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INTRODUCTION 

In 2009, a new swine flu H1N1 influenza virus wherein 
the genomic segments were derived from four different 
sources (quadruple rearrangement) was described in two 
patients. It then spread throughout the world in a short time. 
This pandemic agent had the greatest impact on children and 
adolescents [1,2]. Like other influenza strains, it is transmit-
ted individually to the individual through coughing, sneezing 
and occasionally by contact with virus-infected objects. 
Symptoms, with a 2-7 day incubation period, include fever, 
chills, coryza, sore throat and gastrointestinal symptoms 
that do not differ from other strains [3]. Interestingly, more 
young and middle-aged adults are involved, while different 
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pulmonary and sometimes extra-pulmonary complications 
have been reported, including viral, bacterial or both pneu-
monia, encephalopathy and encephalitis, Guillain-Barré 
syndrome (GBS), toxic shock syndrome (TSS), myositis, 
myoglobinuria, myocarditis, and pericarditis [4-7]. In some 
groups, mortality and morbidity are more often reported. 
These include pregnant women or women in preterm 
delivery, children under the age of 5, people with underly-
ing diseases or immune deficiency, chronic aspirin users and 
people with obesity, mortality and morbidity [8,9]. It should 
be noted that all strains (pH1N1) are completely resistant 
to M2 inhibitors [10].

Although the most efficacious treatment is when it is 
started within 48 hours of onset of symptoms, recent experi-
ence regarding this infection has shown that treating patients 
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The clinical and para clinical manifestations of influenza in various patients have range 
from an autoimmune disease to a life-threatening respiratory infection. In addition, the 
severity of the disease is influenced by factors such as demographic factors, underlying 
diseases, and immune response. Therefore, in this study, we evaluated the clinical, 
laboratory and epidemiological characteristics of patients with this type of influenza  
in Babol (north of Iran). This study was conducted as a descriptive cross-sectional study 
from October 2015 to March 2016. Subsequently, in this study, records of 123 patients 
with clinical signs of the influenza-like disease who have undergone the clinical sign in 
hospitals affiliated to Babol University of Medical Sciences were reviewed. Of 123 patients 
admitted to a possible diagnosis of influenza, 58 patients (47.2%) were PCR positive for 
H1N1, while seventy nine (64.2%) participants were women and 21 (17.1%) had diabetes 
or underlying lung disease. Most of the involved age groups were of individuals above 
the age of 50. These were followed by the 21-35 years-old. Fever (78%), cough (65.9%), 
shivering (58.5%) and myalgia (56.1%) were the most common clinical symptoms. 
Increased levels of transaminases (43.1%), leukocytosis (35.8%) and thrombocytopenia 
(34.2%) were as well reported in patients as the most frequently reported para clinical 
findings. In the present study, the most usual clinical symptoms were fever, cough, chill, 
and myalgia, while gastrointestinal symptoms were also noticeably observed in patients. 
In an experimental study, a significant number of patients showed leukocytosis and 
thrombocytopenia and increased transaminases.
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with progressive disease, especially if they are still positive 
for the PCR, is beneficial even in the late phase [11]. Since 
the symptoms of seasonal H1N1 influenza in the period 
2014-2015 in Iran were different from earlier years, and 
because early diagnosis can play a significant role in the 
prognosis of disease, we decided to show and evaluate 
clinical and laboratory findings of patients hospitalized  
in Babol University of Medical Sciences hospitals during 
this outbreak.

MATERIALS AND METHODS

In this descriptive cross-sectional study, nasopharyn-
geal swabs for influenza was taken from all patients with 
flu-like symptoms who were admitted to Babol University  
of Medical Sciences hospitals from October 2015 to March 
2016. Samples, in a cold-pack transport medium, were 
then transferred to the Central Laboratory for RT-PCR. 
Demographic data and clinical and laboratory findings 
were also gathered via questionnaires. The research was 
approved by the Ethics Committee of Babol University 
of Medical Sciences. All of the data were analyzed using 
SPSS16 software and statistical methods. P-value ≤ 0.05 was  
considered statistically significant.

RESULTS

In this study, 123 patients were admitted with a possible 
diagnosis of influenza, of which 58 (47.2%) were positive 
for nasopharyngeal secretions PCR in H1N1. Most of the 
patients were women (64.2%). Overall, the mean age of the 
patients was 48.6 ± 20.5. The majority of all patients (43.1%) 
were primarily in the above 50 age group and then second-
arily in the age group of 21-35 years (32.5%) (Table 1).  
In the study of underlying diseases, 14 patients (11.4%) were 
diabetics and 7 patients (5.7%) had underlying pulmonary 
diseases. In addition, five patients (4.1%) were smokers and 
5 (4.1%) persons were addicts. The most common clinical 
symptoms of the patients with this diagnosis were: fever 
in 96 patients (78%), cough in 81 patients (65.9%), chill 
in 72 (58.5%) and myalgia in 69 (56.1%), respectively. 
It should be noted that a significant number of patients,  
31 (25.2%), were referred with gastrointestinal symptoms. 
In comparison, nasal congestion (8.9%) and arthralgia 
(0.4%) were the rarest manifestations of patients (Table 2). 
In examining the symptoms of the patients at the time of 
entry, 71 (57.7%) had fever and 8 (6.5%) had hypothermia. 
Furthermore, thirty six patients (29.3%) had hypotension  
at the time of referral, 48 (39%) patients were tachypnic and  
69 (56.1%) had tachycardia (Table 3). Moreover, in the 
present study, via the laboratory results, 13 patients (10.6%) 
were found to have leukopenia and 44 (35.8%) had leu-
kocytosis. Thrombocytopenia was also seen in 42 patients 
(34.2%). Beyond the aforementioned, electrolyte evaluation 
revealed hyponatremia in 12 patients (9.8%), and the level 
of transaminases was high in 53 patients (43.1%). Evaluat-
ing the renal function also showed that 24 patients (19.5%) 
had increased creatinine, while 45 patients (36.6%) had 
ESR above 30 and 39 (31.7%) had CRP over 50 (Table 4).  
The mean hospitalization time was 7.11 ± 5.9 days.

DISCUSSION

According to studies conducted in Iran, the number  
of proven H1N1 cases in 2009 was reported to be about 
3700, of which 1,000 (27%) were hospitalized. The mortal-
ity rate was 140 (3.8%) [12]. In the present study, of 123 
patients diagnosed with the possible diagnosis of influenza, 
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Table 1. Demographical data of suspected H1N1 patients
Variable Frequency (%)

Age

20≥ 4 (3.25)

21-35 40 (32.52)

36-50 26 (21.13)

50≤ 53 (43.08)

Sex
Male 44 (35.77)

Female 79 (64.22)

Smoking 5 (4.06)

Addiction 5 (4.06)

Diabetes 14 (11.38)

Respiratory disease 7 (5.69)

Duration of admission 7.11±5.9

Table 2. Clinical features presented by suspected H1N1 patients
(%)Frequency Sign

96 (78)Fever

72 (58.5)Chilling

69 (56.1)myalgia

40 (32.5)Headache

81 (65.9)Cough

37 (30.1)Sore throat

51 (41.5)Sputum

18 (14.6)Chest pain

62 (50.4)Dyspnea

25 (20.3)Rhinorrhea

11 (8.9)Nasal congestion

7 (5.7)Diarrhea

1 (0.8)Constipation

23 (18.7)Anorexia

3 (0.42)Arthralgia

Table 3. Vital signs presented by suspected H1N1 patients 
Variable (%)Frequency

Heart rate
90≥ 51 (41.5)

90< 69 (56.1)

Respiratory rate
20≥ 69 (56.1)

20< 48 (39)

Blood Pressure

90≥ 36 (29.3)

90-140 74 (60.2)

140< 11 (8.9)

Temperature

36.5≥ 8 (6.5)

36.6-37.7 40 (32.5)

37.8≤ 71 (57.7)
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a positive PCR for H1N1was detected in 58 (47.2%), which 
is higher than other studies in our country [13]. This can be 
because of better sampling and more precise clinical suspi-
cion in the diagnosis of patients, even though it is probable 
that true H1N1 cases are higher and our test had also false 
negative results because of treatment having begun before 
testing. Most of the affected patients, as in other studies, 
were female (64.2%). Since pregnant women form the 
majority of the population at high risk of influenza, and 
this fact leads to hospitalization, a higher incidence of this 
disease is, hence, normally expected in women [14-16]. 
In the age study, patients with severe influenza leading to 
being hospitalized were mostly in the age group of over 
50 (43.1%) and then in the age group of 21-35 (32.5%). 
These findings can be justified by the relative decrease of 
the immune system function in elderly age, as well as the 
absence of protective antibodies due to the previous non-
exposure to the same strains in younger individuals. Also, 
in the present study, the most common clinical symptoms 

of hospitalized patients were fever (78%), cough (65.9%), 
shivering (58.5%) and myalgia (56.1%), which, regardless of 
the type of strain, is consistent with the symptoms of influ-
enza reported in different sources [17]. An interesting point 
was the prevalence (25.2%) of gastrointestinal symptoms 
in patients. This was also found in other similar studies 
of H1N1 influenza [18,19]. This last is, therefore, a good 
guide for the timely diagnosis of influenza patients who are 
referred with gastrointestinal manifestations. Similar to other 
studies, tachypnea (39%) and tachycardia (56.1%) have 
been commonly observed in the patients’ vital signs, while 
hypokalemia (6.5%) and hyponatremia (29.3%) have been 
reported in some cases. As expected in other viral infections, 
leukopenia (10.6%) and thrombocytopenia (34.2%) were 
also observed in some patients. What is more, leukocytosis 
was seen in 35.8% of all patients. This figure is the same as 
that revealed in some other studies. Such a statistic could 
be due to the coincidence of bacterial infection in these 
patients or the administration of corticosteroids drugs before 
their referral, to reduce symptoms [20,21]. Also, in 19.5% of 
all patients, the amount of creatinine was seen to increase, 
while 43.1% showed asymptomatic hepatitis as an increase 
in transaminases, which demonstrated that influenza can 
affect the other organs. Of note, increased inflammatory 
factors, including ESR and CRP, are not unexpected during 
the course of influenza, especially in severe, complicated 
cases accompanied with bacterial infections [22]. 

The number of patients in this study were not many, 
including few patients that fall within the 20 years old 
bracket. Therefore, more research is needed, with more 
sampling. Furthermore, laboratory tests used to detect 
influenza have not been standardized and commercial kits 
have been used. In addition, sampling, transfer and storage 
problems may lead to a false positive PCR.

CONCLUSION

In the present study, most patients with influenza leading 
to hospitalization were women, and the most involved 
age groups were senior adults and youths. In a significant 
number of patients, diabetes and chronic lung disease were 
reported as the underlying disease. The most common 
clinical symptoms including fever, cough, chill, myalgia 
and gastrointestinal symptoms. In evaluating the laboratory 
findings, a significant number of patients showed leukocy-
tosis and thrombocytopenia and increased transaminases.
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Table 4. Para- clinical features presented by suspected H1N1 
patients

Frequency (%)Variable

13 (10.57)4000>

WBC 65 (52.9)4000-10000

44 (35.8)10000<

42 (34.2)10≥
Hb

80 (65)10<

42 (34.2)150000≥
Platelet

79 (64.2)150000<

59 (48)30≥
ESR

45 (36.6)30<

11 (9)10≥

CRP 45 (36.6)11-50

39 (31.7)50<

95 (77.2)1.5>
Cr

24 (19.5)1.5≤

32 (26)40<
AST

53 (43.1)40≥

34 (27.6)40<
ALT

50 (40.7)40≥

61 (49.6)350>
ALK

10 (8.1)350≤

61 (49.6)120>
BS

46 (37.4)120≤

12 (9.8)130>

Na 102 (83)130-150

2 (1.6)150<

1 (0.8)3>

K 111 (90.2)3-5.5

1 (0.8)5.5<

38 (30.9)13>
PT

63 (51.2)13≤
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