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etter to the editor

reatment  of patients  with  COVID-19  on  hemodialysis:
fficacy of  remdesivir
ratamiento  de  pacientes  con  COVID-19  en  hemodiálisis:

ficacia  de  remdesivir

ear Editor,

atients on hemodialysis (HD) are at risk of COVID-19 for sev-
ral reasons. In previous studies, the mortality rate of HD
atients with COVID-19 was higher (16.3%) than that of the
eneral population (2–3%).1 Most prospective therapeutic tri-
ls have excluded patients on HD for safety reasons. There
s no adequate infection control of COVID-19 for HD patients,
lthough these patients are one of the most vulnerable groups
o contract SARS-CoV-2 infection.

Remdesivir was approved as the first antiviral agent by
he FDA in 2020. However, at first, remdesivir was not sug-
ested for patients with a low estimated glomerular filtration
ate (eGFR) because its adverse event was renal impairment.
iswarya et al. reported the efficacy and safety of remdesivir

n HD patients.2 Since August 2021, the Japanese guidelines
ave described the possibility of remdesivir for HD patients.3

We  present our clinical experience with remdesivir in 25
atients with COVID-19 on HD and support its efficacy and
afety. According to a previous report,2 remdesivir was admin-
stered at a dose of 100 mg/day on day 1, 4 h before HD.
ubsequent doses of up to a maximum of six doses were
dministered 4 h before each HD. Neutralizing antibody (Sotro-
imab) was administered intravenously to all patients 48 h
fter admission.

The median age of the patients was 78 years (range, 45–92
ears) and was predominantly male (84%). The median dura-
ion of hospitalization was 11 days (range: 7–26 days). A total
f 44% of the patients had mild disease, 36% had moderate-1

pneumonia without oxygen), and 20% had moderate-2 (pneu-
onia with oxygen). Among them, 88% of the patients were

accinated and 60% of the patients developed COVID-19 due
o a cluster of facilities.
Please cite this article in press as: Nakaya A, et al. Treatment of patients
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The most common symptoms were fever (76%), cough
44%), anorexia (16%), flushing (8%), and diarrhea (4%) (Table 1).

The most common comorbidities were renal failure (100%),
ypertension (60%), cardiac disease (44%), diabetes mellitus
(40%), cerebrovascular disease (36%), hyperlipidemia (24%),
malignancy (16%), and chronic obstructive pulmonary disease
(COPD) (16%).

The most frequent biomarkers were elevated creatinine
(100%), followed by C-reactive protein (80%), lymphopenia
(76%), D-dimer (68%), ferritin (16%), lactate dehydrogenase
(16%), creatinine kinase (16%), KL-6 (12%), and thrombocytope-
nia (8%).

Two patients experienced deterioration. One patient with
pneumonia at admission developed respiratory distress on
day 8 and was started on oxygen therapy. The patient was
started on dexamethasone; however, the patient did not
respond to the treatment. He was then switched to steroid plus
(methylprednisolone 1000 mg/day on days 1–3, 125 mg/day on
days 4–5). The patient recovered from respiratory distress and
was discharged on day 22. The remaining patient did not have
pneumonia upon admission. He developed pneumonia on day
8 and was started on oxygen therapy. He was treated with dex-
amethasone and recovered from respiratory distress on day
20. None of the patients developed severe disease. All patients
recovered from COVID-19 and were discharged.

A total of 20% of the patients showed persistent low-grade
fever for 14 days, and 24% of the patients developed aspiration
pneumonia. Various persistent symptoms have been reported.
Swallowing function is damaged due to severe COVID-19 has
been reported.4 In elderly patients, there is a possibility of
decreased activity of daily living due to long-term hospital-
ization and decreased swallowing function due to COVID-19.

In our cohort, all patients recovered from the disease;
therefore, there were no factors to evaluate the efficacy of
remdesivir. Upon admission, some biomarkers showed an
abnormal range above the standard value. We used these
biomarkers and compared the data obtained before and
 with COVID-19 on hemodialysis: Efficacy of remdesivir. Nefrologia.

after remdesivir treatment. The most frequent biomarker
was creatinine level. However, we  could not use it since
all patients had renal failure; therefore, C-reactive protein
and lymphocyte counts were used. C-reactive protein levels
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Table 1 – Patients’ characteristics.

Number of patients (n) 25
Median age (range) (y/o) 78 (45–92)
Male (%) 84
Median days of hospitalization (range) (days) 11 (7–26)

Severity (%)
Mild 44
Moderate-1 36
Moderate-2 20
Severe 0

Symptoms (%)
Fever 76
Cough 44
Anorexia 16
Flushing 8
Diarrhea 4

Comorbidity (%)
Renal failure 100
Hypertension 60
Diabetes mellitus 40
Cardiac disease 44
Cerebrovascular disease 36
Hyperlipidemia 24
Malignancy 16
COPD 16

Biomarkers (%)
High creatinine 100
High C-reactive protein 80
Lymphopenia 76
High d-dimer 68
High ferritin 16
High lactate dehydrogenase 16
High CK 16
High KL-6 12
Thrombocytopenia 8

Vaccine (%) 88

Treatment (%)
Neutralizing antibody 100
Remdesivir 100

Outcome
Mortality rate (%) 0
Deterioration rate (%) 8

COPD: chronic obstructive pulmonary disease; CK: creatine kinase.

Table 2 – Bioparameters.

Before
remdesivir

After
remdesivir

p-Value

r

1

2

3

4

5

patients with COVID-19 in Japan: a nationwide cohort study.
C-reactive protein (mg/dl) 3.30 1.04 <0.001
Lymphocyte count (/�l) 700 722 0.925

were significantly decreased (p < 0.001), whereas lymphocyte
counts did not show differences before and after remdesivir
treatment (p = 0.925) (Table 2). This is consistent with a
previous study.2 C-reactive protein may be an independent
parameter that reflects the efficacy of remdesivir.

Recently, Kikuchi et al. reported data on patients with
COVID-19 on HD in the Japanese population. Among the
Please cite this article in press as: Nakaya A, et al. Treatment of patients
2022. https://doi.org/10.1016/j.nefro.2022.07.004

1010 patients, 98 received remdesivir. Patients treated with
remdesivir had shortened hospitalization (16.2 ± 8.1 days vs.
20.9 ± 13.2 days) and better prognosis (Hazard ratio, 0.45; 95%
 x x(x x):xxx–xxx

CI, 0.26–0.80, p = 0.004) compared to those who  did not receive
remdesivir.5

Our study had some limitations. First, this study included
a small sample of patients from a single center. We only
included patients with mild to moderate, without severe dis-
ease. Second, most of our patients were elderly, as a regional
characteristic of the large elderly population. Data on patients
undergoing HD are required; therefore, regardless of limita-
tions, we  believe that it is worth reporting on our practical
experience.

We hope that our study helps frontline healthcare workers
in the treatment of COVID-19.
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