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Abstract

Background: Chronic hepatitis C (CHC) infection is a potentially life‐threatening

condition characterized by various complications, including end‐stage liver disease

and cirrhosis. The mortality rate associated with CHC has been increasing due to the

presence of comorbidities and the use of chronic medications. Therefore, the

objective of this study was to investigate the impact of these comorbidities and

chronic medications on the treatment plan for CHC.

Methods: To achieve this objective, a cross‐sectional retrospective study was

conducted at a tertiary hospital in Jeddah, Saudi Arabia. The study population

included patients aged 12 years and above who were diagnosed with CHC between

2016 and 2021. Patients below the age of 12 were excluded from the study. A total

of 170 patients with CHC were included in the analysis. The study aimed to evaluate

the relationship between CHC complications and the treatment approach.

Results: The mean age of the study participants was 66.78 years, with a higher

proportion of female patients. The findings revealed a significant association

between hypertension (p = 0.042) and cirrhosis (p = 0.007) with changes in the

treatment plan for CHC. Moreover, the presence of diabetes mellitus (p = 0.045),

renal diseases (p < 0.001), and hypothyroidism (p = 0.004) were significantly

associated with HCV clearance after the initiation of therapy. Additionally, the use

of proton pump inhibitors (p = 0.033) and levothyroxine (p = 0.025) was found to be

associated with a higher rate of CHC clearance.

Conclusion: In conclusion, this study highlights the prevalence of comorbid

conditions and the use of chronic medications among patients with CHC. The

findings emphasize the importance of considering the effects of comorbidities and

chronic medications when developing treatment plans for CHC infections. By taking

these factors into account, healthcare professionals can optimize the management of

CHC and improve patient outcomes.
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1 | INTRODUCTION

Hepatitis C virus (HCV) infection is the primary cause of hepatitis,

liver cirrhosis, and hepatocellular carcinoma (HCC), and is also an

indicator for liver transplantation. It remains a significant global

health issue. About one third of individuals infected with HCV

experience an acute infection, which is often asymptomatic and self‐

limiting. However, the majority of patients develop CHC, which is the

main cause of advanced liver damage and has systemic clinical

consequences affecting multiple organs.1,2 CHC has a global

prevalence rate of approximately 58 million, with 1.5 million new

cases detected every year.3 While a country‐level study predicts that

the prevalence and burden of CHC will remain the same in the

coming years,4 the Ministry of Health has recently launched the

“National Program for HCV Detection and Treatment” in its second

phase. The program aims to alleviate the burden of the virus.5 The

side effects and low treatment success rate of the Pegylated

Interferon (IFN)‐γ regimen, which has been the primary treatment

for CHC since the 1990s,6 created an urgent need to develop more

potent and tolerable regimens. As a result, the subsequent develop-

ment of faster‐acting and more effective direct‐acting antiviral agents

(DAAs) has made them the current primary treatment regimen in

Saudi Arabia. According to the Saudi Association for the Study of

Liver Diseases and Transplantation, these DAAs have a treatment

success rate of up to 97%.7

A DAA‐based regimen has shown significant improvements in

both hepatic and extra‐hepatic manifestations of CHC, including type

2 diabetes mellitus, hypertension,8 depression, hepatic encephalo-

pathy,9 and a reduced progression of chronic kidney disease.10

However, certain conditions and the concurrent use of specific

medications may present unpredictable challenges in terms of

patient‐specific management and prognosis, which can lead to a

diminished quality of life.

The wide range of systemic complications associated with CHC

includes various extrahepatic manifestations. These complications

are attributed to HCV's ability to replicate using cellular mechanisms

in different organs, along with several hypothesized pathophysiolo-

gical mechanisms.11 It is believed that HCV facilitates the pathoge-

nicity of neuropsychiatric disorders through neuro‐invasion and the

induction of inflammatory processes.12

Furthermore, HCV disrupts metabolic pathways, leading to the

development of multiple cardiovascular events such as ischemic

stroke, acute coronary syndrome, heart failure, and peripheral arterial

disease.13 Vitamin D deficiency and malnutrition are also linked to

the severity of CHC, particularly in patients with cirrhosis.14

It is important to consider the possibility of drug–drug interac-

tions (DDIs), both direct and indirect, with various agents and chronic

medications. DDIs can impede the effectiveness of the CHC

treatment regimen, potentially increasing disease severity and

progression. On the other hand, certain interactions may enhance

treatment outcomes, resulting in a more significant response to liver

and systemic complications. The chronic use of proton pump

inhibitors (PPIs) has been associated with an increased incidence of

HCC in patients with chronic liver disease.15 Conversely, the use of

tricyclic antidepressants has been found to reduce the risk of hepatic

cirrhosis.16 In the United Kingdom, the most common psychological

condition among individuals with CHC was depression (26.1%),

followed by obesity (11.3%) and non‐hepatic tumors (5%).1

Additionally, potential DDIs have been observed in the

treatment of CHC with various agents, including antidepressants

(38.6%), anti‐diabetics (9.3%), immunosuppressants (6.1%), statins

(4.9%), and antiretrovirals (4.9%).1 A nationwide, population‐based

study conducted in South Korea revealed that approximately

84.8% of individuals with CHC had comorbid conditions, including

hypertension, esophagitis, dyslipidemia, diabetes mellitus, peptic

ulcer, and hepatitis B virus co‐infection. Within this group, an

average of 8.1 prescribed medications per year was observed, and

97% of CHC patients were using other medications with potential

DDIs, such as dexamethasone (25.9%), clarithromycin (8.7%),

fluconazole (6.2%), and alfuzosin (1.7%).17 The concomitant use

of these medications can impact the pharmacokinetics and

pharmacodynamics of different DAAs, highlighting the importance

of close monitoring and individualized management plans to

prevent avoidable complications.7

Given that the new country‐level program aims to improve the

health‐related quality of life for individuals with CHC,3 it is crucial to

gain more knowledge regarding various contributing factors to

achieve this goal. Therefore, this study aims to determine the impact

of different comorbid conditions and prescribed chronic medications

on the management plan for CHC.

2 | METHODS

2.1 | Study design, sitting, and eligibility criteria

This retrospective cross‐sectional study was conducted at King

Abdulaziz Medical City, a 750‐bed tertiary healthcare center located

in Jeddah, a metropolitan city in Saudi Arabia with a population of

4.86 million people. The study focused on patients with CHC who

were admitted to the medical center. The inclusion criteria consisted

of male and female patients aged 12 years and above who had been

diagnosed with CHC of any genotype between January 2016 and

January 2021. Patients under the age of 12 were excluded as they

were not eligible for the treatment regimen involving pan‐genotypic

DAAs. A non‐probability purposive sampling technique was em-

ployed, and all patients who met the eligibility criteria were included

in the final analysis.
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2.2 | Outcomes and definitions

The study was approved by the Institution Review Board of the King

Abdullah International Medical Research Center under study number

SP21J/108/03 on March 30, 2021. Due to the retrospective nature

of the study, the ethics committee waived the requirement for

patient consent. The data collection process involved accessing and

extracting information from patient records in the institution's

electronic database. Confirmation of CHC was based on the

detection of HCV antibodies in the blood, indicating past or current

infection. Active infection was further confirmed by detecting HCV

RNA using polymerase chain reaction (PCR). Patient data were

recorded in an Excel sheet without any identifiable information.

Various variables related to CHC were collected, including

demographic data, common comorbidities, chronic medications, risk

factors, and complications associated with CHC. The DAA regimens

were classified based on their mechanism of action, and the

frequency of their prescription was calculated. For example, Harvoni,

which consists of Ledipasvir and Sofosbuvir, active substances with

different mechanisms of action targeting NS5A and NS5B polymer-

ases, was included in the analysis. Changes in treatment regimens,

which involve modifying or adjusting the therapeutic approach for

patients with CHC infection, including altering medications, adjusting

dosages, or introducing new therapeutic interventions, were docu-

mented along with complications of CHC, such as liver cirrhosis,

HCC, and portal vein hypertension. Receiving treatment refers to the

administration of therapeutic interventions in the management plan

of patients with CHC, such as any of the DAA ± Ribavirin (RBV) and ±

Interferon (INF). The frequency of common comorbidities, such as

diabetes, hypertension, asthma, hepatitis B virus, thyroid diseases,

psychological diseases, anemia, infections, cardiovascular diseases,

renal diseases, and the use of chronic medications like insulin and

beta blockers, as well as risk factors such as smoking, alcohol

consumption, and hemodialysis, were recorded as well.

2.3 | Data management and statistical analysis

Data analysis was conducted using SPSS statistical software, version

20, obtained through an institutional license provided by King Saud

bin Abdulaziz University for Health Sciences. In this study, the

dependent variable is the treatment plan for chronic hepatitis C

(CHC) infection. We aimed to determine the impact of comorbid

conditions and chronic medications on the treatment plan for CHC.

The independent variables in the study include various comorbid

conditions and chronic medications. The comorbid conditions were

coded as binary variables (present or absent), and the chronic

medications were coded as binary variables (used or not used).

Qualitative variables, such as comorbidities, were presented as

percentages. Quantitative variables were described using a parame-

tric approach, reporting the mean and standard deviation. The chi‐

squared test and Fisher's exact test were used to compare qualitative

variables, and statistical significance was set at a p value < 0.05.

Logistic regression analysis was performed to identify predictors of

CHC clearance, including comorbidities, chronic medications, and

complications. Patient privacy and confidentiality were ensured, with

data coding and restricted access limited to the research team

members. Hard and soft copies of the data were securely stored

within the healthcare institution premises and accessible only to the

primary investigator.

3 | RESULTS

The study included a total of 170 patients diagnosed with CHC, out

of which 90 (52.9%) were female and 80 (47.1%) were male. The

mean age of the patients was 66.78 years with a standard deviation

of 12.29. Among the participants, 87 (51%) received anti‐HCV

treatment, while 83 (48.8%) did not receive any treatment. The

majority of patients (57.6%) did not receive any DAA treatment.

Among those who did receive treatment, the most commonly used

regimen was a combination of NS5A and NS5B inhibitors, which was

prescribed to 52 patients (30.6%). RBV and Interferon INF were

added to the DAA treatment regimen in 34 (20%) and 9 (5.3%)

patients, respectively.

A subset of CHC patients (12.4%) experienced a change in their

treatment. Specifically, the proportion of patients receiving DAA +

RBV decreased from 20% to 13.5%, while the proportion of patients

receiving DAA + INF decreased from 5.3% to 3.5% of the patients.

Regarding HCV genotypes, the most common genotypes observed

were genotype 1 (18.2%) and genotype 4 (19.4%). However, the

genotype had not been determined for the majority of patients

(61.2%) (Table 1).

Out of the 170 patients with CHC, 165 patients (97.05%) were

reported to have comorbidities. The most frequent comorbidities

observed were hypertension, diabetes mellitus, renal diseases, and

cardiovascular diseases, which appeared in approximately half of the

patients (Supporting Information: Figure S1A). Similarly, the majority

of patients (95.88%) with CHC were using chronic medications. The

most commonly prescribed medications were PPIs, antihypertensive

drugs, and beta‐blockers (Supporting Information: Figure S1B).

Approximately a quarter of the patients with CHC had additional

risk factors. These risk factors included dialysis, smoking, and a

history of blood transfusion (Supporting Information: Figure S1C).

Cirrhosis was present in over 60% of the patients, indicating an

advanced stage of liver disease. Furthermore, around one third of the

patients experienced HCC (Supporting Information: Figure S1D).

No significant associations were found between the studied

comorbidities and the need to change CHC treatment, except for a

slight association observed in patients with normal blood pressure

(odds ratio [OR] = 0.390, p value = 0.042). However, it is important to

note that this association may not have clinical significance

(Supporting Information: Table S1). Similarly, there was no observed

association between chronic medications and the need to change

CHC treatment (Supporting Information: Table S2). While the

presence of several risk factors did not affect the treatment of
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CHC (Supporting Information: Table S3), it is important to note that

cirrhotic patients had to change from the ideal anti‐HCV regimen due

to the complication of cirrhosis (OR = 6.23, p value = 0.007, Table 2).

Out of the patients who initiated anti‐HCV therapy, HCV

clearance was achieved in 85 patients, representing a clearance rate

of 50%. However, it was found that patients with diabetes mellitus

and renal diseases had a significantly lower likelihood of HCV

clearance with treatment. The OR for diabetes mellitus was 0.537

with a p value of 0.045, while the OR for renal diseases was 0.275

with a p value of <0.001. These findings suggest that patients with

diabetes mellitus and renal diseases may have a reduced response to

anti‐HCV therapy in terms of achieving HCV clearance. On the

contrary, patients with hypothyroidism had a significantly higher

likelihood of clearing HCV infection after starting anti‐HCV therapy

compared to individuals with normal thyroid function. The OR for

hypothyroidism was 3.609 with a p value of 0.004. These findings

suggest that patients with hypothyroidism may have a more

favorable response to anti‐HCV therapy in terms of achieving HCV

clearance (Table 3).

HCV clearance after initiating anti‐HCV therapy was found to be

significantly associated with the use of PPIs and levothyroxine.

Patients who were using PPIs had an OR of 2.172 with a p value of

0.033, indicating a higher likelihood of achieving HCV clearance.

Similarly, patients using levothyroxine had an OR of 2.598 with a

p value of 0.025, suggesting an increased likelihood of HCV

TABLE 1 Demographic characteristics and treatment regimen of
CHC patients.

N Mean SD

Age

170 66.78 12.297

n = 170 %

Gender

Male 80 47.1

Female 90 52.9

Genotype

Not available 104 61.2

1 31 18.2

2 0 0.0

3 2 1.2

4 33 19.4

Receive treatment?

No 83 48.8

Yes 87 51.2

Original Treatment

No direct‐acting antiviral 98 57.6

NS5A +NS3/4A inhibitors 13 7.6

NS5A +NS5B inhibitors 52 30.6

NS5A +NS3/4A +NS5B inhibitors 5 2.9

NS3/4A inhibitor 1 0.6

NS5B +NS3/4A protease inhibitors 1 0.6

Original + ribavirin (RBV)

No 136 80.0

Yes 34 20.0

Original + Interferon (IFN)

No 161 94.7

Yes 9 5.3

Change of treatment?

No 149 87.6

Yes 21 12.4

Replacing + ribavirin (RBV)

No 147 86.5

Yes 23 13.5

Replacing + Interferon (IFN)

No 164 96.5

Yes 6 3.5

Abbreviations: CHC, chronic hepatitis C; N, number of patients; SD,
standard deviation.

TABLE 2 Association of change of CHC treatment with CHC
complications.

Change of treatment?

No Yes
N = 149 % N = 21 % OR 95% CI p

Portal hypertension

No 125 (88.0) 17 (12.0) 1.23 0.38–3.96 0.754a

Yes 24 (85.7) 4 (14.3)

Cirrhosis

No 59 (96.7) 2 (3.3) 6.23 1.40–27.73 0.007b

Yes 90 (82.6) 19 (17.4)

Hepatocellular carcinoma

No 100 (86.2) 16 (13.8) 0.64 0.22–1.84 0.403b

Yes 49 (90.7) 5 (9.3)

Hepatic encephalopathy

No 137 (87.8) 19 (12.2) 1.20 0.25–5.79 0.685b

Yes 12 (85.7) 2 (14.3)

Abbreviations: CHC, chronic hepatitis C; CI, confidence interval; OR, odds
ratio.
aFisher's exact test.
bChi‐squared test.
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TABLE 3 Association of HCV clearance with comorbidities.

Clearance?
No Yes
n = 85 % n = 85 % OR 95% CI p

Hypertension

No 29 (46.0) 34 (54.0) 0.777 0.416–1.450 0.427a

Yes 56 (52.3) 51 (47.7)

Diabetes miletus

No 32 (41.6) 45 (58.4) 0.537 0.291–0.989 0.045a

Yes 53 (57.0) 40 (43.0)

Cardiovascular diseases

No 47 (47.0) 53 (53.0) 0.747 0.405–1.378 0.350a

Yes 38 (54.3) 32 (45.7)

Stroke

No 77 (48.7) 81 (51.3) 0.475 0.138–1.643 0.231a

Yes 8 (66.7) 4 (33.3)

Renal disease

No 35 (36.5) 61 (63.5) 0.275 0.145–0.522 <0.001a

Yes 50 (67.6) 24 (32.4)

Hepatitis B virus

No 73 (48.3) 78 (51.7) 0.546 0.204–1.462 0.224a

Yes 12 (63.2) 7 (36.8)

Human immunodeficiency virus

No 84 (50.0) 84 (50.0) 1.000 0.062–16.253 >0.99b

Yes 1 (50.0) 1 (50.0)

Dyslipidaemia

No 75 (51.4) 71 (48.6) 1.479 0.617–3.544 0.378a

Yes 10 (41.7) 14 (58.3)

Pneumonia

No 73 (50.0) 73 (50.0) 1.000 0.422–2.371 >0.99a

Yes 12 (50.0) 12 (50.0)

Chronic obstructive pulmonary disease

No 79 (49.7) 80 (50.3) 0.823 0.241–2.807 0.755a

Yes 6 (54.5) 5 (45.5)

Hypothyroidism

No 77 (54.6) 64 (45.4) 3.609 1.442–9.033 0.004a

Yes 7 (25.0) 21 (75.0)

Anxiety

No 83 (50.0) 83 (50.0) 1.000 0.138–7.268 >0.99b

Yes 2 (50.0) 2 (50.0)

Depression

No 82 (49.4) 84 (50.6) 0.325 0.033–3.193 0.621b

Yes 3 (75.0) 1 (25.0)

(Continues)
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clearance. These findings suggest that the use of PPIs and

levothyroxine may have a positive impact on the effectiveness of

anti‐HCV therapy in terms of achieving HCV clearance (Table 4).

Patients undergoing dialysis were found to be less likely to clear HCV

infection after initiating anti‐HCV therapy. On the other hand,

patients who had undergone radiofrequency ablation (RFA) or

transarterial chemoembolization (TACE) were more likely to clear

HCV infection after starting anti‐HCV therapy. The OR for RFA was

9.947 with a p value of 0.009, while the OR for TACE was 11.200

with a p value of 0.005. These results suggest that patients who have

undergone RFA or TACE may have a higher likelihood of achieving

HCV clearance with anti‐HCV therapy (Table 5). CHC complications

were not found to be associated with HCV clearance after the

initiation of therapy (Supporting Information: Table S4). Cirrhotic

patients had to change from the ideal anti‐HCV regimen (OR = 6.23, p

value = 0.007), while clearance did not affect the outcome of

cirrhosis, p = 0.079 (Table 6).

4 | DISCUSSION

Despite the introduction of DAAs for the treatment of CHC, there is

still a need to better understand the impact of comorbid conditions

and potential DDIs on the management of CHC and the clearance of

HCV infections. This study aimed to assess the effects of various

comorbid conditions, prescribed chronic medications, risk factors,

and CHC complications on the management of CHC and the

clearance of HCV infections following the initiation of anti‐HCV

therapy.

The study included 170 patients with CHC who were enrolled in

a tertiary healthcare center located in a metropolitan city in Saudi

Arabia. The majority of patients had at least one comorbidity, with

hypertension, diabetes mellitus, renal disease, and cardiovascular

diseases being the most common conditions observed. Additionally, a

significant proportion of the study participants (95%) were using

concomitant prescribed medications, which could increase the risk of

potential drug interactions. The most frequently reported medication

classes were PPIs, anti‐hypertensive medications, and antidiabetic

drugs.

Furthermore, half of the patients with CHC received a specific

treatment regimen and achieved clearance of HCV infections after

initiating therapy. This highlights the effectiveness of the chosen

therapeutic approach in achieving successful outcomes in terms of

HCV clearance. Among the patients included in the study, 21

individuals experienced both hepatic and extrahepatic manifestations

and required modifications in their CHC regimen. The modification of

the CHC regimen was found to be significantly associated with the

incidence of hypertension and cirrhosis. These findings align with a

study conducted by Chung et al., which was based on a nationwide

analysis of HCV‐positive veterans. In that study, medications such as

antibiotics were commonly reported among the study population,

suggesting possible DDIs with the DAAs used for CHC treatment.

The authors of the study proposed that such DDIs might necessitate

modifications in the management plan for individuals infected with

HCV.17 The antibiotics commonly prescribed in the study were

primarily for the treatment of urinary tract infections (UTIs). This

observation can be explained by the fact that cirrhotic patients, due

to bacterial translocation and immune dysfunction, are more prone to

developing bacterial infections, including UTIs.17,18 Such infections

can worsen the disease status of cirrhotic patients and contribute to

increased mortality rates.19

A literature search has indicated that patients with compensated

or decompensated liver cirrhosis have shown lower sustained

virological response at 12 weeks (SVR12) rates and a higher

likelihood of experiencing adverse events or requiring treatment

modifications.20,21 However, studies have demonstrated that re‐

treatment with pan‐genotypic DAAs, particularly sofosbuvir/velpa-

tasvir with or without ribavirin, can achieve higher SVR12 rates in

populations with a lower risk of treatment failure. These findings

suggest that despite the challenges posed by cirrhosis, tailored

treatment approaches using specific DAAs can still yield favorable

outcomes in terms of achieving sustained virological response.22–25

TABLE 3 (Continued)

Clearance?
No Yes
n = 85 % n = 85 % OR 95% CI p

Anaemia

No 76 (50.3) 75 (49.7) 1.126 0.433–2.927 0.808a

Yes 9 (47.4) 10 (52.6)

Urinary tract infection

No 80 (50.3) 79 (49.7) 1.215 0.356–4.144 0.755a

Yes 5 (45.5) 6 (54.5)

Abbreviations: CI, confidence interval; HCV, hepatitis C virus; OR, odds ratio.
aChi‐squared test.
bFisher's exact test.

6 of 12 | AWADH ET AL.



TABLE 4 Association of HCV clearance with chronic medications.

Clearance?
No Yes
n = 85 % n = 85 % OR 95% CI p

Chemotherapy

No 68 (47.2) 76 (52.8) 0.474 0.198–1.133 0.088a

Yes 17 (65.4) 9 (34.6)

Proton pump inhibitor

No 27 (64.3) 15 (35.7) 2.172 1.057–4.466 0.033a

Yes 58 (45.3) 70 (54.7)

Anti‐hypertension

No 22 (40.7) 32 (59.3) 0.578 0.301–1.113 0.099a

Yes 63 (54.3) 53 (45.7)

Beta‐blockers

No 54 (52.4) 49 (47.6) 1.280 0.691–2.371 0.433a

Yes 31 (46.3) 36 (53.7)

Statin

No 64 (50.4) 63 (49.6) 1.064 0.533–2.126 0.860a

Yes 21 (48.8) 22 (51.2)

Levothyroxine

No 76 (53.9) 65 (46.1) 2.598 1.107–6.101 0.025a

Yes 9 (31.0) 20 (69.0)

Antidiabetic medication

No 51 (48.1) 55 (51.9) 0.818 0.439–1.523 0.527a

Yes 34 (53.1) 30 (46.9)

Asprin

No 68 (49.6) 69 (50.4) 0.928 0.434–1.984 0.846a

Yes 17 (51.5) 16 (48.5)

Warfarin

No 77 (49.4) 79 (50.6) 0.731 0.242–2.205 0.577a

Yes 8 (57.1) 6 (42.9)

Steroid

No 69 (50.4) 68 (49.6) 1.078 0.504–2.306 0.846a

Yes 16 (48.5) 17 (51.5)

Anti‐convulsant

No 72 (49.7) 73 (50.3) 0.910 0.389–2.129 0.829a

Yes 13 (52.0) 12 (48.0)

Anti‐hepatitis B virus

No 78 (48.8) 82 (51.3) 0.408 0.102–1.633 0.192a

Yes 7 (70.0) 3 (30.0)

Anti‐human immunodeficiency virus

No 85 (50.3) 84 (49.7) 0.497 0.427–0.578 >0.99b

Yes 0 (0.0) 1 (100.0)

(Continues)
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The results of a large population‐based study conducted in South

Korea, which included over 47,000 patients infected with CHC and

had a median age of 57 years, revealed that 84.8% of the study

population had one or more comorbid conditions. The most frequent

comorbidities observed were hypertension, esophagitis or

gastroesophageal reflux disease, dyslipidemia, diabetes mellitus,

peptic ulcer, and gastrointestinal ulcer. Additionally, a majority of

the patients were using one or more concomitant medications, and

97% of the population required either a dose reduction or additional

monitoring to prevent potential DDIs. Pain‐relieving agents were the

TABLE 4 (Continued)

Clearance?
No Yes
n = 85 % n = 85 % OR 95% CI p

Sorafenib

No 81 (50.3) 80 (49.7) 1.266 0.328–4.885 >0.99b

Yes 4 (44.4) 5 (55.6)

Abbreviations: CI, confidence interval; HCV, hepatitis C virus; OR, odds ratio.
aChi‐squared test.
bFisher's exact test.

TABLE 5 Association of HCV clearance with risk factors.

Clearance?
No Yes
n = 85 % n = 85 % OR 95% CI p

Dialysis

No 64 (45.1) 78 (54.9) 0.274 0.109–0.684 0.004a

Yes 21 (75.0) 7 (25.0)

Smoker

No 72 (50.3) 71 (49.7) 1.092 0.480–2.487 0.834a

Yes 13 (48.1) 14 (51.9)

Radiofrequency ablation

No 84 (52.5) 76 (47.5) 9.947 1.231–80.356 0.009a

Yes 1 (10.0) 9 (90.0)

Transarterial chemoembolization

No 84 (52.8) 75 (47.2) 11.200 1.401–89.567 0.005a

Yes 1 (9.1) 10 (90.9)

Coronary artery bypass graft

No 84 (49.7) 85 (50.3) 0.497 0.427–0.578 >0.99b

Yes 1 (100.0) 0 (0.0)

History of surgery or blood transfusion

No 76 (51.0) 73 (49.0) 1.388 0.552–3.490 0.484a

Yes 9 (42.9) 12 (57.1)

Alcohol

No 84 (50.0) 84 (50.0) 1.000 0.062–16.253 >0.99b

Yes 1 (50.0) 1 (50.0)

Abbreviations: CI, confidence interval; HCV, hepatitis C virus; OR, odds ratio.
aChi‐squared test.
bFisher's exact test.
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most commonly used medications, followed by gastrointestinal

agents and antibiotics. The conflicting findings between the South

Korean study and the present analysis regarding the profiles of

comorbidities and concomitant medications could be attributed to

differences in disease prevalence and the predominant HCV

genotypes.26

In our study, we observed that 85 out of the CHC patients (50%)

achieved CHC clearance after initiating therapy. We found a

significant association between CHC clearance and certain medical

conditions. Specifically, hypothyroidism showed a direct correlation

with CHC clearance, while diabetes mellitus and renal diseases

showed an inverse correlation. This means that the presence of

diabetes and renal diseases reduced the likelihood of achieving CHC

clearance, whereas the presence of hypothyroidism increased the

likelihood. Hypothyroidism is a well‐established extrahepatic compli-

cation of CHC infections, as supported by previous studies.27–30

When thyroid hormone levels are low, it promotes the deposition of

fat in the liver, impairing its ability to efficiently metabolize fat and

increasing the risk of nonalcoholic fatty liver disease (NAFLD).

Additionally, hypothyroidism also increases the risk of developing

insulin resistance, which is another risk factor for NAFLD.

The relationship between HCV infection and diabetes is complex,

involving overlapping pathophysiology and interdependent disease

courses.31,32 Seroprevalence of HCV is higher in diabetic patients,33

although other studies have reported similar rates.34 Furthermore,

the prevalence of type 2 diabetes (T2D) is higher in individuals

infected with HCV compared to uninfected individuals. The risk of

HCV infection is also higher in diabetic patients compared to non‐

diabetics, and HCV infection itself is a risk factor for developing

diabetes, particularly in individuals over 40 years of age.35,36 This

increased risk is primarily due to peripheral insulin resistance.37

Insulin resistance has been suggested to impair SVR.38 In fact, chronic

HCV infection progresses to cirrhosis and HCC more rapidly in

diabetic individuals compared to nondiabetic individuals.33 Liver‐

related outcomes, including response to antiviral treatment and

progression to fibrosis and cirrhosis, are more pronounced in diabetic

patients.39 However, it has been observed that glycometabolism

improves after HCV eradication and achieving SVR.40,41 It is not yet

known if the presence of diabetes impacts the clearance of HCV.

Achieving SVR is equally possible in both diabetic and nondiabetic

patients.42 However, T2D accelerates the progression of CHC and

increases the risk of extrahepatic complications such as nephropathy

and ischemic stroke.43

Several studies have examined the complex association between

comorbid conditions and CHC clearance and progression.16,44,45

However, our finding of a higher chance of HCV clearance among

patients with hypothyroidism contradicts established evidence that

links hypothyroidism to a more challenging CHC course, particularly

with older treatment approaches involving IFN and ribavirin‐based

regimens.46,47 This inconsistency is supported by the report by

Jansen et al., where PPIs were not found to be significantly

associated with CHC clearance, opposite to our finding. However,

similar findings have been reported for cirrhosis.48

Similar to the study by Ortiz et al., the exploration of DAAs in

chronic renal disease remains challenging due to the excretion of

some of these drugs by the kidneys, which may increase the potential

for toxicities.49 In a related condition, poor glycemic control and

diabetes have been reported as negative predictors of CHC clearance

and are associated with a higher risk of DAA failure.50

Interestingly, we observed that patients using levothyroxine, a

synthetic thyroid hormone used to treat hypothyroidism, were more

likely to clear CHC, thus supporting the previously mentioned direct

association with hypothyroidism. This finding is in line with the

results reported by González‐Colominas et al., where the use of

statins and antihypertensives was significantly associated with CHC

clearance.26

In our study, RFA and TACE of HCC were significantly associated

with CHC clearance. Both RFA and TACE demonstrated better

prognosis and higher local control compared to either procedure

alone.51

Patients undergoing hemodialysis have a lower likelihood of

clearing HCV infection after starting therapy. This reduced clearance

may be due to changes in cytokine concentration associated with

HCV persistence and severity,52 or limitations in prescribing effective

direct‐acting antivirals DAAs.53 Long‐term studies have demon-

strated decreased HCV‐RNA levels and clearance in hemodialysis

patients compared to controls.54–56

Apparent limitations of the current study include the limited

number of cases and the lack of data on vital study variables such as

genotype, the specific CHC regimen, and the criteria of CHC

clearance. One major limitation is the inability to establish causality

and temporality. Cross‐sectional studies provide a snapshot of data at

a specific point in time, making it difficult to determine the sequence

of events. Without longitudinal follow‐up, it is challenging to

establish whether the comorbid conditions or chronic medications

preceded the treatment plan for CHC infection or vice versa.

Additionally, cross‐sectional studies may lack the ability to ade-

quately control for potential confounders, such as age and gender.

While these factors may be measured in a cross‐sectional study, they

TABLE 6 Association of cirrhosis with HCV clearance and
change of treatment.

Cirrhosis
No Yes
n = 61 % n = 109 % OR 95% CI p

Clearance

No 36 (42.4) 49 (57.6) 1.763 0.93–3.33 0.079

Yes 25 (29.4) 60 (70.6)

Change of treatment

No 59 (39.6) 90 (60.4) 6.228 1.40–27.73 0.007

Yes 2 (9.5) 19 (90.5)

Note: Chi‐squared test.

Abbreviations: CI, confidence interval; HCV, hepatitis C virus; OR, odds

ratio.
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cannot be manipulated or controlled for in the same way as in

experimental or longitudinal studies. This limitation can introduce

bias and make it challenging to establish a direct relationship between

the exposures and outcomes of interest. However, since this is the

first study in this area, further thorough investigations are needed to

determine more precisely the role of patients' demographics and

health conditions in the progression of complicated liver and systemic

disease in CHC individuals.

5 | CONCLUSION

Most patients with CHC had comorbid conditions and were taking

chronic medications. While the frequency of changes in the CHC

regimen did not show an association with CHC clearance, it is

important to consider the impact of comorbidities, CHC complica-

tions (such as liver cirrhosis), chronic medications, and other risk

factors during the treatment of CHC infection.
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