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Abstract

Dialysis patients have an increased risk of coronavirus disease 2019 (COVID-19)-related mortality. Acute heart failure is
a frequent, lethal complication of COVID-19, and it is a risk factor for mortality in hemodialysis patients. Therefore, it is
crucial to rapidly distinguish heart failure from COVID-19 pneumonia. Here, we report a case of two episodes of acute
dyspnea that were induced by COVID-19 in a peritoneal dialysis (PD) patient. The first episode of acute dyspnea was an
exacerbation of heart failure caused by COVID-19 when the patient had a volume overload status due to a peritoneal dialysis
catheter malfunction. Heart failure induced by a catheter malfunction was due to omental wrapping, and it was treated with
ultrafiltration by hemodialysis and mini-laparotomy. The patient’s acute dyspnea was immediately resolved. The second
episode of acute dyspnea was caused by COVID-19 pneumonia, which occurred 1 week after the first episode. This case
suggests the importance of identifying heart failure and beginning adequate treatment, in COVID-19 patients with PD.
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Introduction

Infection with severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) was first reported in late 2019. Since
then, the virus has rapidly spread, leading to a global pan-
demic of coronavirus disease 2019 (COVID-19). Chronic
kidney disease has been associated with an increased risk of
COVID-19-related mortality [1]. COVID-19-related mortal-
ity in dialysis patients is 25%, which is markedly higher than
that of other populations [2]. In addition to acute respira-
tory syndrome, sepsis, and acute kidney injury, COVID-19
also induces cardiac involvement such as myocarditis, acute
myocardial infarction, and exacerbation of heart failure [3].
For dialysis patients, it is crucial to rapidly distinguish heart
failure from COVID-19 pneumonia. Here, we report a case
of heart failure induced by COVID-19 and omental wrap-
ping in a peritoneal dialysis (PD) patient.
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Case presentation

A 45-year-old man on automated PD (APD) for 6 months
for end-stage kidney disease due to diabetic nephropathy
was admitted to our hospital to treat PD catheter dysfunc-
tion. Echocardiography that had been performed 6 months
before revealed a normal left ventricular ejection fraction
of 56% and diastolic dysfunction (E/A of 0.63, e’ of 6 cm/s,
and E/e’ of 11.1). From about 5 months after starting PD,
his weight increased from 82.5 kg to 90.0 kg and peripheral
edema worsened, although furosemide and tolvaptan doses
were increased. To treat volume overload, the glucose con-
centration of APD was increased from 1.5 to 2.5%, 1 month
before admission. At that time, his catheter tip was located
at the ideal position. His weight and ultrafiltration volume
were not changed despite increasing the APD glucose con-
centration. In addition, the APD machine alarm sounded
with an increased frequency. The day before admission, an
abdominal X-ray revealed catheter malposition. We made
a diagnosis of volume overload with PD catheter malfunc-
tion. His wife was positive for SARS-CoV-2 3 days before
the patient’s admission, and thus, he was admitted to the
isolation ward as a case of SARS-CoV-2 infection to treat
catheter malfunction.
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Upon admission, there was no dyspnea. A physical exam-
ination revealed the following: body temperature, 37.7 °C;
height, 174 cm; weight, 94.0 kg; blood pressure (BP),
161/99 mmHg; heart rate (HR), 71 bpm; and oxygen satu-
ration (Sp0O,), 98% (room air). Coarse crackle in both lungs
and pitting edema in both lower extremities were observed.
The blood leukocyte count was 5600/pL and the C-reactive
protein (CRP) level was 0.17 mg/dL. The brain natriuretic
peptide (BNP) level was increased to 1174 pg/mL. Poly-
merase chain reaction (PCR) results for SARS-CoV-2 were
negative.

The patient’s clinical course is shown in Table 1. On day
1, the catheterography revealed catheter malposition and
dysfunction caused by omental wrapping (Fig. 1A). Fluor-
oscopic-guided stiff wire manipulation was attempted, but
the catheter malposition was not corrected. On the night
of day 1, he suddenly presented with a high-grade fever of
38.8 °C, an elevated BP of 210/102 mmHg, diarrhea, and
shivering, and his dyspnea progressively worsened with
a SpO2 of 82%. Although we strongly suspected that his
respiratory failure was caused by COVID-19 pneumonia, a
second PCR test for SARS-CoV-2 showed negative results.
Cardiac enzyme level (the Troponin I level was 0.029 ng/

mL and the CK-MB level was 5 IU/mL) elevation and an
ST increase were not observed. Computed tomography (CT)
revealed consolidation and bilateral pleural effusion, inter-
lobular septal thickening, and peribronchovascular intersti-
tial thickening, but ground-glass opacities that are typical for
COVID-19 pneumonia were not observed (Fig. 1B). Since
the patient was isolated due to SARS-CoV-2 infection, it
was difficult to perform echocardiography. We speculated
on the basis of the acute onset, orthopnoea, elevated blood
pressure, previous echocardiography findings of decreased
diastolic function, and the CT findings that this dyspnea was
due to heart failure with preserved ejection fraction. His res-
piratory failure was dramatically improved by hemodialysis,
and his weight decreased from 94.0 to 86.4 kg.

Although his respiratory failure was improved, the high-
grade fever continued and leukocytopenia developed. Thus,
dexamethasone was initiated to treat suspected COVID-19
on day 2. PCR test results for SARS-CoV-2 were positive
and ground-glass opacities on CT were observed on day 4
(Fig. 1C). He was diagnosed with COVID-19 pneumonia.
On the same day, omental wrapping and catheter malposi-
tion were treated by mini-laparotomy (Fig. 1D). Thereaf-
ter, his volume status was well controlled. On day 8 after

Table 1 The patient’s

; . Day -29 1 3 5 7 11 14 35

physiological and laboratory

data BT, °C 38.8 36.4 37.5 38.6 39 36.3
SpO,, % 93(5L) 97(1L) 97 99 92(3L) 95
BW, kg 90 94 86.9 86.5 83 83.7 82.9 82.3
WBC, /uL 6200 5600 2000 8500 4900 6600 14,200 4300
CRP, mg/dL 0.04 0.17 0.75 0.41 0.41 2.1 1.25 0.37
BNP, pg/mL 461.7 1174 275

BT body temperature, BW body weight, WBC white blood cell, CRP C-reactive protein, BNP brain natriu-

retic peptide

Fig.1 A Catheterography
revealed catheter tip dislocation
and omental wrapping. Outflow
of contrast was limited from

the side holes but not from the
catheter tip. Contrast defects

in the catheter were observed.

B Chest CT findings on day 1
revealed bilateral pleural effu-
sion, interlobular septal thicken-
ing, and peribronchovascular
interstitial thickening. C Chest
CT findings on day 4 revealed
mild ground-glass opacities. D
The catheter tip was wrapped by
the omentum. E Chest CT find-
ings on day 8 revealed diffuse
ground-glass opacities
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admission, he presented with another high fever, and his
respiratory status gradually worsened, with the ground-glass
opacities on CT becoming diffuse (Fig. 1E) despite dexa-
methasone treatment. Intravenous methylprednisolone pulse
therapy, which started on day 11, improved his symptoms,
and he was discharged on day 20 after admission.

Discussion

In the present case, two episodes of acute dyspnea were
induced by COVID-19. The first episode of acute dyspnea
was an exacerbation of heart failure caused by SARS-CoV-2
infection because of volume overload status due to a PD
catheter malfunction. Therefore, ultrafiltration by hemodi-
alysis rapidly improved his symptoms. The second episode
of acute dyspnea caused by COVID-19 pneumonia occurred
1 week after the first episode. In COVID-19, some patients
who initially have mild symptoms will subsequently undergo
rapid clinical deterioration approximately 1 week after
symptom onset [4]. We considered that the time course of
this case was important for the management of dyspnea in
PD patients with COVID-19.

Heart failure is a common and severe complication in
COVID-19 patients. The etiology of COVID-19-induced
heart failure is multifactorial, such as cytokine storm, infil-
tration of the heart by inflammatory cells, hemodynamic
changes, increased sympathetic activity and endothelial
injury [5]. The presence of congestive heart failure is a
risk factor for mortality in hemodialysis patients who were
hospitalized for COVID-19 [6]. Since heart failure dramati-
cally worsens and requires urgent care, it is important to
confirm heart failure associated with COVID-19 and begin
individualized treatment, including diuretics or dialysis
[7]. Although several cases of urgent peritoneal dialysis for
acute kidney injury and heart failure induced by COVID-19
have been reported, there have been only a few case reports
of heart failure caused by COVID-19 in maintenance PD
patients to date [8, 9]. Jiang et al. recently reported an obser-
vational study in PD patients during the COVID-19 out-
break. Eight PD patients were diagnosed with COVID-19.
Among them, four patients developed heart failure and one
patient received additional HD to relieve heart failure, as in
our case [10]. The lack of elevation in cardiac enzyme levels
and the rapid improvement with fluid volume control alone
indicate that there was no direct myocardial damage caused
by COVID-19.

Since RT-PCR requires a few hours, chest CT is useful to
support the clinical suspicion of COVID-19 in an emergency
[11]. On the admission day in the present case, we strongly
suspected COVID-19 pneumonia, but the PCR results for
SARS-CoV-2 were negative twice, and CT findings also
indicated heart failure, not COVID-19 pneumonia. However,
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the high fever and leukocytopenia indicated a viral infec-
tion. In addition, our patient presented with diarrhea on day
1. A case series of COVID-19 in hospitalized patients on
chronic PD revealed that six of 11 patients had diarrhea [12].
Thus, we started dexamethasone on day 2 because we sus-
pected that COVID-19 induced several symptoms together
with heart failure, and the high-grade fever and leukocy-
topenia were immediately resolved. In the first occurrence
of dyspnea, we speculate that cytokine storm or increased
sympathetic activity by COVID-19 exacerbated the patient’s
volume overload status and finally induced heart failure.
The ground-glass opacities and positive PCR SARS-CoV-2
results were first detected when there were no respiratory
symptoms on day 4. Usually, when heart failure is exacer-
bated by infection, symptoms of infection and heart failure
are developed at the same time. The first acute episode of
dyspnea in our patient was induced by COVID-19 without
pneumonia. Nephrologists should consider exacerbation of
heart failure when dyspnea occurs in COVID-19 dialysis
patients.

To the best of our knowledge, there has been no report of
omental wrapping concurrent with a COVID-19 infection.
Usually, omental wrapping occurs in the early phase of peri-
toneal dialysis, and the association between omental wrap-
ping and infections including COVID-19 is unknown [13].

Conclusion

We report a case of a PD patient with heart failure induced
by COVID-19 and omental wrapping. Our case includes
two occurrences of acute dyspnea due to heart failure and
COVID-19 pneumonia. Nephrologists need to differentiate
between heart failure and pneumonia in acute dyspnea due
to COVID-19 in PD patients.
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