

Fever (78.9%), breathlessness (73%) and dry cough 
(73.7%) were reported mainly among the deaths 
due to H1N1. Almost 50% of the deceased had as-
sociated comorbid conditions, either cardio-
vascular alone or a combination of cardio-vascular 
and diabetes mellitus. It was revealed that ventila-
tor support was given to majority (57.9%). [Table 2] 

Median time, from onset of symptoms to date of 
admission was 4 days. Majority (52.5%) of the de-
ceased were admitted after 4 days of appearance of 
first symptoms. This could be due to the late re-
porting of the patients to the hospital or late refer-
ral of critically ill patients from private hospitals. 
Mean duration between onset of symptoms and 
date of admission in Gandhinagar Civil Hospital 
was 3.58 days. [Table 3] 

Table 4 shows that little less than half (42.1%) pa-
tients expired within 24 hours of admission in Civil 
hospital of Gandhinagar, followed by 15.8% pa-
tients who expired between 8-14 days. Median 
time, from date of admission to death was 2 days, 
whereas mean duration was 3.8 days.  
 

DISCUSSION 

During the previous pandemics of 20th century and 
during seasonal influenza, most cases involve tran-
sient illness, not requiring hospitalization. Deaths 
were described mainly in young adult population 
or those with underlying disease.20 Seasonal influ-
enza caused significant morbidity and mortality 
throughout the world.21 The present study identi-
fied all the deaths due to H1N1 that occurred in 
Civil Hospital of Gandhinagar from 1st January 
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2015 till 31st Mach 2015 and analyzed for their epi-
demiological characteristics.  

The majority of the deceased patients belonged to 
age group 46-60 years, suggesting high mortality 
among the adults. The mean age of fatal cases was 
51.4 years, which is lower than that reported in 
South Africa22 and France23.  Majority of the deaths 
occurred in patients residing in the rural areas. 
Poor environmental and hygienic conditions may 
be the reason for spread of H1N1 in rural areas. 
Most patients who expired at Civil Hospital were 
referred from private practitioner. The median 
time between onset of illness and hospital admis-
sion was more in this study than studies of other 
countries.24, 25 The justification for both is that pa-
tients seek treatment at local level from general 
practitioners and physicians, but with little or no 
more improvement, they are referred to Civil Hos-
pital for further management.  

Fatal cases, on hospitalization, mainly presented 
with fever (78.9%), breathlessness (73%) and dry 
cough (73.7%). These observations are similar to 
studies done by others in United States24, Australia 
and New Zealand.25 In the present study, the pro-
portion of deceased cases who had at some comor-
bid conditions is almost 50%, which was 36% in 
England, 26 and 53% in France.23  

In present study, highest proportion of cases ex-
pired within 24 hours of admission to the hospital. 
This may be due the fact that Civil hospital re-
ceives the patient in mostly critically ill condition 
from the periphery or from private practitioner. 
However, similar time matrix could be studied 
from data collected from other districts/ all of the 
State and analyzed.  

 

CONCLUSION 

The present study was conducted to analyze the 
epidemiological and other baseline characteristics 
of the deceased H1N1 cases in Civil Hospital of 
Gandhinagar. Deaths due to H1N1 were more 
prevalent in Adult age, residing in rural area, de-
layed referral from private practitioner, presence of 
comorbid conditions. However, further research on 
large sample of data should be conducted to pre-
sent with a clear picture.   

 

LIMITATION 

The data was taken only from hospitalized fatal 
cases of Civil Hospital of Gandhinagar, so patients 
who became infected, remained undiagnosed, died 
in the community and did not go to the hospital 
were not included in our study.  
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