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Abstract

Background: Influenza viruses are classified into three types of A, B, and C, with H1N1 being a member of the influenza A subtype.
The majority of people infected with influenza, namely H1N1, exhibit self-limited, uncomplicated, and acute febrile respiratory symp-
toms, or are asymptomatic. However, severe disease and complications due to infection, including hospitalization and death may
occur. One of the most prominent features of influenza infections are radiologic findings in chest X-rays, computed tomographic
scan, and angiographies.
Methods: In a descriptive-analytical study, all patients who were diagnosed with H1N1 at the Sina Educational-Medical Center of
Tabriz University of Medical Sciences (Tabriz, Iran) from September 2015 to September 2016 were analyzed based on age, clinical
presentation, and radiological findings.
Results: A total of 53 cases, 30 females (57%) and 23 males (43%), were included in the study. The mean age was 48.45 ± 1.7. The
most common clinical presentation was myalgia (92.5%). Chest X-ray (CXR) was done in all patients, 35 cases (66%) were found with
bilateral abnormality, 11 cases (20.8%) without abnormality, and seven cases (13.2%) with unilateral abnormality. Chest computerized
tomography (CT) scan was also done on all patients, 33 cases (62.2%) were found with bilateral abnormality, 17 cases (32%) without
abnormality, and three cases (5.6%) with unilateral abnormality. CT angiography was done in eight patients; none of the patients
showed any signs of pulmonary embolism. It was observed that CXR and CT-scan were both precise in studying radiological findings
in H1N1.
Conclusions: The majority of patients had revealed bilateral abnormality in radiographic findings, and unilateral involvement was
less common; in addition, involvement in the superior lobes of the lungs were more common than the basal lobes. CXR and CT scans
had no significant difference in diagnosing the disease.
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1. Background

Orthomyxoviridae is a family of viruses, consisting of
three subtypes of A, B, and C, involving the nasal tract, phar-
ynx, bronchus, and the lungs. This family of RNA viruses is
infamous for causing influenza; H1N1 is a member of this
family belonging to type A.

Little is known about the epidemics and their geo-
graphical foci, hampering a better understanding of rapid
changes in the patterns of disease, making it harder to
prevent it by vaccines, which had previously shown great
promise (1).

H1N1 can have various clinical and para-clinical signs,
the most prominent being radiological findings. Imag-

ing findings in H1N1 consist of heterogeneous find-
ings including bilateral and unilateral involvement of
the lungs, dispersed opacities, consolidation or inter-
stitial marking, airspace nodules, interlobular septal
thickening, bronchial wall thickening, mediastinal lym-
phadenopathies, thromboembolism (2), ground-glass
opacities, and other less significant findings (3, 4). As it
could be understood, various studies have shown diverse
radiological findings, which are inconclusive; in addition,
different imaging techniques are available for the diagno-
sis of the disease, making the right choice an important
step in the course of the management of the patient.
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2. Objectives

This study aims to further study the different patterns
of involvement in the radiological studies and also to com-
pare the different techniques available for the diagnosis of
the disease.

3. Methods

During the present Descriptive-Analytical study,
initially, 73 patients were included, presenting to Sina
Educational-Medical center of Tabriz University Medical
Sciences (Tabriz. Iran), the main referral center for infec-
tious disease in northwest of Iran, between September
2015 and September 2016, during an H1N1 epidemic. The
inclusion criterion was the definite diagnosis of H1N1
during the aforementioned time period, while exclusion
criteria consisted of infection with other subtypes of
the virus (A, B, C, and H3N2), history of heart failure and
recent pneumonia, being hospitalized in the past year,
and having concomitant infections with other viruses
or bacteria (differentiating various classes of influenza
viruses and other respiratory tract infectious viruses was
done by QuickNaviTM-Flu+RSV kit (5)). At the beginning, 13
patients were excluded due to being superinfected with
the subtype H3N2, then seven patients were also excluded
because of heart failure. All patients were hospitalized
in the multidrug-resistant ward of the aforementioned
center after their diagnosis of infection with H1N1 was con-
firmed for the second time by polymerase chain reaction
(PCR), which is the gold standard test for the diagnosis
of influenza viruses (6, 7). During the course of the study,
patients were isolated, and all patients were treated ac-
cording to the most recent guidelines (8). Radiologic and
demographic data was collected from electronic health
accounts. Personal information of patients was not gath-
ered and data remained confidential along the process;
information of patients was not presented individually
and collective demographic and radiologic findings were
reported. The study protocol was approved by the Ethics
Committee of Tabriz University of Medical Sciences, which
was in compliance with the Helsinki Declaration. Writ-
ten informed consent was signed by the patients being
included in the study. All patients were under the direct
supervision of a single medical team, all imaging pro-
cedures were requested by the same medical unit, and
different procedures were requested based on the status
of the patient. No additional cost was imposed on the
patients. Radiologic imaging consisting of computerized
tomography (CT) scans, chest X-rays (CXRs), and CT an-
giographies were examined by a single radiologist team
with related work experience, then results were compared

with each other (Figure 1). Statistical analysis was done
by Statistical Package for the Social Sciences (SPSS) release
(version 16.0.0) IBM®. Paired sample t-test was used for
comparing the means. For qualitative variables, chi-square
or Fisher exact test was used. The P value less than 0.05
was regarded as statistically significant.

4. Results

In the present study, of the 53 patients being diagnosed
with H1N1 infection, 30 (57%) were females and 23 (43%)
were males, the difference not being significant (P = 0.41).
The flow chart of the study is included in Figure 1.

The youngest patient being included in the study was
10 years old (the only patient aging less than 15 years) and
the oldest was 88, with the mean age of 48.45 ± 1.7 and the
medium age of 45. Demographic information of the pa-
tients is presented in Table 1. The most common signs and
symptoms are shown in Figure 2. Radiological findings are
categorized in the following sections.

Table 1. Demographic Information of Patients Being Included in the Study

Age Group Number of Patients

15 - 29 3

Vaccinated 0

Not vaccinated 3

30 - 44 21

Vaccinated 3

Not vaccinated 18

45 - 59 16

Vaccinated 5

Not vaccinated 11

≥ 60 13

Vaccinated 5

Not vaccinated 8

Total 53

Vaccinated 13

Not vaccinated 40

4.1. CXR

All patients underwent chest X-ray imaging in the be-
ginning of their admission. The results showed that 35 pa-
tients (66%) had bilateral involvement, 11 patients (20.8%)
had normal CXR, and seven patients (13.2%) had unilateral
involvement (the left lung in four patients and the right
lung in three patients). Involvement was generally noticed
in the upper-middle lobes, 42 patients (79.3%) vs. 11 who had
mainly lower lobe involvement (20.7%).
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Figure 1. The flow chart of the present study.

4.2. CT Scan

All patients underwent a CT scan, the results were: 33
patients (62.2%) had bilateral involvement, 17 patients (32%)
had normal CT scan, and three patients (5.6%) had uni-
lateral involvement (two patients left lung and one pa-
tients’ right lung), CXR involvement was mainly seen in
the upper-middle lobe (43 patients (81.1%)); lower lobe in-
volvement was less common (10 patients (18.8%)). Specific
radiographic findings consisted of 42 cases with ground-
glass opacities, 23 cases with consolidation, and 13 cases
with centrilobular nodules. A total of 13 patients had pleu-
ral effusions. It is noteworthy to mention that all of the pa-
tients, with normal chest X-rays, underwent CT scan imag-

ing, due to their clinical condition, after consultation was
done with infectious disease specialists.

Radiographic features of patients are summarized in
Table 2.

Table 2. Radiologic Findings in Patients Being Included in the Study

X-Ray CT-Scan CT-Angiography

Unilateral 7 2 N/A

Bilateral 35 33 N/A

Normal findings 11 17 8

Upper-middle lobes 42 43 N/A

Lower lobes 11 10 N/A
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Figure 2. Clinical symptoms and signs of patients first admitted to the referral cen-
ter

4.3. Chest CT Angiography

From 53 patients, only eight showed symptoms such
as shortness of breath and coughing, mimicking the clini-
cal presentation of pulmonary embolism, and underwent
a chest CT angiography, neither of the patients had any ev-
idence suggesting a pulmonary embolism.

5. Discussion

In this study, we examined the radiological and other
clinical signs and symptoms of patients being diagnosed
with H1N1. The most important findings consisted of pa-
tients having mainly superior lobe involvement in both
CXR and CT scan (42 patients (79.3%) in CXR and 43 patients
(81.1%) in CT scan). Also, most patients had a bilateral in-
volvement and only a small fraction of patients had unilat-
eral involvement (35 patients (66%) bilateral and seven pa-
tients (13.2%) with unilateral involvement in CXR, and in CT
scan 33 patients (62.2%) showed bilateral involvement com-
pared to three patients (5.6%) showing unilateral involve-
ment). We found that there was an acceptable level of con-
cordance between X-ray and CT scan findings, and that X-
ray could potentially be a suitable substitute for CT scan in
instances of shortage of imaging appliances or long wait-
ing periods for CT scan imaging.

In a study done by Abbo et al. (9), 123 patients infected
with influenza (H1N1) were studied and the results showed
that unlike our study, a high percentage of patients had
normal CXRs (67%) and bilateral involvement was seen in
only 23 patients (less than half of our study, also in this

study consolidation was the most common finding (26%).
However, similar to the results of the present study, bilat-
eral involvement was more common than unilateral in-
volvement. It is also noteworthy that almost half of the pa-
tients showing CXR abnormalities had lower lobe involve-
ment. An important point shown by this study is that the
CT scan had a higher sensitivity for influenza radiological
complications than CXR (9).

In a study conducted by Ono et al., abnormal findings
in the CT scan were: 56.7% unilateral involvement, 43.3%
had bilateral involvement, 53.3% had upper lobe involve-
ment, and 33.3% had inferior lobe involvement. Interest-
ingly, lower lobe involvement was prominent (10), unlike
the present study, but similar to the study of Abbo et al.
However, unilateral involvement is more significant, un-
like the present study and the study of Abbo et al. (9).

In another study conducted by Abdelsalam et al. (11),
CXR and CT scan were obtained from 54 and 24 patients,
respectively. The results showed that consolidation, like
the previous studies, was the most common finding and CT
scan was more sensitive than CXR in diagnosing and iden-
tifying the patterns of opacity. In addition, like our study,
the opacities were mainly bilateral (28 out of 47 CXRs and
17 out of 24 CT scans) (11).

Bakhshayeshkaram et al. (12), conducted a descriptive
study on 31 patients contaminated with H1N1 and found
that similar to the previous studies, the most common ra-
diological finding was consolidation in the peripheral re-
gions, not the basal segments of the lung. They also con-
cluded that patients being referred to ICU wards had a
higher probability of having multifocal involvement (P =
0.05) (12).

Similar to our study, Marchiori et al. (13), also found
that bilateral opacities were more common than unilateral
ones, in a retrospective descriptive study, however, in con-
trast to some of the aforementioned studies, and like the
study of Bakhshayeshkaram et al. (12), peripheral involve-
ment was more common (13).

Kosar et al. (14), conducted a similar study, showing
dominant bilateral, but lower lobe involvement. They also
concluded that witnessing tree-in-bud patterns of involve-
ment where pleural effusion should raise the suspension
of superimposed infection (14).

Our recommendations would be further studying crit-
ical patients admitted to the ICU wards and their pattern
of involvement. In addition, contradicting evidence exists
on the dominant pattern of involvement, being peripheral
or central, or in inferior or superior lobes of the lung, thus,
more studies addressing these issues could be of merit.
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5.1. Conclusions

In patients with H1N1 infections, CXR and CT scan
showed evidence of bilateral involvement. Some patients
had normal findings in imaging studies and only a small
portion had unilateral involvement. Also, the dominant
anatomical position for involvement was the superior por-
tions of the lungs. It is noteworthy that the present study
shows that there is not a significant difference between a
CXR and CT scan in diagnosing patients with H1N1, thus,
putting this in mind, CXR seems to be a better option for
examining patients, being more widely accessible than CT
scan and also being more affordable for patients.
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