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Hepatitis C Treatment: Issues for 
the Emergency Physician

Emergency physicians are experienced in evaluating patients with chronic diseases 
who are on or should be on daily treatment; think of how common diabetes, hyperten-
sion, or hyperlipidemia are in your emergency department (ED) patient population. 
We always check patients’ blood pressure and often check glucose, and if the results 
are elevated, we talk with the patients about treatment and compliance. We do this 
because effective compliant treatment reduces complications and prolongs life. Now 
we can add hepatitis C to the list of chronic disorders for which a daily oral course 
of therapy for 12-24 weeks is highly effective in reducing morbidity and mortality 
associated with this chronic infection. This issue is written to provide you with the 
knowledge to be able to ask and educate patients with hepatitis C about the highly 
effective treatment available for most all infected patients.

— J. Stephan Stapczynski, MD, FACEP, Editor

Hepatitis C virus (HCV) infection can cause both acute and chronic hepa-
titis. In most people, the acute infection is asymptomatic, but instead of full 
recovery, the majority of patients transition into a long-term, chronic infection 
with persistent viremia. There is no vaccine for HCV, so the best way to prevent 
hepatitis C is by avoiding behaviors that can spread the disease, especially injec-
tion drug use. With the development of direct-acting antiviral (DAA) agents, 
most people with chronic infection can now be cured from HCV infection.

Pathogenesis and Genotypes
Hepatitis C virus is a spherical, enveloped, positive-strand RNA virus that 

belongs to the family of flaviviruses. The natural targets of HCV are hepato-
cytes and, possibly, B lymphocytes. Virus replication occurs through an RNA-
dependent RNA polymerase that lacks a “proofreading” function, resulting in 
the rapid evolution of diverse but related quasispecies within an infected per-
son. This presents a major challenge with respect to immune-mediated control 
of HCV and vaccine development.1,2 

In 1989, the virus was identified as the major etiological agent responsible 
for post-transfusion non-A and non-B hepatitis.4-7 The natural history of HCV 
infection has been difficult to assess because of the commonly silent onset of 
the acute phase as well as the frequent lack of symptoms during the early stages 
of chronic infection. Following primary HCV infection, persistent viremia and 
chronic hepatitis develop in the majority of cases, with spontaneous clearance 
of viremia in only rare cases.8 With time, patients are at risk of developing 
progressive hepatic fibrosis, cirrhosis, and death from liver failure, as well as the 
advent of hepatocellular carcinoma (HCC).9 It is estimated that cirrhosis will 
develop in 15-20% of those infected, and once cirrhosis is established, the risk 
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EXECUTIVE SUMMARY
 z Hepatitis C infection affects 170 million persons globally, and 

almost 500,000 were estimated to have died from hepatitis C 
virus (HCV)-related liver disease in 2010. An estimated 2.2 mil-
lion to 3.2 million persons in the United States are chronically 
infected with HCV.

 z Continuous inflammatory activity in the liver may lead to 
hepatic fibrosis, which eventually may progress to cirrhosis, 

putting patients at risk for hepatic decompensation and hepa-
tocellular carcinoma.

 z The discovery of oral direct-acting antivirals has revolution-
ized treatment for chronic hepatitis C infection.

 z Adverse and side effects from these direct-acting antiviral 
medications are common, usually mild, and rarely lead to 
treatment discontinuation.

of hepatocellular carcinoma is around 
1-4% per year. Hepatocellular carcinoma 
can occur in those without cirrhosis but 
the majority of HCV-associated HCC 
patients most often will have at least 
advanced fibrosis.1 

Six distinct but related HCV geno-
types (GTs) and multiple subtypes have 
been identified on the basis of molecular 
relatedness that has geographic varia-
tion. (See Figure 1.) In the United States 
and Western Europe, GTs 1a and 1b 
are most common, followed by GTs 2 
and 3. Genotype 4 is commonly found 
in Egypt, GT 5 in South Africa, and 
GT 6 is common in Southeast Asia.3 
Knowledge of the GT is important 
because it has predictive value in terms 
of the response to antiviral therapy.1 

Epidemiology
Hepatitis C infection affects 170 

million persons worldwide, and an esti-
mated 2.2 million to 3.2 million persons 
in the United States are chronically 
infected with HCV.1,10 (See Figure 2.) 
However, these numbers are most likely 
underestimates because most studies of 
HCV prevalence are from blood donors 
who are not completely representative of 
the U.S. population. The number of new 
annual HCV infections in the United 
States was high during the 1980s, when 
an estimated 230,000 individuals were 
newly infected each year. Many of these 
infections were due to blood transfu-
sions. The testing of donated blood with 
HCV serologic screening tests, ini-
tially developed in 1990, has markedly 
reduced the number of new infections.11

Persons with HCV infection have all-
cause mortality more than twice that of 
HCV-negative persons. In the United 
States, the number of annual deaths 
related to HCV recently has increased 
substantially, to approximately 15,000 

people per year. (See Table 1.) In 2007 
the number of deaths related to hepati-
tis C surpassed those related to human 
immunodeficiency virus-1 (HIV). The 
number of hepatitis C-related deaths 
is at least eight-fold greater than the 
number of deaths related to hepatitis 
B. Among the HCV-related deaths 
in recent years, more than 70% have 
involved persons 45-64 years of age.12

It is projected that 1.76 million 
people with chronic HCV infection, if 
untreated, will progress to cirrhosis dur-
ing the next 40-50 years. The predicted 
incidence peak of end-stage liver disease 
(ESLD) will occur in 2030, with about 
38,600 cases per year. The prevalence 
with ESLD also is anticipated to peak 
in 2030, with an estimated 131,300 
persons living with ESLD. Liver trans-
plants for HCV-related hepatic failure 
are expected to peak around 2032-2033 
at a level of 3,200 transplants per year.13

Risk Factors and 
Prevention

Prevention targets those at risk of 
acquiring the virus and involves provid-
ing education, risk reduction counseling, 

HCV screening, and substance abuse 
treatment. Counseling on HCV treat-
ment, reducing alcohol usage, and 
immunizing with hepatitis A, hepatitis 
B, pneumococcal, and influenza vaccines 
is recommended.14-16 HCV-infected 
persons should be informed of the 
precautions needed to avoid exposing 
others to infected blood, as this is the 
primary mode of HCV transmission. 
The Centers for Disease Control and 
Prevention (CDC) estimates the risk 
of infection after a single needlestick 
contaminated with HCV-infected 
blood to be about 1.8%. (See Table 2.) 
This precaution about blood exposure 
is particularly important for persons 
who use injection drugs, given that 
HCV transmission in this population 
primarily results from the sharing of 
needles and other infected instruments. 
Recently, epidemics of acute HCV due 
to sexual transmission in HIV-infected 
men who have sex with men also have 
been described.14

HCV is not spread by sneezing, hug-
ging, holding hands, coughing, or shar-
ing eating utensils or drinking glasses, 
nor is it transmitted through food or 

Figure 1. HCV Genotype by Geographic Location3 
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water. However, persons with HCV 
infection should be counseled to avoid 
sharing toothbrushes and dental or 
shaving equipment and be cautioned to 
cover any bleeding wound to prevent 
the possibility of others coming into 
contact with their blood. Household 
surfaces and implements contaminated 
with visible blood from an HCV-
infected person should be cleaned using 
a dilution of 1 part household bleach to 
9 parts water.14

High Prevalence Groups
As with screening for other chronic 

diseases, it would make sense initially 
to target populations at increased risk 
for HCV infection. But such risk-based 
testing has not proven to be optimal for 

many reasons. A significant portion of 
individuals with HCV infection report 
having no specific risk factors for HCV 
infection; in an analysis of data from a 
national health survey, 45% of individuals 
with evidence of HCV infection reported 
no known exposure risk.17,18 In addition, 
even among individuals who have high 
risk exposure to HCV, many remain 
untested, as demonstrated by a study in 
which 72% of 1,033 injection drug users 
who had a reactive HCV antibody test 
when tested during trial enrollment were 
previously unaware of their diagnosis. 
In another study within a managed care 
network that included more than 55,000 
adults, only 29% of those who had at 
least one identifiable HCV risk factor 
underwent testing for HCV.19

Surveillance data have suggested 
that individuals born between 1945 
and 1965 (the “baby boomer genera-
tion”) in the United States reflect a dis-
proportionate percentage of the total 
population of adults chronically infected 
with HCV. In a study of NHANES 
data from 2003 to 2010, persons born 
between 1945 and 1964 accounted for 
81% of the total estimated population 
of chronically HCV-infected adults.20-22 
The prevalence of HCV RNA positivity 
among individuals in this birth cohort 
is estimated at 2.6%, six times higher 
than individuals born in other years. 
Hence, there is a call to perform rou-
tine screening on patients born within 
these two decades, regardless of the 
presence of risk factors, to identify a 
significant proportion of the chronically 
infected HCV population in the United 
States.23-25 In a study involving more 
than 4,700 patients presenting to an ED 
in Maryland, antibody testing of excess 
blood samples identified 204 patients 
with undocumented HCV infection.24 
Of those, 26% would have been identi-
fied by risk-based testing (history of 
injection drug use or HIV infection), 
whereas an additional 49% would have 
been identified by screening based on 
birth between 1945 and 1965.

HIV-infected Individuals. 
Coinfection with HIV and HCV is 
common because of mutual routes of 
transmission; coinfection is about 25% 
in HIV-infected patients overall and up 
to 50-90% in HIV-infected injection 
drug users. In contrast to the low poten-
tial of sexual transmission of HCV in 
general, increasing evidence has shown 
a substantial risk of sexual transmission 
of HCV among HIV-infected men who 
have sex with men. In addition, coin-
fection is associated with higher rates 
of fibrosis progression, decompensated 
liver disease, and liver-related morbidity 
and mortality compared with infection 
with HCV alone.

Dialysis Patients. Historically, the 
prevalence of HCV among patients 
undergoing hemodialysis has been 
higher than that in the general popula-
tion, although the incidence is thought 
to be decreasing. 

Incarcerated Individuals. In the 
United States, an estimated 16-41% 
of inmates have serological evidence 

Figure 2. Prevalence of Hepatitis C Globally

Source: Centers for Disease Control and Prevention: Available at: https://wwwnc.cdc.gov/
travel/yellowbook/2016/infectious-diseases-related-to-travel/hepatitis-c

Table 1. Prevalence of Hepatitis C in the United States

Reported New Cases of HCV
2005 2006 2007 2008 2009 2010 2011 2012 2013

694 802 849 878 781 853 1,230 1,778 2,138

Estimated Actual New Cases of HCV
2011 (estimated) 2012 (estimated) 2013 (estimated)

16,500 (7,200-43,400) 24,700 (19,600–84,400) 29,700 (23,500–101,400)

Estimated Number of Chronic Cases in the 
United States

Number of Death Certificates Listing 
HCV as Cause

2.7–3.9 million 2010 2011 2012 2013

16,627* 17,721* 18,650* 19,368*

* Current information indicates these represent a fraction of deaths attributable in whole 
or in part to chronic hepatitis C
Source: https://www.cdc.gov/hepatitis/statistics/
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of HCV exposure and 12-35% have 
chronic infection.26,27 Thus, some advo-
cate routine screening for HCV in cor-
rectional facilities. 

The CDC has released recommenda-
tions for HCV testing. (See Table 3.)

Clinical Manifestations

The majority of persons with acute 
HCV infection usually have no symp-
toms. A minority will have mild symp-
toms, typically within seven to eight 
weeks (range two to 26 weeks) after 

exposure to HCV. Among those who 
have symptoms, the most frequent com-
plaint is fatigue, followed by less com-
mon manifestations including myalgia, 
arthralgia, nausea, anorexia, and weight 
loss. The symptoms rarely are debilitat-
ing and may be difficult to attribute to 
liver disease itself. 

A number of extrahepatic diseases 
have been associated with chronic 
HCV infection. Most cases appear to 
be directly related to the viral infection. 
These include:

• Hematologic diseases, such as 
essential mixed cryoglobulinemia and 
lymphoma;

• Renal disease, particularly membra-
noproliferative glomerulonephritis;

• Autoimmune disorders, such 
as thyroiditis and the presence of 
autoantibodies;

• Dermatologic conditions, such as 
porphyria cutanea tarda and lichen 
planus;

• Diabetes mellitus.
Once patients develop cirrhosis they 

are at risk of decompensation. Hepatic 
decompensation is characterized by the 
development of certain liver-related 
complications, including ascites, vari-
ceal bleeding, and encephalopathy. In 
patients with chronic HCV infection, 
jaundice is almost always a sign of 
advanced liver disease. Almost all HCV-
infected patients who develop these 
complications have cirrhosis; however, 
not all patients with cirrhosis develop 
these complications. 

Serologic Diagnosis
Two major types of serologic tests are 

utilized: IgG assays for HCV antibodies 
and nucleic acid amplification testing to 
detect HCV RNA in blood. Assays for 
anti-HCV-IgM to detect early or acute 
infection are unavailable. About 75-85% 
of patients who seroconvert to anti-
HCV, indicative of acute infection, will 
progress to chronic infection and will 
develop detectable viremia. As a positive 
HCV antibody test cannot discriminate 
between someone who previously was 
infected with clearing of the infection 
and someone with current infection, 
therefore it is important that HCV 
RNA testing follow a positive HCV 
antibody test to assess current HCV 
infection. The HCV nucleic acid test is 

Table 2. Estimated Infection Risk After Single Needlestick 

Virus Risk of 
Infection

Comments

Hepatitis B (HBV) 6-30% Risk is for HBV unvaccinated persons and depends 
on the hepatitis B e antigen (HBeAg) status of the 
source blood; both hepatitis B surface antigen 
(HBsAg) and HBeAg positive have more virus in the 
blood and are more likely to transmit HBV.

Hepatitis C (HCV) 1.8% Estimated based on limited studies

HIV 0.3% About 1:300

Source: https://www.cdc.gov/oralhealth/infectioncontrol/faq/bloodborne_exposures.
htm

Table 3. CDC Recommendations for HCV Testing 

Category Recommendation
Adults born between 1945 and 1965 One-time HCV test

Risk factors for HCV:
• Ever injected drugs — once or a few times many years 
ago
• Received clotting factor concentrates produced before 
1987
• Were ever on long-term hemodialysis
• Persistently abnormal alanine aminotransferase levels 
(ALT)
• Have HIV infection
• Notified that they received blood from a donor who later 
tested positive for HCV infection
• Received a transfusion of blood, blood components, or an 
organ transplant before July 1992

One-time HCV test

Persons who inject drugs and HIV-seropositive men who 
have unprotected sex with men

Annual HCV testing

Uncertain risk factors for HCV infection:
• Recipients of transplanted tissue (e.g., corneal, 
musculoskeletal, skin, ova, sperm)
• Intranasal cocaine and other non-injecting illegal drug 
users
• Persons with a history of tattooing or body piercing
• Persons with a history of multiple sex partners or sexually 
transmitted diseases
• Long-term steady sex partners of HCV-positive persons

Uncertain need for HCV 
testing

Not considered risk factors for HCV infection:
• Healthcare, emergency medical, and public safety 
workers
• Pregnant women
• Household (nonsexual) contacts of HCV-positive persons
• General population

Routine HCV testing is not 
recommended (unless 
they have risk factors for 
infection)

Source: https://www.cdc.gov/hepatitis/hcv/guidelinesc.htm
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used to detect viremia, confirm current 
HCV infection, and guide clinical man-
agement, including initiation of HCV 
treatment. False-negative antibody test 
results, while uncommon, may occur 
early in acute infection, commonly in 
the initial 15 weeks after exposure and 
infection.14

HCV RNA testing also should be 
performed in patients with a negative 
anti-HCV test who are either immu-
nocompromised (i.e., persons receiving 
chronic hemodialysis) or who might 
have been exposed to HCV within the 
last six months because these patients 
may be anti-HCV negative. An HCV 
RNA test also is required to detect rein-
fection in anti-HCV-positive persons 
after previous spontaneous or treat-
ment-related viral clearance.1 

Factors Associated with 
Disease Progression

Several factors appear to be determi-
nants of fibrosis progression in HCV-
infected patients, including baseline 
liver histology, age, ethnic background, 
gender, alcohol intake, comorbidities 
such as obesity or viral coinfection, and 
HCV-specific cellular immune response. 

As an example, young women and 
children infected with HCV tend to 
have slower rates of fibrosis progression. 
Patients with mild inflammation (portal 
inflammation alone or with only focal 
periportal extension) and no fibrosis 
had only a 1.2% annual risk of progress-
ing to cirrhosis. Patients with moderate 
chronic hepatitis (periportal inflamma-
tion usually involving more than 30% 
of the limiting plate) had an increased 
annual risk of developing cirrhosis at 
4.6%, of which more than 90% devel-
oped cirrhosis within 20 years of the 
time of the biopsy. Nearly all patients 
with severe inflammation or bridging 
fibrosis developed cirrhosis within 10 
years.28,29 

The daily consumption of more than 
50 grams of alcohol has a high prob-
ability of worsening fibrosis. A standard 
alcoholic drink contains approximately 
14 grams of alcohol, which is equivalent 
to 12 ounces of beer (~5% alcohol), 8.5 
ounces of malt liquor (~9% alcohol), 
5 ounces of wine (~12% alcohol), 3.5 
ounces of fortified wine (e.g., sherry or 
port), or 1.5 ounces of liquor (distilled 
spirits; ~40% alcohol). So 50 grams 
of alcohol per day translates into 3.5 

standard drinks per day. There are stud-
ies suggesting that daily consumption 
of smaller amounts of alcohol also has 
a negative impact on the liver; however, 
these data are controversial. Excess alco-
hol intake also has been shown to cause 
steatohepatitis.30 Thus, HCV-infected 
persons identified as abusing alcohol 
and having alcohol dependence require 
treatment and referral to an addiction 
specialist.

Hepatitis B virus and HIV coinfec-
tion have been associated with poorer 
prognosis of HCV in cohort studies. 
Because of overlapping risk factors for 
these infections and additional benefits 
of their diagnosis and treatment, per-
sons with HCV should be tested for 
HIV antibody and hepatitis B surface 
antigen (HBsAg) using standard assays 
for screening and should be counseled 
on how to decrease their risk of acquir-
ing these infections, including through 
HBV vaccination.14

Patients who are obese and have com-
ponents of metabolic syndrome have 
underlying insulin resistance and are 
more prone to have nonalcoholic fatty 
liver disease, which is a risk factor for 
fibrosis progression in HCV-infected 
persons. Therefore, HCV-infected 
persons who are overweight or obese 
(defined by a body mass index of 25 
kg/m2 or higher or 30 kg/m2 or higher, 
respectively) should be counseled 
regarding strategies to reduce weight 
and improve insulin resistance via diet, 
exercise, and medical therapies. Patients 
with HCV infection and hyperlipidemia 
or cardiovascular comorbidities also 
may benefit from various lipid-lowering 
drugs. Prospective studies have illus-
trated the safety and efficacy of statins 
in patients with chronic HCV and 
others with compensated chronic liver 
disease.31 Therefore, these agents should 
not be withheld in HCV-infected 
patients.

The Model for End-Stage Liver 
Disease (MELD) is a scoring system 
for assessing the severity of chronic liver 
disease. Initially it was developed to 
predict mortality within three months 
of surgery in patients who had under-
gone a transjugular intrahepatic porto-
systemic shunt (TIPS) procedure, and 
subsequently was found to be useful in 
determining prognosis and prioritizing 

Table 4. Commercially Available Direct Acting Antivirals 
in the United States

Generic Trade 
Name

Tablet Size and 
Typical Adult 

Dose

Mechanism of Action

Simeprevir Olysio® 150 – PO daily NS3-4A protease inhibitor

Daclatasvir Daklinza® 60 – PO daily NS5A inhibitor

Sofosbuvir Sovaldi® 400 – PO daily NS5B nucleoside polymerase 
inhibitor

Ledipasvir/
sofosbuvir

Harvoni® 90/400 – PO daily NS5A inhibitor/ NS5B 
nucleoside polymerase 
inhibitor

Elbasvir/grazoprevir Zepatier® 50/100 – PO daily NS5A inhibitor/ NS3-4A 
protease inhibitor

Ombitasvir, 
paritaprevir, 
ritonavir

Technivie® 12.5/75/50 – 2 tabs 
PO daily

NS5A inhibitor/NS3-4A 
protease inhibitor/protease 
inhibitor boosting

Dasabuvir, 
ombitasvir, 
paritaprevir, 
ritonavir

Viekira XR® 200/8.33/50/3.33 –  
3 tabs PO daily

NS5B Non-nucleoside 
polymerase inhibitor/ NS5A 
inhibitor/NS3-4A protease 
inhibitor/protease inhibitor 
boosting

Velpatasvir/
sofosbuvir

Epclusa® 400/100 – PO daily NS5A inhibitor/ NS5B 
nucleoside polymerase 
inhibitor
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for receipt of a liver transplant. This 
score is used by the United Network 
for Organ Sharing (UNOS) and 
Eurotransplant for prioritizing alloca-
tion of liver transplants.32 The original 
MELD score is calculated by:

MELD = 3.78 × ln[serum bili-
rubin (mg/dL)] + 11.2 × ln[INR] + 
9.57×ln[serum creatinine (mg/dL)] + 
6.43.

A web-based calculator of the 
original MELD score can be found at: 
http://www.mdcalc.com/meld-score-
original-pre-2016-model-end-stage-
liver-disease/.

The higher the MELD score, the 
higher is the observed three-month 
mortality in hospitalized patients; a 
score of > 40 has a 70% mortality com-
pared to a score of < 9, which has a 2% 
mortality.

In January 2016, the MELD score 
was updated to include serum sodium 

as a factor in the calculation. Web-based 
calculators of the updated version can 
be found at: https://optn.transplant.
hrsa.gov/resources/allocation-calcula-
tors/meld-calculator/ or http://www.
mdcalc.com/meld-score-model-end-
stage-liver-disease-12-older/.

Treatment
Successful hepatitis C treatment is 

achievable now in nearly all HCV-
infected patients and is reflected by a 
sustained virological response (SVR), 
defined as the continued absence of 
detectable HCV RNA for 12 weeks 
after completion of therapy.36 An SVR 
is associated with a 99% chance of being 
HCV RNA negative during long-term 
follow-up and, therefore, patients can 
be considered cured of the HCV infec-
tion.37 Patients who are cured of their 
HCV infection experience numerous 
health benefits, including a decrease in 

liver inflammation, regression of fibro-
sis, and, for some, even resolution of 
cirrhosis.38 An SVR is associated with 
a more than 70% reduction in the risk 
of HCC and a 90% reduction in the 
risk of liver-related mortality and liver 
transplantation.39-41

In the past, drug therapy for HCV-
infection was performed using a combi-
nation of peg-interferon alpha 2a or 2b 
plus ribavirin. The pharmacologic action 
of both agents was nonspecific; peg-
interferon produces antiviral, antiprolif-
erative, and immunomodulatory effects, 
while ribavirin inhibits viral RNA 
polymerase and viral protein synthesis. 
The clinical benefits were poor, with 
low overall cure rates and high rates of 
early discontinuation because of adverse 
reactions. 

The new direct-acting antivirals 
(DAAs) specifically inhibit hepatitis 
C viral proteins and offer not only a 
shorter duration of treatment with 
fewer adverse reactions, but also greatly 
improved overall cure rates as high 
as 96%.42 Development of the DAAs 
required identification of the four struc-
tural and six nonstructural proteins of 
HCV, which was possible only after the 
HCV RNA genome was sequenced. 
DAAs target the specific nonstruc-
tural components of HCV such as the 
NS3-4A (serine protease and cofactor), 
the NS5A (replication complex), and 
NS5B (RNA-dependent RNA poly-
merase). Combinations of two or more 
of these drugs have been shown to be 
highly effective in curing more than 
90% of patients to achieve and maintain 
SVR across all genotypes.43

Because sequence diversity in the 
HCV genome exists at all times, even 
within individual patients, combination 
therapy is used. Most of these agents 
are available in the United States only 
in combination tablets. (See Table 4.) 
Regimens are chosen based on HCV 
genotype, the presence or absence of 
cirrhosis, whether cirrhosis is compen-
sated or decompensated, the presence 
of anemia, and whether the patient is 
intolerant to ribavirin. Treatment can 
last from 12-24 weeks. The DAAs often 
are combined with ribavirin in some 
regimens.

A practical limitation to HCV treat-
ment is the current cost of these oral 

Table 5. Commonly Prescribed CYP3A Inducers and  
Inhibitors

Inducers Inhibitors
Strong Inducers
Carbamazepine
Phenobarbital
Phenytoin
Rifampin
St. John’s wort 

Strong Inhibitors
Clarithromycin 
Fluvoxamine 
Grapefruit juice (in large amounts, > 1 liter a day, and in high 
concentrations) 
Itraconazole 
Ketoconazole 
Telithromycin
Voriconazole

Moderate Inducers
Modafinil
Nafcillin

Moderate Inhibitors
Ciprofloxacin 
Diltiazem 
Erythromycin 
Fluconazole 
Grapefruit juice (in lower concentrations and smaller amounts)
Verapamil 

CYP3A Weak Inducers
Echinacea 
Prednisone
Topiramate 

CYP3A Weak Inhibitors
Alprazolam 
Amiodarone
Amlodipine 
Atorvastatin 
Cimetidine 
Dihydroergotamine 
Ergotamine 
Fluoxetine 
Ginkgo biloba
Goldenseal (Hydrastis canadensis root)
Imipramine
Isoniazid
Oral contraceptives 
Ranitidine
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agents. For patients who lack insur-
ance coverage and pay full retail price, 
a 12-week course of treatment would 
cost between $75,000 to $95,000. Since 
a majority of U.S. residents have some 

medical insurance coverage (although 
the same might not be said for HCV-
infected patients), the out-of-pocket 
cost to the patient could be consid-
erably less depending on the drug 

coverage in the particular insurance 
plan. The American Association for 
the Study of Liver Diseases (AASLD) 
and the Infectious Diseases Society of 
America (IDSA) have an overview of 
cost, reimbursement, cost-effectiveness, 
and affordability available at: http://
www.hcvguidelines.org/full-report/
overview-cost-reimbursement-and-
cost-effectiveness-considerations-hepa-
titis-c-treatment.  

This analysis concludes that the incre-
mental cost-effectiveness ratio for DAA 
treatment is within the range of other 
accepted medical practices for genotype 
1, the most common HCV genotype in 
the United States. However, this docu-
ment concludes, “Although the whole-
sale acquisition costs of HCV drugs 
often make treatment appear unafford-
able, the reality is that insurers, PBMs 
[pharmacy benefit managers], and gov-
ernment agencies negotiate pricing and 
few actually pay the much-publicized 
WAC [wholesale acquisition cost] 
(retail). However, the negotiated pricing 
and cost structure for pharmaceutical 
products in the United States are not 
transparent, and it is therefore difficult 
to estimate the true cost and cost-
effectiveness of HCV drugs. Whatever 
the actual current cost of HCV DAAs, 
competition and negotiated pricing 
have not improved access to care for 
many persons with HCV infection 
and continue to limit the public health 
impact of these new therapies. Insurers, 
government, and pharmaceutical com-
panies should work together to bring 
medication prices to the point where all 
of those in need of treatment are able to 
afford and readily access it.”

The choice between combination 
regimens also depends primarily on the 
potential for drug interactions and drug 
toxicity. There are a few specific cautions 
and warnings with some agents:

• Ribavirin is teratogenic, so two 
effective forms of contraception should 
be used by both men and women of 
child-conceiving potential during treat-
ment and six months after treatment 
with ribavirin-containing regimens.46 
Ribavirin also should be dosed accord-
ingly to weight and glomerular filtration 
rate (GFR). Complete blood counts 
(CBCs) should be followed on a routine 
basis due to the possibility of anemia.  

Table 6. Adverse Reactions Associated with HCV Oral 
Treatment Agents

Drug Common Reactions  
(all severity)

Serious Reactions

Ribavirin (Rebetol®) as 
part of peg-interferon 
treatment regimen

Fatigue: 67%
Headache: 50%
Nausea: 40%
Chills: 39%
Insomnia: 38%
Fever: 35%
Anorexia: 29%
Myalgias/arthralgias: 27%

Hemolytic anemia
Depression
Suicidal ideation

Simeprevir (Olysio®) Headache: 17-23%
Fatigue: 16-32%
Nausea: 13-14%
Rash including 
photosensitivity: 12-16%

Serious symptomatic 
bradycardia when 
coadministered with sofosbuvir 
and amiodarone

Daclatasvir (Daklinza®) Headache: 14%
Fatigue: 14%
Nausea: 8%

Serious symptomatic 
bradycardia when 
coadministered with sofosbuvir 
and amiodarone

Sofosbuvir (Sovaldi®) Fatigue: 30-38%
Headache: 24-30%
Nausea: 13-22%
Pruritus: 11-27%
Diarrhea: 9-12%

Serious symptomatic 
bradycardia when 
coadministered with 
amiodarone and another HCV 
DAA

Ledipasvir/sofosbuvir 
(Harvoni®)

Fatigue: 13-18%
Headache: 11-17%
Nausea: 6-9%
Diarrhea: 3-7%
Insomnia: 3-6%

Symptomatic bradycardia, 
as well as fatal cardiac 
arrest and cases requiring 
pacemaker intervention, when 
amiodarone is coadministered

Elbasvir/grazoprevir 
(Zepatier®)

Fatigue: 5-11%
Headache: 9-11%
Nausea: 11%

ALT elevations

Ombitasvir/paritaprevir/ 
ritonavir (Technivie®)

Asthenia: 25-29%
Fatigue: 7-15%
Nausea: 9-14%
Insomnia: 5-13%
Pruritus: 5-7%

Hepatic decompensation in 
patients with cirrhosis

Dasabuvir/ombitasvir/ 
paritaprevir/ritonavir 
(Viekira XR®)

Fatigue: 34%
Nausea: 16-22%
Pruritus: 13-18%
Rash: 16%
Insomnia: 12-14%
Asthenia: 9-14%

Hepatic decompensation in 
patients with cirrhosis

Sofosbuvir/velpatasvir 
(Epclusa®)

Headache: 11-22%
Fatigue: 15-32%
Nausea: 9-15%
Insomnia: 5-11%
Asthenia: 5%

Serious symptomatic 
bradycardia has been reported 
in patients taking amiodarone 
who initiated treatment with 
sofosbuvir in combination with 
another HCV DAA

Source: Prescribing Information for these drugs and combinations
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• Sofosbuvir is a substrate of 
P-glycoprotein (P-gp), so it should not 
be used with drugs that are potent P-gp 
inducers, such as rifampin and St. John’s 
wort. It also should not be used with 
amiodarone as there have been reported 
cases of bradyarrhythmias.47 

• Dose adjustments of daclatasvir 
(DCV) are warranted with moderate 
CYP3A inducers and strong CYP3A 
inhibitors (see Table 5), so consideration 
should be given before initiating these 
medications by prescription upon ED 
discharge.

The safety profiles to date of all 
recommended regimens are excellent. 
Across numerous Phase III studies, 
less than 1% of patients without cir-
rhosis discontinued treatment early, 
and adverse events were mild, usually 
consisting of mild fatigue and headache. 
Adequate water intake commonly alle-
viates these symptoms. Most adverse 
events occurred in treatment regimens 
that included RBV, which may account 
for anemia in up to 10%.37 

Adverse Side Effects of 
HCV Treatment Agents

As noted, the DAAs have a low 
adverse side effect incidence. If symp-
toms do occur, patients may come to 
the ED seeking explanation. The noted 
symptoms should be considered only 
representative and the prevalence only 
approximate. (See Table 6.) The symp-
toms noted during clinical studies vary 
according to severity and incidence, 
depending on duration of treatment 
and coadministered drugs. In addition, 
similar symptoms were noted in patients 
receiving placebo treatment. Daily oral 
ribavirin is given in combination with 
peg-interferon infusions weekly for the 
duration of treatment, so it is not pos-
sible to identify adverse reactions due 
to ribavirin from the common adverse 
reactions due to peg-interferon.

Considerations in Specific 
Populations

Patients with Cirrhosis. Treatment 
of HCV in patients with compensated 
cirrhosis is a high priority because of the 
risk of developing severe liver-related 
complications. For patients with hepa-
titis C-related cirrhosis, treatment of 
hepatitis C is associated with significant 

reversal in hepatic fibrosis and decreased 
risk of developing HCC, especially 
when the patient achieves an SVR with 
therapy.38 

Options are limited for patients with 
decompensated cirrhosis, and antiviral 
treatment should be undertaken only 
by an expert in the management of 
such patients, preferably at a transplant 
center. Patients with decompensated 
cirrhosis or a MELD score greater than 
10 should be evaluated for liver trans-
plantation prior to initiation of HCV 
therapy. 

HIV-HCV Coinfection. In patients 
with chronic hepatitis C, coinfection 
with HIV can accelerate the progression 
of hepatic fibrosis. Hence, treatment 
of HCV should be a high priority in 
coinfected patients. Drug-drug inter-
actions between antiretroviral agents 
and HCV antiviral agents may be sig-
nificant. For coinfected patients whose 
CD4 cell counts are less than 200 cells/
mm3, it may be advisable to wait for 
further immune reconstitution prior 
to initiating HCV therapy, particularly 
since most HCV treatment trials have 
excluded such patients.80,81

Patients with Renal Impairment. 
Renal function, including an estima-
tion of CrCl or GFR, must be assessed 
before initiating any hepatitis C treat-
ment. Based on the estimated CrCl or 
GFR value, patients with renal impair-
ment are classified as having mild (50-
80 mL/min), moderate (30-50 mL/
min), or severe (less than 30 mL/min) 
disease.

Based on the available limited data, 
the AASLD/IDSA hepatitis C guid-
ance provides recommendations for the 
treatment of patients with severe renal 
disease, including those with ESRD.

• Patients with Mild Renal Impairment 
(CrCl 50-80 mL/min): No dosage 
adjustment needed when using any of 
the recommended agents or regimens to 
treat HCV.

• Patients with Moderate Renal 
Impairment (CrCl 30-50 mL/min): 
No dosage adjustment needed with 
DAAs when using standard dosing. The 
ribavirin dosing should be reduced to 
a schedule of 200 mg alternating with 
400 mg every other day.

• Patients with Severe Renal 
Impairment (CrCl less than 30 mL/min) 

or ESRD: Recommended regimens vary 
according to genotype, if the patient 
does not have cirrhosis, and if renal 
transplantation is not an immediate 
option. Patients with hepatitis C infec-
tion who require renal transplantation 
should be evaluated for hepatitis C 
treatment; the treatment of hepatitis C 
prior to renal transplantation is strongly 
preferred over treatment of hepatitis C 
after renal transplantation. Several trials 
are underway for the treatment of HCV 
in patients with severe renal disease.82-84 

Monitoring During DAA 
Regimens

For patients receiving hepatitis C 
therapy, the AASLD/IDSA recom-
mends obtaining a quantitative HCV 
RNA level at baseline, at four weeks 
after starting therapy, and at 12 weeks 
after completing therapy.37 Some 
experts do not routinely recheck the 
HCV RNA after a detectable level at 
week 4 in patients believed to have reli-
able adherence, since the vast majority 
of these patients achieve SVR. However, 
if adherence is a concern, it is recom-
mended to recheck the HCV RNA in 
two weeks, and if there is a greater than 
10-fold increase, then obtain expert 
consultation and consider stopping 
therapy.

For patients evaluated in the ED, it 
is common to obtain chemistry panels 
that include serum bilirubin and liver 
enzyme levels. If an elevation in the 
alanine aminotransferase (ALT) is seen, 
medication adjustment or close follow-
up may be required.

• Asymptomatic Increases in ALT 
Levels Less than 10-Fold: Patients 
with an increase in ALT levels that is 
less than 10 times the upper limit of 
normal, but without symptoms sugges-
tive of acute hepatitis (weakness, nausea, 
vomiting, or jaundice), should have 
close surveillance and repeat ALT levels 
checked at treatment week 6 and week 
8. If the ALT levels remain persistently 
elevated, discontinuation of therapy 
should be considered. 

• Symptomatic Increase in ALT 
Levels of Less than 10-Fold: If a 
patient has any increase in ALT levels 
less than 10 times the upper limit of 
normal that is accompanied either by 
symptoms suggestive of acute hepatitis 
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or increases in other hepatic function 
panel labs, HCV therapy should be 
discontinued promptly and the patient 
should undergo close monitoring for 
liver toxicity. 

• A 10-fold or Greater Increase 
in ALT Levels: Patients who have a 
10-fold or greater increase in ALT lev-
els, regardless of the presence of clinical 
symptoms, should have HCV therapy 
discontinued promptly and undergo 
close monitoring for liver toxicity.

Conclusion
Hepatitis C is highly prevalent in 

the Western world and is the leading 
indication for liver transplantation in 
the United States. Patients affected 
can progress to having hepatic fibrosis, 
liver cirrhosis, and then HCC. There 
have been six identified genotypes that 
vary geographically. Initial diagnostic 
tests include an HCV antibody and, if 
reactive, then will include RNA quan-
titative testing as well as genotyping. 
Historially, hepatitis C has been known 
as a tough-to-treat entity given the 
lack of  sustained viral remission with 
the previous drugs and the number of 
adverse reactions to those drugs, includ-
ing ribavirin and interferon. Within the 
past couple of years, with the advent of 
DAA agents, treatment success rates 
exceed 90%. Treatment options then 
are based on the genotype, degree of 
fibrosis, treatment-naïve vs. treatment 
experienced, and comorbid condi-
tions. Given the high efficacy of DAAs, 
screening efforts should be continued, 
especially in high-risk cohorts, to halt 
the progression of hepatitis C and to 
prevent further morbidity and mortality.
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CME/CE Questions
1. What is the most common genotype 

of hepatitis C in the United States? 
a. Genotype 1
b. Genotype 2
c. Genotype 3
d. Genotype 4

2. One-time hepatitis C screening is 
recommended in which population?
a. All persons with HIV infection
b. Persons born from 1945 through 

1965
c. Patients who have ever received 

long-term hemodialysis  
treatment

d. All of the above
3. Which statement is true regarding 

hepatitis C infection?
a. After the acute infection, almost 

all go on to complete resolution.
b. The majority progress to chronic 

infection with persistent  
viremia.

c. While liver injury is common, 
cirrhosis is a rare complication of 
hepatitis C infection.

d. The risk of hepatitis C infec-
tion after a single needlestick is 
6-30%.

4. Which of the following medications 
is considered to be teratogenic?
a. Harvoni
b. Ribavirin
c. Sofosbuvir
d. Viekira Pak

5. Which of the following is true 
regarding treatment of hepatitis C 
with direct-acting antivirals?
a. Twenty percent of patients stop 

treatment because of side effects.
b. Single-agent therapy is most 

commonly used.
c. The incremental cost-effectiveness 

for such treatment in the United 
States is within the range of other 
accepted medical practices.

d. Dosing adjustment is needed 
for patients with moderate renal 
impairment.
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Hepatitis C Treatment:  
Issues for the Emergency Physician

Prevalence of Hepatitis C in the United States

Reported New Cases of HCV
2005 2006 2007 2008 2009 2010 2011 2012 2013

694 802 849 878 781 853 1,230 1,778 2,138

Estimated Actual New Cases of HCV
2011 (estimated) 2012 (estimated) 2013 (estimated)

16,500 (7,200-43,400) 24,700 (19,600–84,400) 29,700 (23,500–101,400)

Estimated Number of Chronic Cases in the 
United States

Number of Death Certi� cates Listing 
HCV as Cause

2.7–3.9 million 2010 2011 2012 2013

16,627* 17,721* 18,650* 19,368*

* Current information indicates these represent a fraction of deaths attributable in whole 
or in part to chronic hepatitis C
Source: https://www.cdc.gov/hepatitis/statistics/

Estimated Infection Risk After a Single  
Needlestick

Virus Risk of 
Infection

Comments

Hepatitis B (HBV) 6-30% Risk is for HBV unvaccinated persons and depends 
on the hepatitis B e antigen (HBeAg) status of the 
source blood; both hepatitis B surface antigen 
(HBsAg) and HBeAg positive have more virus in the 
blood and are more likely to transmit HBV.

Hepatitis C (HCV) 1.8% Estimated based on limited studies

HIV 0.3% About 1:300

Source: https://www.cdc.gov/oralhealth/infectioncontrol/faq/bloodborne_exposures.
htm

CDC Recommendations for HCV Testing

Category Recommendation
Adults born between 1945 and 1965 One-time HCV test

Risk factors for HCV:
• Ever injected drugs — once or a few times many years 
ago
• Received clotting factor concentrates produced before 
1987
• Were ever on long-term hemodialysis
• Persistently abnormal alanine aminotransferase levels 
(ALT)
• Have HIV infection
• Noti� ed that they received blood from a donor who later 
tested positive for HCV infection
• Received a transfusion of blood, blood components, or an 
organ transplant before July 1992

One-time HCV test

Persons who inject drugs and HIV-seropositive men who 
have unprotected sex with men

Annual HCV testing

Uncertain risk factors for HCV infection:
• Recipients of transplanted tissue (e.g., corneal, 
musculoskeletal, skin, ova, sperm)
• Intranasal cocaine and other non-injecting illegal drug 
users
• Persons with a history of tattooing or body piercing
• Persons with a history of multiple sex partners or sexually 
transmitted diseases
• Long-term steady sex partners of HCV-positive persons

Uncertain need for HCV 
testing

Not considered risk factors for HCV infection:
• Healthcare, emergency medical, and public safety 
workers
• Pregnant women
• Household (nonsexual) contacts of HCV-positive persons
• General population

Routine HCV testing is not 
recommended (unless 
they have risk factors for 
infection)

Source: https://www.cdc.gov/hepatitis/hcv/guidelinesc.htm

Commercially Available Direct Acting  
Antivirals in the United States

Generic Trade 
Name

Tablet Size and 
Typical Adult 

Dose

Mechanism of Action

Simeprevir Olysio® 150 – PO daily NS3-4A protease inhibitor

Daclatasvir Daklinza® 60 – PO daily NS5A inhibitor

Sofosbuvir Sovaldi® 400 – PO daily NS5B nucleoside polymerase 
inhibitor

Ledipasvir/
sofosbuvir

Harvoni® 90/400 – PO daily NS5A inhibitor/ NS5B 
nucleoside polymerase 
inhibitor

Elbasvir/grazoprevir Zepatier® 50/100 – PO daily NS5A inhibitor/ NS3-4A 
protease inhibitor

Ombitasvir, 
paritaprevir, 
ritonavir

Technivie® 12.5/75/50 – 2 tabs 
PO daily

NS5A inhibitor/NS3-4A 
protease inhibitor/protease 
inhibitor boosting

Dasabuvir, 
ombitasvir, 
paritaprevir, 
ritonavir

Viekira XR® 200/8.33/50/3.33 – 
3 tabs PO daily

NS5B Non-nucleoside 
polymerase inhibitor/ NS5A 
inhibitor/NS3-4A protease 
inhibitor/protease inhibitor 
boosting

Velpatasvir/
sofosbuvir

Epclusa® 400/100 – PO daily NS5A inhibitor/ NS5B 
nucleoside polymerase 
inhibitor



Supplement to Emergency Medicine Reports, January 15, 2017: “Hepatitis C Treatment: Issues for the Emergency Physician.” 
Authors: Kevin Tin, MD, MBA, Division of Gastroenterology, Department of Medicine, Maimonides Medical Center, Brooklyn, 
NY; Eiei Soe, MD, Division of Gastroenterology, Department of Medicine, Maimonides Medical Center, Brooklyn, NY; James 
Park, MD, Division of Gastroenterology, Department of Medicine, NYU Langone Medical Center, New York, NY; and Hillel 
Tobias, MD, Division of Gastroenterology, Department of Medicine, NYU Langone Medical Center, New York, NY.
Emergency Medicine Reports’ “Rapid Access Guidelines.” Copyright © 2017 AHC Media LLC, Atlanta, GA. Editors: Sandra M. 
Schneider, MD, FACEP, and J. Stephan Stapczynski, MD. Nurse Planner: Paula A. Fessler, RN, MA, NP. Continuing Education 
and Editorial Director: Lee Landenberger. Executive Editor: Shelly Morrow Mark. For customer service, call: 1-800-688-2421. 
This is an educational publication designed to present scientific information and opinion to health care professionals. It does 
not provide advice regarding medical diagnosis or treatment for any individual case. Not intended for use by the layman.

Commonly Prescribed CYP3A Inducers and 
Inhibitors

Adverse Reactions Associated with HCV Oral 
Treatment Agents

Inducers Inhibitors
Strong Inducers
Carbamazepine
Phenobarbital
Phenytoin
Rifampin
St. John’s wort 

Strong Inhibitors
Clarithromycin 
Fluvoxamine 
Grapefruit juice (in large amounts, > 1 liter a day, and in high 
concentrations) 
Itraconazole 
Ketoconazole 
Telithromycin
Voriconazole

Moderate Inducers
Moda� nil
Nafcillin

Moderate Inhibitors
Cipro� oxacin 
Diltiazem 
Erythromycin 
Fluconazole 
Grapefruit juice (in lower concentrations and smaller amounts)
Verapamil 

CYP3A Weak Inducers
Echinacea 
Prednisone
Topiramate 

CYP3A Weak Inhibitors
Alprazolam 
Amiodarone
Amlodipine 
Atorvastatin 
Cimetidine 
Dihydroergotamine 
Ergotamine 
Fluoxetine 
Ginkgo biloba
Goldenseal (Hydrastis canadensis root)
Imipramine
Isoniazid
Oral contraceptives 
Ranitidine

Drug Common Reactions 
(all severity)

Serious Reactions

Ribavirin (Rebetol®) as 
part of peg-interferon 
treatment regimen

Fatigue: 67%
Headache: 50%
Nausea: 40%
Chills: 39%
Insomnia: 38%
Fever: 35%
Anorexia: 29%
Myalgias/arthralgias: 27%

Hemolytic anemia
Depression
Suicidal ideation

Simeprevir (Olysio®) Headache: 17-23%
Fatigue: 16-32%
Nausea: 13-14%
Rash including 
photosensitivity: 12-16%

Serious symptomatic 
bradycardia when 
coadministered with sofosbuvir 
and amiodarone

Daclatasvir (Daklinza®) Headache: 14%
Fatigue: 14%
Nausea: 8%

Serious symptomatic 
bradycardia when 
coadministered with sofosbuvir 
and amiodarone

Sofosbuvir (Sovaldi®) Fatigue: 30-38%
Headache: 24-30%
Nausea: 13-22%
Pruritus: 11-27%
Diarrhea: 9-12%

Serious symptomatic 
bradycardia when 
coadministered with 
amiodarone and another HCV 
DAA

Ledipasvir/sofosbuvir 
(Harvoni®)

Fatigue: 13-18%
Headache: 11-17%
Nausea: 6-9%
Diarrhea: 3-7%
Insomnia: 3-6%

Symptomatic bradycardia, 
as well as fatal cardiac 
arrest and cases requiring 
pacemaker intervention, when 
amiodarone is coadministered

Elbasvir/grazoprevir 
(Zepatier®)

Fatigue: 5-11%
Headache: 9-11%
Nausea: 11%

ALT elevations

Ombitasvir/paritaprevir/ 
ritonavir (Technivie®)

Asthenia: 25-29%
Fatigue: 7-15%
Nausea: 9-14%
Insomnia: 5-13%
Pruritus: 5-7%

Hepatic decompensation in 
patients with cirrhosis

Dasabuvir/ombitasvir/ 
paritaprevir/ritonavir 
(Viekira XR®)

Fatigue: 34%
Nausea: 16-22%
Pruritus: 13-18%
Rash: 16%
Insomnia: 12-14%
Asthenia: 9-14%

Hepatic decompensation in 
patients with cirrhosis

Sofosbuvir/velpatasvir 
(Epclusa®)

Headache: 11-22%
Fatigue: 15-32%
Nausea: 9-15%
Insomnia: 5-11%
Asthenia: 5%

Serious symptomatic 
bradycardia has been reported 
in patients taking amiodarone 
who initiated treatment with 
sofosbuvir in combination with 
another HCV DAA

Source: Prescribing Information for these drugs and combinations
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