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Abstract

Hepatitis C virus (HCV) infection is a major public health concern, with more than 58 mil-
lion people chronically infected worldwide. The management of HCV, once the domain of
specialists only, has been revolutionized by the advent of direct-acting antiviral therapies.
To reduce the burden of HCV in the United States (US), emphasis is now being placed on
the involvement of primary care physicians in the management of HCV patients. Inclusion
of more primary care providers in the HCV diagnosis and treatment initiatives can assist
in achieving the goal of HCV elimination, especially in the medically underserved areas.
To actively engage in the management of HCV, primary care providers must understand
its epidemiology, risk factors, natural history, current treatment regimen, and potential
complications. This manuscript reviews these key areas, along with presenting the cost-
effectiveness of treatment and evidence-based guidelines for follow-up care in adults with
chronic HCV infection who have undergone HCV treatment. Equipped with this founda-
tional knowledge about HCV management, primary care physicians can play a vital role in
eliminating HCV.

Keywords: Hepatitis C; direct-acting antivirals; primary care physician; Hepatitis C screening;
cost of treatment

1. Introduction

First identified in 1988, the hepatitis C virus (HCV) is a single-stranded RNA virus that
has since emerged as a significant global health concern. At least six major HCV genotypes
have been identified, with genotype 1 accounting for about 46% of infections worldwide [1].
Genotypes 1-3 are prevalent worldwide, whereas genotypes 4 and 5 are found mostly in
Africa, and genotype 6 is prevalent in Asia [2]. Globally, an estimated 58 million people
are living with chronic HCV, including approximately 2 to 2.2 million individuals in the
United States (US) [3,4]. In 2016, the World Health Organization (WHO) adopted a strategy
to eliminate viral hepatitis C as a public health threat by 2030 [5]. This was defined as a
90% reduction in new chronic infections and a 65% reduction in mortality as compared to
2015 [6]. The elimination of HCV as a public health threat would require 90% of all the
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individuals with HCV to be diagnosed and at least 80% of the diagnosed individuals to
be treated [6].

Acute HCV infection is either asymptomatic or presents with mild, nonspecific symp-
toms. Without treatment, 15-45% of individuals spontaneously clear acute infections within
6 months of onset, and the remaining individuals develop chronic HCV [6,7]. Chronic
hepatitis C is associated with significant morbidity, mortality, and economic burden [8]. It
can progressively lead to cirrhosis, liver failure, and hepatocellular carcinoma (HCC).

The hepatitis C virus (HCV) genome is a ~9.6 kb single-stranded RNA that encodes
structural proteins (Core, E1, E2), the p7 ion channel, and nonstructural proteins (NS2,
NS3, NS4A, NS4B, NS5A, and NS5B) [9,10]. These proteins are essential for viral entry,
replication, and assembly, and thus they serve as key targets for DAAs [11]. Current
DAA regimens are categorized into three major classes: NS3/4A protease inhibitors,
NS5A inhibitors, and NS5B RNA-dependent RNA polymerase inhibitors (e.g., nucleotide
analogs) [12]. Given the high genetic variability of HCV and the presence of multiple
genotypes and subtypes, combination therapy using agents from different classes is rec-
ommended to prevent resistance and achieve a sustained virologic response (SVR) [13].
This approach parallels the rationale behind combination antiretroviral therapy in HIV
management. Moreover, suboptimal dosing or poor adherence can promote the emergence
of drug-resistant variants, highlighting the importance of proper regimen selection and
patient monitoring during treatment.

2. Role of Primary Care Physicians

Traditionally HCV patients were primarily managed by gastroenterologists and infec-
tious disease (ID) specialists. Early diagnosis of HCV infection, linking HCV patients to
proper care, and adherence to treatment are pivotal for HCV elimination [14]. Historically,
very few primary care physicians (PCPs) have been involved in the management of HCV
patients, especially in rural areas, likely due to lack of training [15]. However, the transfor-
mation of HCV treatment has occurred with the advent of DAA drugs. This, coupled with
the limited availability of specialists treating HCV, has resulted in increased calls for the
involvement of primary care providers in chronic HCV treatment and follow-up [16-18].
Studies have reported similar rates of achieving a sustained virological response with DAA
treatment, irrespective of whether the treatment was administered by ID specialists or
trained primary care providers [19]. Multiple studies have also shown that with education
and training, PCPs can safely assume HCV treatment meeting the need for HCV care
in rural areas with limited availability of specialist care [20-22]. Active engagement of
primary care physicians in the management of patients with chronic HCV is crucial in
tackling the HCV epidemic.

3. Objective

This manuscript aims to provide readers with foundational knowledge about HCV
diagnosis, management, and follow-up. This information can prepare primary care physi-
cians to play an active role in the early diagnosis and management of adult patients with
chronic HCV. The material presented in this manuscript can also serve as an initial point of
reference for primary care physicians interested in independently treating chronic HCV
patients. This paper was also presented as a poster at the annual Society of General Internal
Medicine conference in Boston, 2024 [23].

4. Prevalence of HCV Worldwide

The annual incidence of acute HCV has been estimated to be around one million
globally [24]. The prevalence of HCV decreased from 2.8% (185 million) to 2.5% (177 million)
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from 1990 to 2005, with the most notable decreases in the high-income countries [25]. The
highest prevalence (>3.5%) was found to be in Central Asia and Central Africa, and the
lowest prevalence (<1.5%) in South Africa, North America, Central Latin America, Pacific
Asia, and Western and Central Europe [25].

5. Prevalence and Mortality of HCV in the United States (US)

In the US, an estimated 2 to 2.2 million people are chronically infected with HCV [3,4].
HCYV prevalence is higher in males (1.4%) compared to females (0.5%), with non-Hispanic
Whites having the highest prevalence [4]. In 2020, the mortality rate due to HCV was
3.45 per 100,000 US population, showing a decline from its peak of 5.03 per 100,000 in
2013 [26]. This downward trend in HCV mortality rates since 2013 is driven by substantial
decreases in HCV deaths in the West, Southwest, and Northeast regions of the US [27]. One
potential factor resulting in this decrease is the emergence of curative treatment in the form
of DAA drugs in 2011 [27].

6. HCV Routes of Transmission

Hepatitis C can be transmitted through contact with infected blood or via sexual
intercourse [1]. In 15-45% of people exposed to hepatitis C virus, the infection is self-
limited [6,7]. With self-limited infection, HCV-specific antibodies, not RNA, can be detected
in blood. However, in the remaining population, HCV infection persists with long-term
complications, including cirrhosis that can eventually develop into HCC [28]. HCV patients
may often present with hepatitis B virus (HBV) or human immunodeficiency virus (HIV)
coinfection due to similar transmission routes [29].

Intravenous (IV) drug use is the strongest risk factor for transmission of infection, with
other significant risk factors including multiple sexual partners, tattoos, hemodialysis, and
perinatal transmission [1]. Although sexual transmission accounts for a minority of HCV
cases, acute hepatitis C or reinfection has become a significant problem in HIV-infected
men who have sex with men [2].

7. Diagnosis and Screening for HCV

Anti-HCV antibody testing is recommended under all guidelines as the first step to
screen for chronic HCV infection [30]. Seroconversion with detectable anti-HCV antibodies
normally occurs 32 to 46 days after initial infection [31], although it may take as long as
12 to 24 weeks particularly in immunocompromised individuals [32].

In patients with acute infection or an impaired immune response, HCV RNA testing
is recommended over anti-HCV antibody testing. This decreases the possibility of false
negatives [33,34]. HCV RNA is detectable within 1-2 weeks of acute infection [35].

Universal testing is now recommended by the U.S. Preventive Services Task Force
(USPSTE), the American Association for the Study of Liver Diseases (AASLD), the European
Association for the Study of the Liver (EASL), and the Centers for Disease Control and
Prevention (CDC). Further details outlining the screening criteria and testing to diagnose
HCYV are shown in Figures 1 and 2, respectively.
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WHO SHOULD GET
TESTED?

Adults > 18 years of age

ONCE in a LIFETIME

PREGNANT women during

each Pregnancy

Person with RISK FACTORS

to continue testing regularly

Figure 1. Hepatitis C screening criteria as per the CDC and USPTF guidelines. Figure created by
authors using stock images from Microsoft Word.



J. Clin. Med. 2025, 14, 4801

50f 16

Recommended Testing to
Diagnose HCV

HCV Antibody Test

costs around $58*

[ ol

Non-Reactive Reactive

2 \

N .
Qriboay PCR test for HCV RNA
detected
costs around $319*
Okay to stop testing J J,
Detected Not Detected
N \L
Current HCV No current HCV
infection infection
Connect with care Additional testing as

appropriate

*prices from Labcorp estimates

Figure 2. Flowchart depicting steps to diagnose hepatitis C infection and if patient needs to be
referred for further treatment. Prices from Labcorp estimates are based on walk-in testing. Available
online: https:/ /www.findlabtest.com/lab-test/search?q=1t140659+1t550080 (10 December 2023).

8. Natural History of Infection

The course of natural history of HCV infection is shown in Figure 3. Acute HCV is
clinically mild, often goes unrecognized and undiagnosed, and is spontaneously cleared in
15-45% of patients [6,7]. Additional follow-up for reinfections might be needed depending
on what risk factors a patient may have [6,7]. Although acute HCV infection is frequently
asymptomatic, it can manifest as acute hepatitis with jaundice, or in rare cases, as fulminant
hepatic failure [36]. Alanine transaminase (ALT) levels frequently reach values more than
two times the normal upper limit with concomitant rises of serum bilirubin [31]. Thus,
patients can develop clinical symptoms two to twelve weeks after transmission [24]. Even
in symptomatic patients, symptoms and signs are nonspecific, and commonly reported
symptoms include fatigue, nausea, abdominal pain, loss of appetite, mild fever, itching,
or myalgias [24]. Development of jaundice occurs in 50-84% of clinically symptomatic
patients with acute HCV infection [37].
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Figure 3. Flowchart depicting natural history of acute hepatitis C infection and its progression.

9. Complications of HCV Infection
9.1. Hepatic

The most serious complication of chronic HCV infection is liver-related mortality due
to decompensated liver cirrhosis or the development of HCC [32]. It has been previously
reported that 16-33% of the patients developed liver cirrhosis within 20 years of initial
infection [32,38]. There are certain risk factors associated with an increased risk of progres-
sion to cirrhosis and subsequently HCC. Advanced age is one of the most important risk
factors for fibrosis progression, and other factors include increased alcohol consumption,
coinfection with HBV or HIV, and male sex [32,39]. Assessing the degree of fibrosis is
recognized as an important predictor of HCV disease progression and clinical outcomes.
Patients with bridging fibrosis are at an increased risk of developing complications from
advanced liver disease such as portal hypertension [40]. On the other hand, HCV infection
acquired during childhood seems to take a much milder course [41]. The mechanism to
explain this has not been fully elucidated; however, changes in the regenerative capacity of
the liver, alterations of the immune system, and telomere shortening with age may play
important roles in this mechanism [42].

9.2. Extrahepatic

Patients who develop chronic HCV infections have a high prevalence of multiple
extrahepatic conditions compared to age-matched, general-population controls [43]. HCV
infection is strongly associated with mixed cryoglobulinemia vasculitis [44]. There are
also complex associations between HCV and other conditions such as diabetes, thyroid
disease, chronic renal disease, lichen planus, porphyria cutanea tarda, and neuropsychiatric
conditions such as depression [45].

10. History of HCV Treatment

Over the last 20 years, antiviral therapy for HCV infection has drastically improved.
Since 2013, the availability of DAAs has increased both the response rates and tolerability
to HCV treatment [46]. They can be orally administered and treat a larger spectrum of
viral genotypes with shorter treatment durations [47]. In addition, they can be prescribed



J. Clin. Med. 2025, 14, 4801

7 of 16

without intramuscularly administered interferon (IFN), which has been associated with
adverse side effects. The cure rate with the DA As is higher than 95% [48,49]. The remarkable
clinical efficacy of DA As has resulted in their adoption as a public health intervention to
control HCV infection globally.

11. Considerations for Primary Care Physicians Before Initiating
HCV Treatment

There are several considerations to account for prior to initiating HCV treatment to
ensure its safety and effectiveness. The first is determining whether the patient has active
or chronic HBV infection. During or after DAA therapy in HCV patients, many cases of
HBYV reactivation have been reported in patients with HBV who were not receiving HBV
suppressive therapy [50]. Thus, hepatitis B surface antigen (HBsAg), total antibody to hep-
atitis B core antigen (anti-HBc), and hepatitis B surface antibody (anti-HBs) testing should
be obtained in all individuals before initiating treatment [50]. Subsequent immunization
with HBV vaccines should be considered for those eligible. Of note, being HBsAg-positive
is not a contraindication to DAA therapy. Those who test positive for HBsAg should be
further tested for HBV DNA. For patients with a positive HBV DNA test and/or evidence
of active HBV infection, HBV therapy should be started concurrently or before the initiation
of DAA therapy [51]. A negative HBsAg test with positive hepatitis B core antibodies and
+/— hepatitis B surface antibodies indicate mostly resolved HBV infection, and the risk of
reactivation of HBV with DAAs is relatively low [52].

Secondly, drug interactions should also be considered. Medications to be aware of
include proton pump inhibitors, statins, amiodarone, and St. John’s wort extract [53].
Generally, current therapies have well-characterized pharmacology and manageable drug
interaction profiles. Of note, no modifications are needed for patients receiving medication-
assisted therapy (MAT) for opioid use disorder [54]. However, clinicians should work
closely with addiction specialists to manage any potential medication interactions and
ensure that patients have adequate support during treatment [54,55]. The common side
effects of DAA therapy include fatigue, nausea, diarrhea, and vomiting. Although rare,
serious side effects including pneumonia, renal failure, myocardial infarction, and cardiac
arrest have been reported [56].

12. Current HCV Treatment Guidelines

The goal of hepatitis C treatment is to attain SVR. SVR refers to the continued absence
of HCV from the blood, thus reflecting the eradication of HCV from the body. SVR after
12 weeks of treatment is a commonly used parameter to gauge the success of HCV treat-
ment [57,58]. In 2011, the first DAA agents, boceprevir and telaprevir, were approved and
primarily used for treatment of genotype 1. However, in 2013, simeprevir and sofosbuvir
became the first once-daily DAAs approved for HCV treatment. These newer DAAs were
determined to have pan-genomic properties with more efficacy, a shorter course, better
tolerance, and higher rates of SVR [49]. Compared to the historical treatment with pegy-
lated interferon (PEG-IFN) + ribavirin, which resulted in 40-50% of patients achieving a
sustained virologic response (SVR), DAAs have been shown to produce an SVR in over
95% of patients [48,49].

The benefits of HCV treatment include a decreased likelihood of the development
or progression of HCV complications (cirrhosis, liver failure, HCC) [59], improvement in
extrahepatic complications [60], and a reduction in the transmission of HCV, especially
in high-risk populations, which could then decrease the disease burden in these popula-
tions [49]. It should be noted that specific contraindications and warnings for each patient
should be considered when choosing a treatment regimen. Many studies suggest not initi-
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ating HCV treatment in patients with less than 12 months of life expectancy [61,62]. The
different treatment regimens based on HCV genotype have been summarized in Table 1.

Table 1. Table of HCV treatment regimens by genotype.

Genotype

Condition

HCV Treatment Regimens

Genotype 1a

Well Compensated or
No Cirrhosis

- Glecaprevir/pibrentasvir (Mavyret) 300/120 mg once daily for 8 weeks
- Ledipasvir/sofosbuvir (Harvoni) 90/400 mg once daily for 12 weeks

- Sofosbuvir /velpatasvir (Epclusa) 400/100 mg once daily for 12 weeks
- Ledipasvir/Sofosbuvir 90/400 for 8 weeks for HIV-uninfected and HCV
RNA < 6 million IU/ml

- Elbasvir/grazoprevir (Zepatier) 50 /100 mg once daily for

12 weeks (alternate)

Genotype 1b

Well Compensated or
No Cirrhosis

- Glecaprevir/pibrentasvir (Mavyret) 300/120 mg once daily for 8 weeks
- Ledipasvir/sofosbuvir (Harvoni) 90/400 mg once daily for 12 weeks

- Sofosbuvir / velpatasvir (Epclusa) 400/100 mg once daily for 12 weeks
- Ledipasvir/Sofosbuvir 90/400 for 8 weeks for HIV-uninfected and HCV
RNA < 6 million IU/ml

- Elbasvir/grazoprevir (Zepatier) 50/100 mg once daily for 12 weeks

Genotype 1

Decompensated Liver Disease

- Paritaprevir 150 mg + ritonavir 100 mg + ombitasvir 25 mg + dasabuvir
250 mg twice daily + ribavirin for 12 weeks

- Sofosbuvir 400 mg/ledipasvir 90 mg + low-dose ribavirin (600 mg;
increase as tolerated) for 12 weeks

- Sofosbuvir 400 mg/velpatasvir 100 mg + weight-based ribavirin for

12 weeks

Genotype 2

Well Compensated or
No Cirrhosis

- Glecaprevir/pibrentasvir (Mavyret) 300/120 mg once daily for 8 weeks
- Sofosbuvir /velpatasvir (Epclusa) 400/100 mg once daily for 12 weeks

Decompensated Liver Disease

- Sofosbuvir 400 mg/velpatasvir 100 mg + weight-based ribavirin for
12 weeks

Genotype 3

Well Compensated or
No Cirrhosis

- Glecaprevir/pibrentasvir (Mavyret) 300/120 mg once daily for 8 weeks
- Sofosbuvir / velpatasvir (Epclusa) 400/100 mg once daily for 12 weeks
- Sofosbuvir/daclatasvir (Sovaldi) 400/60 mg once daily +/— RBV
(compensated cirrhosis) for 12 weeks

Decompensated Liver Disease

- Sofosbuvir 400 mg/velpatasvir 100 mg + weight-based ribavirin for
12 weeks

Genotype 4

Well Compensated or
No Cirrhosis

- Glecaprevir/pibrentasvir (Mavyret) 300/120 mg once daily for 8 weeks
- Sofosbuvir / velpatasvir (Epclusa) 400/100 mg once daily for 12 weeks
- Ledipasvir/sofosbuvir (Harvoni) 90/400 mg once daily for 12 weeks

- Elbasvir/grazoprevir (Zepatier) 50/100 mg once daily for 12 weeks

Decompensated Liver Disease

- Sofosbuvir 400 mg/ledipasvir 90 mg + low-dose ribavirin (600 mg;
increase as tolerated) for 12 weeks

- Sofosbuvir 400 mg/velpatasvir 100 mg + weight-based ribavirin for
12 weeks

Genotypes 5 and 6

Well Compensated or
No Cirrhosis

- Glecaprevir/pibrentasvir (Mavyret) 300/120 mg once daily for 8 weeks
- Sofosbuvir /velpatasvir (Epclusa) 400/100 mg once daily for 12 weeks
- Ledipasvir/sofosbuvir (Harvoni) 90/400 mg once daily for 12 weeks

Decompensated Liver Disease

- Sofosbuvir 400 mg/ledipasvir 90 mg + low-dose ribavirin (600 mg;
increase as tolerated) for 12 weeks

- Sofosbuvir 400 mg/velpatasvir 100 mg + weight-based ribavirin for
12 weeks

Genotypes 1-6

Renal Failure
(CrCl < 30 mL/min)

No dose adjustment in direct-acting antivirals is required when using
recommended regimens

Genotypes 1-6

Decompensated
Cirrhosis—Ribavirin Ineligible

- Sofosbuvir/velpatasvir (Epclusa) 400/100 mg once daily for 24 weeks
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Table 1. Cont.

Genotype Condition HCV Treatment Regimens

Genotype 1, 4, 5, or Decompensated - Ledipasvir/sofosbuvir (Harvoni) 90/400 mg once daily for 24 weeks

6 Only Cirrhosis—Ribavirin Ineligible

- PPIs may lower ledipasvir, so administer 4 hours before
Cautions for - PPI may increase concentrations of ombitasvir and
Concurrent PPI Use dasabuvir—8 weeks for patients without HIV with HCV RNA

level < 6 million IU/mL

13. Cost of Hepatitis C and Its Treatment

Due to the prevalence of hepatitis C, the estimated cost of HCV treatment in 2011 was
USD 6.5 billion with a range of USD 4.2 to USD 8.2 billion. The total cost was expected
to peak in 2024 at USD 9.1 billion with a range of USD 6.4 to USD 13.3 billion [63]. This
peak was attributed to more advanced liver disease, with decompensated liver cirrhosis
accounting for half of the peak [63].

Although DA As were expensive to begin with, their cost has been constantly decreas-
ing over the years, due to the availability of generic versions and competition. For example,
when Sovaldi (sofosbuvir) was the first DAA introduced in 2013, the cost of a 12-week
treatment course for HCV was USD 84,000 [64]. However, the current prices for Mavyret
(glecaprevir/pibrentasvir) and sofosbuvir/velpatasvir (generic) are listed at USD 39,600
and USD 24,000, respectively (Figure 4) [65]. Thus, compared to the cost of the burden of
disease, the treatment of HCV proves cost-effective [66].

100,000 94,500
ﬂﬂﬂﬂﬂ 8 Weeks 12 Weeks
90,000 84,000
80,000 74,760 74,760
70,000 &3 000
60,000 54,600
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Figure 4. Bar graph indicating gross cost of different HCV drugs based upon either 8 or 12 weeks of
treatment regimen [64].
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Chronic HCV-associated liver cirrhosis is one of the leading causes of liver transplant,
accounting for around 50% of the liver transplant cases in US [67,68]. A systematic review
found that liver transplantation in the US totals about USD 163,438 in the US, compared to
USD 103,548 for other developed nations, and the subsequent yearly care is also costly [69].
Thus, HCV screening and early treatment are a highly cost-effective strategy for reducing
the HCV burden in the United States [70].

14. Summary of Steps PCPs Should Take in HCV Detection
and Treatment

Primary care physicians (PCPs) are essential to the detection, diagnosis, and treatment
of HCV. Those without access to care are 19 times more likely to be unaware of their HCV
infection [71]. All patients should receive HCV screening at least once in their lifetime,
and high-risk patients like those who inject drugs should receive periodic testing [72]. The
first step to screening is anti-HCV antibody testing [30]. Because anti-HCV antibodies
can remain high in limited acute infection, patients who test positive should be tested for
HCV RNA [30]. Commonly used assays include Roche COBAS TagMan Version 1.0, Roche
COBAS TagMan Version 2.0, and the Abbott RealTime HCV (ART) assay [73]. After a
positive test for HCV RNA, comprehensive baseline laboratory values should be obtained.
These include a CBC, hepatic function panel (albumin, total and direct bilirubin, alanine
transaminase, aspartate aminotransferase, and alkaline phosphatase), International Normal-
ized Ratio (INR), kidney function tests (Cr, GFR), baseline HCV RNA levels, HCV genotype,
assessment for coinfection with HIV or HBV, and a serum pregnancy test in women of child-
bearing age [72]. Noninvasive biomarkers like APRI (Aspartate Transaminase to Platelet
Ratio Index), Fibrosis-4 (FIB 4) Index for Liver Fibrosis, Fibrospect II, and HCV Fibrosure
and imaging studies like Transient Elastography by Fibroscan are used for screening and
staging fibrosis. Assessment of fibrosis helps determine the prognosis of the disease, se-
lect patients for treatment, and monitor the success of treatment [74]. Before initiation of
treatment, a complete medical history must be obtained from the patient, evaluating risk
factors for chronic liver disease, other chronic diseases like diabetes mellitus, family history
of any cancer or liver disease, use of any illicit drugs, history of alcohol consumption, and
a complete medication list including any herbal supplements [75]. Coadministration of
amiodarone and sofosbuvir-containing regimens is not recommended due to potential
severe bradyarrhythmic effects [76]. At 12 weeks post-treatment, long-term HCV cure is
said to be achieved if HCV RNA levels are undetectable, known as SVR 12 [77]. As per the
recent AASLD and IDSA guidelines, routine HCV testing during DAA treatment is not
recommended unless a patient’s ALT levels do not decline (when elevated before initiation
of therapy) or adherence to DAA is questionable [78]. In patients who have achieved SVR,
virologic relapse is rare beyond 12 weeks after completion of therapy [79,80]. However,
repeat HCV RNA testing can be considered 24 weeks or more after treatment in patients
with ALT increased above the normal limits [78].

15. Follow-Up for Patients with Cirrhosis

After a patient has achieved SVR 12 post-treatment, follow-up is recommended for
patients with concomitant cirrhosis [81]. In patients with cirrhosis, even after achieving
SVR 12, an abdominal ultrasound with or without alpha fetoprotein (AFP) measurement
every 6 months and upper endoscopy every 2-3 years is recommended for life [82]. PCPs
should continue standard lifestyle risk factor screening and motivational interviewing
when warranted. Discussion regarding the avoidance of alcohol, tobacco, and injected drug
use should take place to prevent additional hepatic or extrahepatic manifestations [72].
HCV RNA testing is recommended in patients who have an increase in ALT or AST at any
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time and in those who continue to partake in behaviors that would make them susceptible
to liver damage [2]. Failure to follow up with patients and confirm SVR 12 can lead to
serious consequences. The risk is even higher in those with existing liver fibrosis, and due
to the high risk of HCC, these patients need regular monitoring even after being treated for
HCV. Thus, it is crucial for PCPs to provide adequate follow-up care and provide education
to patients to prevent adverse outcomes in this population.

16. Follow-Up for Patients Without Cirrhosis

In patients who do not have a diagnosis of cirrhosis, there is no recommended follow-
up [82]. However, patients with high-risk behaviors should be periodically screened for
HCV RNA to detect reinfection [82].

17. Treatment Failure

Patients who have experienced treatment failure with a sofosbuvir-based regimen
should be retreated with 12 weeks of sofosbuvir/velpatasvir/voxilaprevir. However, in
patients with genotype 3 and cirrhosis, addition of ribavirin for 12 weeks is recommended.
Sixteen weeks of glecaprevir/pibrentasvir is an alternative regimen [83]. Failure with
multiple DAAs is likely due to RASs (resistance-associated substitutions) and warrants
resistance analysis.

18. HCV Treatment in Special Populations

It is important to note that certain patient populations pose particular challenges
in treating HCV. HIV/HCV coinfected patients have higher morbidity and mortality
compared to monoinfected HCV patients. Additionally, HIV infection is independently
associated with advanced liver fibrosis [84,85]. Many studies show similar efficacy and side
effects when treated with DAA in HIV/HCV coinfected patients compared to monoinfected
HCYV patients; however, drug interactions need to be closely monitored [86-89].

All pregnant women should be screened for HCV during each pregnancy in accordance
with the USPTF guidelines [90]. It is recommended that women of reproductive age with
chronic HCV should be counselled and started on DAA therapy to prevent a risk of mother-
to-child transmission. Studies suggest that pregnancy does not negatively affect chronic
HCYV infection [91,92]. Currently, there are no large clinical trials evaluating the safety of
DAA (HCV treatment guidelines) during pregnancy, and starting DAA during pregnancy
can be based on an individual discussion between patient and physician [93].

Chronic HCV is associated with an increased risk of proteinuria and increased inci-
dence of CKD [94,95]. However, no dose adjustment is needed to DAA therapy for patients
with CKD when treated with appropriate regimens.

Patients with decompensated cirrhosis, moderate or severe hepatic impairment, or
Child-Turcotte-Pugh (CTP) class B or class C should ideally be treated by a specialist
trained in treating advanced liver disease or at a liver transplant center. Studies suggest
that patients with a Model for End-Stage Liver Disease (MELD) > 20 or severe portal
hypertension may not improve with DAA therapy and may benefit from liver transplanta-
tion [96,97]. One of the major side effects of ribavirin is anemia, and it is more common in
patients with decompensated cirrhosis. These patients should be started at a lower dose of
ribavirin when initiating therapy [78].

19. Conclusions

PCPs play an important role in HCV diagnosis and management as they are often the
first source of care for many patients. To minimize the transmission and complications
of HCV, it is critical that PCPs identify individuals at risk, conduct appropriate screening,
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and ensure a prompt diagnosis of HCV. Timely treatment of HCV patients can reduce the
risk of complications such as cirrhosis and HCC. Once a patient starts treatment for HCV,
PCPs should follow up with them throughout the treatment to ensure that the patients
reach SVR12. After treatment completion, patients should be followed up to monitor
for any signs of hepatic and extrahepatic complications, in addition to any signs of HCV
reinfection. With a proper understanding of HCV screening, diagnosis, treatment, and
follow-up guidelines, PCPs can play a crucial role in HCV elimination.
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