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"lookback" 

A B S T R A C T 
Over the next several years, physicians will be called upon 
to notify past blood transfusion recipients of blood that 
may have been contaminated with hepatitis C virus (HCV). 
This article reviews the screening, care, and follow-up of 
persons at risk for hepatitis C virus infection from all 
sources. 

KEY POINTS 
Persons who may have received contaminated blood should 
be screened with an enzyme-linked immunosorbent assay 
(ELISA) and by measuring the alanine aminotransferase 
level. Other persons at risk can be screened in the same 
manner. 

In low-risk populations, ELISAs have high false-positive 
rates, but persons with risk factors for HCV infection, a 
positive ELISA, and an elevated alanine aminotransferase 
level almost certainly are infected. Persons with normal 
alanine aminotransferase levels and a positive ELISA need 
further testing with a recombinant immunoblot assay 
(RIBA) or a polymerase chain reaction (PCR) test. 

Treatments are still suboptimal. Standard treatment is with 
interferon alfa for 1 year. Ribavirin has recently been 
approved by the FDA for the treatment of chronic hepatitis 
C infection in conjunction with interferon. 

ARLY T H I S YEAR, U S H e a l t h a n d H u m a n 

Services Secretary Donna E. Shalala and 
U S Surgeon General David Satcher, MD, PhD, 
announced that the federal government was 
initiating a "lookback" to identify units of trans-
fused blood that may have been contaminated 
with hepatitis C virus (HCV). ' .2 T h e machin-
ery to implement the lookback is almost in 
place, and physicians will soon be asked to play 
a key role in notifying patients who received 
this blood, ensuring that they are properly test-
ed and, if infected, treated (see "How the look-
back will be conducted," page 415) . 3 

Federal officials estimate that approxi-
mately 3 0 0 , 0 0 0 Americans who received 
blood between January 1, 1988 and before 
June 1992 (when an accurate test for H C V 
was introduced) will be notified that the 
donor of their blood transfusion subsequently 
tested positive for H C V . 2 T h e Surgeon 
General estimates that the risk that these 
patients have acquired hepatitis C is between 
4 0 % and 70%. 2 Nonetheless, physicians need 
to remember that many patients who will be 
contacted during the lookback will not have 
been infected with HCV. 

This article briefly reviews H C V testing 
and treatment, including the recent Food and 
Drug Administration approval of the use of 
ribavirin to treat patients who have relapsed 
after interferon therapy. 

• HEPATITIS C VIRUS IS C O M M O N 

H C V was discovered in 1989, but is already 
considered the major cause of chronic liver 
disease in the United States. Approximately 4 
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million persons carry the virus—1.8% of the 
U S population. 

T h e prevalence of H C V infection is even 
higher in minorities: 3 . 2 % in African-
Americans and 2 . 1 % in Mexican-Americans. 
By age, the highest prevalence rates are in per-
sons 30 to 49 years old; among African-
American men in this age group the preva-
lence is 9 % to 10%.4 

T h e U S Centers for Disease Control and 
Prevention ( C D C ) estimates that in 1995 
approximately 28 ,000 persons acquired HCV, 
but only 3 0 % of new infections were clinical-
ly apparent.5 Because H C V infection usually 
progresses silently and slowly, only 5 % of 
infected persons may be aware of their infec-
tion.4 

H C V is now the leading indication for 
liver transplantation in the U S and the cause of 
8,000 to 10,000 deaths per year. Further, H C V 
mortality is predicted to triple in the next 2 
decades, making chronic hepatitis C one of the 
major chronic diseases in this country.6 

• HEPATITIS C INFECTION 
PROGRESSES SLOWLY 

Approximately 1 5 % of persons with H C V 
infection clear the virus from their bodies in 
the acute phase; in the remaining 8 5 % the dis-
ease becomes chronic. 

T h e usual course of H C V infection is slow 
progression from mild to moderate to severe 
hepatitis, with development of fibrosis and cir-
rhosis. Cirrhosis occurs in about 2 0 % of 
chronic infections. Although progression to 
severe disease may take 15 to 25 years, in some 
cases cirrhosis develops rapidly, especially in 
persons who consume moderate to excessive 
amounts of alcohol.4.5 

T h e best predictor of progression is the 
presence of histologic markers of aggressive 
disease on the initial liver biopsy. Persons 
with severe histologic features (severe 
inflammation, advanced fibrosis, or both) 
almost always develop cirrhosis within 10 
years. O n the other hand, only 2 0 % to 2 5 % 
of those without fibrosis and with minimal 
inflammation develop cirrhosis after 25 to 30 
years.7-8 

O n c e cirrhosis develops, 2 5 % to 5 0 % of 
patients develop liver failure. O n e study9 esti-

mated that the 5-year survival rate of patients 
with HCV-related compensated cirrhosis is 
91%, but only 5 0 % in those with decompen-
sated cirrhosis. Hepatocellular carcinoma, 
another dreaded complication, occurs in 1 % 
to 4 % of patients with HCV-related cirrhosis 
each year.10 

• WHO IS AT RISK FOR HCV INFECTION? 

Transfusion-associated risk 
Before 1990, when the first test for H C V anti-
bodies was introduced, contaminated blood 
transfusions accounted for a large number of 
H C V infections. Beginning in 1992, a more 
accurate second-generation test was used to 
screen the blood supply. T h e C D C reports 
that between 1991 and 1995, transfusions 
accounted for only 4 % of cases of acute H C V 
infection. Today, thanks largely to current 
blood donor screening programs, the risk of 
H C V infection is only 0 . 0 1 % to 0 . 0 0 1 % per 
unit transfused. 

Sexual transmission, drug abuse, 
and other risk factors 
Other persons at risk include: 

• Injection drug users (who accounted 
for 4 3 % of cases between 1991 and 1995, and 
who have an infection rate of more than 7 0 % ) 

• Persons with high-risk sexual behav-
ior.11 

• Cocaine snorters (small amounts of 
blood from the nose of one person may spread 
H C V if cocaine users share a snorting tube). 

• Recipients of other blood products (eg, 
patients with hemophilia) 

• Hemodialysis patients (in whom the 
infection rate is about 20%) . 

• TESTS FOR HCV INFECTION 

All patients identified in the blood transfusion 
lookback as recipients of potentially contami-
nated blood should be tested for H C V infec-
tion. There are two types of tests for HCV, 
those that detect anti -HCV and those that 
detect H C V R N A itself (FIGURE 1 ) . 12-14 

Antibody testing 
Enzyme-linked immunosorbent assays 

(ELISAs) are the mainstay of screening for 

HCV is now 
rarely 
transmitted 
by blood 
transfusion 
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Cocaine 
snorting is a 
risk factor for 
HCV infection 

the hepatitis C virus. T h e tests are automated 
and performed easily on a large number of 
specimens. Current screening programs use 
second-generation or third-generation 
ELISAs, which detect antibodies to different 
H C V antigens. 

T h e accuracy of these tests depends on the 
prevalence of H C V in the tested population. 
In low-risk persons such as blood donors and 
those without any identifiable risk for viral 
hepatitis, the first-generation ELISAs had a 
3 0 % to 5 0 % false-positive rate. T h e second-
generation and third-generation ELISAs are 
somewhat more specific, but still have high 
false-positive rates in low-risk populations. 

However, in persons at high risk for HCV, 
the current ELISAs have positive predictive 
values of over 95%, and in the presence of ele-
vated liver enzymes, a positive test virtually 
establishes the diagnosis of chronic hepatitis 
C ( F I G U R E 1 ) . 

ELISAs from different commercial sources 
have only minimal differences in their sensi-
tivity and specificity. 

Recombinant immunoblot assays 
( R I B A s ) have been used to confirm positive 
E L I S A test results and reduce false-positive 
rates in persons at low risk. T h e antigens used 
are similar to those detected by ELISA. 
However, now that sophisticated, sensitive 
H C V R N A testing is widely available, the 
value of H C V R I B A test is being challenged. 

A drawback of both ELISA and R I B A 
testing is that seroconversion can take 3 to 6 
months to occur after the initial infection, so 
that results can be falsely negative early in the 
infection. 

HCV RNA assays 
Tests that detect H C V R N A have several 
uses: 

• They can confirm the presence of 
H C V infection in persons with a positive 
E L I S A but with normal ALT levels. 

• They can detect infection in the acute 
phase, before seroconversion occurs. 

• They can predict the response to inter-
feron therapy. 

Qualitative assays for H C V R N A are 
based on the reverse transcriptase polymerase 
chain reaction ( P C R ) and can detect H C V 
R N A in quantities of less than 100 copies/mL. 

T h e result is given as positive or negative only. 
Quantitative assays actually measure the 

quantity of H C V R N A present. There are two 
methods: 

• Branched D N A ( b D N A ) , using signal 
amplification (Quantiplex 2.2, Chiron 
Corporation, Emeryville, C A ) , which has a 
sensitivity of approximately 2 0 0 , 0 0 0 
copies/mL 

• P C R , which is more sensitive and 
capable of detecting viral load of less than 
1,000 copies/mL. 

A major drawback of currently available 
H C V R N A tests is that they are not standard-
ized: different laboratories use different tech-
niques. O f note: H C V R N A tests performed 
by different methods ( b D N A vs P C R ) or even 
by a similar method but at different laborato-
ries are not equivalent and cannot be com-
pared interchangeably.1 2 - 1 4 

• SHOULD ALL PRE-1992 TRANSFUSION 
RECIPIENTS BE TESTED FOR HCV? 

Should persons who received blood transfu-
sions before June 1992, but whose transfusion 
units are not identified in the H C V lookback, 
be tested for infection? It is not an easy ques-
tion to answer. As this article went to press, 
federal health officials had issued no guide-
lines for these patients. Unfortunately, despite 
the considerable effort that the lookback will 
entail, it will leave many pre-1992 transfusion 
recipients uncertain of their H C V status. 
Among the sources of uncertainty: 

• T h e lookback can only identify poten-
tially contaminated units from donors who 
donate again and subsequently test positive for 
HCV. 

• Donors may have moved; therefore, a 
donor who tested HCV-positive in one part of 
the country may have donated previously in 
another part of the country, and it may diffi-
cult to account for all units donated. 

• Transfusion recipients may have 
moved more than once in the last decade, 
making it difficult to locate and notify them. 

• T h e lookback will not look further 
back than January 1988. However, people who 
received blood transfusions before that date 
could have been exposed to H C V and still be 
asymptomatic. 
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How the lookback will be conducted 

L T H O U G H F E D E R A L G U I D A N C E govern-
ing the lookback was not finalized as 

this article went to press, some blood dona-
tion groups, such as the American Red 
Cross, are beginning their lookback on the 
basis of proposed guidelines3 published by 
the Food and Drug Administration on 
March 20, 1998 (personal communication, 
Michael Fulwider, spokesman, American 
Red Cross). Although the procedure is sub-
ject to modification, here are the current 
plans for how the lookback will work: 

IDENTIFYING POTENTIALLY CONTAMINATED UNITS 

Current donors w h o test positive for HCV 
For current blood donors whose blood tests 
are confirmed positive for H C V infection, 
blood banks must determine if that person 
has donated blood previously and if so, iden-
tify potentially infected units from that per-
son that were distributed in the last 10 
years. If a previous donation from that 
donor was negative for antibodies to H C V 
(anti-HCV), the blood bank must only 
identify units donated in the 12 months 
prior to the seronegative donation. 
(Seroconversion is presumed to occur within 
12 months.) 

Past donors who tested positive for HCV 
Blood banks must also examine their records 
for donors who tested positive for H C V 
between the time the more accurate second-
generation HCV screening tests became 
available in June 1992 and the present. For 
these donors, the blood banks must identify 
all units collected from the same donor back 
to January 1, 1988, or the date 12 months 
prior to the donor's most recent negative sec-
ond-generation test for anti-HCV. 

NOTIFYING THE PATIENTS 
After blood banks identify potentially cont-
aminated units, they are to notify the hospi-
tals and transfusion services that received 

T A B L E 1 
W h a t t o t e l l r e c i p i e n t s o f b l o o d 
p o t e n t i a l l y c o n t a m i n a t e d w i t h 
h e p a t i t i s C v i r u s 

Explain the basic need for HCV testing and counseling 

Provide basic oral or written information so the 
transfusion recipient can make an informed decision 
about HCV testing 

Provide a list of places where a patient can obtain 
HCV testing and counseling, including any require-
ments or restrictions the program may impose 

the blood. These hospitals must then search 
their records to determine which patients 
received the blood. 

Then, the hospitals and transfusion ser-
vices must notify the physicians who cared 
for the patients at the time of transfusion. 
The physicians are expected to notify the 
patients of their receipt of potentially conta-
minated blood, TABLE 1 contains information 
that transfusion recipients should receive. 
Notification of patients or notification 
attempts should be documented in the 
patient's medical records. 

HOW LONG WILL THE NOTIFICATION TAKE? 
The American Red Cross will conduct the 
lookback in two stages. It began a "prospec-
tive lookback" in July 1998, to analyze the 
donation history of all current donors who 
test positive for HCV. 

A "retrospective lookback" examining 
the H C V status and donation history of 
previous donors is scheduled to begin this 
fall. 

The federal guidelines are expected to 
require that the entire lookback process be 
completed within 2 1/2 years. (Personal com-
munication, Michael Fulwider, American Red 
Cross) 
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The presence 
of cirrhosis 
and severe 
fibrosis 
on biopsy is 
associated 
with 
aggressive 
disease 

T A B L E 2 

R e l a t i v e c o n t r a i n d i c a t i o n s 
t o i n t e r f e r o n t h e r a p y 

Leukopenia (polymorphonuclear leukocytes 
< 0.75 x 109/L) 

Thrombocytopenia (< 75 x 109/L) 
Severe psychiatric disorders 
Decompensated liver disease 
Terminal comorbid conditions 
Unreliable patients 
History of autoimmune disease 

SOURCE: YOUNOSSI ZM. CHRONIC HEPATITIS C: A CLINICAL 
OVERVIEW. CLEVE CLIN J MED 1997; 64 :259 -268 . 

Given the large number of people 
believed to be infected with HCV, but who are 
unaware of that infection, it is reasonable to 
test any person with an identifiable risk factor 
(intravenous drug abuse, blood transfusion 
prior to June 1992, sexual partners of infected 
persons) for H C V infection. 

• FURTHER WORKUP AND TREATMENT 

Once the diagnosis of chronic H C V infection 
has been established on the basis of positive 
serologic tests and elevated ALT levels, the 
next possible steps are a liver biopsy and then 
treatment with interferon. A t this point, the 
clinician may wish to refer the patient to a 
gastroenterologist experienced in these deci-
sions. Input from a gastroenterologist or hepa-
tologist will not only be helpful in performing 
and interpreting liver biopsy findings, but also 
in assuring that the most up-to-date treatment 
for H C V is provided. 

Patients should be counseled that even 
moderate alcohol consumption may be harm-
ful to HCV-infected persons. 

Is liver biopsy necessary? 
T h e role of liver biopsy in hepatitis C is still 
being debated. T h e current antibody-based 
and RNA-based tests are sufficient to establish 
the diagnosis of H C V without the need for a 
liver biopsy. 

Moreover, despite typical bile duct dam-
age, portal inflammation, and steatosis, the 

histologic findings on liver biopsy in patients 
with chronic hepatitis C are not specific.15 

However, liver biopsy does provide impor-
tant information on the disease stage and prog-
nosis. Liver biopsy is the only way to assess 
directly the degree of inflammatory activity 
and the stage of the disease (fibrosis or cirrho-
sis). Histologic cirrhosis or histologic features 
associated with more aggressive disease (severe 
hepatitis and fibrosis) are important prognostic 
indicators. Therefore, although a pretreatment 
liver biopsy is not mandatory, most experts rec-
ommend one. 

Interferons 
Currently, interferons are the first-line drugs 
for treating chronic hepatitis C . Three prod-
ucts are FDA-approved: Intron A (interferon 
alfa 2b), Roferon (Interferon alfa 2a) and 
Alfergen (consensus interferon). Despite some 
minor differences, these products have similar 
efficacy and side-effect profiles. T h e sustained 
virologic response (eradication of H C V that is 
sustained 6 to 12 months after completion of 
therapy, as confirmed by a P C R test) occurs in 
approximately 2 0 % to 2 5 % of patients with 
chronic hepatitis C treated with a standard, 
12-month course of therapy. 

Starting interferon therapy. If the patient 
has no contraindications to interferon treat-
ment (TABLE 2), the physician should obtain a 
baseline quantitative H C V R N A assay by 
P C R before starting. 

T h e viral load has important prognostic 
implications.17 A high viral load (> 2 million 
copies/mL) is associated with a lower response 
rate to interferon therapy, although it should 
not be used to deny therapy to anyone who is 
an otherwise appropriate candidate for treat-
ment. 

Patients who respond to interferon do so 
in the first few months, as reflected by absence 
of viral R N A by 12 weeks. Such patients 
should continue with a full 12 months of ther-
apy. 

Conversely, patients who still have viral 
R N A detectable in their blood at 12 weeks of 
therapy are unlikely to achieve a sustained 
virologic response with interferon only. A 
recent NIH consensus conference suggested 
that such patients be considered for alterna-
tive regimens and research protocols.18 O n the 
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Person at risk for hepatit is C virus (HCV) infection: 
• I n t r a v e n o u s d r u g abusers 
• Coca ine abusers 
• Persons w i t h h igh - r i sk sexual b e h a v i o r 
• Recip ients o f p o t e n t i a l l y c o n t a m i n a t e d b l o o d 

I 
Check for HCV antibodies by ELISA 
and measure alanine aminotransferase (ALT) level 

f I 
Both n e g a t i v e ELISA pos i t ive , ALT n o r m a l 

f r 
No r e c e n t Recent exposu re 
e x p o s u r e t o p o t e n t i a l risk 

I 
Repeat ALT in 8 weeks 

I 
No fu r ther 

test ing 
Repeat labs 
in 6 months 

Pers is tent ly 
n o r m a l 

Check for HCV RNA 
by polymerase chain 

reaction (PCR) 

Elevated 

f 
N e g a t i v e 

1 
Consider ELISA 
falsely positive 

or pat ient immune 

Posit ive 

t 
HCV viremia 

Consider t rea tment 
in research protocol 

ELISA pos i t ive , ALT e l e v a t e d 

Consider: 
• Referral to a gastroenterologist 
• Quant i ta t ive HCV RNA PCR 

to assess viral load 
• Liver biopsy 

to assess stage of disease 
• Vaccination against hepat i t is A 

and hepatit is B 
• Interferon t r e a t m e n t 

I Treat w i t h standard dosage 
of inter feron for 12 w e e k s and 
recheck HCV RNA PCR 

f 
If negat ive , 

cont inue 
12-month course 

1 
If positive, consider 

research protocol 

FIGURE 1. Suggested a l g o r i t h m f o r d i a g n o s i n g a n d t r e a t i n g h e p a t i t i s C v i rus i n f e c t i o n 
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In the next 
two decades, 
HCV mortality 
will triple 

other hand, a recent study19 suggested that 
some patients who continue a full course of 
interferon treatment despite a lack of viral 
clearance will have histologic improvement 
and reduced risk of hepatocellular carcinoma. 

Ribavirin 
Given the suboptimal efficacy of interferon in 
eradicating HCV, new antiviral agents are 
being developed and tested alone or in combi-
nation with interferon. O n e of the promising 
agents used for combination therapy is rib-
avirin, a guanosine analogue with a broad 
spectrum of activity against R N A and D N A 
viruses. Trials using ribavirin alone in treating 
chronic hepatitis C were associated with bio-
chemical improvement (ie, a decrease in liver 
enzyme levels) but no effect on viral titers. 
However, in persons who have never been 
treated or who were treated but relapsed, 
combinations of interferon and ribavirin 
resulted in sustained viral eradication in 4 0 % 
to 4 5 % of patients.2 0 - 2 2 

How to treat patients who did not 
respond to previous interferon therapy is even 
more problematic. It is now clear that retreat-
ing these patients with another course of 
interferon may not result in any substantial 
gain in efficacy. However, combination thera-
py with other agents may result in response 
rates of approximately 1 5 % to 20%. 

Side effects of ribavirin are few; these 
include hemolytic anemia, mild abdominal 
discomfort, and mild hyperuricemia. 
Ribavirin is also considered teratogenic and 
should not be used during pregnancy. 

Protease and helicase inhibitors 
T h e most promising agents for future treat-
ment of chronic H C V infection are protease 
inhibitors and helicase inhibitors. These 
agents, which target viral enzymes that are 
essential in the replication of HCV, are cur-
rently in the development phase and are 
expected to become available in the next few 
years. 

If a pat ient has persistent viremia 
w i th normal ALT levels 
From 3 0 % to 3 5 % of patients with chronic 
H C V viremia have persistently normal ALT 
levels. Liver biopsy findings in these patients 

range from minimal disease to severe hepatitis 
and cirrhosis, although most have findings 
consistent with mild disease. 

Although currently approved interferon 
regimens may reduce the level of viremia, 
they have not been proven to produce sus-
tained responses. The recent N I H consensus 
conference suggested that these patients 
should be treated only under a research proto-
col. 

Vaccination against hepati t is A and B 
In patients with chronic H C V infection (with 
or without cirrhosis), superinfection with 
hepatitis A virus or hepatitis B virus may 
result in a more aggressive and fulminant 
course. To prevent this, it was recently recom-
mended that patients with chronic H C V 
infection receive vaccinations against these 
other hepatotropic viruses. 

A reasonable strategy is to look for natur-
al immunity by testing for IgG antibodies to 
hepatitis A and for antibodies to hepatitis B 
surface antigen, and if negative to vaccinate 
against both viruses. Although the efficacy of 
these vaccines (especially in early disease) is 
established, the feasibility and cost-effective-
ness of vaccinating all patients with H C V 
remains unproven. E3 
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