
Favipiravir Use in Kidney Transplant Recipients with Covid 19: A Single Center Experience
Abstract 
Aim: Kidney transplant patients are amongst the high-risk groups for severe Covid 19. To date, no specific antiviral agent has been found uniformly effective against severe acute respiratory syndrome coronavirus 2 (SARS-CoV2). Favipiravir, the recommended drug by The Turkish Ministry of Health, was uniformly supplied to all patients diagnosed to have COVID 19 with a positive nasopharyngeal swap PCR test. The aim of our study was to retrospectively compare our kidney transplant recipients who developed COVID-19 infection started on Favipiravir to those who did not use Favipiravir for the clinical course of the disease with a special emphasis on the occurrence of side effects/adverse events. 
Methods: Thirty-seven consecutive KT recipients with a median age of 46 years and of whom 62.2% were women; 8 deceased /29 living related donor, with a 8.0 (5.5-12.5) years median duration of transplantation were included in the study. 
Results: Twenty-six (70.3%) patients received Favipiravir, 11(29.7%) did not. There was no statistical significance in baseline demographic, clinical and laboratory findings between the groups except that the Favipiravir group was older and had a higher requirement of oxygen treatment. There was no statistically significant difference in the course and outcome of COVID-19 infection, in the occurrence of side effects/adverse events related to Favipiravir between the two groups. Laboratory data at baseline, day7 and 30 were also comparable between the groups.   Conclusion: Although the efficacy of Favipiravir in the treatment of COVID-19 infection is currently controversial, Favipiravir can safely be used in kidney transplant patients.
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What’s already known about this topic?
1. Kidney transplant patients are amongst the high-risk groups for severe Covid-19. 
2. Data about the efficacy and safety of Favipiravir in the treatment of Covid-19 in humans are scarce.
3. Furthermore, the interaction of the latter antivirals with immunosuppressive agents transplant patients are already on, and the difficulties encountered in the management of side effects/adverse events associated with antiviral therapy have been a major concern in the transplant community.
What does this article add?
1. In this study, we report our experience on using Favipiravir in kidney transplant recipients diagnosed with Covid-19 infection with a special emphasis on adverse events. 
2. We can conclude that Favipiravir can safely be used in kidney transplant recipients.
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic affected more than 15 million people in 215 countries all around the world since early 2020. Although Covid 19 infection usually has a mild-to-moderate course, it can be severe and very severe-to-fatal in approximately 10-15% and 1-3% of the cases, respectively.1,2 Advanced age, comorbidities such as hypertension, diabetes mellitus, chronic lung disease and chronic kidney disease have been reported as risk factors for critical disease and unfavorable outcomes.2
Kidney transplant patients were also included in high-risk groups for severe Covid 19. Use of immunosuppressant drugs, concurrent comorbidities and existing graft dysfunction not only renders kidney transplant recipients to be more susceptible to Covid 19 infection, but also a more unfavorable outcome compared to the general population.3 Lack of specific antiviral treatment has mandated to evaluate the efficacy of various drugs for Covid 19. However, regional differences mainly caused by economic issues and logistic disparities have prevented the globalization of Covid 19 treatment with same agents. To date, several drugs including Hydroxychloroquine, Remdesivir, Favipiravir and Lopinavir/ritonavir have been used in the treatment of Covid 19 infection.4 Although Remdesivir was approved by the Food and Drug Administration (FDA) for use in the treatment of Covid 19 infection, on the basis of available clinical trials, there is still no specific antiviral treatment with proven effectiveness against the Covid 19.5 Furthermore, the interaction of the latter antivirals with the immunosuppressive agents transplant patients are already on, and the difficulties encountered in the management of side effects/adverse events associated with antiviral therapy have been a major concern in the transplant community. 
Favipiravir, a guanosine purine nucleoside analog, inhibits RNA-dependent RNA polymerase-mediated viral replication. It has been previously used for the treatment of Ebola, Lassa fever, as well as rabies and a potent antiviral activity at high doses was demonstrated in a SARS-CoV-2 in hamster model.6 However, data about the efficacy and safety of Favipiravir in the treatment of Covid 19 in humans are scarce. The treatment guidelines established by the Turkish Ministry of Health based on the recommendations of the scientific advisory board for SARS-CoV-2 recommended use of high dose Favipiravir treatment as a first-line treatment agent beginning from the early periods of pandemic.7 
In this study, we report our experience on using Favipiravir in kidney transplant (KT) recipients diagnosed with Covid 19 infection with a special emphasis on adverse events. 
2. Materials and Methods
2.1. Design and Study Participants 
In this retrospective study, our aim was to compare the severity of COVID-19 infection, outcome and occurrence of adverse events in KT patients who received Favipiravir treatment to those who did not. All KT recipients older than 18 years old with functioning grafts, who tested positive for SARS-CoV-2 by nucleic acid polymerase chain reaction (PCR) with nasopharyngeal swabs between March 2020 and January 2021 were included in the study. Criteria for admission and treatment protocols were planned for all patients in line with the recommendations of the "COVID-19 Adult Patient Treatment Guideline" published by the Turkish Ministry of Health.7
2.2. Therapeutic Approach 
Immunosuppression was reduced depending on the clinical presentation. Antimetabolite drug doses (mycophenolate mofetil or mycophenolic acid) were reduced or stopped in patients with symptomatic Covid 19 disease.  Tacrolimus dose was adjusted to maintain a trough level of 4–6 ng/ml in hospitalized patients. Steroids were either continued at the maintenance dose or converted to intravenous dexamethasone depending on the disease severity.
In patients on Favipiravir treatment, Favipiravir was started orally with a loading dose of 1600 mg bid, followed by 600 mg bid daily for 5 days.8 Tocilizumab, Remdesivir, and convalescent plasma were also used in patients with progressive disease despite Favipiravir treatment. Low molecular weight heparin was administrated in hospitalized patients. 
2.3. Data Collection
Treatments were recorded and included in the analysis.  Demographic characteristics, comorbidities, clinical signs and symptoms, radiologic and laboratory findings were obtained from hospital electronic archive system, patients’ files and national health data system. Laboratory values ​​of the patients at the time of admission, on the 7th and 30th days were recorded where available. Adverse events related to Favipiravir were also determined. Liver toxicity was classified as mild (<2-fold), moderate (2-5-fold) and severe (> 5-fold) according to ALT level. Acute gouty attack or uric acid increase more than 1 mg/dL during Favipiravir treatment was considered as a drug related adverse event.  
2.4. Ethical Statement 
The study was approved by the local ethics committee (Protocol code: 09.2021.134). It was in accordance with the Declaration of Helsinki.
2.5. Statistical Methods 
Descriptive statistics were reported as mean, median, inter-quartile range (IQR), and frequencies when appropriate. Comparison for statistical significance was assessed by independent sample t test for continuous variables or chi square/ Fisher’s exact analysis for categorical variables. A value of p < .05 was regarded as statistically significant. All analyses were performed using SPSS software, version 22. 
3.Results
In this retrospective observational study, thirty-seven consecutive KT recipients diagnosed with Covid 19 infection were included. The median (IQR) age of patients was 46 (41-61) years, and 23 patients (62.2%) were women and 8 had a deceased donor (22%) while 29 (%78) had a living related donor.  The median duration of transplantation was 8.0 (5.5-12.5) years. Most of the patients (n=30) were on triple drug regimen consisting of calcineurin inhibitors, antimetabolites and corticosteroids. Twenty-four (64.9%) patients were hospitalized and 3 (8.1%) patients were transferred to the intensive care unit (ICU) due to need for mechanical ventilation during their stay in the hospital. The median duration of hospitalization was 6 (1-9) days. Twenty-seven (73.0%) patients had typical findings of lung involvement for Covid 19 infection in computerized tomography (CT) evaluation. The median (IQR) creatinine level of the patients was 1.2 (1.0-1.6) mg/dL, lymphocyte count was 0.9 (0.6-1.4) x10³/µL and ferritin level was 335 (194-1300) µg/L at admission. 
Twenty-six (70.3%) patients were treated with Favipiravir while 11 (29.7%) were not. Major reasons for not using Favipiravir were patients’ preference in 9 and low glomerular filtration rate (GFR) in 2 patients. Clinical and laboratory characteristics of the patients treated with or without Favipiravir were compared. The demographic and clinical characteristics of the patients are summarized in Table 1. Patients in the Favipiravir group were older 56 (42-64) vs 41 (31-44) years, p: 0.008, and higher need of oxygen therapy 15 (57.7%) vs 2 (18.2%) patients, p: 0.036.  The immunosuppressive drug regimens were similar in both groups.  There was no difference with respect to gender, duration of transplantation, comorbidities, hospitalization need rates, duration of hospital stay and transfer to intensive care unit or death between the groups. Seven patients in the Favipiravir group and three patients in no Favipiravir group had AKI at admission (p: 1.000). Antimetabolites were stopped or reduced in 88.4% of patients in Favipiravir, and 90.9% of patients in no Favipiravir group (p: 0.281). The laboratory data of the groups at admission, 7th day and 30th day are given in Table 2.
When the patients treated with Favipiravir were compared to those without, there were no difference in adverse events, including increased liver enzymes and uric acid levels. Mild and moderate liver enzyme increases were noted in 9 (34.6%)/8 (30.8%) of the patients with Favipiravir and 4 (36.4%)/0 (0.0%) of the patients with no Favipiravir (p: 0.179). The median (IQR) uric acid levels were 6.3 (5.5-7.2) mg/dL at baseline and 6.2 (4.4-8.0) on the 7th day of Favipiravir treatment. A uric acid increase of higher than 1 mg/dL was seen only in 4 of the patients. There was no statistically significant difference in terms of the number of the patients with increased uric acid at the 7th day between the two groups [3 patients (11.5%) in the Favipiravir group vs. 1 patient (9.1%) in no Favipiravir group, p=0.174)]. None of the patients reported an acute gouty attack or a uric acid level higher than 10 mg/dL during or at the end of the Favipiravir treatment. There was also no significant difference in AKI rates in the follow-up period between the two groups 2 (7.7%) vs 1 (9.1%), p: 1.000.  None of the patients discontinued Favipiravir due to adverse events. 
4. Discussion
In this retrospective observational study, we analyzed our experience in Favipiravir use in KT recipients diagnosed with Covid 19. To our knowledge, this is the first study that investigated the safety of Favipiravir in KT recipients. In our cohort, mild to moderate increased liver enzymes tended to be more in patients treated with Favipiravir, although the difference failed to reach statistical difference most probably due to the small number of study population. Moreover, we did not observe any severe adverse events that could be related to Favipiravir. 
Decreasing the immunosuppression in KT recipients is crucial for the management especially in symptomatic Covid 19 patients. Currently there is no fully effective antiviral drug for Covid 19 treatment. Favipiravir has been approved for the treatment of influenza in Japan since 2014.9 It has also been approved for investigational use against COVID-19 in China and Italy in March 2020.10 Favipiravir use has been recommended as an antiviral treatment against SARS-CoV-2, by the Turkish Ministry of Health starting from the beginning of 2020 in Turkey. Favipiravir has been mainly used in Asian countries while very limited use has been reported in European countries, US and Australia.11 A review of the literature reveals several number of published papers on the efficacy of Favipiravir in general population. Cinarka et al. showed that Favipiravir was more effective than Lopinavir/ritonavir in terms of reducing mortality in hospitalized patients with COVID-19.12 In another study from Shenzhen, patients on Favipiravir treatment had a significantly shorter viral clearance time and radiological improvement was better compared with patients on Lopinavir/ritonavir treatment.8 To date, there has been no published studies on Favipiravir use in KT population. 
Major risk factors for Covid 19 related mortality include advanced age, multiple comorbidities and immunosuppressive use. In fact, ERACODA study has documented chronic kidney disease as the major risk factor for increased morbidity and mortality for SARS-Cov-2 infection.13 Patients at increased risk of a severe COVID19 infection course mostly need antiviral treatments.14 Although the risk for severe COVID-19 infection is increased in KT patients, physicians are reluctant to use antiviral drugs due to various reasons including fear of serious adverse events, drug interactions and lack of data for efficacy.9 According to Santeusanio et al only 7.9% of the KT patients were treated with Remdesivir while Pereira et al reported that only 3% of the KT patients received antiviral treatment.15,16 In our cohort, 70.3% of the KT patients with COVID-19 infection received Favipiravir treatment. The advantages of Favipiravir use are that it can be orally administered, does not require hospitalization and has a lower cost. Remdesivir was not available in Turkey in the early days of the pandemic and currently is subject to special indications. The difficulties of Remdesivir reach combined with the easy availability of Favipiravir resulted in the higher use of the latter in our study population.  Mortality rates in COVID-19 infection in KT patients range between 12.8% and 28% in different series.17-19 According to a multicenter study by Oto et al from Turkey, 49% of the KT patients were treated with Favipiravir and they reported a total mortality of 12.8% in the whole group.17 Mortality rate was also lower in our cohort (8.1%). Only 3 patients died after ICU admission and all were treated with Favipiravir. Among all patients, one patient received Remdesivir, two received Tocilizumab and/or convalescent plasma in addition to Favipiravir. All patients with adjuvant therapies died due to progressive disease. Relatively low number of adjuvant therapies suggests that Favipiravir use may have helped to limit the disease progression in some.
Drug toxicity resulting from interaction with the existing medications or Favipiravir itself may result in serious problems in kidney transplant recipients. In our study, the use of Favipiravir in kidney transplant recipients has been found to be safe in terms of its side effect/adverse event profile. None of the patients had severe increase in liver enzymes. A mild liver enzyme elevation was observed in 34.6% of the patients and moderate liver enzyme elevation in 30.8% of the patients. All of these patients showed improvement in liver enzymes on the 30th day except expired patients. Considering that patients using Favipiravir are older and those with more need for hospitalization, it should be considered that liver enzyme elevation might be due to the disease effect itself.
The uric acid elevation is another important reported side effect of Favipiravir, but we could not find a difference between the two study groups with respect to uric acid levels. None of the patients had higher than 10 mg/dl uric acid levels at 7th day. Uric acid increase (>1 mg/dL) developed in only 11.5% of the Favipiravir patients and this rate is comparable with previous reports.10 Favipiravir has been recommended for a short period of time for Covid 19 treatment. Therefore, we can conclude that the effect on blood uric acid levels and its consequences were prone to be subclinical. Nevertheless, clinicians need to be more cautious in KT patients with graft dysfunctions, since the patients with a history of gout and/or advanced kidney dysfunctions have not been included in the Favipiravir studies.   
There are publications suggesting that Favipiravir should not be used at GFR <30 mL/min levels, as well as no need for adjustment of renal dose.20,21 In our cohort, only two patients did not receive Favipiravir because of a GFR of <30 mL/min. One of these patients was treated with Lopinavir/ritonavir and her course was complicated with calcineurin toxicity. There is not much information about the direct renal toxicity of Favipiravir. Acute kidney injury due to high uric acid levels related to Favipiravir treatment has been reported previously.22 Nevertheless, Favipiravir use in end stage kidney diseases or patients requiring renal replacement therapies were also reported previously.23,24 Both Remdesivir and Lopinavir/ritonavir treatment were restricted at GFR <30 ml/min level.25-27 
Another important advantage of the Favipiravir is the lack of drug-drug interaction. Favipiravir is mainly metabolized in liver by aldehyde oxidase, which may explain its lack of interaction with the calcineurin inhibitors (CNI). Lopinavir /ritonavir combination has also been used in the treatment of SARS-CoV2 although it was later reported to be not beneficial. Lopinavir is a protease inhibitor while ritonavir combined with Lopinavir to increase its plasma half life through the inhibition of cytochrome p450 directly infers with CNI metabolism which is metabolized with the same enzyme system. Therefore, Lopinavir /ritonavir would not be preferred in KT patients. Strict drug level monitoring would be essential during Lopinavir/ritonavir treatment had it been mandatory to use in KT patients. Furthermore, it is not suitable for patients followed at home and it can result in AKI due to CNI toxicity. Remdesivir, on the other hand, with the best reported efficacy for the treatment of SARS-CoV-2 is unfortunately not available for general use in Turkey.  
The small sample size and retrospective nature is the major limitation of this study. Lack of uric acid levels in some patients is another limitation of the study. This is mainly due to the limited laboratory data in patients who were not hospitalized. Additionally, electrocardiographic monitorization for QT prolongation was not regularly recorded in all patients. Therefore, it limits to discuss about Favipiravir related OT prolongation in our study. 
5. Conclusion
With this small retrospective experience, we can conclude that early initiation of Favipiravir in Covid 19 may result in better control of disease progression with a safe drug profile.  Regarding the widespread use of Favipiravir in Turkish general population, the effectiveness and safety of Favipiravir in KT patients should be evaluated with multicenter large sample sized studies. 
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Table 1. The demographic and clinical characteristics of the groups
		Variables	
	All patients
n: 37
	Favipiravir (n:26)
	No Favipiravir (n:11)
	p value

	Age, years
	46 (41-61)
	56 (42-64)
	41 (31-44)
	0.008

	Gender, Male/Female, n(%)
	14 (37.8%) /23 (62.2%)
	11 (42.3%)/15 (57.7%)
	3 (27.3%)/8 (72.7%)
	0.663

	Body mass index, kg/m2
	27.3 (25.0-30.4)
	27.3 (24.2-31.5)
	27.3 (25.0-29.7)
	0.820

	Duration of Transplantation, years
	8.0 (5.5-12.5)
	8.5 (6.0-12.0)
	7.0 (4.0-15.0)
	0.756

	Hospitalization, days
	24 (64.9%)
	19 (73.1%)
	5 (45.5%)
	0.143

	Duration of Hospitalization, days
	6 (1-9)
	6 (0-11)
	0 (0-8)
	0.124

	Transfer to ICU, n(%)
	3 (8.1 %)
	3 (11.5%)
	0 (0.0%)
	0.540

	Death, n(%)
	3 (8.1%)
	3 (11.5%)
	0 (0.0%)
	0.540

	AKI at presentation, n(%)
	10 (27%)
	7 (26.9%)
	3 (27.3%)
	1.000

	AKI at day 7, n(%)
	3 (8.1%)
	2 (7.7%)
	1 (9.1%)
	1.000

	Living/Deceased donor, n(%)
	29(78.4%)/8 (21.6%)
	20(76.9%)/6 (23.1%)
	9(81.8%)/2(18.2%)
	1.000

	Co-morbidities, n(%)
	
	
	
	

	Hypertension
	27 (73%)
	18 (69.2%)
	9 (81.8%)
	0.688

	Diabetes
	11 (29.7 %)
	7 (26.9%)
	4 (36.4%)
	0.699

	Coronary Heart Disease
	5 (13.5%)
	4 (15.4%)
	1 (9.1%)
	1.000

	Obesity
	9 (24.3%)
	7 (26.9%)
	2 (18.2%)
	0.500

	Immunosuppressive therapy, n(%)
	
	
	
	

	Calcineurin inhibitors
	34 (91.9 %)
	24 (92.3%)
	10 (90.9%)
	1.000

	Anti-proliferative agents
	33  (81.8%)
	23(88.5%)
	10 (90.9%)
	1.000

	mTOR inhibitors
	3 (8.1%)
	2 (7.7%)
	1 (9.1%)
	1.000

	Corticosteroids
	36 (97.3%)
	26 (100.0%)
	10 (90.9%)
	0.297

	ACEI/ARB, n(%)
	15 (40.5%)
	11 (42.3%)
	4 (36.4%)
	1.000

	Specific signs in Thorax CT, n(%)
	27 (73%)
	21 (80.7%)
	6 (54.5%)
	0.096

	Increase dose in corticosteroid, n(%)
	23 (62.2%)
	19 (73.1%)
	4 (36.4%)
	0.027

	Anti-proliferative stopped/reduced, n(%)
	28 (75.7%)/ 5(13.5%)
	21 (80.7%)/2 (7.7%)
	7(63.6%)/3(27.3%)
	0.281

	Other COVİD-19 therapies, n(%)
	
	
	
	

	Lopinavir-ritonavir
	1 (2.7%)
	0 (0%)
	1 (9.1%)
	0.297

	Remdesivir
	1 (2.7%)
	1 (3.8%)
	0 (0.0%)
	1.000

	Hydroxychloroquine
	7 (18.9%)
	2 (7.7%)
	5 (45.5%)
	0.016

	Tocilizumab
	2 (5.4%)
	2 (7.7%)
	0 (0.0%)
	1.000

	Convalescent plasma
	2 (5.4%)
	2 (7.7%)
	0 (0.0%)
	1.000

	LMWH, n(%)
	23 (62.2%)
	18 (69.2%)
	5 (45.5%)
	0.268

	Antibiotics, n(%)
	17 (45.9%)
	13 (50.0%)
	4 (36.4%)
	0.495

	Oxygen need, n(%)
	17 (45.9%)
	15 (57.7%)
	2 (18.2%)
	0.036

	Mechanical ventilation need, n(%)
	3 (8.1%)
	3 (11.5%)
	0 (0.0%)
	0.540

	Vasopressor need, n(%)
	3 (8.1%)
	3 (11.5%)
	0 (0.0%)
	0.540

	RRT need, n(%)
	1 (2.7%)
	1 (3.8%)
	0 (0.0%)
	1.000

	Increase in liver enzymes, mild/moderate, n(%)
	13 (35.1%)/8 (21.6%)
	9 (34.6%)/8 (30.8%)
	4 (36.4%)/0(0.0%)
	0.179

	Increase in uric acid more than 1mg/dL, n(%)
	4 (10.8%)
	3 (11.5%)
	1 (9.1%)
	0.174

	ACEI/ARB: Angiotensin converting enzyme inhibitors/ Angiotensin receptor blockers; AKI: Acute kidney injury; CT: Computed tomography; ICU: Intensive care unit; LMWH: Low molecular weight heparin; RRT: Renal replacement therapy. Data presented as median (IQR).
























Table 2. The laboratory data of the groups at admission, 7th day and 30th day
	
	Favipiravir (n:26)
	No Favipiravir (n:11)

	
	Admission
	7th day
	30th day
	P
	Admission
	7th day
	30th day
	P

	Leukocyte *10³/µL
	6.3 (4.9-7.3)
	8.3 (6.1-11.2)
	6.9 (5.8-9.5)
	0.067
	5.2 (4.3-9.7)
	4.4 (4.3-11.0)
	9.9 (6.3-11.1)
	0.421

	Lymphocyte,*10³/µL
	0.9 (0.6-1.3)
	0.8 (0.4-1.6)
	1.5 (1.0-2.2)
	‡,§0.004
	1.0 (0.5-1.4)
	1.4 (0.6-4.4)
	2.6 (1.6-3.5)
	0.214

	Haemoglobin, g/dL
	13.0 (11.7-13.6)
	12.0 (11.2-12.1)
	12.0 (11.6-12.8)
	0.063
	11.9 (9.5-12.5)
	11.8 (8.7-13.0)
	12.7 (10.0-13.1)
	0.233

	Platelet, *10³/µL
	176 (142-219)
	235 (168-321)
	218 (172-283)
	†0.038 
	181 (143-279)
	273 (142-312)
	259 (234-308)
	0.433

	Creatinine, mg/dL
	1.0 (0.8-1.3)
	1.2 (1.0-1.5)
	1.1 (0.8-1.3)
	0.066
	1.9 (0.9-4.6)
	1.7 (1.3-3.8)
	1.2 (1.0-3.1)
	0.358

	AST, U/L
	25 (21-36)
	25 (21-38)
	18 (14-31)
	0.194
	18 (14-30)
	17 (15-26)
	16 (13-33)
	0.914

	ALT, U/L
	19 (14-34)
	32 (15-50)
	26 (15-55)
	0.248
	15 (11-38)
	14 (13-26)
	14 (10-52)
	0.684

	Uric acid, mg/dL
	6.3 (5.5-7.2)
	6.2 (4.4-8.0)
	5.7 (5.0-6.8)
	0.393
	5.4 (4.5-8.0)
	7.0 (5.5-10.6)
	6.9 (5.5-7.8)
	0.498

	LDH, U/L
	274 (215-258)
	269 (240-521)
	276 (217-374)
	0.478
	206 (167-303)
	201 (158-227)
	230 (174-260)
	0.687

	CRP, mg/L
	48.5 (19.5-69.0)
	31.5 (14.0-80.5)
	9.0 (4.8-45.3)
	0.395
	34.0 (15.8-86.3)
	19.0 (5.8-25.0)
	3.3 (2.7-16.7)
	0.217

	D-dimer, µg/L
	0.4 (0.3-0.8)
	0.7 (0.5-1.5)
	N/A
	0.059
	1.4 (0.5-2.2)
	1.1 (0.6-1.6)
	N/A
	0.519

	Ferritin, µg/L
	309 (192-1338)
	441 (223-1800)
	259 (26-625)
	0.940
	597 (257-2062)
	773 (408-1368)
	143 (27-419)
	0.164

	Drug level, ng/mL
	7.5 (4.2-9.2)
	6.8 (4.2-8.3)
	4.8 (3.9-6.3)
	‡0.015
	6.8 (2.3-9.1)
	8.2 (3.7-10.5)
	5.6 (4.2-8.1)
	0.941

	ALT: Alanine transaminase; AST: Aspartate transaminase; LDH: Lactate dehydrogenase; CRP: C-reactive protein. Data presented as median (IQR).
†: association between admission and 7th day; ‡: association between admission and 30th day; §: association between 7th day and 30th day
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