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HIGHLIGHTS
•	 Specific associations between liver 

cirrhosis and liver transplant with 
poorer outcomes in COVID-19 are 
still not clear.

•	 We aimed to evaluate the clinical 
characteristics and outcomes of 
patients with COVID-19 and cirrhosis 
or liver transplant.

•	 Patients with liver cirrhosis had more 
endotracheal intubation and a higher 
risk of death than liver transplant 
recipients.

•	 Patients with higher MELD- Na 
scores had increased death rates 
and lower survival probability and 
survival time.
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ABSTRACT – Background – Specific associations between liver cirrhosis 

and liver transplant with poorer outcomes in COVID-19 are still not 

completely clear. Objective – We aimed to evaluate the clinical char-

acteristics and outcomes of patients with severe COVID-19 and cirrho-

sis or liver transplant in Sao Paulo, Brazil. Methods – A retrospective 

observational study was conducted in a quaternary hospital. Patients 

with COVID-19 and liver cirrhosis or liver transplant were selected. The 

clinical and demographic characteristics, as well as the outcomes, were 

assessed using electronic records. Results – A total of 46 patients with 

COVID-19 and liver condition were included in the study. Patients with 

liver cirrhosis had significantly more endotracheal intubation and a high-

er relative risk of death than liver transplant recipients. Patients with 

higher MELD-Na scores had increased death rates and lower survival 

probability and survival time. Conclusion – Patients with liver cirrhosis, 

especially those with higher MELD-Na scores, had poorer outcomes in 

COVID-19. Liver transplant recipients do not seem to be linked to poorer 

COVID-19 outcomes.

Keywords – COVID-19; pandemics; liver cirrhosis; liver transplantation; out-

come research.
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INTRODUCTION

On March 11, 2020, three months after the disco-

very of the new coronavirus (SARS-CoV-2) in Wuhan 

(China), the World Health Organization (WHO) de-

clared coronavirus disease 2019 (COVID-19) a pan-

demic(1,2). Brazil had its first case reported in Februa-

ry 2020. In April 2023, facing a national scenario with 

more than 37 million confirmed cases and 700,000 

deaths, the country is still largely affected by the di-

sease(3). Considering its high transmissibility and the 

increase in hospital admissions, health systems face 

the risk of being overloaded, without sufficient re-

sources to care for everyone who needs them, espe-

cially in low- and middle-income countries(4).

Most patients with COVID-19 are asymptomatic or 

present with mild symptoms, such as fever, malaise, 

dry cough, sore throat, and changes in taste and/or 

smell(5). However, COVID-19 can also involve the lo-

wer respiratory tract and progress to acute respiratory 

distress syndrome (ARDS) in about 20% of the pa-

tients(6). Therefore, among hospitalized patients, about 

40% require intensive care unit (ICU) admission and 

23% need invasive mechanical ventilation(7). The severe 

presentation of COVID-19 is highest among older pa-

tients with comorbidities and can be life-threatening(8). 

Patients with chronic diseases such as malignancies, 

cardiopathy, and neuropathy, as well as immunosup-

pression and comorbidities are at greater risk of severe 

symptoms and mortality related to COVID-19(9).

The systemic effects of COVID-19 can range to 

the liver, causing liver damage and transaminases 

elevation(10). The entry of SARS-CoV-2 inside the he-

patocytes is mediated by angiotensin-converting en-

zyme (ACE-2) receptors present on liver cells(9). The 

possible mechanisms of liver injury in COVID-19 in-

clude immune-mediated damage, direct cytotoxicity, 

drug-induced liver injury, reactivation of pre-existing 

liver disease, mitochondrial dysfunction, and hypo-

xic/ischemic hepatitis(10). However, the association 

between liver conditions, especially cirrhosis and li-

ver transplant, and poor outcomes in COVID-19 is 

still not completely clear(11).

Therefore, this study aimed to evaluate the cli-

nical characteristics and outcomes of patients with 

severe COVID-19 and cirrhosis or liver transplant in 

a quaternary hospital in Sao Paulo, Brazil.

METHODS

A retrospective observational study was conduc-

ted at Hospital das Clínicas da Faculdade de Me-

dicina da Universidade de São Paulo (HCFMUSP) 

following the Strengthening the Reporting of Obser-

vational Studies in Epidemiology (STROBE) guideli-

nes(12). The HCFMUSP is a major quaternary hospi-

tal center composed of many health institutes. The 

Central Institute of HCFMUSP received COVID-19 

patients from the other health institutes during the 

viral pandemic. The population of this study was 

composed of hospitalized adult patients (≥18 years) 

diagnosed with severe COVID-19 by reverse trans-

cription polymerase chain reaction (RT-PCR) from 

March 2020 to November 2020.

The clinical and demographic characteristics, as 

well as the outcomes, were assessed using electronic 

records. Chronic diseases and comorbidities were se-

arched by the International Classification of Diseases 

(ICD-11) codes using medical records(13). To evaluate 

mortality after hospital discharge, the patients and 

their families were reached out in October 2022 by 

the phone numbers provided at hospital admission.

PALI-COVID groups
A palliative care protocol (PALI-COVID) was 

created by the HCFMUSP palliative care team to as-

sist patients during the COVID-19 pandemic(14). The 

PALI-COVID protocol was proven to be effective in 

identifying patients who had a higher risk of death 

and needed palliative care (PC) support(15).

Patients were screened for PC needs using The Su-

pportive and Palliative Care Indicators Tool (SPICT-

-BR) to identify patients with a terminal underlying 

medical condition(16). A clinical prediction model was 

also used to identify patients with a high risk of de-

ath: COPD ≥ three decompensations in six months; 

heart failure ≥ three decompensations in six mon-

ths or use of inotropic agents; metastatic cancer with 

Karnofsky Performance Status (KPS) Scale ≤40%; 

dementia with Clinical Dementia Rating of 3 and/or 

frequent infections/hospitalizations; stroke sequelae 

and degenerative syndromes with low functionality 

and/or frequent hospitalizations. 

Using these two criteria, patients were classified 

into three groups: red group (RG), yellow group 
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(YG), and green group (GG). Patients in the RG did 

not meet the SPICT criteria for an underlying disease 

or the high risk of death criteria. Patients in the YG 

met the SPICT criteria but did not meet the high risk 

of death criteria. Patients in the GG met both the 

SPICT criteria and the high risk of death criteria, in-

dicating PC referral.

MELD-Na Scores
The Model for End-Stage Liver Disease sodium 

(MELD-Na) score was calculated only for patients 

with cirrhosis, as the MELD score does not predict 

patient survival in living donor liver transplant re-

cipients(17).

The MELD-Na score was calculated using the 

online calculator provided by the Organ Procure-

ment and Transplantation Network (https://optn.

transplant.hrsa.gov/resources/allocation-calcula-

tors/meld-calculator/). Levels of serum creatinine, 

bilirubin, international normalized ratio (INR), and 

serum sodium were measured at the time of hospi-

tal admission. If the patient had been dialyzed twice 

within a week before the serum creatinine test, the 

value for serum creatinine was considered 4.0 mg/

dL(18). MELD-Na scores were categorized into three 

groups: group one was for patients with scores 

from 1–10, group two had scores from 11–20, and 

group three from 21–40.

Statistical analyzes
Data were projected to an Excel 16.0 spreadshe-

et by two researchers. Later, the spreadsheet was 

reviewed by one other researcher in search of in-

consistencies. Statistical analyses involving qualita-

tive variables were performed using Fisher’s exact 

test. To estimate the relative risk (RR), the Poisson 

regression model with robust variance was used(19). 

To relate survival time with the variables of interest, 

the Cox proportional hazards model was proposed. 

The statistical analyses were performed using SAS 

9.4 statistical software, and P≤0.05 was considered 

statistically significant. The presented graphs were 

elaborated using the R programming language for 

statistical computing and graphics.

Ethical approval
All methods were conducted under the ethical 

standards of the Declaration of Helsinki. The project 

was approved by the Research Ethics Committee of 

the Hospital das Clinicas, Faculty of Medicine, Uni-

versity of São Paulo (CEP/HCFMUSP) under number 

31385420.6.0000.0068.

RESULTS

A total of 3309 patients were included in the stu-

dy, of which 28 (0.85%) had liver cirrhosis, and 18 

(0.54%) were liver transplant recipients (LTRs). TA-

BLE 1 presents the demographic and clinical cha-

racteristics of the patients. The median age was 61 

years old; most patients were males (55.7%) and 

were admitted to an ICU (46.4%). Patients with liver 

conditions (cirrhosis or liver transplant) had signifi-

cantly less hypertension (P=0.04) and dyslipidemia 

(P=0.02). They also met SPICT criteria in a higher 

proportion and were less assigned to the RG. Howe-

ver, they had similar mortality rates to patients wi-

thout known liver conditions.

TABLE 2 compares the clinical and demographic 

characteristics and outcomes of patients with liver 

cirrhosis to those of LTRs. While 16 (57.1%) patients 

with cirrhosis died, only 2 (11.1%) LTRs died. Pa-

tients with liver cirrhosis had significantly more en-

dotracheal intubation (P<0.01) and a higher relative 

risk of death than LTRs.

TABLE 3 compares the clinical characteristics and 

outcomes of patients with liver cirrhosis based on 

the MELD-Na scores. Patients with higher MELD-Na 

scores had increased death rates (P<0.01). They also 

met SPICT criteria and were intubated and assigned 

to the GG in higher degrees.

TABLE 4 analyzes in-hospital survival based on 

the clinical characteristics of the patients. The MELD-

-Na score was a predictor of lower survival probabi-

lity and survival time (FIGURE 1). GG patients also 

died faster and had lower survival probabilities in 7 

and 14 days than patients in the RG (FIGURE 1).

Of the 28 patients with liver conditions dischar-

ged from the hospital, we had contact with 20, of 

which three had died. For the patients with liver 

conditions, the post-discharge mean (95%CI) survi-

val time was 17.95 (16.02–19.88) days. The survival 

probability was 0.95 (0.85–1.00) in 7 days and 0.9 

(0.77–1.00) in 14 days.

https://optn.transplant.hrsa.gov/resources/allocation-calculators/meld-calculator/
https://optn.transplant.hrsa.gov/resources/allocation-calculators/meld-calculator/
https://optn.transplant.hrsa.gov/resources/allocation-calculators/meld-calculator/
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TABLE 1. Clinical and demographic characteristics of the patients admitted to the HCFMUSP with COVID-19 stratified by the presence of liver 
conditions.

Characteristics

Liver condition
Total P  

valueNo Yes

(n=3263) (n=46) (n=3309)

Gender       0.19

   Female 1451 (44.5) 16 (34.8) 1467 (44.3)

   Male 1812 (55.5) 30 (65.2) 1842 (55.7)

Median age [IQR] 61 [48–71] 61 [48–66] 61 [48–71]

Age (years old)      

   <20 47 (1.4) 2 (4.3) 49 (1.5)

   20–59 1463 (44.8) 18 (39.1) 1481 (44.8)

   60–79 1423 (43.6) 26 (56.5) 1449 (43.8)

   80–89 281 (8.6) 0 (0) 281 (8.5)

   ≥90 49 (1.5) 0 (0) 49 (1.5)

Elderly (≥60) (yes) 1753 (53.7) 26 (56.5) 1779 (53.8) 0.71

Admission       0.13

   Wards 845 (25.9) 16 (34.8) 861 (26.0)

   Emergency 895 (27.4) 15 (32.6) 910 (27.5)

   ICU 1521 (46.6) 15 (32.6) 1536 (46.4)

PC unit (yes) 129 (4.0) 0 (0) 129 (3.9) 0.17

Comorbidities (yes)      

   Hypertension 1592 (48.8) 15 (32.6) 1607 (48.6) 0.04

   Diabetes mellitus 1029 (31.5) 13 (28.3) 1042 (31.5) 0.75

   Dyslipidemia 640 (19.6) 3 (6.5) 643 (19.4) 0.02

Admitted from      

   Home 392 (12.0) 7 (15.2) 399 (12.1)

   Secondary care 936 (28.7) 7 (15.2) 943 (28.5)

   PC clinic 22 (0.7) 3 (6.5) 25 (0.8)

   InCor 269 (8.2) 9 (19.6) 278 (8.4)

   ICESP 295 (9.0) 1 (2.2) 296 (8.9)

   Other HCFMUSP institutes 69 (2.1) 4 (8.7) 73 (2.2)

   Other tertiary center 730 (22.4) 9 (19.6) 739 (22.3)

   Field hospitals 496 (15.2) 4 (8.7) 500 (15.1)

   Missing 54 (1.7) 2 (4.3) 56 (1.7)

SPICT criteria (yes) 857 (26.3) 19 (41.3) 876 (26.5) 0.02

Risk of death (yes) 317 (9.7) 6 (13.0) 323 (9.8) 0.45

PALI-COVID group (n=2815) (n=38) (n=2853) 0.03

   Red 1987 (70.6) 20 (52.6) 2007 (70.3)

   Yellow 571 (20.3) 14 (36.8) 585 (20.5)

   Green 257 (9.1) 4 (10.5) 261 (9.1)

Assisted by the PC team (yes) 278 (8.5) 1 (2.2) 279 (8.4) 0.12

Death (Yes) 1106 (33.9) 18 (39.1) 1124 (34.0) 0.44

Relative risk of death (95%CI) 1 1.15 (0.8–1.66) 0.44

IQR: interquartile range; PC: palliative care; InCor: Heart Institute of the HCFMUSP; ICESP: Institute of Cancer of Sao Paulo; CI: confidence interval.
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TABLE 2. Clinical and demographic characteristics of the COVID-19 patients admitted to the HCFMUSP with liver conditions stratified by liver 
transplant and cirrhosis.

Characteristics
Liver transplant Cirrhosis Total P  

value(n=18) (n=28) (n=46)

Gender       0.23

   Female 4 (22.2) 11 (39.3) 15 (32.6)

   Male 14 (77.8) 17 (60.7) 31 (67.4)

Median age [IQR] 61 [43–66] 61 [49–65] 61 [48–66]

Admission       0.07

   Wards 10 (55.6) 6 (21.4) 16 (34.8)

   Emergency 4 (22.2) 11 (39.3) 15 (32.6)

   ICU 4 (22.2) 11 (39.3) 15 (32.6)

Comorbidities (yes)      

   Hypertension 6 (33.3) 9 (32.1) 15 (32.6) 0.99

   Diabetes mellitus 5 (27.8) 8 (28.6) 13 (28.3) 0.99

   Dyslipidemia 2 (11.1) 1 (3.57) 3 (6.52) 0.55

SPICT criteria (yes) 6 (33.3) 13 (46.4) 19 (41.3) 0.38

Risk of death (yes) 2 (11.1) 4 (14.3) 6 (13) 0.76

PALI-COVID group (n=38)       0.99

   Red 8 (57.1) 12 (50.0) 20 (52.6)

   Yellow 5 (35.7) 9 (37.5) 14 (36.8)

   Green 1 (7.14) 3 (12.5) 4 (10.5)

Endotracheal intubation (yes) 3 (16.7) 17 (60.7) 20 (43.5) <0.01

Death (yes) 2 (11.1) 16 (57.1) 18 (39.1) <0.01

Relative risk of death (95%CI) 1 5.14 (1.34–19.75) 0.02

IQR: interquartile range; SPICT: Supportive and Palliative Care Indicators Tool; PALI-COVID: palliative care in COVID-19 protocol; CI: confidence interval.

TABLE 3. Clinical and demographic characteristics of the COVID-19 patients admitted to the HCFMUSP with liver cirrhosis stratified by MELD-Na 
score groups.

Characteristics

MELD-Na score group
Total P  

value1 2 3

(n=8) (n=8) (n=12) (n=28)

Gender 0.53

   Female 3 (37.5) 2 (25) 6 (50) 11 (39.3)

   Male 5 (62.5) 6 (75) 6 (50) 17 (60.7)

Median age [IQR] 61 [55–66] 61 [42–60] 61 [56–66] 61 [49–65]

Admission       0.74

Wards 2 (25) 1 (12.5) 3 (25) 6 (21.4)  

Emergency 4 (50) 4 (50) 3 (25) 11 (39.3)  

ICU 2 (25) 3 (37.5) 6 (50) 11 (39.3)  

Comorbidities (Yes)      

Hypertension 3 (37.5) 3 (37.5) 3 (25) 9 (32.1) 0.78 

Diabetes mellitus 3 (37.5) 2 (25) 3 (25) 8 (28.6) 0.88 

Dyslipidemia 1 (12.5) 0 (0) 0 (0) 1 (3.57) 0.57

SPICT criteria (Yes) 0 (0) 5 (62.5) 8 (66.7) 13 (46.4) <0.01 

Risk of death (Yes) 0 (0) 1 (12.5) 3 (25) 4 (14.3) 0.29

PALI-COVID group (n=24)       0.03

Red 6 (100) 3 (42.9) 3 (27.3) 12 (50)  

Yellow 0 (0) 4 (57.1) 5 (45.5) 9 (37.5)  

Green 0 (0) 0 (0) 3 (27.3) 3 (12.5)

Endotracheal intubation (yes) 1 (12.5) 6 (75) 10 (83.3) 17 (60.7) <0.01 

Death (yes) 0 (0) 6 (75) 10 (83.3) 16 (57.1) <0.01 

IQR: interquartile range; SPICT: Supportive and Palliative Care Indicators Tool; PALI-COVID: palliative care in COVID-19 protocol.
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TABLE 4. In-hospital survival analyses based on the clinical characteristics of the COVID-19 patients admitted to the HCFMUSP.

Characteristics Total Deaths
Survival time in days 

(95%CI)
Survival probability 

(95%CI) P 
value*

HR 
(95%CI)

P 
value

mean median 7 days 14 days 30 days 60 days

Liver condition

No 3263 1106 45.1  
(42.1–48)

29 
(27–32)

0.9  
(0.89–0.91)

0.75  
(0.73–0.77)

0.48  
(0.45–0.51)

0.29  
(0.25–0.33) 0.11    1.46 

(0.91–2.37) 0.12

Yes 46 18 22.5  
(16.8–28.1)

17 
(16–31)

0.83  
(0.7–0.95)

0.75  
(0.6–0.9)

0.34  
(0.11–0.57)

0.13  
(0.0–0.33)

Type of liver condition

Transplantation 18 2 NA NA NA NA NA NA

Cirrhosis 28 16 21.2  
(14.9–27.5)

17 
(9–31)

0.75  
(0.58–0.92)

0.65  
(0.45–0.85)

0.33  
(0.1–0.56)

0.12  
(0.0–0.33) 0.3 2.17 

(0.47–9.96) 0.32

MELD-Na score group

1 8 0 NA NA NA NA NA NA

2 8 6 25.7  
(12.7–38.7)

31 
(2-NA)

0.71  
(0.38–1.00)

0.71  
(0.38–1.00)

0.57  
(0.21–0.94)

0.21  
(0–0.56)  <0.01  NA  NA

3 12 10 12.4  
(7.9–16.9)

11 
(6–17)

0.64  
(0.35–0.92)

0.42  
(0.12–0.73) NA NA

PALI-COVID group

Red 20 5 31.5 
(22.3–40.7)

41 
(16–41)

0.89  
(0.75–1.03)

0.82  
(0.63–1.01)

0.68  
(0.39–0.97) NA  1

Yellow 14 8 17.9  
(11.9–24)

17 
(11–31)

0.85  
(0.66–1.04)

0.76  
(0.51–1)

0.25  
(0.0–0.55)

0.13  
(0.0–0.36)  0.1

 2.08  
(0.68–6.41)     

3.94 
(1.03–15)

0.2    
0.04

Green 4 4 13.8  
(4.6–22.9)

11.5 
(6–26)

0.5  
(0.01–0.99)

0.5  
(0.01–0.99) NA NA

CI: confidence interval; HR: hazard ratio; NA: not applicable. * Logrank test.

FIGURE 1. A) Survival probability of the patients admitted to the HCFMUSP with COVID-19 stratified by the presence of liver condition. B) Survival 
probability of the patients with liver conditions stratified by the presence of liver transplant or cirrhosis. C) Survival probability of the patients with 
liver cirrhosis stratified by the MELD-Na score groups. D) Survival probability of the patients with liver conditions stratified by the PALI-COVID groups.
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DISCUSSION

In our study, patients with liver conditions had 

significantly less hypertension and dyslipidemia. This 

can be explained by the arterial vasodilatation and 

hyperdynamic circulatory state in patients with cirrho-

sis. The portosystemic shunting leads to redistribution 

of the blood volume with an increase in circulating 

vasodilators such as nitric oxide, arachidonic acid me-

tabolites, and calcitonin gene-related peptides(20). Ho-

wever, LTRs can still have increased blood pressure 

with suppressed circadian blood pressure variabili-

ty(21). In addition, cellular and plasma lipid homeos-

tasis is impaired in a cirrhotic liver. The decrease in 

lipoprotein synthesis and degradation of lipoprotein 

complex can lower the levels of plasma cholesterol 

and lipoproteins in patients with cirrhosis(22).

Patients with liver conditions did not have a signi-

ficantly higher number of deaths compared to patients 

without liver conditions. This can be explained by the 

other prevalent morbidities carried by the patients wi-

thout liver conditions to a higher degree in our study, 

such as hypertension and dyslipidemia. There were 

also other comorbidities not considered in this study 

that may have played a role in the worse outcomes of 

patients without liver conditions. In previous analy-

ses by our research group on the same population, 

patients with cardiovascular diseases, cancer, and/or 

dementia also had very high death rates(23-25).

The post-discharge survival probability for pa-

tients with liver conditions in our study was similar 

to that of the general population with COVID-19, in 

which 10.3% dies after recovery, being 5.4% within 

the first 14 days after hospital discharge(26).

However, patients with cirrhosis had significan-

tly more endotracheal intubations and a higher risk 

of death compared to LTRs. The in-hospital survival 

probability for patients with cirrhosis in our study 

was nearly the same found by Elhence et al, in whi-

ch there was a 75% survival probability in 7 days 

and 65% in 14 days(27). These findings reinforce the 

idea that patients with cirrhosis are prone to poo-

rer outcomes in COVID-19. A recent meta-analysis 

based on confounding cofactors-controlled data in-

dicated that cirrhosis was an independent predictor 

for COVID-19 mortality (pooled effect = 1.64, 95%CI 

1.37–1.96)(28).

In addition, patients with higher MELD-Na sco-

res also had higher mortality rates in our study. This 

finding is in agreement with the results of previous-

ly published studies, in which the MELD score was 

found to be an independent predictor of ICU admis-

sion, endotracheal intubation, and in-hospital morta-

lity(27,29,30). The Child-Turcotte-Pugh (CTP) class also 

seems to be positively correlated with an increase in 

COVID-19 mortality(27,29).

This can be linked to the systemic clinical de-

terioration seen in decompensated cirrhotic patients 

that can lead to severe COVID-19 symptoms. The 

liver is involved in the homeostasis of the systemic 

immune response. Therefore, patients with cirrho-

sis are predisposed to syndromic abnormalities of 

immune function, immunodeficiency, and systemic 

inflammation(31). Also, patients with cirrhosis can 

develop malnutrition due to decreased energy and 

protein intake, inflammation, malabsorption, altered 

nutrient metabolism, and hypermetabolism(32). Mal-

nourished patients have decreased immune function 

and respiratory muscle strength, which can result 

in longer hospital stays with poor COVID-19 outco-

mes(33). Hence, mortality from SARS-CoV-2 is largely 

determined by cirrhosis-associated comorbidities and 

extrahepatic organ failure(34).

Additionally, acute hepatic decompensation can 

still occur in up to half of the patients with cirrho-

sis and COVID-19, even without respiratory symp-

toms(29,35). Multiple factors could contribute to this 

acute-on-chronic liver failure, including direct viral 

toxicity due to the hepatotropism of SARS-CoV-2 

via ACE-2 receptor binding(36). The cytokine storm 

in severe COVID-19 leads to the activation of the 

coagulation cascade, vascular microthrombi, and 

immune-mediated liver injury(37). Many of the drugs 

used during hospitalization could also contribute to 

the occurrence of liver dysfunction in COVID-19(38).

LTRs had considerably low rates of endotracheal 

intubation (16.7%) and death (11.1%). This is similar 

to the findings of a meta-analysis on COVID-19 in 

solid organ transplant recipients, in which the poo-

led incidence of mortality was 11.8% (95%CI, 4.2%–

19.3%) for LTRs(39). A few studies indicate that adults 

with immunosuppression seem to have a favorable 

disease course(40). Whereas broad immunosuppres-

sion in critically-ill patients might be harmful, some 
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degree of immunosuppression might be beneficial 

due to a milder COVID-19 presentation with a we-

aker immune response(41).

There was a considerable overall reduction in so-

lid organ transplantation activity in many countries 

during the pandemic(42). However, studies indicate 

that prior SARS-CoV-2 symptomatic infection does 

not affect early post-transplant survival(43), and the 

time since liver transplantation does not interfere 

with COVID-19 outcomes(44). Therefore, while the 

waitlist mortality increases, the decision to postpo-

ne life-saving liver transplantations needs to be ra-

tional(45). It is reasonable to individually balance the 

clinical benefits and risks of undergoing a liver trans-

plant during the pandemic for each patient.

Strenghts and limitations
Exclusively, our study contained hospitalized pa-

tients in a quaternary referral center and therefore 

cannot be generalized to patients who either reco-

vered or died without being referred to a high-com-

plexity center. In this study, there was also a con-

textual limitation related to the use of the RT-PCR 

test, which can still produce a high proportion of 

false-negative results(46). Thus, our study may have 

failed to include participants who tested negative for 

COVID-19, but were positive, which could have mo-

dified the results. 

However, it is meaningful to report that this study 

proposes an unprecedented analysis of the clinical 

characteristics and outcomes of patients with CO-

VID-19 and cirrhosis or liver transplant in Brazil. To 

our knowledge, this is the first study on the topic in 

the country. The strengths of this study also include 

the very specific sample and the low number of pa-

tients lost due to missing data. Therefore, it serves as 

a starting point for new studies assessing the clinical 

course of COVID-19 in patients with cirrhosis or liver 

transplant in Latin America.

Future studies could address other variables, such 

as clinical symptoms, medications administered, un-

derlying diseases, laboratory results, etiology of cir-

rhosis, and time since transplant, which were not 

evaluated in our study.

CONCLUSION

Patients with liver cirrhosis had significantly more 

endotracheal intubation and a higher relative risk of 

death than LTRs. Among patients with cirrhosis, hi-

gher MELD-Na scores were associated with poorer 

outcomes. The PALI-COVID protocol properly discri-

minated the lower survival time and survival proba-

bility in this population.

However, more prospective studies with greater 

statistical power are still needed to better understand 

the clinical course of COVID-19 in patients with cir-

rhosis or liver transplant.
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RESUMO – Contexto – Associações específicas entre cirrose hepática ou transplante de fígado e piores desfechos na COVID-19 ainda 

não estão completamente claras. Objetivo – Nosso objetivo foi avaliar as características e desfechos clínicos de pacientes com 

COVID-19 grave e cirrose ou transplante de fígado em São Paulo, Brasil. Métodos – Foi realizado um estudo observacional re-

trospectivo em um hospital quaternário. Foram selecionados pacientes com COVID-19 e cirrose hepática ou transplante de fígado. 

As características clínicas e demográficas, bem como os desfechos, foram avaliados por meio de prontuários eletrônicos. Resulta-

dos – Um total de 46 pacientes com COVID-19 e problemas hepáticos foram incluídos no estudo. Pacientes com cirrose hepática 

tiveram significativamente mais intubação endotraqueal e maior risco relativo de morte do que pacientes transplantados. Pacientes 

com pontuações MELD-Na mais altas apresentaram taxas de mortalidade aumentadas e menor probabilidade e tempo de sobrevi-

vência. Conclusão – Pacientes com cirrose hepática, especialmente aqueles com escores MELD-Na mais elevados, tiveram piores 

desfechos na COVID-19. Os pacientes com transplante hepáticos não parecem estar associados a piores desfechos da COVID-19.
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