
This article originally appeared in Emergency Medicine
Reports, April 16, 2007.

Hepatitis C virus (HCV) infection results in both acute
and chronic hepatitis. Although the acute infection process is
often asymptomatic, HCV typically leads to chronic hepatitis
and can frequently result in
cirrhosis, hepatic failure and
hepatocellular carcinoma
(HCC). Approximately 20-
30% of chronically infected
individuals develop cirrhosis
over a two to three decade
time period. Chronic HCV is
the most common cause of
chronic liver disease and the
most frequent indication for
liver transplantation in the
United States. Hepatitis C is present in 1-2% of the popula-
tion and 1-2% in health care workers as well. The primary
care physician needs to be aware of the risk factors, promptly
screen patients with appropriate testing, and provide timely
referral to specialists who can provide often life-saving treat-
ment. This issue covers the epidemiology, pathophysiology,

diagnostic testing, and therapeutic options pertinent for the
primary care physician’s role in this chronic and insidious
disease.

—The Editor

Introduction
Hepatitis C is a single-

stranded RNA flavivirus that
was first identified in the late
1980s as the virus responsible
for causing most of the cases of
non-A, non-B hepatitis. HCV is
the most common blood-borne
infection in the United States
and currently the most common
indication for liver transplanta-
tion.1-4 Hepatitis C is transmit-
ted through contact with blood

and blood products, with injection drug use (IDU) a leading risk
factor for infection. More than 170 million people worldwide
have been exposed to hepatitis C, and approximately 3.9 million
Americans have serologic evidence of HCV. Although most acute
HCV infections are asymptomatic, chronic HCV infection may
result in serious complications. The risk of chronic disease in
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HCV infected patients is 50%-85 %. Over 20-30 years, those with
chronic HCV infection have a 5-20% risk of progression to cir-
rhosis and a 1-4% yearly risk of developing hepatocellular carci-
noma (HCC).5,6 The standard therapy for hepatitis C infection is a
combination of pegylated interferon and ribavirin, which is started
after genotype and biopsy results are obtained. The combination
of pegylated interferon and ribavirin can clear the virus in more
than 50% of patients1,7 and can reduce liver fibrosis progression.
Despite advancements in diagnostic testing and treatment,
patients with hepatitis C infection continue to develop cirrhosis
and hepatocellular carcinoma. Many chronic HCV-infected
patients are asymptomatic and unaware they are infected, so they
unknowingly continue to spread the virus. These patients would
benefit from being tested for HCV based on risk factors and
receiving the appropriate treatment. The prevalence of HCV
infection among health care workers is 1-2%, the same as among
the general population in the United States. Prevention of trans-
mission of the HCV can be achieved by the use of universal
health care precautions. 

Epidemiology
Approximately 3.9 million Americans have been exposed to

the HCV infection, and more than 170 million people have been
exposed worldwide.1,8 The prevalence of serum antibodies to
HCV is 1.8% in the general United States population, most of
whom have chronic infection. As per the WHO report of 2001,
chronic liver diseases were the cause of 1.4 million deaths, and
approximately 20% of the deaths were due to HCV infections
(more than 280,000 deaths).7,9,10 In the United States, the 30- to

49-year-old age group is the most commonly affected, with men
infected more commonly than women.2

Etiology
The predominant mode of transmission is parenteral.1,2,11-13

The most common methods of transmission include intra-
venous and intranasal drug use, vertical transmission during
childbirth, through sexual intercourse, occupational exposures,
and blood product transfusion prior to 1992. It is estimated that
half of those infected with HCV do not have recognized risk
factors. Among the recognized risk factors for HCV transmis-
sion, injection drug use is the most common.7 The risk of
acquisition of HCV from solid organ transplantation and
blood/blood product transmission was substantial prior to 1992
and now is rare.2 Since the Red Cross instituted mandatory test-
ing, the risk of transmission of HCV is less than 1:100,000
units of transfused blood. Vertical transmission is the main
source of infection in the pediatric population. The risk of
transmission from a mother with chronic HCV infection is 5-
6% per delivery. There is an increased risk of HCV vertical
transmission if the mother is coinfected with HIV. Currently,
there are no conclusive data on how the mode of newborn
delivery affects the transmission of HCV. HCV is less efficient-
ly transmitted through sexual intercourse than  hepatitis B and
HIV; however, people with multiple sexual partners have a
higher risk of infection with HCV.2 HCV transmission risk in
health care workers through percutaneous exposure is 1-3%, as
compared to 30% for hepatitis B and 0.3% for HIV. There is
also risk of transmission associated with hemodialysis, tattoo-
ing, shared body piercing, organ transplantation, sharing con-
taminated medical equipment in places where the HCV preva-
lence is high.5 Kissing, hugging, sharing eating utensils or food
do not transmit HCV. (See Table 1 and Table 2.)

Pathophysiology
Chronic HCV is a result of an intermediate immune response

that induces hepatic cell destruction and fibrosis. However, the
immune response often is insufficient to eradicate the virus from
its reservoirs.7 Patients with poor immunity often are asympto-
matic during the acute phase of the HCV infection and more
likely to become chronic carriers than those with strong immune
responses. HCV- specific CD8 T cells have decreased effector
functions, including secretion of antiviral cytokines and lytic
activity. The effectiveness of the current antiviral combination
therapy of interferon and ribavirin may be explained by restora-
tion of a specific immune response and their antiviral activity.

Natural History
The majority of acute HCV infections  are asymptomatic or

present with a mild flu-like illness with little or no jaundice
(60-75%).5,14 People with acute symptomatic HCV infection
may develop lethargy, malaise, anorexia, jaundice, abdominal
pain, hepatosplenomegaly, arthralgias, and maculopapular rash.
The symptoms can last for 2-12 weeks. Patients report a tran-
sient intolerance for cigarettes and alcohol during the acute
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viral hepatitis stage of HCV infection. The differential diagno-
sis for  acute symptomatic HCV infection includes hepatitis
A,B,D or E; alcohol or substance abuse; medication use; pri-
mary biliary cirrhosis; autoimmune hepatitis; fatty liver;
hemochromatosis; Wilson’s disease; and alpha 1 antitrypsin
deficiency.

Most acutely infected HCV patients will develop chronic infec-
tion (50-85%) and a smaller percentage will clear the infection
(15-50%). Age at initial infection with HCV, gender, mode of
acquisition, immune status, and viral factors may influence the
likelihood of developing chronic HCV infection. Although the
majority of patients with chronic HCV infection are asympto-
matic, a small percentage may experience nausea, abdominal pain,
malaise, and have fluctuating alanine transaminase levels. Up to
30% of patients with chronic HCV infection may have persistently
normal transaminases. Recent studies have shown that some
chronically HCV-infected patients with normal liver enzymes can
progress to liver damage or cirrhosis.2,15 Physical examination of
patients with chronic HCV may show signs of liver disease includ-
ing spider angiomata, telangiectasia, and palmar erythema. If
patients progress to cirrhosis, they may present with jaundice,
splenomegaly, esophageal varices, ascites, hepatic encephalopathy,
as well as other end stage liver disease manifestations.

Chronic HCV infection leads to chronic inflammation of the
liver, which leads to progression of fibrosis, scarring, and, ulti-
mately, cirrhosis. Patients with cirrhosis commonly present with
signs of end stage liver disease including ascites, hepatic
encephalopathy, and variceal bleeding from portal hypertension.
The median time from infection to cirrhosis is 30 years, with sev-
eral factors influencing fibrosis rate. Factors that increase the
progression to cirrhosis include male gender, older age at infec-
tion acquisition, longer duration of infection, immune suppres-
sion (HIV-HCV coinfection), chronic hepatitis B coinfection,
low CD4 count, moderate to heavy alcohol use, obesity, and dia-
betes.5,7,16 The risk of cirrhosis is 5-20% in a patient with chronic
HCV for 20-30 years. 

Following the development of cirrhosis, the risk for hepato-
cellular carcinoma (HCC) is 1-4 % per year, and the rate is
increasing in developed nations. The increased incidence  of

HCC is thought to be due to the increase in patients with chronic
HCV infections who survive to progress to liver failure and hepa-
tocellular carcinoma.2 The average length of survival is 6-20
months following diagnosis of HCC. Resection of malignancy
and liver transplantation can be curative if the diagnosis is made
early, however HCC generally has a high mortality rate. At pres-
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Table 1. Estimated Prevalence of Hepatitis C
by Region

REGION INFECTED PREVALENCE
POPULATION, RATE, %
MILLION

Europe 8.9 1.0
Americas 13.1 1.7
Southeast Asia 32.3 2.2
Western Pacific 62.2 3.9
Eastern Mediterranean 21.3 4.6
Africa 31.9 5.3
Reprinted from: Wong T, Lee SS. Hepatitis C: A review for pri-
mary care physicians. CMAJ 2006;174:649-659 by permission of
the publisher. © 2006 Canadian Medical Association.

Table 2. Risk Factors for Hepatitis C Virus
(HCV) Infection

HIGH RISK OF HCV INFECTION IS ASSOCIATED WITH:

• Any history of injection drug use
• Contaminated blood or blood products or organ transplantation
before July 1990
• Incarceration
• Needlestick or sharp injuries
• Procedures (e.g., injection, vaccination, surgery, transfusion,
ceremonial rituals) involving reuse or sharing of contaminated
equipment in parts of the world with high HCV prevalence
• Nonsterile contaminated tattooing or body piercing equipment
• Receiving hemodialysis
• Sharing personal items contaminated with blood with an HCV-
infected person (e.g., razors, nail clippers, toothbrush)
• Sharing contaminated intranasal cocaine equipment
• Hepatitis B virus infection
• HIV infection
• Children born to mother with HCV infection*
• Undiagnosed liver disease

MODERATE RISK OF HCV INFECTION IS ASSOCIATED WITH:

• A sexual partner with HCV
• Multiple sexual partners
• Sexually transmitted infection, including HIV and lymphogranu-
loma venereum
• Traumatic sex that involves the potential for mucosal tearing
(sex toys, fisting)
• Vaginal sex during menstruation

TRANSMISSION OF HEPATITIS C VIRUS IS NOT ASSOCIATED WITH:

• Coughing
• Food
• Water
• Sharing eating utensils
• Hugging or kissing
• Shaking hands
• Toilet seats
• Other casual contact
• Breastfeeding (unless nipples are cracked and bleeding)
• Oral sex (unless blood exposure is involved)

* Pregnancy is not contraindicated, but fetal scalp monitoring or
prolonged labor after rupture of membrane should be avoided.
Interferon and ribavirin are contraindicated during pregnancy.
Whether C-sections prevent vertical transmission remains
unknown.
Reprinted from: Wong T, Lee SS. Hepatitis C: A review for pri-
mary care physicians. CMAJ 2006;174:649-659 by permission of
the publisher. © 2006 Canadian Medical Association.



ent, the recommended screening routine for all patients with hep-
atitis C includes a liver ultrasound and serum alpha–fetoprotein
every 6 months. (See Figure 1.)

Extrahepatic Manifestations
Over the last decade, HCV has been associated with multiple

extrahepatic manifestations including dermatologic, hematolog-
ic, renal, and autoimmune disorders. One study of 321 patients
with chronic HCV infections showed more than one-third of
patients had an extrahepatic manifestation.2,17,18 The most fre-
quent HCV-associated extrahepatic manifestations are porphyria
cutanea tarda (blistering and easily traumatized sun-exposed
skin, which leads to scarring and hypopigmentation), mixed
cryoglobulinemia (a systemic vasculitic disease), and membra-
noproliferative glomerulonephritis.17,19 The mechanism by which

the HCV causes extrahepatic manifestations remains unclear. It
has been shown that antiviral therapy has effectively treated
some of the extrahepatic manifestations, however, the relapse
rate is high if the virus is not eradicated.17,20 A recent association
of HCV infection, insulin resistance, and diabetes mellitus has
been shown.17,21

Diagnostic Studies
Diagnostic testing for HCV infection can be divided into sero-

logical assays for antibodies and molecular tests for viral parti-
cles. Patients generally are screened for risk factors for HCV
infection and then are tested for anti-HCV antibodies. Screening
assays (based upon antibody detection) have been the reason for
the drastic drop in transfusion-related transmission. Once the
patient seroconverts, the test usually remains positive. In the
small population of HCV-infected patients who spontaneously
resolve their infection, the anti–HCV antibodies may decrease in
concentration. The current standard is the third generation
ELISA, which is a qualitative antibody test, and it has greater
than 98% specificity in immunocompetent patients. Antibodies
can be detected within 4-10 weeks of infection by ELISA.7

Immunosuppressed patients with HIV, renal failure, or HCV-
associated mixed cryoglobulinemia can have false negative HCV-
Ab results. 

There are qualitative and quantitative tests for HCV and both
use PCR (polymerase chain reaction) to amplify HCV RNA.
HCV RNA can be detected 1-3 weeks after exposure to HCV.
The qualitative PCR assay for HCV RNA is most useful in situa-
tions where the ELISA test for anti-HCV antibodies is inconclu-
sive, in immunosuppressed patients, in patients with persistently
normal transaminase levels with a positive anti-HCV antibodies,
when other causes of liver disease are present (i.e., alcohol
abuse), or in acute hepatitis before antibodies have been formed.
Knowledge of the viral load (quantitative RNA) helps to predict
treatment response and the risk of relapse. The HCV viral load
does not correlate with severity of hepatitis.7,22

HCV consists of six genotypes and many subtypes based on
the RNA sequence diversity of the genome. Genotypes 1 and 2
are commonly found worldwide, and the remaining genotypes 3,
4, 5, and 6 are typically confined to specific geographic areas.
More than 70% of HCV-infected patients in the United States are
genotype 1, which typically has a lower response rate to treat-
ment than genotypes 2 and 3.1 When a patient is being consid-
ered for treatment, the genotype should be determined. Knowl-
edge of the specific genotype will help to predict the chances of
achieving sustained virologic response (persistent absence of
HCV RNA 6 months after completion of treatment) and will
define the length of treatment.7,22

Liver biopsy is currently indicated for initial assessment of
patients with chronic HCV infection. In genotypes 2 and 3,
liver biopsy is optional due to high treatment response. Biopsy
can assess the severity of liver fibrosis and can aid in ruling
out other causes of liver disease. Assessment of the severity of
fibrosis through liver biopsy helps to make the decision to
treat. Liver biopsies, however, do have major limitations,
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Figure 1. Natural History of Hepatitis C Virus
(HCV) Infection

HCV exposure

Acute infection*

Chronic infection occurs
in 50%-85% of patients

Cirrhosis develops in 2%-20%
of patients 20-30 yr after

infection

Liver failure or 
decompensation 

(2%-5% of patients/yr)

Hepatocellular 
carcinoma (1%-4% 

of patients/yr)

Liver transplantation Death

* Note that 60%-75% of patients are asymptomatic at this stage.
Reprinted from: Wong T, Lee SS. Hepatitis C: A review for pri-
mary care physicians. CMAJ 2006;174:649-659 by permission of
the publisher. © 2006 Canadian Medical Association.

Mean incubation
period 6-8 wk

15%-50% of patients clear
the infection



including sampling variability and the risk of adverse effects1

One study has shown the incidence of severe adverse effects
was 0.3% and the mortality rate was 0.03% in 98,445 liver
biopsies.1,23

Management
In the past decade, there has been a great improvement in

therapies for chronic HCV infection. The main objective of
treatment is to eradicate the virus and to prevent complications
of HCV chronic infection (i.e., cirrhosis and HCC). Other
goals include the reduction of extrahepatic manifestations and
preventing transmission. When treatment is commenced, its
efficacy is assessed by measurement of HCV RNA viral load.
The main goal of treatment is to achieve a sustained viral
response (SVR), which is persistent absence of the HCV RNA
6 months after completion of therapy. Patients with chronic
HCV infection who are considered for treatment have a chron-
ic viremia (quantified by PCR testing) and histologic evidence
of hepatic inflammation.1 The current regimen for antiviral
treatment of HCV is pegylated interferon in combination with
ribavirin. The SVR rate of the combined  regimen is 45% for
genotype 1 and is close to 80% for genotypes 2 and 3 in
patients without HIV co-infection.2 Patients must be monitored
closely during treatment for adverse side effects of antiviral
therapy. Adverse effects include ribavirin–induced hemolysis,
interferon-induced bone marrow suppression, depression, and
teratogenicity (patients are counseled to use strict birth control
during and 6 months after treatment). (See Table 3.) Adverse
effects are severe enough to discontinue combination treatment
in up to 17% of patients.1 Alcohol consumption must be avoid-
ed during treatment because it negatively effects treatment
response.1

Nonresponders
Nonresponders are patients who have detectable serum HCV

RNA at the end of treatment. By 2015, it is expected that the
number of nonresponders will exceed the number of patients

with HCV infection seeking initial treatment.1 The SVR in non-
responders retreated with the pegylated interferon combination
therapy is 4-12%. Preliminary studies have shown some
improvement of SVR with the use of interferon alfacon-1 and
ribavirin.1

Liver Transplant
Decompensated cirrhosis from HCV is currently the leading

indication for liver transplant in North America.5,7 HCV recurs in
the transplanted liver in more than 95% of patients.7 There is a
decreased survival rate for transplant recipients with HCV than
patients with liver transplants for other indications. In addition,
accelerated recurrent HCV infection following transplantation
can result in rapid development of cirrhosis and decompensated
liver failure. Currently, efforts to treat recurrent HCV in liver
transplant recipients are complicated by limited efficacy and
adverse effects of the current treatments available.

Special Populations
HIV-HCV Coinifected Patients. As HIV and HCV share the

same mode of transmission, coinfection is common.5 Studies
have shown that roughly 25%-30% of HIV-infected patients in
the United States and Europe are coinfected with HCV.1,24,25

Patients with coinfection appear to have a slightly decreased
response rate to combination therapy when compared to patients
with only HCV infection. Also, there is a high rate of HCV ther-
apy discontinuation in coinfected patients due to adverse effects.
Although the success of HAART (highly active antiretroviral
therapy) has dropped HIV morbidity and mortality, HCV-associ-
ated liver failure and death has increased in coinfected patients.5

HCV seropositivity is an independent predictor of HIV progres-
sion and mortality in HIV-infected patients. Patients with HIV
and HCV coinfection should consult with an experienced spe-
cialist for treatment.

Pediatric HCV-Infected Patients. In the United States, the
prevalence of anti-HCV antibodies in children is 0.2%-0.4%. 

In the past, the mode of transmission of HCV in children was
through the transfusion of blood and blood products. Today, due
to mandatory blood and blood product testing, the main risk fac-
tor is perinatal transmission (5-6% of all cases).2 Commonly,
pediatric patients with chronic HCV infections have a mild
course of the disease; however, it is not clear if the benign course
will continue into their adulthood. The current combination treat-
ment regimen is not approved in children, except for those with
strong indications (i.e., progressive liver fibrosis) with response
rates similar to adults.2

Acute HCV Infection. Acute HCV infection should be con-
sidered in patients presenting with acute viral illness with nau-
sea, malaise, anorexia, jaundice, and right upper quadrant pain
and active injection or intranasal drug use. It should also be con-
sidered in health care workers with occupational exposure.
There is a minority of patients who spontaneously clear the
HCV infection generally within 12 weeks postexposure. Some
studies suggest that early treatment can decrease the rate of
developing chronic HCV infection using interferon therapy
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Table 3. Adverse Side Effects from Interferon
and Ribavirin 

INTERFERON

• Hematologic—neuropenia, thrombocytopenia
• Neuropsychiatric—decreased concentration, visual 

disturbances, headache, depression, irritability
• Flu-like illness
• Hyper/hypothyroidism
• Low grade fever
• Nausea/vomiting, weight loss
• Alopecia
• Interstitial pulmonary fibrosis

RIBAVIRIN

• Hemolytic anemia
• Birth defects
• Gout



alone,1 however, combination therapy with pegylated interferon
and ribavirin for 6 months is the current treatment of choice for
acute HCV infection.

HCV Screening. The primary care physician has a central
role in identifying and screening patients with risk factors for
HCV. If a patient is found to have HCV infection, he or she
should be referred to an infectious disease or hepatic specialist
for further evaluation and treatment. Many studies have shown
that there are barriers to achieve optimal care for HCV-infected
patients in primary care clinics.2,26 One large university based
study found that only 1% of patients were asked about risk fac-
tors for HCV at their initial visit and only 16% of those at risk
without signs of liver disease were tested. Also in the same
study, 23% of HCV RNA positive patients with elevated
transaminases were not referred to specialists.2 These studies
suggest there is a significant population of HCV-infected indi-
viduals who remain undiagnosed and do not have access to
treatment. In the late 1990s, the health care cost of HCV infec-
tion exceeded $ 1 billion/year.2 As the population of HCV-
infected patients rises, there is an expected increase of the finan-
cial cost of this disease. Preventing and slowing the disease pro-
gression can decrease the expected financial burden. Patients
screened as high risk for hepatitis C should be instructed to fol-
low up with their primary care physician (or referred to a physi-
cian for those who lack a physician) where they can be treated
for HCV.

Patient Prevention and Education
Patients with risk factors for HCV infection should be tested

and counseled on modifying risky behavior. Patients with HCV
infection should be instructed on modifying factors that affect
disease progression. Excessive alcohol intake and HCV infection
have a synergistic effect on liver damage, and therefore all
patients with HCV infection should be educated on alcohol absti-
nence or limiting alcohol ingestion. As the clinical course for
HCV-infected patients with acute hepatitis A or B is more severe,
vaccination for hepatitis A and B should be considered. Patients
should also be educated on the increase of disease progression
associated with obesity and other uncontrolled metabolic disor-
ders (i.e., diabetes).7,27 NSAIDs should be avoided, especially in
patients with cirrhosis. Kava and other hepatotoxins should be
avoided. Infected patients should be instructed not to donate
blood/blood products or to share sharp items (i.e., razors, nail
clippers, toothbrushes) potentially contaminated with blood. Sex-
ual partners should be informed of the small risk of transmission
and are encouraged to be tested. In order to decrease the social
isolation associated with diagnosis of HCV infection, it is impor-
tant that patients understand that routine social and household
contacts have not been shown to transmit the HCV.

Future Treatments
There are many treatments for HCV currently being studied in

early clinical trials, including HCV vaccine, immunomodulators,
alternative interferons, and therapy directed against specific HCV
targets. However, no new drugs are expected to be available for

the next several years and treatment will most likely remain
based upon a core of interferon therapy.

HCV and the Health Care Worker
Health care workers are at risk for exposure to blood and

body fluids that may be contaminated with infectious agents. The
prevalence of HCV infection in health care workers is 1-2%
(similar to the general population) and the risk of HCV serocon-
version following percutaneous needlestick exposure is 1-3%.
Universal precautions are to be used for all patients as issued by
the CDC.6 Health care workers can effectively reduce their risk
of exposure during invasive procedures by using contact precau-
tions (i.e., gloves, gowns, goggles). The Occupational Safety and
Health Administration (OSHA) mandates the use of personal
protective equipment during invasive procedures to prevent expo-
sures. The usage of needleless intravenous systems and safety
devices can reduce the rate of percutaneous exposure. 

Patients with occupational exposure to HCV should be
advised to seek immediate medical attention. For significant
exposures, the source should be tested. If a patient was exposed
to an HCV-infected source, the patient should be tested for anti-
HCV antibodies and serum transaminases levels with repeated
testing in 6 months. 

Summary
HCV infection is found in roughly 3.9 million people in the

United States. Chronic infection with HCV is a leading cause of
cirrhosis and is the most common indication for liver transplant
in the United States. There have been many advancements in
diagnosis and treatment of HCV in the past decade. Peginterfer-
on and ribavirin therapy have been shown to achieve sustained
viral response in almost 50% of patients. However death from
hepatitis C is still rising due to inadequate detection and treat-
ment. Primary care physicians can help identify, counsel, and
refer patients to specialists for treatment. Continued awareness of
factors that promote HCV transmission and disease progression
is important in both patients and health care providers so that
HCV-infected patients may be detected and referred for treat-
ment. Transmission of HCV in the health care setting may be
prevented by the use of appropriate personal protective equip-
ment during invasive procedures and the use of safety devices. 
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Physician CME Questions

22. Hepatitis C infection:

A. is more common than women than in men.

B. most commonly affects people ages 30-49 in the United States.

C. is a rare cause of liver transplantation.

D. is commonly caused by transfusion of blood and blood products

in the United States.

23. Hepatitis C infection can be transmitted through:

A. kissing. 

B. shaking hands.

C. sharing eating utensils.

D. needlestick or sharp injuries.

E. toilet seats.

24. All the following are risk factors for hepatitis C infection except:

A. history of injection drug abuse.

B. using contaminated tattoo or body piercing equipment.

C. receiving hemodialysis.

D. sharing food with an HCV-infected patient.

25. Factors that increase the rate of progression to cirrhosis in patients

with chronic HCV infection include all of the following except:

A. female gender.

B. older age at acquisition of infection.

C. immune suppression.

D. moderate to heavy alcohol usage.

E. chronic hepatitis B coinfection.

26. All of the following are extrahepatic manifestations of hepatitis C

infection except:

A. mixed cryoglobulinemia.

B. porphyria cutanea tarda.

C. membranoproliferative glomerulonephritis.

D. eczema.

27. The initial test to screen patient for HCV infection is:

A. PCR testing for qualitative HCV RNA.

B. check for anti-HCV antibodies.

C. PCR testing for quantitative HCV RNA.

D. check liver transaminase level.

28. The current treatment for HCV infection is:
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A. peginterferon and ribavirin.

B. peginterferon alone.

C. ribavirin alone. 

D. alpha interferon and ribavirin.

29. The risk of HCV seroconversion following a percutaneous needle-

stick exposure is:

A. 5-6%.

B. 1-3%.

C. 0.3%.

D. 0.03%.

30. Today, pediatric infections with HCV in the United States are most

often acquired from:

A. blood transfusions.

B. perinatal. 

C. health care workers.

D. day care.

CME Answer Key 
22. B; 23. D; 24. D; 25. A; 26. D; 27. B; 28. A; 29. B; 30. B
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Torcetrapib, a cholesteryl ester transfer protein
(CETP) inhibitor, has been in development by

Pfizer for nearly 15 years. The drug has been
shown to elevate HDL levels while reducing LDL
levels, prompting hopes that torcetrapib would be
the first in a new class of important cholesterol
medications. In December, Pfizer abruptly pulled
the plug on further development of torcetrapib
when the Investigation of Lipid Level Management
to Understand Its Impact in Atherosclerotic Events
trial showed an increase in death from all causes
associated with the drug, including an increased
rate of cardiovascular events and hypertension. A
new study points out a possible mechanism for the
lack of cardiovascular benefit. In the international
study, 1,188 patients with cardiovascular disease
underwent intravascular ultrasonography. They
then received atorvastatin and were randomized to
receive 60 mg of torcetrapib daily or placebo along
with atorvastatin for 24 months. Atorva/torce-
trapib resulted in a 61% relative increase in HDL
and a 20% further reduction in LDL, resulting in an
average HDL higher than LDL. But the drug com-
bination was also associated with an increase in
systolic hypertension of 4.6mm Hg, and more
importantly an increase in atheroma volume of
0.12%, compared to an increase of 0.19% in the
atorvastatin alone group (P = 0.72). The authors
conclude that treatment with the CETP torcetrapib
was associated with improved lipid endpoints, but
was also associated with an increase in blood pres-
sure and no significant decline in coronary athero-
sclerosis (N Engl J Med. 2007;356:1304-1316.). In an
accompanying editorial, Dr Alan Tall holds out
hope that other CETP inhibitors may not show the
same adverse effects but suggests that further
development of this class of drugs needs to pro-

ceed with caution (N Engl J Med. 2007;356:1364-
1366). ■

IBS-Drug Treatment Pulled, CV Side Effects
Tegaserod (Zelnorm), Novartis Pharmaceut-

ical’s drug for irritable bowel syndrome has been
removed from the market by the FDA based on
recent findings of increased risk of serious cardio-
vascular events associated with use of the drug.
Tegaserod was approved in 2002 for women with
irritable bowel syndrome whose primary symp-
tom was constipation. It was given the additional
indication in August 2004 for chronic constipation
in men and women under the age of 65.
Withdrawal was based on analysis of 29 studies
involving more than 18,000 patients that showed a
small, but statistically significant increase in the
risk of cardiovascular side effects (0.1% serious
adverse effects with tegaserod vs 0.01% with
placebo). The FDA may allow continued use of the
drug in a limited number patients for whom no
other treatment options are available and the bene-
fits of tegaserod outweigh the chance of serious
side effects. The FDA may consider limited reintro-
duction of the drug at a later date if the population
patients can be identified in whom the benefit of
the drug outweighs the risk.   ■
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Drug Combo Better for Migraine Treatment
Naprosyn plus sumatriptan is better than

either drug alone for the treatment of acute
migraine according to a new report. In 2 studies,
nearly 3,000 patients with a history of migraine
were randomized to sumatriptan 85 mg plus
naproxen sodium 500 mg, both drugs alone, or
placebo to be used after the onset of a migraine
with moderate to severe pain. The primary out-
come was headache relief at 2 hours, absence of
photophobia, absence of phonophobia, absence
of nausea, and sustained pain-free response.
Sumatriptan plus naproxen was superior to
placebo in all measures and was superior to
either drug alone in sustained pain-free
response. The incidence of adverse effects was
the same for the combination as for the individ-
ual medications. The authors conclude that
sumatriptan 85 mg plus naproxen 500 mg as a
single pill for acute treatment of migraine is
more effective than either drug as monotherapy
(JAMA.2007; 297:1443-1454.). Pozen Pharma-
ceuticals/ GlaxoSmithKline is developing the
combination pill,  which is expected to be
approved later this year under the trade name
Trexima. ■

Pergolide Off the Market, Heart Disease Risk 
Pergolide (Permax) is being withdrawn from

the market after reports of serious valvular heart
disease  associated with the drug. Pergolide is a
dopamine agonist used for the treatment of
Parkinson’s disease, hyperprolactinemia and
pituitary tumor (?). The action was prompted by
2 reports in the January 4, 2007, New 
England Journal of Medicine that showed
increased rates of valvular dysfunction in
Parkinson’s patients who were taking the drug.
These findings coupled with the availability of
other dopamine agonists prompted the FDA’s
action. Valeant Pharmaceuticals is removing
Permax brand pergolide as are all generic manu-
facturers. ■

Hormone Treatment, Does Timing Matter?
Further analysis of the Women’s Health

Initiative suggests that the timing of the initia-
tion of hormone therapy may have an effect on
the risk of cardiovascular disease. The analysis
looked at postmenopausal women who had
undergone a hysterectomy and were random-
ized to conjugated estrogen or placebo and
women who had not had a hysterectomy who
were randomized to conjugated estrogen plus

medroxyprogesterone or placebo. The main out-
comes were coronary heart disease (CHD) and
stroke. Women who initiated hormone therapy
within 10 years of menopause had a lower inci-
dence of CHD (HR 0.76 [95% CI, 0.50-1.16 ]),
which equates to 6 fewer events per 10,000 per-
son-years. For women who initiated therapy 10-
19 years after menopause the hazard ratio was
1.10 (95% CI, 0.84-1.45), and for women who ini-
tiated therapy 20 years after menopause the haz-
ard ration was 1.28 (95% CI, 1.03-1.58) or 12
excess events per 10,000 person years. CHD risk
increased when patients were stratified by age
as well. Hormone therapy increased the risk of
stroke with no significant difference based on
time since menopause or age. There was a non-
significant trend for improved overall mortality
in younger women. The authors conclude that
women who initiated hormone therapy closer to
menopause had a reduced risk of CHD, with an
increase risk among women more distant from
menopause although the trends did not meet
their criteria for statistical significance (JAMA.
2007:297;1465-1477.). ■

FDA Actions
The FDA has approved Cangene’s immune

globulin to prevent reinfection with the hepatitis
B virus in certain liver transplant patients. The
product was previously approved for prevent-
ing hepatitis B infection after exposure in 2006.
It is marketed as HepaGam B.

The FDA has banned rectal suppositories that
contain trimethobenzamide due to lack of effi-
cacy in preventing nausea and vomiting. The
popular suppositories have been marketed
under various trade names including Tigan,
Tebamide, T-Gen and others. The drug will still
be available as oral and injectable preparations.
The evaluation which eventually led to the with-
drawal is part of the FDA’s ongoing Drug
Efficacy Study Implementation (DESI) which
evaluates older drugs previously approved
based on safety data to make sure that they are
also effective.

The FDA has approved Merck’s combination
diabetes drug Janumet, which combines
sitagliptin with metformin. Sitagliptin, which is
a dipeptidyl peptidase-4 inhibitor, has been mar-
keted by Merck since last October under the
trade name “Januvia.” The combination is
approved for the treatment of patients with type
2 diabetes; it should be dosed twice daily with
meals with gradual dose escalation.  ■
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