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Recommendations of the Advisory Committee on
Immunization Practices (ACIP): Use of Vaccines and
Immune Globulins for Persons with Altered
Immunocompetence

INTRODUCTION

This statement summarizes current recommendations by the Advisory Committee
on Immunization Practices (ACIP) on the use of active and passive immunization for
persons with altered immunocompetence. The purpose of this statement is to make
ACIP recommendations more accessible for clinicians by consolidating them into a
single document. ACIP statements on individual vaccines or immune globulins should
be consulted for more details on safety and efficacy and on the epidemiology of the
diseases. Recommendations on immunization following bone marrow transplantation
will be published in a separate ACIP statement.

These recommendations are for use in the United States and its territories and are
appropriate for the epidemiologic setting and program priorities of these areas. Other
organizations, particularly the Expanded Programme on Immunization of the World
Health Organization, have made different recommendations, particularly with respect
to the use of oral polio vaccine (OPV) and Bacille Calmette-Guerin (BCG) for immuno-
compromised persons. Those recommendations are appropriate for populations,
particularly in developing countries, with higher risks of exposure to wild poliovirus
infection and tuberculosis.

This statement is divided into four sections. The first is a brief summary of princi-
ples for vaccinating immunocompromised persons. The second section discusses
how specific immunocompromising conditions may alter recommendations for vacci-
nation. The third section discusses each vaccine and how recommendations for use
may be altered in immunocompromised persons. The final section contains summary
tables on the use of vaccines and immune globulins, arranged by immunocompromis-
ing condition.

SUMMARY OF PRINCIPLES FOR VACCINATING
IMMUNOCOMPROMISED PERSONS

The degree to which an individual patient is immunocompromised should be deter-
mined by a physician. Severe immunosuppression can be due to a variety of
conditions, including congenital immunodeficiency, human immunodeficiency virus
(HIV) infection, leukemia, lymphoma, generalized malignancy or therapy with alkylat-
ing agents, antimetabolites, radiation, or large amounts of corticosteroids. For some
of these conditions, all affected persons will be severely immunocompromised; for
others, such as HIV infection, the spectrum of disease severity due to disease or treat-
ment stage will determine the degree to which the immune system is compromised.
The responsibility for determining whether a patient is severely immuno-
compromised ultimately lies with the physician.
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Killed or inactivated vaccines do not represent a danger to immunocompromised
persons and generally should be administered as recommended for healthy persons.
For specific immunocompromising conditions (e.g., asplenia), such patients may be at
higher risk for certain diseases, and additional vaccines, particularly bacterial polysac-
charide vaccines [Haemophilus influenzae type b (Hib), pneumococcal and
meningococcal], are recommended for them. Frequently, the immune response of im-
munocompromised persons to these vaccine antigens is not as good as that of
immunocompetent persons; higher doses or more frequent boosters may be re-
quired, although even with these modifications, the immune response may be
suboptimal.

Steroid therapy usually does not contraindicate administration of live-virus vac-
cines when such therapy is short term (<2 weeks); low to moderate dose; long-term,
alternate-day treatment with short-acting preparations; maintenance physiologic
doses (replacement therapy); or administered topically (skin or eyes), by aerosol, or by
intra-articular, bursal, or tendon injection. The exact amount of systemic cortico-
steroids and the duration of their administration needed to suppress the immune
system of an otherwise healthy child are not well defined. The immunosuppressive
effects of steroid treatment vary, but many clinicians consider a dose equivalent to
either 2 mg/kg of body weight or a total of 20 mg/day of prednisone as sufficiently
immunosuppressive to raise concern about the safety of immunization with live-virus
vaccines. Corticosteroids used in greater than physiologic doses also may reduce the
immune response to vaccines. Physicians should wait at least 3 months after discon-
tinuation of therapy before administering a live-virus vaccine to patients who have
received high-dose, systemic steroids for =2 weeks.

SPECIFIC IMMUNOCOMPROMISING CONDITIONS

For practical considerations, persons with immunocompromising conditions may
be divided into three groups:
A. Persons who are severely immunocompromised not as a result of HIV infection;
B. Persons with HIV infection; and
C. Persons with conditions that cause limited immune deficits (e.g., asplenia, renal
failure) that may require use of special vaccines or higher doses of vaccines but
that do not contraindicate use of any particular vaccine.
These groups differ primarily in the recommendations for use of live-virus vac-
cines, which are contraindicated for all persons in group A, for some vaccines and
some persons in group B, and are not contraindicated in group C.

A. Severely Immunocompromised, Non-HIV-Infected Persons

Severe immunosuppression not associated with HIV can be the result of congenital
immunodeficiency, leukemia, lymphoma, generalized malignancy or therapy with al-
kylating agents, antimetabolites, radiation, or large amounts of corticosteroids (1-3).
Virus replication after administration of live, attenuated-virus vaccines can be en-
hanced in severely immunocompromised persons (4-6). In general, these patients
should not be administered live vaccines, with the exceptions noted below. In addi-
tion, OPV should not be administered to any household contact of a severely
immunocompromised person. Measles-mumps-rubella (MMR) vaccine is not contra-
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indicated for the close contacts (including health-care providers) of immunocom-
promised persons.

Persons with leukemia in remission who have not received chemotherapy for at
least 3 months are not considered severely immunosuppressed for the purpose of
receiving live-virus vaccines (7). When cancer chemotherapy or immunosuppressive
therapy is being considered (e.g., for patients with Hodgkin’s disease or organ trans-
plantation), vaccination ideally should precede the initiation of chemotherapy or
immunosuppression by =2 weeks. Vaccination during chemotherapy or radiation ther-
apy should be avoided because antibody responses are suboptimal. Patients
vaccinated while on immunosuppressive therapy or in the 2 weeks before starting
therapy should be considered unimmunized and should be revaccinated at least 3
months after discontinuation of therapy.

Passive immunoprophylaxis with immune globulins may be indicated for immuno-
compromised persons instead of or in addition to vaccination (see discussion under
use of immune globulins). When exposed to a vaccine-preventable disease such as
measles, severely immunocompromised children should be considered susceptible
regardless of their history of vaccination.

B. HIV-Infected Persons

In general, persons known to be HIV infected should not receive live-virus or live-
bacteria vaccines. However, evaluation and testing for HIV infection of asymptomatic
persons are not necessary before decisions concerning vaccination with live-virus
vaccines are made. Limited studies of MMR vaccination among both asymptomatic
and symptomatic HIV-infected patients have not documented serious or unusual ad-
verse events (see discussion under MMR vaccine) (8). Therefore, MMR vaccination is
recommended for all children and for adults when otherwise indicated, regardless of
their HIV status. Enhanced inactivated polio vaccine (elPV) is the preferred polio vac-
cine for persons known to have HIV infection. Pneumococcal vaccine is indicated for
all HIV-infected persons 22 years of age. Children <2 years of age with known HIV
infection should receive Hib vaccine according to the routine schedule. Clinicians de-
ciding whether to administer Hib vaccine to HIV-infected persons should take into
consideration the individual patient’s risk of Hib disease and the effectiveness of the
vaccine for these persons. In some settings, the incidence of Hib disease may be
higher among HIV-infected adults than non-HIV-infected adults (9,10), and the disease
can be severe in these patients.

In general, symptomatic HIV-infected children and adults have suboptimal immu-
nologic responses to vaccines (8,11-15). The response to both live and killed antigens
may decrease as the HIV disease progresses (8). However, the response to higher
doses of vaccine and the persistence of antibody in HIV-infected patients have not
been systematically evaluated. Although higher doses or more frequent boosters may
be considered for these patients, firm recommendations cannot be made at this time.

C. Medical Conditions Associated Only with Special Indications for Vaccines

Certain medical conditions, such as renal failure, diabetes, alcoholic cirrhosis, or
asplenia, may increase the patient’s risk for certain diseases. Some antigens, particu-
larly bacterial polysaccharide vaccines, are recommended for such patients.
Frequently, the immune response of these patients to these antigens is not as good as
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that of immunocompetent persons, and higher doses or more frequent boosters may
be required. Persons with these conditions are generally not considered immunosup-
pressed for the purposes of vaccination and should receive routine vaccinations with
both live and inactivated vaccines according to the usual schedules.

Renal Failure

Patients with renal failure have an increased risk of infection with a variety of
pathogens, particularly pneumococcus and hepatitis B (16-19). The efficacy of pneu-
mococcal vaccination for some of these patients, including those on dialysis, may be
considerably lower than for immmunocompetent patients (20,21 ), their antibody levels
may be lower (22), and they may require repeat vaccination (23,24 ) or an increased
dose of vaccine. Because secondary antibody responses are less affected than pri-
mary antibody responses, immunization strategies should be formulated early in the
course of progressive renal disease. This approach is particularly important if trans-
plantation and chronic immunosuppressive therapy are being considered. Nephrotic
syndrome is the renal disease most clearly associated with an increased risk for pneu-
mococcal infection. See the discussion under Influenza and Hepatitis B vaccine for
recommendations on the use of those antigens.

Diabetes

Although several in vitro tests of immunologic function are known to be abnormal
among diabetic patients, these defects may be of little clinical importance. However,
because patients with longstanding diabetes mellitus often have cardiovascular, renal,
and other end-organ dysfunction, one-time pneumococcal vaccination and annual in-
fluenza vaccination are recommended. Pneumococcal vaccine is safe and effective for
these patients and does not interfere with insulin levels or glucose control (25,26).
Patients receiving either insulin or oral antidiabetic agents respond normally to influ-
enza vaccination without impairment of diabetic control (27).

Alcoholic Cirrhosis

Patients with alcoholism and alcoholic liver disease have an increased incidence of
infections, especially pneumonia. Such patients have many defects in host defenses,
although the clinical importance of any one defect as measured in the laboratory is
often uncertain. Many of these patients have leukopenia, decreased complement ac-
tivity, chemotactic defects, and impaired cell-mediated immunity. In cirrhotic patients,
portosystemic shunting can diminish the clearance of bacteria and increase the sever-
ity of infection. Patients with alcoholism or alcoholic liver disease should receive
one-time pneumococcal and yearly influenza vaccination.

Asplenia

Persons who have anatomic or functional asplenia have an increased risk for fulmi-
nant bacteremia, associated with a high mortality rate. Polyvalent pneumococcal
vaccine is recommended for all asplenic persons =2 years of age. In some instances,
reimmunization with pneumococcal vaccine is indicated (see discussion under Pneu-
mococcal vaccine). Quadrivalent meningococcal polysaccharide vaccine also should
be administered to asplenic children =2 years of age. Immunization with Hib vaccine
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should be initiated in infancy at the same dosage and schedule as recommended for
otherwise healthy children. Hib vaccines are immunogenic in splenectomized adults
and may be considered for this group. When elective splenectomy is planned, vacci-
nation with pneumococcal, meningococcal, and Hib vaccines should precede surgery
by at least 2 weeks, if possible.

SPECIFIC CONSIDERATIONS FOR USE OF VACCINES
Live, Attenuated Vaccines

Measles-Mumps-Rubella (MMR/MR/M/R) Vaccine

MMR vaccine should not be administered to severely immunocompromised per-
sons. For HIV-infected children, MMR should routinely be administered at 15 months
of age. MMR should be considered for all symptomatic HIV-infected persons who
would otherwise be eligible for measles vaccine, since measles can affect these pa-
tients severely (28). Evaluation and testing for HIV infection of asymptomatic children
are not necessary before decisions concerning immunization with live-virus vaccines
are made. Limited studies of MMR vaccination among both asymptomatic and symp-
tomatic HIV-infected patients have not documented serious or unusual adverse events
(8). If there is risk of exposure to measles, single-antigen measles vaccine should be
administered at 6-11 months of age with a second dose (of MMR) at >12 months of
age. Severely immunocompromised patients and symptomatic HIV-infected patients
who are exposed to measles should receive immune globulin (IG), regardless of prior
vaccination status. The recommended dose of IG for measles prophylaxis of immuno-
compromised persons is 0.5 mL/kg of body weight (maximum dose, 15 mL). The
immunogenicity of measles vaccine is decreased if vaccine is administered <6 months
after IG.

Oral Polio Vaccine (OPV)

OPV should not be used to immunize immunocompromised patients, their house-
hold contacts, or nursing personnel in close contact with such patients; elPV is
recommended for such persons. Immunocompromised patients may be unable to
limit replication of vaccine virus effectively, and administration of OPV to children with
congenital immunodeficiency has resulted in severe, progressive neurologic involve-
ment (29-32). Although a protective immune response to elPV in the
immunocompromised patient cannot be assured, the vaccine is safe and may confer
some protection. If OPV is inadvertently administered to a household or intimate con-
tact (regardless of prior immunization status) of an immunocompromised patient,
close contact between the patient and the recipient of OPV should be avoided for ap-
proximately 1 month after vaccination, the period of maximum excretion of vaccine
virus. Because of the possibility of immunodeficiency in other children born to a fam-
ily in which there has been one such case, OPV should not be administered to a
member of a household in which there is a history of inherited immunodeficiency until
the immune status of the recipient and other children in the family is documented.
Although OPV has not been harmful when administered to asymptomatic HIV-infected
children (8), elPV is the vaccine of choice for a child who is known to be infected.
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Evaluation and testing for HIV infection of asymptomatic children are not necessary
before decisions concerning immunization with live-virus vaccines are made.

BCG

BCG vaccine is not routinely recommended for use in the United States for preven-
tion of tuberculosis (TB). BCG vaccine is strongly recommended for infants and
children with negative tuberculin skin tests who are a) at high risk of intimate and
prolonged exposure to persistently untreated or ineffectively treated patients with in-
fectious pulmonary TB, cannot be removed from the source of exposure, and cannot
be placed on long-term preventive therapy; or b) continuously exposed to persons
with TB who have bacilli resistant to isoniazid and rifampin. BCG is also recom-
mended for tuberculin-negative infants and children in groups in which the rate of
new infections exceeds 1% per year and for whom the usual surveillance and treat-
ment programs have been attempted but are not operationally feasible.

BCG should be administered with caution to persons in groups at high risk for HIV
infection or persons known to be severely immunocompromised. Although limited
data suggest that the vaccine may be safe for use for asymptomatic children infected
with HIV (33), BCG vaccination is not recommended for HIV-infected adults or for per-
sons with symptomatic disease (34-36). Until further research can clearly define the
risks and benefits of BCG vaccination for this population, vaccination should be re-
stricted to persons at exceptionally high risk for tuberculosis infection. HIV-infected
persons thought to be infected with M. tuberculosis should be strongly recom-
mended for tuberculosis preventive therapy.

Typhoid Vaccine

Live, attenuated TY2la typhoid vaccine should not be administered to immuno-
compromised persons, including those known to be infected with HIV. Parenteral
inactivated vaccine is a theoretically safer alternative for this group.

Yellow Fever Vaccine

Yellow fever vaccine virus poses a theoretical risk of encephalitis to those with se-
vere immunosuppression or known HIV infection, and such patients should not
receive the vaccine. If travel to an area endemic for yellow fever is necessary, patients
should be advised of the risk, instructed in methods for avoiding vector mosquitos,
and supplied with vaccination waiver letters by their physicians. Persons who are
known to be HIV infected and who cannot avoid potential exposure to yellow fever
virus should be offered the choice of vaccination. Vaccinees should be monitored for
possible adverse effects. Since the vaccination of such persons may be less effective
than that for non-HIV-infected persons, it may be desirable to measure their neutraliz-
ing antibody responses before travel. (For these tests, contact the appropriate state
health department or CDC [303-221-6400]). Family members of immunosuppressed
persons who themselves have no contraindications may receive yellow fever vaccine.

Vaccinia
The only persons for whom vaccinia vaccine is recommended are laboratory per-
sonnel working with orthopox viruses and certain health-care workers involved in
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clinical trials of vaccinia recombinant vaccines. Vaccinia should not be administered to
severely immunocompromised persons or those with symptomatic HIV infection. Dis-
seminated vaccinia has been reported in a military recruit with HIV infection (37).

Killed or Inactivated Vaccines

Diphtheria-Tetanus-Pertussis (DTP/DTaP/DT/Td)

For children who are severely immunocompromised or who are infected with HIV,
DTP vaccine is indicated in the same schedule and dose as for immunocompetent
children, including the use of acellular pertussis-containing vaccines (DTaP) as a
booster. Although no specific studies with pertussis vaccine are available, if immuno-
suppressive therapy is to be discontinued shortly it would be reasonable to defer
immunization until at least 3 months after the patient last received therapy; otherwise,
the patient should be vaccinated while still receiving therapy.

Enhanced Inactivated Polio Vaccine (elPV)

If polio immunization is indicated, immunocompromised infants, their household
members, nursing personnel in close contact, and other close contacts should receive
elPV rather than OPV. (See the discussion under OPV.) For unvaccinated adults at in-
creased risk of exposure to poliovirus, a primary series of enhanced-potency elPV is
recommended. This recommendation applies to both immunologically normal and
immunocompromised adults.

Haemophilus influenzae b Conjugate Vaccine (Hib)

Immunocompromised children should receive Hib conjugate vaccines in the same
dosage and schedule as for immunocompetent children. Unimmunized children =5
years of age with a chronic illness known to be associated with increased risk of
Haemophilus influenzae type b disease, specifically, persons with anatomic or func-
tional asplenia or sickle-cell anemia or those who have undergone splenectomy,
should receive Hib vaccine. One dose may be insufficient to induce immunity in chil-
dren >5 years of age with sickle cell disease, but the data are insufficient to
recommend whether persons suffering from this or other immunosuppressive disor-
ders should receive more than one dose. Clinicians deciding whether to administer
Hib vaccine to HIV-infected persons should take into consideration the individual pa-
tient’s risk of Hib disease and the effectiveness of the vaccine for these persons. In
some settings, the incidence of Hib disease may be higher among HIV-infected adults
than non-HIV-infected adults (9,10), and the disease can be severe in these patients.
Patients with Hodgkin'’s disease should be vaccinated at least 2 weeks before the initia-
tion of chemotherapy or, if this is not possible, 23 months after the end of
chemotherapy. Hib vaccine can be administered simultaneously with pneumococcal
or meningococcal vaccine in separate syringes at different sites.

Influenza Vaccine

Because influenza may result in serious illness and complications for immunocom-
promised persons, vaccination is recommended and may result in protective antibody
levels in many immunocompromised recipients (38). Influenza vaccine is recom-
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mended for children with symptomatic HIV infection. However, the antibody response
to vaccine may be low in persons with advanced HIV-related ilinesses; a booster dose
of vaccine has not been shown to improve the immune response for these persons
(39). There is currently little information regarding the frequency and severity of influ-
enza illness in HIV-infected persons (40).

Patients with chronic renal failure should receive annual influenza immunization.
Uremic patients on chronic hemodialysis may often have an impaired but adequate
antibody response to influenza vaccination (41-43). Antibody response in renal trans-
plant patients after influenza immunization is lower in those receiving cyclosporine A
than in those on azathioprine (44,45). Amantadine prophylaxis or treatment also
should be considered during periods of increased type A influenza activity in the com-
munity. However, strict attention must be given to administering reduced doses of
amantadine to patients with renal failure.

Pneumococcal Vaccine

Pneumococcal vaccine is recommended for use in persons >2 years of age with
chronic ilinesses specifically associated with increased risk of pneumococcal disease
or its complications (e.g., anatomic or functional asplenia [including sickle cell dis-
ease], nephrotic syndrome, cerebrospinal fluid leaks, and conditions associated with
immunosuppression, including HIV infection) (46). Revaccination after 3-5 years
should be considered for children with nephrotic syndrome, asplenia, or sickle cell
anemia who would be <10 years old at revaccination.

Pneumococcal vaccine is recommended for use in immunocompetent adults who
are at increased risk of pneumococcal disease or its complications because of chronic
iliness (e.g., cardiovascular disease, pulmonary disease, diabetes mellitus, alcohol-
ism, cirrhosis, or cerebrospinal fluid leaks). Vaccination is also recommended for
immunocompromised adults at increased risk of pneumococcal disease or its compli-
cations (e.g., persons with splenic dysfunction or anatomic asplenia, Hodgkin’s
disease, leukemia, lymphoma, multiple myeloma, chronic renal failure, nephrotic syn-
drome, or conditions such as organ transplantation associated with
immunosuppression). Revaccination should be strongly considered =6 years after the
first dose for those patients at highest risk of fatal pneumococcal infection (e.g., as-
plenic patients) or for those at highest risk of rapid decline in antibody levels (e.g.,
those with chronic renal failure, nephrotic syndrome, or transplanted organs).

Hepatitis B Vaccine

Hepatitis B vaccination is recommended for susceptible hemodialysis patients. Al-
though seroresponse to hepatitis B vaccine is lower in hemodialysis patients than in
healthy persons, for those patients who do respond, hepatitis B vaccine will protect
them from hepatitis B virus infection and reduce the necessity for frequent serologic
screening (47). Hepatitis B vaccine is also indicated for patients whose renal disease
is likely to lead to dialysis or transplantation. Such patients are at increased risk for
hepatitis B because of their need for blood products and hemodialysis. Patients with
uremia who were vaccinated before they required dialysis have been shown to have
higher seroconversion rates and antibody titers (48). The response may also be better
in children (49). In addition, periodic booster doses are usually necessary following
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successful immunization, with their timing determined by serologic testing at 12-
month intervals.

For patients undergoing hemodialysis and for other immunosuppressed patients,
higher vaccine doses or increased number of doses are required. A special formula-
tion of one vaccine is now available for such persons (Recombivax HB, 40 pug/mL).
Persons with HIV infection have an impaired response to hepatitis B vaccine. The im-
munogenicity of higher doses of vaccine is unknown for this group, and firm
recommendations on dosage cannot be made at this time (50). The anti-Hbs response
of such persons should be tested after they are vaccinated, and those who have not
responded should be revaccinated with 1-3 additional doses.

Meningococcal Vaccine

Routine immunization with the quadrivalent vaccine is recommended for certain
high-risk groups, including persons with terminal complement component deficien-
cies and those with anatomic or functional asplenia. Persons splenectomized because
of trauma or nonlymphoid tumors and those with inherited complement deficiencies
have acceptable antibody responses to meningococcal vaccine, although its clinical
efficacy has not been documented in these patients.

Rabies Vaccine

Corticosteroids, other immunosuppressive agents, and immunosuppressive ill-
nesses can interfere with the development of active immunity and predispose the
patient to developing rabies if exposed. Immunosuppressive agents should not be
administered during postexposure therapy, unless essential for the treatment of other
conditions. When rabies postexposure prophylaxis is administered to persons receiv-
ing steroids or other immunosuppressive therapy, it is especially important that
serum be tested for rabies antibody to ensure that an adequate response has devel-
oped.

Other Killed Antigens

Other vaccines containing killed antigens, including cholera, plague, and anthrax,
do not pose a risk to immunocompromised persons and should be used for the same
indications as for immunologically normal persons.

USE OF IMMUNE GLOBULINS

Immunocompromised persons may benefit from protection by passive immuniza-
tion. The use of immune globulin preparations in these patients is described below.

Immune Globulin (1G)

For immunocompromised persons, IG is indicated to prevent measles following
exposure. If immediate protection against measles is required for immunocom-
promised persons with contraindications to measles vaccination, including exposed
infants <1 year of age, passive immunization with I1G, 0.5 mL/kg of body weight (maxi-
mum dose = 15 mL), should be administered intramuscularly as soon as possible after
exposure. Exposed symptomatic HIV-infected and other severely immunocom-
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promised persons should receive IG regardless of their previous vaccination status,
because measles vaccine may not be effective in such patients and the disease may be
severe. For immunocompromised persons, the recommended dose is 0.5 mL/kg of
body weight if IG is administered intramuscularly (maximum dose = 15 mL). This cor-
responds to a dose of protein of approximately 82.5 mg/kg (maximum dose = 2,475
mg). Intramuscular IG may not be necessary if a patient with HIV infection is receiving
100-400 mg/kg IGIV at regular intervals and the last dose was administered within 3
weeks of exposure to measles. Because the amounts of protein administered are simi-
lar, high-dose IGIV may be as effective as |G administered intramuscularly. However,
no data are available concerning the effectiveness of IGIV in preventing measles.

For immunocompromised persons receiving IG for measles prophylaxis (0.50
mL/kg [82 mg/kg] intramuscularly), measles vaccination should be delayed for 6
months following IG administration. For persons receiving IG for replacement of hu-
moral immune deficiencies (320 mg/kg intravenously), measles vaccination should be
delayed until 8 months following IG administration.

For the prevention of hepatitis A, IG should be administered in the same dose and
schedule to both immunocompromised and immunocompetent persons.

Varicella-Zoster Immune Globulin (VZIG)

The most important use of VZIG is for passive immunization of neonates and sus-
ceptible, severely immunocompromised persons after significant exposure to
chickenpox or zoster.