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ABSTRAK

PERBEDAAN KADAR GLUTAMATE DEHYDROGENASE (GLDH)
SEBELUM DAN SETELAH TERAPI REMDESIVIR
PADA PENDERITA COVID-19

Latar Belakang: Remdesivir (RDV) merupakan antivirus spektrum luas yang
disetujui oleh Food and Drug Administration (FDA) sebagai tatalaksana pasien
Covid-19, namun diketahui berpotensi menyebabkan efek toksisitas pada organ
hati. Pemantauan parameter biokimia hati rutin seperti AST, ALT, Bilirubin, ALP
dan GGT, dapat membantu mendeteksi adanya cedera hati pada penderita Covid-
19. Adanya kerusakan hati akibat induksi obat sesuai hukum Hy, dicirikan dengan
adanya peningkatan ALT > 5 kali nilai ambang normal atas, atau peningkatan
ALP > 2 kali nilai ambang normal atas (tanpa adanya patologi tulang), atau
peningkatan ALT > 3 kali dan bilirubin total > 2 kali nilai ambang normal atas
secara simultan. Glutamate dehydrogenase (GLDH) merupakan penanda yang
sensitif, spesifik dan lebih dini mendeteksi adanya cedera hati dan hilangnya
integritas mitokondria disbanding parameter biokimia hati lain. Penelitian ini
bertujuan menganalisis kadar GLDH dan parameter biokimia hati sebelum dan
setelah terapi RDV pada penderita Covid-19.

Metode: Penelitian analitik observasional dengan rancangan kohort prospektif,
pada populasi pasien Covid-19 yang mendapat terapi RDV dan sedang di rawat di
IGDM dan RIK RSUD Dr. Soetomo Surabaya periode September-November
2022. Pengambilan sampel secara comsecutive sampling. Subjek penelitian
diambil darah sebnyak dua kali, yaitu sebelum terapi dan 5 hari setelah pemberian
terapi RDV. Pemeriksaan kadar GLDH menggunakan metode sandwich ELISA,
pemeriksaan kadar ALT, AST, ALP, GGT, Bilirubin direk dan total menggunakan
metode spektrofotometri, menggunakan alat Alinity C Analyzer.

Hasil: Jumlah sampel sebanyak 34 orang dengan rerata usia 52,47+15,21 tahun.
dengan dominasi terapi konkomitan terbanyak n-asetilsistein (94,1%), antioksidan
(91,2%) dan imunomodulator (82,4%). Tidak ada subjek yang mengalami cedera
hati berdasarkan kriteria hukum Hy. Kadar GLDH dan biomarker hati sebelum
dan setelah terapi RDV tidak menunjukkan perbedaan bermakna; GLDH
(p=0,945), AST (p=0,140), ALT (p=0,301), DBI (p=0,090); TBI (p=0,567), ALP
(p=0,313) dan GGT (p=0,871).. Penggunaan terapi konkomitan diduga bersifat
hepatoprotektif.

Simpulan: Tidak ada bukti cedera hati akibat penggunaan terapi RDV selama 5
hari. Kadar GLDH dan parameter biomarker hati tidak mengalami perbedaan yang
bermakna antara sebelum dan setelah pemberian terapi RDV pada pasien Covid-
19.

Kata Kunci: GLDH, Biokimia Hati, Cedera Hati, Covid-19
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ABSTRACT

DIFFERENCES IN GLUTAMATE DEHYDROGENASE (GLDH) LEVELS
BEFORE AND AFTER REMDESIVIR THERAPY IN COVID-19

BACKGROUND: Remdesivir (RDV) is a broad-spectrum antiviral approved by
the Food and Drug Administration (FDA) for the treatment of Covid-19 patients,
known to have the potential to cause toxic effects on the liver. Routine monitoring
of liver biochemical parameters such as AST, ALT, bilirubin, ALP and GGT, can
help detect liver injury. Drug-induced liver injury, according to Hy's law, is
characterized by an increase in ALT > 5x ULN, or ALP > 2x ULN, or an increase
in ALT >3x and total bilirubin >2x ULN, simultaneously. Glutamate
dehydrogenase (GLDH) is a sensitive and specific hepatic marker, which can
detect liver injury and loss of mitochondrial integrity earlier than other liver
biochemical parameters. This study aimed to analyze GLDH levels and liver
biochemical parameters before and after RDV therapy in patients with Covid-19.
We also analyze several factors that affect liver function and suggest renal
function.

METHODS: This study used an observational analytical with a prospective
cohort design, in a population of Covid-19 patients receiving RDV therapy at the
infectious emergency department and isolation ward Dr. Soetomo Surabaya for
September-November. Consecutive sampling was taken. The subject had drawn
blood twice; once before therapy and 5 days after receiving intravenous RDV.
GLDH examination is using sandwich ELISA method, while ALT, AST, ALP,
GGT, direct and total bilirubin were determined spectrophotometrically. Mann-
whitney, the Wilcoxon rank test and Spearman correlation test were used to
analyze the data.

RESULTS: The number of samples was 34 participants with an average age of
52.47+15.21 years. Concomitant medications were dominated by n-acetylcysteine
(94.1%), antioxidants (91.2%) and immunomodulators (82.4%). None of the
subjects suffered liver injury induced by RDV according to Hy’s Law. Median
GLDH serum levels before RDV treatment 1,14 U/L and after 5 days RDV
administration 0,85 U/L (p=0,945), AST (36,4 U/L; 34,00U/L; p=0,140), ALT
(30,43 U/L; 30,20 U/L; p=0,301), DBI (0,15 mg/dL; 0,24 mg/dL; p=0,090), TBI
(0,49 mg/dL; 0,50 mg/dL; p=0,567), ALP (85,0 U/L; 87,5 U/L; p=0,313) dan
GGT (64,5 U/L; 71,0 U/L; p=0,871). The use of concomitant medication was
thought to have protective properties against hepatocytes.

CONCLUSION: After 5 days of RDV treatment, there is no evidence of liver
injury. There are no significant differences in GLDH levels and other liver
biomarker parameters compared to baseline. There is no difference in delta GLDH
levels between groups with and without renal impairment.

KEYWORDS: GLDH, Liver Biochemistry, Remdesivir, Liver Injury, Covid-19
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RINGKASAN

Remdesivir (RDV) merupakan antivirus spektrum luas yang disetujui oleh
Food and Drug Administration (FDA) sebagai tatalaksana pasien Covid-19,
namun diketahui berpotensi menyebabkan efek toksisitas pada organ hati.
Pemantauan parameter biokimia hati rutin seperti AST, ALT, Bilirubin, ALP dan
GGT, dapat membantu mendeteksi adanya cedera hati pada penderita Covid-19.
Adanya kerusakan hati akibat induksi obat sesuai hukum Hy, dicirikan dengan
adanya peningkatan alanine transaminase (ALT) > 5 kali nilai ambang normal
atas, atau peningkatan alkali fosfatase (ALP) > 2 kali nilai ambang normal atas
(tanpa adanya patologi tulang), atau peningkatan ALT > 3 kali dan bilirubin total
> 2 kali nilai ambang normal atas secara simultan.

Glutamate dehydrogenase (GLDH) merupakan penanda yang sensitif,
spesifik dan lebih dini mendeteksi adanya cedera hati dan hilangnya integritas
mitokondria dibanding parameter biokimia hati lain. Sampai saat ini, belum ada
penelitian yang menganalisis GLDH terhadap kerusakan hati yang disebabkan
oleh penggunaan terapi RDV. Penelitian ini bertujuan menganalisis kadar GLDH
dan parameter biokimia hati sebelum dan setelah terapi RDV pada penderita
Covid-19, sehingga diharapkan kadar GLDH pada pasien Covid-19 dapat
digunakan sebagai penanda evaluasi fungsi hati untuk mendeteksi terjadinya
kerusakan hati terinduksi RDV sehingga penggunaan obat yang berpotensi
hepatotoksik dapat dihindari.

Jenis penelitian ini adalah analitik observasional dengan rancangan kohort
prospektif, pada populasi pasien Covid-19 yang mendapat terapi RDV dan sedang
di rawat di IGDM dan RIK RSUD Dr. Soetomo Surabaya periode September-
November 2022. Pasien penelitian diambil dari populasi penelitian yang
memenuhi kriteria inklusi dan eksklusi dengan teknik consecutive sampling.
Subjek penelitian diambil darah sebanyak dua kali, yaitu sebelum terapi dan 5 hari
setelah pemberian terapi RDV. Pemeriksaan kadar GLDH menggunakan metode

sandwich ELISA, pemeriksaan kadar ALT, AST, ALP, GGT, Bilirubin direk dan
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total menggunakan metode spektrofotometri, menggunakan alat Alinity C
Analyzer. Analisis statistik kelompok berpasangan menggunakan uji T
berpasangan dan Wilcoxon rank test, kelompok tidak berpasangan menggunakan
T 2 sampel bebas dan Mann-Whitney .

Jumlah sampel sebanyak 34 orang dengan rerata usia 52,47+15,21 tahun.
dengan dominasi terapi konkomitan terbanyak n-asetilsistein (94,1%), antioksidan
(91,2%) dan imunomodulator (82,4%). Tidak ada subjek yang mengalami cedera
hati berdasarkan kriteria hukum Hy. Kadar GLDH dan biomarker hati sebelum
dan setelah terapi RDV tidak menunjukkan perbedaan bermakna; GLDH
(p=0,945), AST (p=0,140), ALT (p=0,301), DBI (p=0,090); TBI (p=0,567), ALP
(p=0,313) dan GGT (p=0,871). Penggunaan terapi konkomitan tersebut diduga
bersifat hepatoprotektif. Hasil penelitian pada kelompok pasien dengan dan tanpa
gangguan ginjal, juga menunjukkan kadar GLDH dan parameter biokimia hati
tampak tidak berbeda signifikan antara sebelum dan setelah terapi RDV. Analisis
korelasi antara kadar GLDH serum dan parameter biokimia hati pada pasien
Covid-19 yang mendapat terapi RDV menunjukkan tidak ada hubungan yang
bermakna secara statistik pada penelitian ini.

Penelitian ini menunjukkan tidak ada bukti cedera hati akibat penggunaan
terapi RDV selama 5 hari. Kadar GLDH dan parameter biomarker hati tidak
mengalami perbedaan yang bermakna antara sebelum dan setelah pemberian

terapi RDV pada pasien Covid-19.
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SUMMARY

Remdesivir (RDV) is a broad-spectrum antiviral approved by the Food
and Drug Administration (FDA) for the treatment of Covid-19 patients, known to
have the potential to cause toxic effects on the liver. Routine monitoring of liver
biochemical parameters such as AST, ALT, Bilirubin, ALP and GGT, can help
detect liver injury in patients with Covid-19. Drug-induced liver injury, according
to Hy's law, is characterized by an increase in ALT > 5 times the upper normal
limit, or an increase in ALP > 2 times the upper normal limit (without bone
pathology), or an increase in ALT > 3 times and total bilirubin > 2 times the upper
normal limit, simultaneously.

Glutamate dehydrogenase (GLDH) is a sensitive, specific marker that
detects liver injury and loss of mitochondrial integrity earlier than other liver
biochemical parameters. This study aims to analyze GLDH levels and liver
biochemical parameters before and after RDV therapy in Covid-19 patients, so it
is hoped that GLDH levels in Covid-19 patients can be used as a marker for
evaluating liver function to detect RDV-induced liver damage resulting in the use
of potentially hepatotoxic drugs can be avoided.

It was an observational analytic study with a prospective cohort design,
in a population of Covid-19 patients receiving RDV therapy and being treated at
infectious emergency department and isolation ward Dr. Soetomo General
Hospital Surabaya for the period September-November 2022. The subjects were
drawn from the study population meeting inclusion and exclusion criteria using
the consecutive sampling technique. The subjects were taken for blood twice,
before therapy and 5 days after administration of RDV treatment. Analysis of
GLDH levels by sandwich ELISA, examination of levels of ALT, AST, ALP,
GGT, direct and total bilirubin levels by spectrophotometric, using an Alinity C
Analyzer. Statistical analysis of paired groups used paired T-test and Wilcoxon
rank test, unpaired groups used T 2-independent samples and Mann-Whitney.

The number of samples was 34 participants with an average age of
52.47+15.21 years. Concomitant medications were dominated by n-acetylcysteine

(94.1%), antioxidants (91.2%) and immunomodulators (82.4%). None of the
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subjects suffered liver injury induced by RDV according to Hy’s Law. Median
GLDH serum levels before RDV treatment 1,14 U/L and after 5 days RDV
administration 0,85 U/L (p=0,945), AST (36,4 U/L; 34,00U/L; p=0,140), ALT
(30,43 U/L; 30,20 U/L; p=0,301), DBI (0,15 mg/dL; 0,24 mg/dL; p=0,090), TBI
(0,49 mg/dL; 0,50 mg/dL; p=0,567), ALP (85,0 U/L; 87,5 U/L; p=0,313) dan
GGT (64,5 U/L; 71,0 U/L; p=0,871). The use of concomitant medication was
thought to have protective properties against hepatocytes. Result of studies in
groups of patients with and without renal impairment also showed that there were
not appear to be significantly differences in GLDH levels and liver biochemical
parameters before and after RDV treatment. Correlation analysis between serum
GLDH levels and liver biochemical parameters in Covid-19 patients receiving
RDV therapy showed no statistically significant associations in this study.

After 5 days of RDV treatment, there is no evidence of liver injury.
There are no significant differences in GLDH levels and other liver biomarker
parameters compared to baseline. There is no difference in delta GLDH levels

between groups with and without renal impairment.
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