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Abstract

Background: Influenza viruses, particularly HLN1 and H3N2 variants, present significant public health challenges worldwide due to their potential to cause
severe respiratory illnesses.

Aim and Objective: To investigate the clinical characteristics, prevalence, and treatment outcomes of confirmed H1N1 and H3N2 infections in patients from
multiple tertiary care hospitals in Kalyana, Karnataka, during August to October 2023.

Materials and Methods: This study enrolled 11 patients with confirmed influenza infections. Demographic data, clinical presentations, underlying health
conditions, treatment regimens, and outcomes were collected and analyzed.

Results: The median age of patients was 48 years. Diabetes mellitus was the most prevalent risk factor, affecting 64% of the cohort. The predominant symptoms
included fever with chills (81%), cough (63%), and respiratory distress. Laboratory tests confirmed 8 patients (72%) with HIN1 and 3 patients (27%) with
H3N2. The majority of patients (82%) required ICU admission, with a mean length of stay of 4.5 days. Complications observed included septic shock,
respiratory failure, and multiorgan dysfunction. One patient ultimately succumbed to the illness.

Conclusion: This research highlights the critical need for vigilant monitoring and prompt treatment of influenza infections to reduce the risk of severe health
complications. The findings emphasize the importance of public health measures and preparedness in managing seasonal influenza outbreaks, particularly in
vulnerable populations.
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1. Introduction H3N2 have been reported from various countries like Asian
countries, Europe and United States and its commonly
transmitted from dogs to humans. Although first case of
H3N2 was seen in 1968 there are 108 mutations in amino
acids are noted with 63 residue position. The virus
transmission is mainly attributed to changing socioeconomic
conditions, oseltamivir resistance, low vaccine effectiveness
and mutation of the virus. Antegenic variation research have
been carried out with an effort to provide information about
optimal strain for vaccine production.

The first case of HLN1 was documented during the influenza
season in 2009 and since then it in quite rampant during the
season with many research focusing on clinical and
laboratory characteristics of the virus.>? The chronic impact
of viral infection reveals that there was only a small reduction
in the lung function test post 3 months of infection. We have
seen several studies showing genetic mutation with
additional treatment from Oseltamivir- resistant strains after
the first wave of the HIN1. After the initial cases in 2009
only sporadic outbreak are seen isolated in several countries Further research has shown that after the 2006 and 2008
due to surveillance and monitoring. H3N2 cases were isolated  vaccinations against H3N2, the dominance of antigenic site
during the initial pandemic of HIN1 influenza. The cases of B recognition over that of antigenic site A was observed. This
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has led to efforts to block the H3N2 mutations and low
vaccine effectiveness by developing DNA aptamers that
neutralize H3N2 influenza Another approach was taken by
inducing an immune response using a recombinant swinepox
virus co-expressing H3N2 and HIN1 swine influenza virus
in an animal experiment. Additionally, a homeopathic
approach against H3N2 was explored which showed positive
results. In order to facilitate early detection of H3N2, Scotch
and Mei proposed a system of phylogeography in the United
States. Our study aims to provide useful information for
current and future investigational studies on H3N2 and HIN1
influenza by presenting clinical and laboratory findings from
patients within the same influenza wave of 2013.

The health community has previously encountered the
HIN1 virus in the influenza season. The first wave was
reported in 2009 and, since then, additional seasonal waves
of HIN1 have occurred. Long-term respiratory follow-up
demonstrated a small reduction in lung function tests for a
period of no more than 3 months after the virus infection. The
cost-effectiveness of the health management of these waves
has also been presented. Moreover, genetic mutations of the
first wave have been observed, with additional oseltamivir-
resistant strains. Low vaccination effectiveness against HIN1
has been reported in association with low vaccine acceptance
among several populations. Since 2009, only sporadic cases
of HIN1 have been reported. In an effort to achieve efficient
surveillance of H1N1, a network was proposed and
established by several countries.®®

During the first pandemic of H1N1 influenza, H3N2
cases were also isolated. The laboratory methods for
identifying the different antigens of the influenza family have
been reported, and they are very useful in identifying HIN1
from H3N2. H3N2 waves have been reported in Asian
countries, Europe, and the United States. It has been reported
in Asian countries that H3N2 influenza is commonly
transmitted from dogs to humans and from dogs to cats.52

The first pandemic of H3N2 was presented in 1968 and,
since then, 108 amino acid changes have been identified at 63
residue positions, and a direct transfer of the unaltered virus
is possible, based on fundamental mechanisms of the
influenza viruses. Virus transmission was mainly attributed
to the changing socioeconomic circumstances in China.
H3N2 infection has been observed in dogs worldwide.'4

Efforts have been made to block H3N2 mutations and
low vaccine effectiveness by neutralizing DNA aptamers
against H3N2 influenza and by inducing the immune
response with a recombinant swinepox virus co-expressing
H3N2 and HIN1 swine influenza virus in an animal
experiment. A homeopathic approach against H3N2 was
investigated by Siqueira et al, demonstrating positive results.
In an effort for early detection of H3N2, Scotch and Mei
proposed a system of phylogeography in the United States.
There are very few studies simultaneously presenting clinical
and laboratory findings from H3N2 and HLN1 patients within

the same influenza wave of 2013, therefore we consider that
our data will provide useful information for current and future
investigational ~ studies with a novel statistical
methodology.>8

Our research was aimed to provide the detailed insight
into the detailed aspects of the viral strains of HIN1 and
H3N2 influenza infections seen in the Kalyana Karnataka
region this contributed to increased literature on influenza
epidemiology as well as treatment. In addition to
understanding the clinical presentation and treatment
protocol this data also helps in educating the public regarding
the transmission, treatment and vaccine coverage.

2. Materials and Methods

The present research was a cross sectional study conducted
to assess the prevalence and clinical characteristics of HIN1
and H3N2 influenza viruses among the admitted patients of
tertiary care hospital in Kalyana Karnataka region during
August 2023 and October 2023. The sample size consisted of
11 confirmed cases of influenza who were confirmed with
RT-PCR test.

2.1. Study population and sample selection

The inclusion criteria were patient aged 1 year and above
with confirmed RT-PCR test for HIN1 and H3N2. These
patients were analyzed for accurate clinical examination and
treatment outcome for the above 2 strains of infections.

2.2. Data collection

The patients were recorded with socio demographic profile,
clinical presentation, treatment protocol and outcome of the
disease in a pre testedproforma. Written informed consent
was obtained from the patients before enrolling into the
research study.

2.3. Statistical analysis

Descriptive statistics was used in terms of frequency, mean
and percentage to analyse the categorical variables associated
with clinical characteristics, treatment protocol and outcome
of patients with HIN1 and H3N2 cases. Statistical software
SPSS version 20 was used to assess the association between
the variables.

2.4. Ethical considerations

The permission was obtained from institutional ethical
committee and institutional review board of MR Medical
College, Kalburagi and informed consent was obtained from
the patients or legal guardian if minor. Confidentiality and
anonymity of the patient data was maintained throughout the
research.
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3. Results

Our study included 11 patients with 4 (36%) female and 7
(64%) male. Median age of patients was 48 years with
variation of 5.5 years. (Table 1)

Our study showed diabetes mellitus n=7 (64%) as the
most prevalent risk factor; other risk factors were
hypertension n=3 (27%), AIDS n=1(9%), HbsAg n=2 (18%).

Fever with chills n=9 (81%) was the most common
presenting feature. Cough was seen in n=7 (63%), throat
irritation, nasal stuffiness, generalized body ache and
shortness of breath was seen in n=3 (27%).Past history of
PTB and COPD was seen in n=2 (18%) Back pain and loose
stools n=1 (9%).(Table 2)

Nasopharyngeal swab was performed in all patients 8
(72%) patients came out to be positive for HIN1 and 3 (27%)
patients for H3N2.The technique used in RT PCR.

Out of 11 patients, 9 patients required ICU stay and the
mean duration of stay was 4.5 days.

Chest imaging showed predominantly bilateral ground
glass opacities.(Figure 2)

Complications like septic shock were seen in 2 out of 11
patients requiring vasopressors, and 7 patients needed oxygen
support with respiratory failure, 3 needed intubation and
mechanical ventilation. 3 patients had multiorgan
dysfunction (MODS).

All the patients were treated with antivirals like
cap.oseltamivir 75 mg and penicillin group of antibiotics for
secondary bacterial infection. 1 out of 11 patients (9%)
succumbed to illness secondary to septic shock and MODS.

3.1. Interpretation of results: (Table 3)
3.1.1. Diabetes mellitus

A statistically significant association is indicated with a chi-
square value of 5.44 and P value of <0.05(0.020) which
means diabetic patients were more likely to get admitted into
ICU then those with no diabetes.

3.1.2. Hypertension

The results were not statistically significant with the chi
square value of 3.00 and p value of 0.083, although there was
an association of increased ICU admission among
hypertensive patients but the results were not statistically
significant.

3.1.3. AIDS

There was no statistically significant association between
AIDS and ICU admissions with the Chi square value of 1.00
and p value of 0.317.

3.1.4. HbsAg

No statistical significance between positive HbsAg and ICU
admission with the chi-square value of 2 and p value of 0.157.

Total: A combined total of 13 ICU admissions (Yes) and
0 (No) clearly indicates a potential very strong relationship
correlated with at least one risk factor.

Figure 1: The above CT thorax depicts presence of bilateral
involvement of lung parenchyma with increased attenuation
possibly ground glass opacities

Figure 2: The above image chest x ray PA view shows
bilateral non homogenous opacity involving predominantly
middle and lower zones.

3.2. Interpretation of results: (Table 4)
3.2.1. Odds ratios

For all the listed risk factors (Diabetes Mellitus,
Hypertension, AIDS, and HbsAg), the odds are represented
as infinity (o0) since there are no patients categorized as "No
ICU" among those who presented with any of these
conditions. This indicates that the presence of these risk
factors is overwhelmingly associated with ICU admissions.

3.2.2. Confidence intervals

The lack of calculated confidence intervals indicates that the
data could not provide a meaningful range, primarily due to
the small sample size and extreme odds ratios.
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3.2.3. Overall

While no overall value is provided in terms of odds, it's
evident that these risk factors, particularly diabetes mellitus,
demonstrate an especially strong tendency toward
necessitating ICU care.

3.3. Radiological findings

Both CT thorax and Chest X ray imaging of patients revealed
predominantly bilateral ground-glass opacities consistent
with viral pneumonia.(Figure 1, Figure 2)

Table 2: Risk factors for viral pneumonia

Nasopharyngeal swab results indicated that 8 patients
(72%) tested positive for HLIN1, while 3 patients (27%) were
positive for H3N2.

Table 1: Demographic characteristics of study population

Characteristic Value
Total Patients 11
Male 7 (64%)
Female 4 (36%)
Median Age (years) 48+55

Risk Factor Number of Patients (n) Percentage (%)
Diabetes Mellitus 7 64
Hypertension 3 27
HIV/AIDS 1 9
HBsAg Positive 2 18
Clinical Feature

Fever with Chills 9 81
Cough 7 63
Throat Irritation 3 27
Nasal Stuffiness 3 27
Generalized Body Ache 3 27
Shortness of Breath 3 27
Past History of PTB and COPD 2 18
Back Pain 1 9
Loose Stools 1 9
Outcome

Required ICU Stay 9 82
Mean Duration of ICU Stay (days) 4.5 -
Septic Shock 2 18
Respiratory Failure 7 64
Intubation Required 3 27
Multiorgan Dysfunction (MODS) 3 27
Mortality 1 9

Table 3: This table summarizes the association between risk factors and the need for ICU admission, using the chi-square test.

Risk Factor / Clinical Feature | ICU Admission (Yes) | ICU Admission (No) | Total | Chi-Square Value | p-value
Diabetes Mellitus 7 0 7 5.44 0.020
Hypertension 3 0 3 3.00 0.083
AIDS 1 0 1 1.00 0.317
HbsAg 2 0 2 2.00 0.157
Total 9 2 11 - -

Table 4: This table summarizes the odds ratio for the various risk factors associated with the outcome of severe illness (ICU

admission and complications).

Risk Factor Odds (ICU) Odds (No ICU) Odds Ratio (OR) 95% Confidence Interval (CI)
Diabetes Mellitus 7/0 0/4 o0 -
Hypertension 3/0 0/8 ) -
AIDS 1/0 0/10 0 -
HbsAg 2/0 0/9 0 -
Overall - - - -

Note: The calculation of Odds Ratio where the condition (ICU admission) has no events in the 'No ICU' category results in an

undefined (infinity) odds ratio.
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4. Discussion

Our article sheds light on several crucial aspects of influenza
illness, focusing on the prevalent clinical presentation,
significant risk factors, and the consequences of delays in
initiating antiviral treatment.

In this prospective, observational study, we examined
clinical data related to influenza A (H1N1, H3N2). To
facilitate statistical analysis, we organized our data into three
categories:socio demographic profile, laboratory findings,
symptoms and treatment. Each category encompassed
distinct variables pertinent to our investigation. The medical
records included critical demographic and clinical
information—such as age, sex, smoking history, vaccination
status, body mass index, presence of known respiratory
diseases or other comorbidities, temperature at admission,
respiratory distress upon admission (defined as <60 mmHg
PO2), and duration of oseltamivir treatment prior to
admission.

The laboratory findings comprised vital parameters,
including SGOT, SGPT, creatinine, urea, CRP, WBC count,
and PO2 measurements, each recorded at both admission and
discharge. Symptoms presented by the patients included
cough, fatigue, headache, hemoptysis, myalgia, nausea, rash,
sputum production, and vomiting, which were documented
upon admission. Vaccination history confirmed that those
noted as vaccinated had received the influenza vaccine.
Notably, only two patients tested positive for Streptococcus
antigens, and one had antibodies in the LRTI group,
indicating a low rate of co-infection.

Our analysis revealed that five patients required
intubation; fortunately, there were no recorded fatalities,
which is a positive outcome in the context of serious
respiratory infections. Several limitations should be
recognized: first, our study did not include procalcitonin
values due to economic constraints within our hospital's
policies. Second, the relatively small sample size constrained
our ability to draw broad conclusions. Finally, while we
recorded positive or negative results from influenza swab
examinations, we unfortunately did not document the
subtypes of WBC counts.

In examining laboratory findings, we found that
transaminase levels shifted from normal to abnormal in only
a minority of patients. This aligns with previous literature
suggesting variable liver involvement in influenza infections.
Notably, stable PO2 levels were maintained in 67.5% of
patients, while 28.6% exhibited shifts from normal to
abnormal values, a phenomenon consistent with findings in
patients suffering from influenza-related respiratory diseases,
including chronic obstructive pulmonary disease (COPD)
and asthma.

Interestingly, HIN1 cases showcased elevated
prevalence of headache, myalgia, and fatigue—symptoms

commonly associated with influenza. However, no distinct
symptomatology was apparent in H3N2 infections, a finding
consistent with prior reports about the H3N2 virus's lower
clinical impact over recent years. Evidence suggests that
H3N2 has shown low vaccine effectiveness, attributed to
genetic mutations at key antigenic sites, potentially
complicating future vaccination strategies.

Significantly, recent advancements in blood assays for
the rapid detection of influenza A (HIN1 and H3N2) could
enhance early diagnosis in emergency settings, aligning with
our need for timely intervention strategies. The intubated
patients in our cohort primarily exhibited severe
manifestations of respiratory distress, with one case of septic
shock leading to multiorgan dysfunction, underscoring the
clinical severity associated with these viral infections.

Ultimately, our findings mirror those of Skowronski et
al., highlighting the shifting risk profiles associated with
different strains, particularly the historically less virulent
H3N2. Nevertheless, the emerging data reinforces the
necessity for continued vigilance and adaptive public health
strategies, especially concerning demographic differences in
susceptibility as identified in studies focusing on cross-
reactive antibodies.

In sum, while our limited sample size restricts conclusive
interpretations, strong associations between diabetes mellitus
and increased ICU admissions warrant a more extensive
investigation into the interplay of comorbidities and severe
influenza outcomes. Understanding the impact of cytokine
cascades activated by viral infections, especially concerning
respiratory manifestations, remains a critical area for future
research, which could ultimately contribute to improved
therapeutic and preventative measures in managing influenza
an infections.

In terms of complications, our study documented severe
outcomes, including respiratory failure and septicemia,
highlighting the potential severity of influenza viruses and
their profound impact on patient outcomes. The observed
mortality rate of 9% underscores the critical importance of
timely recognition, appropriate antiviral therapy, and vigilant
monitoring to mitigate adverse outcomes associated with this
infection.!® Further research is warranted to explore the
optimal timing and strategies for antiviral initiation,
particularly in patients with high-risk factors.

In conclusion, our findings reiterate the alarming
prevalence of HIN1 and H3N2 infections in the Kalyana,
Karnataka region, with significant clinical implications.
Efforts to improve vaccination rates, enhance awareness
among healthcare providers about high-risk groups, and
ensure rapid access to antiviral treatments are essential to
reduce the morbidity and mortality associated with these
influenza viruses.
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Our case series sheds light on several crucial aspects of
influenza illness, focusing on the prevalent clinical
presentation, significant risk factors, and the consequences of
delays in initiating antiviral treatment. A noteworthy finding
from our study is the male predominance in gender
distribution, alongside a median age of 48 years, which
underscores the expansive susceptibility of diverse
populations to this viral infection. Previous studies have
similarly reported a male predominance in influenza cases,
reinforcing the necessity of considering influenza in both
male and female patients across various age groups.?® This
pattern prompts further investigation into potential biological
and environmental factors that may contribute to the
observed differences in infection rates between genders.

None of our patients had ever received influenza
vaccination which is similar to the findings of other studies
that also noticed a huge gap in the immunization coverage.’
The increased incidence of morbidities due to influenza
strains like HLIN1 and H3N2 are attributed to low vaccination
rates specially among the vulnerable population. The low
uptake of influenza vaccination among vulnerable population
can be attributed to poor access to health awareness and poor
health care facilities.?*

The most prevalent predisposing factor seen among our
cases as diabetes mellitus which resulted in increasing the
severity of illness. The observations from our studies
correlates well with the existing literature which also sees
diabetes mellitus as the major risk factor for severe influenza
illness.?? The research also have shown that increased blood
glucose leads to impaired immune system leading to
vulnerability to viral infections and poor outcome.?® These
findings reveal the importance of chronic disease
management particularly Diabetes mellitus during seasonal
influenza season to reduce the risk of complications.

The diagnosis for HIN1 and H3N2 was done mainly
through nasopharyngeal swabs. Since this investigation has
proved to be effective and efficient for the identification of
the influenza virus along with timely intervention.* The
radiological findings from our studies revealed bilateral
ground glass opacity which is a common manifestation in
severe influenza pneumonia which has been seen in similar
studies.'® There should be further more research to elucidate
the relationship between the radiological findings and the
severity of the disease.’® Further secondary bacterial
infections worsen the patient condition leading to
complications in prognosis and treatment strategies.'’
Further research is required to streamline the treatment
strategies for antiviral administration particularly among the
high risk group.

The study focus on aspects of improved vaccination
coverage, increased health awareness among the health care
providers and high risk group and ensure rapid access to
antiviral treatments are essential to reduce the morbidity and
mortality associated with these influenza viruses. Public

health initiatives aimed at community engagement and
education about influenza vaccination have proven effective
in increasing uptake. Moreover, strategies that integrate
chronic disease management with influenza vaccination
campaigns could further mitigate risks for wvulnerable
populations.

5. Conclusion

In summary, this research offers important insights into the
clinical management of HIN1 and H3N2 influenza viruses,
particularly highlighting the significance of early diagnosis
in cases characterized by bilateral lower lobe pneumonia and
seasonal variation. The findings underscore the necessity of
maintaining a high index of clinical suspicion during peak flu
seasons, as there can be abrupt increases and decreases in
case numbers. Timely initiation of antiviral treatment within
48-72 hours of symptom onset remains crucial in mitigating
complications associated with these viral infections.

Additionally, the risk of secondary bacterial infections in
susceptible individuals necessitates vigilant monitoring and
preventive measures. There is a pressing need to enhance
awareness and accessibility of vaccination, particularly
among older adults, to reduce the risk of reinfection and
subsequent morbidity.

Overall, this study sheds light on the clinical features,
diagnostic hurdles, treatment approaches, and outcomes
related to influenza virus infections. Further research is
essential to deepen our understanding of these viruses,
ultimately aiming to reduce their impact on both affected
individuals and healthcare systems. The insights gained from
this case series are intended to better clinical practices and
foster an environment that supports effective prevention and
treatment strategies in the community.

6. Source of Funding

None.

7. Conflict of Interest

None.

References

1. Zarogoulidis P, Constantinidis T, Steiropoulos P, Papanas N,
Zarogoulidis K, Maltezos E. “Are there any differences in clinical
and laboratory findings on admission between HINI positive and
negative patients with flu-like symptoms?”. BMC Res Notes.
2011;1(1):4.

2. Zarogoulidis P, Kouliatsis G, Papanas N, et al. Long-term
respiratory follow-up of HIN1 infection. Virol J. 2011;8:319.

3. Zarogoulidis P, Glaros D, Kontakiotis T, Froudarakis M, Kioumis
I, Kouroumichakis I, et al. Health costs from hospitalization with
HINI1 infection during the 2009-2010 influenza pandemic
compared with non-HINI respiratory infections. Int J Gen Med.
2012;5:175-82.

4. Shikov AN, Sementsova AO, Demina OK, et al. [Genetic variability
of isolates of pandemic influenza A virus HINI isolated in Russia
in 2009]. Mol Gen Mikrobiol Virusol. 2011;(4):23-29.


https://pubmed.ncbi.nlm.nih.gov/?term=Froudarakis+M&cauthor_id=22419882
https://pubmed.ncbi.nlm.nih.gov/?term=Kioumis+I&cauthor_id=22419882
https://pubmed.ncbi.nlm.nih.gov/?term=Kouroumichakis+I&cauthor_id=22419882

336

10.

11.

12.

13.

14.

Padashetti et al / Panacea Journal of Medical Sciences 2025;15(2):330-336

Lackenby A, Moran Gilad J, Pebody R, Miah S, Calatayud
L, Bolotin S, et al. Continued emergence and changing
epidemiology of oseltamivir-resistant influenza A(HIN1)2009
virus, United Kingdom, winter 2010/11. Euro Surveill.
2011;16(5):19784.

Ravert RD, Fu LY, Zimet GD. Reasons for low pandemic HIN1
2009 vaccine acceptance within a college sample. Adv Prev Med.
2012;2012:242518.

Cusumano-Towner M, Li DY, Tuo S, Krishnan G, Maslove DM. A
social network of hospital acquired infection built from electronic
medical record data. J Am Med Inform Assoc. 2013;20(3):427-34.
Park S, Kim JI, Lee I, Lee S, Hwang MW, Bae JY. et al.
Susceptibility of human H3N2 influenza virus to oseltamivir in
South Korea, 2009-2011. J Microbiol. 2012;50(6):1067-70.

Chan KH, Chan KM, Ho YL, Tong HL, Poon LLM, Cowling BJ,
et al. Quantitative analysis of four rapid antigen assays for detection
of pandemic HIN1 2009 compared with seasonal HIN1 and H3N2
influenza A viruses on nasopharyngeal aspirates from patients with
influenza. J Virol Methods. 2012;186(1-2):184-8.

Park SJ, Kang BK, Jeoung HY, Moon HJ, Hong M, Na W, et al.
Complete genome sequence of a canine-origin H3N2 feline
influenza virus isolated from domestic cats in South Korea. Genome
Announc. 2013;1(2):0025312.

Wong KK, Greenbaum A, Moll ME, Lando J, Moore EL, Ganatra
R, et al. Outbreak of influenza A (H3N2) variant virus infection
among attendees of an agricultural fair, Pennsylvania, USA, 2011.
Emerg Infect Dis. 2012;18(12):1937-44

Lemaitre M, Carrat F, Rey G, Miller M, Simonsen L, Viboud C.
Mortality burden of the 2009 A/HINI influenza pandemic in
France: comparison to seasonal influenza and the A/H3N2
pandemic. PLoS One. 2012;7(9):e45051.

Skowronski DM, Moser FS, Janjua NZ, Davoudi B, English
KM, Purych D, et al. H3N2v and other influenza epidemic risk
based on age-specific estimates of sero-protection and contact
network interactions. PLoS One. 2013;8(1):¢54015.

Chan MC, Lee N, Ngai KL, Kioumis I, Trakada G, Spyratos D, et
al. A “pre-seasonal” hospital outbreak of influenza pneumonia
caused by the drift variant A/Victoria/361/2011-like H3N2 viruses,
Hong Kong, 2011. J Clin Virol. 2013;56(3):219-25.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mason RJ, Slutsky A, Murray JF, Nadel JA, Gotway MB. Murray
and Nadel’s Textbook of Respiratory Medicine. Elsevier Health
Sciences. 2015
Yuen KY, Chan PK, Peiris M, Tsang DN, Que TL, Shortridge KF, et
al. Clinical features and rapid viral diagnosis of human disease
associated with avian influenza A HS5NI1 virus. Lancet.
1998;351(9101):467-71.

Woods CW, McClain MT, Chen M, Zaas AK, Nicholson BP, Varkey
J, et al. A host transcriptional signature for presymptomatic
detection of infection in humans exposed to influenza HIN1 or
H3N2. PLoS One. 2013;8(1):¢52198.

Ivan FX, Tan KS, Phoon MC, Engelward BP, Welsch R, Rajapakse
JC, et al. Neutrophils infected with highly virulent influenza H3N2
virus exhibit augmented early cell death and rapid induction of type
I interferon signaling pathways. Genomics. 2013;101(2):101-12.
Rezaei F, Mirshafiey A, Shahmahmoodi S, Shoja Z, Ghavami N,
Mokhtari-Azad T. Influenza virus-like particle containing two
different subtypes of hemagglutinin confers protection in mice
against lethal challenge with A/PR8 (HIN1) and A/HK (H3N2)
viruses. Iran Red Crescent Med J. 2013;15(1):75-82.

Hurt AC, Deng YM, Ernest J, Caldwell N, Leang L, Iannello P, et
al. Oseltamivir-resistant influenza viruses circulating during the first
year of the influenza A(HIN1) 2009 pandemic in the Asia-Pacific
region. Euro Surveill. 2011;16(3):19770.

Maurer-Stroh S, Lee RT, Eisenhaber F, Cui L, Phuah SP, Lin RT. A
new common mutation in the hemagglutinin of the 2009 (HIN1)
influenza a virus. PLoS Curr. 2010;2:RRN1162.

Advisory Committee on Immunization Practices Prevention and
control of influenza with vaccines: interim recommendations of the
Advisory Committee on Immunization Practices (ACIP), 2013.
MMWR Morb Mortal Wkly Rep. 2013;62(18):356.

Wiwanitkit V. Novel avian H7N9 influenza and its way to humans.
J Formos Med Assoc. 2013;112(10):654.

Cite this article: Padashetti VC, Malipatil A, Sai Pavan IN, Chethan
Kumar BP, Mugali S, Malipatil S, Hadimani P. Clinical insights of
HIN1 and H3N2 influenza viruses: A study from the Kalyan,
Karnataka region. Panacea J Med Sci. 2025;15(2):330-336.



https://pubmed.ncbi.nlm.nih.gov/?term=Miah+S&cauthor_id=21315056
https://pubmed.ncbi.nlm.nih.gov/?term=Calatayud+L&cauthor_id=21315056
https://pubmed.ncbi.nlm.nih.gov/?term=Bolotin+S&cauthor_id=21315056
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+S&cauthor_id=23274998
https://pubmed.ncbi.nlm.nih.gov/?term=Hwang+MW&cauthor_id=23274998
https://pubmed.ncbi.nlm.nih.gov/?term=Bae+JY&cauthor_id=23274998
https://pubmed.ncbi.nlm.nih.gov/?term=Tong+HL&cauthor_id=22989408
https://pubmed.ncbi.nlm.nih.gov/?term=Poon+LL&cauthor_id=22989408
https://pubmed.ncbi.nlm.nih.gov/?term=Cowling+BJ&cauthor_id=22989408
https://pubmed.ncbi.nlm.nih.gov/?term=%22Moon%20HJ%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Hong%20M%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Na%20W%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lando+J&cauthor_id=23171635
https://pubmed.ncbi.nlm.nih.gov/?term=Moore+EL&cauthor_id=23171635
https://pubmed.ncbi.nlm.nih.gov/?term=Ganatra+R&cauthor_id=23171635
https://pubmed.ncbi.nlm.nih.gov/?term=Davoudi+B&cauthor_id=23326561
https://pubmed.ncbi.nlm.nih.gov/?term=English+KM&cauthor_id=23326561
https://pubmed.ncbi.nlm.nih.gov/?term=Purych+D&cauthor_id=23326561
https://pubmed.ncbi.nlm.nih.gov/?term=%22Kioumis%20I%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Trakada%20G%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Spyratos%20D%22%5BAuthor%5D
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Robert+J.+Mason%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Arthur+Slutsky%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22John+F.+Murray%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jay+A.+Nadel%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Michael+B.+Gotway%22
https://pubmed.ncbi.nlm.nih.gov/?term=Tsang+DN&cauthor_id=9482437
https://pubmed.ncbi.nlm.nih.gov/?term=Que+TL&cauthor_id=9482437
https://pubmed.ncbi.nlm.nih.gov/?term=Shortridge+KF&cauthor_id=9482437
https://pubmed.ncbi.nlm.nih.gov/?term=Zaas+AK&cauthor_id=23326326
https://pubmed.ncbi.nlm.nih.gov/?term=Nicholson+BP&cauthor_id=23326326
https://pubmed.ncbi.nlm.nih.gov/?term=Varkey+J&cauthor_id=23326326
https://pubmed.ncbi.nlm.nih.gov/?term=Engelward+BP&cauthor_id=23195410
https://pubmed.ncbi.nlm.nih.gov/?term=Welsch+RE&cauthor_id=23195410
https://pubmed.ncbi.nlm.nih.gov/?term=Rajapakse+JC&cauthor_id=23195410
https://pubmed.ncbi.nlm.nih.gov/?term=Caldwell+N&cauthor_id=21262183
https://pubmed.ncbi.nlm.nih.gov/?term=Leang+L&cauthor_id=21262183
https://pubmed.ncbi.nlm.nih.gov/?term=Iannello+P&cauthor_id=21262183

