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Comparison of two pandemics: HIN1 and SARS-CoV-2
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SUMMARY

OBJECTIVE: We aimed to compare the clinical, epidemiological, and prognostic features of the HIN1 pandemic in 2009 and the severe
acute respiratory syndrome coronavirus 2 pandemic in 2020.

METHODS: This retrospective study involved subjects from seven centers that were admitted and found to be positive for HIN1 or
COVID-19 real-time polymerase chain reaction test.

RESULTS: A total of 143 patients with HIN1 and 309 patients with COVID-19 were involved in the study. HIN1 patients were younger
than COVID-19 ones. While 58.7% of H1N1 patients were female, 57.9% of COVID-19 patients were male. Complaints of fever,
cough, sputum, sore throat, myalgia, weakness, headache, and shortness of breath in HIN1 patients were statistically higher than in
COVID-19 ones. The duration of symptoms until HIN1 patients were admitted to the hospital was shorter than that for COVID-19
patients. Leukopenia was more common in COVID-19 patients. C-reactive protein levels were higher in COVID-19 patients, while lactate
dehydrogenase levels were higher in H1N1 ones. The mortality rate was also higher in HIN1 cases.

CONCLUSIONS: The severe acute respiratory syndrome coronavirus 2 pandemic is a major public health problem that continues to affect
the world with its high rate of contagion. In addition, no vaccines or a specific drug for the benefit of millions of people have been found
yet. The HIN1 pandemic is an epidemic that affected the whole world about ten years ago and was prevented by the development of
vaccines at a short period. Experience in the H1N1 pandemic may be the guide to prevent the COVID-19 pandemic from a worse end.
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INTRODUCTION others cause epidemics worldwide. Increasing world population,
Infectious diseases continue to pose a great threat to public nutritional problems, globalization, tourism, and economic
health, despite the current improvements of science and tech- reasons have led people to establish a connection with animals
nology. Some of these illnesses are seen sporadically, while in their natural habitats. This situation has caused humans to
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face many zoonotic diseases, such as Crimean Congo hemor-
rhagic fever, swine flu, bird flu, severe acute respiratory syn-
drome (SARS), Middle East respiratory syndrome (MERS),
and the spread of these diseases on a global scale. The World
Health Organization Emergency Committee announced the
HINI influenza pandemic in 2009, polio ‘resurrection” and
the Ebola epidemic in 2014, and the Zika virus disease in 2016
as public health emergencies'.

The World Health Organization declared the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) disease
as a pandemic in March 2020 after the global HIN1 influ-
enza threat in 2009%°. Respiratory viruses that can be trans-
mitted from person to person are responsible for both pan-
demics. Although rapid vaccines were produced during the
HINI1 pandemic in 2009 and most cases were mild, 100,000
to 400,000 deaths due to this disease were estimated in the
first year worldwide. However, there is no vaccine to protect
people against COVID-19 yet. Avoiding close contact with
COVID-19 infected individuals and hand washing are the
only ways to prevent this disease®. Currently, this disease has
caused more than 1,000,000 deaths.

In our study, we aimed to compare the clinical, epidemi-
ological, and prognostic features of the HIN1 pandemic in
2009 and the SARS-CoV-2 pandemic in 2020.

METHODS

Our study was performed with 143 HINI cases and 309
SARS-CoV-2 cases, which were diagnosed in eight centers in
Turkey between November 2009 and January 2010 and between
March-May 2020 retrospectively. The diagnosis of all HIN1
and SARS-CoV-2 cases was confirmed through the real-time
polymerase chain reaction (RT-PCR) test. Demographic data
(age and gender), comorbid diseases, clinical symptoms (fever,
cough, sputum, dyspnea, sore throat, myalgia, weakness, nausea,
vomiting, diarrhea, and headache), findings (body temperature,
pulse, respiratory rate), laboratory tests, anti-microbiological
treatment, respiratory support, complications, and mortality
information of the patients were recorded in the study form
by examining the patients’ files.

Statistical analysis
Descriptive statistical analysis was carried out for all vari-
ables investigated in the study. Compatibility with the nor-
mal distribution of data obtained by the measurement was
found by using the Kolmogorov-Smirnov test. Student’s
t-test was applied for the data that fit the normal distribu-
tion, and Mann-Whitney U test was used for the data that

did not. The 2 test was used in the analysis of categorical
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variables. Data obtained by measurement are expressed as
mean * standard deviation. Information taken from count-
ing was expressed as numbers (%). The correlation analysis
was performed by using Pearson’s and Spearman’s correla-
tion tests. Receiver operating characteristic (ROC) analysis
was performed to calculate the sensitivity, specificity, and
negative (NPV) and positive (PPV) predictive values of sta-
tistically significant variables. A p-value lower than 0.05 was

considered statistically significant.

RESULTS

The average age of 143 patients with HIN1 diagnosed during
the HIN1 pandemic in 2009 was 41.7422.2, and the aver-
age age of 309 COVID-19 patients in the same centers in
the 2020 SARS-CoV-2 pandemic was 50.2+18.9 (p<0.001).
In contrast, 59 (41.3%) HINT1 patients were male, whereas
in COVID-19, there were 179 (57.9%; OR=1.96; p=0.001).
The duration of symptoms until HIN1 patients were admit-
ted to the hospital was shorter than for COVID-19 patients
(p<0.001). Complaints of fever, cough, sputum, sore throat,
myalgia, weakness, headache, and shortness of breath in
HIN1 patients were statistically higher than in COVID-
19 ones (p<0.05). Leukopenia (white blood cell — WBC
<4000) was more common in COVID-19 patients (p<0.001).
The C-reactive protein (CRP) value was higher in COVID-19
patients (p=0.027). Lactate dehydrogenase (LDH) was higher
in HINT1 patients (p<0.001). In other laboratory tests, no sta-
tistically significant difference was detected between the two
pandemic diseases. HIN1 patients were hospitalized for less
time (p<0.001), but they required more intensive care and
mechanical ventilation (p<0.001; p=0.004). The mortality
rate was also statistically higher in HIN1 cases (p=0.004).
The findings are summarized in Table 1. Odds Ratio (OR)
values of categorical variables in COVID-19 or HINT patients
are demonstrated in Figure 1.

DISCUSSION
Although the HIN1 and COVID-19 pandemics are both
respiratory diseases that can spread from person to person,
there are significant differences between their conditions,
clinical course, and preventive measures. HIN1 influenza is
a disease that has caused epidemics and pandemics of which
we have a knowledge of precautions, antiviral drugs, and vac-
cination studies. COVID-19 pandemic, on the other hand, is
a disease that the world has not experienced before and does
not have sufficient infrastructure to develop specific antivi-

ral drugs or vaccines. In our study, we compared the clinical,
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epidemiological, and prognostic features of the HIN1 pan-
demic in 2009 and the SARS-CoV-2 pandemic in 2020.

Young people were affected more in HIN1 pandemic than in

COVID-19 (p<0.001). In the HIN1 pandemic, the elderly
people were relatively protected, because they were immune

to HINT1 epitopes in influenza outbreaks in 1918 and later.

Table 1. Demographic, clinical, and laboratory features of the patients.

41.7422.2 50.2+18.9 <0.001

ender (male) 59 (41.3) 179 (57.9) 0.001 0.51 0.33-0.78
Comorbidity 50 (34.9) 127 (41.1) 0.205 [-] [-]
Duration of symptom (days) 4.5+2.6 3.6%3.2 <0.001 [-] -]
Fever 90 (62.9) 151(48.9) 0.016 1.78 1.16-2.72
Cough 117 (81.8) 185 (59.9) <0.001 3.02 1.82-5.03
Sputum 50 (34.9) 33 (10.6) <0.001 4.50 2.65-7.64
Sore throat 74 (51.7) 85 (27.5) <0.001 2.83 1.83-4.36
Myalgia 91 (63.6) 94 (30.4) <0.001 4.25 2.72-6.64
Weakness 109 (76.2) 160 (51.8) <0.001 2.99 1.87-4.78
Headache 83 (58) 76 (24.6) <0.001 4.24 2.72-6.61
Nausea/Vomiting 29 (20.3) 26 (8.4) 0.114 -] -]
Diarrhea 12 (8.4) 25(8.1) 0.802 -] -]
Dyspnea 84 (58.7) 92 (29.8) <0.001 3.36 2.18-5.19
WBC 9021+5843 5932+3458 <0.001
WBC<4000 16 (11.2) 84 (27.2) <0.001 0.34 0.18-0.62
Lymphocyte count 11934821 15014802 0.092 =] [=]
Platelet count 189000£65000 193000£65000 0.780 -] (-]
Hb 13.0£1.9 13.4+1.7 0.228 [-] (-]
CRP 12.3£11.5 32.9458.1 0.027 [-] -]
BUN 30.3£23.2 36.8£29.3 0.031 [-] -]
Creatinin 1.1£0.7 0.910.2 0.962 [-] -]
AST 61.9£66.5 54.0+£169.2 0.021 [-] [-]
ALT 58.6183.4 51.5%£179.6 0.419 [ [-]
LDH 503.9+278.7 323.3+153.6 <0.001 [-] [-]
CPK 319.3+431.3 278.8£166.7 0.909 [-] [-]
PT 13.9+1.2 14.6£1.9 0.075 (-] [-]
aPTT 34.246.2 31.046.7 <0.001 [-] [-]
INR 1.1910.3 1.0920.2 0.003 [-] [-]
Hospitalization day 4.445.7 10.917.6 <0.001 -] -]
intensive care 59 (41.3) 57 (18.4) <0.001 3.11 1.95-4.94
Mechanical ventilator support 40 (28.0) 28 (9.1) 0.004 -] [-]
Mortality 12 (8.4) 10 (3.2) 0.004 2.74 1.07-7.04

WBC: White blood cell; Hb: Haemoglobin; CRP: C-reactive protein; BUN: Blood urea nitrogen; AST: Aspartate aminotransferase; ALT: Alanin aminotransferase;
LDH: Lactate dehydrogenase; CPK: Creatine phosphokinase; PT: Protrombin time; aPTT: Activated partial thromboplastin time; INR: International

normalized ratio.
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In COVID-19, although some degree of cross-protection is
possible for other coronaviruses, the rapid spread of SARS-
CoV2 suggests that there is no immunity to the disease®.
While HIN1 affected more the female gender, COVID-19
affects more males (p=0.001). In a meta-analysis study, 60%
of COVID-19 cases were reported to be males’. This may be
due to the fact that males pay less attention to protective mea-
sures and engage more in social settings. Males were also more
affected in studies of MERS-COV and SARS-COV®”. It has
been emphasized that X chromosome and sex hormones may
also be responsible for women’s being less affected'. In the
2009 HIN1 pandemic, however, women were more affected,
although it varied between geographic regions. This is mainly
due to the fact that women of reproductive age being more
affected and admitted to hospital''. In our study, the women
with HIN1 were mostly at reproductive age. The age of the
women was higher in COVID-19 patients.

Although clinical symptoms at the time of admission were
statistically significantly higher in HIN1 patients, COVID-
19 patients applied to the hospital earlier. This paradoxical

situation may have resulted from the widespread usage of com-
munication tools, especially social media compared to 2009.
In addition, wider filiation by the health authorities caused
more frequent admission to the hospital in the COVID-19
pandemic. Laboratory results have shown that leukopenia
and elevated CRP levels are more common in COVID-19
patients and elevated LDH levels are more common in HIN1
ones. This could be related to the disease severity, levels of
inflammatory cytokines released, and differences in the age
and sex of the patients. During the COVID-19 pandemic,
the decision to follow up in the hospital as much as possi-
ble by the health authorities to prevent contamination from
patients and to prevent the circulation of these patients in
the community may explain the reason of hospitalization
for a longer period than in HIN1. The need for intensive
care and mechanical ventilator support was higher in HIN1
patients. The mortality rate in our HIN1 patients was statis-
tically significant higher (p=0.004). While HIN1 mortality
was similar to global mortality rates, COVID-19 mortality

rate was below them”'2,

Figure 1. Plots reporting the Odds Ratio and 95% confidence interval of categorical variables in COVID-19 or HIN1 patients.
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The number of people affected globally and of mortality
rates in both pandemics were examined; although the per-
son-to-person transmission rate was low in the HIN1 pan-
demic, the infected patients were faced with a more severe
clinic. In the COVID-19 pandemic, the rate of transmission
from person to person was quite high, although the clinic one

was milder.>3712,

CONCLUSION

The SARS-CoV-2 pandemic, with its high transmission rate,
is a major public health problem that continues to affect the
world today, with more than one million deaths. No vaccine or
specific medicine to prevent the disease have been found yet.
The HIN1 epidemic, on the other hand, is an epidemic that
affected the whole world about 10 years ago and was prevented

by the vaccine developed at a short time, with the advantage of
knowing the vaccination techniques against the influenza virus.
This experience in the HIN1 pandemic may be a guide for
clinicians and researchers in the management of the COVID-

19 pandemic.
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