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Co-infection of coronavirus disease 2019 and influenza: A report from Iran
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Abstract
Background: On late December 2019, a viral pneumonia known as coronavirus disease 2019
(COVID-19), was originated from China and spread very rapidly in the world. Therefore,
COVID-19 became a global concern and health problem.
Methods: We presented four patients in this study. They were selected from patients who
presented with pneumonia symptoms and were suspicious for COVID-19 and referred to the
intended centers for COVID-19 diagnosis and management of Shiraz University of Medical
Sciences in the south of Iran. Two nasopharyngeal and oropharyngeal throat swab samples were
collected from each patient and tested for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) detection by real-time reverse-transcriptase–polymerase-chain-reaction (RTPCR), and also samples were sent for influenza viruses and all the respiratory panel.
Results: In the present report, four patients were diagnosed in the starting days of COVID-19
disease in our center in south of Iran with co-infection of SARS-CoV-2 and influenza virus.
Conclusions: This co-infection of COVID-19 and influenza highlights the importance of
considering SARS-CoV-2 PCR assay regardless of other positive findings for other pathogens in
the primary test during the epidemic.
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Introduction
Coronaviruses are enveloped RNA viruses from Coronaviridae family, which can spread in
humans and other mammals (1, 2). Two epidemics of betacoronaviruses have happened in the
world with typical characteristics of a respiratory syndrome, which were named as severe acute
respiratory syndrome coronavirus (SARS-CoV) and Middle East respiratory syndrome
coronavirus (MERS-CoV) in the 21st century. The overall mortality rate of these two epidemics
of SARS-CoV and MERS-CoV was 10% and 37%, respectively (3-6).
A new betacoronaviruses from Coronaviridae family, which was first originated and detected in
Wuhan, Hubei, China, in December 2019, caused a cluster of viral pneumonia cases (2). The first
confirmed case was recognized in the samples of the bronchoalveolar lavage fluid of a patient in
Wuhan on January 3, 2020. This viral pneumonia was known as coronavirus disease 2019
(COVID-19) and has spread very rapidly in the world with cases detected in multiple countries
(1, 3, 5, 7). About 145311 confirmed infected cases are detected, and 5416 death cases are
reported till March 14, 2020, in the world, mostly detected in China. The number of infected
cases and involved countries increases daily; thus, COVID-19 has become a global public health
emergency. One hundred thirty seven countries have experienced COVID-19 up to now (8).
Moreover, COVID-19 can kill healthy adults.
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Most of the patients infected with COVID-19 in the world presented with fever, fatigue, dry
cough, and dyspnea. In addition to these symptoms, some cases were reported with
gastrointestinal manifestation such as diarrhea and nausea as the initial presentation of COVID19 (1, 6, 9, 10). As reported in previous studies, the most common finding in lung computed
tomography (CT) scan is bilateral multifocal ground-glass opacities, a crazy-paving pattern, and
consolidation, which is a typical finding in viral pneumonia. These clinical manifestations are
similar to what was found in SARS-CoV and MERS-CoV patients (6, 9, 11, 12).
The most common laboratory findings on admission are lymphopenia, thrombocytopenia,
leukopenia, and elevated C-reactive protein. Moreover, high levels of alanine aminotransferase,
and aspartate aminotransferase are reported (6).
This report aims to describe four Iranian cases infected with COVID-19 and influenza
simultaneously at the time of referral to the emergency room. We report our diagnostic protocol,
clinical manifestation, laboratory data, and radiological findings of these patients with a
confirmed COVID-19 infection.
Methods
Diagnostic and confirmatory test
The genetic sequence of 2019-nCoV was shared by Chinese researchers on January 7, 2020 (13).
Patients who are suspected cases of COVID-19 should undergo testing for COVID-19 by realtime reverse-transcriptase–polymerase-chain-reaction (RT-PCR) assay. Two nasopharyngeal and
oropharyngeal throat swab samples were collected and tested for SARS-CoV-2 for each patient
using the Chinese Center for Disease Control and Prevention (CDC) recommended Kit
(BioGerm, Shanghai, China), following WHO guidelines for RT-PCR (14, 15).
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According to the protocol of COVID-19 detection in suspicious patients, samples also should be
sent for influenza viruses and all respiratory panels for detection of parainfluenza virus,
adenovirus, human rhinovirus, respiratory syncytial virus, Bordetella pertussis, Chlamydia
pneumoniae, and Mycoplasma pneumonia.
Patients
The cases presented in this study were patients with confirmed samples of COVID-19 and
influenza. The samples were collected from patients who presented with pneumonia symptoms
and were suspicious for COVID-19; they referred to the intended centers for COVID-19
diagnosis and management of Shiraz University of Medical Sciences in the south of Iran.
Ethical Statement
The ethics committee of Shiraz University of Medical Sciences approved the study with the
ethical protocol code: IR.SUMS.REC.1398.1377.
Data Gathering
The data were gathered by reviewing the patients' medical records, and the documented
laboratory data were then submitted in prepared datasheets. The patients' demographic
information, including age and gender, were recorded. Moreover, the patients' clinical
presentations on admission were also recorded.
Case presentation
Four patients presented with pneumonia and were admitted to a hospital that is the center of
COVID-19 diagnosis and management of Shiraz University of Medical Sciences.
On February 24, 2020, a 74-year-old woman (patient 1), who was a case of previous ischemic
cerebrovascular accident and hypertension referred to the emergency department of our local
center of COVID-19 diagnosis and management of Shiraz University of Medical Sciences. She
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had a history of five days of dry cough, malaise, body pain, subjective fever, headache, and
anorexia. She had developed dyspnea and orthopnea one day before admission. She did not
report any history of gastrointestinal symptoms. She had no contact with confirmed COVID-19
patients but had contact with patients with cough in a clinic when she had referred to the
physician for her routine checkup.
On admission, the physical examination revealed a blood pressure of 70/50 mm Hg, t body
temperature of 38.7°C, pulse of 89 beats per minute, respiratory rate of twenty-six breaths per
minute, and oxygen saturation of 90%, while the patient was breathing ambient air.
Her chest radiography on the first day of admission showed diffuse infiltrates in both lungs (Fig.
1).
Her swab sample for the detection of influenza viruses was positive. We sent another
nasopharyngeal and oropharyngeal samples that were positive for SARS-CoV-2 on RT-PCR
assays. This positive test for SARS-CoV-2 confirmed the diagnosis of COVID-19 in this patient,
but the respiratory panel was negative.
Figure 1: Sample images of the thoracic CT scans of the lungs and posteroanteriorc chest radiography of
patient 1
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The second patient was a 40-year-old healthy man who had travelled to the involved city with
COVID-19 with higher number of confirmed cases (Qom) before the onset of his symptoms.
Moreover, he stated that he had close contact with his friends who lived in that city. His
symptoms started during his stay. Four days after his travel to that city, his symptoms initiated
with headache and fever. This implies that the incubation period for COVID-19 may have been
three days in this case. About eight hours later, his initial symptoms progressed, and he
developed sweating, chills, cough, and severe compressive chest pain. On the second day of
illness, he presented with dyspnea, orthopnea, and body pain. In addition to his symptoms, he
reported diarrhea on the second day of the disease that lasted for three days. His chest pain
worsened, so he returned to Shiraz and was admitted to our local center of COVID-19 diagnosis
and management of Shiraz University of Medical Sciences in the fourth day, on February 24,
2020. On admission, he was ill with respiratory distress, sweating, and had a low-grade fever. He
complained of very severe compressive chest pain, orthopnea, and body pain.
In the first visit by the physician in the emergency room, the physical examination revealed a
blood pressure of 110/70 mm Hg, the body temperature of 35.4°C, pulse of 77 beats per minute,
respiratory rate of 20 breaths per minute, and oxygen saturation of 97%, while the patient was
breathing ambient air.
His chest radiography showed diffuse and bilateral infiltration in the lungs (Fig. 2). As was
detected in patient No. 1, his swab sample for the detection of influenza viruses was positive, and
samples for SARS-CoV-2 on RT-PCR assays were
positive as well. Thus the second case of co-infection
of influenza with COVID-19 was found.
Figure 2: Posteroanterior chest radiography of patient 2
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On February 25, 2020, a 64-year-old man presented to our local center of COVID-19 diagnosis
and management with a complaint of dry cough, malaise, headache, and subjective fever for
about five days. Additionally, he reported that he had dyspnea for a few hours. He did not report
any gastrointestinal symptoms or chest pain. On admission, the physical examination revealed a
blood pressure of 130/80 mm Hg, body temperature of 37.7°C, pulse of 110 beats per minute,
respiratory rate of 99 breaths per minute, and oxygen saturation of 87%, while he was breathing
ambient air. Chest radiography taken on the first day of admission was the same as what was
found in previous patients; diffuse and bilateral infiltration was detected in the lungs (Fig. 3). As
our protocol for all suspicious patients for COVID-19, rapid nucleic acid amplification test for
influenza A and B and respiratory panel were sent and his influenza report was positive.
Nasopharyngeal and oropharyngeal swab specimens were positive for SARS-CoV-2 on RT-PCR
assays. He was the third patient with positive influenza and COVID-19 on admission in our
center of COVID-19 diagnosis and management affiliated to Shiraz University of Medical
Sciences.
Figure 3: Sample images of the thoracic CT scans of the lungs and posteroanterior chest radiography of
patients 3
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The fourth patient was a 50-year-old healthy man without any underlying disease who was
referred to the center of COVID-19 diagnosis and management on March 2, 2020.
He stated that he had travelled to Qom city about two weeks before the onset of his symptoms.
After he returned to Shiraz, he presented with subjective fever, dry cough, and dyspnea on
February 30. His dyspnea progressed, so he was admitted in our center. On admission, blood
pressure of 120/65 mm Hg was found. He had body temperature of 38.0°C, pulse rate of 85 beats
per minute, respiratory rate of 18 breaths per minute, and oxygen saturation of 93%, while the
patient was breathing ambient air. His chest radiography on the first day of admission showed
diffuse infiltrates in both lungs (Fig. 4)
Figure 4: Sample images of the thoracic CT scans of lungs patient 4

On March 4, his positive nasopharyngeal and oropharyngeal swabs that were tested for COVID19 and influenza confirmed that he had coinfection of COVID-19 and influenza at the same time.
All demographic characteristics, clinical features, and laboratory findings of four patients are
shown in Table 1.
Table 1: Summary of demographic characteristics, clinical features, and laboratory
findings of the four patients presented with co-infection of coronavirus disease 2019 and
influenza
Clinical characteristics

Patient 1

Patient 2

Patient 3

Patient 4
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Date of admission

February 24

February 24

February 25

March 2

Age

74

40

64

50

Gender

female

male

male

male

Underlying disease (risk factor)

Yes

No

No

No

Cough

Yes

Yes

Yes

Yes

Dyspnea

Yes

Yes

Yes

Yes

Fever

Yes

Yes

Yes

Yes

Body pain

Yes

Yes

No

Yes

Chest pain

No

Yes

No

No

Headache

Yes

Yes

Yes

No

Sweating

No

Yes

No

No

Diarrhea

No

Yes

No

No

Nausea

No

Yes

No

No

4.3

4.1

6.2

4

3.8

1.6

3.9

3.1

0.3

1.9

1.1

0.6

Platelet count (× 10⁹ cells per L)

140

153

200

169

CRP (mg/L)

24

10

45

55

ESR (mm/hr)

69

7

51

44

Blood urea nitrogen (mg/dl)

67

14

16

12

Cratinin (mg/dl)

2.2

1.1

1.3

1.2

Aspartate aminotransferase

2220

25

56

171

461

23

23

147

Yes

Yes

Yes

Yes

Sign and symptoms
(on admission)

Laboratory data
White blood cell (× 10⁹ cells per
L)
Neutrophil count (× 10⁹ cells per
L)
Lymphocyte count (× 10⁹ cells
per L)

(mg/dl)
Alanine aminotransferase
(mg/dl)
Radiology abnormalities
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Discussion
There are several reports indicating that viral interactions have some outcomes on the course of
infectious diseases (16, 17). However, these interactions are relatively undefined in the process
and pathogenesis of most viral diseases. In this field, the majority of investigations have focused
on chronic viral infections such as HIV and hepatitis B and C. (18, 19). Due to the comparatively
short duration of viral respiratory infections, the topic of co-inefection might be less of a
concern.
In the present report, in an investigation of the first twelve cases, four patients in the starting
days of COVID-19 disease in our region in the south of Iran were identified with co-infection of
SARS-CoV-2 and Influenza virus. We conducted this study to determine the role of various
viruses in the etiology of acute viral respiratory diseases and suggest an empirical therapy for
respiratory tract infectious disease in patients who referred to the primary clinics. However, the
exact role of co-infection in the clinical course and whether these coinfections need improvement
or change in the current treatment protocol are still unclear.
This is the first investigation that quantified the clinical severity of COVID-19 based on specific
co-pathogens. Our co-infection rate of 33% is higher than what is reported in other studies (20,
21). It might be due to the overlap between the emergence of SARS-CoV-2 and seasonal flue in
our region. This overlap emphasizes the consideration of SARS-CoV-2 PCR test regardless of
other positive findings for other pathogens in primary test during the epidmic.
In our protocol, the chest CT scan is the first line of screening and diagnosing COVID-19. Fang
et al. showed chest CT scan has greater sensitivity than RT-PCR for detection of COVID-19
(22). Ground glass opacities, multifocal patchy consolidation, especially with peripheral
distribution, is the pattern of lung involvement in viral pneumonia and is non-specific for
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patients infected with COVID-19. Furthermore, this pattern is similar to the abnormality of the
chest CT scan that was reported in previous two coronavirus outbreaks of SARS and MERS (12,
23-25). Therefore, these imaging findings guided us to find suspected patients by considering
clinical findings. As mentioned, the four patients presented in this study had non-specific chest
CT findings for viral pneumonia, which cannot differentiate influenza from COVID-19.
Therefore, in this study, chest CT scan just helped us to find the infected lungs with virus, but
swab samples helped us to confirm influenza and COVID-19; then, we chose the proper
management and therapeutic regimen accordingly.
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