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Abstract

Coronavirus disease 2019 (COVID-19) can cause severe lymphopenia and
respiratory failure requiring prolonged invasive mechanical ventilation
(MV). COVID-19 patients with severe lymphopenia or respiratory failure
are at risk of developing secondary infections. Here, we present the needle
autopsy findings of a critically ill patient with COVID-19 who required
reintubation and prolonged MV, and eventually died of secondary cytomeg-
alovirus (CMV) pneumonia. This case highlights the potential risk of long-
term steroid use and the need for routine monitoring for CMV infection in
critically ill patients with COVID-19.

Introduction

Cytomegalovirus (CMV) is a common herpesvirus that
has infected the majority of people worldwide [1]. CMV
reactivation may lead to CMV end-organ disease in
immunocompromised patients and immunocompetent
patients who are critically ill. The incidence of CMV
reactivation in immunocompetent patients with acute
respiratory distress syndrome has been reported to be
approximately 30%, and reactivation is associated with
a significant increase in intensive care unit (ICU) mor-
tality [2]. CMV reactivation and CMV pneumonia due
to reactivation are clinically relevant issues also in
patients with coronavirus disease 2019 (COVID-19).
However, there is still a significant lack of information
regarding CMV infection or CMV end-organ disease in
COVID-19 patients. Here, we report a needle autopsy
case of fatal CMV pneumonia in a critically ill patient
with COVID-19.

Case Report

An 80-year-old woman non-smoker presented to the emer-
gency department with a one-week history of dry cough and
high fever. She had a medical history of hypertension and
diabetes mellitus. Chest computed tomography showed bilat-
eral, peripheral ground-glass opacities. A real-time reverse
transcriptase-polymerase chain reaction test for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) using a
nasopharyngeal swab showed a positive result. She was
admitted and started on supplemental oxygen therapy,
favipiravir on a compassionate use basis, and dexamethasone
(6 mg daily). However, three days later, she was admitted to
the ICU and mechanically ventilated because of respiratory
failure. She continued to receive dexamethasone and addi-
tionally received antibiotics and remdesivir. Her respiratory
condition and chest infiltration improved, and she was
extubated after seven days of mechanical ventilation (MV).
Dexamethasone was discontinued after 10 days.
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However, she developed a fever and rapidly progressive
hypoxaemia in the next two days, and she was reintubated.
Chest X-ray revealed a recurrence of the bilateral chest
infiltrations. Cultures and laboratory tests were performed,
but there was no evidence of co-infection. Because there
was a possibility that the COVID-19-related inflammation
had relapsed, she again received dexamethasone (6 mg
daily) with subsequent, gradual improvement of the chest
shadows. Thereafter, the steroid was tapered on a weekly
basis.

On the ninth day after reintubation, the chest shadows
worsened again. Her serum β-D-glucan was found to be
elevated (53.7 pg/mL; upper limit of normal, 11 pg/mL).
Empirical treatment with micafungin and trimethoprim-
sulfamethoxazole was initiated. Candida parapsilosis was
found on blood culture, and so the micafungin was chan-
ged to fosfluconazole. Trimethoprim-sulfamethoxazole was
discontinued after she tested negative for Pneumocystis
jirovecii on polymerase chain reaction. Her serum β-D-
glucan decreased, and a follow-up blood culture six days
after the initial culture was negative for Candida. However,
her respiratory condition and the chest shadows continued
to worsen. A repeat screening test for co-infection was per-
formed. The CMV antigenemia assay for detecting pp65
antigen in peripheral blood leucocytes was elevated
(674 antigen-positive cells per 50,000 leucocytes). This
result suggested that CMV pneumonia was the cause of
her respiratory failure and bilateral chest infiltrations
(Fig. 1A), and ganciclovir was immediately initiated. How-
ever, she died four days after the positive CMV anti-
genemia test result. With the consent of the family, a
needle autopsy from the lung was performed approxi-
mately 3 h after her death, which demonstrated CMV-
infected cells (Fig. 1B). This confirmed the diagnosis of
CMV pneumonia.

Discussion

This report describes a critically ill patient with COVID-19
who required reintubation and eventually died of

secondary infection with CMV pneumonia. There are a
limited number of published reports regarding co-infection
with SARS-CoV-2 and CMV, and these report have
focused on gastrointestinal CMV disease [3–5]. To our
knowledge, this is the first case of CMV pneumonia con-
firmed by a needle autopsy in a patient with COVID-19.
COVID-19 can cause severe lymphopenia [6] and pre-

sent respiratory failure requiring prolonged invasive MV
[7]. Lymphopenia and prolonged MV have both been
identified as risk factors for secondary infections in
COVID-19 patients [8]. A preliminary report suggests that
reactivation of Herpesviridae such as herpes simplex virus
and CMV might be common in patients with COVID-19
pneumonia than in critically ill patients other than
COVID-19 [9]. Currently, the use of dexamethasone is
recommended in COVID-19 patients who require invasive
MV [10]. Although the dose of dexamethasone used in the
RECOVERY trial (6 mg daily for up to 10 days) may not
act as immunosuppressive, it may contribute to the reac-
tivation of CMV when combined in the presence of factors
such as severe lymphopenia or prolonged MV [2,11]. In
fact, previous studies have reported that corticosteroid use
is associated with increased risk of CMV reactivation
[12–14]. The cause of the recurrent respiratory distress
requiring reintubation in the present case was probably
due to remnant inflammation caused by COVID-19 pneu-
monia. It may also have been as a result of the discontinu-
ation of steroids. Considering the good response to initial
steroid treatment and the possibility of a relapse after dis-
continuation, we administered steroids for a total of more
than 10 days. However, long-term steroid administration
might have contributed to an increased risk of co-infec-
tion, such as candidemia or CMV pneumonia. Therefore,
surrogate markers for identifying COVID-19-related
inflammation are required to avoid unnecessary long-term
administration of immunosuppressive agents. A recent
preliminary study suggests that the combination of lym-
phocyte counts and IgG antibody levels against spike and
receptor-binding domain may help detect remnant
COVID-19-related inflammation [15].

Figure 1. (A) Chest computed
tomography scan at the time of
positive cytomegalovirus (CMV)
antigenemia showing bilateral ground-
glass opacity with consolidation.
Pneumomediastinum is also present.
(B) Immunohistochemical stain of a
lung biopsy specimen showing a posi-
tive stain for CMV. Scale bar: 50 μm.
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It is impossible to differentiate COVID-19 pneumonia
from other respiratory infections based solely on clinical
and imaging findings, which may lead to underestimating
the incidence of co-infection in clinical practice. In partic-
ular, late co-infections in patients requiring prolonged MV
may be more likely to be underestimated [16]. Therefore,
clinicians should consider CMV pneumonia in the differ-
ential diagnosis when they encounter unexplained worsen-
ing or relapse of respiratory failure in critically ill patients
with COVID-19, especially in those with prolonged
lymphopenia and MV. Considering that the screening test
for CMV infection in the present case showed a negative
result two weeks before it was found to be positive, the
routine monitoring to detect CMV infection, similar to
the monitoring of transplant recipients, may be justified in
critically ill patients with COVID-19.
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