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ABSTRACT

Objectives: To report the outcome of patients with
end stage kidney disease (ESKD) who were diagnosed
with COVID-19 at a large community hospital in
Eastern Saudi Arabia.

Methods: A single center, prospective observational
study at Johns Hopkins Aramco Healthcare, Dhahran,
Saudi Arabia. Patients with ESKD who were
maintained on dialysis and developed COVID-19
between June 15, 2020 and October 31, 2021 were
enrolled.

Results: In total, 30 patients with ESKD were
diagnosed with severe acute respiratory syndrome
coronavirus 2 infection. Twenty two (73%) patients
developed the disease prior to COVID-19 vaccine
rollout. The median age of the cohort was 63 (55-75)
years. Most patients were diabetic (73%), hypertensive
(97%) and had a median body mass index of 28 kg/m?.
Twenty seven (90%) patients required admission, 16
(52%) patients developed pneumonia, and 5 (17%)
patients required mechanical ventilation. Patients who
developed pneumonia were older, and the majority
had diabetes mellitus and coronary artery disease. Five
patients died with a total mortality of 17%.

Conclusion: Patients with ESKD who developed
COVID-19 had a poor outcome with high mortality
compared to the general population. Presence of
diabetes mellitus, coronary artery disease and older
age were associated with a higher risk of severe disease.
There was a sharp decline in the number of positive
cases following implementation of the vaccination
program.
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( :oronavirus disease 2019 (COVID-19) secondary to
the severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2) caused devastating effects worldwide.
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Patients with chronic kidney disease (CKD) and
especially those with end stage kidney disease (ESKD)
requiring renal replacement therapy may be at a
higher risk of poor outcomes. Reports from different
countries have found variable results ranging from
fewer symptoms and less requirement of intensive care
in China to more severe illness with very high mortality
in the United States and Europe.' In this study, we
report the outcome of patients with ESKD who were
diagnosed with COVID-19 at a large community
hospital in Eastern Saudi Arabia.

Methods. A prospective observational single
center study was conducted at Johns Hopkins Aramco
Healthcare (JHAH), Dhahran, Saudi Arabia between
June 15,2020 and October31,2021. Adult patients aged
218 years with ESKD who were maintained on either
hemodialysis or peritoneal dialysis and tested positive
for SARS-CoV-2 infection by reverse transcription
polymerase chain reaction (RT-PCR) were included.
Patients were stratified according to age, gender, and
presence of comorbidities including: diabetes mellitus
(DM), hypertension (HTN), coronary artery disease
(CAD), congestive heart failure, obesity, smoking
history, presence of chronic obstructive pulmonary
disease, sickle cell disease, and malignancy. Patients
with CKD who required dialysis after the diagnosis of
COVID-19 were excluded. Presenting symptoms were
recorded including: fever, cough, shortness of breath,
loss of smell sense, fluid overload, and development of
pneumonia. In-hospital complications were recorded
including development of pulmonary embolism,
transfer to the intensive care unit (ICU), need for
mechanical ventilation, and requirement of vasopressor
support. Hematological and inflammatory markers
were recorded including hemoglobin, neutrophil count,
lymphocyte count, C reactive protein, serum ferritin,
B-type natriuretic peptide, and D-Dimer.

The hospital course was followed until the time
of discharge or death. Death was defined as mortality
within 2 months from the time of diagnosis.

An informed consent was obtained from the patients
or next of kin at the time of diagnosis. The study was
approved by the Institutional Review Board at JHAH
before the study began.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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Statistical  analysis.  Baseline  and  clinical
demographics were reported as mean + standard
deviation or when appropriate median and interquartile
ranges. Categorical variables were reported as numbers
and proportions. Comparison of the mean values
was performed using student t-test. Proportions were
compared using Chi-square test. P-values <0.05 were
considered significant. Microsoft Excel 2013 was used
for the statistical calculations.

Results. The study concluded on October 31, 2021
due to the small number of patients who were enrolled
over the preceding months. The monthly census of
patients with ESKD during the study period averaged
195 (+3) patients. In total, 30 patients were diagnosed
with SARS-CoV-2 infection by RT-PCR between June
15, 2020 and October 31, 2021. One patient became
infected twice, 10 months apart. Twenty nine (97%)
patients were maintained on hemodialysis and one
(3%) was treated with peritoneal dialysis. Twenty two
(73%) patients acquired the infection between June 15,
2020 and December 31, 2020 and 9 (27%) patients
developed the infection between January 1, 2021 and
end of the study period. The median age of the cohort was
63 (55-75) years. The demographics of the patients are
shown in Table 1. Presenting symptoms and laboratory
findings are listed in Table 1. Fever was present in 48%
and cough in 52% of the patients. Approximately, 61%
of the patients had shortness of breath and 55% had
loss of smell sense. Twenty seven (90%) patients were
admitted to the hospital and 3 (10%) were treated as
outpatients. Sixteen (52%) patients were diagnosed
with pneumonia by chest radiography or computed
tomography. Seventeen (56%) patients received
dexamethasone and 7 (23%) received Tocilizumab.
Patients who developed pneumonia were older and
the majority had DM and CAD as compared to those
who did not have pneumonia, Table 2. Four patients
died during hospitalization and one patient died 2
months after discharge. The overall mortality was 17%
while mortality was 31% among those who developed
pneumonia. The mean hospital stay was 13 (+2.4) days.

Patients’ outcome and complications are listed in
Table 3.

Discussion. The vaccination rollout program in
Saudi Arabia started in December 2020. Most of the
patients (73%) who developed SARS-CoV-2 infection
acquired the infection before the COVID-19 vaccine
rollout. The number of cases dramatically decreased
after the wide and successful distribution of the
vaccine and we did not encounter any positive cases of
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SARS-CoV-2 infection among our ESKD population
after August 2021.

Half of our patients with ESKD who developed
SARS-CoV-2 infection had mild symptoms while the
other half developed pneumonia. Our cohort had severe
comorbidities typically seen in the dialysis population

Table 1 - Patients’ characteristics: upper panel; symptoms and laboratory
findings: lower panel.

Characteristics n (%)
Total number of patients ( episodes ) 30 (31)
Age, year, median (IQR) 63 (55-75)
Female 17 (56 %)
BMI (kg/m?), median (IQR) 28 (23-31)
Comorbidities
Diabetes mellitus 22 (73)
Hypertension 29 (97)
Coronary artery disease 14 (47)
Congestive heart failure 11 (37)
Smoking 1(3)
Sickle cell disease 2(0)
History of malignancy 6 (20)
COPD 3 (10)
Symptoms and laboratory findings
Admission symptoms
Fever 15 (48)
Cough 16 (52)
Shortness of breath 19 (61)
Loss of smell 17 (55)

Admission hematologic markers median (IQR)

Hemoglobin g/dL 10.5 ( 8.5-11.5)
Neutrophil count 10° ul 5(3.3-5.2)
% Neutrophil 69 (59-80)
Lymphocyte count 10° pl 1.1 (0.8-1.4)
% lymphocyte 18 (12-31)
Admission maximum inflammatory markers,
median (IQR)
CRP mg/L 3.1(1.4-7.4)
Ferritin ng/ml 834 (594-1964)
BNP 973 (117-1386)
D-Dimer 2.0 (1.08-6.4)

IQR: interquartile range, BMI: body mass index, COPD: chronic
obstructive pulmonary disease, CRP: C reactive protein, BNP: B-type
natriuretic peptide, %: percentage

Table 2 - Characteristics of patients with and without pneumonia.

Pneumonia  No pneumonia

Characteristics 16 (52) 14 (48) P-value
Median age, years 69.5 57 0.01065
DM ( %) 94 47 <0.001
HTN (%) 94 93 NS
CAD (%) 56 33 0.042
CHF (%) 34 33 NS
BMI kg/m? 29.4 26.5 NS

DM: diabetes mellitus, HTN: hypertension, CAD: coronary artery
disease, CHF: congestive heart failure, BMI: body mass index
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Table 3 - Clinical outcome of patients with end stage
kidney disease and COVID-19.

Clinical outcome n (%)
Pneumonia 16 (52)
ICU admission 5(17)
Mechanical ventilation 5(17)
Pulmonary embolism 1(3)
Vasopressors 5(17)
Length of stay, days (mean+SD) 13+£24
Mortality 5(17)

SD: standard deviation, ICU: intensive care unit

including DM, HTN, obesity, CAD, and heart failure.
In general, patients with CKD and specifically ESKD
have a higher mortality rate compared with the general
population, evenafter takinginto consideration age, race,
and presence of DM.’> They have significant comorbid
conditions in addition to advanced age which are
considered risk factors for severe COVID-19 disease.®’
Based on the presence of such severe comorbidities, one
could postulate that patients with ESKD who develop
SARS-CoV-2 infection would have increased mortality
compared to the general population. However, the data
on the outcome of patients with ESKD who develop
SARS-CoV-2 infection is not consistent and reports
from different countries have revealed variable results
ranging from mild disease in China to high mortality
rates in Italy and Spain."** Registry reports in Europe
have shown a high fatality rate of COVID-19 among
patients with ESKD ranging between 20% and 30%.*

In a retrospective cohort study performed at Mount
Sinai Healthcare system in New York City, Chan et al’
have found that hospitalized patients with ESKD and
COVID-19 had a mortality rate of 9% and were less
likely to be admitted to ICU and require mechanical
ventilation compared to a matched cohort without
renal failure.

During the first wave of the pandemic the mortality
rate of patients with ESKD admitted to New York City
hospitals between March and April 2020 was 31.7%,
higher than those without ESKD."

In our cohort the mortality rate was 17%, much
higher than the overall mortality of 1.6% that has
been reported across the Kingdom of Saudi Arabia at
the end of our study period, but lower than what has
been observed in earlier reports from other countries
in patients with ESKD.**!!' This may be due to
differences in ethnicities, baseline characteristics
and available resources for treatment. Additionally,
our study time frame which was at a later point after
declaration of the pandemic may have influenced the
outcome as more experience in handling the disease

had been accumulated and new modalities of treatment
had been adopted to combat COVID-19. In particular,
most of our patients who were admitted received
dexamethasone, a drug that has been shown to improve
outcomes in patients with COVID-19."* Similarly,
all of our patients with severe pneumonia received
Tocilizumab, a monoclonal antibody targeting the
interleukin 6 receptor, which may had a positive impact
on the outcome of patients with severe COVID-19."

The inflammatory markers associated with cytokine
storm that is commonly observed in critical patients
infected with SARS-CoV-2 infection were not
particularly elevated in our cohort. The reason for this
is not known.

Severe disease with COVID-19 has been attributed
to direct viral damage in addition to the body’s immune
response responsible for the cytokine storm.'* Alterations
of variable aspects of the immune system in patients
with uremia including the innate and adaptive immune
response have been reported.”” One may postulate
that the diminished immune response in patients with
ESKD could potentially protect against the cytokine
storm observed with severe SARS-CoV-2 infection.
In our cohort, the early administration of Tocilizumab
may also have contributed to this phenomenon.

Study limitations. There are several limitations to
our study including the small size of the cohort, lack of
a control group, and the unique setup of our medical
institution.  Johns Hopkins Aramco Healthcare,
Dhahran, Saudi Arabia has state of the art medical
facilities that serve a certain population consisting of
the employees of Saudi Aramco and their dependents.
The available resources and the quality of medical care
provided at JHAH facilities may not be reflective of
reality in the general community setting. Therefore, the
outcome of this study may not be generalizable to the
wider community in the area. Additionally, the time
frame of our study which took place after accumulating
considerable experience in handling the complications
of COVID-19 worldwide may have influenced the
outcome of our cohort.

In conclusion, our study, albeit small in size, sheds
light on the outcome of patients with ESKD and
SARS-CoV-2 infection who developed COVID-19.
The vaccine rollout has dramatically decreased the
number of infected patients.

Understanding the course of illness and the outcome
of COVID-19 in patients with ESKD is important as
this information may help risk-stratify patients with
ESKD who develop COVID-19 and provide guidance
to the appropriate therapy these patients need upon
diagnosis and admission to the hospital.
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