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SUMMARY

With the aim to analyze the clinical manifestations and outcomes of influenza, we evaluated the symptoms
of proven HIN1 cases and outcomes of patients admitted to hospitals Babol University of Medical Sciences
during 2015 - 2016.

In this descriptive cross-sectional study, we included patients diagnosed with influenza-like illness (ILI)
from October 2015 to March 2016 at hospitals affiliated to Babol University of Medical Sciences.To diagnose
HINT1 infection, reverse transcription-polymerase chain reaction (RT-PCR) was performed on nasopharyngmeal
swabs collected from the patients.

In the current study, 123 patients were admitted due to ILL.The RT-PCR result was positive in 47.2% of
patients. Symptoms such as productive cough (35.3%), sore throat (51.4%), headache (50%), dyspnea (53.2%) were
comparable between PCR + HIN1 confirmed cases and HIN1 negative cases. Among the HIN1 confirmed cases,
48.3% were admitted to the intensive care unit (ICU) because of the disease severity, and 20.7% died even after
receiving the therapy for several days. Among the infected cases, 20 women were pregnant, out of which three
subjects died. Mortality was mostly observed in the age > 50 (39%) (p = 0.03). Myalgia was significantly less
observed in the group with mortality compared to other age groups (6.5% vs. 93.5%) (p = 0.005). The mortality rate
of patients who received vancomycin was found to be significantly low (40%) (p = 0.01). In mortality group, the
frequency of patients with creatinine levels > 1.5 mg/dL was significantly higher (58.3%) (p = 0.009) than in the
group of patients who recovered. The average length of hospitalization in the mortality group was significantly
longer than the hospitalization of the recovered group (11.1 days vs. 6.3 days) (p = 0.02).

The current study reported a mortality rate that was more than expected in comparison to previous seasons.
Our study results suggest that the absence of typical influenza symptoms such as myalgia should not cause a
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delay in the diagnosis of this infection in cold seasons.
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INTRODUCTION

Influenza viruses are categorized into three types
(A, B and C), among which the type A influenza is the
most prevalent and virulent human pathogen. Type A
influenza can further be differentiated into several types
based on the type of surface hemagglutinin (HA) and
neuraminidase (NA) (1, 2). Every year, respiratory infec-
tions with these viruses are reported in cold seasons and
they infect 5 to 15 percent of the world population (3).
During the peak periods of seasonal influenza, most of
the hospitalizations occur in children under the age of 2
and adults over 65 years (4). Typically, over 90% of
deaths are seen in elderly patients with underlying
diseases such as diabetes, heart disease, pulmonary, and
neurological diseases (4, 5).

Pandemic influenza A HIN1 (pHIN1) virus
contains a combination of gene segments that were not
seen in humans and animals before 2009. This type of
influenza virus is one of the different types of influenza
A virus that, like all other influenza cases, is transmitted
through coughing, sneezing, and contact with the
infected objects. The incubation period for the virus is
approximately 2 - 7 days (6). The infection usually affects
the young and middle-aged people. Infected patients
present symptoms such as sudden onset of fever, chills,
sore throat, headaches, malaise, dry cough, and
sometimes gastrointestinal symptoms such as diarrhea,
nausea, and vomiting (7, 8). HIN1 infleuenza pandemic
first occurred in 2009 in the USA. As per the Centers for
Disease Control and Prevention (CDC) estimates, the
global death toll in 2009 was estimated as more than
284,000 (9) cases. Since then, infection with this virus has
spread and has been reported in 191 countries (10). The
first case of HIN1 infection in Iran was reported on June
22, 2009. Since then, 2,662 proven cases were reported in
2010 with 75% of them in the age range of 5 to 40 years
old (11). After 2010, some cases of severe influenza
(proven cases of HIN1) as part of seasonal influenza are
reported each year. In winter of 2015, a lot of young-
aged individuals were hospitalized with a probable
prognosis of influenza and later confirmed as influenza-
like illness (ILI). A high mortality rate due to the
infection was observed during the winter season of 2015.
Therefore, we performed this retrospective study to
understand the exact symptoms of HIN1 influenza as
well as its related mortality and morbidity of patients
admitted to hospitals of Babol University of Medical
Sciences during the flu season from October 2015 to
March 2016.

METHODS

In this descriptive cross-sectional study on the
patients diagnosed with ILI from October of 2015 to
March 2016 in hospitals affiliated to Babol University of
Medical Sciences, nasopharyngeal swabs were taken
and sent to the reference laboratory for reverse
transcription-polymerase chain reaction (RT-PCR).
Patient's  background information, clinical and
laboratory findings, and the outcome of the treatment
were filled in Ethics
Committee of Babol University of Medical Sciences has
approved the research. Proven cases of HIN1 infection
based on the positive PCR results were compared

some questionnaires. The

among the dead and recovered patients for clinical
symptoms and laboratory results using SPSS 16
statistical software. P-value < 0.05 was considered
statistically significant.

RESULTS

A retrospective study on the outcome of patients
hospitalized due to ILI was conducted on a total of 123
patients hospitalized during the flu season between
October of 2015 and March 2016. Patient samples were
collected using swabs from nasopharyngeal secretions
and examined by RT-PCR for HIN1 influenza in the
reference laboratory. The majority of the patients
experienced symptoms such as fever (78%), cough
(65.9%), and chills (58.5%).

RT-PCR results were positive in 58 patients
(47.2%), and many of them were aged above 50 (25 out
of 58) and females (37 out of 58). 64.2% of the patients
were females, and the majority of them were aged over
50 (43.1%). The difference between clinical and labora-
tory symptoms of PCR+ and PCR- patients was not
significant since patients categorized into both these
groups experienced common symptoms such as fever,
cough, sore throat, headache, and rhinnorea (Table 1).
Few patients did experience clinical symptoms such as
chest pain (a total of 18 patients) and diarrhea (a total of
7 patients), among which many (12 out of 18 chest pain
patients, 5 out of 7 diarrhea patients) were diagnosed
positive for ILI in PCR (Table 1).

Among the 58 PCR+patients, 28 cases (48.3%)
were admitted to the intensive care unit (ICU) and
underwent mechanical ventilation. After receiving care
in ICU, a total of 16 patients recovered and the other 12
patients never showed any improvement and ultimately
died. Among the 58 PCR+ cases, 20 were pregnant
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Table 1. Clinical characteristics of the patients with confirmed and suspected HIN1 infection

Variable PCR* PCR-

Fever (%) 44(45.8%) 52(54.2%)
Chills (%) 30(41.7%) 42(58.3%)
Myalgia (%) 31(44.9%) 38(55.1%)
Headache (%) 20(50%) 20(50%)
Cough (%) 33(40.7%) 48(59.3%)
Sore throat (%) 19(51.4%) 18(48.6%)
Productive cough (%) 18(35.3%) 33(64.7%)
Chest pain (%) 12(66.7%) 6(33.3%)
Dyspnea (%) 33(53.2%) 29(46.8%)
Rhinorrhea (%) 12(48%) 13(52%)
Diarrhea (%) 5(71.4%) 2(28.6%)

Table 2. Clinical characteristics of the patients with mortality compared with proven HIN1 cases

Variable Dead Alive P-value

Fever (%) 9(20.5%) 35(79.5%) 0.6
Chills (%) 5(16.7%) 25(83.3%) 0.3

Myalgia (%) 2(6.5%) 29(93.5%) 0.005
Headache (%) 3(15%) 17(85%) 0.3
Cough (%) 5(15.2%) 28(84.8%) 0.2
Sore throat (%) 2(10.5%) 17(89.5%) 0.1
Productive cough (%) 2(11.1%) 16(88.9%) 0.2
Chest pain (%) 3(25%) 9(75%) 0.4
Dyspnea (%) 9(27.3%) 24(72.7%) 0.1
Rhinorrhea (%) 5(41.7%) 7(58.3%) 0.06
Diarrhea (%) 1(20%) 4(80%) 0.7

women, out of which three women deceased. The repor-
ted mortality rate for men was 22.7%. Most of the
mortality was in the age group over 50 (39%) (p = 0.03).
There was not any significant difference between
the mortality and the improved groups in clinical cases
such as a headache, sore throat, fever, chills, productive
cough, dyspnea, and gastrointestinal symptoms.
However, myalgia was significantly less observed in the
deceased patients in comparison to the patients who
recovered from ILI (6.5% vs. 93.5%) (p = 0.005) (Table 2).
The presence of diabetes and underlying lung diseases
did not have a significant effect on mortality.
Oseltamivir was used as a treatment of choice for the
majority of patients (> 90%). In addition to oseltamivir,
some patients also received other medications such as
ceftriaxone, clindamycin, tavanex, ciprofloxacin, and
clarithromycin. However, the choice of one medication
over other medications did not have a significant effect

on reducing the mortality. However, the mortality rate
of patients who received vancomycin was significantly
lower (40%) (p = 0.01). Corticosteroids were prescribed
to only three patients (25%), but all these patients died
eventually.

Evaluation of the laboratory findings for white
blood cell (WBC) count, haemoglobin (Hb), erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
alanine aminotransferase (ALT), and sodium levels
resulted in no significant difference between the patients
who died and those who recovered (Table 3).

Thrombocytopenia was reported in 41.7% of the
deceased and 34.1% of the recovered patients.
Leukocytosis was reported in the deceased and recov-
ered group at 31.6% and 68.4%, respectively. In the
mortality group, 50% of the subjects had an erythrocyte
sedimentation rate (ESR) > 30 mm/hr, 33.3% had C-
reactive protein (CRP) > 50 mg/L and 40% had alanine
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aminotransferase (ALT) >40 U/L, although none of these
levels were statistically significant for the levels noticed
in the recovered patients. The major significant
difference between the deceased and recovered patients
with respect to the laboratory results is the creatine (Cr)
levels. Cr levels are significantly higher in the deceased
patients with the level of Cr exceeding 1.5 mg/dL in

58.3% (7 out of 12) of the deceased patients as opposed
to 17.7% (8 out of 45) of the recovered patients (p =
0.009). Considering the number of days that patients
spend in the hospital, the average length of hospi-
talization in the mortality group was significantly higher
than in the recovered group (11.1 days vs. 6.3 days) (p =
0.02).

Table 3. Paraclinical features of the patients with mortality compared with proven HIN1 cases

Variable Dead Alive P-value
4000< 0 5(100%)
WBC (%) 4000-10000 6(18.2%) 27(81.7%) 0.2
10000 > 6(31.6%) 13(68.4%)
10< 6(28.6%) 15(71.4%)
Hb (% .
b (%) 10> 6(16.7%) 30(83.3%) 03
30< 5(16.1%) 26(83.9%)
0,
ESR (%) 30> 5(25%) 15(75%) 04
10< 1(16.7%) 5(83.3%)
CRP (%) 11-50 5(25%) 15(75%) 1
51> 3(20%) 12(80%)
1.5< 5(11.9%) 37(88.1%)
[v)
Cr (%) 1.5> 7(46.7%) 8(53.3%) 0.009
40< 6(22.2%) 21(77.8%)
ALT (°
(%) 40> 4(25%) 12(75%) !
130< 2(33.3%) 4(66.7%)
Na (%) 130-150 9(19.1%) 38(80.9%) 0.4
150> 1(50%) 1(50%)
13< 6(35.3%) 11(64.7%)
PT (° .
(%) 13> 6(19.4%) 25(80.6%) 03
DISCUSSION group over 50 (43.1%) followed by the age group of 21 -

The current study estimated that the mortality
rate among patients with a definite diagnosis of HIN1
infection is 20.7%, which is comparable to the results of
other studies in China, Brazil and the United Kingdom
with the estimated mortality rates of 17.4%, 28.8%, and
30.2%, respectively) (12). The signs and symptoms of
HINT1 inflenza can become severe as 48.3% of the HIN1
diagnosed patients were admitted in ICU and
underwent mechanical ventilation. Regarding HIN1
influenza as one of the agent strains of seasonal
influenza, it was slightly higher than expected and this is
one of the issues that discusses the occurrence of slight
drift changes in strains of HIN1 influenza. Genetic drift
can lead to the emergence of new strains that cause more
mortality and morbidity because of the low immunity
level of community to these new strains. Most patients
with the confirmed HIN1 infection belong to the age
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50 (32.6%) years. Mortality due to HIN1 infection was
also higher in patients aged above 50 (39%), followed by
the patients aged from 20 - 35 (14.3%) years, which was
similar to studies on pandemic HIN1 influenza (13, 14).
As in pandemic cases, our study suggested that the two
groups were at the highest risk: old people due to a
weakened immune system as well as younger people
whose body does not have the required immunity to the
re-emergence of strains since they were not exposed to
previous strains (15).

The observations regarding the clinical symptoms
between the dead and the recovered patients did not
show any apparent differences with the exception of
myalgia which was significantly lower in the mortality
group patients. Similarly, in some other studies, the
severity of fever was taken as a marker for disease
severity (16).

Acta facultatis medicae Naissensis 2019; 36(4):356-364



Original article

The observation of low myalgia in patients from
the mortality group can be due to bias resulting from
non-recording of this particular patient symptom in
severe cases due to fast progression and more disability
during the admission. In the present study, comorbi-
dities such as diabetes and underlying pulmonary
diseases did not have a significant effect on the increase
in mortality. However, the presence of diabetes was
reported as a mortality risk factor in some studies from
China (17). In other studies, obesity and asthma were
also reported as risk factors for this kind of infection (18).

In our study, receiving vancomycin was associ-
ated with lower mortality, which can be a sign of a
possible Staphylococcus pneumonia along with in-
fluenza pneumonia (19). This relationship has been
mentioned in different texts. In the investigation of
laboratory findings between the two groups, 58.3% of
mortality patients had increases of creatinine in their
test results, which was significantly higher than the
improved group. The increase in the levels of creatine in
mortality patients group was probably because of the
progression of the disease toward organ failure. The
average length of hospitalization was significantly
higher in the group with mortality as they were
admitted to ICU and underwent mechanical ventilation.
Due to the low number of confirmed positive HIN1
infections and the retrospective nature of the study,
there is a probability of error and the impossibility of
judgment in some cases. Therefore, it is advisable to
conduct a prospective cohort study in the next episode of

exposure to influenza because of a probability of
emerging new strains of infection.

CONCLUSION

Based on the current observations of higher than
the expected mortality rate for seasonal HIN1 influenza,
we suspect of an emergence of a new strain of influenza
with remarkable changes leading to higher mortality
and morbidity. The absence of typical influenza
symptoms such as myalgia should not cause a delay in
the diagnosis of the infection in cold seasons, since it is
possible that this symptom has not been reported by the
patients at the time of admission. It is also recommended
that in cases of influenza and pneumonia, a possibility of
the super infection with Staphylococcus should be
considered, and appropriate treatment should be started
quickly.
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SAZETAK

Sa ciljem analiziranja klinickih manifestacija i ishoda infekcije virusom gripa, sagledali smo simptome
potvrdenih slucajeva infekcije virusom gripa HIN1 i ishode lecenja bolesnika koji su primljeni u bolnice
Univerziteta medicinskih nauka u Babolu, u periodu 2015 - 2016.

Ova deskriptivna studija preseka ukljucila je bolesnike sa dijagnozom bolesti slicnoj gripu, kojisu
primljeni u bolnice Univerziteta medicinskih nauka u Babolu, u periodu 2015 - 2016. Za dijagnostikovanje
infekcija izazvanih virusom gripa A HIN1 primenjena je reverzna lancana reakcija polimeraze (RT-PCR) na
uzorku nazofaringijalnih briseva uzetih od bolesnika.

U ovoj studiji ucestvovalo je 123 bolesnika sa dijagnozom bolesti slicnoj gripu. Rezultat reverzne lancane
reakcije polimeraze bio je pozitivan kod 47,2% bolesnika. Simptomi poput produktivnog kaslja (35,3%),
upaljenog grla (51,4%), glavobolje (50%), dispnoze (53,2%) uporedivani su kod PCR + HIN1 potvrdenih slucajeva
i slucajeva sa negativnim nalazom na virus gripa HIN1. Medu slucajevima sa potvrdenom dijagnozom virusa
gripa HIN1, 48,3% bolesnika primljeno je na odeljenje intenzivne nege zbog ozbiljnosti bolesti, dok je 20.7%
bolesnika preminulo cak i nakon primanja terapije u trajanju od nekoliko dana. Medu inficiranim bolesnicima,
bilo je 20 trudnica od kojih je tri umrlo. Mortalitet je zabelezen uglavnom u starosnoj grupi preko 50 godina (39%)
(p = 0,03). Mijalgija je bila znacajno manje prisutna u grupi sa_mortalitetom u poredenju sa ostalim starosnim
grupama (6,5% prema 93,5%) (p = 0,005). Stopa mortaliteta bolesnika koji su primili vankomicin bila je znacajno
niza (40%) (p = 0,01). U grupi sa mortalitetom ucestalost bolesnika sa nivoima kreatinina preko 1,5 mg/dL bila je
znacajano visa nego kod bolesnika koji su se oporavili. Prosecno trajanje hospitalizacije u grupi sa mortalitetom
bilo je znacajno duze u poredenju sa grupom bolesnika koji su se oporavili (11,1 dana i 6,3 dana) (p = 0,02).

Ova studija prikazala je stopu mortaliteta koja je bila iznad ocekivane u poredenju sa prethodnim
sezonama. Rezultati ove studije ukazuju da odsustvo simptoma tipi¢nih za grip, poput mijalgije, ne bi trebalo da

bude razlog za odlaganje dijagnoze ove infekcije u hladnom periodu.

Kljucne reci: virus influence A HIN1, ishod, reverzna lancana reakcija polimeraze
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