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Objective: Rare disease

Background: Human parainfluenza viruses (PIVs) belong to the Paramyxoviridae family. PIVs cause lower respiratory tract
infections in children and the elderly. In addition, severe pneumonia due to PIVs has been reported in immu-
nocompromised adults. However, no reports have described PIV infections leading to acute respiratory distress
syndrome (ARDS) in immunocompetent hosts.

Case Report: A 48-year-old otherwise healthy man was transported to our hospital due to worsening dyspnea. On arrival,
strong effortful breathing was observed and results of arterial blood gas analysis revealed severe hypoxia. On
the basis of the clinical presentation, we intubated the patient for mechanical ventilation. However, mechani-
cal ventilation provided inadequate oxygenation. Finally, veno-venous extracorporeal membrane oxygenation
was initiated. Pneumonia was considered to be a cause of the ARDS, based on the patient’s history and blood
examination. Repeated reverse transcription-polymerase chain reaction tests for the novel coronavirus were
performed, and endotracheal aspirate specimens were cultured for bacteria and fungus; however, the results
were all negative. On day 2, the PIV-3-specific antibody titer was elevated. Two weeks later, the PIV-3-specific
antibody titer had increased 4-fold. On the basis of these results, we diagnosed pneumonia induced by PIV-3
infection.

Conclusions: ARDS can occur because of severe pneumonia induced by PIV-3. In cases of unexplained severe pneumonia or
ARDS, PIV infection should be included in the differential diagnosis.
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Case Report

Acute respiratory distress syndrome (ARDS) is a life-threaten-
ing condition defined by the association of bilateral infiltrates
and hypoxemia due to a variety of pulmonary and non-pul-
monary insults [1]. Pneumonia is the leading cause of ARDS;
thus, accurate identification of the pathogen responsible for
infection is necessary [2].

Human parainfluenza viruses (PIVs) belong to the
Paramyxoviridae family. PIVs are enveloped RNA viruses [3].
PIVs cause upper respiratory tract infections in children and
adults and lower respiratory tract infections in children young-
er than 5 years and elderly or immunocompromised adults.
PIVs infections exhibit a distinctly bimodal pattern of age dis-
tribution [4]. Severe pneumonia in immunocompromised adults
has been reported, particularly in patients with hematologic
malignancies and hematopoietic stem cell transplant recipi-
ents [5,6]. However, no reports have described PIV infections
leading to ARDS in immunocompetent hosts. Here, we report
a case of ARDS induced by PIV that was successfully resusci-
tated using extracorporeal membrane oxygenation (ECMO) in
a healthy young adult.

A 48-year-old healthy man with no previous medical history
(body mass index, 21.1) had been experiencing cold symptoms
for 2 weeks and was treated by a nearby physician. The patient
was transported to our hospital due to worsening dyspnea.

On arrival, his initial vital signs were as follows: Glasgow Coma
Scale score, 15 (E4V5M6); respiratory rate, 32/min; percuta-
neous oxygen saturation, 85% under assisted ventilation with
bag valve mask; heart rate, 120/min; blood pressure, 108/60
mmHg; and body temperature, 38°C. Labored breathing was
observed, and arterial blood gas analysis revealed severe hy-
poxia (Table 1). On the basis of the clinical presentation, we
intubated the patient for mechanical ventilation. However,
mechanical ventilation provided inadequate oxygenation. The
Pa0,/FiO, ratio was 81.8 and did not improve. Finally, veno-
venous ECMO was initiated. A chest computed tomography
(CT) showed bilateral mixed ground-glass opacity (GGO) and
consolidation (Figures 1, 2).

Pneumonia was considered to be the cause of the ARDS, based
on the patient’s history and blood tests. Administration of
broad-spectrum antimicrobial agents was initiated while a

Table 1. The blood examination results. Blood gas analysis was conducted under assisted ventilation with a bag valve mask (using

15 L/min of oxygen).

Biochemistry Hematology

Total protein 5.7 g/dl

Albumin 1.7 g/dl
 Aspartate transaminase 28 WA
 Alanine transaminase 27 wn

Lactate dehydrogenase 247 U/l
' Blood urea nittogen 13 mg/d
Creatinine 074 mg/dl
Csodum 132 mEqll
Potassum 40 mEql
Chloride 98 mEq/l

C-reactive protein

Coagulation Arterial blood gas analysis

Prothrombin time-INR 1.36
© Activated partial thromboplastin time 330 sec
 Fibrinogen 746 mg/dl

White blood cells 24000 /pl

Red blood cells 499 x10%/pl
" Hemoglobin 136 gdl
Hematocit a1 %

Platelet 50.6 x10%/pl
 Differential leukocyte count
"""" Neutrophils 891 %
"""" lymphocytes 50 %
"""" Monocytes 56 %
"""" Fosinophis 01 %
"""" Basophils 02 %

pH 7.513
 Partial oxygen pressure 628 mmHg
 Partial carbon dioxide pressure  29.7 mmHg
Bicarbonateion 260 mmoll
Baseexcess 09 mmol/l

INR — international normalized ratio.
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Figure 2. Computed tomography on arrival showing patchy
bilateral ground-glass opacities (arrow heads) and
consolidations (arrows).

Figure 1. Chest X-ray on arrival showing peripheral bilateral
ground-glass opacities.

Table 2. The results of microbiological tests.

Bacterial tests Viral tests

Cultures HIV-1/HIV-2 antibody )
"""" suuom @ HIV-lantibody @O
"""" BAF O  cmvEm e
© Mycoplasma antigen 0 HSVigM S
© Chlamydophila pneumoniae g6 S vzvigm O
© Chlamydophila pneumoniae lgM S BVIgM O
T enavisantigen O

Cultures * Adenovirus antigen | O
"""" suum ) RVantigee @O
"""" BAF (O  hMPVantge @O
© Aspergillus antigen S SARS-CoV-2PCR O
© Candida antigen O
. BetaDgluan O

BALF — bronchoalveolar lavage fluid; 1IgG — immunoglobulin G; IgM — immunoglobulin M; HIV — human immunodeficiency virus;

HTLV = human T-lymphotropic virus; CMV — cytomegalovirus; HSV — herpes simplex virus; VZV - varicella-zoster virus; EBV — Epstein-
Barr virus; RSV - respiratory syncytial virus; hMPV — human metapneumovirus; SARS-CoV-2 — severe acute respiratory syndrome
coronavirus 2; PCR — polymerase chain reaction.

search for the etiology of pathogens was conducted. At this
time, the novel coronavirus (severe acute respiratory syndrome
coronavirus 2; SARS-CoV-2) was beginning to spread in Japan,
and a few ARDS cases due to the novel coronavirus had oc-
curred. Therefore, pneumonia caused by the novel coronavirus
was suspected. Reverse transcription-polymerase chain reac-
tion (RT-PCR) test was repeated 3 times; however, the RT-PCR
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tests using a nasopharyngeal swab, sputum, and bronchoal-
veolar lavage fluid were all negative. Blood, endotracheal aspi-
rate, and bronchoalveolar lavage fluid specimen cultures were
negative for bacteria and fungus. Tests for bacterial and viral
antigens that cause pneumonia were also negative (Table 2).
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Table 3. The results of parainfluenza virus antibody titer for the
serum specimens.

PIV-1 <10 <10
PIV-2 20 40
PIV-3 40 160

On day 2, the PIV antibody titer in the serum specimen was
measured, and the PIV-3-specific antibody titer was elevat-
ed. Two weeks later, the PIV-3-specific antibody titer had in-
creased 4-fold (Table 3). On the basis of the elevated antibody
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titers in paired serum specimens, we diagnosed pneumonia
induced by PIV-3 infection.

On day 9, the patient went into cardiac arrest when we were
changing the ECMO circuit. He underwent chest compressions
and developed bilateral hemopneumothorax; therefore, tho-
racic drainage and a partial lung resection were performed.
He had secondary refractory pneumothorax, which resulted in
prolonged ECMO treatment. The patient’s respiratory condition
gradually improved, and the GGO and consolidation on chest
CT disappeared (Figure 3). Finally, the patient was taken off of
ECMO on day 52 and transferred to another hospital for con-
tinued rehabilitation on day 67, without neurological deficits.

Figure 3. Chest computed tomography. (A) On day 9, the patient had hemorrhagic shock due to bilateral hemopneumothorax. Thoracic
drainage and a partial lung resection were performed. (B) On day 37, the secondary refractory pneumothorax disappeared
(red arrows). (C) On day 52, the left lung hematoma shrank (yellow arrow) and the ground-glass opacity improved (arrow
heads). (D) On day 65, the ground-glass opacity almost disappeared (arrow heads).
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Discussion

This is the first report of severe pneumonia progressing to ARDS
caused by PIV-3 in an otherwise healthy adult. ARDS caused by
pneumonia may be reversible; therefore, microbiological ex-
aminations for a wide range of pathogens are important for
the initial assessment of patients with ARDS [4]. PIVs cause
22-29% of community-acquired pneumonia, with influenza vi-
ruses and rhinoviruses being the most common [7-9]. PIV in-
fections account for 1-15% of respiratory illnesses in adults,
with infrequent reports of pneumonia in young adults and a
higher risk for severe disease in frail older adults [10]. There
are 4 types (1 through 4) and 2 subtypes (4a and 4b) of PIVs.
The prevalence of each serotype attributed to infection varies
with time, but most studies show that PIV-3 is the most com-
mon cause of clinically significant infection [11]. Acquisition of
PIV-3 usually occurs early in life, with 50% and 92% of children
infected by 1 and 3 years of age, respectively. PIV-3 is isolated
predominantly from patients under 5 years of age [4]. Severe
pneumonia due to PIV-3 also occurs in hematopoietic stem
cell transplant or lung transplant recipients [5,6,12]. However,
no reports have described severe pneumonia caused by PIV-3
in immunocompetent hosts. In the present case, there was no
co-infection with any virus other than PIV-3. We did not mea-
sure the levels of cytokines and could not assess the immune
response. However, 50% hemolytic complement activity (CH50)
was activated, and we considered that the immune response
was normal. Our case suggests that PIV-3 can be the cause of
severe pneumonia and ARDS of unknown origin.

The clinical presentation of PIV infection in adults, including
cough, rhinorrhea, and sore throat, is indistinguishable from
other respiratory illnesses [4]. Typical chest CT findings for PIV
pneumonia are multifocal patchy consolidation with GGO and
centrilobular nodules with bronchial wall thickening [13]. In this
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case, the patient already had severe respiratory failure upon ar-
rival at the hospital, and chest CT showed widespread GGO and
consolidation. Thus, the cause of ARDS was difficult to diagnose.

Infection with PIVs can be confirmed by: 1) direct detection of
the viral genome using PCR, 2) direct detection of viral antigens
in respiratory secretions (collected within 1 week of symptom
onset) using immunofluorescence or enzyme immunoassays,
3) isolation and identification of the virus in cell culture, or 4)
demonstration of a significant rise in PIV-specific IgG antibod-
ies between appropriately collected paired serum specimens or
specific IgM antibodies in a single serum specimen [14]. When
this case occurred, a worldwide pandemic of the novel coro-
navirus infection had started and was beginning to spread in
Japan. Almost all of the PCR assays were used to test for nov-
el coronavirus infections and were not available for the diag-
nosis of PIVs. Thus, we used the serologic diagnosis to show a
significant rise in IgG antibodies between paired serum spec-
imens. If the PCR test had been used to diagnose PIV, the di-
agnosis could have been made more promptly.

Conclusions

ARDS can occur because of severe pneumonia induced by
PIV-3 without viral co-infection. Our experience suggests that
PIV infection should be included in the differential diagnosis
in cases of unexplained severe pneumonia or ARDS in immu-
nocompetent hosts.
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