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Clinically significant portal hypertension in cirrhosis )

patients with COVID-19: Clinical characteristics and &
outcomes

Dear Editor,

A recent study by Kunutsor and Laukkanen, published in the
Journal of Infection, described a possible link between high levels
of liver injury markers at admission and the severity and death of
Coronavirus disease 2019 (COVID-19)'. This study suggests that un-
derlying liver disease may be a risk factor for COVID-19. Cirrhosis
patients, especially those with clinically significant portal hyper-
tension (CSPH), are in immunocompromised status and at higher
risk of SARS-CoV-2 infection and mortality?. However, the informa-
tion of clinical characteristics and outcomes in these patients with
COVID-19 is scarce. Furthermore, there is not much experience in
managing COVID-19 in cirrhosis patients. Here, we described the
clinical, laboratory, and radiological characteristics, treatments and
outcomes of 17 COVID-19 patients with cirrhosis.

We retrospectively analyzed 17 cirrhosis patients diagnosed
with COVID-19 from February 1, 2020 to Match 15, 2020 in Wuhan
Tongji hospital, Wuhan Jin Yin-tan hospital and Wuhan Puai hos-
pital. We collect hospital admissions, laboratory tests, radiologi-
cal tests, treatments and outcomes from clinical electronic med-
ical records. All patients had a history of cirrhosis, confirmed by
imaging and liver biopsy results. CSPH was confirmed by hepatic
venous pressure gradient (HVPG) > 10 mmHg. COVID-19 was con-
firmed by detecting nucleic acids of SARS-CoV-2 in throatswab
specimens. Severe COVID-19 was defined according to previous
study?. Acute-on-chronic liver failure (ACLF) was defined according
to guidelines*. Wilcoxon signed rank test was used for continuous
variables, and the Chi-square or Fisher’s exact test was used for
categorical variables.

Our study cohort included 17 cirrhosis patients with COVID-19
(6 CSPH patients and 11 non-CSPH patients), with a median age of
56 years (interquartile range, 51 to 64). Most patients had a his-
tory of HBV/HCV infection (14/17, 82.4%), and were in the state
of Child-Pugh classification A (15/17, 88.2%) (Table 1). Chest CT
showed typical COVID-19 pneumonia features® in 17 patients (Fig.
1) and the main symptoms of COVID-19 in these patients were
fever and cough, with a mean incubation period of 5 days (in-
terquartile range, 4-6 days). There were no significant differences
in age, etiology and stage of cirrhosis, symptoms and incubation
period of COVID-19 between CSPH and non-CSPH patients.

In laboratory tests, abnormalities were observed in indica-
tors related to cirrhosis and infection, such as platelet count,
hemoglobin, coagulation function, procalcitonin, C-reactive protein,
and ferritin. For example, 14 had hypoproteinemia, 12 patients had
lymphopenia, and 9 patients had thrombocytopenia. Meanwhile,
compared with non-CSPH patients, patients with CSPH showed
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Fig. 1. Typical pulmonary CT and hepatic ultrasound in patients with CSPH and
non-CSPH patients. CSPH, Clinically significant portal hypertension.

lower lymphocyte, platelet and hemoglobin, higher total bilirubin,
longer prothrombin time and activated partial thromboplastin time
(Wilcoxon signed rank test, P < 0.05). During the course of COVID-
19, the most frequent complications were abnormal liver function
(64.7%), kidney injury (47.1%), and ARDS (29.4%), and all CSPH pa-
tients showed abnormal liver function. Notably, one CSPH patient
developed esophageal gastric variceal bleeding (EGVB), which is
one of the most serious complications. In addition, 66.7% (4/6) of
CSPH patients were severe cases, compared with 18.2% (2/11) of
non-CSPH patients (P=0.025).

In the course of treatment, antiviral (88.2%), antimicrobial
(76.5%), hepatoprotective (64.7%) and oxygen (35.3%) therapy were
the most commonly used, and CSPH patients had a higher propor-
tion of hepatoprotective therapy (6/6 vs 5/11, P=0.025) and oxygen
therapy (4/6vs 2/11, P=0.046) than non-CSPH patients. Also, the
endoscopic sclerotherapy was applied to deal with EGVB. In addi-
tion, 3 patients (17.6%) were admitted to the intensive care unit
(ICU), and died.

Many researches have shown that the liver is a target organ
for SARS-CoV-2, and some patients with COVID-19 suffered from

0163-4453/© 2020 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Table 1

Clinical characteristics of cirrhosis patients with COVID-19.
Variable, n (%) or median (IQR) Normal range Overall (n=17) CSPH (n=6) Non-CSPH (n=11) p value
Age - 56 (51-64) 59 (50-61) 57 (53-65) 0.5820
Male - 13 (76.5) 5(83.3) 8 (72.7) 0.4927
Etiology of liver disease
HBV - 12 (70.6) 5(83.3) 7 (63.6) 0.3607
HCV - 2 (11.8) 1(16.7) 1(9.1)
Others - 3(17.6) 0(0) 3(27.3)
Incubation period, days 2-7 5 (4-6) 5 (4-7) 5 (3-6) 0.4718
Child-pugh classification
A - 15 (88.2) 4 (66.7) 11 (100) 0.1252
B - 1(5.9) 1(16.7) 0 (0)
C - 1(5.9) 1(16.7) 0 (0)
Presenting symptoms
Fever - 13 (76.5) 5(83.3) 8 (72.7) 0.6223
Short of breath - 4 (23.5) 2 (33.3) 2 (18.2) 0.4816
Cough - 11 (64.7) 4 (66.7) 7 (63.6) 0.9006
Fatigue - 6 (35.3) 2(33.3) 4 (36.4) 0.1249
Diarrhea - 4 (23.5) 1(16.7) 3(27.3) 0.6223
Headache - 2 (11.8) 1(16.7) 1(9.1) 0.6431
Complications
EGVB - 1(5.9) 1(16.7) 0 (0) 0.1626
Cardiac injury - 2 (11.8) 1(16.7) 1(9.1) 0.6431
ARDS - 5(29.4) 3 (50.0) 2 (18.2) 0.1688
ACLF - 2 (11.8) 2 (33.3) 0 (0) 0.1103
Acute kidney injury - 8 (47.1) 4 (66.7) 4 (36.4) 0.2316
Shock - 2 (11.8) 1(16.7) 1(9.1) 0.6431
Laboratory findings
WBC (x 10°/L) 3.5-9.5 4.5 (3.69-5.76) 5.0 (3.3-6.0) 4.5 (3.7-5.5) 0.3988
Lymphocyte count, x 10°/L 1.10-3.20 0.72 (0.62-1.12) 0.61 (0.47-0.9) 0.86 (0.68-1.28) 0.0487
Neutrophil count, x 10°/L 1.80-6.30 3.29 (2.19-4.28) 3.78 (1.88-4.54) 3.14 (2.49-4.17) 0.2834
Platelet count, x 109/L 125.0-350.0 98 (68-136) 60.5 (51.2-67.5) 133 (105-145) <0.0001
Hemoglobin, g/L 130-175 121 (109-138) 110 (101-119) 129 (112-140) 0.0154
ALT, U/L 7.0-40.0 47 (29-72) 65.5 (50-78) 37 (25-58) 0.2158
AST, U/L 13.0-35.0 47 (41-91) 76.5 (49-117) 47 (38-75) 0.1375
T-BIL, mol/L 0-21.0 14.3 (10.4-32.2) 37.2 (22.2-52.9) 10.8 (10.1-16.7) 0.0347
Albumin, g/L 40.0-55.0 37.5 (34.8-39.5) 36.2 (34.0-39.1) 37.6 (34.8-39.3) 0.2158
Creatinine, ;wmol/L 41.0-73.0 77.0 (60.0-88.0) 71.5 (61.3-85.5) 77.0 (62.0-93.0) 0.2640
BUN, mmol/L 2.6-7.5 7.2 (5.6-8.3) 7.2 (5.9-8.0) 7.8 (5.7-9.5) 0.3061
PT, s 11.5-14.5 14.5 (13.7-15.9) 15.9 (15.6-16.2) 13.8 (12.8-14.6) 0.0090
APTT, s 29.0-42.0 42.0 (34.7-44.9) 45.9 (43.5-48.9) 39.3 (34.2-42.6) 0.0329
INR 0.8-1.2 1.1 (1.03-1.2) 1.24 (1.19-1.27) 1.03 (1.0-1.08) 0.0831
D-dimer, mg/L 0-1.5 1.4 (0.6-2.6) 2.7 (1.7-9.6) 0.6 (0.3-1.3) 0.5657
PCT (ng/mL) 0.02-0.05 0.06 (0.04-0.13) 0.87 (0.09-1.87) 0.06 (0.04-0.06) 0.0791
CRP (mg/L) 0-5.0 29.3 (7.3-45.4) 21.3 (5.3-24.2) 39.1 (15.8-48.9) 0.4183
Ferritin, ng/mL 4.63-204 915 (433-1353) 915 (687-1144) 567 (418-1316) 0.2583
Treatments
Oxygen support - 6 (35.3) 4 (66.7) 2 (18.2) 0.0456
Mechanical ventilation - 2 (11.8) 1(16.7) 1(9.1) 0.6431
Antiviral treatment - 15 (88.2) 6 (100.0) 9 (81.8) 0.2662
Antimicrobial treatment - 13 (76.5) 4 (66.7) 9 (81.8) 0.4816
Hepatoprotective agents - 11 (64.7) 6 (100.0) 5 (45.4) 0.0245
Glucocorticoids - 1(5.9) 0 (0.0) 1(9.1) 0.1628
Endoscopic sclerotherapy - 1(5.9) 1(16.7) 0 (0) 0.1626
Severity
Mild - 11 (64.7) 2 (33.3) 9 (81.8) 0.0456
Severe - 6 (35.3) 4 (66.7) 2 (18.2)
Outcome
ICU admission - 3(17.6) 2 (33.3) 1(9.1) 0.2102
Dead - 3(17.6) 2 (33.3) 1(9.1) 0.2102

CSPH=Clinically significant portal hypertension, HBV=hepatitis B virus, HCV=Hepatitis C virus, EGVB=Esophageal gastric variceal bleeding, ARDS=Acute respiratory distress
syndrome, ACLF=Acute-on-chronic liver failure, WBC=White blood cells, ALT=Alanine aminotransferase, AST=Aspartate aminotransferase, T-BIL=Total bilirubin, BUN=Blood
urea nitrogen, PT=Prothrombin time, APTT=Activated partial thromboplastin time, INR=International standard ratio, PCT=Procalcitonin, CRP=C-reactive protein, ICU= Inten-

sive care unit.

liver injury, although this may not lead to serious clinical con-
sequences®. However, for patients with pre-existing liver disease,
there may be a greater risk after SARS-CoV-2 infection. For exam-
ple, Ji et al. reported that non-alcoholic fatty liver disease (NAFLD)
patients with COVID-19 had a higher rate of disease progression’.

Cirrhosis patients tend to be at high risk of COVID-19 due to
their specific characteristics®. On the blood test findings, many in-
dicators were abnormal, which may be caused by the character-
istics of cirrhosis, and these may be markers of the severity of

COVID-19, such as decreased platelets and lymphocytes® '°, which
were more obvious in CSPH patients. Consistent with these find-
ings, 35.3% of COVID-19 patients with cirrhosis in our study were
severe illness, and the proportion of CSPH patients was 64.7%, sug-
gesting that cirrhosis, especially CSPH, may play an important role
in the progression of COVID-19. However, it is encouraging to note
that the mortality of in this study was not high, possibly because
our center has rich experience in the treatment of cirrhosis and
CSPH, as well as in the treatment of other organs in conjunction
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with the multidisciplinary team. When treating COVID 19 patients
with cirrhosis, other complications such as EGVB, heart damage,
and kidney damage should also be noted in the control of pul-
monary symptoms.

However, only 17 cirrhosis patients with COVID-19 were in-
cluded in this study, due to the low overall incidence of cirrhosis
patients. More cases and comparative studies should be analyzed
for more robust results. Nonetheless, our results suggest that cir-
rhosis, especially CSPH, may aggravate the severity of COVID-19.
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