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Bilateral Pulmonary Thromboembolism:
An Unusual Presentation of Infection with
Influenza A (H1N1) Virus
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Swine flue is a highly contagious acute respiratory disease
caused by a subtype of influenza A virus. Herein we present
three patients with HINT infection complicated with pulmonary
thromboembolism. The patients had chest pain and unexplained
dyspnea. Imaging studies showed bilateral hilar predominance.
Computed tomographic angiography confirmed bilateral throm-
boembolism (an unusual presentation of HIN1 infection). We did
not find any predisposing factor including endothelial damage,
stasis, or hypercoagulable state in these patients. They did not
receive any medication. After anticoagulation and treatment with
oseltamivir, all the patients were discharged in good condition.
To the best of our knowledge bilateral pulmonary thromboem-
bolism has not been reported in English language literature in
patients with swine flu infection. Appropriate diagnosis and
treatment will be life saving in this condition.
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Introduction

Swine flue is a highly contagious acute respiratory disease
caused by a subtype of influenza A virus." In 2009 many cases
of human to human transmission by H1N1 subtype were re-
ported. Up to the time of writing this report, the disease spread
rapidly all around the world with high mortality.2 The disease
presents typically with fever, cough, sore throat, chills, head-
ache, rhinorrhea, dyspnea, myalgia, arthralgia, fatigue, vomit-
ing, and diarrhea.’

Most of affected patients have mild disease, however, a
small percentage of the patients suffer from sever complica-
tions, which may lead to death. Respiratory problems espe-
cially acute respiratory disease, which is a life threatening
complication are more remarkable.*

Laboratory findings in swine flue are lymphopenia, elevated
serum LDH and creatine phosphokinase levels, and thrombocy-
topenia.’

Previous studies have described the findings in the lung im-
aging as unilateral or bilateral opacities, focal, multi focal, and
diffuse ground glass involvement with consolidation, or intersti-
tial markings. In most cases, the manifestations are similar to
severe acute respiratory syndrome (SARS). In some reports,
mediastinal lymphadenopathy has been described.’

Several rare complications such as Guillain-Barre syndrome
have been reported from patients with Swine flu infection.®
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In 2009, pulmonary thromboembolism was
reported as a rare complication of such infec-
tion.” Also in 2000, acute pulmonary mi-
crothromboembolism was found in patients
with influenza A infection.® However, we did
not find any report of bilateral pulmonary
thromboembolism in English language litera-
ture. Herein we present three patients with
such a rare complication of such infection.

From October to December 2009, of the pa-
tients admitted to Sina hospital, Tabriz, Iran,
with the diagnosis of H1N1 infection, three pa-
tients had chest pain and unexplained dyspnea.
Simultaneously they had fever, headache, ver-
tigo, abdominal pain, and rhinorrhea. RT-PCR
testing for Swine flue was performed, which
confirmed the diagnosis. Computed tomo-
graphic (CT) angiography revealed bilateral
pulmonary thromboembolism.

Case 1

A 68-year-old man with H1N1 infection ad-
mitted to our hospital. RT-PCR testing con-
firmed H1N1 infection. Chest radiography
showed bilateral hilar predominance (figure 1).
Because of dyspnea and chest pain, CT an-
giography was requested. The imaging study
revealed filling defects in left inferior lobar artery
as well as filling defects in lateral and postero-
inferior lobar artery of the right lung (figure 2a).
Lymphadenopathy was apparent in both hilar

regions. Alveolar ground glass opacities were
seen peripherally.

Figure 1: Chest radiography showing bilateral predominance.

Case 2

A 30-year-old woman admitted because of
the signs and symptoms related to swine flu
infection. Evaluation with RT-PCR confirmed
the H1N1 infection. Dyspnea, chest pain, and
low blood pressure led us to request a CT an-
giography, which revealed bilateral thromboem-
bolism. We found filling defect in distal left artery
extended to upper and lower inferior segments.
Another partial filling defect was seen in lateral
and posterior segments of lower right artery
(figure 2b). Perihilar ground glass appearance
associated with collapse consolidation was de-
tected in basal area of right lung (figure 3).

Figure 2: CT scan showing bilateral thromboembolism in both pulmonary arteries of reported patients.
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Figure 3: Chest radiography showing ground glass and
collapse consolidation.

Case 3

A 16-year-old boy with signs related to
H1N1 infection admitted to our hospital.
Evaluation with RT-PCR test confirmed the
swine flu infection. After two days his condition
was deteriorated by shortness of breathing and
chest pain. Chest radiography showed bilateral
hilar predominance. CT angiography revealed
bilateral thromboembolism (figure 2c).

Lower limbs Doppler sonography of all pa-
tients could not reveal any deep vein thrombo-
sis. Serum levels of protein C, protein S, and
antithrombin Il were in normal range. We were
not able to find any predisposing factor such as
endothelial damage, stasis, or hypercoagulable
state. The patients did not receive any medica-
tion. Abdominal sonography did not provide any
remarkable findings. We did not find any de-
tectable malignancy. Vital signs and laboratory
data are shown in table 1.

Bilateral thromboembolism in H{N infection

The patients were treated with heparin
(10000 U intravenously) in the initial phase and
then 1000 U per hour. Warfarin (5 mg, orally)
was started for all of them. After five days INR
and prothrombin time (PTT) were in the thera-
peutic range. Chest pain and dyspnea dimin-
ished. Treatment with oseltamivir (75 mg twice
daily orally) was started and after 10 days the
signs and symptoms related to swine flu infec-
tion were also relieved. After 14 to 20 days the
patients discharged without any other compli-
cations. Any significant problem was not found
in their follow-up visits.

Novel swine-origin influenza A (H1N1) virus,
commonly known as swine flu, rapidly spread
worldwide. The clinical manifestations are di-
verse and include flu-like symptoms such as
fever, cough, sore throat, body aches, head-
ache, chills, and fatigue. In addition, nausea,
vomiting, and/or diarrhea have been reported.’
In addition to the chest radiography, clinical
suspicion of pulmonary thromboembolism may
necessitate chest CT with contrast. Several
patients with severe form of the disease were
diagnosed with acute pulmonary thromboem-
bolism during their hospital stay.9 In one pa-
tient, a large embolus required an interven-
tional procedure for mechanical fragmentation
of the embolus.’ Although sepsis and acute
respiratory distress syndrome are known to
cause hypercoagulable states, acute pulmo-
nary thromboembolism is not a common com-
plication of influenza infection.® Van Wissen
and colleagues,”® conducted a study on the
frequency of influenza in a cohort of patients

Table 1: Vital signs and laboratory data of the three patients

Vital signs & laboratory data Patient 1 Patient 2 Patient 3
Blood pressure (mmHg) 130/80 110/80 100/80
Respiratory rate (/min) 28 40 35
Heart rate (beat/ min) 90 98 100
Body temperature ("C) 395 38.9 38.3
Blood pH 7.40 7.50 7.40
PCO, (mmHg) 33 37 21

PO, (mmHg) 99 98 91
Ossat 92% 90% 81%
HCO3; (meq) 22 28.4 21

PT (Second) 13 13 14
PTT( Second) 35 42 38

INR 1 1.1 1.1
CPK(IU) 91 312 70

Hb (mg/dl) 10.2 13 12.3
WBC (/uL) 9500 8700 6500
Lymphocyte 50% 48% 45%
PLT (/uL) 179000 110000 100000
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with a clinical suspicion of pulmonary throm-
boembolism and found that influenza A infec-
tion was less common (1%) among patients
with proven pulmonary thromboembolism than
those without pulmonary thromboembolism
(4.3%). They concluded that influenza infection
was not an important risk factor for pulmonary
thromboembolism. There is a report of two pa-
tients with influenza A (H3N2) who developed
acute pulmonary thromboembolism diagnosed
by lung CT.2The study of laboratory-confirmed
swine-origin influenza A (H1N1) virus from
Mexico did not show high incidence of pulmo-
nary thromboembolism.® Knowledge of this
complication, which presumably is secondary
to a hypercoagulable state, is important not
only for the clinicians but also for the radiolo-
gists to avoid missing emboli on contrast-
enhanced CTs performed for other reasons.

Diagnosis of pulmonary embolism is gener-
ally established when the patient has character-
istic pulmonary perfusion abnormalities in the
setting of an appropriate clinical history and with
no concurrent cardiopulmonary disease on
chest radiography.” In a report, the initial
evaluation including positive pulmonary perfu-
sion scan of four young black women suggested
the diagnosis of pulmonary emboli. A syndrome
of respiratory tract viral infection was then de-
veloped and further evaluation by angiography
and perfusion scans contradicted the diagnoses
of pulmonary emboli. All of the patients had
substantial convalescent-phase complement-
fixation titers to influenza A."?

One report presented two patients with
rapidly progressive hypoxemia associated with
influenza A (H3N2) virus infection, who were
diagnosed as having influenza related acute
pulmonary microthromboembolism by testing
serum D-dimer, lung perfusion and ventilation
scans, and CT of the chest. They were
successfully treated by anti-coagulant therapy.
The report suggested that acute-onset
pulmonary microthromboembolism should be
considered in some patients with sudden,
unexplained dyspnea during an outbreak of
influenza infection and prompt diagnosis is
essential to save the patients' lives from acute
death associated with influenza.®

During the 2-month period, 40 patients ad-
mitted to our medical center with the diagnosis
of H1N1 infection. Of them, three patients
(7.5%) had bilateral pulmonary thromboem-
bolism. Our patients initially showed the clinical
manifestation of influenza such as fever,
cough, rhinorrhea, and myalgia. RT-PCR test-
ing confirmed the H1N1 infection. Delay in
diagnosis and appropriate treatment of the
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pulmonary embolism may lead to increased
mortality and morbidity. It must be emphasized
that our patients simultaneously had other
pulmonary findings such as bilateral ground
glass opacities due to H1N1 infection. The
finding of ground glass opacities was sup-
ported by the observation that the underlying
lung structure was discernible for most of these
foci. Ground glass opacities are generally at-
tributable to the partial displacement of air from
partial filling of air spaces, thickening of inter-
stitial tissues by fluid or cells, partial alveolar
collapse, or increased capillary blood volume.™

Initial radiographic findings in our patients
suggested differential diagnoses such as atypi-
cal infections (with mycoplasma or legionella),
beginning of ARDS, eosinophilic pneumonitis,
or hypersensitivity pneumonitis. Pulmonary
edema was rejected because of the physical
examinations and electrocardiographic findings.
In pulmonary edema perihilar distribution of
confluent ground glass opacities and associated
pleural effusion may be seen." Previous stud-
ies described a variety of different lung involve-
ments caused by swine flu. Bilateral patch
opacities were described in all patients.'’
Many patient with mediastinal lymphade-
nopathies were also reported.® Bilateral ground
glass and alveolar peripheral opacities were
also reported in both lungs.” Bilateral throm-
boembolism has not been reported in H1N1
infection so far. We did not find any predispos-
ing factor such as endothelial damage, hyper-
coagulable state and stasis, medication use or
protein C, protein S or antithrombin Il deficiency
for thromboembolic event in our patients.”
Doppler sonography did not show lower limbs
deep vein thrombosis. It seems that bilateral
pulmonary thromboembolism can be a rare find-
ing in patients with swine flu infection.

Certain limitations for the present case analy-
sis should be considered. Firstly, a single case
presentation cannot suggest a generalized pat-
tern to prove a pathologic mechanism. Other
cases must be reported and compared. Sec-
ondly, although our patients received anticoagu-
lation and anti-viral therapy and discharged with
good general condition, we cannot predict the
outcome of this form of lung involvement in pa-
tients with H1N1 virus infection.

Conclusion

This article described a unique form of pulmo-
nary involvement (bilateral pulmonary throm-
boembolism) that has not been reported previ-
ously in swine flu infection. Early diagnosis and
treatment may lead to an excellent outcome.
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