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ABSTRACT

Background: Recently HIN1 infection has posed a serious public health challenge in India. People belonging to all age
groups including children and adolescents have fallen prey to this infection in 2009 and 2015. Interventions focused on
climatic factors could play a role in mitigating the public health impact of future HIN1 influenza pandemics.Determinants
of HIN1 infection should be studied for getting prepared for control of future epidemics. Objectives: To study the trends of
the HIN1 infection over the last 5 years in both Mumbai city and the tertiary care hospital in the city (2011-2015) and to study
the effect of temperature, rainfall, and humidity on the trends of HIN1 infection. Materials and Methods: A retrospective
analysis of suspected and confirmed cases of HIN1 influenza infection in a tertiary care hospital in Mumbai from February
2015 to December 2015. Analysis of secondary data of HIN1 cases at Mumbai from January 2011 to December 2015 was
also done. Results: The HINT cases were highest in the year 2015 from 2011 to 2015. Total numbers of 707 respiratory
cases reported in the tertiary care hospital were tested for HINT in the year 2015. Proportion of positive HIN1 cases was
more among female (63.33%) than male (36.67%). A group of 16-30 years age was most affected. The case fatality rate
of HIN1 was 6.67% in the year 2015. Cough (67.77%) was the most common symptom. The peak of cases was observed
in the month of March followed by August. Data analysis showed no significant correlation between HINT1 cases and
climatic factors such as rainfall, temperature, and humidity. Conclusion: This study proves the occurrence of an epidemic
like situation of HINT1 in 2015 but does not show any relation with environmental factors such as rainfall, temperature, and
humidity with occurrence of HIN1 cases.
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INTRODUCTION

HIN1 virus has created a great havoc in today’s time.
Influenza virus spreads faster because of many reasons
such as short incubation period, existence of large number
of sub-clinical cases, availability of high proportion of
susceptible population, short lived immunity and absence of

cross immunity. It is one of the most important emerging and
re-emerging infectious diseases. Epidemics are known to be
associated with excess mortality.[!

The World Health Organization declared an HIN1 pandemic
on June 11, 2009, after more than 70 countries reported
30,000 cases of HIN1 infection. In 2015, incidence of swine

influenza increased substantially to reach a 5-year high. In
India, in 2015, 10,000 cases of swine influenza were reported
with 774 deaths.”! Emergence of the influenza pandemic
Eﬂ.‘.-.E (HINT) 2009 (epidemic HINT1) posed new challenges to the
public health systems and communities all over the world.
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Figure 1 shows the epidemiological triangle for the disease of
influenza. Temperature variation leads to increase in aerosol
production. Mutation in virus strains also plays an important
role in increasing the hosts’ susceptibility.?!

Gerardo Chowell et al. in Chile found a significant association
between HIN1 pandemic and minimum temperature and
humidity.P! Liao et al. conducted a study in 2009 to assess
the characteristics of influenza-associated morbidity in
subtropical Taiwan, corresponding to the seasonal patterns,
weather and suggested that seasonality and influenza (sub)
types contribute significantly to influenza morbidity.
Authors emphasized the importance of using epidemic and
climate information to achieve influenza-reduction targets
in subtropical regions.! Hong et al. at China analyzed the
weather conditions associated with influenza A (HINI1)
and found that the daily minimum temperature, absolute
humidity, and barometric pressure have a strong influence
on the development of the epidemic situation.’! It is thus
important to ascertain the effect of local climatic conditions
on the outbreak of HINT1 infection.

There are some epidemiological studies done by researchers
in India immediately after epidemic of 2009, however, very
few have focused on seasonal variations and its effects on
HIN1.I%"" The research on such seasonal variations may
certainly help the clinicians to take appropriate preventive
measures to avert mortality in these cases. Therefore, the
study with objective to learn effect of temperature, rainfall,
and humidity on the trends of the HIN1 cases over the last
5 years in both Mumbai city and the tertiary care hospital in
the city (2011-2015) has been planned and help the authorities
to face the challenge. This will also help in the proper usage
of the data available at the tertiary care hospital.

MATERIALS AND METHODS

It was a retrospective observational study carried out in a
tertiary care hospital in the city of Mumbai. The line listing of
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Figure 1: Epidemiological triangle for the disease of influenza

all HINT cases reported at the tertiary care hospital is updated
at the Satellite Disease Surveillance Unit of the tertiary care
hospital. All the patients admitted in the tertiary care hospital
with respiratory symptoms and who were tested for HIN1
virus by means of a throat swab was included in this study.
Secondary data of HIN1 cases for the years 2011-2015 were
also obtained from the epidemiological cell at Mumbai to
compare the waves of the HIN1 epidemic.

Data of Mumbai city’s monthly temperature, rainfall,
and humidity for the year 2015 were obtained from the
meteorological department website. Data collection was
carried out during 1% January 2015 to 31% December 2015.
Institutional ethical approval was taken for the study.

Operational Definitions

A suspected case of influenza-like infection (ILI) was
a person with acute respiratory illness who had fever or a
recent history of fever and sore throat. A suspected case of
pandemic HIN1 was a suspected case of ILI who also had
an epidemiological link with a confirmed pandemic HIN1
virus infection. A confirmed case of pandemic HIN1 was ILI
case with laboratory confirmation of pandemic HINI virus
by real time reverse transcriptase polymerase chain reaction.

Data Management and Processing

The data on HIN1 case records were entered into excel spread
sheet, checked for completeness (patient age, address, test
result, date of diagnosis, etc.). Results are summarized using
tables and figures. Rates and percentages were calculated
appropriately. Test of correlation was applied to the data, as a
test of significance.

RESULTS

In 2015, a total of 707 cases that were reported with
respiratory complaints were suspected as HINI influenza.
All these cases were referred for throat swab culture. Of
these, 90 cases were found to be confirmed cases of HIN1
indicating case positivity rate as 12.7%.

Table I shows an approximately 10-fold increase in the
number of HINI cases from 2012 to 2015. Maximum
number of HINT1 positive cases and deaths was in the year
2015 both in the tertiary care hospital (84.1%) and Mumbai
city (86.9%). Mean case fatality due to HIN1 at Mumbai was
1.69% and 7.47% at hospital.

Table 2 depicts the details of HINI cases admitted in the
tertiary care hospital in 2015. Positive HIN1 cases (n = 90)
were more among female (63.33%) than male (36.67%). The
age group of 16-30 years was most affected (41.1%). The
majority of cases (86.6) were from Mumbai region and very
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few (13.3) were from outside Mumbai. The case fatality rate
due to HIN1 was calculated as 6.66% for the year 2015.

Table 3 shows the usual symptomatic profile among
HINI cases. Cough (76.67%) was the most common
symptom followed by fever (73.3%). Few cases also showed
gastrointestinal symptoms such as vomiting (12.2%) and
loose stools (6.67%).

Time lag between “date of onset of symptoms” and “date of
starting medications against HIN1” for the confirmed cases

Table 1: Year-wise comparison of HIN1 cases and deaths
in the tertiary care hospital and in Mumbai

Year Number of cases (%) Number of deaths (%)
Tertiary care Mumbai  Tertiary care Mumbai
hospital hospital
2011 0 6 (0.17) 0 0
2012 09 (8.4) 360 (10.3) 02 (25) 5(8.4)
2013 08 (7.4) 77 2.21) 0 01 (1.6)
2014 0 11 (0.31) 0 01 (1.6)
2015 90 (84.1) 3029 (86.9) 06 (75) 52(88.1)
Total 107 (100) 3483 (100) 08 (100) 59 (100)

Table 2: Epidemiological details of cases admitted in
tertiary care hospital in 2015 (n=90)

Details Number (%)
Sex wise distribution
Male 33 (36.67)
Female 57 (63.33)
Age-wise distribution (in years)
1-15 10 (11.1)
16-30 37 (41.1)
31-45 21(23.3)
46-60 10 (11.1)
61-75 3(3.3)
Geographical distribution
Mumbai 78 (86.67)
Non-Mumbai 12 (13.33)
Outcome of cases
Cured 84 (92.5)
Died 6 (6.66)

Table 3: Symptoms of HIN1 cases (n=90%)

Symptoms Number (%)
Cough 69 (76.6)
Fever 66 (73.3)
Sore throat 49 (54.1)
Headache 37 (41.1)
Breathlessness 42 (46.6)
Cold 36 (40.0)
Vomiting 11 (12.2)
Loose stools 06 (6.6)

*Multiple responses

was 2 days. Time lag between “date of onset of symptoms”
and “date of starting medications” against HIN1 for the
patients who expired was 3.5 days.

Graph in Figure 2 depicts sudden rise of HINI cases in
5% week (February and March) preceded by rainfall and drop
in temperature. However, for other period of the year, there
is no relation seen between cases and rainfall in monsoon
season or humidity. Second peak of cases are observed in
31 week (month of August).

Test of correlation was applied to the data of temperature
(R=0.091, P = 0.524), rainfall (R = 0.085, P = 0.554), and
humidity (R = —0.018, P = 0.902), however, the R value
obtained was not very significant.

DISCUSSION

The data indicated HIN1 epidemic in 2015 at Mumbai.
Female and younger age group was most affected due to
HIN1 infection. “Cough” as the most common symptom
among HINI patients suggests that maximum screening
might have done for the patients with respiratory complaints.
Analysis showed no correlation between climatic factors
(temperature, rainfall, and humidity) with HIN1 epidemic.

On yearly data analysis, the peak positivity of influenza A
(HINT) was observed in 2015 followed by 2012. Rewar et al.
and Mishra et al. also confirmed similar epidemic of HIN1
in India in same year.>® Other researchers from other states
of India also have demonstrated such substantial increase in
HINI1 influenza cases in same year.”!% Likewise, Itolikar
and Nadkar and Bagchi mentioned the HIN1 outbreaks at
Maharashtra and Mumbai in 2015.[112' Nandhini and Sujatha
found similar peaks of HINI cases in the year 2015 and
2012." The case positivity rate of HINT (12.7%) in this
study is comparable with other studies conducted in 2009
by Mukherjee et al. (12.86%), however, it is lower than that
found by Choudhry et al. (23.5%) in 2009 and Mehta et al. at
Rajasthan (29.26%) for the year 2015.0>!4 Females are more
affected as per the data in this study whereas Puvanalingam
etal. showed greater number of male affected due to
HINT.I" More proportion of young adults was seen affected
by HIN1, which is in congruence with findings of Choudhry
et al. and Puvanalingam et al.'>!*1 On contrast, study done at
West Bengal showed more elderly people (>55 years) were
affected.' The case fatality rate due to HIN1 in the year
2015 was (6.66%) is analogous to the findings by Mehta
et al. (6.29%) and Itolikar (8.41%) but much lower than that
observed by Sharma et al. (17.79%).°!-1! Studies that were
conducted on “HINT1 pandemic in 2009 showed much lower
constant rate factor (CFR) 0.026%, 0.86% at Pune and 1.8%
in South India in the year 2009.0'>!7-181 On the other hand, high
CFR due to influenza A (HIN1) was observed by Nandhini
and Sujatha (7.6%) and Oliveira et al. (11.2%) at Brazil in
2009.1'%1 Based on experience of epidemic of 2009, hospitals
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Figure 2: Week-wise distribution of HIN1 cases along with temperature, rainfall, and humidity in the year 2015

might have adopted more preparedness in terms of availability
of drugs for treatment of HIN1 influenza and this might have
contributed to low CFR. The most common clinical feature
observed in this study was “Cough” unlike other studies that
have reported “Fever” as the most prominent and common
symptom by HINI cases.!'>!32 Ttolikar made a mention of
30% mortality among patients with HIN1 who reported for
treatment with a delay of 3 days.!"!! Time lag between date of
onset of symptoms and date of starting medications against
HINT1 for the patients who expired was found to be 3.5 days.
Each year influenza-like illness and influenza virus activity
coincided with period of high rainfall and low temperature
except in the 1% half of 2012.' Usually, an upsurge in
HINTI cases is expected in the months of winter, but the
present study brings about striking results. More number of
HINT cases occurred in the month of March (when there was
untimely rainfall) followed by August in 2015. The studies
done at West Bengal India found similar two peaks of HIN1,
one in summer and one in winter.'¥ In India, the monsoon
ends by September and October, which is followed by start
of winter from November. The atmospheric temperature
remains lowest in December. It continues in January and the
winter comes to an end by February; the number of reported
positive cases also shows a fall. Rao in 1980 had proved the
association of HIN1 outbreaks with the rainy season.”” In the
year 2015, the rainfall was below the standard annual average.
Thus, there was an increase in humidity, stimulating aerosol
production, which led to a favorable environment for virus
growth. However, analysis showed no correlation between
factors such as temperature, rainfall, and humidity. Similarly,
Silva et al. at Brazil and Chaudhary et al. at India established
no pattern of seasonality or expected climatic conditions for
HIN1 epidemic.[5?!

Strengths and Limitations

Research on trends of HIN1 definitely adds to the knowledge
of HIN1 magnitude in the city and in-turn would help the
health sectors for preparedness of the epidemic. Public
health experts working in collaboration with the clinicians
at the tertiary care hospital could help in creating increased

awareness and future epidemic preparedness. This vulnerable
population of adolescents and younger people can be taught
respiratory etiquettes with help of International Education
Centre banners at colleges and offices. The study proposes a
health-care system based research to find out the determinants
of low case fatality rate. The details on history of contact
with HINT1 case and presence of metabolic disorder could
not be elicited as it was retrieved from the line list. A similar
HIN1 epidemic was seen in the year 2009 as well, but data of
HINTI cases for that year could not be traced.

CONCLUSION

Mumbai city faced the outbreak of HINT1 in the year 2015 but
the tertiary care hospitals managed to keep case fatality rate
low. Monthly maximum, minimum temperature and relative
humidity showed no effect on occurrence of influenza A
(HINT) cases.
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