ORIGINAL ARTICLE

Clinical Outcome of Novel H1N1 (Swine Flu)-Infected Patients
During 2009 Pandemic at Tertiary Referral Hospital in Western India

Ketan K. Patel'?, Atul K Patel'?, Parthiv M. Mehta®, Richa P. Amin', Kunal P. Patel’,
Prakash C. Chuhan?, Eknath Naik*, Kamlesh R. Patel®

!Infectious Diseases Clinic, “VEDANTA” Institute of Medical Sciences, Navarangpura, *Department of Infectious Diseases,
3Department of Pulmonary and Critical Care, >Department of Microbiology, Sterling Hospital, Ahmedabad, Gujarat, India,
‘Department of Internal Medicine, University of South Florida, Tampa, Florida, USA

ABSTRACT

Background: The first case of 2009 pandemic influenza A (H1N1) virus in Gujarat, India, was reported in August 2009.
Oseltamivir was used for treatment of pandemic influenza in India. We discuss the clinical characteristics and outcome of the
hospitalized patients with H1N1 infection during 2009 pandemic influenza season. Materials and Methods: Hospitalized patient
with laboratory-confirmed H1N1 flu during August 2009 to February 2010 were included in this retrospective study. Data were
collected from hospital ICU charts. Patients discharged from hospital were considered cured from swine flu. Data analysis was
performed using CDC software EPI Info v3.5.3. Both univariate and multivariate analyses were conducted. Results: A total of 63
patients were included in the study, of them 41 (65%) males and 22 (35%) females. Median age was 34 (3-69) years and median
duration of symptoms before hospitalization was 5 (2-20) days. Common presenting symptoms include fever 58 (92.06%), cough
58 (92.06%), breathlessness 38 (60.31%), common cold 14 (22.22%), vomiting 12 (19.04%), weakness 9 (14.28%), throat pain
7 (11.11%), body ache 5 (7.93%), and chest pain 4 (6.34%). Co-morbidities were seen in 13 (20.63%) patients. Steroids were
used in 39 (61.90%) patients, and ventilatory support was required in 17 (26.98%) patients. On presentation chest x-ray was
normal in 20 (31.74%) patients, while pulmonary opacities were seen in 43 (68.26%) patients. Forty-seven (74.60%) patients were
cured and discharged from hospital, 14 (22.22%) patients died, and 2 (3.17%) patients were shifted to other hospital. Ventilatory
requirement, pneumonia, and co-morbidities were the independent predictors of mortality, while age, sex, and steroid use were
not associated with increased mortality. Conclusion: 2009 pandemic influenza A had the same clinical features as seasonal
influenza except vomiting. Mortality rate was high in 2009 H1N1-infected patients with pneumonia, co-morbid conditions, and
patients who required ventilatory support.
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INTRODUCTION a global pandemic. The 2009 HINT1 virus is a triple-
reassortant influenza virus containing genes from human,
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and occurs in outbreaks of varying severity almost every
winter.'! In April 2009, cases of human infection with a
new variant of influenza A (HINT1) virus were identified in
the United States and Mexico and shown to cause severe
illness among several patients.™ Virus spread rapidly to
other parts of the world and on June 11, 2009, WHO
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H1N1 infection have been mild or subclinical, some
patients experienced severe illness and complications from
HINT1 influenza infection."”! The most common cause
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pneumonia, high fever leading to neurological problems,
dehydration, and electrolyte imbalance. Persons at high
risk for severe disease and complications secondary to
2009 pandemic HINT influenza A include patients with
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Since the report of first case of “swine flu” in India in
May 2009, there was a progressive increase in the number
of swine flu cases all over the subcontinent. From May
2009 till February 28, 2010, samples from 128,627 persons
were tested for 2009 pandemic HINT1 influenza A across
the country and 29,652 (23.05%) of them were found to
be positive. In the state of Gujarat, the first case of 2009
HINT1 influenza A was reported on 3" August 2009, and
by 28" February 2010, 1209 cases were reported and 289
patients died.!" We experienced a spectrum of illness
ranging from mildly symptomatic patients to severe illness.
Here we report the clinical characteristics and outcomes
of hospitalized patients in Gujarat with confirmed HIN1
infection during 2009 influenza season.

MATERIALS AND METHODS

This is a hospital-based retrospective study of the influenza
cases admitted at Sterling hospital, Ahmedabad, during
2009 pandemic. Patients infected with HINT1 virus who
were hospitalized from August 2009 to February 2010
were included in the study. Demographic data, history, and
physical examination findings were recorded in the hospital
history and on the examination sheet. Inpatient charts were
used to collect patient’s hospital course and treatment.
Diagnosis of HIN1flu was confirmed by polymerase chain
reaction (PCR) testing of respiratory secretions (throat
swab, endotracheal secretion) conducted at B.]. Medical
College, Civil Hospital, Ahmedabad. Patients without
pneumonia were treated with oseltamivir, 75 mg PO bid,
and those with pneumonia were treated with 150 mg PO
bid. In pediatric patients, an appropriate weight-based
dose of oseltamivir was used. All hospitalized patients
were treated with antibiotics. Treating physician decided
dosage and route of administration of antibiotics. Non-
invasive and invasive ventilatory care was given to patients
with respiratory failure. Methyl prednisolone 40 mg
IV g8h for first week followed by q12h for second week
and q24h for third week were used for hypoxic patients
with pulmonary opacities.

The protocol for treatment and use of systemic steroids
was developed after first few deaths of hypoxic patients
with acute lung injury. A round table consensus meeting
with pulmonologists, critical care experts and infectious
diseases consultants resulted in this practice. As per the
government directives during outbreak all the patients
were admitted in isolation ward for at least first 10 days
and discharged only after they had clinical response. For
the sake of this review, patients discharged from hospital
were considered cured from swine flu.

STATISTICAL ANALYSIS

Data analysis was performed using CDC software EPI
Info v3.5.3. Both univariate and multivariate analyses were
conducted. Outcome variable, “death”, was categorized
as “Yes” and “No.” The logistic regression method
was used for both univariate and multivariate analyses.
Exposure variables, which were statistically significant in
univariate analysis or deemed clinically important (age, sex,
co-morbidities, ventilatory care, and pneumonia), were
included in the multivariate analysis. Final variables in the
model were adjusted for confounding by age and gender.
We used 95% confidence limits with 5% alpha error.
Continuous variables were summarized as medians (with
interquartile ranges). Hospital’s ethics committee approval
was taken before data collection and analysis of this study.

RESULTS

Sixty-three patients were hospitalized with confirmed swine
flu by throat swab PCR methods during the study period.
All the patients were included in the study for analysis, of
them 41(65%) were males and remaining 22(35%) were
females. The median age was 34 (3-09) years. History of
travel or contact with a swine flu patient was present in 18
(28.57%) patients. Rest of the patients might have acquired
infection from the community. The median duration
of symptoms before hospitalization was 5 (2-20) days.
Common presenting symptoms were fever 58 (92.06%),
cough 58 (92.06%), breathlessness 38 (60.31%), common
cold 14 (22.22%), vomiting 12 (19.04%), weakness 9
(14.28%), throat pain 7 (11.11%), body ache 5 (7.93%), and
chest pain 4 (6.34%). None of the patient had hemoptysis.
One patient had convulsion and altered sensorium. Various
co-morbid conditions observed were diabetes mellitus 5
(7.93%), hypertension 10 (15.87%), ischemic heart disease
3 (4.76%), and human immunodeficiency virus infection
1 (1.58%). We have five pediatric patients with a median
age 5 (3-8) years. Pediatric patients have high pulse rate
110 (96-128)/min and lower respiratory rate 20 (20-28)/
min compared to adult patients. None of the pediatric
patient died.

Physical findings and laboratory work up at the time of
admission are shown in Table 1.

Steroids were used in 39 (61.90%) patients, of them
11 patients died. Steroids were not used in 24 (38.09%)
patients, of them 3 patients died. Seventeen (26.98%)
patient required ventilatory support, of them 2 patients
were given non-invasive ventilator support and 15 were
given invasive ventilator support. Of all the patients
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Table 1: Baseline clinical and laboratory
parameters

Physical Examination

Median
98.6 (97-102°F)

Temperature at admission
Pulse 95 (70-134/min)
Respiratory rate 22 (12-42/min)

Laboratory examination

Hemoglobin 12.6 (7.4-15.4 gm%)
WBC count 4626 (1910-29500/cu.mm)
Platelet counts 194500 (19400-440000/cU.mm)
X-ray Chest N=(%)

Normal 20 (31.74%)

Unilateral opacity 10 (15.87%)

Bilateral Opacity 33 (52.38%)

Table 2: Multivariate analysis of factors
associated with mortality

Variable N (63) Odds Ratio 95% C.I. PValue
Ventilator 17 61.48 5.06-745.95 0.001
Pneumonia 43 17.24 2.84-379.95 0.071
Co-morbidity 13 49.49 2.54-963.91 0.010
Age (240 years) 24 0.51 0.04-5.57 0.583
Sex (males) 41 0.32 0.02-5.39 0.435

(n = 17) who required ventilatory support, 10 patients
died, 5 patients survived, and 2 were shifted to other
hospital. Forty-seven (74.60%) patients were cured and
discharged from the hospital, 14 (22.22%) patients died,
and 2 (3.17%) patients took discharge from hospital against
medical advice or shifted to other hospital. One patient
had encephalitis, myositis, and renal failure. The median
duration of hospitalization was 7 (2-30) days. Cause of
death was multi-organ failure in six patients and sepsis
with adult respiratory distress syndrome in eight patients.
The final multivariate model of factors associated with
mortality in this study is shown in Table 2.

DISCUSSION

Seasonal influenza commonly starts during pre-winter
period and ends as summer sets in, that is during the
months of August to March in South Asian region.
Diagnosis of influenza is confirmed by PCR from throat
swab.”l Common clinical symptoms of seasonal influenza
include upper respiratory symptoms, cough, fever, body
ache, throat pain, headache, and weakness. During the
2009 epidemic, swine flu patients also demonstrated
gastrointestinal symptoms — vomiting and diarrhea apart
from common symptoms. Fever and cough were the most
common presenting symptoms in pandemic influenza, and
in our study they were seen in 92.06% (# = 58) similar to
reports from USA, Japan, and Mexico.***3 Vomiting and

diarrhea were observed in nearly one third of patients in
US seties, but it was uncommon in hospitalized cases.
Vomiting was present in 12 (19.04%) patients but diarrhea
was not observed on presentation in any patient in our
series. Other symptoms observed in our study were
breathlessness 38 (60.31%), common cold 14 (22.22%),
weakness 9 (14.28%), throat pain 7 (11.11%), body ache
5 (7.93%), and chest pain 4 (6.34%). Breathlessness was
seen in significant numbers of patients in our study, likely
due to this study including only hospitalized patients.”>*
Seasonal influenza commonly affects old age people,
while the 2009 HINT1 influenza significantly impacted
young people. In our study, out of 63 patients, most
were between 20 and 40 years of age (7 = 34, 53.96%).
Overall, 39 (61.90%) patients were below 40 years, while
24 (38.1%) were above 40 years of age, which suggest
predilection for younger age in this 2009 HIN1 infection.
Out of 14 patients who died in our study, 6 (42.58%)
were <40 years of age, while 8 (57.14%) were = 40 years
of age. There was no statistically significant difference in
mortality in-patient <40 or =40 years of age (P = 0.583)
in our study. In our study, leucopenia (total WBC count
<4000 cells/cu.mm) and thrombocytopenia (platelet
count <100000/cu.mm) was seen in 23 (36.50%) and
7 (11.11%) patients, respectively, which is consistent
with the findings in other studies.* Vatious co-morbid
conditions were seen in 13 (20.63%) patients in our
series. Co-morbid conditions were present in nearly 50%
of hospitalized patients in USA and Mexico, which is
significantly higher than our study. Morbid obesity and
pregnant patients comprised a significant number of
patients in their series, while in our study we did not have
any pregnant and obese patients.*” Six patients had more
than one co-morbid condition. Most of the patients had
either diabetes and/or cardiac disease as a co-morbid
condition, while only one patient had immunosuppressive
condition. In patients with co-morbidities, 8 (61.53%)
patients died, while in patients without co-morbidity,
5 (10%) patients died. Co-morbidities were associated
with increased risk of death in pandemic influenza 2009
patients in our study (P = 0.010). In series from United
Kingdom, co-morbid conditions were also associated
with increased risk of death, where obesity was present
in significant number of patient as a co-morbidity and
in another study from USA obesity was a risk factor for
high mortality in HIN1 patients.>*! Out of 13 patients
with co-morbid conditions, 5 required ventilatory support,
while from remaining 50 patients, 12 patients required
ventilatory support. Co-morbid conditions were not
associated with increased risk of ventilatory requirement

(P = 0.486).

Journal of Global Infectious Diseases / Jul-Sep 2013 / Vol-5 / Issue-3 95



Patel, et al.: Clinical outcome of novel H1N1

Influenza is known to cause myositis, renal failure and
neurologic complications; however, only one patient in
our study had severe myositis, renal failure and encephalitis
with residual debility.

Need for ventilatory care is associated with significantly
increased mortality (P = <.0001), 10 patients out of 17
who required ventilatory support died, while 4 out of 46
patients who didn’t required ventilatory support died.

Steroids were used in 39 (61.90%) patients, of them 11
patients died. Steroid was not used in 24 (38.09%) patients,
of them 3 patients died. Steroid use had no effect on clinical
outcome (P = 0.313). In our study use of steroids didn’t
affect mortality as compared to study by Quispe-Laime e/ 4/,
where in ARDS patients, with and without confirmed HIN1
influenza, prolonged low-to-moderate dose corticosteroid
treatment was well tolerated and associated with significant
improvement in lung injury and multiple organ dysfunction
scores and a low hospital mortality.” Two largest studies
of severe HIN1 influenza A-associated respiratory failure
reported the use of corticosteroids in 51-69% of patients,
but its effect on outcome was not assessed, while in other
studies steroids was either not useful or detrimental.”'>*" In
our study steroids were used in patients with severe illness
and need ventilator support compared to steroid non-
recipient group. Subgroup analysis was not performed due
to small number of subject. This might be a confounding
factor for no statistically significant difference in clinical
outcome seen with steroids use.

In our study, in the patients who died (#» = 14), 12 had
bilateral pulmonary opacities, while 2 had unilateral
pulmonary opacities on chest radiograph on presentation.
Bilateral opacities express possible adverse outcome. Any
opacity on chest radiograph on presentation (unilateral
or bilateral) was associated with increased mortality
as compare to patient with normal chest radiograph
(P =0.071). In patients with bilateral pulmonary opacities
(n = 33), 12 patients required mechanical ventilator
support. In patient with unilateral pulmonary opacities
(n = 10), only 1 patient required ventilator support. On
multivariate analysis ventilatory requirement, pneumonia
and co-morbidities were the independent predictors of
mortality controlling for age and sex while steroid use was
not adversely affecting mortality. In the state of Gujarat,
western part of India, during the same time period 1209
patients with confirmed HINT1 infections were reported
to the state health department, of them 289 patients died,
having overall mortality rate of 23.90%. At our center,
mortality was 22.22%, which is the same as overall mortality
in our state.

CONCLUSIONS

In conclusion, clinical symptoms in 2009 pandemic
influenza A were similar to seasonal influenza except
vomiting. Mortality rate was higher in 2009 H1N1-infected
patients with pneumonia, co-morbid conditions, and
patients who required ventilatory support.
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