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1. Introduction

The widespread epidemic of infections due to Human Immunodeficlency Virus
(HIV) and related viruses and the resultant immune deficlency disorder known
as AIDS have glven cause for concern regarding the adminlstration of vaccines
in the Expanded Programme on Immunizatiom (EPI). A consultation was Jointly
sponsored by the World Health Organization Special Programme on AIDS and the
EPI to review avalilable informatfon on HIV infection and immunization in order
to assess the need for modification of the puidelines established in 1986 by
the Global Advisory Group of the EPL, The meeting was held In Geneva on
12-13 August 1987, Thirteen participants from eight countries attended the
meeting, including immunologists, virologists, disease control gpecialists,
infectious disease specialists and experts in immunization and epidemlology.

Professor F.E. Nkrumah (Zimbabwe) chaired the meeting, Dr R, Ryder
(USA/Zaire) and Professor Wasg—Hickert (Finland) presided over working groups
and Dr N. Halsey (USA), Dr D.W. Mulder (Netherlands) and Dr I. Onorato (US4},

served ss rapporteurs.

2. Objectives

The objectives of the WHO consultation on HIV and Routine Childhood
Immunization yere:

(i) to review the current worldwide epidemiology of HIV infectlion and
the natural history of HIV infection in children;

(ii) to review the apidemiology of the six target diseases for EPI and
available information onm the clinical manifestations of the target
diseases in children with HIV infection;

{1ii) to review the available data on safety, lmmunogenicity and
efficacy of the six EPI vaccines in children with HIV finfection;

(iv) to review available information on the potential for live and
inactivated vaccines to accelerate the course of HIV infection in
infected individuals:

(v} to propose revisions to the existing EPL guidelines, if indicated,
for consideration by the EPI Global Advisory Group; and

(vi) to propose additional studies to address unanswered questlons about
HIV infection and immunization.

3. Current status of AIDS in children

As of 11 August 1987, 122 countries had reported a total of 56 395 cases
of AIDS to WHO., The inecreasing seroprevalence rates for HEV infeetlon and the
natural history of HIV infection suggest that the current worldwide epldemic
will result in inereasing numbers of ALDS ecases In most countries for sevaral
years irrespective of the effectiveness of HIV prevention programmes.

The total number of paediatriec AIDS cases 1s not known, bui represents
1.4% of reported cases in the United States and may represent as many as 3% of
cases in developing countries. This figure may undérestimate the problem due
to unrecognized infant deaths from AIDS and the difficulty in diagnosing ALDS
in children, especially in countries whete malnutrition, ¢hronic diarrhoea and
respiratory diseases are common, and where serologlcal testing for HIV 1s not
readily avallable.

Infants and children mainly acquire BIV infections from maternal-infant
tranamission and from parenteral exposures (transfusiom of infected blood and
blood products, and exposure to non—sterile needles/syringes or other
skin—piercing imstruments). The risk of an Infant acquiring HIV Iinfection
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from a seropositive mother has bheen estimated to be 25% to 50%4. In countries
where heterosexual transmission of AIDS is the predominant mode of gpread,
paesdiatric cases represent a higher percentage of the total number of reported
cases than in areas where sexual transmission of HIV primavily invelves male
homogsexuals and bisewxuals.

None of the currvently available serological tests has proven to be
reliable for accurately determining the presence of HIV infection during
infancy since: (1) passively acquired maternal antibodies may persist until
12 months of age or longer, and (2) some infected infants lack detectable
antibody.

Longitudinal studles in developing countries indicate that approximately
15% to 26& of perinatally infected infants die in the first nine months of
life. The cumulative risk of dying from HIV infection is not known but most
experts predlet that the majority of infected infants will die from
HIV-related disease. Insufficient data are available in most countries to
assess accurately the fimpact of HIV infections on overall ¢hild survival
rates, Ip countries with high rates of seropositivity in women of
childbearing age, it is expected that HIV infections will contribute
Importantly to overall infant and child mortality.

4. The epidemiology of EPI target diseascs and the impact of immunization

Implementation of the EPI has resulted in marked improvements in
immunization coverage in developing countries. In 1974 less than 5% of
infants in such areas had received three or more doses of DPT and
poliomyelitis vaccine., TIn 1987, it is estimated that 50% of infants in these
areas have received three or more doses of these vaccines. Current coverage
rates for BCG and weasles vaccine are estimated at 45-30%. All EPI anrigens
effectively prevent severe disease and mortality from the target diseases, It
is estimated that the use of these vaccines in developing countries is now
preventing over a milliou deaths per vear from measles, neonatal tetanus and
pertussis and over 175 000 cases of poliomyelitis. Nevarthelegs, over
3 million deaths still occur annually from the first three diseases as well as
some 250 000 cases of poliomyelitis.

Intensive efforts are under way to expand immunization coverage
threoughout the world so that all children will benefit from the prevention of
these diseases.

3. EFI target diseases in HIV-infected individuals

5.1 Measles

Several cases of measles have been reported in unvaccinated HIV-infected
children in the United Srates, with two deaths; these are the first reported
deaths from measles in the United States since 1983. As in other patients
with severe, cell-mediated lomunodeficiency disorders, preogressive pnewmonitis
was a predominant feature in most of these cases, One patient did not have a
rash. These observations suggest that atypical clinical presentations may
also be more frequent among HIV-infected individuais. Based upon the limited
number of cases observed, the risk of death from measles in HIV-infected
persons appears much higher than the 0.17% mortality rate observed in measles
cases without HIV infection in the United States during recent years.

An investigation of 314 children hospitalized with measles in Zaire
showed similar overall case fatality rates for HIV-infected and uninfected
children, although the mortality rate for children over nine months of age was
higher among HIV-infected than uninfected chilldren (50% versus 29%). Although
the number of observed cases is small, measles in HIV-infected infants and
children appears more severe than in HIV-negative children,.
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5.2 Other target diseazes

At this time no confitmed cases of paliomyelitis, tetanus orx diphtheria
occurting in HIV-seropositive individuals have been reperted. Several cages
of pertussis have been observed among HIV-sevepositive persons In the United
States with at least one death. Tuberculosis and disease caused by other
mycobacteria (especially Mycobacterium avium intracellulare) have been
recognised as cowmon complications in patients with AIDS throughout the
world. Tn most instances, disease is the result of endogencus reactivation in
patients exposed to the microorganism prior to the onset of HIV-related lmmune
deficiency. TInsufficient data are available on tuberculosis followlng primary
exposure to M. tuberculosis in HIV-infected infants and children to determine
the Eeverity_af discase.

6. Vaccination of infants born to HIV=infected mothers and of childrea with
confirmed HIV infections

6.1 Measles vaccine

Seroconversion studies have been performed on only a limited number of
Hiv-infected infants. The few HIV-infected Infants who were evaluated
prospectivaly did seroconvert following neasles immunization.

A study in 45 seropositive Haitlan infants under 12 months of age bora to
seropogitive women revealed seroconversion rates (o neasles vaccine equivalent
to agematched infants born to seronegative women. A follow-up gtudy of this
population revealed that measles vaccination was highly correlated with
survival from 9 through 39 months of age. Serological testing 5 wmonths teo
% years after vaccination of infants who had acquired HIV infections at birth
revealed that only 6 of 10 had detectable measles antibodigs. No
complications were observed in separate studies of over 70 HIV-infected
infants in the United States who had received measles vaccine, including
infants who had onset of HIV-related disease prior to immunization,

6.2 Oral poliomyelitis vaccine (OFV)

Patlents with primary immunodeficiency disorders have an Increased risk
of paralytic complications (estimated 5/1000) following OFV, However, more
than 180 EIV-infected infants in the United States have received OPV without
apparent complications, and no complications from OPV have been reported to
WHO or were known to the meeting participants. One study of HIV-infected
infants who received OPV prior to onset of immunodeficiency showed a 90%
serological response to poliovirus type 2.

6.3 DrT

In the United States, more than 200 HIV-infected infants have received
one or more doses of DPT, and no unusuzl adverse effects have been reported.
Scrological studies in a small number of infants with HIV infections revealed
some dlminished or absent responses to diphtheria and tetanus toxeids.

6.4 BCG

WHO is awsre of 10 HIV=infected infants (5 France, 5 Africa) who
developed regional lymphadenitis secondary to BCG vaccination. These infants
had acquired their HIV infections perinatally from their mothexs or from
transfusions at the time of birth.

BCG vaccine was administered from birth te 2 months of age and the
lymphadenitis developed at 4 to 15 months of age, and always after the onset
of HIV-related symptomatology. Several patients developed fluctuance and/or
fistulous drainage tequiring surgical Intervention. Several patients
responded to chemotherapy alone. BCG was also isolated from a non—contiguous
(inguinal) lymph node in one patient, suggesting disseminationm.
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The onset of regiomal lymphadenitis appearing after the onget of
HIV-asgociated symptoms suggests reactivation of persisting BCC organisms in
lyaph nodes. The total number of HIV-infected iafants who have been immunized
is unknown and it is pot known whether the rates of complications in
HIV-infected infants differ from expected rates in HIV-negative infants. A
study of 185 HIV-infectred infants who received BCG in Zimbabwe revezied five
cagses of regional lymphadenitis (noted above). The rate of regional
lymphadenitis after BCG in these infants (27 per 1000) was not significantly
different from the rate noted for the entire city (15-19 per 1000).
Preliminary results from a study in Kinshasa showed equal rateg of
lymphadenitis following BCG administration among MIV-~infected and wninfected
children.

7. Immunization of HIV-ipfected adults

The serological response Lo immunization with various antigens (e.g.,
pnevmococcal , influenza, diphtheria, hepatitis B) in HIV-infected adults is
generally diminished and is inversely correlated with the presence and
severity of HIV-related disease. The response to tetanus toxold was normal in
one study of HIV-seroposifive military recruits.

Two additional Instances of progressive local ulecers and regional
lymphadenitis have been reported in 22~ and 29-year—old gymptomatic
HIV-infected individuals in France and Mexicoe. The patient vaccinated in
Mexico had AIDS at the time of vaccination and also had two positive blood
cultures indicating dissemination of BCG. Both patients responded to
anti~tuberculous chamotherapy.

One asymptomatic HIV-infected military recruit in the United States
developed disseminated vaccinia and clinical AIDS after receiving smallpex
vaceline and multiple other antigens as part of a routine immunization
programme. The total number of HIV-geropositive recipients of smallpox
vaccine is not knoum.

4. The effect of immunizations and naturally occurring infections on HIV
infections aud clinical course

Jeveral laboratory investigations have determined that the CD4 (helper)
lymphocytes grown in tissue culture have inereased susceptibiliry to HIV virus
infection. In addition, the virus grows to higher titree in activated cells,
and HIV-infected lymphocytes are more suscepbible to cell death after
activation. The pormal immune response following immunization includes the
stimulation of lymphocytes, The single case of progression to AIDS after
receiving multiple immunizations noted above ralsed the question of whether
administering multiple immunizations might increase the rate of progression of
HiV-related disease., However, the administration of multiple live viral
vaccines (including poliomyelitis, adenovirus, measles, mumps and rubella) to
21 asymptomatic UIV-seropositive adults did not result in any change in
clinfcal ztatus. Similarly, 105 seropesitive individuals who received a
24=valent pneumococcal vaccine and four different influenza vaccines did not
manifest any changes in serum levels of an antigen (p24) produced by HIV,
Finally, in a study of 210 HIV-infected children in New York City, the number
of antigens received at 6 and 12 months of age was the same for children who
larer developed symptomatic infection, AIDS, or rémained asymptomatic.

Controlled trials of withholding routine immunizations from HIV~infected
children to evaluate the effect of immunization on HIV disease course have not
been conducted and would be unethilcal in the opinion of the meeting
participants. The available clinical data do not support the hypothesils that
immunizations alter the courge of HIV infections. Laboratory studies of
infants and adults in developing countries have indicated that they are in a
constant state of immune stimulation due to multiple acute and chronic
infections. The added antigenic stimulation from immunization is likely to be
trivial in contrast to other wnatural sources of antigenic stimulation, and to
stimulation from infection with the disease the vaccines prewvent,
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9, Risl/benefit evaluations

The consultation evaluated the limited information regarding safety and
gfficacy of immunizations in HiV-infeeted individuals. Immune deficlency
complicates evaluation of response to {mpunization. Immuncdeficient
individuals are at increased risk of developing severe complications from
naturally—occurring disease {(e.g., high rates of active tuberculosis and
probable increased severity of measles in persons with HIV infections).

Although the risks from live vacclnes may be increased in immunodeficient
children, this risk 1s almost slways lower than the risk from more vlrulent
wild~type organisms. Therefors, when the risk of exposure to wild—-type
organisms is high, as occurs in most developing countries, 1t appears far
gafer to administer vaeccines than to allow natural infections to occur.

In immunodeficient individuals, the host response and resulting immunity
following immunization may be diminished. This is evidenced by the variable
responses observed in HIV-infected individuals. Available evidence supports
immunizing HIV-infected individuals as =sarly im 1life as possible before the
progression of symptomatic {wmunodeficiency, in order to maximize the host
responsiveness and minialze potentlal risks.

The comsultation considered the suggestion of serological screening for
HIV prior te administering vaccines. This suggestion was rejected as
impractical and potentially misleading, especially for infants. Although all
infants born to HIV-seropositive women will dnitially have serum antibodies to
HIV, only 254 to 30% will be HIV-infected. It would be inappreopriate to
withhold vaccines of known benefit from the 5304 to 73% of uninfected infants
because of theoretical concerns tegarding the safety of these vaceines,

After consideration of the available data, the consultation agreed on the
fallowing CONSENSUS STATEMENT:

Coneern has been raised that children infeeted with the human
immunodeficiency virus (HIV) who recelve roubine childheood immunizations may
have decreased immune responses and be at increased risk for adverse effects
or acceleration of HIV-induced immunosuppression. Limited experience suggests
that the likelihood of successful immunization is reduced in some HIv-infected
individuals but that the risk of serious adverse effects remaing low. The
thoeorerical riek of accelerating HIV infection by simultaneous administration
of multiple antigens is not supported by limited ¢linical {nformation and is
likely to be negligible in contrast to otheX natural sources of antigenic
stimulation.

Having reviewed the available information in Geaeva on 12 and
13 August 1987, the WHO informal consultation on HIV and routine childhoed
immunlzations

1. Endorzes the 1986 Expanded Programme on Immunization (EPT) Global
AMyisory Group recommendations on the use of EPL antigens:

“In countries where human immunodeficiency virus (HIV) infection 1s
considered a problem, individuals should be immunized with the EPI
antigens according to standard schedules. This also applies te
individuals with asymptomatlic HIV infection. Unimmunized individuals
with clinical (symptomatic) AIDS in countries where the EPI target
discases remain serious risks should not receive BCG, but ghould recaive
the other vaccines (Table).”
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TABLE

Recommendations on the uge of EPI gutigens in HIV-infected ipdividuals
in countries where the EFI target digeases remain
important causes of morhidity

Vaccine Asymptomatic Clinical AIDS
Infants BCG Yas Ne
TP Yes Yes
ORV Yes Yes
Irv Yes Yag
Measzles Yes Yag
Women Tetanus toxoid Yes Yes

In accordance with the Global Advisory Group, notes that live vaeccines
are not usually given to immunocompromised individuals, but agrees that,
in areas where the risk of exposure to measles and poliovirus is high,
the benefirs of immunization outweigh the appareantly low risk of adverse
effects from these vaceines, even in the pregence of symptomstic HIV
infection. Inactivated poliomyelitis vaccine (IPV) is an alternative to
OPV for immunization of children with symptomatic HIV infection who may
be at increased risk of OPV-associated paralytic poliomyelitis:

Notes that although a theoretical risk exists, evidemce for an increased

rate of adverse reactions after BCG immunization among asymptomstic
HiV-infected individuals remains inconclusive, Therefore,

{a) for asymptomatic HIV-infected individuals;

- where the risk of tuberculosig is high, BCG is recommended at
birth or ags soon as possible thereafter in accordance with
standard policles for immunization of non~HIV-infected children:

= in a limited number of areas, the risk of tuvberculosis is low, but
BCG is recommended as a routlne immunization, in these areas BCG
may be withheld from individuals known or suspected to be infected
with HIVj;

(b) for symptomatic HIV-infected individuals, BCG should be withheld;

Emphasizes the EPI recommendation to dmmunize children as early in life
a4y possible. Vaccine—associated adverse effects may be minimized and
vaccine response optimized by beginniung lmmunization before the
prozression of HIV-induced immunosuppression:

Endorses the simultaneous administration of multiple antigens such as
BCG, DTP, polio and measles vaccines when indicated:

Strongly encourages further investigations in the following areas:
{a) B8afety of immunizations in HIV-infected children:

(i) Surveillance of HIV-infectad children to permit rapid
identification of any unexpectedly frequent adverse events following
dmmunization;

(ii)} Establishment or modification of population~based surveillance
systems to detect rare serious adverse events associated with
immunization of HIV-infacted children;
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(b)

(=)

(d)

(e}

{1iii1) Comparison of the rates of frequent and less severe adverse
events which occur in HIV-infected and uninfected children following
immunization.

The natural history of vaccine-preventable discases in HIV-infected
children.

(i) Determination of the tates of serious complications of
vaccine—-preventable dizeases in HIV=Infected children In health care
facilities and in the community, and cerrelatlon of such
complications with the stage of HIV infection and degree of
immunosuppressgilon;

(1i) Establishment or modification of population—based surveillance
systems to detect serious complicatlons of vaccine-prevemtable
diseases in HIV-infected children;

(iii) Assessment of the role of immune globulin in protection of
HIV-infected children against vaccine-preventable diseases.

Immunogenicity and efficacy of immunizationm in HIV-infected children.

(i) Determination of the serological response to immunization In
HIV-infected children compared to uninfected children and
correlation of vaccine response to the stage of HIV infectlon and
the degree of lomunosuppression;

f{ii) Development of methods to improve vaccine responses of
HIV-infected children, if these are found to be decreased;

{111) Determination of the persistence of vaccine-induced antibedy;

{iv) Prospective follow—up of immunized HIV-infected children and
retrospective evaluation of cases of vaccine-preventable diseases to
determine rates of vaccine failure in HIV-infected children.

Poggible activation or acceleration of HIV infection by repeated
antigenic stimulation with immunizations, Including simultaneous
administration of multiple antigens.

(i) Detection of increased HIV replication following immunization
of HIV-infected children;

(1i) Detection of immunoclogical abnormalities following
immunization of HIV-infected c¢hildren;

(1i1) Retrospective studies of the relationship between the total
number of immunizations received and/or number of antigens received
gimyltaneously by HIV-infected children and the onzet of symptomatlc
HIV infection, progression of clinical HIV disease and/or fatal
outcome of HIV infection. The informal consultation agreed that
prospective placebo—controlled double-blind studies in which some
HIv-infected children would not receive recommended immunizations
are not appropriate.

The immunogenicity and efficacy of tetanus toxoid fmmunization of
HiV~infected pregnant women inm the preventlon of neonatal tetanus,
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