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Abstract
Introduction: Although being a vaccine preventable infection, influenza still
causes significant morbidity and mortality in vulnerable population. Epidemiology
of H1N1 influenza depends on the geographical features of the location and is
variable across the world.
Methods: This was a retrospective study done between October 2013 and
March 2016 in a tertiary care hospital in Chennai, India. Case records of all
hospitalised patients with reverse transcriptase polymerase chain reaction (RTPCR) confirmed H1N1 were analysed.
Results: In analysis of 100 patients, fever was the most common symptom
(75%). Upper respiratory tract symptoms (sore throat and rhinorrhea) were
seen in 47% of patients. History of sick contacts was elicited in only 23%. Most
of our cases occurred in month of February, matching with the annual rainfall
in Chennai. Ventilator Associated Pneumonia (VAP) was the most common
complication. Over-all mortality rate was 3%.
Conclusion: Knowledge of local epidemiology is required for high clinical
suspicion and prompt diagnosis of influenza as well as in deciding the optimal
time for annual influenza vaccination.
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Introduction
Influenza is a common vaccine preventable cause of serious
respiratory illness and death over the past century. It has the potential
to cause pandemics when a new type of Influenza strain appears, most
recently the swine-origin A/ H1N1 virus that was reported in Mexico
and the United States in April 2009 and rapidly spread throughout
the World causing the first influenza pandemic of the 21st century
[1]. India confirmed its first case of H1N1 on May 1, 2009 [2]. In this
study we aimed to look into the epidemiology, clinical features and
outcome in hospitalised patients with H1N1 infection.

(29).45% of the patients were males. Most cases were diagnosed
between the months of January to April 2015, with the maximum
cases noted in February 2015 (Figure 1).
The commonest co-morbidity was diabetes mellitus in 38 patients
(45%) followed by CHF in 17(20%) and COPD in 15(18%) patients.
Drug induced (prednisone, tacrolimus and mycophenolate mofetil in
various combinations) T cell immunosuppression was noted in 6(7%)
patients. In 17% of patients there were no co-morbidities.

Materials and Methods
This was a retrospective study between October 2013 and
March 2016 in a tertiary care hospital in Chennai, which receives
emergency admissions from Northern Tamil Nadu and Southern
Andhra Pradesh. Case records of all hospitalised patients with reverse
transcriptase polymerase chain reaction (RT-PCR) confirmed H1N1
were analysed. The choice of site of sampling was left to discretion
of the clinician as this was a retrospective study. The results were
analysed using Microsoft Excel and statistical analysis was done using
SPSS 17.0 software. The study was approved by the hospital ethics
committee.

Results
A total of 100 patients were analysed (Table 1). Mean age was
48.64 ± 14.82 years with age group of 45-55 years having most patients
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Figure 1: Distribution of H1N1 influenza cases.
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Table 1: Various characterstics of the study population.
Characterstics

Values

Age (mean ± 2SD) years
Male (n)

48.64 ± 14.82
45 (45%)

Comorbidities (n=83)

Figure 2: Distribution of various symptoms.

Fever was the most common clinical feature seen in 95% patients
followed by cough in 93%, dyspnea in 69%, sore throat in33%and
diarrhoea in 9% (Figure 2). History of sick contacts was present
in 23 (23%) patients. Majority (67%) had normal WBC counts at
presentation. 21(21%) had leucocytosis and 12(12%) had leucopenia
at presentation. The mean WBC count was 8039 ± 5027.8/µL and
15(15%) had thrombocytopenia at presentation. Chest X Ray was
normal in 23% of the cases and most common finding was bilateral
interstitial infiltrates (71%). ICU admission was required for 33% of
cases, out of which 23(69.6%) required mechanical ventilation.
Only 2(2%) had associated proven bacterial pneumonia at
the time of admission (one had pneumococcus and one had
Staphylococcus aureus). Ventilator Associated Pneumonia (VAP)
developed in 13(56.5%) of 23 patients requiring mechanical
ventilation. Acinetobacter baumanii (69%) was the most common
cause of VAP. Of the 13 patients who developed VAP, 2 died: VAP
was associated with significantly higher mortality (p = 0.005). Two
patients also had aspergillus infection after mechanical ventilation.
Three (3%) patients had CLABSI and 1(1%) patient had candidemia.
Two (2%) had bacteremia of unclear focus.
All patients received oseltamivir at time of clinical suspicion and
testing order. No patient received steroids for H1N1 pneumonia.
Antibiotics were used in 82(82%) of cases due to suspected
secondary bacterial pneumonia or other associated infections
(amoxicillinclavulanate in 41%, azithromycin 20% and both of the
above in 21%).
Overall three out of 100 patients died leading to a mortality rate
of 3%: for 2 patients VAP was the cause of death and cause of death
was not known in the 3rd patient. All the 3 patients were > 65 years of
age and two were diabetic.

Discussion
Influenza epidemics cause significant morbidity and mortality,
affecting 5-15 per cent of the global population, with the World
Health Organization (WHO) reporting an estimated 250,000 to
500,000 deaths worldwide due to seasonal epidemics [3]. In 2015,
the pdm09 H1N1 outbreak became widespread throughout India. In
2015 there were nearly 39000 laboratory confirmed cases out of which
Submit your Manuscript | www.austinpublishinggroup.com

DM (n)

38 (45%)

CKD (n)

4 (9%)

CHF (n)

17 (20%)

CLD (n)

1 (1.2%)

Pregnancy (n)

2 (2.4%)

COPD (n)

15 (18%)

Immuno-suppression (n)

6 (7%)

WBC (mean ± 2SD)/µL

8039 ± 5027.8

WBC ≤ 4000 (n)

12 (12%)

WBC (4000 – 11000)

67 (67%)

Chest X Ray
Normal (n)

23 (23%)

Bilateral Infiltrates (n)

71 (71%)

Lobar Infiltrates (n)

6 (6%)

ICU admission (n)

33 (33%)

Mechanical Ventilation (n)

23 (23%)

Hospital Acquired Infections ( n=19)
VAP (n = 23)

13 (56.5%)

Invasive Candidiasis (n)

1 (1%)

CLABSI (n)

3 (3%)

Bacteremia of unknown source

2 (2%)

Antibiotic usage (n)
Mortality (n)

82 (82%)
3 (3%)

DM: Diabetes Mellitus; CKD: Chronic Kidney Disease; COPD: Chronic
Obstructive Pulmonary Disease; CHF: Congestive Heart Failure; CLD: Chronic
Liver Disease; VAP: Ventilator Associated Pneumonia; CLABSI: Central Line
Associated Blood Stream Infections

nearly 2500 patients died. The amino acid sequences of the all gene
segments from 2015 A(H1N1) pdm09 isolates identified several new
mutations compared to the 2009 A(H1N1) pdm09 strains, which may
have contributed towards enhanced virulence [4].
Low ambient temperature [5] and absolute humidity affects both
virus survival in environment and onward transmission [6]. Yearround activity is seen in tropical countries such as India, which also
experiences 2 seasonal peaks, one during monsoon months observed
in most states of India during rainfall and other during winter
months in north India [7,8]. Chennai gets most of its rainfall from
the northeast monsoon between October and December [9,10]. Peaks
of influenza have previously been observed in Chennai and Vellore
in October-November, coinciding with the Northeast monsoon
months in these cities [11]. Most of our cases were recorded between
the months of December and April 2015. The 2017 H1N1 epidemic
was also largely between January and March [12]. Clinicians therefore
have to have a high index of suspicion for H1N1 pneumonia during
these months: the optimum time for annual vaccine may be OctAustin Virol and Retrovirology 4(1): id1026 (2017) - Page - 02
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November every year, prior to the annual peak, when the new annual
Northern Hemisphere vaccine becomes available.
All age groups were affected, consistent with a newly circulating
strain to which the majority of the population was non-immune. The
male to female ratio of 1:1.22 was similar to the results published
in earlier Indian studies (M: F = 1:1.25) from India [13]. Seventeen
percent of our patients had no co-morbidities, a little less than 35% in
other studies [14,15]. In our study diabetes (38%) was the commonest
co-morbidity, followed by chronic heart failure and COPD.
Fever was the most common clinical feature seen in 95% similar to
other studies [13,16], followed by cough in 93%, dyspnoea in 69% and
sore throat in 33%. H1N1 influenza can present as diarrhoea, noted
in 9% of our cases. It is also noteworthy that upper respiratory tract
symptoms (sore throat and rhinorrhoea) were present in only 47% of
our cases: absence of these symptoms should not be used to discard
the clinical diagnosis of influenza. A history of a sick contact was
present in only 23% of our patients, which is similar to that reported
by Choudhry et al. [13]. In a epidemiological study done by Viboud
et al it was reported that children play a major role in dissemination
of influenza in households and the secondary attack rate was 24.1%
in that study [17].
H1N1 influenza patients typically have normal or low-normal
leukocyte counts at admission and presence of thrombocytopenia is
associated with poor prognosis [18-22]. Two thirds of our patients
had normal WBC counts at presentation with leucopenia in 12% of
cases. Thrombocytopenia was present in 15% of the cases.
Radiologic features of H1N1 influenza pneumonia include
interstitial infiltrates, lobar consolidation and bilateral diffuse or
patchy ground class opacities [23]. The most common CXR finding in
our cohort was bilateral interstitial infiltrates (70%) followed by lobar
infiltrates (6%). Diffuse viral pneumonitis associated with severe
hypoxemia and ARDS can be seen in approximately 49 to 72% of ICU
admissions for 2009 H1N1 virus infection [22,24]: in our study a third
of our patients required ICU admission out of whom 69.6% required
mechanical ventilation. Normally, influenza is known to cause only
minor illness in the immunocompetent population but in our study
about a third of patients were admitted in the ICU, which is likely due
to sampling bias as H1N1 PCR was done only in hospitalised patients.
Secondary bacterial pneumonia, usually caused by Staphylococcus
aureus (often methicillin resistant), Streptococcus pneumoniae or S.
pyogenes, is diagnosed in 20 to 24% of ICU patients and has been
found in 26 to 38% of patients who died, often in association with a
short clinical course [22,24]. However in our study, only one case each
of pneumococcus and MRSA bacterial pneumonia were documented,
perhaps because antibiotics were used from the time of admission in
82% of cases [25].
Ventilator associated pneumonia developed in 13(56.5%) of 23
ventilated patients. Acinetobacter baumannii was the most common
cause of VAP (69.2%) in this cohort, consistent with it being the
commonest cause of VAP in India [26,27]. The presence of VAP
was associated with increased mortality (p=0.005) in our study.
Invasive pulmonary aspergillosis may occur in the setting of severe
influenza infections even among immunocompetent hosts [28]. In
our study two patients developed aspergillus pneumonia when they
Submit your Manuscript | www.austinpublishinggroup.com
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were mechanically ventilated during hospital stay. One patient was
on immunosuppression with prolonged ventilation and the other
patient had underlying COPD on steroids: it was unclear whether
aspergillus developed post influenza or was related to underlying
immunosuppression.
Although various randomised control trials have shown only
modest benefits of oseltamivir in treating patients with mild illness
(reduce symptom duration by approximately 24 hours), but several
observational studies and a large population based cohort study show
that it reduces hospitalisation and mortality [9,30-32]. Steroids were
not used in any of our patients as they may increase mortality and
are not recommended currently [33]. Mortality due to influenza
varies among age groups, highest among < 1 years of age and > 65
years of age and overall mortality ranges from 1.8% to 3.5% among
hospitalised patients [34,35]. Our study had an overall mortality of
3% which is similar to that reported in other studies in hospitalised
patients, with all deaths in patients >65 years [14,34,35].
We conclude that Chennai experienced a H1N1 influenza
epidemic largely between the months of December and April 2015,
suggesting that clinicians have a high index of suspicion for disease
during these months in future years: fewer than half of patients give
a classical history of upper respiratory symptoms or a sick contact.
Severe H1N1 pneumonia presents with hypoxemia and bilateral
interstitial infiltrates which leads to ICU admission in a third of
cases, the majority of whom require mechanical ventilation. With
early administration of oseltamivir, avoidance of steroids and good
supportive and ventilatory care, mortality rate for hospitalised
patients is very low with VAP in elderly patients being the main cause
of mortality. The optimum time for annual vaccine may be OctNovember every year, when the new annual Northern Hemisphere
vaccine becomes available, prior to the annual disease peak.
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