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Immunization of Persons with HIV Infection and other
Secondary Immunodeficiencies

LRR Castello-Branco™, MB Ortigao-de-Sampaio

Laboratério de Imunologia Clinica, Departamento de Imunologia, Instituto Oswaldo Cruz, Av. Brasil 4365,
21045-900 Rio de Janeiro, RJ, Brasil

Patients with secondary immunodeficiencies are at a high risk of infection. Currently some of these
infections are preventable through specific immunization. Prevention of these diseases can diminish
morbidity and mortality amongst these patients. In this review we describe the use of vaccines in person:
with secondary immunodeficiencies.
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drugs in autoimmune diseases and transplants;

and mainly due to HIV infection (CDC 1991,BCG? Cholera

Ljungman 1995). Measle8 Diphterid o
Immunocompromised patients are at a high risgumps . iy _ Haemophilus influenza
, . ral poliomyelitis (Sabif) Hepatitis A

of infection and some of these are preventablg .4 Hepatitis B

through specific immunization. Prevention of thesgg|iow fever Inactivated polio (Sall)

diseases can diminish morbidity and mortality Influenza

amongst these patients. Therefore, a full under- Japanese B encephalitis

standing of their disease, knowledge when to im- Meningococcus

munize them and the right use of these vaccines Pertussid

are mandatory to any physician following such Pig Bel

patients_ Pnegmococcus
In this review we describe the use of vaccines Rablesg

in persons with secondary immunodeficiencies. %ﬁy g

VACCINES a: recommended in endemic countries (EPI - WHO);

Usually immunization is indicated to protectb: vaccines used in the EPI (WHO).
individuals or populations against serious infec-
tions, d|m|n|sh the num_ber of infepted people andyypes oF ACQUIRED IMMUNOSUPRESSION
as the main goal, eradicate the disease. . L -
The World Health Organization (WHO) has. Secondgry|mmunodef|C|enC|es can be divided
recommended some vaccines that are used worl@t© three different groups: (1) Non HIV severe

wide and some governments adopt other vaccin§§munodeficiency; (2) Common variable immu-

depending on the prevalence of such diseases'] deficiency (limited immune deficits) and (3) HIV

their countries (Table). Infection.

Vaccines can be divided into two groupsNON HIV SEVERE SECONDARY IMMUNODEFI-
(Table): killed, inactivated or subunit and live vac-CIENCY
cines (WHO/EPI 1995). Non HIV severe secondary immunodeficiency
can be due to a variety of conditions such as leu-
kaemia, lymphoma, generalized malignancy or
therapy with alkylating agents, antimetabolites,
radiation, or large amounts of corticosteroids (CDC
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healthy persons. In, contrast live-virus vaccines andividuals (Nunn 1990). The severity of these ill-
live-bacteria vaccines such &y/cobacterium nesses is the basis for the recommendation of ba-
bovisBCG are contraindicated for persons that arsic immunization in HIV-infected individuals.
severely immunocompromised. Oral polio vaccine A major concern regards the effectiveness of
is contraindicated to any person that is in contasaccines in seropositive persons and their ability
(health care providers and household contacts) witb respond to immunogens. Indeed, HIV-infected
a severely immunodepressed patient (CDC 1998hildren are capable of mounting cellular and hu-
WHO EPI 1995). moral immune responses to common vaccines in

Administration of live-virus vaccine in patients the first two years of life, but these responses de-
on treatment with steroids is not contraindicatedline during the following years and the serocon-
when steroid therapy is: (1) short term (less thaversion rates decrease with progression to AIDS
two weeks); (2) low to moderate dose; (3) long¢Borkowsky et al. 1992). The antibody levels tend
term alternate day treatment with short actingp be lower and to decrease more rapidly over time
preparations; (4) replacement therapy; (5) adminn HIV-infected individuals than in non-infected
istered topically. A dose equivalent to either 2 mgpersons (Ryder et al. 1993). The suboptimal anti-
kg of body weight or a total of 20 mg/day of predbody responses occur particularly after immuni-
nisone is sufficiently immunossupressive to raiseation with CD4-lymphocyte-dependent antigens
concern about safety of immunization with live-such as the polysaccharide-based pneumococcal
virus vaccines (CDC 1993). andH. influenzaevaccines (Ljungman 1995).
COMMON VARIABLE IMMUNODEFICIENCY _ Another major concern is the safety of immu-

] i o ) nization, particularly with live-attenuated vaccines.

Common variable immunodeficiency is sec-since HIV infection results in progressive deterio-
ondary to diseases that cause limited deficits angdtion of the immune system, the use of live im-
may require use of special vaccines or higher dosgfnogens could cause severe vaccine-associated
of vaccines but that do not contraindicate use @fiseases. Prospective studies comparing BCG im-
any particular vaccine. Some of these immunayynization in HIV-infected and non infected chil-
compromised patients lose protective immunity tjren have failed to show any difference in the risk
infections such as tetanus, poliovirus (Ljungmags regional complications (Ryder et al. 1993). How-
et al. 1990, 1991) and others become susceptitlger, there have been isolated reports of dissemi-
to infections such as haemophilus and pneumocogated BCG disease in HIV-infected adults and chil-
cus (Ljungman 1995). Patients with limitedgren (Blanche et al. 1986, Houde & Dery 1988,
immunocompromising conditions (e.g., aspleniagmith et al. 1992). In HIV-infected adults, dissemi-
diabetes, alcoholic cirrhosis) may be at higher risksted BCG disease can be a late complication and
for certain diseases, and additional vaccines, paias been reported 30 years after immunization
ticularly bact_enal ponsacch_arlde vaccinegRreynes et al. 1989). Studies of measles, mumps
(Haemophilus influenzeype b - Hib, pneumococ- ang rubella and oral polio vaccination among
cal and meningococcal), are recommended fQ{symptomatic and symptomatic HIV-infected sub-
them._Hepatl'gls B is indicated for patients with resacts have not documented serious or unusual ad-
nal failure. Higher doses or more frequent boo?’{]erse effects. However, administration of oral po-
ers of these vaccines may be required as the iy vaccine to children with congenital immuno-
mune response of these immunocompromised sUffaficiencies, particularly agammaglobulinemia, has
jects may be suboptimal. resulted in severe progressive neurologic disorders
HIV INFECTION (Davies et al. 1977).

HIV-infected subjects are likely to present a, ~\nother important aspect to be considered in

more severe outcome of infections targeted a*h‘e immunization of HIV-infected individuals is

immunizations than seronegative individuals. Fop '€ &nhancement of viral replication following
in lifinmune stimulation. The stimulation of CD4 lym-

; ; hocytes is an important factor for HIV replica-
(Embree et al. 1992) and has a high mortality ra ; oo
in HIV-infected children as compared to seronelo” (Fauci 1996). It has been demonstratadtro
gative ones (Kaplan et al. 1992). Other diseas Igat cell-cell interaction during antigen presenta-
like tuberculosis, whose incidence has increas t?nl’ thrLoFuAgrll th% ?gg?ﬂgimem oftadtrwgzlon mofl-
dramatically worldwide due to the HIV epidemic,ecl\u/ ?rs n r_i t?':] Sh tt_ ’Ils "f[‘ plo (1339'” \L/Jiser 0
is more likely to be associated with progressivg| . a ZC Ip cr)n \(/ir ?I 0% he ab' n r&)l rtodf I
AIDS than in seronegative persons (Schulzer et ficreased piasma viral ioad has been reported 1o
1992). The antimycobacterial therapy is less efoWind parenteral (Staprans et al. 1995, Stanley et
fective and the mortality rate is higher in these indl- 1996) as well as oral (Ortigdo-de-Sampaio et
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al. 1997) immunization. However, the increase in in infants of human immunodeficiency virus type 1-
viral load in these reports was transient, returning seropositive mothers.Infect Dis 165262-267.
to base levels 15 to 21 days post_immunizatiorfau_ciA1996._Hostfactors and the pathogenesis of HIV-
and without any clinical adverse reactions. induced diseas&ature384 529-534.

Currently, WHO/UNICEF recommends that theHOUde.Cf' Dtery_ tF;] %}98Mycpbacter|3n;_ bovisepsis in
immunization schedule for HIV-infected individu- ?n niam With fitiman immunodeteiency virus in-

. ection.Pediatr Infect Dis J 7810-812.

als should follow the national standards for eacRap|an L3, Daum RS, Smaron M, McCarthy CA 1992.
country. All live vaccines should be avoided, par- ~severe measles in immunocompromised patients.
ticularly in adults. Nevertheless, BCG vaccine is  JAMA267 1237-1241.
recommended for asymptomatic HIV-infected chilijungman P 1995. Immunization in the immunocom-
dren living in high risk conditions of tuberculosis.  promised hosiCurr Op Infect Dis8: 254-257.
Due to the risk of early and severe measles infetjungman P, Duraj V, Magnius L 1991. Response to
tion, these infants should receive two doses of immunizatio_n against polio after allogeneic marrow
measles vaccine at six and nine months of age, ransplantatiorBone Marrow Transplan?: 89-93.
Although oral live-attenuated polio vaccine has n J”&%Tq?nnarzirmkll_u rl‘_g;]';']a\wsrp %rsgzﬂnw%%‘irnal d\elﬁ
been. harmful W.hen administgred to asymptomatic O, Pepe MS, Ga’hrton (g 19901. Respons,e to tgetanus
HIV-infected children, k!lled virus vaccine should ;% Jid immunization after allogeneic bone marrow
be preferred when available. Pneumococcal vac- transplantationJ Infect Dis 162496-500.
cine should be given to all HIV-infected personsyunn P 1990. Impact of human immunodeficiency vi-
with two or more years of age. Children older than rus on transmission and severity of tuberculosis.
two years should receive Hib vaccine accordingto Trans R Soc Trop Med H@8 (Suppl 1): 9.
routine schedule. Other vaccines such as hepatifstigdo-de-Sampaio MB, Shattock RJ, Hayes P, Griffin
B are recommended to HIV adults and children, GE. Linhares-de-Carvalho MI, Lewis DJM,
although more studies concerning its effectiveness Castello-Branco LRR 199HIV Replication and
are still to be done. Immune Response in Braglllan Malg Homosexuals
i conclusion the use o the right vacines in OIS sl Inmunzaton it Ora Chol
immunocompromised subjects is fundamental t0 o Mycosal Immunity and Pathogenesis, Bethesda,
increase the quality of life of these patients and the ga.
prevention of such infectious diseases is less EReynes RW, Perez C, Lamaury |, Janbom F, Bertrand A
pensive for governments than the not always well 1989. Bacille Calmette-Guerin adenitis 30 years af-

succeeded treatment of these life threatening in- ter immunization in a patient with AIDS. Infect
fections. Dis 160. 727.

Ryder RW, Oxtoby MJ, Mvula M, Batter V, Baende E,
Nsa W, Davachi F, Hassig S, Onorato |, Deforest A
et al. 1993. Safety and immunogenicity of bacille
Calmette-Guerin, diphtheria-tetanus-pertussis, and
oral polio vaccines in newborn children in Zaire in-
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