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Abstract

Background: COVID-19 poses a major health threat to healthy individuals and those with comorbidities. SARS-CoV-2 virus causes
liver damage and worsens pre-existing chronic liver disease that yields higher mortality rates. However, it remains unknown whether
those with chronic liver disease are at increased risk for SARS-CoV-2 virus infection and how these risks were further affected by
the patient’s demographics. Aim: this study aimed to determine the incidence of mortality and degree of severity of covid-19
infection among the studied cohort. Subject and methods: This case-control study was conducted on 124 patients: (Group A):
COVID-19 patients with previous history of treated HCV and (Group B): COVID-19 patients with previous history of untreated
HCV. Result: There was high significant difference between both groups as regard mortality rate. Also, active HCV infection was
associated with more severe disease and higher mortality in patients co-infected with SARS-CoV-2, HCV viral load being an
independent risk factor for all-cause mortality and liver impairment. The severity of liver impairment was associated with poor
clinical outcomes in COVID-19 patients. Conclusion: These results suggested that close monitoring and careful treatment for active-
HCV patients with COVID-19 are needed to avoid health deterioration and fatal outcome.
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INTRODUCTION

Since the end of 2019, a novel severe acute respiratory syndrome coronavirus (SARS-CoV-2) has caused an outbreak
of corona virus disease 2019 (COVID-19), resulting in an emerging global threat rapidly spreading throughout the
world1. On March 11th, 2020, the WHO declared the COVID-19 as a pandemic2.

In general, patients with pre-existing morbidities are at higher risk of a severe course of COVID-19. However, liver
disease was not specifically listed in the published studies so far3. It is possible that patients with advanced liver disease
are at increased risk of SARS-CoV-2 infection due to cirrhosis-induced immunodeficiency4.

One of the major causes of liver-related mortality and morbidity worldwide is hepatitis C virus (HCV) infection.
Globally it was estimated that 1% of the population (71 million) are infected with HCV. However, most HCV-infected
people are unaware of their infection5, 6. Chronic HCV infection leads to a progressive disease, with about 15% of
infected patients developing cirrhosis and approximately 7% of adult patients with cirrhosis progressing to
hepatocellular carcinoma?.

Patients with chronic liver disease including cirrhosis may be at higher risk of death resulting from COVID-19, but
risk factors in specific liver diseases have not been defined8. Both liver and bile duct cells express angiotensin-
converting enzyme 2. Thus, the liver is a potential target for SARS- COV-2 infection. The incidence of liver disease in
death cases of COVID-19 was as high as 58% to 78%9.
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In 2016, the WHO released a global health sector strategy for eliminating viral hepatitis by 2030 that includes global
and country-wide targets for the testing, treatment, and prevention of CHC10. Since 2015, the development and
approval of novel, oral, interferon-free, antiviral treatment with direct-acting antivirals (DAAS) has substantially
improved the treatment of HCV infection11. With an efficacy approaching 100% and a short duration of therapy, DAAs
are highly effective, safe, and well-tolerated alternative for previously used therapies based on interferon1l, 12.

Despite the fact that CHC does not seem to increase the risk of a severe course of COVID-19, in case of co-infection,
an early admission and inclusion to the experimental antiviral therapy of COVID-19 should be considered, following
local recommendations. One of the DAAs, sofosbuvir alone or in combination with ribavirin, has been suggested for
the experimental treatment of COVID-193.

The current study aimed to determine the incidence of mortality and degree of severity of COVID-19 infection in treated
versus untreated HCV patients at Aswan university hospital.

PATIENTS AND METHODS

This case-control study was conducted at the isolation sector, Aswan University Hospital, in the period from
November 2021 to March 2022. Sample size calculation was conducted using STATA-16 software, with an alpha error
0.05, and power 80%, and mortality reduction from 30% in untreated HCV to 10% in treated HCV cases. The minimum
required sample size was 124 in 1:1 ratio (62 in each group).

Patients aged > 18 years, with confirmed positive COVID-19 infection, of any race, gender, or occupation, with
positive history of HCV and with CHILD-A score were included while those with confirmed negative COVID-19,
without liver cirrhosis and pregnant women were excluded. Sovaldi was administered to the treated group.

All patients were subject to:
Clinical assessment:
Clinical History:

including socio-demographics (age, sex, residency, occupation) clinical data (smoking, presenting complaint,
jaundice, itching, abdominal pain, weight loss), history of previous hepatic encephalopathy, previous antiviral
treatment, previous bilharziasis/anti-bilharzial treatment and presence of comorbidities (diabetes mellitus/hypertension.

Clinical examination:

e  General examination

e Abdominal examination

e Laboratory Investigation: including CBC and Liver function

e Abdominal ultrasonography

e Ultrasonography Examination: Abdominal US using single operator pelvi-abdominal ultrasound (Toshiba:
grey scale ultrasound with color Doppler, curvilinear probe 3.5 MHZ).

e Transient elastography (TE): It was measured with the standard M-probe using the right lobe of the liver.
Eleven valid readings were taken for each case aiming for an interquartile range of <30% with at least 66%
success rate.

e Liver Stiffness and Controlled Attenuation Parameter (CAP) measurement: CAP range is commonly between
100 and 400 dB/m, and the presence of liver steatosis is defined by a median CAP >236 dB/m. As for liver
biopsies, it was possible to determine 3 grades of steatosis according to the level of CAP. The values commonly
chosen to indicate steatosis as absent (S0), mild (S1), moderate (S2) and severe (S3) are: SO <236 dB/, S1
>236 dB/m, S2 >270 dB/, and S3 >302 dB/m.

The main outcome measured were mortality rate, severity of the disease using PRIEST COVID-19 clinical severity
score, PRIEST COVID-19 Clinical Severity Score (SCHARR) and Treatment administrated during admission. The
PRIEST COVID-19 clinical severity score is essentially: The NEWS2 score + 2 points for age 50-65, 3 points for age
66-80, 4 points for age >80 + 1 point for male sex + 1 point for each level of performance status below unrestricted
normal activity.

Statistical analysis:
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Analysis of data was carried out using Statistical Package for Social Science version 20 (SPSS Inc., Chicago, IL,
USA). Quantitative variables were described as mean and standard deviation (SD). Qualitative variables were described
as frequency and percent. Shapiro-Wilk test was used to test for normality. In order to compare parametric quantitative
variables between two groups, Student t-test was performed. Qualitative variables were compared using chi-square
(X2) test or Fisher’s exact test as appropriate. Pearson’s correlation coefficient/Spearman Ranked correlation
coefficient was used to assess for the association between two variables as appropriate. A p-value <0.05 was considered
significant.

Ethical Consideration:

IRB approval was obtained from the Medical Ethic Committee, Faculty of Medicine, Aswan University (IRB no
550/7/21).
The study was carried out in accordance with the Helsinki Declaration guidelines.

An official written administrative permission letter was obtained from dean of faculty of medicine, Aswan university
hospital, and head of internal medicine department. The title and objectives of the study were explained to them to
ensure their cooperation

A written informed consent was obtained from the patient before the participation in the study. All collected data
was confidential and was used for the purpose of scientific research only. Every research participant had the complete
right and freedom to withdraw at any time from the study without any consequences on the medical service provided.

RESULTS:

A total of 124 HCV patients were recruited from the isolation sector, Aswan University Hospital, in the period from
November 2021 to March 2022. Fig. 1 showed the flow diagram of the current study. The two groups were comparable
with respect to the age, sex, smoking, HCV duration, weight and MBI (p > 0.05) (Table 1).

Table 2 showed the difference in laboratory findings between groups. The mean AST level in treated HCV cases group
(26 + 8.5 U/L) was significantly (p<0.001) lower than the level in those untreated (75 £ 20.6 U/L). Also, total bilirubin
level was significantly (p=0.001) lower (2.55 £ 8.8 mg/dl) than the level in those untreated (48 + 7.1 mg/dl). Likewise,
the mean direct bilirubin level was significantly (p<0.001) lower (0.19 + 0.02 mg/dl) than the level in those untreated
(0.9 £ 0.01 mg/dl). Similarly, serum albumin level was 3.53 £ 0.01 g/dl in treated HCV cases which was significantly
(p<0.001) higher than 3.11 £ 0.01 g/dI in the untreated group. As well, the mean INR was significantly (p=0.009) lower
(1.2 £ 0.1) than in those untreated (1.4 £ 0.2). On the other hand, the mean ALT level was insignificantly (p=0.108)
higher in treated HCV cases (25.5 + 8.8 U/L) than in untreated group (48 £ 7.1 mg/dl). Likely, there was statistically
insignificant (p=0.712) difference in the mean PT between the two studied groups. The mean PT in treated HCV group
was lower (12.6 £ 2.1 seconds) than in the untreated group (14.9 + 2.2).

The difference in the CBC parameters between groups was illustrated in table 3. The mean RBCs count in treated

HCV cases group (4.1 + 0.7*10%/ml®) was significantly (p=0.005) lower than the level in those untreated (4.5 *
0.5*10%ml®). Also, mean platelet count was significantly (p=0.002) higher in treated HCV patients (189.9 + 12.2
*10%ml®) than the count in those untreated (181.5 + 19.8 *10%ml®). Conversely, the mean WBCs count was
insignificantly (p=0.194) higher in treated HCV patients (6.52 + 1.2 *10%/ml®) than the count in those untreated (6.22
+ 1.1 *10%/mP®). Alike, the mean hemoglobin level in treated HCV cases group (10.4 + 1.4 g/dl) was statistically
insignificantly (p=0.610) lower than the level in those untreated (13.5 £ 1.4 g/dl). Moreover, the mean BUN level in
treated HCV cases group (35 + 10.9) was significantly (p<0.001) lower than that in those untreated (42.5 + 3.9).
Unlikely, the mean serum creatinine level in treated HCV case group (0.92 £+ 0.2 mg/dl) was insignificantly (p = 0.122)
lower than that in those untreated (0.96 + 0.2 mg/dl) (Table 3).
Table 4 showed the difference in abdominal ultrasound parameters between groups. The mean right liver lobe diameter
in treated HCV cases group (13.3 £ 1.3 cm) was significantly (p=0.01) lower than that in those untreated (14.5 £ 0.9
cm). Unlikely, the mean splenic diameter in treated HCV cases group (12.9 + 1.7 cm) was insignificantly (p=0.923)
lower than that in those untreated (15.1 + 1.7 cm).
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Moreover, the mean PRIECT score was higher (5.52 + 0.9) in untreated HCV cases than in treated cases (5.01 +
0.9) and this was statistically insignificant (p=0.673). Regarding the mortality rates among cases, it was significantly
higher among untreated cases (n=5, 8.1%) compared with those previously treated (n = 1, 1.6%) with statistically
significant results (Table 5).

Table (1): Comparison between the studied groups as regard demographic data

Group A Group B Test P
(n=62) (n=62)

e Age T=1.01 0.94*
v'Mean = SD 40.12+35 39.3+35

e Sex ¥?=0.03 0.85**
v Male 33 32

v Female 29 30

e Smoking history 12 10 ¥?=0.22 0.63**
e HCV duration (years) 10.2+1.54 9.98+1.52 1.026 0.91*
¢ Weight 76.2+3.1 76.4+3.2 T=1.03 0.90*
e BMI 26.2+2.1 26.4+24 T=1.30 0.29*

*Independent t-test was used to compare the mean difference between groups.
**Chi-square test was used to compare the proportion difference between groups.

Table (2): Comparison between the studied groups as regard Laboratory investigations

Group A Group B Test P
(n=62) (n=62)
AST (U/L) 26.0+£85 75.0 £ 20.6 22.24 <0.001*
ALT(U/L) 255+8.8 480+7.1 1513 0.108**
Total-Bilirubin (mg/dl) 0.9+0.02 21+04 4.84 0.001*
Direct Bilirubin (mg/dl) 0.19+£0.01 0.9+0.01 86.77 <0.001*
Serum albumin(g/dl) 353+04 311+0.1 12.25 <0.001*
INR 1.2+0.1 1.4+0.2 2.77 0.009*
PT(s) 126+2.1 14.9+2.2 1.097 0.71

*Independent t-test was used to compare the mean difference between groups.

Table (3): Comparison between the studied groups as regard CBC and Kidney Function Parameters

Group A (n=62) | Group B (n=62) Test P
e WBCs (x103 /ml3) 6.52+1.2 6.22+1.1 1.39 0.19
e RBCs (x103 /ml3) 41+0.7 45+05 2.07 0.005*
 Hemoglobin (g/dl) 10.4+1.4 135+1.4 1.13 0.61
o Platelet (x103 /ml3) 189.9+12.2 181.5+19.8 2.63 0.002*
e BUN 35.0+10.9 4252+39 7.61 <0.001*
e Creatinine 0.92+0.2 0.96+0.2 1.49 0.12
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*Independent t-test was used to compare the mean difference between groups.

Table (4): Comparison between the studied groups as regard Abdominal Ultrasonography

Group A (n=62) | Group B (n=62) Test P
Right liver lobe (cm) 13.25+1.3 1452 £ 0.9 1.93 0.01
Spleen diameter (cm) 1291+17 15.02+ 1.7 1.023 0.92

*Independent t-test was used to compare the mean difference between groups.

Table (5): The PRIEST COVID-19 Clinical Severity Score and Mortality of studied cases

Group A Group B Test P
(n=62) (n=62)
PRIEST score 5.01+£09 5.52+0.9 1.114 0.67*
Mortality 1 (1.6%) 5 (8.1%) 62.67 <0.001**

*Independent t-test was used to compare the mean difference between groups.
**Chi-square test was used to compare the proportion difference between groups.

DISCUSSION

In recent years, the treatment landscape for chronic hepatitis C (CHC) virus infection has been dramatically
improved with the advent of all-oral, interferon-free, DAA therapies. Since 2016, three pan-genotypic DAA regimens
have been approved for the treatment of CHC by the European Medicines Agency These regimens achieve high rates
of sustained virology response (>95%) with good safety profiles, and as such are recommended by international
guidelines 3. Furthermore, DAAs can be prescribed by a wide range of health care professionals (HCPs) experienced
in treating patients with HCV (general practitioners and specialists across different relevant disciplines). Despite these
advances, 71 million people globally are chronically infected with HCV and up to 80% of them remain undiagnosed*.

In 2016, the World Health Organization (WHO) adopted their “Global Health Sector Strategy on Viral Hepatitis,
2016-2021,” setting a target of eliminating viral hepatitis as a major public health threat by 2030 by reducing new
chronic infections by 90% and mortality from CHC by 65%. However, few countries are on target to meet WHO
elimination targets by 2030. Germany has one of the largest numbers of CHC cases in Europe commensurate with its
large population size'®. After the COVID-19 pandemic and its disruption to the access to health care, globally, despite
the availability of effective therapies, many patients diagnosed with CHC remain untreated?®,

This work aimed to study the incidence of mortality and degree of severity of covid19 infection in HCV treated
patients versus HCV not treated patients in Aswan university hospital. This study showed that there was insignificant
difference between both groups as regard age, sex, Smoking history or HCV duration. A study by Buggisch et al
(2021)*°, as well as a US study by Niederau, et al.'” conducted in the interferon era, showed a lower uptake of treatment
in women compared with men, in agreement with the Buggisch et al (2021) conducted in the DAA era. The sex factor
was unexpected because men have been shown to have a lower use of medical services than women both in the USA
and Germany.

This study reported that there was insignificant difference between both groups as regard weight or BMI. Ji et al
(2020)*® showed that consecutive patients with confirmed COVID-19 and information relating NAFLD status were
studied. Progressive diseases patients were older, with higher BMI.

Also, this study results illustrated that there were significant difference between both groups as regard AST, Total-
Bilirubin, Direct Bilirubin, Serum albumin and INR. lavarone et al (2020)*° showed that the mean AST was 48, the
mean ALT was 48, the mean total bilirubin was 1.8, the mean Serum albumin was 2.8, the mean INR was 1.4. Several
papers reported on the impact of SARS-CoV-2 infection on transaminase levels in the general population, although
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they did not specifically focus on the clinical significance of these alterations in terms of both morbidity and mortality,
especially in patients with cirrhosis?.

Recently, Dong et al (2020)% reported a 50% ALT increase in 202 consecutive patients with confirmed COVID-19,
which included 38% with NAFLD. Interestingly, the authors reported that patients with NAFLD had a higher likelihood
of abnormal liver function tests from admission to discharge (70% vs. 11.1%). Also, lavarone et al (2020)*° was the
first reporting on the impact of SARS-CoV-2 infection on ALT levels in patients with cirrhosis, showing that acute
liver injury was observed in nearly 50% of patients with previously normal transaminases values. Moreover, a hepatitis
flare was not uncommon at SARS-CoV-2 diagnosis. However, more data are needed to clarify the impact of an ALT
increase on the natural history of patients with cirrhosis and SARS-CoV-2 infection, and to better explain the pathogenic
mechanism of coronavirus in causing liver damage at the level of liver cells. A potential direct cytopathic effect has
been suggested, since the abundant angiotensin-converting enzyme 2 receptors in the liver might favor SARS-CoV-2
entry into the hepatocytes. Otherwise, the liver might be indirectly involved in the severe inflammatory response
following SARSCoV-2 infection, as it contains a large number of macrophages and is a potent cytokine producer®®.

Additionally, the current findings reported that there were highly significant differences between both groups as
regard RBCs and Platelet. This was in agreement with lavarone et al (2020)*° who found that the mean WBCs count/mm
was 4.5*10%, the mean PLT was 115%10%. As well, Qi et al (2021)?* showed that the mean White cell, x109 /L was
4.34, the mean Neutrophils, x109 /L was 2.64, the mean Platelets, x109 /L was 120. Likely, Buggisch et al (2021)*°
showed that there was insignificant difference between both groups as regard Platelet. This study showed that there was
significant difference between both groups as regard BUN. lavarone et al (2020)*° showed that the mean Creatinine
was 1.00 mg/dl. Also, Qi et al (2021)?* showed that the mean BUN was 5.5 mmol/L and the mean Creatinine kinase
was 87 U/L.

Furthermore, this work revealed that there was high significant difference between both groups as regard Mortality
rate. Although baseline Child-Pugh scores, baseline MELD, and CLIFC organ failure score were all significantly
associated with mortality, their ability to effectively discriminate those who survived or died following SARS-CoV-2
infection was limited. However, patients with advanced liver disease did have a particularly poor prognosis following
SARS-CoV-2 infection with diminishing chances of recovery as they moved through the disease course. Only 46% of
hospitalized patients with Child-Pugh C cirrhosis survived, and this proportion dropped to 21% in those admitted to
ICU and further still to 10% in those receiving invasive ventilation. These findings have important prognostic
implications and highlight the need for careful monitoring of patients with cirrhosis throughout their hospital admission.
Our data will also help inform clinical decisions regarding both the escalation of care to ICU and the use of COVID-
19 palliative care guidelines in patients with advanced liver disease who undergo rapid inpatient clinical deterioration®®.

Boettler et al. showed that the high mortality in patients with cirrhosis should also prompt consideration of novel
targeted therapies such as dexamethasone with proven efficacy in hospitalized patients with COVID-19. However, our
data show that patients with cirrhosis are significantly less likely to received targeted antiviral therapy than CLD
patients without cirrhosis, which may reflect clinician concerns regarding the safety profile of various agents currently
in development. This highlights the importance of carefully evaluating drug hepatotoxicity during COVID-19 clinical
trials to ensure that patients with cirrhosis are not unnecessarily denied potentially disease-modifying treatments®.

In lavarone et al (2020) study?®®, the 30-day mortality rate was higher in patients with moderate/severe respiratory
failure and in those who had worse liver function, as indicated by the increased MELD and CLIF-OF scores at COVID-
19 diagnosis. While the association between severity of lung failure and early mortality was expected, their study is the
first to define the predictive role of CLIF and MELD scores in the setting of acute failure of chronic liver disease due
to COVID-19.

The current study encountered some limitations; the retrospective design of the study may have recall bias and affect
the temporal sequence of relations. The short follow-up after diagnosis of SARS-CoV-2 infection and the low number
of patients admitted to ICUs are other limitations. However, it is believed that this last point might not only be a
consequence of the retrospective collection of data but also of the effective limited access to ICUs of patients with
severe comorbidities, such as cirrhosis. In fact, during the study period, dramatic scarcities of ICU beds were present.
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CONCLUSION

In conclusion, active HCV infection was associated with more severe disease and higher mortality in patients co-
infected with SARS-CoV-2, HCV viral load being an independent risk factor for all-cause mortality and liver
impairment. The severity of liver impairment was associated with poor clinical outcomes in COVID-19 patients. Further
research is required to confirm our findings in prospective studies and larger samples. Our results suggest that close
monitoring and careful treatment for HCV patients with COVID-19 are needed to avoid health deterioration and fatal
outcome.
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