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Article Info ABSTRACT

Keywords: COVID-19 patients are very vulnerable to complications of Acute
Risk Factors, Kidney Injury (AKI), there are many factors causing complications one
COVID-19, of which is kidney toxic therapy, antiviral therapy is considered
Acute Kidney Injury, potentially toxic to the kidneys because most of it is excreted through
Hospital the kidneys. This study was conducted to examine the risk factor profile

of AKI in COVID-19 patients taking antivirals Remdesivir and
Favipiravir. This study is an observational study with a cross-sectional
design at Fatmawati Hospital. The sampling method uses total
sampling during the period August 2020-July 2021. The data used is
medical record. Bivariate analysis uses Chi-square, and multivariate
analysis uses logistic regression. a sample of 208 patients who met the
inclusion criteria in the period August 2020-July 2021 in the COVID-19
isolation room of Fatmawati Hospital. 135 patients using Favipiravir, 37
identified as having an AKI event and 73 patients using Remdesivir, 19
were identified as having an AKI event. Multivariate analysis with
logistic regression showed that male sex and severity of severe to
critical severity significantly influenced the incidence of AKI. The use of
Favipiravir and Remdesivir in COVID-19 patients is not a risk factor for

AKI.
This is an open access article Corresponding Author:
under theCC BY-NClicense Nurlela Nurlela
@ () & Program Studi Magister lImu Kefarmasian, Universitas Pancasila
EY MO

nurlelabustam@gmail.com

INTRODUCTION
Coronavirus Disease 2019 (COVID-19) is an infectious disease caused by a new type of
Coronavirus which causes respiratory infections. This virus is transmitted through droplets
that come out when someone who is infected coughs, sneezes or talks (Aditia, 2021).
Common symptoms of COVID-19 include fever, fatigue, dry cough, muscle aches, and in
critical patients it can progress to Acute Respiratory Distress Syndrome (ARDS), sepsis,
coagulation dysfunction, acute kidney injury (AKI), and death ( Zhou et al., 2020). AKl is a
sudden decrease in kidney function, complications of AKI in COVID-19 patients can occur
due to cytopathic effects and from the use of toxic kidney therapy, hypoxia, or multiple
organ dysfunction. The reported incidence of AKI in COVID-19 patients is 0.5% to 46%.
(Wang et al., 2020) (Guan et al., 2020). Antivirals have been proven to reduce the length of
stay in hospital and reduce mortality rates, however, some antiviral regimens are secreted
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through the kidneys so they have the potential to increase the incidence or incidence of AKI.
The incidence of AKI in COVID-19 patients has been reported as a high-risk complication
(Zheng et al., 2020).

The antivirals most commonly used in hospitalized patients are Remdesivir and
Favipiravir. Pharmacokinetic data for the use of Remdesivir in patients with normal renal
function shows that most of Remdesivir and its active metabolites (74%) are eliminated via
the kidneys. Because Remdesivir is secreted through the kidneys and is a DNA and RNA-
Polymerase inhibitor, this drug is considered to have potential kidney toxicity (Pettit et al.,
2021). Pharmacovigilance studies show a significant relationship between Remdesivir and
AKI, the average time to onset of AKl is more than four days with a mortality rate of 36% in
elderly male patients (Wu et al., 2022). Favipiravir is also one of the recommended
antivirals, Favipiravir is a nucleotide analogue that inhibits RNA-Polymerase, this drug is
used orally with 100% bioavailability, the elimination pathway for Favipiravir is the kidneys
and the non-active metabolites it secretes in the urine making it possible to have an effect
on functional decline kidney (Nguyen et al, 2017). Research regarding the effects of
Favipiravir on the kidneys is still very minimal, in India there were two reports of AKI (men
aged 38 and 51 years) when using Favipiravir in COVID-19 patients, who recovered when
Favipiravir was stopped (Aldebary et al., 2021). Apart from antiviral regimens, risk factors
for AKl in COVID-19 are age, hypertension, cardiovascular disease, diabetes, and the
severity of COVID-19 (Hirsch et al., 2021). Hemodynamic changes, the effects of intensive
therapy such as ventilators, and nephrotoxic drugs are also factors in the occurrence of AKI
(Hirsch et al., 2020). The high number of COVID-19 cases causes high mortality rates and
complications, especially kidney function disorders that can lead to kidney failure. Research
on antivirals as a risk factor for AKl in the world, especially in Indonesia, including at
Fatmawati General Hospital, South Jakarta, is still very limited. including research on
predictors of AKl in COVID-19 patients is also still very limited.

METHOD

Description of materials and sample collection techniques
This research was conducted observationally with a cross-sectional design at Fatmawati
General Hospital. The population of this study was all COVID-19 inpatients who used
Favipravir and Remdesivir at Fatmawati General Hospital in August 2020-July 2021. Data
was searched retrospectively using total sampling. The inclusion criteria for this study were
adult COVID-19 patients (>18 years) who were taking Favipiravir or Remdesivir and had
keratinin checked initially and 72 hours after antiviral administration. The exclusion criteria
for this study were incomplete medical record data, patients diagnosed with impaired
kidney function, using more than one antiviral, and patients who died.
Explanation regarding the description of the course of the research

The independent variables in this research are age, gender, education, employment,
history of chronic drug use, type of comorbidity, number of comorbidities, degree of severity,
and type of antiviral. The dependent variable is the presence or absence of AKI events. Data
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will be analyzed using statistical analysis. Univariate analysis is presented descriptively.
Next, bivariate analysis using the Chi-Square test. Independent variables that have p<0.25
will be analyzed using the logistic regression method. For all statistical tests used, a p value
<0.05 was considered to have a significant effect. Data were collected and processed using
SPSS version 25.

RESULTS
During the period August 2020-July 2021, as many as 623 COVID-19 patients used
Favipiravir and Remdesivir at Fatmawati Hospital, consisting of 415 patients excluded,
namely 47 patients with impaired kidney function, 272 medical record data were
incomplete, and 96 patients used more than one antiviral. . Meanwhile, there were 208
patients who met the sample selection criteria and could carry out statistical analysis, of
which 135 patients were using Favipiravir and 73 patients were using Remdesivir. For
sociodemographic and clinical characteristics (table 1), the majority are aged 50 years and
over, female (52%), highly educated (85%) and have a job (54%), with severe severity
(62%), have one comorbid ( 21%) with comorbid types supporting AKI (58%), history of
chronic drug use (5%), using the antiviral Favipiravir (65%), Remdesivir (35%).
Table 1. Sociodemographic and clinical characteristics

No Favipiravir Group Total p.
Variable group Remdesivir (n=208, Value
(n=135, %) (n=73, %) %)
1 Average age 50 54
2 Gender
Male 62 (46%) 38 (53%) 100
(48%) 0.375
Female 73 (54%) 35 (47%) 108
(52%)
3 Education
lowly 19 (14%) 11 (15%) 30
(15%) 0.776
High 116 (86%) 62 (85%) 178
(85%)
4  Work
Work 71 (53%) 41 (56%) 41
(56%) 0.795
Doesn't work 64 (47%) 32 (44%) 32
(44%)
5 Degree of Severity
Currently 55 (41%) 17 (23%) 72
(35%) 0.002
Heavy 79 (59%) 50 (68%) 96
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No Favipiravir Group Total p.
Variable group Remdesivir (n=208, Value
(n=135, %) (n=73, %) %)
(46%)
Critical 1 (1%) 6 (8%) 7 (3%)
6 Type of comorbidity
AKI support 31 (23%) 27 (37%) 58
(28%) 0.094
Non-support for AKI 3 (2%) 2 (3%) 5 (2%)
7 Number of comorbidities
1 comorbid 24 (18%) 20 (27%) 44
(21%)
>1 comorbid 10 (7%) 9 (13%) 19 (9%) 0.075
There are no 101 (75%) 145
comorbidities 44 (60%) (70%)
3 History of Drug Use
(RPO)
There are RPOs 4 (3%) 7 (10%) 11 (5%) 0.078
There are no RPOs 131 (97%) 66 (90%) 197
(95%)
Clinical outcome of 208
9 COVID-19 is recovery 135 73 (100%)

Based on the results of the bivariate analysis in table 2, it shows that age, gender,
type of comorbidity, number of comorbidities, and degree of severity are significant risk
factors for the incidence of AKI. Next, a multivariate analysis was carried out using multiple
logistic regression analysis on these variables. The results of the multivariate analysis in
Table 3 show that male gender (p= 0.004 and OR= 3.506) and severity of COVID-19 (p=
0.003 and OR= 3.135) are risk factors for AKl in COVID-19 patients.

Table 2. Bivariate analysis test results

Akl incidence Total Pearson Chi-

No. Variable AKIl occurs AKI does not .
(n=56, %)  occur (=152, %) (n=208)  Square (Sig.
1 Average Age 55 50 0.014
2 Gender

Male 38 (38%) 63 (62%) 101 0.002

Female 19 (18%) 88 (82%) 107

3 Education

Low 11 (38%) 18 (62%) 29 0.252

High 46 (26%) 133 (74%) 179

4  Work
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AKlincidence Total Pearson Chi-

No. Variable AKl occurs AKI| does not .
(n=56,%)  occur (n=152, %) =208 Square (Sig)
Working 34 (31%) 77 (69%) 111 0.296
Doesn't work 23 (24%) 74 (76%) 97
5 Comorbid Type
AKI support 29 (50%) 29 (50%) 58 0.001
Non-support for AKI 1 (20%) 4 (80%) 5
6  Number of
comorbidities
1 comorbid 19 (42%) 26 (58%) 45 0.001
>1 comorbid 10 (59%) 7 (41%) 17
There are no 28 (20%) 118 (80%) 146
comorbidities
7  History of Drug Use
(RPO) chronic
There are RPOs 8 (62%) 5 (38%) 13 0.011
There are no RPOs 49 (25%) 146 (75%) 195
8 Degree of severity
Currently 13 (18%) 59 (82%) 72 0.001
Heavy 38 (29%) 91 (71%) 129
Critical 6 (85%) 1 (15%) 7
9 Type of antiviral
Favipiravir 37 (27%) 98 (73%) 135 1.000
Remdesivir 20 (27%) 53 (73%) 73
10 Clinical outcome 56 152 208
improved

Sig.= significant value; n= number of samples

Table 3. Multivariate analysis test results
No. Variable Sig. OR R Nagelkerke
1 Gender 0,004 3,506
2 Degree of severity 0,003 3,135
OR= odd ratio; Sig.= significance value

Discussion

From the research results (table 2), it was found that 56 patients experienced AKI and
152 did not experience AKI. The results of the research after carrying out the Chi-Square
test showed that age had a p value of 0.014 where the p value was <0.05 so that the age
variable was significant in the incidence of AKI. These results are in line with research by
Xiao et al. which stated that as many as 287 patients, 55 with AKI and 232 without AKI,
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older patients had a significant impact on the incidence of AKI, namely p = 0.001 (42).
Similar results also showed that 27.06% (23/85) of patients experienced AKI, and patients
aged >60 years experienced a higher incidence of AKI development (69.57%) (46). The
results are the same for the gender variable, namely it has a significant value of 0.002
where the p value <0.05 which means that gender has a significant result on the incidence
of AKI, this is in line with research by Xiao et al. which states that the incidence of AKI is
more likely to be male with p = 0.03 (42.47).

The results of the bivariate analysis for the type of comorbidity show that the variable
of the type of comorbidity supporting AKI has a significant value of 0.001 where the p value
<0.05 which means that the presence of comorbidities supporting AKI has a significant
result on the incidence of AKI, where the comorbidities supporting AKI are Diabetes
Mellitus, Hypertension , and Cardiovascular. This is in line with previous research which
states that one of the risk factors for AKI in COVID-19 patients is patients with
comorbidities (41). And according to the research results of Xiao et al. COVID-19 patients
confirmed to have AKI are generally patients who have comorbidities such as hypertension
with a p value = 0.04 and cerebrovascular disease with a p value = 0.02 (42).

It can be seen (table 2) that the severity variable for the incidence of AKI shows a
significant value of 0.001, where the p value is <0.05, which means there is a relationship
between the incidence of AKI| and the degree of severity. This is in line with previous
research which states that AKI is reported in hospitalized patients on average 11% in
severe to critical patients, patients who use ventilators also have a large potential for AKI
(48,49). And based on research by Cui et al. Of the 116 patients, AKI developed in 21
patients with more severe or critical organ dysfunction, where the SOFA (Sequential Organ
Failure Assessment) score was obtained (4.5 + 2.1 vs 2.8 + 1.4, OR 1.498, 95 % CI (1.047-
2.143) (50).

The final bivariate analysis on the antiviral variables Favipiravir and Remdesivir
showed insignificant results on the incidence of AKI with a significance value of 1,000.
These results are not in line with research by Qian et al. which states that Remdesivir has
the potential to cause AK| when used in COVID-19 patients with a mitochondrial toxicity
mechanism (51). Meanwhile, the results of Favipiravir are also not in line with research by
Yildirim et al. which stated that there was a significant relationship between the use of
Favipiravir and the incidence of AKI with a value of p = 0.001 (52).

After obtaining the results of the bivariate analysis, a multivariate analysis was then
carried out to determine the independent variables that were predictors of AKIl. From the
results of the multivariate test, it was found that men have the potential to experience AKI
3,617 times, this is in line with research on COVID-19 by Wu et al. at the West China
Hospital of Sichuan University stated that there was a significant relationship between the
incidence of AKl in COVID-19 patients and elderly men (9). The results of this research are
also supported by Non-COVID-19 research by Schiffl. at the University Hospital LMU
Munich Germany which stated that the presence of the hormone testosterone is a risk factor
for Hospital-Acquired Acute Kidney Injury (HA-AKI) compared to the hormone estrogen
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(53). Another non-COVID-19 study was also conducted by Hecking et al. at the Department
of Internal Medicine, Medical University of Vienna Austria where it was found that the risk of
kidney damage in women was 23% lower (95% Cl, 0.63-0.95) compared to men (95% ClI,
1.64-2.60) (54). These results are also supported by Non-COVID-19 research by Beckwith
et al. at the Department of Renal Medicine, Imperial College London UK who stated that
most glomerular problems occur in men compared to women (55).

In the results (table 3) the degree of severity is also a significant risk factor for the
incidence of AKI| with a Sig value. 0.002 and OR = 3.173 indicate that patients with a critical
degree of disease severity have a 3.173 times greater chance of experiencing AKI compared
to patients who have a mild degree of severity. This is in accordance with research by
Jonathan et al. at UKRIDA Hospital Jakarta which stated that COVID-19 patients
undergoing intensive care had a greater potential for experiencing kidney problems, where
33% of ICU patients experienced AKI (56). This is also in line with other COVID-19 research
at the Medical Intensive Care Unit, Hospital Saint-Louis Paris which states that AKI in
COVID-19 patients is reported to be an average of 11% in severe to critical patients,
patients who use ventilators also have great potential on the incidence of AKI (48,49). And
based on COID-19 research by Cui et al. at the Department of Pulmonary and Critical Care
Medicine, Beijing, China, which stated that out of 116 COVID-19 patients with AKI, 21
patients developed more severe or critical organ dysfunction, where the SOFA (Sequential
Organ Failure Assessment) score was obtained (4,5 + 2.1 vs 2.8 + 1.4, OR 1.498, 95% ClI
(1.047-2.143) (50). From the results of this study, it was not found that this type of antiviral
was a predictor of AKI, but in COVID-19 patients with male gender and severe to critical
severity has a large potential for increasing risk factors for AKI. Different results were found
in research by Wahab et al in the Department of Internal Medicine, Faculty of Medicine, Sam
Ratulangi University, North Sulawesi, which stated that the risk factors for AKI in patients
COVID-19 is a dominant comorbid disease, namely hypertension, diabetes mellitus, COPD,
cardiovascular disease, respiratory diseases and nephrotoxic drugs (41).

There are several limitations to this research. First, this study used a retrospective
design taken from patient medical record data so it was unable to describe the causal
relationship of the variables used. Second, the research sample used only came from one
research location. Third, there are many other factors that cannot be analyzed in this study
due to limited data in the patient's medical records. Fourth, deceased patients were not
included in the research sample.

CONCLUSION
In this study it can be concluded that the use of the antivirals Favipiravir and Remdisivir is
not a risk factor for AKI, but male gender and severe to critical severity are risk factors for
AKI.

REFERENCES

Analysis Of Risk Factors For Acute Kidney Injury (AKI) With The Use Of Favipiravir And

Remdesivir In Covid-19 Patients At Fatmawati Central General Hospital—

Nurlela Nurlela et.al
891|Page


https://ejournal.seaninstitute.or.id/index.php/Ekonomi

: Jurnal Ekonomi
C" Volume 13, Number 02, 2024, DOI 10.54209/ekonomi.v13i02

ESSN 2721-9879 (Online)

\-1-\ - ~ m s Bl ~
_L)I"N/\NAN INb 'ITUTE https://ejournal.seaninstitute.or.id/index.php/Ekonomi

10.

12.

13.

14.
15.

Covid-19: Epidemiologi, Virologi, Penularan, Gejala Klinis, Diagnosa, Tatalaksana,
Faktor Risiko Dan Pencegahan.

Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Et Al. Clinical Course And Risk Factors For
Mortality Of Adult Inpatients With Covid-19 In Wuhan, China: A Retrospective Cohort
Study. The Lancet. 2020 Mar 28;395(10229):1054-62.

Wang Y, Lu X, Li Y, Chen H, Chen T, Su N, Et Al. Clinical Course And Outcomes Of
344 Intensive Care Patients With Covid-19. Am J Respir Crit Care Med [Internet].
2020 Jun 1;201(11):1430-4. Available From:
Https://Www.Atsjournals.Org/Doi/10.1164/Rccm.202003-0736le

Guan W lie, Ni Z Yi, Hu Y, Liang W Hua, Ou C Quan, He J Xing, Et Al. Clinical
Characteristics Of Coronavirus Disease 2019 In China. New England Journal Of
Medicine. 2020 Apr 30;382(18):1708-20.

Zheng X, Zhao Y, Yang L. Acute Kidney Injury In Covid-19: The Chinese Experience.
Vol. 40, Seminars In Nephrology. W.B. Saunders; 2020. P. 430-42.

Singh Tu, Parida S, Lingaraju Mc, Kesavan M, Kumar D, Singh Rk. Drug Repurposing
Approach To Fight Covid-19. Vol. 72, Pharmacological Reports. Springer Science And
Business Media Deutschland Gmbh; 2020. P. 1479-508.

Beigel Jh, Tomashek Km, Dodd Le, Mehta Ak, Zingman Bs, Kalil Ac, Et Al. Remdesivir
For The Treatment Of Covid-19 — Final Report. New England Journal Of Medicine.
2020 Nov 5;383(19):1813-26.

Pettit Nn, Pisano J, Nguyen Ct, Lew Ak, Hazra A, Sherer R, Et Al. Remdesivir Use In
The Setting Of Severe Renal Impairment: A Theoretical Concern Or Real Risk? Clinical
Infectious Diseases. 2021 Dec 1;73(11):E3990-5.

Wu B, Luo M, Wu F,He Z, Li Y, Xu T. Acute Kidney Injury Associated With Remdesivir:
A Comprehensive Pharmacovigilance Analysis Of Covid-19 Reports In Faers. Front
Pharmacol. 2022 Mar 25;13.

Nguyen Tht, Guedj J, Anglaret X, Laouénan C, Madelain V, Taburet Am, Et Al
Favipiravir Pharmacokinetics In Ebola-Infected Patients Of The Jiki Trial Reveals
Concentrations Lower Than Targeted. Plos Negl Trop Dis. 2017 Feb 23;11(2).

Otoshi R, Hagiwara E, Kitayama T, Yamaya T, Higa K, Murohashi K, Et Al. Clinical
Characteristics Of Japanese Patients With Moderate To Severe Covid-19. Journal Of
Infection And Chemotherapy. 2021 Jun 1;27(6):895-901.

Marra F, Smolders Ej, El-Sherif O, Boyle A, Davidson K, Sommerville Aj, Et Al.
Recommendations For Dosing Of Repurposed Covid-19 Medications In Patients With
Renal And Hepatic Impairment. Vol. 21, Drugs In R And D. Adis; 2021. P. 9-27.
Favipiravir-Induced-Nephrotoxicity-In-Two-Patients-Of-Covid-19.

Abdelbary Aa, Alharafsheh Ae, Ahmed A, Nashwan Aj. Favipiravir-Induced
Nephrotoxicity In A Patient With Covid-19: A Case Report. Clin Case Rep. 2021
Aug;9(8).

Analysis Of Risk Factors For Acute Kidney Injury (AKI) With The Use Of Favipiravir And

Remdesivir In Covid-19 Patients At Fatmawati Central General Hospital—

Nurlela Nurlela et.al
892 |Page


https://ejournal.seaninstitute.or.id/index.php/Ekonomi

: Jurnal Ekonomi
C" Volume 13, Number 02, 2024, DOI 10.54209/ekonomi.v13i02

ESSN 2721-9879 (Online)

\-1-\ - ~ m s Bl ~
_L)I"N/\NAN INb 'ITUTE https://ejournal.seaninstitute.or.id/index.php/Ekonomi

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Hirsch Js, Ikizler Ta, Sharma S, Mohammed A. Acute Kidney Injury And Advanced
Kidney Disease In The Covid-19 Pandemic: Proceedings From A National Kidney
Foundation Symposium. In: Kidney Medicine. Elsevier Inc.; 2021. P. 426-32.

Hirsch Js, Ng Jh, Ross Dw, Sharma P, Shah Hh, Barnett RI, Et Al. Acute Kidney Injury
In Patients Hospitalized With Covid-19. Kidney Int. 2020 Jul 1;98(1):209-18.
Preventing And Mitigating Covid-19 At Work. 2021.

Burhan E, Dwi Susanto A, Isbaniah F, Aman Nasution S, Ginanjar E, Wicaksono Pitoyo
C, Et Al. Pedoman Tatalaksana Covid-19 Edisi 3 Tim Editor Perhimpunan Dokter Paru
Indonesia (Pdpi) Perhimpunan Dokter Spesialis Kardiovaskular Indonesia (Perki)
Perhimpunan Dokter Spesialis Penyakit Dalam Indonesia (Papdi) Perhimpunan Dokter
Anestesiologi Dan Terapi Intensif Indonesia (Perdatin) Ikatan Dokter Anak Indonesia
(Idai). 2020.

Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, Et Al. Genomic Characterisation And
Epidemiology Of 2019 Novel Coronavirus: Implications For Virus Origins And
Receptor Binding. The Lancet. 2020 Feb 22;395(10224):565-74.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Et Al. Clinical Features Of Patients
Infected With 2019 Novel Coronavirus In Wuhan, China. The Lancet. 2020 Feb
15;395(10223):497-506.

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Et Al. Epidemiological And Clinical
Characteristics Of 99 Cases Of 2019 Novel Coronavirus Pneumonia In Wuhan, China:
A Descriptive Study. The Lancet. 2020 Feb 15;395(10223):507-13.

Wu F, Zhao S, Yu B, Chen Ym, Wang W, Song Zg, Et Al. A New Coronavirus
Associated With Human Respiratory Disease In China. Nature. 2020 Mar
12;579(7798):265-9.

Raj R. Analysis Of Non-Structural Proteins, Nsps Of Sars-Cov-2 As Targets For
Computational Drug Designing. Biochem Biophys Rep. 2021 Mar;25:100847.

Marco Cascella A, Rajnik M, Cuomo A, Dulebohn Sc, Di Napoli R. Italy Uniformed
Services Un Of The Health Sc Istituto Nazionale Tumori-Irccs-Fondazione Pascale
[Internet]. Available From:
Https://Www.Ncbi.NIm.Nih.Gov/Books/Nbk554776/?Report=Printable

Rothan Ha, Byrareddy Sn. The Epidemiology And Pathogenesis Of Coronavirus
Disease (Covid-19) Outbreak. Vol. 109, Journal Of Autoimmunity. Academic Press;
2020.

Epidemiologi B, Biostatistika D, Fakultas K, Masyarakat K, Jember U. Kualitas Hidup
Pasien Gagal Ginjal Kronis Yang Menjalani Hemodialisis Di Rsud Blambangan
Banyuwangi Skripsi Oleh Yunita Dwi Anggraini Nim 112110101135.

Kellum Ja, Lameire N, Aspelin P, Barsoum Rs, Burdmann Ea, Goldstein Sl, Et Al. Kidney
Disease: Improving Global Outcomes (Kdigo) Acute Kidney Injury Work Group. Kdigo
Clinical Practice Guideline For Acute Kidney Injury. Vol. 2, Kidney International
Supplements. Nature Publishing Group; 2012. P. 1-138.

Analysis Of Risk Factors For Acute Kidney Injury (AKI) With The Use Of Favipiravir And

Remdesivir In Covid-19 Patients At Fatmawati Central General Hospital—

Nurlela Nurlela et.al
893 |Page


https://ejournal.seaninstitute.or.id/index.php/Ekonomi

: Jurnal Ekonomi
C" Volume 13, Number 02, 2024, DOI 10.54209/ekonomi.v13i02

ESSN 2721-9879 (Online)

\-1-\ - ~ m s Bl ~
_L)I"N/\NAN INb 'ITUTE https://ejournal.seaninstitute.or.id/index.php/Ekonomi

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Makris K, Spanou L. Acute Kidney Injury: Definition, Pathophysiology And Clinical
Phenotypes. Vol. 37, Acute Kidney Injury Clin Biochem Rev. 2016.

Basile Dp, Anderson Md, Sutton Ta. Pathophysiology Of Acute Kidney Injury. Compr
Physiol. 2012 Apr;2(2):1303-53.

Mehta RI, Chertow Gm. Acute Renal Failure Definitions And Classification: Time For
Change? Vol. 14, Journal Of The American Society Of Nephrology. 2003. P. 2178-87.
Diagnosis Dan Tatalaksana Acute Kidney Injury (Aki) Pada Syok Septik.

De Oliveira Silva Na, De Sene Amancio Zara Al, Figueras A, De Melo Do. Potential
Kidney Damage Associated With The Use Of Remdesivir For Covid-19: Analysis Of A
Pharmacovigilance Database. Cad Saude Publica. 2021;37(10).

Health Organization W. Guideline Therapeutics And Covid-19: Living Guideline. 2021.
Van Laar Sa, De Boer Mgj, Gombert-Handoko Kb, Guchelaar Hj, Zwaveling J. Liver
And Kidney Function In Patients With Covid-19 Treated With Remdesivir. Br J Clin
Pharmacol. 2021 Nov 1;87(11):4450-4.

Nia Ayuni Putri Epamr, Usia H, Kelamin Dan Gejala Dengan Kejadian Covid- J, Di
Sumatera Barat. Artikel Penelitian. 2021;44(2):104-11. Available From:
Http://Jurnalmka.Fk.Unand.Ac.Id

Damayanti M, Sofyan O. Hubungan Tingkat Pendidikan Terhadap Tingkat
Pengetahuan Masyarakat Di Dusun Sumberan Sedayu Bantul Tentang Pencegahan
Covid-19 Bulan Januari 2021. Majalah Farmaseutik. 2022 Apr 30;18(2).

Maziyya Aa, Islam Nrqg, Nisa H. Hubungan Beban Kerja, Work-Family Conflict, Dan
Stres Kerja Pada Pekerja Di Wilayah Pulau Jawa Saat Pandemi Covid-19 Di Tahun
2020. Media Penelitian Dan Pengembangan Kesehatan. 2021 Dec 31;31(4):337-46.
Hamdi M.Nur A, Muflihah H, Ary Lantika U. Hubungan Antara Pemberian Remdesivir
Dan Durasi Rawat Inap Dibandingkan Favipiravir Pada Pasien Covid-19. Bandung
Conference Series: Medical Science. 2022 Jan 28;2(1).

Shiddig Af Kurniati, Rka. Hubungan Lama Rawat Inap Dengan Usia Dan Komorbiditas
Pasien Covid-19 Di Semen Padang Hospital Dari Maret Hingga Juli 2020.

Wahab R, Polii E, Sugeng C. Pneumonia Covid-19 Dengan Gangguan Ginjal Akut.
Available From: Https://Ejournal.Unsrat.Ac.Id/Index.Php/Eclinic

Xiao G, Hu H, Wu F, Sha T, Zeng Z, Huang Q, Et Al. Acute Kidney Injury In Patients
Hospitalized With Covid-19 In Wuhan, China: A Single-Center Retrospective
Observational Study. Nan Fang Yi Ke Da Xue Xue Bao. 2021 Feb 25;41(2):157-63.
Muhammad Fakhry Ramadhan, Fetri Lestari, Suwendar. Profil Peresepan Terapi Obat
Covid-19 Pada Pasien Rawat Inap Di Rumah Sakit Santosa Hospital Bandung Kopo
Periode Juni-Juli 2021. Bandung Conference Series: Pharmacy. 2022 Aug 10;2(2).

Ara Perveen R, Nasir M, Murshed M M, Naznin R, Ahmed Sn. Remdesivir And
Favipiravir Changes Hepato-Renal Profile In Covid-19 Patients: A Cross Sectional
Observation In Bangladesh. Int J Med Sci Clin Invent. 2021 Jan 18;8(01):5196-201.

Analysis Of Risk Factors For Acute Kidney Injury (AKI) With The Use Of Favipiravir And

Remdesivir In Covid-19 Patients At Fatmawati Central General Hospital—

Nurlela Nurlela et.al
894 |Page


https://ejournal.seaninstitute.or.id/index.php/Ekonomi

: Jurnal Ekonomi
C" Volume 13, Number 02, 2024, DOI 10.54209/ekonomi.v13i02

ESSN 2721-9879 (Online)

\-1-\ - ~ m s Bl ~
_L)I"N/\NAN INb 'ITUTE https://ejournal.seaninstitute.or.id/index.php/Ekonomi

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Shi H, Han X, Jiang N, Cao Y, Alwalid O, Gu J, Et Al. Radiological Findings From 81
Patients With Covid-19 Pneumonia In Wuhan, China: A Descriptive Study. Lancet
Infect Dis. 2020 Apr 1;20(4):425-34.

Diao B, Wang C, Wang R, Feng Z, Tan Y, Wang H, Et Al. Human Kidney Is A Target
For Novel Severe Acute Respiratory Syndrome Coronavirus 2 (Sars-Cov-2) Infection
Running Title:  Sars-Cov-2 Infects Human Kidney. Available From:
Https://Doi.0Org/10.1101/2020.03.04.20031120

Hirsch Js, Ng Jh, Ross Dw, Sharma P, Shah Hh, Barnett RI, Et Al. Acute Kidney Injury
In Patients Hospitalized With Covid-19. Kidney Int. 2020 Jul 1;98(1):209-18.

Gabarre P, Dumas G, Dupont T, Darmon M, Azoulay E, Zafrani L. Acute Kidney Injury
In Critically lll Patients With Covid-19. Vol. 46, Intensive Care Medicine. Springer;
2020. P. 1339-48.

Wahab R, Polii E, Sugeng C. Pneumonia Covid-19 Dengan Gangguan Ginjal Akut.
Available From: Https://Ejournal.Unsrat.Ac.Id/Index.Php/Eclinic

Cui X, Yu X, Wu X, Huang L, Tian Y, Huang X, Et Al. Acute Kidney Injury In Patients
With The Coronavirus Disease 2019: A Multicenter Study. Kidney Blood Press Res.
2020 Jul 1;45(4):612-22.

Qian Jy, Wang B, Lv LI, Liu Bc. Pathogenesis Of Acute Kidney Injury In Coronavirus
Disease 2019. Vol. 12, Frontiers In Physiology. Frontiers Media S.A.; 2021.

Yildirim C, Ozger Hs, Yasar E, Tombul N, Gulbahar O, Yildiz M, Et Al. Early Predictors
Of Acute Kidney Injury In Covid-19 Patients. Nephrology. 2021 Jun 1;26(6):513-21.
Schiffl H. Gender Differences In The Susceptibility Of Hospital-Acquired Acute Kidney
Injury: More Questions Than Answers. Vol. 52, International Urology And Nephrology.
Springer Science And Business Media B.V.; 2020. P. 1911-4.

Hecking M, Hodlmoser S, Ahmed Sb, Carrero Jj. The Other Way Around: Living With
Chronic Kidney Disease From The Perspective Of Men. Vol. 42, Seminars In
Nephrology. W.B. Saunders; 2022. P. 122-8.

Beckwith H, Lightstone L, Mcadoo S. Sex And Gender In Glomerular Disease. Vol. 42,
Seminars In Nephrology. W.B. Saunders; 2022. P. 185-96.

Jonathan B, Yong C, Dermawan K. Profil Fungsi Ginjal Pasien Covid-19 Derajat Berat
Dengan Acute Kidney Injury Terhadap Mortalitas Di Unit Perawatan Intensif.

Analysis Of Risk Factors For Acute Kidney Injury (AKI) With The Use Of Favipiravir And

Remdesivir In Covid-19 Patients At Fatmawati Central General Hospital—

Nurlela Nurlela et.al
895|Page


https://ejournal.seaninstitute.or.id/index.php/Ekonomi

