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ABSTRACT

Background: The pandemic was officially declared by the World Health Organisation (WHO) on June 11, 2009. Compared to earlier
pandemic viruses of this century, this virus has a low virulence but a unique, stronger transmission potential. This new virus was
created by combining two gene segments from the Eurasian influenza A (HIN1) swine viral lineage with six gene segments from
the triple reassortant swine-origin virus.

Methods: This retrospective record-based study was conducted among patients of all age groups who were hospitalized and
suspected of HIN1 virus infection at the Virology Research and Diagnostic Laboratory (VRDL) of the Microbiology Department, Sir
Takhtsinhji Hospital, Bhavnagar. A real-time reverse transcriptase polymerase chain reaction (RT-PCR) test was done to confirm
infection and the clinical-epidemiological features of the disease were closely monitored.

Result: Out of 233 patients, 38 patients were positive, the highest number of positive cases were seen in September month, 14
cases. The highest positivity rate was seen in the age group of 0-5 years, with 12 cases (31.5%). 25 (65.8%) were male and 13
(34.2%) were female with Male female ratio of 1.9:1. The most common symptoms of the patients were fever 34 (89.5%) & cough
32 (84.2%) followed by breathlessness.

Conclusion: Our study identified a higher number of cases in males, with the majority reported from the rural area of Bhavnagar.
The most frequent symptoms upon admission were fever and cough, followed by breathlessness. The survival rate among
admitted HIN1 patients was 86.85%. Fewer patients had co-morbid conditions. Prompt diagnosis and treatment can help mitigate
the severity of the disease.

Key-words: Bhavnagar, Fever, Influenza A (HIN1), oxygen therapy devices, Real-time reverse transcriptase polymerase chain
reaction (RT-PCR)

INTRODUCTION

The influenza A (H1N1) virus was discovered in the
western coastal region of North America in the first
quarter of 2009, and between April and June of that
year, it quickly expanded to other nations 2,
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The WHO officially declared the outbreak on June 11,
2009 . As of August 1, 2010, the HIN1/2009 virus had
been confirmed in more than 214 countries, resulting in
approximately 18,449 fatalities globally.?) Compared to
earlier pandemic viruses of this century, this virus has a
low virulence but a unique, stronger transmission
potential 13,

The first reported case of HIN1 in India occurred on May
16, 2009, at Hyderabad airport involving a 23-year-old
who had travelled to the United States ™. The virus

rapidly spread to nearly all major cities across India.
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HIN1 represents a viral illness caused by a newly
modified strain of the influenza A virus subtype H1N1
that can infect humans. This new virus is a combination
resulting from the reassortment of six gene segments
from the triple reassortant swine-origin virus and two
gene segments from the Eurasian HIN1 swine virus
lineage .

The virus can evade host immune responses by utilising
antigenic variation through antigenic drift and antigenic
shift of hemagglutinin (HA) and neuraminidase (NA)
proteins [®l. Seasonal outbreaks of the HA subtype are
linked to antigenic drifts. Antigenic alterations in HA
subtypes are linked to pandemics.

Globally, acute respiratory tract infections (ARTIs) rank
among the leading causes of illness and mortality. Rapid
and sensitive molecular assays are necessary for
screening for influenza viruses, which are one of the
main etiological agents during seasonal epidemics, and
for promptly identifying epidemics 7',

MATERIALS AND METHODS

Research design- This retrospective record-based study
was conducted among patients of all age groups who
were hospitalized and suspected of HIN1 virus infection.
The study was carried out at the Virology Research and
Diagnostic Laboratory (VRDL)
Department, Sir Takhtsinhji Hospital, Bhavnagar from 1*
January 2024 to 31°* December 2024.

of the Microbiology

Inclusion criteria- Only those patients who fell into
category C were subjected to a viral isolation test.

Exclusion criteria- Category A & B patients.

Methodology- According to the WHO classification of
individuals with influenza-like illness (ILI) or categories A,
B, and C, a suspected case of HIN1 virus infection was
described. ILI was classified as a case that had at least
one respiratory symptom, such as a sore throat, cough,
or rhinorrhea, together with a fever of 38°C. A suspected
patient who tested positive for HIN1 using real-time
reverse transcription polymerase chain reaction is
considered a confirmed case .

Upper respiratory tract specimens, including nose and

throat swabs, were obtained with plastic-shafted dacron

swabs immersed in viral transport medium (VTM). RNA
was extracted using the viral RNA extraction kit, the
sample was lysed and digested with lysate and protease,
and RNA was released into the lysate.

Transfer to the adsorption plate and filter column. RNA is
adsorbed and removed with filtration. After washing off
the proteins and impurities, RNA was finally eluted with
low salt buffer.

Amplification and detection for each RNA isolate were
done on Biorad CFX 96 RealTime PCR equipment using
primers and probe sets for Influenza A, Influenza B and
H1N1 testing. Detection of genes INF-A, INF-B and HIN1
are at 510 nm, 555 nm & 510 nm wavelength
respectively. CT cut-off for each fluorescent channel:

%+ Viral gene at Ct < 40 interprets as Viral RNA Positive.
< Internal Control (IC) Ct < 35 interprets as Internal
control Positive.

In this study, we looked back at all swine flu cases that
were suspected or confirmed during an outbreak in
Bhavnagar. Beginning in January 2024, comprehensive
records of every patient who visited swine flu outpatient
departments, swine flu wards, and screening centres
were kept.

According to guidelines issued by the Ministry of Health
and Family Welfare in August 2009, any patient who
visited the swine flu ward or OPD and was clinically
suspected of being HIN1 positive was assigned to one of
three groups. They were as follows:

In the year 2024 from 1% January 2024 to 31 December
2024, a total of 233 cases of suspected HIN1 were
tested at VRDL of the Microbiology Department, Sir
Takhtsinhji Hospital, Bhavnagar Hospital.

Case record forms were filled with various pieces of
information, including gender, religion, place of
residence, age, pregnancy status, co-existing diseases,
outcome status, and presenting symptoms and signs
upon admission. Additional details, such as the length of
hospital stay, the time between symptom onset and
hospital admission or diagnosis, and other relevant

factors, were also recorded.
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Table 1: Guidelines on the categorization of HIN1

Category

Clinical features and recommendations

A

Mild fever, headache, diarrhoea, vomiting, and a sore throat or cough, with or
without body aches. No testing for HIN1 is required in such patients.

i Above signs and symptoms plus high-grade fever and severe painful throat
ii. Addition of symptoms and indicators plus one or more of the following
conditions: Children under five years old Women who are pregnant Over 65
years of age Possessing HIV, cancer, heart, liver, kidney, or lung ailments,
blood disorders, diabetes, or neurological issues Prolonged cortisone.

In addition to A and B symptoms and indicators, patients may also exhibit one or
more of the following: Chest pain, bluish discolouration, low blood pressure,
sleepiness, and dyspnoea small children's irritability and refusal to eat food

deterioration of underlying long-term illnesses.

Statistical Analysis- Data were entered in Microsoft Excel
2007 and analyzed using descriptive statistics. The data
available for each specific variable were used for the
analysis. Categorical variables were expressed as
frequencies and percentages

Ethical approval - Approval for the study was obtained
by the institutional ethics committee, Government
Medical College & Sir Takhtsinhji Hospital, Bhavnagar,
Guijarat, India dated 22/04/2025.

Suspected cases

Janua|Febru|Marc
ry | ary h
Suspected cases 6

Influenza A (HIN1) cases| 3

April | May | June | July

RESULTS

A total of 233 patients with suspected HIN1 were
evaluated during the study period. 38 were positive out
of 233 suspected of HIN1. Month-wise analysis of HIN1
activity revealed suspected and positive cases were
showing a maximum rise during September month, with
14 positive cases followed by March month, 9 positive
cases (Fig. 1).

= Influenza A (H1N1) cases

Augu |Septe| Octo | Nove | Dece

st |mber| ber |mber|mber

22 5 1 12

0 0

Fig. 1: Seasonal distribution of HIN1 cases

The ages of the confirmed H1N1 cases ranged from zero
to one hundred. The HIN1 positivity rate was highest,
with 12 cases (31.5%) in the age group of 0-5 years

followed by 61-70 years with 8 (21.0%) and 41-50 years
age group with 5 (13.15%) positive HIN1 cases (Fig. 2).
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Fig. 2: Age wise distribution of HIN1 cases

Among 38 positive cases, 25 (65.8%) were male and 13 (34.2%) were female with Male female ratio of 1.9:1 (Fig. 3).

Positive Influenza A (HIN1) cases

= Male

® Female

Fig. 3: Sex-wise distribution of HIN1 cases

The clinical features of the confirmed H1N1 infected
cases showed that Fever and Cough were the most
common symptoms in 34 (89.5%) & 32 (84.2%)
respectively followed by Breathlessness in 33 (86.8%)
patients. 6 (15.78%) patients had other underlying
conditions like CNS involvement. Whereas sore throat
and rhinorrhea were fewer common symptoms. Other
like Diabetes
mellitus, and ischemic heart disease were also noted in

co-morbid conditions Hypertension,

low frequency. 17 (44.73%) out of 38 positive HIN1
patients required Oxygen therapy devices 3 (17.64%)
patients required Nasal prongs, 2 (11.76%) with non-re-
breathing masks (NRBM), 4 (23.52%) with BiPap (Bilevel
Positive Airway Pressure), 8 (47.05%) with Ventilator
support. During this period, 5 deaths occurred due to
HIN1 which is suggestive of a case Fatality Rate of
13.15% (Table 2).
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Table 2: Hospitalization details of patients

Symptomatic details

No. of Suspected cases (%)
(n=233)

No. of Confirmed Positive
H1N1 (%) (n=38)

Symptoms of patients

Fever

147 (63.1%)

34 (89.5%)

Cough

121 (51.9%)

32 (84.2%)

Sore throat

79 (33.9%)

11 (28.9%)

Breathlessness

131 (56.2%)

33 (86.8%)

Diarrhea 6 (2.5%) 1(2.63%)

Fever with altered 35(15.1%) 2 (5.26%)
sensorium

Rhinnorhea 55 (23.6%) 9 (23.6%)

Asso

ciated co-morbid conditions (n=38)

Hypertension

4 (10.52%)

Diabetes mellitus

6 (15.78%)

Ischemic heart disease

3 (7.89%)

Oxygen therapy devices (n=38)

Nasal prongs

3(17.64%)

Non re-breathing mask
(NRBM)

2 (11.76%)

BiPap (Bilevel Positive
Airway Pressure)

4 (23.52%)

Ventilator support

8 (47.05%)

Total

17 (44.73%)

Out of 38 cases, the majority cases of positive HIN1
cases seen from Bhavnagar Municipal Corporation area
were 12 (31.57%) followed by Sihor 6 (15.78%), Ghogha
and Botad were 4 (10.52%), Palitana and Mahuva were 2
(5.26%) followed by Umarala and Talaja were 1 (2.63%)

Table 3: Geographical area / Village / District distribution of Cases

case each. 6 cases were from other districts. Positive
H1IN1 cases from the Bhavnagar Municipal Corporation
area were 12 (31.57%) and from rural areas were 20
(52.6%) (Table 3).

Geographical area-wise distribution of Cases

No. of Confirmed Positive HIN1 (%) (n=38)

Bhavnagar Municipal Corporation (BMC)

12 (31.57%)

Bhavnagar rural area

20 (52.6%)

Other districts

6 (15.83%)

Ahmedabad 3 (7.89%)
Amreli 2 (5.26%)
Somnath 1(2.63%)
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Fig. 4: Distribution of HIN1 cases in Bhavnagar district

DISCUSSION

In May 2009, Hyderabad, Telangana, announced the
country's first HIN1 case . On August 3, 2009, the first
2009 H1N1 case was recorded in the Gujarat state %, In
the year 2024, a total of 233 suspected patients
with Influenza symptoms were hospitalized and tested
for HIN1 infection, out of which 38 (16.3%) samples
were found to be Positive at Sir Takhtsinhji Hospital,
Bhavnagar. In South Asia, seasonal influenza often begins
in the pre-winter months and disappears as summer
arrives, which is from August to March . In our study,
Positive cases rise during September month (14 cases),
the Monsoon era followed by March month (9 cases),
which is comparable with a study conducted by Tripathy
etal. 12,

The first peak began in February or March, during the
winter season, while the second peak, which was
dominating, was seen in August or September, during
the post-monsoon season. Other studies also show
increased influenza activity during the monsoon and
post-monsoon seasons (3% The first surge began in
February-March, during the cold and low solar radiation
season, with a downward tendency in the number of
cases between April to June, when it was dry and sunny,
influenza cold

increased activity in

[16-18]

indicating
temperatures and low solar radiation.
In our study, the highest of Positive HIN1 cases were
found in the age range 0-5 years of age group were 12
(31.5%), followed by 61-70 years with 8 (21.0%) and 41—
50 years with 5 (13.15%) which is comparable with a
study done by Jain et al. *® but most common affected
age group varies in other studies done by Chudasama et

al. (25-44 years) 8, Rana et al. (13-45 years) **! and
Namera et al. (30-49 years) ! was to be more affected.
In our study, males were affecting more (65.8%) as
compared to females (34.2%) which is comparable with
the study done by Chudasama et al. (50.5%) % and
Prasad et al. (60%) 2! but a study done by Namera et al.
and Al-Lawati et al. shows higher positive Influenza HIN1
cases of female sex [2022,
attributed to
characteristics in the community surveyed.

In our study, Fever (89.5%) and Cough (84.2%) were the
most common symptoms followed by Breathlessness

This difference may be

differences in  socio-demographic

(86.8%) patients, similar common presenting symptoms
were observed in the study done by Namera et al. and
Prasad et al. 12021,

The overall Case Fatality Rate (CFR) in our study was
13.15 percent, whereas Domadia et al. ?*! reported a CFR
of 22.4% in Jamnagar and Patel et al. ?* reported a CFR
of 5.9% in Surat City in 2015. It was 19.9% in another
study conducted by Rana et al. ¥ during the 2009
Gujarat pandemic.

CONCLUSIONS

In our study, more cases were found in males and most
cases were reported from Bhavnagar rural area. The
most common presenting symptoms among cases at the
time of admission were Fever and cough followed by
breathlessness, with a survival rate of 86.85% among
those admitted. patients of Influenza A (HIN1). Less
number of patients had Co-morbid disease. Early
diagnosis and treatment may reduce the severity of the

disease.
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