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Public Health Service

Inter-Agency Guidelines

for Screening Donors of Blood, Plasma,

Organs, Tissues, and Semen

for Evidence of Hepatitis B and Hepatitis C

These guidelines address the use of tests for the hepatitis B and C viruses to

screen donations of blood and plasma collected for transfusion or further

manufacture into injectable products, as well as to screen donors of organs,

tissues, and semen. These guidelines are intended to serve as a resource to

individuals and organizations involved in testing, counselling, and evaluating

donors tested for these viruses, and are based on currently available knowledge.

INTRODUCTION

Several infectious agents transmit through infected blood and blood products. To

decrease the potential for disease transmission, donors are screened for risk factors

by medical history and for evidence of infection by specific testing. The Food and

Drug Administration (FDA) currently requires that all donations of whole blood and

transfusable components as well as plasma for fractionation into injectable deriva

tives be subjected to a serologic test for syphilis, hepatitis B surface antigen (HBsAg),

and antibody to the human immunodeficiency virus (anti-HIV). The FDA also currently

recommends testing donations of whole blood and components for transfusion for

antibody to human T lymphotropic virus type I (anti-HTLV-l) and antibody to hepatitis

C virus (anti-HCV), and is considering recommending testing for antibody to hepatitis

B core antigen (anti-HBc). Blood banks in the United States voluntarily began testing

donations for anti-HBc and alanine aminotransferase (ALT) in 1986 and 1987 and for

anti-HCV in 1990.

HEPATITIS B

Background

Post-Transfusion Hepatitis B

The discovery in 1965 of Australia antigen, now referred to as HBsAg, and its

subsequent association with hepatitis B virus (HBV) led to the development of

The Hepatitis Branch, Centers for Disease Control, maintains an automated

telephone system that provides information on the different types of viral

hepatitis. Messages have been designed for both health-care professionals and
the lay public. The number is 404-332-4555.
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sensitive, specific markers of HBV infection (1-4). During acute and chronic HBV

infection, HBsAg is produced in excess amounts, circulating in blood as both 22-nm

spherical and tubular particles. HBsAg can be identified in serum 30-60 days after

exposure to HBV and persists for variable periods depending on the resolution of the

infection. Antibody to HBsAg (anti-HBs) develops after a resolved infection and is

responsible for long-term immunity (5). Anti-HBc develops in both resolved acute

infections and chronic HBV infections and persists indefinitely (6). Immunoglobulin M

(IgM) anti-HBc appears early in infection and persists for 3=6 months (7). It is a reliable

marker of acute HBV infection.

Transmission of HBV by transfusion of blood or blood products is rare because of

routine screening of blood donors for HBsAg and because of current donor selection

and deferral procedures. Screening blood donors for HBsAg began in 1969 and

became mandatory in 1972. Retrospective testing of blood donors using first

generation tests such as immunodiffusion to detect HBsAg, found that 52%-69% of

recipients of HBsAg-positive blood developed hepatitis B (8,9). In addition, recipients

of blood from paid donors were at higher risk of developing post-transfusion hepatitis

than were recipients of blood from non-paid donors (10,11). A combination of more

sensitive third-generation tests (reversed passive hemagglutination and radioimmu-

noassay [RIA]) for HBsAg screening and exclusive use of non-paid donors reduced

the rate of post-transfusion hepatitis B to 0.3%-0.9%/transfusion recipient by the

mid-1970s (72,73).

A small number of HBV carriers appears to circulate HBsAg at undetectable levels,

and anti-HBc may be the only serologic marker detectable in blood from these

individuals. Thus, even with the >99% sensitivity of the current tests for HBsAg,

including both RIA and enzyme immunoassay (EIA), not all HBV carriers are detected

by screening for HBsAg, and a small number of transfusion recipients still develop

hepatitis B (14-16). Anti-HBc screening of blood donors was instituted in 1986 and

1987 as a surrogate marker for non-A, non-B hepatitis (77,78) and may have

contributed to the prevention of hepatitis B. However, surveillance data from reported

cases of acute hepatitis suggest that the incidence of post-transfusion hepatitis B

declined before anti-HBc testing began (19,20). In the period 1982-1985, an average of

3% of acute cases of hepatitis B had a history of blood transfusion in the 6 months

preceding onset of illness. In the period 1986-1988, the percentage of cases reporting

a history of blood transfusion declined to an average of 1%. Most of this decline

occurred before anti-HBc testing was initiated and was temporally associated with

changes in the donor population related to the prevention of human immunodefi

ciency virus (HIV) infection. The current incidence of post-transfusion hepatitis B is

estimated to be around 0.002%/transfusion recipient (21 and CDC, unpublished data).

Modes of Transmission

Transmission of HBV occurs via percutaneous or permucosal routes, and infective

blood or body fluids can be introduced at birth, through sexual contact or by

contaminated needles. Infection can also occur in settings of continuous close

personal contact (such as in households or among persons in institutions for the

developmentally disabled), presumably via inapparent or unnoticed contact of

infective secretions with skin lesions or mucosal surfaces. Persons at increased risk of

acquiring HBV infection include members of the following groups: a) parenteral drug
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users, b) heterosexual men and women and homosexual men with multiple partners,

c) household contacts and sexual partners of HBV carriers, d) infants born to

HBV-infected mothers, e) patients and staff in custodial institutions for the develop-

mentally disabled, f) recipients of certain plasma-derived products (including patients

with congenital coagulation defects), g) hemodialysis patients, h) health and public-

safety workers who have contact with blood, and i) persons born in areas of high HBV

endemicity and their children.

Persons at risk of exposure to HBV, including those mentioned above, who are

shown or judged likely to be susceptible should receive hepatitis B vaccine (22).

Ideally, hepatitis B vaccine should be provided to such persons before they engage in

behaviors, occupations, or treatments that place them at risk of infection. Prophylactic

treatment (hepatitis B immune globulin and hepatitis B vaccine) to prevent HBV

infection after exposure to HBV should be provided for infants born to HBsAg-positive

mothers, persons with accidental percutaneous or permucosal exposure to HBsAg-

positive blood, sexual partners of an HBsAg-positive person, and infants <12 months

of age whose primary care giver has acute hepatitis B (22). Hepatitis B vaccine should

also be given to all susceptible household contacts of HBV carriers.

Natural History of Infection

HBV is a major cause of acute and chronic hepatitis, cirrhosis, and primary

hepatocellular carcinoma worldwide (23). The most serious consequences of HBV

infection are primarily the result of chronic HBV infection, which occurs in 6%-10% of

infected adults, approximately 25% of infected children aged 1 to 5 years, and

70%-90% of infected infants (23-25). Each year in the United States, an estimated

300,000 persons, primarily young adults, are infected with HBV. Approximately half

become ill with jaundice or other symptoms of hepatitis, more than 10,000 patients

require hospitalization, and an average of 350 die of fulminant disease. The United

States currently contains an estimated pool of 750,000-1,000,000 infectious HBV

carriers. Approximately 25% of carriers develop chronic active hepatitis, which often

progresses to cirrhosis. HBV carriers also have a risk of developing primary liver

cancer that is 12-300 times higher than that of other persons. An estimated 4,000

persons die each year from hepatitis B-related cirrhosis, and more than 800 die from

hepatitis B-related liver cancer.

A recent study reported that among patients with compensated chronic liver

disease due to hepatitis B, alpha interferon was effective in inducing a sustained loss

of HBV replication and achieving remission, assessed biochemically and histologi-

cally, among over a third of patients (26). In about 10% of patients treated with

interferon, HBsAg disappeared from serum.

Sensitivity of the Available Tests

Sensitive tests are available commercially for the detection of HBsAg by either RIA

or EIA. Information from the package inserts of these tests indicates that the

sensitivity of both the RIA and EIA for the detection of HBsAg is <0.5 ng/ml. As noted

previously, despite these sensitivities, a small number of HBV carriers may have

undetectable levels of HBsAg and test as a false negative. Most of these low level

HBsAg carriers, however, will most likely be detected by the anti-HBc test currently

performed on units of blood or blood components for transfusion.
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Guidelines for Screening

Testing

1. All donations of whole blood, plasma, and other components are required to be

tested for HBsAg by a sensitive and specific FDA licensed test, such as RIA or

EIA (27).

2. If the initial test result is non-reactive, the unit is considered to be non-reactive

for HBsAg. The unit may be transfused or used for further manufacture into

transfusable components, provided all other requirements are met.

3. If the initial test result is reactive, the unit is considered to be initially reactive.

• The sample should be retested in duplicate in a single test run, using a test kit

of the same type and from the same manufacturer as used for the initial test.

• If the repeat test results are both non-reactive, the unit is considered to be

non-reactive and may be used as mentioned earlier. The donor may return for

subsequent donations.

• If either one or both repeat tests are reactive, the result is designated

repeatedly reactive and the unit should not be transfused or manufactured

into other products that do not require HBsAg reactive source material. The

donor with repeatedly reactive test results is deferred, but prior to notification

it is recommended that the results be confirmed by neutralization according

to the manufacturer's instructions.

• If the neutralization test is positive, the donor is permanently deferred from

future donations.

4. The donor of a repeatedly reactive unit that is not confirmed by neutralization

may later, at the discretion of the blood center, be considered for reentry as a

donor if the procedures are followed in accordance with the recommendations

of the FDA (28).

5. It is recommended that a serum sample from donors of organs, tissues, or

semen intended for human use be tested for HBsAg using the same procedures

as outlined earlier. Every effort should be made to use material only from

donors testing negative for HBsAg. It is recognized that emergency situations

involving life-supporting organs may arise that do not permit the use of an

HBsAg test before implantation or that involve the use of material from an

HBsAg-positive donor. In such situations, the recipients should be informed by

their medical-care providers that they will or have received untested tissue or

tissue from an HBsAg-positive donor, and prophylaxis with hepatitis B immune

globulin and hepatitis B vaccine (using the dosage recommended for immuno-

compromised patients) (22) should be considered.

Notification of Donors

1. If the repeatedly reactive HBsAg test is confirmed as positive by neutralization

or if neutralization tests are not performed, it is recommended that collection

facilities ensure that donors are notified of their test results and their permanent

deferral from donation. It is recommended that notification include written

information, presented to the donor by sealed letter or at a face-to-face

interview. Organ or tissue procurement organizations should report this infor

mation to the donor's physician when the donor is deceased.
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It is recommended that the information contained in such notification inform

donors that: a) a positive test result could indicate that they recently developed

hepatitis B or that they may have chronic hepatitis; b) they are likely to be

infectious to others; and c) there is a safe and effective vaccine that can prevent

the spread of HBV to their household contacts and sexual partners. Donors

should be referred to their medical-care provider to determine the significance

of a positive test and the need for screening and vaccination of contacts. These

recommendations are similar to those for HBsAg-positive persons identified in

other settings (22).

Collecting facilities also should be prepared to provide the results of all tests

performed related to hepatitis screening (e.g., anti-HBc, ALT, and anti-HCV) to

donors with a repeatedly reactive or confirmed positive HBsAg test result or to

their physicians. The facility should transmit this information to the donors or

inform donors that this information can be forwarded to their physicians by the

facility.

Collecting facilities also should comply with state and local requirements for the

reporting of HBsAg-positive results (29). If a transfusion recipient or a recipient

of transplanted tissue develops hepatitis B, it is recommended that the diag

nosing physician report the case to both the local health department and the

collection facility.

Recommendations for Medical Evaluation and Counselling

The following information may be of assistance to the medical-care provider in

evaluating and counselling an HBsAg-positive individual:

1. The medical evaluation should first verify that HBsAg is present and whether its

presence indicates acute or chronic HBV infection.

1 A follow-up serum specimen should be tested for HBsAg.

If negative, the donor most likely had a transient acute infection.

If HBsAg is still present, testing for IgM anti-HBc would be helpful in

distinguishing between acute and chronic hepatitis B, as this antibody is

usually detected only in acute hepatitis B. If IgM anti-HBc is not present and/or

HBsAg persists for 6 months, chronic HBV infection is present.

2. If HBsAg is detected in follow-up specimens, the medical evaluation should also

include an assessment of the extent of liver disease. This evaluation should

include a history, physical examination, and laboratory studies such as ALT,

aspartate aminotransferase (AST), bilirubin, albumin, and prothrombin time. If

chronic HBV infection is present, serial determinations of aminotransferases

would be appropriate. Patients should also be tested for hepatitis B e antigen

(HBeAg), a serologic marker of high levels of virus (30). Healthy or inactive HBV

carriers will have HBsAg but not HBeAg, and will have normal aminotransferase

levels. The persistence of HBsAg with elevated aminotransferase values most

likely indicates chronic hepatitis B. Most such patients will have HBeAg in

serum. These patients should be evaluated for the potential need and benefit of

therapy.

3. It is important that medical providers counsel chronic HBV carriers that they can

transmit HBV to others or that they refer carriers to their local health department

for counselling. Such counselling should also include screening sexual partners
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and household contacts of HBV carriers for susceptibility to HBV infection and,

if susceptible, vaccinating them with hepatitis B vaccine. The best single test for

screening in this setting is total (not IgM) anti-HBc. Vaccination of susceptible

individuals should be carried out using age-appropriate doses and schedules as

recommended for the available hepatitis B vaccines (22).

4. The individual should not donate blood, plasma, body organs, other tissue, or

semen.

5. Household articles such as toothbrushes and razors that could become contam

inated with blood should not be shared, and cuts or skin lesions should be

covered to prevent the spread of infectious secretions or blood.

6. When seeking medical or dental care, HBsAg-positive persons should be

advised to inform those responsible for their care of their HBsAg status so that

they can be appropriately evaluated.

7. If the sexual partner of the HBV carrier is not immune to hepatitis B, the partner

should be advised to take precautions. The most effective precaution is

vaccination with hepatitis B vaccine. The efficacy of latex condoms in prevent

ing infection with HBV is unknown, but their proper use may reduce the risk of

transmission. For the prevention of many sexually transmitted diseases, includ

ing hepatitis and HIV infection, the number of sexual partners should be

reduced, infected persons should inform prospective sexual partners so that

they can take appropriate precautions, and infected persons should protect a

partner during sexual activity by taking appropriate precautions to prevent that

individual from coming into contact with the infected person's blood, semen,

urine, feces, saliva, cervical secretions, vaginal secretions, or mucous mem

branes (37).

8. The high risk of perinatal transmission of HBV is well documented. Infants born

to HBsAg-positive women should be given hepatitis B immune globulin and the

hepatitis B vaccine series (22).

HEPATITIS C

Background

Transfusion-Associated Non-A, Non-B Hepatitis

In May 1990, serologic tests that detect anti-HCV by EIA were licensed and became

commercially available in the United States. Studies have shown that HCV is the

etiologic agent of the majority of parenterally transmitted or bloodborne non-A,

non-B hepatitis worldwide (32-34). This type of non-A, non-B hepatitis was first

identified and characterized in studies of post-transfusion hepatitis conducted in the

early 1970s. Using sensitive tests for hepatitis virus infection, investigators showed

that 90% of the post-transfusion hepatitis in the United States was not due to either

hepatitis A or B. This form of hepatitis became known as non-A, non-B (35,36). In

these early studies, the incidence rates of non-A, non-B hepatitis were as high as 21%

after blood transfusion (5,72). The shift from a paid to a non-paid blood donor base

substantially reduced the incidence of post-transfusion non-A, non-B hepatitis (12,37),
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and by the late 1970s, prospective studies of transfusion recipients showed an

average incidence of 10% {38,39). Retrospective studies of donors implicated in the

transmission of non-A, non-B hepatitis found that such donors were more likely to

have anti-HBc and/or elevated ALT levels than were donors whose blood did not

transmit non-A, non-B hepatitis (17,18,40,41). These studies suggested that screening

donors for both of these surrogate markers would reduce the incidence of post-

transfusion non-A, non-B hepatitis by as much as 50%. As noted, blood banks

voluntarily began such testing in the United States during 1986 and 1987.

Surveillance data from reported cases of acute non-A, non-B hepatitis suggest that

the incidence of post-transfusion non-A, non-B hepatitis declined in the 1980s even

before surrogate testing of blood donors began {34). In the period 1982-1985, an

average of 17% of acute cases of non-A, non-B hepatitis had a history of blood

transfusion in the six months preceding onset of illness. In the period 1986-1988 the

percentage of cases reporting a history of blood transfusion declined to an average of

6%, although the overall incidence of the disease remained stable. Most of this

decline was temporally associated with changes in the donor population related to

the prevention of HIV infection. Currently, the incidence of post-transfusion non-A,

non-B hepatitis is estimated to be 1%-4%/transfusion recipient (42,43).

Hepatitis C Virus and Antibody Detection Studies

Recently, a portion of the genome of a virus believed to be the major etiologic

agent of non-A, non-B hepatitis was cloned from the plasma of a chimpanzee with

chronic non-A, non-B hepatitis (44). This original clone (clone 5-1-1) was shown to be

derived from a single-stranded RNA molecule present only in parenterally trans

mitted non-A, non-B hepatitis infections and not related to any other hepatitis viruses.

The expression product of clone 5-1-1 was used to develop a prototype RIA to detect

circulating antibodies in parenterally transmitted non-A, non-B hepatitis-infected

chimpanzees and humans. A more refined serologic assay (EIA) for these circulating

antibodies was developed by expressing a variant of this clone (designated C100-3) in

yeast to produce large quantities of recombinant viral antigen (32). The antibodies

detected by use of this viral antigen appear to be directed against non-structural

proteins of hepatitis C virus (HCV). Using both the prototype RIA (developed for

research) and the EIA (developed for commercial use), several research groups have

shown that HCV is responsible for most cases of both post-transfusion and

community-acquired non-A, non-B hepatitis (33,34). More recent studies have dem

onstrated that other recombinant antigens, some representing structural components

of HCV, can be used to detect additional circulating antibodies. These additional

antigens may provide the basis for future test kits with enhanced sensitivity and

specificity.

In one recent study, 80% of patients with post-transfusion non-A, non-B hepatitis

were found to develop anti-HCV detectable by EIA (42). The mean interval between

date of transfusion and anti-HCV seroconversion was 18 weeks; 61% of patients

seroconverted within 15 weeks of transfusion, about 90% by 26 weeks, but one

patient did not seroconvert until 12 months. In a study of community-acquired non-A,

non-B hepatitis, approximately 70% of patients developed anti-HCV (34); of these,

45% were anti-HCV-positive within 6 weeks after onset of illness, 99% by 6 months,

but 1 patient did not seroconvert until 9 months.
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Patients with non-A, non-B hepatitis who remain negative for anti-HCV even after

prolonged follow-up may be infected with another non-A, non-B agent (45), may have

another viral or nonviral etiology for their liver injury, or may have hepatitis C but lack

(or have resolved) an antibody response that can be detected by the current assay (46).

Modes of Transmission

Epidemiologic and experimental studies indicate that HCV is transmitted by the

parenteral route. Persons at increased risk of acquiring hepatitis C include parenteral

drug users; health-care workers with occupational exposure to blood; hemodialysis

patients; and recipients of whole blood, blood cellular components, or plasma.

Although in the past all recipients of coagulation factor concentrates were at

increased risk of HCV infection, current manufacturing procedures for factor VIII

(Antihemophilic Factor) include virus inactivation procedures effective against HIV

and HBV that appear also to have reduced the risk of HCV transmission from these

concentrates (47,48). Although viral inactivation procedures effective against HIV and

HBV have also reduced the infectivity of factor IX concentrates, these preparations are

still considered to carry a substantial risk of HCV transmission (47,48). To date, there

has been no evidence of transmission of HCV from health-care workers to patients

through medical care procedures (injections, surgery, and dental work) or transmis

sion from other percutaneous exposures (acupuncture, tattooing) (49,50). However,

40% of patients with acute hepatitis C have no identifiable risk factor for infection.

Sexual activity and other types of person-to-person contact have not been

generally recognized as important mechanisms of transmission for hepatitis C.

However, two case-control studies found that non-A, non-B hepatitis patients with no

history of parenteral exposures were more likely to have histories of exposures to

sexual partners or household contacts who had had hepatitis in the past (49,50), and

one of these studies also found an association between acquiring disease and a

history of exposure to multiple heterosexual partners (50). Neither of these studies

found an association between acquiring acute non-A, non-B hepatitis and homosex

ual activity. Because sexual transmission of blood-borne viruses generally is recog

nized to be more efficient between homosexual men compared with heterosexual

men and women, it is unclear why heterosexual activity has been found to be

associated with acquiring non-A, non-B hepatitis when homosexual activity has not.

Some serologic surveys of heterosexual men and women and homosexual men who

attended clinics for sexually transmitted diseases or who had a history of multiple

partners have found the prevalence of anti-HCV to be 5- to 15-fold higher (5%-15%)

than that of controls or blood donors (none-1%) (57-54). These increased rates,

however, were substantially lower than the rates of serologic markers for HBV

(30%-60%) or HIV (35%-96%) in the same sexually active populations. Several other

studies have examined the prevalence of anti-HCV among the household and sexual

contacts of patients with chronic hepatitis C. Among two of these studies, 6% of 34

family members (55) and 8% of 88 family members (56), respectively, were found to

be anti-HCV positive. Anti-HCV-positive contacts included parents, spouses, children,

and siblings. In the United States, one study found no anti-HCV-positive contacts

among 34 sexual and 17 household contacts of 40 patients with chronic hepatitis C (57).
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The risk of perinatal transmission of HCV is also unclear. Studies of infants born to

women with non-A, non-B hepatitis before testing for anti-HCV became available

documented both transient and persistent ALT elevations in some infants (58,59). In

two recent studies of infants born to anti-HCV-positive women, none of 17 and 1 of 11

(9%), respectively, seroconverted to anti-HCV (54,60). The one infant who serocon-

verted also had persistently elevated ALT levels. In a third study of 25 infants born to

anti-HIV- and anti-HCV-positive women, 11 (44%) seroconverted to anti-HCV between

6 and 12 months of age (61). Four of these 11 infants had transient ALT elevations and

two had persistent ALT elevations; all 11 were infected with HIV. Thus, in the absence

of coexistent HIV infection, perinatal transmission of HCV rarely appears to occur.

Further definition of the role of sexual, perinatal, and other possible routes of

transmission for hepatitis C are needed. There is no evidence that HCV is transmitted

through such common exposures as sharing meals or eating utensils, sneezing or

coughing, or other casual contact.

Natural History of Infection

Adjusting both for disease underreporting (62) and for the proportion of HCV

infections that are asymptomatic (12), an estimated 150,000 to 170,000 new HCV

infections occur annually in the United States. Approximately 25% become ill with

jaundice or other symptoms of hepatitis, >4,000 patients require hospitalization, and

about 600 die of fulminant disease. An average of 50% of patients with either

post-transfusion or community-acquired hepatitis C followed for at least 12 months

develop biochemical evidence of chronic liver disease (49,63,64). Of patients with

transfusion-associated chronic non-A, non-B hepatitis who undergo biopsy within 5

years after onset, 2=40% have histologic evidence of chronic active hepatitis and

10%-20% have evidence of cirrhosis (63); many of these patients have no clinical

manifestations of their disease. In contrast, of biopsied patients with community-

acquired chronic non-A, non-B hepatitis, <20% have evidence of chronic active

hepatitis and 3% have evidence of cirrhosis within 4 years after onset of disease (64).

Because serial biopsies have demonstrated progression from chronic active hepatitis

to cirrhosis, studies that include prolonged follow-up of patients with chronic

hepatitis C, regardless of the source for infection, ultimately might show a higher

proportion of patients with cirrhosis.

Individual case studies have reported the development of hepatocellular carci

noma (HCC) after transfusion-associated non-A, non-B hepatitis (65-67). Several

recent studies have reported high rates of anti-HCV among patients with HCC (68-70).

The establishment of a direct link between HCV and HCC, however, must await the

results of well-controlled studies.

Although it is apparent that chronic liver disease is a frequent outcome of hepatitis

C, such disease may take years to develop, and the majority of infected individuals,

even those with documented cirrhosis, may be asymptomatic. Some individuals,

however, do suffer from severe disease. Recent studies have reported that alpha

interferon therapy may have a beneficial effect among some patients (71,72). In these

studies, such therapy resulted in marked improvement of serum aminotransferase

activity among approximately half of the patients treated, with most of these patients

also having improvement in liver histology. However, improvement of aminotrans-
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ferase activity was sustained among only 10%-51% (71,72) of the patients, and the

duration of the histologic response and the impact on the long-term course of the

disease were not defined.

Sensitivity and Specificity of Current Tests

The sensitivity and specificity of the currently available tests for anti-HCV are not

well defined. Not all donors implicated in the transmission of hepatitis C are anti-HCV

positive. In one study, approximately 25% of patients with post-transfusion hepatitis

C received units from donors who tested negative for anti-HCV by EIA (42).

Limited data concerning the specificity of the licensed ElAs are available from

studies using supplemental assays. Two supplemental tests for specificity have been

used on an investigational basis: an immunoblot (IB) type assay and a neutralization

or blocking (NT) type assay. In one study, of 28 ElA-reactive donors implicated in the

transmission of hepatitis C, 89% were found to be anti-HCV positive by supplemental

testing (IB); of 21 non-implicated donors reactive by EIA, only 33% were positive by

supplemental testing (42). Most samples that were judged false positives had initial

EIA absorbance readings of <1.0.

In two studies of randomly selected blood donors reactive for anti-HCV by EIA,

only 19%-26% were anti-HCV positive on supplemental testing (IB) and 20%-24% were

judged indeterminant (73,74). In both of these studies, EIA reactive donors who were

positive by the supplemental test were more likely to have an elevated ALT level (or

anti-HBc positivity) than were EIA reactive donors who were negative by the

supplemental test.

As with any screening test, the proportion of repeatedly reactive EIA results that

are falsely positive may vary depending on the prevalence of the infection in the

population screened. Serologic surveys of groups other than blood donors have

found that supplemental tests were positive among 84% (by IB) of ElA-reactive

samples from previous transfusion recipients (74), among 80% (by NT) of ElA-reactive

samples from parenteral drug users (CDC, unpublished data), and among 20% (by

NT) of ElA-reactive samples from healthy adults randomly selected from the general

population (CDC, unpublished data).

Thus, persons most likely to be infected with HCV, such as donors implicated in the

transmission of HCV, donors with elevated ALT levels, and persons with identifiable

risk factors for hepatitis C, are those in whom repeatedly reactive EIA results are most

likely to be judged positive by supplemental tests. In contrast, persons less likely to be

infected with HCV, such as donors not implicated in the transmission of HCV, donors

with normal ALT values, and persons with no known risk factors for hepatitis C, are

those in whom repeatedly reactive EIA results are most likely to be judged false

positive by the supplemental tests.

Guidelines for Screening

Testing

1. It is recommended that all donations of whole blood and components for

transfusion be tested for anti-HCV by EIA.

2. If the initial test result is non-reactive, the unit should be considered non-reactive

for anti-HCV. The unit may be transfused or used for further manufacture into

injectable components, provided all other requirements are met.
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3. If the initial test result is reactive, the unit is considered to be initially reactive.

• The sample should be retested in duplicate in a single test run, using a test kit of

the same type from the same manufacturer used for the initial test.

If the repeat tests are both non-reactive, the unit is considered to be non-reactive

and may be used as mentioned earlier. The donor may return for subsequent

donations.

If either one or both of the duplicate tests are reactive, the result is designated

repeatedly reactive, and the unit must not be used for transfusion. The donor

should be indefinitely deferred from donation of whole blood and components

for transfusion.

4. The FDA does not currently recommend testing of plasma collected for fraction-

ation for anti-HCV and currently permits the plasma from repeatedly reactive units

to be used for further manufacture into injectable products. This position has been

taken because it is unclear whether anti-HCV screening may adversely affect the

safety of plasma derived products, particularly immune globulins. This provisional

position of the FDA will be reevaluated in the light of additional information that

may emerge, including the results of experimental studies that have been initiated.

5. Donors indefinitely deferred from donation of blood or components for transfusion

because of repeatedly reactive anti-HCV test results should not be reentered into

the donor pool at this time. When further information about HCV serology

becomes available, and if highly sensitive confirmatory tests are developed and

licensed, a procedure for reentering donors repeatedly reactive for anti-HCV in an

isolated instance may be developed. Collecting facilities should be aware that such

a procedure may require the retesting of a stored sample from the original

repeatedly reactive donation.

6. Until the risk of sexual transmission of HCV is better defined, there is no

recommendation to exclude sexual partners of anti-HCV repeatedly reactive

donors from donating whole blood and components for transfusion provided all

other requirements are met.

7. It is recommended that serum from donors of organs, tissues, or semen intended

for human use be tested for anti-HCV by EIA using the same procedures as

outlined earlier. This testing policy should apply both to newly acquired tissue and

to material in inventory, whether such inventory is stored at the collection facility

or at points of use. Every effort should be made to use material only from donors

testing negative for anti-HCV. It is recognized that emergency situations involving

life-supporting organs may arise that do not permit the use of an anti-HCV test

before implantation or that involve the use of material from an anti-HCV repeatedly

reactive donor. In such situations, the recipients should be informed by their

medical-care provider that they will or have received untested tissue or tissue from

an anti-HCV repeatedly reactive donor.

Notification of Donors

1. It is recommended that collection facilities ensure that donors with repeatedly

reactive test results are notified of these results and of their indefinite deferral

from donation. Blood donors are indefinitely deferred from donation for transfu

sion products but currently remain eligible to give plasma for fractionation. It is

recommended that notification include written information presented to the

donor either by sealed letter or at a face-to-face interview. Organ or tissue
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procurement organizations should report this information to the donor's physi

cian when the donor is deceased.

2. When the EIA is used to screen populations low in the prevalence of HCV

infection, the proportion of positive results that are falsely positive will be high.

The rate of anti-HCV repeat reactivity among U.S. blood donors has been

reported at 0.5%-1.4% (73-75). Licensed confirmatory tests are currently not

available. Supplemental tests for specificity, as discussed previously, are avail

able as a testing service for research purposes performed by the manufacturers

of licensed screening tests, or for distribution on an investigational basis. When

such tests are utilized, research studies indicate that their results may be of value

in the interpretation of a repeatedly reactive screening test.

3. It is recommended that donors testing repeatedly reactive for anti-HCV by EIA

without supplemental testing be informed that this screening test result has not

been confirmed and that the anti-HCV repeatedly reactive result may be a false

positive. Donors should also be told that a repeatedly reactive test result could

indicate infection with HCV. To determine the significance of a repeatedly reactive

test, particularly if the donor also has an elevated ALT level, it is recommended

that the donor be referred to a physician for further evaluation.

4. When a supplemental test* is available and the result is positive, donors may be

informed that the test indicates the presence of hepatitis C infection and should

be referred to a physician for further evaluation.

5. When a supplemental test* is available and the result is negative and the ALT

level is within normal limits, the donor may be informed that the initial test is

likely to be a false positive, although this is impossible to prove at present in the

absence of a confirmatory test of proven sensitivity and specificity.

6. If the donor's ALT level is elevated, the donor should be referred to a physician for

further evaluation, regardless of the results of supplemental anti-HCV testing.

7. Collecting facilities should be prepared to provide all the results of tests per

formed related to hepatitis screening (e.g., HBsAg, ALT, and anti-HBc) to donors

with a repeatedly reactive anti-HCV test result or to their physicians. The facility

should transmit this information to the donors or inform donors that this

information can be forwarded to their physicians by the facility.

8. If a transfusion recipient or a recipient of transplanted tissue develops non-A,

non-B hepatitis or hepatitis C, it is recommended that the diagnosing physician

report the case to both the local health department and the collection facility.

9. It is recommended that professional societies make a concerted effort to educate

physicians and other health-care providers about a) the known and potential risks

for HCV infection, including blood transfusion; b) the need to ascertain complete

risk behavior histories from their patients; c) the appropriate evaluation of

high-risk patients for evidence of infection; and d) the current status of investi

gations on the use of alpha interferon to treat chronic non-A, non-B hepatitis.

10. Targeted "lookback" (tracing prior recipients of blood products from donors who

now test positive for anti-HCV) or general screening programs for populations at

increased risk of HCV infection are not recommended because: a) currently

available screening tests cannot distinguish between ongoing infection and

*No supplemental test for anti-HCV has yet been licensed by the FDA. When licensure occurs,

specific guidance for notification can be obtained from the package insert or directions that

accompany the product, and will be provided by the FDA otherwise as appropriate.



Vol. 40 / No. RR-4 MMWR

recovery, and thus, the meaning of a reactive test result in any one individual is

not clear; b) available knowledge about routes of transmission for HCV other than

parenteral is limited; and c) only selected persons are eligible for therapy for their

chronic liver disease, and the potential long-term benefits of such therapy are

unknown.

11. Screening programs aimed at prior transfusion recipients also are not recom

mended because they are likely to be ineffective for several reasons: a) most HCV-

infected former donors self-deferred or were excluded as a consequence of

earlier screening policies; b) few hospitals have transfusion records prior to the

early 1980s, thus most recipients at risk will not be traceable; and c) based on the

results of "lookback" programs for HIV, response by prior recipients to notifica

tion is poor (76).

Recommendations for Medical Evaluation and Counselling

The following information may be of assistance to medical-care providers in

evaluating and counselling an anti-HCV-positive individual:

1. The medical evaluation should first verify that anti-HCV is present; then,

attempt to assess whether the repeatedly reactive test result is a true positive;

and finally, determine whether the patient has acute or chronic HCV infection.

A follow-up serum specimen should be tested for anti-HCV.

• If the specimen is positive, supplemental testing should be performed when

available.

• The patient should be asked about risk factors for hepatitis C as a part of a

medical history and examined for evidence of liver disease. Laboratory tests

might include ALT, AST, bilirubin, albumin, and prothrombin time.

The history of a risk factor, clinical evidence of liver disease, and abnormal

aminotransferase levels all support the specificity of an anti-HCV positive result.

2. Currently available tests do not distinguish between acute or chronic HCV

infection or between ongoing infection and recovery. Sequential tests for ALT

levels may be helpful in distinguishing acute and chronic hepatitis.

• If ALT levels remain elevated for 2*6 months, chronic hepatitis C is likely.

• If initially elevated ALT levels fall to within the normal range and remain there

3=6 months, acute hepatitis C was likely.

• If ALT levels are initially and repeatedly normal: a) the anti-HCV result may

have been a false positive; b) the patient may have resolved acute hepatitis C;

or c) the patient may have chronic HCV infection with no or minimal

associated liver disease.

3. All individuals found to be anti-HCV positive need to be considered potentially

infectious and should be counselled concerning infectivity.

4. Individuals should not donate blood, body organs, other tissue, or semen.

5. Household articles such as toothbrushes and razors that could become contam

inated with blood should not be shared, and cuts or skin lesions should be

covered to prevent the spread of infectious secretions or blood.

6. When seeking medical or dental care, anti-HCV-positive individuals should be

advised to inform those responsible for their care of their anti-HCV status so that

they can be appropriately evaluated.
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7. The magnitude of the risk of infecting others by sexual intercourse is unknown,

but appears to be much less than that for other bloodborne sexually transmitted

diseases (e.g., HBV, HIV).

Transmission of HCV has rarely been documented from persons with chronic

disease to their steady sexual partners despite long-term, ongoing sexual

activity. Although anti-HCV-positive individuals should be informed of the

potential for sexual transmission, at this time there is insufficient data to

recommend changes in current sexual practices for persons with a steady

sexual partner.

Having multiple sexual partners has been associated with an increased risk of

acquiring hepatitis C. For the prevention of many sexually transmitted diseases,

including hepatitis and HIV infection, the number of sexual partners should be

reduced, infected persons should inform prospective sexual partners so that

they can take appropriate precautions, and infected persons should protect a

partner during sexual activity by taking appropriate precautions to prevent that

individual from coming into contact with the infected person's blood, semen,

urine, feces, saliva, cervical secretions, vaginal secretions, or mucous mem

branes (25). The efficacy of latex condoms in preventing infection with HCV is

unknown, but their proper use may reduce transmission. Consideration may be

given to testing exposed sexual partners for anti-HCV and, if positive, evaluating

them for the presence or development of chronic liver disease.

8. The risk of perinatal transmission appears to be very low. At the present time,

there is no evidence to support advising against pregnancy based on anti-HCV

status alone, or to advise any special treatments or precautions for pregnant

women or their offspring.

9. The prognosis for an asymptomatic anti-HCV-positive individual over the long

term is not known. Many may not suffer any consequences. Some may develop

permanent scarring of the liver and develop severe consequences such as

chronic active hepatitis and cirrhosis. It is hoped that in the future more

information will become available on the natural history of this infection and the

benefits of potential therapies.

References

1. Blumberg BS, Alter HJ, Visnick S. A "new" antigen in leukemia sera. JAMA 1965; 191:541-6.

?. Blumberg BS, Gerstley BJS, Hungerford DA, London WT, Sutnick Al. A serum antigen

(Australia antigen) in Down's syndrome, leukemia, and hepatitis. Ann Intern Med 1967;

66:924-31.

3. Prince AM. An antigen detected in the blood during the incubation period of serum

hepatitis. Proc Nat Acad Sci 1968;60:814-21.

4. Giles JP, McCollum RW, Berndtson LW Jr, Krugman S. Viral hepatitis - relation of

Australia/SH antigen to the Willowbrook MS-2 strain. N Engl J Med 1969;281:119-21.

5. Holland PV, Alter HJ. The clinical significance of hepatitis B virus antigens and antibodies.

Med Cl No Amer 1975;59:849-55.

6. Hoofnagle JH, Gerety RJ, Barker LF. Antibody to hepatitis B core antigen. Am J Med Sci

1975;270:179-87.

7. Chau KH, Hargie MP, Decker RH, Mushahwar IS, Overby LR. Serodiagnosis of recent

hepatitis B infection by IgM class anti-HBc. Hepatology 1983;3:142-9.

8. Alter HJ, Holland PV, Purcell RH. The emerging pattern of post-transfusion hepatitis. Am J

Med Sci 1975;270:329-34.

9. Gocke DJ. A prospective study of posttransfusion hepatitis. The role of Australia antigen.

JAMA 1972;219:1165-70.

10. Prince AM, Brotman B, Grady GF, et al. Long-incubation post-transfusion hepatitis without

serological evidence of exposure to hepatitis-B virus. Lancet 1974;2:241-6.



Vol. 40 / No. RR-4

11. Koretz RL, Gitnick GL. Prevention of post-transfusion hepatitis: role of sensitive hepatitis B

antigen screening tests, source of blood and volume of transfusion. Am J Med 1975;

59:754-60.

12. Alter HJ, Purcell RH, Holland PV, Feinstone SM, Morrow AG, Moritsugu Y. Clinical and

serological analysis of transfusion-associated hepatitis. Lancet 1975;2:838-41.

13. Alter HJ, Holland PV, Purcell RH, et al. Posttransfusion hepatitis after exclusion of

commercial and hepatitis B antigen-positive donors. Ann Intern Med 1972;77:691-9.

14. Hoofnagle JH, Seeff LB, Bales Z, Buskell Z, Zimmerman HJ, and the Veterans Administra

tion Hepatitis Cooperative Study Group. Type B hepatitis after transfusion with blood

containing antibody to hepatitis B core antigen. N Engl J Med 1978;298:1379-83.

15. Lander JJ, Gitnick GL, Gelb LH, Aach RD. Anticore antibody screening of transfused blood.

Vox Sang 1978;34:77-80.

16. Katchaki JN, Siem TH, Brouwer R, Brandt KH, Van der Waart M. Detection and significance

of anti-HBc in the blood bank; preliminary results of a controlled prospective study. J Virol

Meth 1980;2:119-25.

17. Stevens CE, Aach RD, Hollinger FB, et al. Hepatitis B virus antibody in blood donors and the

occurrence of non-A, non-B hepatitis in transfusion recipients: an analysis of the

transfusion-transmitted viruses study. Ann Intern Med 1984;101:733-8.

18. Koziol DE, Holland PV, Ailing DW, et al. Antibody to hepatitis B core antigen as a

paradoxical marker for non-A, non-B hepatitis agents in donated blood. Ann Intern Med

1986 ;104:488-95.

19. Alter MJ, Hadler SC, Margolis HS, et al. The changing epidemiology of hepatitis B in the

United States. Need for alternative vaccination strategies. JAMA 1990;263:1218-22.

20. CDC. Hepatitis surveillance report, no. 53. Atlanta: Centers for Disease Control, Public

Health Service, 1990.

21. Dodd RY. Screening for hepatitis infectivity among blood donors. A model for blood safety?

Arch Pathol Lab Med 1989; 113:227-31.

22. CDC. Protection against viral hepatitis: recommendations of the Immunization Practices

Advisory Committee (ACIP). MMWR 1990;39(No. RR-2).

23. Maynard JE, Kane MA, Alter MJ, Hadler SC. Control of hepatitis B by immunization: global

perspectives. In: Zuckerman AJ, ed. Viral hepatitis and liver disease. New York: Alan R.

Liss, Inc., 1988:967-9.

24. McMahon BJ, Alward WLM, Hall DB, et al. Acute hepatitis B virus infection: relation of age

to the clinical expression of disease and subsequent development of the carrier state. J

Infect Dis 1984;151:599-603.

25. Beasley RP, Hwang LY, Lee GCY, et al. Prevention of perinatally transmitted hepatitis B

virus infections with hepatitis B immune globulin and hepatitis B vaccine. Lancet 1983;

2:1099-102.

26. Perrillo RP, Schiff ER, Davis GL, et al. A randomized, controlled trial of interferon alfa-2b

alone and after prednisone withdrawal for the treatment of chronic hepatitis B. N Engl J

Med 1990;323:295-301.

27. Title 21 of the Code of Federal Regulations, Section 610.40.

28. Food and Drug Administration, Office of Biologies, Research, and Review. Recommenda

tions for the management of donors and units that are initially reactive for hepatitis B

surface antigen (HBsAg). Bethesda, Maryland: Department of Health and Human Services,

1987.

29. CDC. Mandatory reporting of infectious diseases by clinicians, and mandatory reporting of

occupational diseases by clinicians. MMWR 1990;39(No. RR-9):12-3.

30. Shikata T, Karasawa T, Abe K, et al. Hepatitis B e antigen and infectivity of hepatitis B virus.

J Infect Dis 1977,136:571-6.

31. CDC. Additional recommendations to reduce sexual and drug abuse-related transmission

of human T-lymphotropic virus type III/ lymphadenopathy-associated virus. MMWR 1986;

35:152-5.

32. Kuo G, Choo QL, Alter HJ, et al. An assay for circulating antibodies to a major etiologic virus

of human non-A, non-B hepatitis. Science 1989;244:362-4.

33. Alter HJ, Purcell RH, Shih JW, et al. Detection of antibody to hepatitis C virus in

prospectively followed transfusion recipients with acute and chronic non-A, non-B hepati

tis. N Engl J Med 1989;321:1494-1500.



MMWR April 19, 1991

34. Alter MJ, Hadler SC, Judson FN, et al. Risk factors for acute non-A, non-B hepatitis in the

United States and association with hepatitis C virus infection. JAMA 1990;264:2231-5.

35. Feinstone SM, Kapikian AZ, Purcell RH, Alter HJ, Holland PV. Transfusion-associated

hepatitis not due to viral hepatitis type A or B. N Engl J Med 1975;292:767-70.

36. Dienstag JL, Feinstone SM, Purcell RH, Wong DC, Alter HJ, Holland PV. Non-A, non-B

post-transfusion hepatitis. Lancet 1977;1:560-2.

37. Seeff LB, Wright EC, Zimmerman HJ, McCollum RW, Members of the VA Cooperative

Studies Group. VA cooperative study of posttransfusion hepatitis, 1969-1974: incidence

and characteristics of hepatitis and responsible risk factors. Am J Med Sci 1975;270:355-62.

38. Aach RD, Lander JJ, Sherman LA, et al. Transfusion-transmitted viruses: interim analysis

of hepatitis among transfused and nontransfused patients. In: Vyas GN, Cohen SN, Schmid

R, eds. Viral Hepatitis. Philadelphia: Franklin Institute Press; 1978:383-96.

39. Alter HJ, Purcell RH, Feinstone SM, Holland PV, Morrow AG. Non-A, non-B hepatitis: a

review and interim report of an ongoing prospective study. In: Vyas GN, Cohen SN, Schmid

R, eds. Viral Hepatitis. Philadelphia: Franklin Institute Press;1978:359-69.

40. Aach RD, Szmuness W, Mosley JW, et al. Serum alanine aminotransferase of donors in

relation to the risk of non-A, non-B hepatitis in recipients: the Transfusion-Transmitted

Viruses Study. N Engl J Med 1981;304:989-94.

41. Alter HJ, Purcell RH, Holland PV, Ailing DW, Koziol DE. Donor transaminase and recipient

hepatitis: impact on blood transfusion services. JAMA 1981;246:630-4.

42. Alter HJ, Jett DW, Polito AJ, et al. Overview of hepatitis C virus disease and its detection:

analysis of the role of HCV in transfusion-associated hepatitis. In: Hollinger FB, Lemon SM,

Margolis HS, eds. Viral Hepatitis and Liver Disease. Baltimore, MD: Williams & Wilkins;

1991 :(in press).

43. Alter MJ. Epidemiology of community-acquired hepatitis C. In: Hollinger FB, Lemon SM,

Margolis HS, eds. Viral Hepatitis and Liver Disease. Baltimore, MD: Williams & Wilkins;

1991 :(in press).

44. Choo QL, Kuo G, Weiner AJ, Overby LR, Bradley DW, Houghton M. Isolation of a cDNA

clone derived from a blood-borne non-A, non-B hepatitis genome. Science 1989;244:

359-61.

45. Bradley DW, Maynard JE, Popper H, et al. Posttransfusion non-A, non-B hepatitis:

physicochemical properties of two distinct agents. J Infect Dis 1983; 148:254-65.

46. Weiner AJ, Kuo G, Bradley DW, et al. Detection of hepatitis C viral sequences in non-A,

non-B hepatitis. Lancet 1990;335:1-3.

47. Epstein JS, Fricke WA. Current safety of clotting factor concentrates. Arch Pathol Lab Med

1990; 114:335-40.

48. Fricke WA. Evaluation of the risk of hepatitis from clotting factor concentrates. In: Recent

Advances in Hemophilia Care. Alan R. Liss, Inc. 1990, 161-6.

49. Alter MJ, Gerety RJ, Smallwood LA, et al. Sporadic non-A, non-B hepatitis: frequency and

epidemiology in an urban U.S. population. J Infect Dis 1982; 145:886-93.

50. Alter MJ, Coleman PJ, Alexander WJ, et al. Importance of heterosexual activity in the

transmission of hepatitis B and non-A, non-B hepatitis. JAMA 1989;262:1201-5.

51. Hess G, Massing A, Rossol S, Schutt H, Clemens R, Meyer zum Buschenfelde KH. Hepatitis

C virus and sexual transmission. Lancet 1989;2:987.

52. Mortimer PP, Cohen BJ, Litton PA, et al. Hepatitis C virus antibody. Lancet 1989;2:798.

53. Esteban Jl, Esteban R, Viladomiu L, et al. Hepatitis C virus antibodies among risk groups in

Spain. Lancet 1989;2:294-6.

54. Stevens CE. Perinatal and sexual transmission of HCV. In: Hollinger RB, Lemon SM,
Margolis HS, eds. Viral Hepatitis and Liver Disease. Baltimore, MD: Williams & Wilkins;

1991 :(in press).

55. Katmitsukasa H, Harada H, Yakura M, et al. Intrafamilial transmission of hepatitis C virus.

Lancet 1989; 2:987.

56. Ideo G, Bellati G, Pedraglio E, Bottelli R, Donzelli T, Putignano G. Intrafamilial transmission

of hepatitis C virus. Lancet 1990;335:53.

57. Everhart JE, Di Bisceglie AM, Murray LM, et al. Risk for non-A, non-B (type C) hepatitis
through sexual or household contact with chronic carriers. Ann Intern Med 1990; 112:544-5.

58. Tong MJ, Thursby M, Rakela J, McPeak C, Edwards VM, Mosley JW. Studies on the
maternal-infant transmission of the viruses which cause acute hepatitis. Gastroenterology

1981;80:999-1003.



Vol. 40 / No. RR-4 MMWR

59. Wejstal R, Norkrans G. Chronic non-A, non-B hepatitis in pregnancy: outcome and possible

transmission to the offspring. Scand J Infect Dis 1989;21:485-90.

60. Wejstal R, Hermodsson S, Iwarson S, Norkrans G. Mother to infant transmission of

hepatitis C virus infection. J Med Virol 1990;30:178-80.

61. Giovannini M, Tagger A, Ribero ML, et al. Maternal-infant transmission of hepatitis C virus

and HIV infections: a possible interaction. Lancet 1990;335:1166.

62. Alter MJ, Mares A, Hadler SC, Maynard JE. The effect of underreporting on the apparent

incidence and epidemiology of acute viral hepatitis. Am J Epidemiol 1987; 125:133-9.

63. Alter HJ. The chronic consequences of non-A, non-B hepatitis. In: Seeff LB and Lewis JH,

eds. Current Perspectives in Hepatology. New York: Plenum Medical Book Co.;1989:83-97.

64. Alter MJ, Margolis HS, Krawczynski K, et al. Hepatitis C virus antibody in patients with

chronic non-A, non-B hepatitis, United States. [Abstract] International Symposium on Viral

Hepatitis and Liver Disease, 1990.

65. Resnick RH, Stone K, Antonioli D. Primary hepatocellular carcinoma following non-A, non-B

hepatitis. Dig Dis Sci 1983;28:908-11.

66. Gilliam JH, Geissinger KR, Richter JE. Primary hepatocelluar carcinoma after chronic

non-A, non-B posttransfusion hepatitis. Ann Intern Med 1984; 101:794-5.

67. Kiyosawa K, Akahane Y, Nagata A, et al. Hepatocellular carcinoma after non-A, non-B

posttransfusion hepatitis. Am J Gastroenterol 1984;79:777-81.

68. Bruix J, Calvet X, Costa J, et al. Prevalence of antibodies to hepatitis C virus in Spanish

patients with hepatocellular carcinoma and hepatic cirrhosis. Lancet 1989;2:1004-6.

"9. Colombo M, Choo QL, Del Ninno E, et al. Prevalence of antibodies to hepatitis C virus in

Italian patients with hepatocellular carcinoma. Lancet 1989;2:1006-8.

70. Yu MC, Tong MJ, Coursaget P, et al. Prevalence of hepatitis B and C viral markers in black

and white patients with hepatocellular carcinoma in the United States. J Natl Cancer Inst

1990;82:1038-41.

71. Di Bisceglie AM, Martin P, Kassianides C, et al. Recombinant interferon alpha therapy for

chronic hepatitis C: a randomized, double-blind, placebo-controlled trial. N Engl J Med

1989;321:1506-10.

72. Davis GL, Balart LA, Schiff ER, et al. Treatment of chronic hepatitis C with recombinant

interferon alpha: a multicenter randomized controlled trial. N Engl J Med 1989;321:1501-6.

73. Menitove JE, Richards WA, Destree M. Early US experience with anti-HCV kit in blood

donors. [Letter] Lancet 1990;336:244-5.

74. Zuck TF, Rose GA, Dumaswala UJ, Geer NJ. Experience with a transfusion recipient

education program about hepatitis C. Transfusion 1990;30:759-61.

75. Stevens CE, Taylor PE, Pindyck J, et al. Epidemiology of hepatitis C virus: a preliminary

study in volunteer blood donors. JAMA 1989;263:49-53.

76. Busch MP. Hepatitis C virus lookback: let's look back at HIV-lookback before leaping into

HCV-lookback. Transfusion 1991 ;(in press).





Treatment with Quinidine Gluconate

of Persons with Severe

Plasmodium falciparum Infection:

Discontinuation of Parenteral Quinine

from CDC Drug Service





Vol. 40 / No. RR-4

Treatment with Quinidine Gluconate

of Persons with Severe

Plasmodium falciparum Infection:

Discontinuation of Parenteral Quinine

from CDC Drug Service

INTRODUCTION

CDC has recently reviewed data on the reported incidence in the United States of

Plasmodium falciparum malaria and has evaluated available information on the

effective management of severe life-threatening infections. As a result of this review,

CDC has concluded that the therapeutic drug of choice in the United States for

persons with complicated P. falciparum infection is parenteral quinidine gluconate,

and that stocking of parenteral quinine dihydrochloride for emergency distribution is

no longer required to provide optimal management of P. falciparum infections.

P. FALCIPARUM INFECTION IN THE UNITED STATES

Background Statement

P. falciparum malaria continues to be an important cause of morbidity but an

uncommon, and usually preventable, cause of mortality among U.S. residents who

travel abroad, visitors, and immigrants to the United States. From 1966 to 1987, CDC

was notified of 1,760 persons who acquired P. falciparum infection abroad but who

were diagnosed and treated in the United States; 66 of these persons died, for a

case-fatality rate of 3.8% (7).

Complicated P. falciparum infection represents a medical emergency and requires

aggressive and skilled medical care. An essential component of the management of

severe P. falciparum infection is the prompt administration of a rapidly acting drug

that kills the asexual erythrocytic stages of the parasite (a schizonticidal drug).

Therapeutic Agents

Parenteral quinine dihydrochloride has long been regarded as the most effective

drug for P. falciparum infection. Because parenteral quinine is not commercially

available in the United States, the CDC Drug Service has procured and provided this

drug as a service to licensed U.S. physicians. Although quinine dihydrochloride has

Information regarding treatment of Plasmodium falciparum malaria is available

from the Malaria Branch, Division of Parasitic Diseases, Center for Infectious
Diseases, CDC; telephone (404) 488-4046.
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been stocked in strategic locations around the country, transportation of emergency

supplies of quinine from these locations to the patient's bedside has frequently

required 24-36 hours.

Quinidine, the dextrorotatory diastereoisomer of quinine, is widely available in the

United States as parenteral quinidine gluconate. It is primarily used as a treatment of

persons with cardiac arrhythmias; however it has also long been recognized as a

potent antimalarial (2-4). On an equimolar basis, quinidine is a more active antima-

larial than quinine for P. falciparum (5,6). Therefore, the dosage of quinidine required

for the effective treatment of persons with P. falciparum malaria is lower than the

dosage of quinine needed (7).

RECOMMENDATIONS

Management Of Patients

Data on the clinical efficacy and toxicity of parenteral quinidine gluconate in the

United States over a 2-year period (8), as well as the experience of an expert panel

convened by the World Health Organization (9), have recently been published. In

general, an individual with malaria should be treated parenterally if a) vomiting is

prominent and oral fluids and medication are not retained, b) there are signs or

symptoms of neurologic dysfunction, or c) the peripheral asexual parasitemia is at a

level of >5% of erythrocytes infected. Quinidine administered by slow intravenous

infusion is generally well-tolerated, even by critically ill patients, individuals with

underlying cardiac disease, and children (6,10,11). Nevertheless, patients requiring

parenteral quinidine ideally should be treated in intensive-care facilities where central

hemodynamic and electrocardiographic monitoring is available. Close attention to

the patient's hydration and blood glucose are required. Electrocardiographic

changes, such as prolongation of the QT-interval and widening of the QRS complex,

may be an accurate indicator of both plasma concentration and incipient cardiotox-

icity (72-74). Most critical-care facilities in the United States are capable of monitoring

quinidine blood concentrations.

Treatment Regimen With Quinidine Gluconate

Results of a study of patients infected with P. falciparum and treated in the United

States (8), show that continuous-infusion quinidine gluconate produces effective

drug concentrations. A loading dose of 10 mg of quinidine gluconate (equivalent to

6.2 mg of quinidine base)/kg of body weight is given over 1-2 hours, followed by a

constant infusion of 0.02 mg of quinidine gluconate/kg/minute. Plasma quinidine

levels >6 mgm/mL, QT interval >0.6 sec, or QRS widening beyond 25% of baseline

are indications for slowing infusion rates (12,13). Persons with hypoglycemia, which

may be a manifestation of P. falciparum malaria and which is exacerbated by

quinine/quinidine-induced hyperinsulinemia, should be treated with intravenous

dextrose (9). Parenteral therapy should continue until parasitemia is <1% (generally,

within 48 hours) and/or until oral medication can be tolerated. When patients with

cerebral malaria are treated, clinical improvement is usually observed within 72

hours. If improvement does not occur, drug resistance or inadequate drug delivery,
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complications of malaria, or other etiologies for the illness should be investigated.

Treatment is continued (usually with oral quinine) for a total of 3-7 days, depending

on the geographic origin of the infecting parasite. Therapy with an additional

antimalarial is advised, e.g. tetracycline 250 mg every 6 hours for 7 days (12,13,15).

Discontinuation of Parenteral Quinine from CDC

The U.S. Food and Drug Administration and the drug manufacturer have recently

amended the indications for the use of quinidine gluconate to include therapy for

persons with complicated P. falciparum infection. Recent publications describing the

clinical use of parenteral quinidine have apparently already influenced the therapy for

persons with severe malaria in the United States; since 1985, there have been only

two requests for parenteral quinine dihydrochloride, despite the fact that the inci

dence of P. falciparum infections has increased by 53% (16). The demonstrated

efficacy and safety of parenteral quinidine gluconate and the general unavailability of

parenteral quinine that has caused delays in administering an antimalarial drug to

critically ill individuals underscore the need to initiate the routine use of parenteral

quinidine gluconate in the United States. Therefore, parenteral quinine dihydrochlo

ride will no longer be available from the CDC Drug Service.
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