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Introduction  Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) is a novel coronavi-
rus causing coronavirus disease 2019 (COVID-19).
Its spread started when multiple cases of pneumo-
nia of unknown origin occurred in Wuhan, Chi-
na, and were first reported to the World Health
Organization Country Office in China on Decem-
ber 31, 2019. The infection spread rapidly to oth-
er parts of the world and was declared a pandemic
on March 11, 2020, when the number of cases hit
118000 in 114 countries of the world.!

The first case in Poland was reported on
March 4, 2020. Local transmission of SARS-CoV-2
was reported to the World Health Organization
on March 10, 2020.2 On March 13, 2020, the Cen-
tral Clinical Hospital of the Ministry of the In-
terior and Administration in Warsaw was one of
the 19 hospitals in Poland repurposed into a des-
ignated hospital adapted to take care of patients
with COVID-19 only. The hemodialysis facility
was also turned into a dialysis clinic for COVID-
-19-positive patients in order to serve hemodial-
ysis patients from Warsaw and the Masovian re-
gion (5.403 million people and 2713 chronic he-
modialysis patients). Between March 20 and April
18, 2020, 23 maintenance hemodialysis patients
and a single patient on hemodialysis due to acute
kidney injury, all with confirmed COVID-19, were
under our care.

Reports on hemodialysis patients with
SARS-CoV-2 infection are limited, with conflicting
data on mortality: 15.2% mortality in the Unit-
ed Kingdom Renal Registry,* 24% mortality in
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Lombardy, Italy,* versus no COVID-19-related
mortality in Wuhan, China.® ¢ That is why we
aimed to describe demographic characteristics,
the clinical course of COVID-19, laboratory and
imaging findings, and outcomes in this unique
patient population.

Patients and methods Study population and data col-
lection We included only the dialyzed patients
transferred to our Dialysis Unit who had a con-
firmed diagnosis of COVID-19. A confirmed di-
agnosis was defined as a positive result of re-
verse transcriptase—polymerase chain reaction
assay test (gene targets: RdRp, E, and N) for
SARS-CoV-2 performed using the patient’s na-
sopharyngeal swab.

Twenty-three adults (at the age of 18 years or
older) were identified from 6 different hemodialy-
sis clinics in the Masovian region. We included 19
maintenance hemodialysis patients in the anal-
ysis (for a follow-up longer than 14 days and/or
until an endpoint in treatment was reached, ie,
virus elimination or the patient’s death). Three
patients in whom the follow-up was shorter than
14 days and a single dialysis-dependent patient
with acute kidney injury due to ethylene glycol
ingestion were excluded.

Medical records were obtained from each in-
stitution and included information on patients’
demographics and comorbidities. Laboratory and
radiologic data were retrieved from patients’ elec-
tronic records. Additional tests and imaging were
left at the discretion of the treating physician.
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Ethics The Bioethics Committee of the Central
Clinical Hospital of the Ministry of the Interior
and Administration approved the study. To re-
duce the risk of SARS-CoV-2 transmission on
paper, informed consent was waived and anony-
mized data were analyzed.

Statistical analysis Descriptive statistics were
used for data summary. Study results were re-
ported as mean (SD) or median and interquartile
range, whereas categorical variables were present-
ed as number and percentage. The Shapiro-Wilk
test for normality was used. Two-sample t test
and the Mann-Whitney test were used to com-
pare the 2 study groups with regard to continuous
variables (depending on normal or skewed distri-
bution), and the x? test was applied to the nomi-
nal ones. A P value less than 0.05 was considered
significant. No missing data imputation proce-
dure was applied. The analysis was performed us-
ing the Stata software, version 9.2 (College Sta-
tion, Texas, United States).

Results Demographic and clinical characteristics
of the study patients The identified hemodialy-
sis patients with COVID-19 comprised 0.7% of
the entire hemodialysis-dependent population in
the Masovian region. The demographic and clin-
ical characteristics of the 19 study patients are
shown in TABLE 1. None of the patients had recently
traveled and all except 1 had presumed close con-
tact with an infected person (based on an epide-
miological investigation conducted at each facil-
ity). All individuals were hospitalized on the day
of COVID-19 diagnosis.

Cough (9 patients [47.4%]) and body tempera-
ture exceeding 37.5 °C (9 patients [47.4%]) were
the most common symptoms observed in our
cohort. Two patients were asymptomatic at pre-
sentation, but they had typical, bilateral, periph-
eral ground-glass opacities in the lower lobes on
computed tomography (CT). Comorbidities were
common (TABLE 1).

Diagnostic workup The laboratory and radio-
logic findings of the study patients reported on
admission are also shown in TABLE 1. Only 3 pa-
tients (15.8%) had a low white blood cell count
(below 4.4 x103/pl), and 11 patients (57.9%) pre-
sented with lymphocytopenia (lymphocyte count
below 1x103/pl). Of note, 17 patients (89.5%)
had an elevated procalcitonin level (higher than
0.25 ng/ml). Chest radiography was performed
in all patients, and CT in 8 (42.1%).

Therapeutic intervention According to the stan-
dard hospital protocol (based on the recommen-
dations of the Polish Society of Epidemiology and
Infectious Diseases), all patients were treated in
the same manner. Every SARS-CoV-2-positive
patient received chloroquine 250 mg twice a day
(started at day 1 and continued for 7 to 10 days),
and if the Modified Early Warning Score’ was
higher than or equal to 3, lopinavir / ritonavir
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400 mg + 100 mg twice a day (compassionate use,
after approval of the local bioethics committee)
was additionally prescribed. Most patients re-
ceived antibiotics (16 [84.2%]), most commonly
azithromycin (13 [68.4%]). No formal analysis of
chloroquine adverse effects was conducted. No
patient required discontinuation or dose reduc-
tion due to adverse effects, but the QTc interval
was assessed based on cardiac monitoring only;
serial electrocardiograms were not available. Con-
comitant treatment was left at the discretion of
the treating physician. Supplemental low-oxygen
therapy was required in 8 patients (42.1%).

Follow-up and outcomes All patients were fol-
lowed up for a mean (SD; range) time of 16
(6; 5-29) days. During that time, 4 patients re-
quired intubation and invasive mechanical ven-
tilation because of acute respiratory distress
syndrome (21.1%), and 5 patients died (mortal-
ity, 26.3%; 4 individuals died in the intensive
care unit, and a single patient in the nephrol-
ogy department). The patients who died were
all male, at a mean (SD) age of 70.6 (12.9) years
and had a mean (SD) Charlson Comorbidity In-
dex of 7.8 (3.1). Two of them had a history of
a recent (less than 3 months before COVID-19
diagnosis) cardiovascular event (myocardial in-
farction or stroke). They had a significantly high-
er median (interquartile range) Modified Early
Warning Score score (2 [0-2] versus 0; P = 0.002)
and a lower mean (SD) lymphocyte count (0.63
[0.09] x103/pl versus 1.1 (0.4) x 103/pl; P = 0.04).
As of April 18, 2020, 7 study patients (36.8%)
were able to eliminate the virus (repeat testing
was performed in clinically stable patients: if pos-
itive, a retest was ordered after 7 days; 2 nega-
tive tests one day apart were required to confirm
elimination). The mean (SD) elimination time was
15.1 (1.95) days.

Discussion In this research letter, we report-
ed on 19 hemodialysis patients diagnosed with
COVID-19, accounting for roughly 0.7% of the en-
tire hemodialysis population in the analyzed re-
gion. The percentage is relatively small compared
with unpublished data from Lombardy, Italy,
showing that 8% of hemodialysis patients were
infected.” Of note, the current strategy in Poland
is that only patients with a body temperature ex-
ceeding 37.5 °C and/ or respiratory symptoms,
and/ or proven contact with an infected person
are tested. Other possible explanations might be
that either the social distancing strategy is work-
ing well in Poland or that the epidemic peak has
not been reached yet (much more probable).
The mean (SD) age of our study patients
was 65.7 (12.2) years, which is similar to that
of the entire hemodialysis population from
the Masovian region (P <0.05) and in line with
previous reports on hemodialysis patients® ;
the mean age of all hospitalized patients in Wu-
han, China, was lower.® Similar to other authors,
we observed a predominance of men among study



TABLE 1

Characteristic

Demographic, clinical, laboratory, and imaging characteristics of the study patients on admission

Age, y, mean (SD; range)

Patients (n = 19)
65.7 (12.2; 34-85)

Male sex

13 (68.4)

BMI, kg/m?, mean (SD; range)

23.2 (3.8; 15.2-31.1)

Dialysis vintage, y, mean (SD; range) 5.1 (4.4, 0-16)
Cause of kidney failure Diabetic kidney disease 2(10.5)
Glomerulonephritis 4(21.1)
Other 11(57.9)
Unknown 2 (10.5)
Comorbidities Diabetes 3(15.8)
Hypertension 18 (94.7)
Coronary artery disease 5(26.3)
Chronic heart failure 8(42.1)
Cerebrovascular disease 6 (31.6)
Chronic pulmonary disease 2(10.5)
Connective tissue disease 1(5.3)
Liver disease 2(10.5)
History of neoplasm 6(31.6)
Charlson Comorbidity Index, mean (SD; range) 6.8 (2.6; 3-12)
Symptoms Temperature >37.5 °C 9(47.4)
Cough 9(47.7)
Dyspnea 7(36.8)
Fatigue 6(31.6)
Diarrhea 4(21.1)
Abdominal pain 1(5.2)
Past or current smoking status 12 (63.2)
Sp0,, %, median (IQR) 96 (92-98)
MEWS on admission, median (IQR) 0(0-2)

White blood cell count

Total, x 10%/ul, mean (SD; range)

5.344 (1.378; 2-7.85)

>10 % 10%/ul 0
<4.4 x 103l 3(15.8)
Lymphocyte count Total, X 10%/ul, mean (SD; range) 0.95 (0.4; 0.34-0.168)
<1 X 103/l 11 (57.9)
AST >40 U/l 1(5.2)
ALT >40 U/ 0
CRP Total, mg/l, median (IQR) 54.5 (13.5-109.9)
>10 mg/l 15(78.9)
Procalcitonin Total, ng/ml, median (IQR) 0.88 (0.33-1.6)
>0.25 ng/ml 17 (89.5)
Infection, positive n/total n (%) Influenza A and B 0/12
Legionella 0/3
Chlamydia 0/7
Chest X-ray findings, n/total n (%) Clear 8/19 (42.1)
Bilateral infiltrates 9/19 (47.4)
Pleural effusion 3/19 (15.8)
CT findings, n/total n (%) Bilateral ground-glass opacity 5/8 (62.5)
Nodules 1/8 (12.5)
Pleural effusion 2/8 (25)

Data are presented as number (percentage) unless otherwise indicated.

Abbreviations: ALT, alanine transaminase; AST, aspartate aminotransferase; BMI, body mass index; CRP, C-reactive
protein, CT, computed tomography; IQR, interquartile range; MEWS, Modified Early Warning Score
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patients. Contrary to reports from Wuhan, Chi-
na, where diarrhea was the most common clini-
cal presentation reported® or patients were large-
ly asymptomatic,® cough and body temperature
above 37.5 °C were predominant in our cohort.
This is in agreement with symptoms reported by
numerous authors in patients not requiring he-
modialysis.? Most patients had multiple comor-
bidities, with the dominant one being hyperten-
sion, which may reflect a higher risk of the severe
COVID-19 course.’

Similar to other reports, more than half of our
study patients had lymphocytopenia. Howev-
er, interestingly, almost 90% of them exhibit-
ed an elevated procalcitonin level (higher than
0.25 ng/ml), which might be indicative of a con-
comitant bacterial infection and is also a predic-
tive factor for mortality in COVID-19.'? Although
it is difficult to draw firm conclusions, a notable
finding is that pleural effusion was observed in
15.8% of patients on chest X-ray and in 25% on
CT. In this specific population of patients, pleural
effusion, which is usually not seen in COVID-19,"!
might be present owing to volume overload and
concomitant heart failure.

The course and outcomes of COVID-19 in our
cohort of hemodialysis patients are significant-
ly different than those reported before. Two pa-
pers demonstrated no need for intubation and in-
vasive mechanical ventilation and no mortality
associated with COVID-19 in this population.®
The reason for the presumed milder disease course
is the compromise of the immune system and the
inability to trigger the deadly cytokine storm.'?
Unfortunately, in our study, over 20% of patients
required invasive mechanical ventilation and over
26% of patients died until April 18, 2020. This
number is closer to the unpublished data from
the United Kingdom Renal Registry and Lom-
bardy, Italy, where mortality rates in hemodialy-
sis patients with COVID-19 were approximately
15% and 24%, respectively.®*

Limitations We are aware of the limitations of
our report. In some of the study patients, data
were missing, follow-up was incomplete, and
the sample size was small. However, considering
the need to disseminate objective clinical data and
the urgent timeline, we found it essential to share
the data gathered until now. On the other hand,
we collected clinical data on all confirmed cases of
COVID-19 among hemodialysis patients in a sin-
gle region of Poland. Furthermore, all patients
received care of the same standard (an identical
approach was used, as the patients were treated
in one center) and reached an endpoint in treat-
ment (virus elimination or death) or were fol-
lowed up for at least 14 days.

Conclusions In conclusion, our study provided
data on the clinical course of COVID-19 in a co-
hort of hemodialysis patients, which, contrary
to previous Chinese experience, were not always
favorable.5®
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