.I Prof. Mickael Oerth,

Chairman, Danish Medical Research Council
Attn. : National Investigatory Committee
HC Andersen's Boulevard, 40

1553 Copenhagen
Denmark

May 27, 1993
Sir,

I read with great interest your document on "Scientific Dishonesty & Good Scientific Practice”. Ht is a very
comprehensive review of an important issue.

As proposed in your § 3.7.5 (p 77), I would like to draw your attention to the case of one of your nationals who
was working in a developing country: Mr. Peter Aaby, formerly working at the Institute of Ethnology and
Anthropology at the university of Copenhagen and now at the Staten Serum Institute, who has conducted field
work in Guinea Bissau and has been recently involved in other work in Senegal.

Mr. Aaby's behavior during the crisis associated with the Edmonston-Zagreb vaccine has been rather
controversial, raising issues about scientific dishonesty and unethical behavior. I detail the facts in the following
pages.

Problems with good scientific practice were already raised during the earlier work done by Mr. Aaby on
malnutrition and its relationship with measles mortality {1]. I was never able to replicate Mr. Aaby’s findings
that malnutrition was not a risk factor for measles mortality: in fact I found the opposite, as did all my
colleagues throughout the world. Here again, Mr. Aaby's findings were based on inappropriate data collection
and inappropriate analysis. Fortunately, this case did not have much importance: virtually nobody believed it,
and new findings associated with vitamin A supplementation confirmed the major role of malnutrition in
measles mortality.
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However, the case of the Edmonston-Zagreb vaccine could have had disastrons implications. If the strategy
recommended had been implemented, it could have caused the death of many millions of children in developing
countries.

1 have had many opportunities for friendly and productive interactions with Mr. Aaby between 1983 and 1989,
when I was working in Senegal. We were seeing each other about twice a year, as European researchers working
nearby one another. I have always appreciated his capacity to search for new explanations and to go more in
depth in the understanding of topics related with measles. We even wrote a paper together [2]. Therefore, I was
extremely disappointed by his very controversially political attitude during the case of the Edmonston-Zagreb.

I'have been affiliated with ORSTOM a French research institution for a number of years. [ am now working as
an Associate Professor of Demography at the Harvard Schoo! of Public Health, an institution deeply concerned
with misconduct in science. However, I act here as an independent researcher. I attach my CV for further
information.

Please feel free to contact me if needed.

Yours sincerely,

A
/ /]

V| Y
Michel Garenne

enc.

Home address:

USA

Phone;
Fax



Mr. Peter Aaby and the case of the Edmonston-Zagreb vaccine.

Background

Regular measles vaccines (the standard or low-titer Schwarz vaccine) are usually given to children at 12-15
months (3], an age where most materna! antibodies have waned. In Africa, where maternal antibodies seem to
wane somewhat faster, this age has been lowered to 9 months after a classical study conducted in Machakos,
Kenya [4-5]. However, this leaves a small window of a few months between the age at which some children
become susceptible (4 months) and the age at vaccination (9 months). The strategy of using high titer measles
vaccmes has been developed in order to overcome this problem.

First trials of the High-Titer Edmonston-Zagreb (EZ-HT) vaccine showed a good seroconversion, even among
children vaccinated at 4-5 months [6-17]. No significant side effects within a few weeks after vaccination were
noted by any of the investigators. The only study on clinical efficacy available in 1989 was that of Mr. Aaby in
Guinea Bissau 11], which is analyzed in more depth below. In 1987-90, M. Garenne and colleagues conducted
a comprehensive study of the immunogenicity, safety and clinical efficacy of the high titer vaccines for WHO,
under the auspices of the Task Force for Child Survival, an organism closely related to the Centers for Disease
Control in Atlanta [18-21].

In the Spring of 1989, Mr. Aaby wamed Garenne and Colleagues that he found a clustering of child deaths
among female recipients of the EZ-HT vaccine. However, the results were not statistically significant. The data
from Senegal did not reveal any excess mortality at that time. This was the situation when M. Garenne left
Senegal to take a position at Harvard, in November 1989.

In April 1990, Mr. Aaby was visiting in Boston for other reasons, and Garenne and Aaby compared their data
on survival after the EZ-HT vaccine. This time, there was a trend towards excess mortality in Senegal as well as
in Bissau and when pooled together, the results were statistically significant. The WHO was informed at that
time, by Mr. Aaby, on behalf of both investigators.



For reasons which were originally external to the trial, a person named Frangois Simondon was nominated in
Senegal for another vaccine trial on pertussis, although Garenne was still officially the Principal Investigator of
most projects in Senegal, including the measles projects, according to a formal agreement between Harvard and
ORSTOM. For reasons unknown, Mr. Simondon decided to massively vaccinate the study area with the EZ-HT
vaccine in May 1990, without prior authorization of the investigators and of the Ministry of Health. As a result
Garenne asked for his immediate replacement, with the support of the Scientific Commission at ORSTOM.
However, due to internal politics at ORSTOM, Garenne was asked to not g0 back to Senegal and to choose a
person to replace him for the follow-up of the measles vaccines. A few days later, at the fourth meeting of the
Data Monitoring and Safety Committee (DMSC) in June 1990, Garenne agreed that Mr. Aaby would replace
him in Dakar, only because he knew that Aaby was very much concerned with the excess mortality after the EZ-
HT vaccine and he thought that he would immediately stop the use of this vaccine. Unfortunately, this was not
the case and this is where things really went wrong.

1) Vaccinations during the summer of 1990 in Senegal.

Mr. Aaby had already written to WHO, and had presented the results of the excess mortality at an informal
session of the meeting or the International Epidemiological Association, in Helsinki in July 1990. However, he
decided with Mr. Simondon, without informing the co-investigators and without seeking for the authorization of
the Ministry of Health of Senegal, to have again a mass vaccination during the summer of 1990 with the EZ-
HT vaccine. The number of persons vaccinated at that time has been kept secret. There was no rationale for this:
the routine vaccination was normally done with the standard Schwarz vaccine, and he was among the few people
to know that the vaccine was seriously increasing the risk of death of children. Garenne learned this only in late
October 1990, a few days before the next meeting of the DMSC.

2) Relationship with the Ministry of Health of Sencgal

The day before the fifth meeting of the DMSC (November 1990), Garenne sent a telefax to the group, with
detailed information on the excess mortality, which was at this point significant in the Senegal trial, urging them
to stop the use of the vaccine and to inform officially the Minister of Health, under the responsibility of whom
the project was placed. They refused to present the data to the representative of the Ministry of Health and
decided to continue using the vaccine. Garenne learned this the following day and directly informed the Ministry
of Health that there was highly significant evidence that the vaccine was increasing the risk of death of children,



and not reducing it as normally expected with regular vaccines (22-23). In retaliation, Mr. Aaby, Mr. Simondon
and the representative of the Task Force for Child Survival decided to call WHO in Geneva, asking for a formal
intervention. WHO sent its representative in Dakar to the Ministry of Health, asking to continue the use of the
EZ-HT vaccine in the study area. Fortunately, the people at the Ministry of Health knew about Garenne's work:
they knew his prior work in Senegal, they trusted him and refused to yield to outside pressures. The use of the
EZ-HT vaccine was immediately stopped in Senega! by decision of the Minister of Health (November 1990).

After this episode, the WHO decided to gather an expert meeting in Geneva, in early March 1991, All
investigators were invited, among them Mr. Aaby, Dr. Markowitz (CDC), Dr. Halsey (Johns Hopkins) and Dr.
Garenne, who had conducted the iargest trials. Mr. Aaby presented a confusing summary of several trials, and
very few details about his own trials. Dr. Garenne was given the opportunity to present his own material, but
was too quickly criticized by Dr. Markowitz, without being given an appropriate amount of time to answer to
the criticisms. In other words, the meeting was very unsatisfactory. Garenne was under strong pressure to
withdraw his findings and to keep quite about them. On the other hand, Dr. Halsey seemed to be very much
impressed by the results and decided to stop immediately any use of the EZ-HT vaccine and to investigate the
case with his own data, which was the correct answer to the very alarming results presented at the meeting.

Since WHO did not seem to take the findings seriously, and afier extensive consultations with colleagues at
Harvard and in France, Garenne and colleagues decided to publish the data as they were in the Lancet {19},

3) Reactions of Aaby and colleagues to the publication

The reaction of Mr. Aaby to this publication was surprising. A normal reaction would have been to echo the
findings by showing his findings from Bissau, which were quite similar, although not significant by themselves.
Instead, together with Mr. Simondon and others, they tried to manipulate the data in order to reduce the
statistical significance [24]. As explained in the reply by Garenne et al. [25), it was not statistically correct to
not use a life table analysis, since cohorts had not had the same exposure to risk of death. It was startling to see
them using of the differences by sex for arguing to continue using the vaccine, and disturbing to see
biostatisticians such as Mr. Knudsen, also a Danish national, signing an article like this. They had the statistical
expertise and knew what they were doing.



4) Atlanta meeting

After the publication of Garenne et al., Dr. Halsey found private funds in France to conduct a follow~up of his
study in Haiti, where he had used the same vaccines as the ones in Senegal (same batch). He found the same
excess mortality, and reported it to WHO. The WHO decided to organize another meeting in Atlanta, in June
1992, and to have an independent expert review the data (Dr. Paul Fine in London). There was no longer any
problem: Garenne was recognized to be right and the WHO stopped its recommendation to use the vaccine
worldwide [26].

Note that, assuming a uniform excess of mortality as found in the Senegal study, and a total number of 250
million doses, as proposed by WHO in 1990, the strategy of using the EZ-HT vaccine could have caused the
death of 18 million children. It would have been an international disaster.

5) Information of families and care of vaccinated children

Note that at this point, the families of children vaccinated with the EZ-HT vaccine have still not be officially
informed. Garenne informed them indirectly, but he did not have the official authority at this point. More
importantly, despite many requests and proposals made by the previous investigators (Garenne et al.), surviving
children who received the EZ-HT vaccine are not given appropriate care, when they should, not speaking about
financial compensations, for which provisions were made in the original protocol.

6) Aaby's view on clinical efficacy

The comprehensive Senegal study showed that not only the vaccine was extremely dangerous, but also had a
relatively poor clinical efficacy: it had three times more vaccine failure than the standard vaccine given at 10
months of age, and that its immunogenicity in presence of matemal antibodies had been strongly overestimated
(18, 20, 21]. The data on clinica! efficacy published by Mr. Aaby and colleagues {11] suggested that the regular
vaccine was hardly efficacious, whereas most investigators throughout the world find a 95% efficacy, and that
the EZ-HT was almost perfect. How could this result be found? A more carefial analysis of the publication
reveals flaws in the study design as well as in the analysis:



- the children were not vaccinated at the same age: many were vaccinated beyond age 9 moaths, which made any
comparison with other vaccines worthless;

- there was no serological confirmation of measles cases:

- the number of vaccine failures was very small: no conclusion could be drawn from this; the confidence
intervals of protective efficacy were not computed;

- the statistical analysis is questionable: the estimates from the survival analysis announced in the statistical
methods were not presented; how can one have a life table analysis with no case of failure as in the EZ group?

Comments

Mr. Aaby is an excellent politician. In fact, his background was in political anthropology. But, is this going to
make him a "good scientist"?

Recently, in December 1992, Mr. Aaby has been excluded from ORSTOM, after many requests from the
Scientific Commission and from the Researchers Union. However, he still continues to publish the work of
Garenne and colleagues under his own name, the same work that they are publishing at the same time. This wilt
obviously create major legal problems with the publishers: it violates the copyrights and the international
contracts prepared to protect the rights of the investigators.

It is probably true that all of this would never have happened if normal administrative, scientific and ethical
procedures had been respected at the level of WHO as well as at ORSTOM [27, ,28]
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TRIAL OF HIGH-DOSE EDMONSTON-ZAGRER
MEASLES VACCINE IN GUINEA-BISSAU:
PROTECTIVE EFFICACY

PETER AABY THOGER GORM JENSEN
HENRIK LYNGBECK HANSEN  Hans KRISTIANSEN
JESPER THARUP ANJA POULSEN
MORTEN SODEMANN MARIANNE JAKOBSEN
Kim KNnupsey MAaRIA CLOTILDE DA SILVA!
HiLTon WHITTLE?

Insaituse of Ethnology and Anthropology and Starutieal Research

Umt, Uraversity of Capenhagen, Deronark; Internarional Medical

Cooperanon Cumemttes, Copenhagen,; Maternal and Child Health
Programme, Mirastry of Pubhic Health, Guinea-Bissau;* and
Medical Research Counal Laboratores, Fasara, The Gambig*

Ina randomised study of 558 children in an
urban African community, the protecuve
effectof the Edmonston-Zagreb (EZ) measles vaccine given
in a dose of 40 000 plaque forming units from the age of ¢4
months was compared with the effects of a standard dose
{6000 tissue culture infecdous unts) of Schwarz measles
vacane given from the age of 9 months. During two years of
follow-up, all 14 clinical cases of measles occurted in the
Schwarz group; 10 of the children contracted measles before
vaccination and 4 after measles vaccinaton. Thus the EZ
vaccine provided significant protection against measies both
before and afier the usual age of vaccination, Among the
children who were exposed to measles ar home, those given
EZ vaccine were better protected than either unvaccinated
children or those given the Schwarz vaccine.

Summary

Introduction

SEVERAL previous studies in Bandim, 2 district of Bissau,
Guinea-Bissau, have shown that the current strategy of
measles immunisation does not control measies infection
adequately.!? Many children contact measles before 9
months of age? and in many the infection develops after they
have received the Schwarz atrenuated measles vaccine.? In
this community, we have thersfore examined whether the
Edmonston-Zagreb (EZ) vaccine administered from the age
of 4 months** controls measles berrer than the Schwarz
vaccine given from the age of 9 months.

Subjects and Methods
Background

The child heaith project in Bandim was scarted in 1978, As partof
the study, local assistants make monthly visits o all houses in the 8

zones of Bandim to register pregnancies, births, and deaths. Every
third month, children under three vears of age are called for
weighing and vaccinadon in their neighbourhood. The work in
Bandim has been supervised by Danish medical students. Other
studies in Bandim have examined the mieasles case fatality rate and
the impact of measles vaccinanon 54 in January, 1985, just before
the rutiaton of the EZ study, measles immunisazon coverage with
Schwarz vaccine was 84% (615 of 731) for chudren aged 12-35
months,

Study Design

The study began in February, 1985. Children born between Aug
1, 1984, and Sept 31, 1985, who had been re@stered in Bandim
before 4 months of age were randomused to recatve the EZ vaccne
(EZ group) or the Schwarz vaccine {SW group). In additon to the
Extended Programme of Immunisanon (EP1} viccines (BCG,
diphtheralpertussisitemnus, and poliomyelitis} from the age of 4
months the EZ group received EZ measles vacane and the SW
Foup recmved an inactvared poliomyeligs vacane (IPV) (kundly
donated by Insarut Menieux), From the age of 9 months, children in
the EZ group received IPV and those in the SW group were given
the Schwarz measles vaccine. Children were called for vacanauon
every month untl they received these vacanes. [f not vaccinaced
before age 9 months, children of both groups then received only one
vaccine, this being either the EZ or the Schwarz measles vaccine.
Blood samples mken by finger prick were mollected before the first
(at age 4 months or over) and second vacoinations (at 9 months or
over) and again at 18 months.

We followed the vacdinated children to assess the protection
conferred aguinst measles and to measure their serological
responses. Measles vacdnatons were noted on the health card, and
other health centres were asked nor to revacanate the child against
measies. Children vaccinated elsewhere against measies were
excluded from the study. Since we could not guarantee that children
in the control (SW) group would be vaccinated against measles if
they moved out of the ared, a double blind design was judged
mpossible.

Before the start and midway through the study (March, 1986}, at
mesdngs in zach of the 8 zones of Bandim, the study was explained
s a mial of 'wo new and possibly better vaccines against measles and
poliomyelitis. Before the first vaccnation ar 4 months, consent was
obtaned from the child's mother or guardian. Only one mother
refused to have her child vaccinated, and 5 refused the coltection of
blood samples, The study was approved by Guinea-Bissau's
Ministy of Health and by The Gambia Government/Medical
Research Council ethical commitres.

Vaccines and Serology

Children in the EZ group received a dose of 40 000 plaque
forming units (pfu) of the EZ vacane flot 329)* and the chiidren in
the control group received a standard dose of the attenuaced
Schwarz meastes vacane (6000 ussue culture infecnous unis
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ATTACK RATE AMONG CHILDREN EXPOSED TO MEASLES
ACCORDING TO VACCINATION STATUS AND AGE- BANDIM 1985-87

No of casesichildren otposed
In own 1n enother household
— howsehotd in samne house
Unvaccinated ( 2 6 mo) HarI00%) 35 160% )
EZ({26mo) 0/6 (0% ) 0/14 /0%
SV {z 9 mo) 24 150% ) 0/Ti0%

| TCID,,]). Both vaccines were given subcutanecusly. The potency
of the measles vacanes stored in Bissau was assessed every 4-5
months and serum samples were anatysed for haemaggiuunauon
inhibition (HAI) measles antibodies, both at the Medical Research
Council laboratories in The Gambia.” Anubody responses after
vaccination, which were satsfactory in both groups, will be
reported elsewhere.

Measles Surveillance

Children aged 3-18 months were visited once every second week
to obtain information on morbidity. Cases of measles were also
idendfied at the local health centre. A large proportion of measles
cases were found by systemadc follow-up after exposure to
non-study cases that had been atready identified. The srudents
visited at home all cases of suspected measles idendfied by the field
assistants. Care was taken not to see the vaccnation card and net to
ask about the immunisatgon status of the child until a clinical
diagnosis had been reached. Definite cases of measles only,
according to the clinical criteria used in our study in The Gambia,’
were accepted for analysis. 6 of the 20 such cases in study children
had not received the EZ or IPV vacanes when they contracted
measles and have therefore not been included in the analysis.

Information was also collected about exposure to measles at
home. Since in Bandim there are often several famjlies living in the
same house,** 2 distinction was made between exposure within the
child’s own household and exposure from a child in another
household in the same house.

Srtaristical Methods

The whereabouts of the children in the study was under regular
surveillance. This report is based on a final assessment early in June,
1987. The cumuladve frequency of measles and survival have been
esamaced by survival analysis methods. Since all children were not
vaccinated at the same ume and many children moved during the
study, duration of observation has been taken into consideration. In
the analysis of measles morbidity and general mortality,
observatdons were censored if the children moved or had been
excluded for other reasons. We assumed that the children would
have mounted an unmune response by three weeks after
vaccination—children were therefore assigned ro groups from that
date.

Results
Study Population and Vaccinarion Coverage

Among the 558 children in the study, 84% (234 inthe EZ
group and 235 in the SW group) received a vaccine within
the auspices of the project; 26 children moved; 29 were
vaccinated elsewhere; 8 were excluded for other reasons; 13
remained unvaccinated; and 13 died before being
vaccinated, The distribution of those vaccinated and those
exciuded was closely similar in the two groups.* In the EZ
group 25% had been vaccinated against measles by 4-8
months of age, 50% by 5-@ months, and 75% by 9-7 months.
In the conmol group, these coverages were anained at -6
months, 10-9 months, and 13-0 months, respectively. The
figures have been adjusted for the number of children who
died or moved.

*Drawa available from authors on sequest.
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Measles Before the Age of Measles Inonunisatrion

All 10 children clinically diagnosed as having measles
before vaccination were in the SW group and they had an
HAI ritre of 800 mI'U/ml or more in blood samples collected
at vanious intervals after diagnosis. 9 of the 10 cases occurred
before 9 months of age, which is when the Schwarz measles
vaccine is usually given. The cumuladve frequency of
measles in the SW group before vaccination against measles
was 7-6%, which was significantly higher than the zero
incidence in the EZ group (p <0-001; log rank test).

Measles Infection after Measles Vacanation

Measles developed in 4 children in the SW group after
they had received measles vaccine. None of the children in
the EZ group had clinical measles before or after 9 months of
age. 3 of the 4 cases of post-vaccination measles in the SW
group had biood samples taken within a month of the clinical
diagnosis. All 3 had anubody titres of 1600 mIU/ml or more.
After the second vaccination the incidence of clinical measles
was significandy higher in the SW group than in the EZ
group (p < 0-037; log rank test).

Protection after Exposure

The table shows the artack rate among children exposed
to a case of clinical measles in their own house. The amack
rate among EZ-vaccinated children (zeco) was significantly
lower than that among unvaccinated children exposed either
in their own household (p =0-005; one-1ailed Fisher's exact
test) or to 2 child in a neighbournng household (p=001;
Fisher’s exact test). The EZ group seemed to be better
protected after exposure in their own household than did the
SW group (p=0-13, Fisher’s exact test).

Mortahry

There were no deaths among the 14 definite measles
cases. However, another child given Schwarz vaccine who
was not seen during his illness was said to have died of
measles. The cumuladve overall mortatity from any cause
between 4 and 24 months of age (Kaplan-Meier estumates)
was 6:3% in the EZ group and 9-5% in the SW group.

Discussion

The main aim of the study was to evaluate whetherthe EZ
vaccine given from 4 months onwards provided protecton
against measles before 9 months of age when children are
normally immunised against this infection in developing
countries. The data soongly suggest that it does.
Furthermore, after exposure to measles at home the EZ
vaccine, even when given at this early age, provided
significant protecton. Since many of the infants were not
vaccinated on ome at 4 and 9 months, the results of this
study also show thar significant protection against measles
was conferred despite the delay in vaccination that oocurs in
most developing countries.

As seen before in Bandim,? protection against measles
after immunisation with the Schwarz vaccine was not
satsfactory since measies developed in 4 of the vaccinated
children. Though further studies are needed, our resuits
suggest that the EZ vaccine given in infancy may aiso
provide better protecdon after 9 months of age than the
Schwarz vacaine. The impacr of measles in the Bissau urban
area can be judged by the finding that 7-6% of the children
in the SW group contracted measles before the age of
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vaccinadon, in spite of high vaccinaton coverage both
before and during the project. Nonethelsss, the study
probably underesumates the full effect of EZ immunisation
since the project increased the overal efficiency of measles
vaccination as well as immunising half the children in
Bandim at an early age. These factors probably raised herd
immunity, thereby reducing exposure to measles. The
carlier study in Bandim showed increased herd immunity 1o
be associated with a decline in measles morality * The only
death from measles reported in the present smudy was a child
who had received the Schwarz measles vaccine. By conrrast,
a towal of 10 measles deaths ocourred in a similar cohort of
children in a neighbouring district in which the measles
immunisaton programme with the Schwarz vaccine from
age 9 months had been implemnented {unpublished). On the
assumption that the frequency and case fatality rate was the
same n the neighbouning district, we would have expected
12 deaths in the study cohort. Therefore, because of the
study design, the case fatality rare was probably decreased in
both vaccination groups; thus the non-significant difference
in mortality shown between the groups may be an
underesarnate of the rue difference.

The study in Bandim was designed to test the effect of EZ
vaccinanon in a hyperendemc area where measles has a high
acute and a high delayed mortality rate.? However, the high
rates were not seen here, probably because earlier
immunisagon with the EZ vaccine improved coverage.
Epidemiological srudies are needed to establish the
immediate effect of measles vaceine on child mortality. The
long-term effect should also be examined since measles
infecion 1s associated with an excess delayed mortaliry *
However, it now seems justified to use the EZ vaccine at an
carly age where risk of infection is high and whers there are
no other means of protection; for example, in hospitals,
refugee camps, and other instirunons as well as during
campaigns to control major outbreaks.

In a general immunisation programme, it is best to use
one type of measles vaccine and one schedule for all
arcumnstances. Therefore studies of the EZ vaccine ace
neceded where there 15 a low risk of measles transmission.
The protecuve etfect of EZ measles vaccine should prove to
be at least as strong and as longlasung as that of the Schwarz
vaccine before a general shift to the EZ vaccne is
recommended. The duranon and level of anobody
responses in the absence of boosting due te exposure 1o cases
will also need invesugaton. Furthermore, the results of
some studies of Schwarz measles vaccine have shown
increased frequencies of fever and diarthoea after
immunisanon.? Since the EZ vaccine is apparently more
effective than the Schwarz vaccine,* it could have side-
effects that would be unacceptable in an area with lirtle risk
of early measles. Further epidemiological studies of the two
vaccines are therefore needed.

The Bandim project has been organised jointly by the Ministry of Health,
Guines-Bissau, the Internaconal Medical Co-operaton  Commicee
(Denmark], and Danchurchaid. The vaccine seudy was supported jowntly by
the Daush Counail for Development Research, the Danish Medica)
Resarch Coundil, and the Danish Socal Science Research Council. We
thank Dr P. Medina, Secretary General of the Minisery of Health, for his
interest in our work, and Mr Eugenio Peretra, Mr Calilo Dhals, Mrs Mana
[sabel Camals, Mrs Nina Martins, Mrs Candida Nanque, Mrs Carolina
Monteiro, and Mes Naovidade Monteiro for assistanca in the collection of
data,

Correspondence should be addressed to P. A, Insorute of Ethnology and
Andwopology, Fredenkshalms Kanal 4, 220 Copenhagen K, Denmark.
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TRIAL OF HIGH-DOSE EDMONSTON-ZAGREB
MEASLES VACCINE IN THE GAMBIA:
ANTIBODY RESPONSE AND SIDE-EFFECTS

H. WHITTLE P. HANLON
K. O'NEnL L. HanLoNn
V. MaRsH E. Juep

P. AaBy?

Medical Research Council Laboratories, Fajara, The Gamba, and
Irsnuce of Ethnology and Anthropology, Urrversity of Copenthagen,
Denmarid

Summary In a randomised trial, infanrs Living in a

large wvillage in The Gambia were
immunised either at 4 months of age with 40 000 plaque
forming units (PFU) of the Edmonston-Zabreb (EZ)
measles vaccine or at the usual age of 9 months with 6000
TCID,, of a conventonal Schwarz measles vaccne.
Measles developed in 2 of 119 children who received the EZ,
vaccine, in | before and in the other after 9 months of age. In
the Schwarz group measles developed 1n 7 of 120
children—in 5 before and in 2 after 9 months of age.
Serological responses measured at 5 months after
vaccinadon and at 18 months of age were saasfactory in both
groups although in the Schwarz group levels were on
average 2-fold higher than in the EZ group. The frequencies
of fever, cough, vomiting, and diarrhoca were no higher iy
the EZ vaccinees in the 3 weeks following vaccinadon than
in age-marched non-immunised controls. Long-term
morbidity as assessed by clinic arendances and weightat 18
months of age was much the same in the two groups. The
EZ measles vaccne is thus safe and clinicaily and
serologically effective when used in a high dose to immunise
young Gambian tnfants.

Introducton

WE and others have argued that the present policy of
immunisanon of children ac 9 months of age 1o control
measles is failing in urban areas of the developing world
because of the constant influx of cases and suscepble
children from other areas!? A substandal proporton of
infants living in urban areas contract severe measles before 9
months of age,** either in crowded slums or at hospitals and
clinics where infectous children come in contact with
unimmunised infants.* The measles case fatality rate can be
very high among such infants. In Bissau 54% of affected
infants, who were secondary cases, died.” The delayed effect
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Measles control

| fre severniy of medshes 1n developing countries 15 well recog-
arved. Dhus disease 15 aise an impertant cluse of mordidiey in
nausteabized countries U ntortunatedy,
Countries. health workers and the general public persistin the
aeirel that natural meastes disease 1 preteraple o immuu/aten.
Such beliefs should be dispelled. and the importance of measles
mmumzation 1n all countries reintoreed,

\easles betare the age of 9 months contnues 10 ©e 3 major
cause of morbidity and martahty i a aumber of Jeveloping
couninies. At the same tme. measles immunizatnon has altered
the eprdemiological patteras of disease so thal an 10Creasing pro-
porlion Of cases oCcurs o0 alder age groups. The ntroducnon of
measles vaccine strains which are eftecuve betore the age of ¥
months ofters a means 1o address the first problem. A vanety ar
control measures will be nelptul in addressing the second. among
them the idenufication and unmumyzanon of susceptible popu-
lanons.

Measles tmmunization before 9 months ot uge

Suificient daa are now available to recommend tnat “high
utre” Edmonston-Zagred {EZ} measles vaceine be administered
at 6 months of age or as soon as possibie therearter tn countriesin
which meastes betore the age of % months 15 a sigmficant cause of
death. “High teee” s defined as 3.0 logp infecuous units when
she ntre has been measured in parailei with the WHO Interna-
nonal Relference Reagent tor measles vacaine 3nd correcied
appropriately [t is anucipated that increasing supplies of this
.accine will becc 1e avaitable for us? 1a developing countries over
:he next | to 2 years, 1n part through UNICEF. High titze EZ
vaccine should preferentially be offered 10 those countries with
the most severe measles problems 1n voung infants.

Betore EZ strains produced elsewhere are accepted for use at 6
montns of age. -hey shouid be shown to re comparable in this age
Zr0uD wilh tespect to reactogemicity and immunogeni<ity 10 the
stirain produced by the Institute or Immurology in Zagren, Most
studies have imolved countries 1n Ainca and the Amencas. Fur-
ther studies are encouraged in other areas of the world.

In countries where high utre EZ vacciae will be used, HIV-
infected nfants (sympromanc as well as asvmptomatic; should
also recerve il

Evaluanon ci the tmpact on overall measles incidence and
mortality following the ntroduction of gh utre EZ vaccine
should recewve high prioruty, Programmes should be prepared to
investigate apparent vacane fadures and adverse events in re-
cipents of this vaccine.

In countries whete measles beiore the age of 9 monthsis nota
ugmiicant problem or high tre EZ racane 15 not avadable,
currently recommended scheduies of immunizauon should be
retained using any stratn of measles vaccine meeung WHQ
Requirements. These vaccines should have a minimum potency
of 4.0 log,; infectious units. This recommendation does not pre
clude furthee research on immunization schedules to improve
measles contral using currently available vaccines.

Measles concrol in otder children

Some countries with moderately high coverage levels have
reported outbreaks in older children or even young adults. Thisis
an expected consequence of immumzanon programmes whose
target age group has been children under 2 vears of age (under
| vear of age in most developing countries) in which 100% uptake
has not been reached. Another expected result of high coverage
\evels is an increase in the proportion of cases which occur among
children previously immumized (vaccine failures). Neither oceur-
rence necessarily indicates programme fadure. Even in countries
currently reporiing increased numbers of cases in older children,
the presentimmMunIZaLon programme has succeeded in reducing
overall incidence and mortality rates,

n osome of the later .

Lurte contre 13 rougeole

Nul ne songe a nier la graviee de la rougeole dans les pays en deve-
loppement Cente maladie est également une cause importante de mor-
dite dans les pavs industrialises. Malheureusement. dans certains de
ceus-vh. les agents de santé et le public iui-méme persistent 4 crowe que
12 maladie naturelle est préferable a la vaccinauon, [ {aut dissiper ces
«dées rausses et insister. dans tous les pavs, sur Iimportance de [a vac
Jinaqnon conitre 1a rougeole

La rougeole demeure la cause principaie de moroidite et de mortalue
awant Pige de 9 mois dans plusicurs pavs en développement. En méme
:emps. la vaccinauon anurougeoleuse a modifié le tableau épidémicio-
a:que de la maladie de sorte gu'une proportion croissante de cas sur-
viennent dans les groupes nlus ages. L'introducuan de souches de vaccin
annrougeoleus efficaces avant P'age de 9 mois serail un moyen de
résoudre le premier probléme. Plusieurs mesures de lutte contribue-
sment A résoudre le second. notamment ié recensement et la vaccinauen
Jes populations vulnérables

Vaccrnation anitrougeoleuse avant ige de 9 mois

On dispose désormais de donnees sutfisantes pour recommander d'ad-
murustrer le vacein antirougecleux Edmonston-Zagreb {EZY 3 .utre
¢ieve - 1 1'age de 6 mois ou dés que possible aprés cet dge dans les paysou
ta rougeole est une :mportante cause de décés avant I'age de 9 mois. On
entend par - fre éleve » 3,0 log g umités infectieuses lorsque le titre a ete
mesure parallélement au react:t 1nternatianal de reférence OMS pourla
vacain anurougeoleus st Jament cornigé. Des stocks de plus en plus
importants de ce vaccin devratent étre mis i la disposition des pays en
développement dwr | ou ! ans, par intermediaire de FUNICEF
avtamment. Le vacein EZ a ture élevé devrat étee gropose de préférence
aux pays confrontes aux problemes les pius graves de rougeole chez les
wunes enfants.

1vant que des souches d'EZ produites adleurs puissent étre admens
trees a V'dge de 6 mous, elles devront avorr fa {a preuve d'une réacto-
génicité et d'une immunogénicile comparaoles dans ce groupe d'dgea
celles des souches produites pas 1'lnsiut &' Immunciogic de Zagreb. La
plupart des etudes cifectuées wusqu'icl Ont parte sur des pays d Afriguect
Jes Amériques. Des erudes devrarent éire effeciuees egalement dans
Jdrautres régions du monde,

Dans les pays ou ke vaccin EZ 3 utre elevé sera uulise, es nourrissons
infectés par le VIH (symptomatiques ou asvmptomatiques; devront ¢ga
lement étre vaccines.

L évaiuanon des effets sur I'incidence globale de 1a rougeole etsurla
mortalue par rougeole de l'introduction du vacan EZ a utre éleve devra
tecevorr la prionie. Des programmes devront éure mus sur ped ann
d'étudier les échecs apparents de la vaccinauon et les manifestanions
indésirables chez les personnes vaccinees.

Dans les pays ou la rougeole ne constitue pas un probleme tmportant
avant I"ige de 9 mois etdans les pays ou le vaccin EZ A utre élevé n'estpas
disponible, les schémas de vaccinauon actuellement recommandes
devront étre mawntenus en utilisant toutes les souches de vacain anu-
rougeoleux répondant aux normes de 'OMS. Ces vaccins devront avour
une acuvité minimale de 4,0 log, g unités intecueuses. Cette recomman-
dation n'exclut pas de nouvelles recherches sur les schemas de vacc-
nation destinés a améliorer |z lutte antirougeoleuse au moyen des vac-
cins actuellement disponibles.

Lurte contre 2 rougeole chez les enjants plus dgés

Certains pays ot les taux de couverture soat moyennement clevés ont
signalé des flambées éprdémiques chez des enfants plus dges ou méme
chez de jeunes adultes, ce qut éait une conséquence attendue des pro-
grammes de vaccination dont le groupe d’dge cible etait les enfants de
moins de 2 ans (et de mons d'un an dans la plupart des pays en deve-
loppement) et qui n'ont pas atteint la barre des 100%. L'augmentauonde
la proportion de cas survenant chez des enfants déia vaccinés (échecs de
la vaccination) est également un tésultar prévisible des niveaus de cou-
verture élevés. Aucun des 2 scénanios ne signific necessairement que le
programme a échoué. Méme dans les pays qui notifient actuellementun
nombre plus éleve de cas chez des entants plus dgés, le programme de
vaccinanon en cours a réusst i réduire les taux d'incidence ¢t de mot-
tahté globaux.
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Child mortality after high-titre measles vaccines:

prospective stu

dy in Senegal

MICHEL GARENNE  ODILE LEROY JEAN-PIERRE BEAU
IBRAHIMA SENE

The use of £dmonston-Zagreb high-utre (EZ-HT)
vaccine at age 6 months has been recommended for
countries in which measles before the age of 9
months is @ substantial cause of death, but littie is
known about the long-term effects of high-titre live
measles vaccines given early in life. In a randomised
vaccine tnal in a rural area of Senegal, children were
randomiy assigned at birth to three vaccine groups:
£Z-HT at 5 months {n=2336); Schwarz high-titre
(SW-HT) at b months (n=321); and placebo at 5
months followed by standard low-titre Schwarz
vaccine at 10 months {standard: n=358). All
children were prospectively iollowed for 24-39
months  in 3 well-established demographic
surveillance  system. Child monality  after
jmmunisation was significantly higher in the two
groups which received high-titre vaccines thaninthe
group given the standard vaccine. The relauve risk of
death was 180 (95% confidence interval [Cl]
1-18-2-74: p=0-007) inthe EZ-HT group and 151
(0:97-2:34 p=0-07) in the SW-HT group
compared ‘with the standard group. The three
vaccing groups were comparable as regards varnous
social, family, and health characteristics, and there
was no difference in mortality between children who
received the standard vaccine and thase who were
eligible for the trial but did not take part for vanous
reasons. The higner risk of deathin the two high-titre
vaccing groups remained significant In multivariate
analyses. These findings suggest 4 need 110
reconsider the use of high-titre measles vaccines

early in life in less developed countries.
Lancet 1991 338: 903-07.

Introduction

Measles is a leading cuse of child mortality and
morbidiry in less developed countries.'? ¢ is race in infants
under 4 months old owing t© the protection afforded by
wansplacentally acquired maternal antbodies. [n less
developed councries the majoricy of infants become
suscepable shordy after the age of 4 months. Measles
casc-fatality rates are highest at yOunger ages, especially
berween 4 and 12 months.’

[n developed counmes low-ntre, live, artenuated measles
vaccines are safe, IMUNOgENtE, and efective when given in
the second year of life. [n less developed countaes, the
profile of maternal andbodies differs somewhat,** and the
usually recommended age for vaccinaton is 9 months.®
However, this strategy leaves opena window of high risk of
death from measles between the 2ges of 4 and 9 months.

The live Edmonston-Zagred (EZ) vacane’ produces a
beer immunological response than standard vacanes even
when given as early as 4 months of age.*"® Two possible
explanaaons for the berer performance of this vaccune are
the scrawn and the utre, often 10-100 uenes higher than that

af standard vaccines. Several vaceine tnais have compared
the immunotogical responses and adverse reactons after
Edmonston-Zagreb vaccines of low, medium, and hign
aes with those of ather measies vacanes of the same ttres
wn children vounger than 9 monihs.'*

The use of Edmonston-Zagreo tugh-atre vaccine has
been recommended “atage 6 months in counaries in which
measles before the age of 9 months 15 a significant cause of
death””.'" However, little is known about the long-term
effects of hign-titre live measles vacanes given early n life.

Subjects and methods

“The study area was locaced aear Niakhar, in the depacamenc of
Fauck tn cenural Senegal. [t wicluded 30 viilages, inhabired by acout
25000 people of Sereser angn. A comprenensive demogripac
surveillance system based on yeany censuses and weekly visits 0
households to regscer vital events was 1 progress before the scudy
srarted and has been mantained sice.

A randorused vacane tnal of the efficacy, safety, and
immunegemucity  of wo mgh-utre  lve measles  vacanes,
Edmonston-Zagreb (EZ-HT ) and Sehwarz (SW-HT), was carned
aut in 1987-89." Although the pmary abjective of the study was
clinical efficacy, 2 moruakity surveillance was set up toth t© check
safery and to evaluate the vacananon strategy. In addiuon © the
rouane sucveillance system, independent checks on ciuld deaths
were made in Ocrooer, 1990, and Feoouary, 1991, More details on
the study area and on the daa collecuon system can be found
elsewhere

The study was approved by the Manstere de Ia Santé Publique,
Dakar, Senegal; by ORSTOM authoriges (Insotug Franqus de
Recherche pour le Développement en Copapération, Pans); and by
the ethscal comumicee of the Bndsh Medical Research Counail,
€ajarah, The Gambia. Oral informed consent was obtained from
the parents of the paruqpants; 0% of parents refused o allow thewr
children to pargcipate. Dunng the 3 vearsof the project, yaccinaon
was available to everyone, and free drugs and medical services were
provided to all chuldren and adults of the scudy populaoon. Asa
consequence, overail mortality was substanually lower than dunng
the 3 preceding years (1984-86).

Three measles vacanes were supplied by the manufacturers:
EZ-HT (batch 81/3; ame 54 log, plaque-foaning units [pful;
Insutute of Immunology, Zagreb, Yugostava) SW-HT (bawcn
0980; tme 54 log,, piu; Insacut Mégeux, Lyon, France}, and 2
Sehwarz smndard vacane (dae 37 logy, pfu, Insaruc Merieux).
A placebo produced by Insttue Méneux as 2 standard
vacdne preparacon without the acive partcles was also used. The
e of the vacanes monitored throughout the project remained
smble.

The study was carmed out within the framewark of the Naaonal
Expanded Programme fot [mmunisation of Senegal. Children weee
vaccnated ac ages 3, 5,and 10 manths. At each session they receved
an injecton of diphthena, perussis, t1anus vaccine and inacavated
poliomyelius vacane; in addidon they received BCG ac 3 moachs
and yellow fever vacane at 10 months. High-uge measles vacanes
were given oaly 2t 3 months (mean 22 (SD 2} wesks), and the
standard measles vacone was given at 10 months (afrer placebo at 5
monthsh. By age 10 moanths all ctuldren who came to the three

ADDRAESSES: UR Population ot Sants. ORSTOM, Dakar (M.
Garenne, #hO, 0. Leroy. MO, J P Beau. MO) and Fatick District
Hospital, Senegal ! Sene, w0), Comescondence 1O Or Miched
Garenne. Harvard Center for Poputation snd Devetooment Studies. 9Bow
Sweel, Camoridge, Massachusens 02138, USA
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TABLEI--ENAROLMENT. DURATION OF FOLLOW.UP. LOSS TO
FOLLOW.UP. AND MORTALITY IN STUDY PQPULATION

Trial participants '
— Non.
= €Z-HT | SW-HT | Standara ipanicipants
Noassigned atbith | 328 577 539 | - lgoy
No enralled 3t 5 mo 36 121 358 ’ 188
Person-months of i
follow -up | 9522 9208 10416 | 10551

Mezn {SD) duration of
follow-up {mo)

No of non-actidenal [

283097 | 8699 i Bren | 72098
l} \
H

deaths during |
fallow-up 30 42 32 35
No lost to follow-up n 13 1| 43

*Daarng and outmegranis beloce % mg.

TABLE I—SLIRVIVAL AFTER § mo BY VACCINE GAOUP

Survival (SE) per 1000 survrvors at 5 ma

Months of
follaw-up a""! Tria) parircioants

vaccinaton q Non-

{age) $2-HT ¢ SW.HT ° Suandard | particioants

(N 10000 10000 IIC)IJ(II(J 10000
a(1n L 969994 SH5B(126) i M0 ST
1207 932871381 7 T4 5§ %43 40123 . HIGI2 0
(8123 904 716 N1 20207160 9376129 F T2
24(29) | 376318 317! R89DLTT) | 82287143} ! 9227148
035 3319437 3704 (1911} 064155 | 900 271600
6 (411 I3 3586(‘.‘5-7)?! Wo-3I 159 L 020160
Sigruli of oM, friom standard groue. *2<005 <010 (borh rwa-
taved|

sessions were compierely vacanated. Children who mussed a session
could come iater to complete their vaconanon series.

At birth, children were randomly assmgned by means of 2
“ompucer andom generator to one of three vaceine groups: EZ-HT
vacane at 5 months; SW-HT vacaine ac 5 months; or placebo at 5
months and sandard measles vacdne at 10 monchs (standard
schedule). Some children bom during the study penod did nor take
part it che study because the parencs refused, the 5 months
vaccinaton was mussed, or vaccination was conurandicated. These
non-paruqpants were eliqble for regular vacanaoons, tncluding
measles a¢ 9-10 months, and were included in the surveiliance for
survival in the same way as the parocipants.

Critena for inclusion it the study were: birth (0 2 tesident mother
between Feb |, 1987, and May 31, 1988; clinic arendance at 3
months for vacanacon and parental agreemen: to participagon;
absence of any conmraindicanon to measles vacanaoon {evolving
infecaous disease, history of convulsion, previous measles infevton,
OF previous measles vaccinagon; and no revaccination with another
measles vacane between 5 and 10 months of age.

Invesngacors and field workers were unaware which type of
measles vactine had been given unol the code was broken in June,
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Fig 1—Cumulative mortality from § to 41 maonths, according to
vaccine group

1989. Furthermore. the code was not revealed o the field workers
who rounnely recorded deaths or w0 the rwo physicans whe
reviewed the veroal autopsy questionnares unal the review was
completed. Physicians and nurses who wers reaung pacents in the
local dispenisanes knew notuNg a00uUt vaccine assigniment, because
there was no menaon of the type of measles vacane on the heaith
cards or on the dispensary reqster.

Survival of chuldren was analvsed in 2 monthly Lfe-table
‘Kaplan-Meier product limit esamates). Mulavanace analyses were
carried out wath lLinear logisac regressions on age-speafic death
cates, Propornenal hazard madels were also ened, buc they did not
fir the situagon well, because of the very strong seasonal pattern of
moraality among chuldren. Standard tesang procedures were
3pplied, and cwo-tailed tests were used.

Results

1015 children were included in the vaccine trial: 336 in the
EZ-HT group, 321 in the $W-HT group, and 358 in the
standard group; 388 children assigned at birth did not take
part in the study (tabie 1). Bv October, 1990, there was an
¢xcess of non-acadental deaths in both groups vacanated
with the high-ooe vaccines (table 1). There was oniy 1
accidencal death—among the non-parnagpants.

In a life-table analysis, children who received the EZ-HT
vaccine at 5 months had significandy higher mortality at 41
months than children in the standard group (table 11, fig 1):
the reladve nisk of death was 180 (95% confidence miterval
(CI] 1-18-2-74; p=0007). Children who received che
SW-HT vaccine atr 5 months also had a higher morralicy
than childrers in the standard group (relative ask 1-51 [95%
CI0-97-2-34}; p = 0-07), There was no significant difference

TABLE HI-COMPARISON OF VACCINE GROUPS ACCORDING TO CHARACTERISTICS OF FAMILY AND INFANT AT § ma

Mean (50}
Trial participants
- EZ.HT | SW.HT | Standard Naon-parrcipants
Agea of mother fyr} 75D 81T 30(7% 236(7M
% of literate mothers I b2 T o il 12{1-0) 361N
No of residents in compound 213t 2318 (18 2319
Distance to dispensary tkm) 38(23) 39295 19¢26) +1{H
Mortpiny of oider s5iblings of same mother {per 1000
livabirths )} IS 309 (26) Niczs 2970

% outrnigrant children 65011 +701n 39011 L1 {1 &
Death rate in compound of residance foer 1000} 17 6(20) 179(2%) 173020 0-0(25)
Infant at 5 mo

Age ar vacanaoon {wk A2 62M METIN- I

Werght (kg) frdS {1 TN LE LT N A0 (-0

Heght fem) a¥n(2e-m 43-3128m a¥2 {2340

L.vit upper mid-4rm arcumierence {mm ) 132010 132001 ! 120N

"With giarebn vacoine! stanar Schware vacgmna grven at 10 mo
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Fig 2—Trends in mortality at age 530 months. coharts
1982-88.

in cumuladve mortality at 41 months beween the EZ-AT
and SW-HT groups (168 vs 141 per 1000 berween 5 and 41
months) or berween the standard group and the non-
participant group (93 vs 99 per 10001

Analyses to determune whether the vaccine groups were
comparable showed that they were similar for the vanables
listed in tabie 11 and morality in the randomused groups
from burth to ¢ moaths. Children in the non-paracpant
group were also from families wath a sumular dackground.
Children in the three vaccine groups wete simular at 3
months in average age at vacanzdon, weight, height, and
1 circurmierence (able 1IT).

To exclude the possibilicy that moralicy in the standard
vaccine group was abnormaily low, the mortality rates the
vaccute groups were compared with the rate predicted from
rends in mortalicy since 1982{fig 2). Extension of the trends
predicts a morwlity of 91 per 1000 during the study period
compared wicth the 93 per 1000 found in the standard group.

There was no significant difference within the study
group in mortality by sex: the relagve risk of death
(female/male) was 1-20 in the EZ-HT group (p =0497},
i-14 in the SW-HT group (p=0636), 0-64 in the sandard
group (p =0-195), and 1'16 among the non-parncipants
(p =0-640). Baseline dara, gowng back to 1963, in the same
population showed no difference in mortality by sex beyond
the neonatal period.

The effect of various correlates of mortality was
investgated in linear logisGc regressions, which allowed a
berter fit of the mormality pattern with swong seasonal
variaton and changes with age. Periods of exposure [0
morality were divided into 4-month periods corresponding
to the three seasons of the yea: July to October (rainy),
November to February (dry, cool), and March to June(dry,

TASLE IV—RESULTS OF MULTIVARIATE LOGIT ANALYSIS OF
DEATH RATES

Covanats [ Esumate (SE) tlest | p {two-taded)

Model 1° ail combined
Vacane: EZ-HT | 2 3419 oo0192*

16600 00932t

0-9382 (0-2293)
0:3994 (0-2376)
Madel 2. by vaccine

Age (EZ-HT) - Q-0071 {0-0135) | —0-5237] 0-5974 (NS}
Age (SW-HT) ~0-038 (0-0168) | —23120] 0-0214°
Age {standard) 110405 (0 190 | = 2-£307| 0-03387

Siandard = relecence.
"nec005. 1p<010
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hot). Separate models were tested for each vacane group.
Results of the effects of the vacaass {relacve risks) remained
stablte with control for all other vanables that were available:
age, seX, age af Vacanauon, seasomn, season of vaccination,
measles andbody dtre at 3 months, and seroconversion
cenween 5 and 10 months of age. Odds rauos associated with
fugh-drre  vaccines remained stable in the vanous
multivariate analyses. [n the final model, the cdds ranos
were 1-71 (p =0-019) for EZ-HT and 149 (p=0-093) for
SW-HT (table 1v). The coefficenc of the rainy season was
always high and sigmficant and was greatwer in the wo
HT -vaccinated groups than in the standard group. Sex,nae
of anabodies at 5 monchs, and seroconversion berween Sand
10 months of age were not significant variables in any group.

The same multvariate analyses by vaccine group showed
that the coefficient of age in the EZ-HT group was ciose 10
zero: this finding shows that mortality remained consistendy
high in the second and third year after the EZ-HT vaccine,
whereas in other groups deach ratcs declined substangoally
with age as would be expected (fig 3). The lack of decline n
mortality rates wath age of children is a cause for concerm.

The finding of excess mortatity in the vacanated groups
was possible for two reasons: the incidence of measles was
low during the study period (69 cases among the smdy
children), otherwise there rrught have been measles deaths
between 5 and 10 months io the standard group {who
received the placebo at 3 months); and the measles
case-famlity rate was also lowas 2 cesult of intensive medical
care provided during the project. The only child who died
from measles was away from the study area and was a
non-parucipant in the study.

Only verbal autopsies were available to evaluate causes of
death. Few children died in hospital- Most of the deaths
were apparendy from commoag diseases of childhood (table
v). In the EZ-HT vaccine group 9 deaths were acmibuted to
washiorkor and 5 to viral diseases other than measics. 5 of 6
dysentery deaths and 8 of 10 deaths due to acute respiratory
infections were in the SW-HT group. The only acaidental

TABLE v—DIiSTRIBUTION OF DEATHS BY REPORTED CAUSE

Thal parucipants
Non-
Probabile cause £2-HT | SW-HT ] Standard | parucipans

Diasrtheea, dysentery 24 2 i7 2
walana 8 ] 7 H
Malnuangon 10 4 5 L)
Acute respuImry 0 3 +) 2
Measles 0 Q 1] 1
Other infecnous diseases b1 I § 3
Acadent ] 0 0 1
{Unknown 3 2 2 2
Tocal 30 2 32 6
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death and the only death armibured o measles were among
the non-partcipants. The frequency of other diseases and
unknown causes of death was similar in the four groups.

Discussion

The demographic surveidlance system developed in
Niakhar is an unusually retiabie system of daa collection
that is unique in tropical Africa. Weekly visits w0 households
ensure accuracy of dates of births and deaths, and yearly
updaung of materruty histories and full-scale census taking
by roll call from computer prntouts guarantees the
complete recording of vital events.

Differenices in mortality among the groups were tested by
eight sansacal procedures (life-table, death rate, probability
of death, age-standardised death rates, linear logistic
regression, propordonal hazards, log-rank tests, and
sunuladons). They showed a consistent leve! of significance
of mortality differences from the standard vaccine group
(p=0-007 to0 0-024 for the EZ-HT group and 0 =0-041 to
0-102 for the SW-HT group).

The consistency of the data, both in the groups vaccinaced
with high-ntre vaceines and in the groups not given the
high-utre vaccines, was soiking. The probabiity of
concuwrrent occurrence of at least 50 deaths in the EZ-HT
group and at least 42 deaths in the SW-HT group was very
low {p <0-0001}.

Since the goal of the sdy was t© compare two
strategies—vaccinanon at 5 months with high-titre vaccines
versus vaccinanon ac 10 months with a standard vaccine—
survival after 10 months was also investgated. The wo
groups receiving the high-are vacdnes ac 5 months had a
sumlar excess mortalicy becween 10 and 41 months over that
n the standard vaccine group. Relatve risks of deaths were
2:50(95% CI 1'52—4-13; p=0-0004) in the EZ-HT group
and 1-73 (1-00-2:98; p = 0°36) in the SW-HT group.

The fact that cluldren who migrated out of the study area
were removed (censored) at the ime of their move did noc
affect the results. An attempr to find those who died after
outmnigraton showed that their inclusion would not have
affected the results. There were 11 deaths—3 in the EZ-HT
group, 1 in the standard group, and 7 in the non-parucipant
group, which included most of the sumigrants. The
difference between the EZ-HT and the standard group
would have been even larger (20 deaths) if deaths among
muigrants had been included.

Later cohorts also were vaccinated with the EZ-HT
vaccine at 5 months: those bom between June, 1988, and
January, 1989, were randomised and those bom berween
March, 1989, and May, 1990, were not randomised. It is too
carly to judge the morrality of those cohorts, but morratity in
the EZ-HT group, although lower than in previous cohart,
has nor declined with age.

The prevalence of HIV infection was low in the study
area: only 2 of 401 project children sampled at age 3 months
had HIV antibodies, and neither died. A seroprevalence of
0-5% was found among pregnant mathers of the study area.
Thus, HIV infections could nochave had a role in this study,

Since the high-tiore vaccines produced by rwo different
companies had simular effects, it is unlikely that the excess
morwality was duc to 2 production defeet such as
contamination. Furthermore, both vaccines had high
immunogenicity, high efficiency, and only mild side-effecrs.

Itis bevond the scope of this paper to document bwlogicai
plausibilicy. However, previous studies suggest  thac
interaction of live measles vaccines wth child immunicy i1s
possible. Short-termn effects of live virus vaccines on child

unmunicy have been observed. ™ [na study in the Niakhar
area, a low response to yellow fever vaccination was found
when it was given in associadon with the EZ-HT vaccine
{personal communicadon, Dr J-P. Gonzalés). The wild
measles virus has severe adverse short-term effects on
immunicy and nutritional status of children, in pardcular on
nitrogen metabolism?™ and vitamin A** In addition, the wild
measles virus can have long-term effects, such as subacute
sclerosing panencephalins.®

There was no reason © suspect excess mortality after
measles vaccines in the study area: earlier findings there and
1n a nearby area® showed that survival was betrer armnong
children vaccinated with a standard measles vaccine, even
when it was given before 6 months of age. This finding
suggests that the high atre may be the main cause of the
effect.

Excess mortality became significant for the first time in
the spring of 1990, several months after the last child
completed the vaccinadion series. This effect is partly due to
the sample size, because the number of deaths was too smail
before that time for a stgruficant relaave nsk o show, and
pardy because most excess deaths were concentrated in the
high mortalicy age group, which lies from 18 to 41 months 11
this populagon.

A quick cost-benefir analysis suggests that the strategy of
using high-nwe vacewes eariv in life is not worth while:
between 48 (SW-HT) and 735 deaths (EZ-HT) per 1000
children reaching age 5 months seerned to be associated wAith
the use of high-ttre vaccines. This number exceeds by far
the reducnen in morulity expected from the early
vaccinauon, estimated to be 4 per 1000 children reaching age
5 months (inadence of 42/1000 between 5 and 10 months
multiplied by case-faality rate of 10%).

If these findings are confirrned in other serangs, other
strategies o reduce moruality from early measles should be
developed. The low titre AIK -C vaccine seemed to produce
a good imrmunogenitc response at 6 monhs among Togolese
children ¥ In Niakhar, the standard measies vacanes were
safe, even when given at 46 months, and may well prevent
deaths from measles. Since most cormplicanions of measles
ocewr during the second and third weeks after onset, carly
oeamment is possible. A systernatic  treamment of
complicagons in the Niakhar study reduced che case-fatalicy
rate among children below 3 years of age by 78%.

This srudy was supparted by tie Task Foree for Child Survival, Atlanea,
USA (contrace 001-AR). We thank the Senegaiese heatth authondes wha
supparred the project, pardcuiarty Dr Colonel Sy and Dr Fodé Diouf; and
Prof L. Chen, Prof N, Serimshaw, Prof D. Bll, Prof R. Cash, Proi A. Dyek,
Prof A. Lucas, Prof 5. H. Presion, De L. Kalish, Dr R Snow, Dr M. Rech,
Dr M. Lafon, De D. Ewbank, Dr B, Larouze, Dr M. Adams, Dr K. Farley,
Dr M. Wilson, Dr P. Claquin, and D¢ C. Murphy for comments on the
paper.
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Intestinal permeability, mucosal injury, and growth
fajtering in Gambian infants

P.G.Lunn C. A NORTHROP-CLEWES

There is controversy over whether children in
developing countries can catch up on therr growth
rates after bouts of diamhoea. A factor influencing
catch-up growth is the extent and duration of
mucosal injury. To explore the relation between
intestinal disease and growth performance, a non-
invasive test of intestinal  integrity,  the
lactulose:mannitol permeability test, was done
regularly on children aged 2-15 months, whose
growth was monitored over a mean of 7-5 months.
The study revealed persistent abnormalities in the
small bowel mucosa of 2-15 month old Gambian
infants and a3 negatve correlation between these
abnormalities and growth. Up 10 43% of observed
grawth faltering can be explained on the basis of
these long-tem intestinal fesions.

Lancat 1991; 338: 907-10.

Imtroduction

Whether diarrhoeal disease is responsible for the
progressive deterioranion of nucrinional status so regularly
observed in infancs n developing counties remans 3
srongly debated issue.'” Thar episodes of diarrthoea cause
snort-cern faltering tn both height and weight development
is accepted. What1s dispurted is whether children are able to
catch up with their expected growth trajectory after such
episodes.

R. M. DOWNES

Ltis impormant o the argument that diarthoea be regarded
as a symptorm, no¢ a disease. Just as the pathophysiology of
diarrhoea varies with precipitaing agents, so will the impact
of the illness on weight and height growth and the extent of
mucosal injury. Episodes associated with a systemic
inflarnmatory reacton can be expected to resull in severe
growth faltering dunng the acute phase of the iliness, but in
the absence of intesunal injury, catch-up growth could be
rapid. In conoast, if the diarthoea is accompanied by
damage o the mucosa of the small intesune then full
catch-up growth cannot be expected unal such injury has
been repaired.

Licele is known about the ame taken for restoradon of
norma! mucosal STUCTUre and funcdon following injury
mainly because of di culties in measuring intestnal swatus.
Unol recently mucosal damage could be assessed only by
endoscopy andfor biopsy of the small intesdne, but the
inoducdon of non-invasive techniques for esOrmanng
specific aspects of mucosal functon and integrity has
enabled repeated measurements (© be made even under field
condidons.>” Here we describe the use of one such methed,
the dual-sugar incesanal permeability tes(,® to assess small
intestinal mucosal status of rural Gambian infants aged 2-13
months at risk of malnudidon. In this test, a low
lactulosemannitol  ago  SUBBESIS mucosal normality

ADDRESS. Madicai Rasearch Councit Dunn Nutrition Cantre,
Cambridge. UK. and Kenaba, The Gambia (P G. Lunn. PhO. C. A
Naorthrop-Clewes, 85S¢, R. M Downes, MACP) Canrespondence (© Or
P_G. Lunn. Dunn Nuthtian Cantre, Cambondge C84 1xJ, UK,




treamment programme should be reviewed by an
independent ethical committee, which could examine
and agree the need for such treament in individual
cases. This approach would go along way to meeting
the objections of those who are fearful of misuse of the
techniques and yet ensure that treatment can be made
available to the very few people with highly distressing
and damaging behaviour.
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Safety of high-titre meas|es vaccine

Measles vaccine has been in use in most developed
countries for more than 20 years; its safety record is
good and its protecuve efficacy is very satisfactory.
Where high vaccing uptake rates are achieved the
disease is generally well controlled, although sporadic
cases, mainly from importations, and occasional
outbreaks in poorly protected population groups, are
stll encountered. The usual recommendation is that
the vacane should be given at 12-18 months when
maternally acquired andbodies have waned and
maximum  andbody responses can be assured.
However, in many developing countries, where
infants tend to lose maternal antibody earlier, where
general resistance (o infection is often poor, and where
crowded living conditions lezd to early exposure,
measles commonly occurs in the second 6 months of
lfe and is an important cause of death.12
Consequently, since 1976 the World Health
Organisaton (WHO) has recommended that the
vaccine should be given at 9 months—a Compromise
between the need to provide early protecnon and the
inferior anubody response achieved by vaccination at
an early age.* A high-titre vacdne {defined as more
than 5-0 log,, infectious units) first produced in the
Institute of Immunology, Zagreb, Yugosiavia, by
further aaenuadon of the Edmonston strain (EZ
vaccine) was found to induce a good anubody
response when given as early as 4 months of age.*
Since 1989, therefore, WHO has recommended the
phased introduction of high-titre measles vaccine to
be given at 6 months of age in counuries with a high
measles mortality under the age of 9 months. $ ,

Evidence from several trials and from limired
surveillance of the use of high-titre vaccines indicates
that they are both safe and effective 12 However, in
this issue (p 903) investigators in Senegal report an
excess mortalicy in infants who were followed for
24-39 months after being given one of two high-titre

e

C e L L2 YY)

vaccines (EZ or Schwarz) at 5 months of age, by
comparison with children given a placebo at 5 months
followed by standard low-titre.Schwarz vaccine ar 10
months and with non-participants. This finding
emerged from a study that was designed as a
randomised controlled trial of two high-titre vaccines
in a community with an established routine mortaliry
surveillance system based on weekly household visits.

If the observed relation was causal, it wil! have
profound implications for the continued use of
high-titre measles, but there are good reasans for
exercising caution before reachung such a conclusion:
{a) the srudy was not designed to rest 2 hypothes:s
about late morality in reciptenits of the different
vaccines, so methodological  difficulties were
encountered; (b) there was no significant difference in
mortality during the first 6 months of follow-up; and
{¢), most important, there were various causes of death
with no suggestion of a common pathogenesis,

Areviewof the Senegal evidence by an independent
expert panel convened by WHO concluded thar the
results could not be used for decision-making and
advised no change in the exisung policy on use of
high-titre vaccines.* Nevertheless, further carefu
monitoring of use of the vaccine and possible
associated adverse events, including morbidicy as weil
as moruality, is essental to confirm or refute the
Senegal findings. WHO have asked all invesdgators
conducting trials of high-titre vaccines 1o include
evaluadon of late events in thetr protocols. Further
studies should include other high-titre vaccines, in
particular the AIK-C strain,
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LETTERS to the EDITOR

Child mortality after high-titre measies
vaccines in Senegal: the complete data set

S, —The Scienuiic Working Group concerned with the thal of
tugh-utre measles vacanes (Ot 12, p 903) decided it February,
1991, that long-term morality would best be analysed and reported
after all 24 monthly ¢ohorts of children had reached 36 montns of
age i1 February, 1992, Therefore, we were disturoed wnen thus
report was published, for it:s biased o the fugh martabey found 0
<he first 16 conorts, whereas the fater recruits, who t© date have 2
lower mortalicy when vacanated with a nigh-uge vacang, nave
been excluded. We do not tunk that the study design leqiruses e
exctusion of the last 8 cohorts. The changs to only one fugh-oos
vacane jor the last 9 cohorts was oased xciusiveiy on e
unsansfactory anobody response 10 ¥accinaoon with mgh-aure
Schwarz vaccine.

The study in Niakhar, Senegal, included chuldren born dunng
the 24 months February, 1987, o January, 1989, who artended a
vacanaton session at 3 months of age. The first 16 monthly conorts
were randomused o high-utre Edmonston-Zagreb EZ), lugh-uas
Schwarz {SW-HT), or piaceto at 5 months and Scnwarz standard
*SW.std) at 10 months {conoois). Recause of an unsacsfactory
serotogical response after SW-HT, the study design was changed to
EZ or placebo;SW-std for the last 3 monthly conons. Betwesn
Septernber and November, 1990, all chuldren were wisited at home
/B. §., P. AJ; suraval informagon was also aolaned on children
who had moved out of the study area. This mud-rerm assessment
was undertaken because prelinunary results from Gunea-Bissau
had suggested higner mortalicy for EZ vacaness, especally grls,
compared with controls.' The number of children included in the
driferent groups n the Senegal stuay, person-vears-at-nisk (PYR)
and the number of deaths observed beoween the first vaccinaoan at 5
months and the evaluagon 1 the autumn of 1990 are ndicated In
the wable.

PERSON-YEARS-AT-RISK [PYR} AND DEATHS ACCORDING TO
TYPE OF MEASLES VACCINATION ANO COHORT FOLLOW-UP
SEPTEMBER TO NOVEMBER. 1930 (NIAKHAR. SEN EGAL1987-90)

T [ Deatns/chiidren at risk (%) (PYR}

yoe of |

vaccine | Cobort1-16t | Cohort17-243 | Total

EZ | 511335 (15-2%]) 150293 (5'1%) | 66628(10-5%)
1§24-5) 1458-6) : 112831}

SW.HT 41322 (127%) o, 5

| 790-1)

Conrrols®* 32/358 (8-9%) 241280 (8:6%) 561638 (8:8%)

1906-2) 430-91 43371

*Placenbo at S months of age and Sch | 3110 monchs ol
aga. FChildren porn February. 1987 1o May, 1988. 3Children barn June, 1988, to
January, 1989,

Compared with congols, EZ children had 2 reladve nsk (RR) of
dying of 1-23 (95% confidence interval (CI)0-86-1:75) (p = 0-257).
The RR was the same if both high-aore vacanes were considered
together. None of the children in the study died from mezsles. As in
the Bissau study* the excess mortality occurred among femnales;
femate recipients of high-owe vacanes had a RR of 151 (CI
0-93-245) compared with femaie controls whereas there was no
differenice for the males (RR=0-99). The surnval results were
unchanged when a Cox regression model was used to adjust for age,

season, and length of follow-up, the moralty raoo { MR being 1-24
‘0861771 (p =0 243) for EZ vacanees compared with controls.
The tzndency towards higher mormabty for the seciprents of
nigh-noe vaccnes was marked for the first 16 monthly conorts
‘MR =175 {112-2-73] for EZ {p=0014} and MR =146 [092-
2.33) for SW-HT {p = 0-111]} but went1n the opposite direcuon for
<he lzst 8 cohorts (MR =059 (031-1-12], p=0-105 .

Interpretanon of dat from the firse 16 conorts is also complicated
5y divergent mortalicy 1 the conwol goup who raceived standard
—easies vaccne;, concol girls had low mortaliry ‘aoout T%!)
compared with control bovs fabout 12951 at #) months of age
.o =013} Only longer foifow-up 1 Niakhar 3rd oter areas Cn
Zlanfy the sex-specafic mpact O Measies [MUnLnsacon on
morzancy

Rounne usc of high-utrs vaccines 2as oeen suspended in the
study ares, and study chuldren are bemng investgRted for possible
-mmunologic problems.

Thers 15 reason for concem abous the long-termn safety of
ugh-noe measles vacane, based on studies {rom Gunea-Bissau
znd Senegal.! However, these concems <o not jusaly ihe premacure
and seiscove publicauon of data en tus important macs:.

The study was orgamsed by UR Populaoon et Sante, ORSTOM, Daxar,
1nd Munisuy of Public Heaith, Senegal, and has been supported financally
wv the Task Force for Chuld Survval, Atlna, USA, ind the WHO
Zxpanded Prograrmeme on lmmurcusauon.

PETER AASY
BaDarA SAMB
FRANCOIS SIMONDON

DRSTOM.
3P 1386,
Dakas. Senegal

MRC Laooratones,

The Gambia HiLToNn WHITTLE

latect:ous Diseases Service,

Cheikh Anta Diop Liswversity. Senegal Awa Marie CoLL SECK

Staustical Ressarcn Unil.

Copanhagen. Denmars, Kiv FoNuDseN

Task Forcw for Child Sunaval

Atlanta. Georgrs. USA JoHN BEMNETT

LAURI MARKOWTTZ
PHILLIP RHODES

Centers tor Disease Cantiol,
Attania, Geoigea

1. Expanded Prog on | Safety and efficacy of hugh ooe measles
\acane 1t & months of sge. Whly Exdemeal Rec 1991, 66: 24951,

=+ This lerter has been shown 10 Dr Garenne and his colleagues,
whose reply follows.—Fo. L.

SIR,—Mr Aaby and his colleagues argue that, in the companson
berween uweatment and conmol groups 1 the Senegal study,
dsfferences in mortakicy after high-ooe measles vacanes are not
signuficant when crude death rates for all 24 cohorts are combined
and that the differences were inconsistent by sex. They conclude
that the publicanon of the results was prernanure.

We found an excess morality after vaceination with high-owe
measles vacanes over a 3-year follow-up, There was signuficandy
higher probability of dezth within 3 years of vacanagon. The only
proper way 1o estmate this probabilicy 13 the life-table method, and
failure 10 use this procedure may lead to false interpretauons andcan
even reverss the risk rato. An example is a companson of mortalicy
of two councries with diffcrent age structures: i 1963, Sa0 Tome
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and Prindpe had the same crude death rate s Norway (10-2 per
1000} aven though life expectncy there was 29-5 years less (S0-0 vs
79-5). In the high e measles vacanss study, mortalicy was falling
rapidly with age and the cohorts wese not exposed to the same
duradon, so the use of cqude rates is incocrect and nusteading. The
sagsucal evidence was clear with tife-cable es@mates, Suc
inconclusive with crude rates:

AR fand 35% CI)
Comparisan® Crude Lifa table

5mo, cohorts {-i8

EZ-HTIS 170 (1 12-2.58)  1-80(1-[8-2 74)

SW-HTIS 1420 92-2-21)  1-53(0-99-23%)
5 mao. cohans 1-24

EZ-HTIS 1-23(086-1-75} 141 {0-5T=2 05}
10 mo. cahorts 1-16

EZ-HTIS 23201 42-381)  1S50(152=13)

SW-HTIS 164 {0-96-2-80) 1-73(1 00-298)
10 mo, 2onorts 1-24

EZ-HTIS 1-34 (1 05-2-26) 154 (1252 99)

2R = retatve nsk of deatn: Cl = 2anridence intenal.

EX.HT=nign utre Edmanston-Lagrea vaccing, given at 5 manths;
SWLHT = mgn Gitre Schewar? viCCne. goven al 5 manths: 5 =sancard.
‘Qwe-1eire SCrwarT vaccing. Given au 1l moaths.

Furthermore, he moese appropnace approach @ study e
‘oag-tenm safery of tiese vacanss may te to compare mortality after
10 not 5 mondhs, e genod Junng wiich both ireagnents and
controls were at equal nsk iboth wers vacmnared aganst measles).
For mortality rescced 10 Uus pened AsK 13008 ‘RR) are zven
tugner (see abovel Sor the S5t 19 conors RR =230 95
Cl=1352-413) for E2-HT and 173 {1-00-2 28) foe SW-HT, for
the 24 conons, RR = 194 [1-35-2 99} for £Z-HT.! Inciuding the
'as¢ 8 conorts, and combining the owo HT vacanes did not change
the results, mainiy because tie iast 3 conorts were expossd oniy foc 3
short period to e risk of deadd and hecause most of the owsss
morualicy was u the second and taird year of life. In our paper we
were conservagve m presencng the daa after 5 monus, showng
the oalance of risks and benedts of vaccoatng at 5 months with HT
vacanes, and we snowed that the risks exceedad by far the expected
wemefits. The absolute differences in mortality after 10 months are
so large (8-9% for EZ-HT and +6% for SW-HT) that there was
tice doubt that the use of HT vaccnes hud to be stopped.

Martality aster HT vacdnes was monitored every week for the ¢
years of thegaland an independent check was made annuaily a¢ the
drme of the census. Morality da were peesented © the Minusery of
Public Health of Senegal about twice 2 year at meeungs of the Data
Monitoring and Safery Comrunes undal the end of the study. The
excess mortalicy did not exastin the first year of follow-up; it became
significant ondy during the thurd year, and that s when the health
authoades of Senegal decided to stop using the vacane.

Mortalicy in the conerols and in the AOn-parocipant group was
described in dewl in the paper. [t is not usual to have 2 precse
esumate of 2 long-term @end in age-speafic mortality avalable.
This was possibie only because of the cononuous demographic
surverllance system in the sudy area. The level of mortality in the
groups that did not recewve the HT vacane was clearly consistent
wath the wends previously noted.

The issue of sex differences is more complex. Since 1963 there
was no evidence of sex differences in mormlity from 3 o 41 moanths
in this populagon. [T1s stagstely comreet 1 say that the differences
between reaanents and conols were significane for grls and not
far boys. However, the difference was in the samne direction and it
was highly sigruficans for both sexes combiried. I stagsacal terms,
this is best explained by considenng the sex allocagon of deaths asa
random process in each group, as is done rouunely for the scudy of
sex ratios in the birth process. When this approach 1s adopeed none
of the differenices by sex was sigruficant in any of the vacanated or
unvacanated groups, as expected,

Measles 5 one of the rare diseases for which there is 2 consistent
excess in famaie moralicy (about 20%).° The fact thae, in boch
groups receiving the HT vacanes, Temales had a2 14-20% hugher
morwlicy (non-significng than males could be aken 33 an
indicauon (at the measies wirus was operaang here. To use the
acgument that tne difference 1s only sigruficant foe fermales to iusafy
conunuwng use of the vacane 3 unaccepable.

We hope to learn more about the excess mortality after HT
measles vaccnes in the near furure. We may lam more when all
cohore vacanated with HT veemaes 1 Seegal, the 24 cohorts
Aandomised and the 15 not candomised, reach 41 moaths. After
extensive discussion and after shanng our dar with many of our
peers, we deaned it imporant @ publish the resuits as they wez
and to alest the scientific commurury of our fndings. Unfortunarely
four of the investigators in the Senegal study, who spent four years
of their life on the project (two full-ome, wo part-ome) were
excluded from the Data Monitonng 2nd Safery Conunitiee as soon
1s the excess morulity became sigrificane swaszally, n Apal, 1990

MIGEL GARENNE
QoiLe LeROY
jzan PizRRs BEAU
[agaHIMA SENE

Harvard School of Public Heaith.
Camer tar Populatian

and Develooment Studied,
Camondge, Massachusens 02133, USA

|. Garone M. Lzroy O, 8oy [P, Sere [, Fhuete H, Sow AR tfiacy, suery and
UTAOEEUGTY Of IO AIEh i MAla Yacaca. 1 srudy wn Miakhae, Seneg
final cepor, Dakar ORSTOM, (991,

1. Careine S Viranons i e 35t panam al wiaae and Suld marality wah specal
mieence (0 3 Qe wwdy 1 Ngayeeaane (nwnd Senogl), PRD cisaraoon,
Urruversiey of Pennsyivanu, 1582,

Unusual presentation of Mycoplasma
prneurnoniae infecuon

Siq,—lycoplasma srromemee s 3 wel-inown Quse af
ZOMUTUCY-aCquured PACTONE, e numeer of 3548 NOW Dewdg
se=nt 1 the UK is mgher tan usili due o e four-year epidemuc
cvcie. Occasionally, xiecnon grsens i 20N-£ESOUALOCY JOITTS.
\We £2DOIT WO SUCh CISES.

An 11-vear-old girt was admuced on July 29, 1991, wach a 7-day
history of fever and pain it the ngntear. Shedid nothave a cougn or
;espiratory SYmotoms. A younge araer bad had 3 cyugh whick
2d cleared 7 days defore the onset of the pacenl’s symptoms, and
ez facher had bad a dry cough 2 cays oefore dev admussion, On
climeal examinagon bilateral cemvical lympaadenopacny and 1n
acutaly initamed and bulgng ©zat fmpanc membrane wers
~otced. There was ao neck sufness, Chest X-ray was nonnal.
Alood and unne cuitures were scgauve. The pagent was treated
with co-oimoxazole but she cecame mote drowsy and began
vomuang, Lumbar puncture neided clear CSF wach 200 WBCul
and 40 RBC/u; proten 0:92 gil; glucose 2-3 mmolfl. A “Wellengen'
tes¢ for haamophilus type =, memungoceccal, and group B
sreptococcal anagens was negaave. Gram stain and culture of the
CSF were negagve. A brain san was negdave. Traacnear was
changed to inravenous cafuroxame and acyclovir.

A serum aken on adrrussion nad a uare of 160 for M prnoromas
anabady (gel parade aggluanacon); 3 days later the aore was 640,
Intravenous erythromyan was theefore added but an pmumediate
generalised rash developed after the first dose. Her wreaament was
then changed fo chloramphemicol, perucllin, and acyclovie. M
pnaumamae infecuon was coniirmed by the detecuoa of speafic
IgM 2t a dere of 16 (Norwach Public Health Lagoratory). CSF and
throat swab culoure for M pnacnomae was negaave. The pauent
responded to chloramphenical and was discnarged after 10 days.
The father's M pnasnomae aae rase irom 160 on Aug 2 w0 640 0a
Sept T; IgM weakly posigve (ae).

A 10-year-old boy was admured on July 23 with thormess of
breath, dry cough, and fever of 5 days duragon, He had also
complained of a sore mouth for 2 days. He had conjuncuwias,
swollen lips, infected gums, and small vesicles on both cheeks. An
X-ray showed bilateral bronchial thickemung coasistent with
infecoon. Bleod and wrine cultures were negagve. [ngavenous
amoxyallin was gven but his r=spuadon and the conjuncawids,
stomatits, and cash worsened, There was pan o0 mictunaoen, wath
builae and ulcers at the urethral meacus. Urinary cetenton
necessicated cachetensagon.

An adrussion serum sample was posiave for M prunomomas
anabody at 3 ume of 160; T days lacer the 0oe was 1230. His [gM
anubody dae was 16. Amoxycilin was repiaced by srvinromyca
plus sterowds and beumethasone cye-drops. e was discharged
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Expanded Programme an immunization (EP!)
Safaty of high trre megsies vaccines

 iatreduction

Atanta, Georgra, United States
of Amenca on 16-17 June 1992 to review the accumulaced
safety data from studies involving the admuusoraaon of high
nue measles vaccines. The repott of this consultauon was
presented to che WHO/EPI Research and Development
(R&D) Group and the WHO/EPI Giogal Adwisory Group,
which both met in Jakarta, Indonesia in October 1992. The
two groups endorsed the consultanon's regort and recom-
mendations,

In view of the concerns about the safery of high awre
measles vaccines, the R&D Group noted that all standard
dere measles vaccines routinely supplied to countries
through UNICEF tested 10 date have not exceeded 2
potency of 4.7 log infectious units per dose.

A consuitation was heid in

Reaching and sustaining high and dmely coverage
[>90%) with 1 dose of standard boe measles vaccine in all
disoricts remains the Arst prioriry for all immunizacon pro-
grammes. The safety and efficacy of scandard utre measles
vaccines is emphasized.

The effect of the above endorsements is to rescind the
recommendadion of the Global Advisory Group meeung n
Tokyo which Brst advised selective use of high ume measles
vaccine, in ¢ertain circumstances, in October 1989.

Summary

Unexpected results suggesung decreased survival when
compared with standard ue vacane administered  ac
9 moaths of age have been found in some licid scudies
evaluang the performance of hign twe measles vacaine,
Analyucai difficulues have ansen because the studies ware

Programme élargi de voccination (PEV)
AnaCuité des v0ccns CARFougegieyx Ce Ae cieve

Intreduction

Une consultauon, tenue les 16 et 17 juin 1992 a Adanca, Géorge,
Erats-Unis d'Amenque, 1 ete chargee d'examiner les données accu-
muléss a parar des erudes sur [innocuite des vacans anurougeoieux
de nwre cleve. Le rapport de cette consuttanon a are presente au
Geoupe recherche et développement (R&D]) et au Groupe consul-
cacif mondial du PEVIOMS qui se sont reunis a Djakarea, Indonésie,
en octobre 1992, L2s deux groupes ont approuve le rapport crabli
ot les recommandations fornulées a I'issue de la consultagon.

Constdérant les inquiérudes sxpnmess au sujet de linnocuite
des vaccins androugeoleux de aue éleve, le Groupe R&D a fair
observer que tous les vaccns antrougeoleux de due standard
fournus normalement aux pays par l'intermédiaire de 'UNICEF et
restés 4 ce jour avaient au maxamum une acavité de 4,7 log , unités
infecticuscs par dose.

Pour tous les programmes de vaccnaoon, la prequére des prio-
frés consiste i assurer et Maincenir une couverture élevee (>90%)
et en temps voulu avec une dose wuque de vacan anuarougeoleux
de titre standard adminustrée dans tous les districts. I est bien
spécifié que les vaccins androugeoleux dz nme siandard sont sans
danger et cfficaces.

Ceci a pour effec d'annuler la recommandaoon formulée par le
Groupe consultadf mondial a sa reunion de Tokye, qui, en octobre
1989, avait d'abord conseilté d'ualiser selecuvement le vaccin and-
rougeoleux de tiurs éleve, dans certaines crconstances.’

Resumé

Un certan nombre d'érudes réalises sur le terrain 2ux Angs d'évaluer
le vaccin anurougeoleux de uwe cleve ont aboud 3 des résuftats
\nactendus, donaant 3 penser que |3 surne st plus faple avec c<
vaccin qu'avec le vaccin de ume habicuel admumisare a 9 maois. Des
difficultes d’analyse sonc apparues du i que les ecudes n'écaent

© Wear NC 20000, pp. 42
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not speaficaily designed to measure survival. Nonetheless,
careful analysis of the results from all of the high dtre vac-
cine mials showed decreased survival of high doe vaccine
recipients, in areas with high background morality rates,
compared with recipients of standard measles vaccines at
9 months. No systemadc biases could be found in the studies
to explain these differences. Stadsdcal analysis of these data
suggested that the findings were unlikely to be areributable
to chance alone.

The panel recommended that high ttre measles vaccine
derived from the onginal Edmonston measles vaccine
1solace should no longer be recommended for use in immu-
nization programmes, Further post-licensure field studies
of new measles vaceunes should take into account the tesults
of these scudies. Additvonal detaled epidemiological studies
in populauons that have recewved high atre vaccines and
ther contrals were encouraged.

Background

In October 1989, the WHO/EPL R&D Group recom-
mended the use of tugn utre Edmonston-Zagreo (EZ)

. measles vaccine for infants 2t 6 months of age, or as soon

' 22 February 1991. After

in countnes wnere measies was 2
Yefore the age of § months. Trus
recommendaton was endorsed by the EPI Giubai Adwsory
Group, and was pased Lpan considacabiz daca snowing hat
ingh ture EZ vaccine Was safe and edective 1n g-mondi-oid
infants and that vacaing ¢osi was notan obstacie 0 umple-
mentauon.

During 1990 therz were repons rom Senegai and
Guinea Bissau of decreased suraval {death occumng from
a vanety of causes) in wnfants who nad received nagn ire
measles vaccine before 9 months of age 3as compared
with survival of infants receving standard stre vaccine af
9 months of age. As a resuic of these reports, WHO/EPL
organzed 2 consullative meeling N Geneva on Zi-
seviewing and discussing the dara,
it was conciuded that the informanon was not sudictendy
persuasive (o cecommend a change in EPI policy. The
consultauon recommended o WHO/EP! that their policy
to encourage use of lugh awe EZ vaccine should be con-
tinued according to guidelines that were developed at
the 1989 Tokyo EP! Global Adwisory Group meeung.
WHO/EP] was also encouraged 0 conunue (© monior
survival among recipients of high uue measies vaceung.

as possible thereafter,
significant cause of deatn

Imigally, because of problems of supply, it was not
possible to wnplement the recornmendauon [or vaccine use
at 6 months of age. Subsequendy other 1ssues arose, ul-
cluding: the finding that high dtre vaccine was more costy
than expected; inconsisteaacs il the definitions of the ume
of the vaccine; resules from studies which did not confirm
the high immunogenicity seen in earlier trials; and concerns
about rare adverse events.

The October 1991 EPI R&D Group cecommended
reconvening the ad hoc panel ta re-examine all the evidence
relanng to safety, immunogerucity and efficacy of tugh
e measles vacanes in wnfants less than 9 months of age.
The secretariat was encouraged to expand the panel with
additional immunologists, vuologss, stansuctans and a
representatve of the WHO Programme for Vacane
Development measles task force. The meeung was con-
vened 1n Atanta on 16-17 June 1592.

Summary of findings

The pancipal investgators from all of the hign ntre vacaine

scudies presented theie results, including addicional daca not
'l previously available in February or Octooer 1991. [n addi-
non, data from all ot the studies were independently ana-

i ' High uuwe EZ vaccine wis delined n 1989 15 3.0 log.. or higher, but
changed n 1990 to 4 7 log . 3¢ Migner per human Jase,

pas eXpressément Congues pour mesurer la survie. Néanmoins, une
analyse atentve des résultats obtenus avec tous les essais de v;ccir
de titre élevé a fair apparaitre que la survie est plus faible chez ccu.;
qui ont reu un vaccin de twe élevé, dans des zones ol les taw
de mortalité générale sont importants, plutdt qu'un vacan and
rougeoleux standard, a l'dge de 9 mois. On n'a Touveé dans les étude
aucun bidis systématique capable d'expliquer ces différences
L'analyse stadsaque de ces données a donné a penser que les consta
radons ne pouvaient probablement pas e imputables au seu
hasard.

I._,e groupe dlexperts a recommande que les programmes d
vaccinaton n'udlisent plus le vacein antdrougeoleux de dure éleve
fabriqué 4 paror de la souche vaccinale oniginale Edmonston. Tout
nouvelle érude de pharmacovigiance effectuee sur le terrain pou
de nouveaux vaccins anurougeoleux devra tenir compre des résuicat
de ces études. [i a éte vivernent recommande de proceder a d'autre
¢tudes épidémiciogiques détaiilées parmi les populaucns ayar
recu des vaceins de uwre eleve, ainsi que chez leurs témoins. '

Historique

En octobre 1989, ie Groupe R&D du PEV/OMS a recommand
I'uulisation du vaccin anurougeoicux Edmonston-Zagreb (EZ) d
qtre oleve chez les nournssons de 6 mois, ou dés que possible aore
cee dge, dans .25 pavs ou ia rougeole 25T une moorante cause &
décas avant l'ige de @ mois. Came recommandancn, ipprouves ©i
12 Groupe ¢onsuiiauf monciai du PEV. 2t fondée sur un tres g::in
~ombre de donrzss actestant aue e vaccin £Z ¢ nure deve 213
suns danger 2t 2ficacs Ihez ienfant de o mow Jue l2 cout d
CacCin ne CONSUOLALE Pas un 0Dsiacie 3 50n uliisacon.
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£n 1990, des rappors en provenance du Senegai el a2
Guines-Bissau fasatent ¢rag d'une diminuaon de la sure (morTai
due 1 des causes diverses) cnez les nowmssens qui avaient regu L
vacein anurougealeux de uere sieve avant Iige de 9 mois par rappo
1 Ceux qul avaient regl un vaccin de vere standard 3 @ mois. A
suie de ces rapports, le PEV/OMSE a organisé une reunion consu
-agve renue 2 Geneve les 21 20 22 Evmer V901, Apres avoir examur
les donnecs ¢ n avorr discute, les parucipants a la ceunion O
ssume que les informacons méraient pas sufisamment convau
cantes pour les amener 3 recommander une modification de
poliuque vaccinaie du PEV. Iis ont recommandé au PEVIOMS ¢
contnuer 4 appliquer sa poliuque d'encouragernent a l'unlisauc
du vaccin EZ de uwue celeve conformement aux grandes onent
qons formuiées en 1989 lors de la reunion de Tokyo du Grout
consuleauf mondial du PEV. Le PEV/OMS etait égalemenc wvi
a conanuer de contréler la survie des enfants ayant regu un vace
antrougeoleux de uue cleve.

Au déparr, des difficultés d'approvisionnement n'ont pas pentT
de donner efiet  la recommandaton de vacciner 2 § mots. Par
suite, d'autres difficultés sone apparues, notamment la constatatic
que le vaccin de oue élevé est plus codrteux gque prévy, le mangs
d'uniformice dans la défimdon du ttre du vaccin, des results
d'érudes qui ne confirmaient pas la forte immunogenicité constat
dans des essais précedents e, enfin, des préoccupagons suscite
pur un peut nombre d'effets indésirables,

En octobre 1991, le Groupe R&D du PEV 2 recommandé
réunir de nouveau le groupe ad hoc pour qu'il réexamne toutes |
observagons concemant linnocuité, limmunogénicité et I'eficac:
des vaccins anurougecleux de ooe aleve chez les nowrnssons
moins de 9 mois. Le Secretanat a éte invite a elargir le groupe
lui adjorgnanc des unmunoclogistes, Jes virologistes, des stausucie
atun représentant du groupe special pour la rougeole du programe
OMS pour la mise au point des vaccns. La réunion a eu lieu
Atlanca les 16 «¢ |7 jun 1992

Résume des observotinns

Les chercheurs pancipaux de toutes les etudes sur les vaccns
utre sleve ont presente leurs cesultats, ec notamment des donnt
Qui N'Eralent pas encore disporubles en févner et ¢n ocrobre 19¢
De olus, l¢s donnees foumies par chacune des ecudes ont [ I'vb

¢ P3r defimuon, un vacen EZ de noe cleve devait carTespondre Iu MAIMUM, <f 19

15,0 log .. <mifre canienc en 1990 3 un mummum de 4.7 log ., par ¢ose
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lysed by an investgaror at the Londen School of Hygiene
and Tropical Medicine who presented his analysis and
- results. Thus, all survival data were analysed by a single
| investgator.
Lmmunological studies on vaccine recipients were dis-
. cussed and immunogerucity and effcacy studies using high
| tire vaccines summanzed. A modeiling exercise was pre-
sented which took into account the penefits of early measles
immunizadon with high tie vaccine and the impact of
' dacreased survival as a result of the vacanes 1n comMmpartson
with standard dtre vaccines.

The principal conclusions were 3 follows:

® The swdies. The controiled tnals ailowed for con-
ciusions to be drawn apout survival, despue e {act that
survival, as an outcome, was not specifically included wn the
ininal design of these studies.

o Association wich decreased suruval. In each of the
1 srudies wath fugh background njant mortaitey, 10 as50€13-
ion betwesn admuinistragon of high uire measles vaccine
and decreased surival was consistent when compared with
survival of children admunsstered standard titre vaccine at
9 months of age. The combined analyss suggested a relauve
ask of mortalicy of approximately .25 assoctated Wn
receipt of high utre vaccine (P = 2050

Trials with low sackground inrans morigary did ot sNOW
aadencs of decrsased supaval 3mong rECipients of nign atre
vaceine. This suggested that the f2duced sunaval sfect
assuciated wath che vaccine was multphcative, and oot
additve — that 15, the efect was o muiuply Gie background
Jeatn rate by some facror, 0proximacety 1.25, zacher than
:0 add 2 constant 10solute nsK 10 reCIPIEAIS

e Ginder. The reducsd survaval efect differed benwesn
she sexes :n ail the major studies, Sewng greater in tamaies
in 3 our of 4 studies using figh titre vaccnes. The interzcoon

with gender was stagsucally sigruficant 2fter exclusion of

the hypothesis-generaung daca set (p<0.02).

® Dosz. [n the 4 studies with ign background levels of

infant morality, die dose of the vacane appeared to be a

' major factor associated with reduced sucvival. The nsk of

adverse events diminished f lower nrres of vaccine were
used, but the lower limit below which the wncreased nsk
disappeared could not be defined precisely.

Based on 2 large body of sarety data, there was no £eason
for concemn regarding the admunstradon of the currentdy
| recommended doses of EPI anugens, ¢xcept for high weee
! measles vaccine,

Measles virus is known o be associated with wransient
immunosuppression; however, long expenence has shown
that immunosupptession is not of concern following the
adminiscradon of standard utre measles vaceines. [mmu-
nosuppression has not been noted following admunustration
of other EPI vaccines at currendy recommended doses.

o Age. The available data from several studies indicated
no consistent relananship becween age al immuruzauon and
decreased survival, Immunizavon at & months of age
with standard goe vaccines appears safe and conanues o
be endorsed by EPI under appropnate epidemiological
circumsiances.

® Causes of death. The causes of death idenafied from
verbal autopsies revealed no unusual parermn of disease n
children who received higih noe measles vaccines as co-
pared wath children who had recewved standard uwe
vaccines.

i & Scrain, While minor strain differences were observed

i some studies, the nsk of decreased survival was not
associated with a single seran.

e Bislogical explanauon. No detininve biologcal expla-
nauon has been found for the dilferences in survival among

e

d'une analyse indépendante par un chercheur de la London School
of Hygiene and Tropical Medicinr, qui a présente son analyse et ses
résultats. Ainsi, toutes les données reladves 2 la survie ont éré
analysées par le méme chercheur.

Les érudes immunologiques sur les sujets vaccinés ont fajt
'objet de débats, et les érudes sur Iimmunogénicité et l'efficacité
des vaccins de ure élevé ont été résumees. Les parucipants se sont
vu présenter un modéle qui prend cn compte les avantages d'une
vaccinadon androugeoieuse précoce avec un vaccin de ame éleve er
iimpact d'une diminuaon de la surae aprés l'adrmunistraden du
vaccin, par comparaison avec des vaccins de necre standard.

Las principales conctusions ont ¢ les suivanres:

o Lus études. Les essais conerélés ont permis de arer des conclu-
sions au sujet de ta survie, bien que Pénude de celle-a n'ait pas <te
axpressement prévue au moment Za ia concepuon imoale de ces
érudes.

& Assoctation avec une diminunon dz fa surnie. Dans chacune des

1 erudes edecruses dans des sopuiations Ju i@ mortalie infannlz |

geneérale o5t devee, on rewouve regulierament une 1ssociacon enos
Fadmimisoraton de vaccins androugeoieux de Gire ¢leve et une aimi-
audon de la survie par rapport 2 ceile des enfants qui Ont recu un
vaccin de dere standard a9 mois, Lanalyse combinés donne 1 penser
zu'l 2aste un nsque relanf de mortante d'snviron 1,23 associe 3
‘admmimustrauon d'un vacan de e eleve (p = 0,03).

Les essars sectuss parmmi des popuiasons Ju iz mortcuaie
gimgroly 250 Iple DOOU ADPOEE 10U SN e dyninueaon ds
lumde Chez SIUX QU AVMENC Cu U vacTin S nue sleve, 22 qu
donne 2 penser que i£ vaccun, <0 <25 Ce dimanupon J2 sunie. a
un efFe¢ muinphicaor 2 non 28¢iul — Seit-a-dwe que I'arfar a2 2t
se muloplier fe faux 3¢ morralite 2x151aat Jar un facizur doane,
1.25 enwiron, piutoe qus de fure C3unr U suiet ¥aCTine unl fsqus
supplémencaire constant 2t aosolu.

mian:

e
.d

o Sexe. Dans toutes les granczs etudes, rafer de aigunuuen
de ia survie différair seion le sexe, 2 i 2tac pius margue chez les
sujers de sexe rémunin dans 3 Jdes 4 enuces concemant les vaccins
de tirre eleve. Linfluencs du sexe 20310 siatsiiquemant sigrnuficauve,
une fois exclues les autrss hypotheses voquess Dar les donness
(p<0,02).

® Dose. Dans les ¢ erudes realisess dans des popuiaoons ou la
mortalite tnfanale est elevee, la dose de vacain sembiait éoe i'un des
poncipaux facteurs 2ssoctes a la basse de survie. Le misque a'eHets
indésirables diminuait avec le age du v2can, mais il n'a pas eie
possible de définir avec precision le scuii ¢en dessous duquel il ny
avait pius d'accroissement de nsque.

Compte tenu de !a mulorude des données refauves a Iinnocue,
1 n'y 2 aucune raison de sinquigcer au sujet de l'admunisuwanon des
doses d'anugenes du PEV acrucilement recommandées, sauf pour
ce qui concerne le vacan anarougeoicux de noe éleve.

L'on sait que le virus de la rougeole est a550€1¢ 2 une HIUMUNo-
dépression temporause; cependant, de longues annees de praogue
ont monmé quil n'y a pas lisu de sinquiéter de l'immunodépression
consécuave 4 l'admunistration de vaccuns androugeoleux de gme
standard. On n‘a pas note d'immuncdépression aprés |'adounis-
readon d'autres vaccins du PEV aux doses actuellement recom-
mandées.

o Age. Les données fourmues par plusieurs études n'ont faic
appanaiue aucune relauon syseermauque enac lige au moment de
|z vaccinadon et la diminucon de la surve. La vaccinadon 2 & mois
avec des vaccins de ame standard ne présente, semble-t-U, aucun
danger et reste cecommandée par le PEV dans des situagons
epideémiologiques appropriees.

o Causes de mortalité, Les causes de mortalice dérerminées a
parir d'interrogatoires n'ont révelé aucune évolugon pathologique
inhabituelie chez les enfancs qui ont recu des vaccins anarougeoleux
de utre éleve par rapport a CEux qui oAt requ des vaccins de uoe
standard.

® Souches. Des Jifférences muneures enue souches ont ¢té
observees dans certaines erudes, Mais le Nsque de dimunuaon de [a
survie 0'a ere 1550CiE 1 aucune sdauche parucuiiere.

o Exphcation polopgue. Aucune explicaton biologique defimi-
uve n'a ete trouvee pour les differences de sumne chez les swets
vaccines
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® [mmunogemicity. A comptehensive review of sero-
conversion rates after EZ vaccine confirmed that EZ vaccine
was more immunogenic than Schwarz vaccine at ages
4-6 months, especially in the presence of maternal anu-
hodies. However, the public health implicatons of such an
observadon are not clear at this ame.

o Vaccine efficacy. Studies evaluadng the impact of high
tire measies vaccine at & months were dependent on the
extent of wild measles virus circulagon in the §- to 9-month
age group. An Asian study showed a four-fold reducdon in
measles cases in infants immunized at 6 months when com-
pared with 1 conwrol group immunized at 9 months. This
study was done during a measles epidermuc. On the other
hand, vaccine efficacy studies from Westem Afnca, in places
where there was iicle measies Tansmussion, snowed no
benefit ‘or cohorts immunized at 6 months with high
titre vaccine when compared with those immunized with

- standard Schwarz vaceine a¢ 9 months.

® Mathematical meds. A mathemadcal model was

| examined based on the published estimates of decrzased

supvival after high utre measies vaccine in study sites wan
fhugh bacxground levels of measles. The model suggested
chat, avena :n communices with severe measies-associaced
mortaiicy, ifanes under 9 moaths would denve. at dest.
anly marginal benefit ffom g use 20 3 hugh nue vacans
when compared with tiose given sizndard gz vacting oK
9 montas and at squivalent ievels of coverage). It was aoted
:hat modeiling such 3s tis nad limicanons wien ganer-
aiizing 0 acrual field stuanons

Recommendalions
L. For mmmurnzacon prograntines

Hign utre fequal to or greater than 4.7 log , per human
dase as expressed in relauon w e intemaconal Reference
Reagenc for measles vaceine) measies vaceine deaved from
the onginal Edmonston measles virus isolace snouid o

! longer oe recommended for use :n immunzaton pro-

grammes.

The evidence examuned at this meeung supported the
conanued use of stzndard measles vacanes for all infants
in immunizagon programmes. Standard measies vacqnes
have been shown to be safe and higaly effecave and have
resulted in significant reductons 1n morbidity and mortalicy
in numerous countnes hroughout the world. Measles
immunizadon ts generally considered the most cost-
effective public health intervennon available.

2. Research iminatives

2.1 Addinonal feld mals of high uce measles vaccine
derived from the orginal Edmonston measles virus isolate
are not recommended unless evidence of a biological ex-
planation of reduced survival which would change this
recomunendadon becomes available.

2.2 Insofar as possible, sampies of all vaccines used 1n
studies of high doe measles vacaine should be sent t© a
single refersnce laboratory (coordinated by WHOQ) for
twradon and analysis; vaccine patency should be expressed
in celadon to the Intemagonal Reference Reagent for

measles vacane.

2.3 Newly licensed measles vaccunes should have post-
licensure long-term follow up for 3 miumum ume pentod
of 3 years after immunizadon. The momtonng sysiem
should be capable of idenufying decreased supaval by
gender. (Note: the EPT R&D Group made an additional
comment on this recommendauon. [¢ suggested that before
\nroducnon of new meastes vaccines prior to 9 months of
age i courine imMmumzaon programmes, Jlenton be
gven to the need for randomized tnals with surficient power
to detect gender-speciic decreased survival over a J=year
period when compared with a scandard measles vaccine. )

®» [mmunogémcté. Une érude exhaustive des taux de séro-
conversion apres administration du vaccin EZ a confirmé que ce
vacein était plus immunogene que le vaccin Schwarz lorsque le
nowrrisson est igé de 4 2 6 mois, en particulier en présence d'andg-
corps maternels. Cependant, on ne voit pas encore wés bien quelles
sont les incidences d'une telle observadon sur la santé publique.

® Efficacité vaccinaie. Les évaluations de l'impact de I'adminis-
tradon du vaccin androugeoleux de dore élevé 4 6 mois dépendaient
de l'éitendue de la circulaton du virus rougeoleux sauvage dans
le groupe d'ige des 6-9 mois. Une érude réaiisée en Asie a fait
apparaire que !e nomore de cas de rougeole chez les nourrissons
vaccinés 3 6 mois érait 4 fois moins élevé que dans le groupe émon
vacciné a 9 mois. Cere drude a éeé réalisée pendant une épidémue

de rougeole. Par contre, .¢s études sur 'eddi~~~ite du vaccin realisees
i

dans des zones d'Afrique ocaidenrale ou la cansmission du virus
rougeoleux ataic peu imgortante n'ont fait apparaire aucune ameé-

lioration dans les cohorzss vaccinées a 6 mois avec un vacein de orrs |

¢leve par comparaison avec czlles vaccinéss & 9 mois avec un vaccin
Schwarz standard.

® Modélz machemaague. On a érudié un modéle mathemanoque
eabli 4 parur des esumatons publiéss sur une diminuaon de survie

1pres administradon d'un vacain antirougeoleus de uars eleve dans

deg sir2s d'dtude ou l2s <35 de rougeoie sont Teguents. Ce modéle
1 donne 2 penser que, méme dans L5 comumunautes ou 'on obsery
2ne ympomante mortanie lies 2 ia rougeote, Jadmuntisaauen d'un
acoin de utrs sigve o sensficer2il JU MLV que margnsizment
LN S0umssons de momns J2 9 o par SOmpardison aves Seux

| recoivent un vacon Je ngre standard 3 ¥ Mois 21 2 des ruveaux
zouvemmurz eguivatenss;. [ 3 ¢te reieve qus des modeiss de ce
e sont dificilement z2nzrahisabies a des sineatons rzelizs sur le
n.

A B N T
g e

n..
q-
[#)

Recommandations
1. Pour les programenes Ge saccination

Le vaccit anurougeeicux Je orre eleve [c'sst-a-dire 2zal ou
supeneur a 4,7 log,, par dose lorsque l¢ gwre 2 €1é mesure par rap-
sorT au reacnl intemaconal de reférenca pour i2 vaccin anurougeo-
leux) fabrique a1 parur de la souche onginaie Edmonston ne dott
pius éure recommandeé aux tins d'ualisaton dans les programumes
de vaccinanon.

Lss donnéss examinees pendanc ceme reuruon sont en faveur
de l'ualisauon continue, dans les programmes de vaccinanon, du
vaccin anorougeoleux standard pour tous les nourmnssons. I a ete
démontre que ce vaccin est sans danger et tres eficace et quiil a
eatraine un aoaissement sensible de la mocbidité ec de la mortalice
dans de nomobreux pays du monde. La vaccinaoen anarougeoleuse
est geéneralement considérés comme [intervendon de sante
publique la plus rentable.

2. [mnauves au miteau de la recherche

2.1 Il n'est pas recommandé de procéder i de nouveaux essais
sur le terrain du vaccin androugeoieux de uwe eleve ure de la souche
ongnzle Edmonston, 2 moins que f'on ne puisse disposer d'étéments
d'expiicadon biologique a {a diminudon de la survie.

2.2 Dans toute la mesure du possible, les échanallons de rous
les vaccins ualiseés dans les erudes du vacain anorougeoleux de dere
éleve devront émre envoyés 4 un seul laboratowre de référence (coor-
donné par 'OMS) pour arrage et analyse; l'acavite vaicinale devra
éue exprimeés par rapport a celle du réacnf intemnadonal de reférence
pour le vaccin anorougeoleux.

2.3 Les vaccins angrougeoleux récermument mis sur le marché
doivent faire l'objet, pendant au minimum 3 ans apres la vaccinadon,
d'une pharmacowvigilance artenave qui doit permetore de repérer
une diminuoon de la survie selon le sexe. (Note: Le groupe R&D
du PEV a formulé une voservaaon supplémencawre au sujet de cere
recommandaton. Avant d'adopeer, Jans des programmes de vac-
cinauca systematique, de nouveaux vaccing anarougeoleux 3
admuniscrer avane 9 mos, 1 3 ¢té suggere de proceder a des essats
randomises sufisamment puissands pour !are appamicre une
difference de diminunon de survie selon le sexe sur une penode de

plus de 3 ans en unhsang, aux fins de comparaison, un vacan and-
“anrenleux frandaed i
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2.4 Biolowical and virological response after receipt of
measles vaccine should be studied with special emphasis on
the possibility of gender differences. Similar studies should
be undertaken in past recipients of high ume vaccine and
their controls. Studies in non-human primates are also
encouraged.

2.5 Communicy studies with data on measles-related

. morbidity and mortality should be re-analysed for differen-

oal effect by gender.

2.6 Pnncipal wvesagators should alert health authen-
ties or other responsible parties to the possiblity of de-

 creased survival n recipients of high utre measles vaccine.

2.4 1 faudrz érudicr la réaction biologique et virologique pro-
voquée par l'adminisoadon d'un vaccin androugeeleux en accer-
dant une place paroculiére 4 I'éventuaiite d'une différence selon le
sexe. I} faudra enweprendre des érudes similaires chez les sujets qui
ont regu par le passé un vaccin de dre eleve et chez leurs témoins,
Il conviendra également de procéder a des érudes sur des primares,

2.5 Il faudra procéder 4 une nouvelle analyse des érudes com-
munautaires comportant des donnéss sur la morbidite et la mortalité
associées a la rougeole pour déceler une différence d'effet selon le
sexe.

2.6 Las chercheurs pnncipaux devronc alerter les autonités ou
autres responsables de la santé au sujet de ieventualité d'une dimu-
nugon de surie chez les sujers a qui il a ete admimstré un vacein
annrougeoieux de utre eleve,

! Rabies

Two coses of imported rodies i Fronce

Mexico

© Dunng a visit 1o Mewxco, a 28-year-old man and his female

companion were both biten by a soay dog thar was found
imured by the roadside on 20 December 1990, No raoues
orevenuon treagment -ras admurnstered. On 3 February
1991 (47 davs after being biten), the man compiained of
fever and Jiarthoea waich were relieved by svimpromand
rreapment. On 12 Febouary, tne voung woman noteed hat
her companion was benaving strangeiy, with amaunng
periods of apathy and agicauon, accomparued by apaormai
movements of the arms. Over the next {aw aays he devel-
oped insomnia, anerexsa and hvdrophotia. On fus recum
to France on |7 February, the pauent was admuec (o
hospital, where he refused o donk in spite of dehvdrauon,
and presented phanmgeal spasms and hypersanvaoon. He
died soon arterwards.

The diagnos:s of rabtes was confirmed by direct immu-
nofluorescence and isolation of the wvirus from cerepral
biopsy. The pauent's companion was gwen serum and full

. vaccine regimen as soon as rabies was diagnosed and has

presented no abnermal sympeoms in spue of the long delay
before weamment. She had ¢ertanly not been infecred.

Algeria

On 23 Apnl 1992, a child aged 3 and a half years living in
Algenia was ransferred from a hospual in Batna to theinten-
sive care unir at the Necker Children's Hospital in Pans wath
viral encephalits of undetermined ongin. The first symp-
tems, which included hydrophobia and aerophobia, had
appeared on 15 Apnl and led to the child’s admussion to
hospital in Bama on 19 April. The boy died on 9 May,
25 days after the onset of symptoms and 17 days after
hospitatizadon in Pans.

No specific antbodies were detzcted in the serum and
cerebrospinal fluid (CSF) on 24 Apni, but anabodies were
detectable in the serum as from 5 May. The skin biopsies
and corneal impressions taken on 5 and 9 May were neganve
when tested by immunofluorescence. No virus was isolated
from the CSF samples taken on 24 and 27 Apn! and 5 and
9 May. Saliva samples were raken between 5 and 9 May,
but rabies antigen was found only in the samples taken on
7 and on 9 May.

The diagnosis of rabies was confirmed by indirect
imrmunofluorescence tests in a sample of nerve tssue ob-
tained past mortem by retro-ocbital puncrure, isolauon in
cells and in muce, and anugen detecoon.

Postexposure antrabies treaament was admimstered
143 subjects (hospital workers and members of the famiiy
tiing 10 Pans). This high figure is accounted tor by che
lengthy penod of hospualizauon betere the diagnosis ot
cabies, dunng wiich biological samples were handled
without special precaunons by the laboracory personnel.

The boy had been chased and knocked down by a dog

‘arch n haus atlaee (Kheachels) Althouen Re had

LT

Roge
feux ¢os de rage imooites en France

Mexique

Lors d'un sejour tounsuque au Mexque, un nomme de 28 ans et |

sa compagne onf tous deux ere mocdus par un chien errane, Touve
alesse au pord de la route le 20 décembre 1990, Aucune mesure
snerapeuuque prevenave s-1-vis de la rags a'a 2te prauques. Le
5 {&vmer 1991 (47 rours apres ia morsure;, {Romme se 2iaunt de
Aavre ¢r de diarrness calmess par & Fasma symplomaugque.
ie 12 f2vmer, 3 jeune RMMe 2MArgue CheZ son SOMpagnon
das rroudles du compormement avee des zitemances de penodes
dapachie 2t daguacon, iccompagnes de mouvements anoomaux
des membees supeneurs. En quelgues jours apparaissend nsomnres,
anorexie et fvdropnobie. A son retour ¢n Francs, l& 17 {évner, et
1 son admission a 'hépueal, malgre sa desnydrataton, 'e pauent
refuse toute Doisson et presaiice des spasmes pnaryniges =0 une
avperstalorches. e maiade décede rapidement

Le diagneosuc ae rage a éte confirme gar immunotiuorescence
directe et 1solement du virus a parur d'une biopsie cerebraie. La
compagne du pagent 1 regu une sero-vaccinagon dés que le dia-
gnosuc de rage a c¢te porte of n'a preseare ducun symprome

anormal malgre ce rartemenc wes tardif. Elle n'avait certainement |

pas cté contaminée.

Algérie

Le 23 avnl 1992, un enfanc de 5 ans et dem vivant en Algene est
wanstére d'un hopital de Bama a l'unite de sowns intensifs de ['hépical
Necker-Enfants-Maiades (Pans) pour une ¢ncéphalite virale d'¢do-
logme indérerminee. Las premiers symptomes, parmi lesquels nydro-
phobie et aerophobie, sont zpparus le 13 avwnl er ont conduwie a
thospitalisauon a2 Bama le 19 avnl. Le jeune gargon est mort le
9 mai, 25 jours aprés le début des symprdmes et 17 jours apeés son
heospiralisagon a Pans.

La détection d'anucorps spécifiques dans le sérum et le liquide
céphalorachudien (LCR) érait négadve le 24 avnl mais, 2 partr du
5 mai1, des anacorps etaient décelabies dans le sérum, Las biopsies
de peau et calques coméens pranqueés les 5 et 9 mat sont restes
négaufs par I'épreuve dimmunofluorescence. Aucun virus n'a pu
ére isolé des échanallons de LCR préleves les 24 et 27 avrd, 5 et
9 mai. Des prélevemnents de salive ong ére effectués quoddienne-
ment entre le 5 et le 9 mai. De anogéne rabique n'a ¢té dérecté que
sur les prelévements des 7 et 9 mai.

Un échanallon de substance nerveuse oblenu par ponction
retro-orbitare posunortem a permis de confirmer le diagnosac de
rage par les epreuves dimmunofluorescence indirecte, 1solement
sur cellules et souns, ¢t détecuon d'anngene.

Parmi le personnel hospitalier et les membres de la famulle
residanc a Panms, 143 cacements anurabiques 30res exposigon ont
ere pranques. Ce nombre importane est lié 3 la longue duree de
I'hospitalisauon avant que. le diagnosoe de rage a'ae ece porte 3
la manipulanon sans peecaunoas de prelévements biologiques par
le persoanel de laboracotre.

L'enfanc avair ere poursuivi e renverse 5ar un chien le 17 mars
dans son willage ‘Khenchela). [ presentaic une olme z2u fronc, mais




{he vccurrence of measies in alder children should not divert
itenyon or resources from the need 10 increase coverage In
soung children, Countries are urged 1o immunize children as
waon a5 they become ehigible and 1w improve health informaten
ststems 50 that groups with low coverage can be sdentified and
snnuanized.

In many countries. immunization programmes have reduced
measles incidence 10 such an extert that health workers and the
public expect measles outbreaks #of 10 occur, and autbreaks thus
Zenerate strong political and social pressuce for response that
canpet be ignored. Couninies which have reached maoderately
figh coverage levels should be aware that future outbreaks in
Wder children mav occur. These should be nonfied promply,
I!lans rar their controt should be developed which do not eop-
ardize rautine immumiZation of vounger cheldren.

Neowatal retanus clemmarnon

ln Mav 1989, the World Health Assembly aaopted a resolution
to ¢hminate neonarzl tetanus (NNT) from the world by 1993
WHAY2.32). The goal of elimination of neonatal tetanus will be
pursued 10 wavs which strengthen EPT as a whole. fostering the
development of maternal and child health programmes and pri-
marv health care

The Group endorses the revisea Plan 2 Aciion for Global
Elimination of Neonatal Tetanus by the Year 1993

Recognizing the 784 000 infants deaths due to neonatal tetanus
still oceurring in 1989 and the need 10 rapidly increase tetanus
taxod immunizauon coverage and the propoction ot delivenes
respecung the "3 cleans™ [ clean hands. clean deli erv surface and
clean cutting and care of the umbilical cord .. the Group recom-
mends the following addiuonal sctons

® orgamizing :niegrated Faining pianning Workshops at na-
nanal and district level:

® adopung a “risk approach” 10 designate high prioriy geo-
graphical or socioeconomic areas tfac elimination active
H1es.

® admnistering a protective course of fetanus ioxoid (o all
women of childbearing age as earlv a5 possible and ideally
before school-leaving and the first pregnancy;

® reducing/ehiminating the number of "missed opporunities”
by offertng tetanus toxoid to mothers when clhudren are
immumzed;

® providing a life-iong immumzanon card irecord) for all
1eranus 10xoid recipients;

® reporting of neonatal tetanus cases by month and by district
wintly with other EPI tacger diseases;

® making greater use of all antenatal visits. including those
during the first tnmester of pregnancy, 10:

— admiaister tetanus toxoid,

— denufy women at nisk for complications from delivery,
and

— deliver a cord care kit to those women who will not
deliver at a health facility;

* smplfying recommendauons concerning the tetanus toxoud
immunization schedule and indicators for monitoring pro-
gress, including those relating to the coverage amnng target
groups and the proportion of buwths protected from
tetanus; "

® encourazing the use by maternal and child health pro-
grammes of tetanus 1oxod coverage of pregnant women as
an indicator of adequacy of service; and

® encouraging the adoption of the neonatal tetanus incidence
rate as a health indicator supplemental 10 the (nfant and
maternal mortality rates.

S awveer Yy

L apparition de ¢as de rougecie cher des enfants plus dges ne devran
pas détourner l'attention ou les ressources de 1a nécessite d'acerojtre la
couverture chez les jeunes entants Les payvs sont Instamment iovités a
vacciner les enfants dés quiils peuvent I'étre et 2 ameliorer les systernes
d'intermation santaire afin que les groupes mal couverts puissent etre
repertones el vaccines

Dans de nombreux pavs, les programmes de vaccination ont réduit
Jincidence de 13 rougeole a un porat que les agents de santé et le public
re sanendent fos a ce que des flambées de rougeale puissent se pro-
dutre. ce qui fai que les poussées éprdémiques suscitent de fortes reac.
tons politiques et sociales que I'on ne saurait ignorer. Les pavs qui ont
atteint des taux de couverture moyennement eleves devraient étre cons-
S1Ents du 1ait aue des épidenmies pourront se praduire chez des enfants
otus ages. Elles dowvent étre notifiées au plus vite. Des plans de lutte quu
e compromettent pas la vaccinauon systématique des ‘eunes enfants
Jowvent etre elabores

" . .
Elimnation Su tctanoy wionatal

En mai 1989, I"Assemblée mondiale de la Santé a adopte une résolu-
uon visant 3 ¢liminer le 1étanos néonatal dans le mocde d'ici 1995
WHA42.32! Le but de I'élimunation du té1anos néonatal sera poursuivi
de fagon & renforcer le PEV dans son ensemble. en favonsant le déve.
oppement des programrmnes de santé maternelle et infanule et celui des
sains Jde sante primaires

Le Groupe aoprousve le ptan d'acuon revise pour l'élirnination mon-
diale du etanos necnatal dhict 1993

Reconnaissant que 784 000 déces de nourrissons dus au 1é1anos néo-
Aatal sont encore survenus en 1989, er 1a nécessité d accroitre rapide-
meat la couverture vaccinale par l'anatoxine Létanique. ainst que la
proportion d'accouchements pratqués en respectant les 3 régles d'hy-
Ziene fondameniales {avenr les mains propres, pratiquer I'accouchement
SUf une surface propre, couper proprer.ent le  yrdon ombilical et pro-
diguer ensuite les soins necessaires’, fe Groupe recommande les mesures
suppiementaires cr-apres

® orgamiser des atehiers de tormanon planiricauon intégree au miveau
natienal ou au riveau des districis:

8 adopter une approche fondee sur la nonon de rsque pour recenser
les zones geographiques ou socio-économiques hautement priori-
taires pour les activites d'¢limination :

® assyrer le plustét possible la protecuion par 'anatoxine tetanique de
routes les temmes ¢n dge de procréer, et de preférence avant la tin
de fa scolarne et la premiere grossesse;

® reduire le nombre d'«aceasions manquées - ou les élimiicr en pro-
posant I'anatexine télanique aux meres venues faire vacciner leur
enfant,

® délivrer un carnet (dassier) de vaccination qu'elles conserveront
toute leur vie a toutes les personnes  qui I'on administre de "ana-
toxine telarque ;

¢ signaler le nombre de cas de tétanos néonatal survenus par mois et
par district en méme temps que les cas de maladies cibles du
PEV;

® metire davantage i profit toutes les visites prénartales, v compris
pendant le premier trimestre de la grossesse, pour:

admumstrer 'anatoxine tetanique,

repérer les femmes i risque de complications pendant [‘accou-
chement, et

remettre 2ux femmes qui n'accoucheront pas dans un centre de
santé un nécessaire pour soigner la plaic ombilicale;

® simplifier les recommandations concernant les schémas de vacer
nation par i'anatoxine tetanique et tes indicateurs pour la surveil-
lance des progrés, y compris ceux qui ont trait i 1a couverty, ~ des
groupes cibles et 4 la proportion de naissances protegees du teta-
nos:

® encourager l'utilisauon par les programmes de sante maiernelle et
infantile du taux de couverture par I'anatoxine tétanique des fem-
mes enceintes comme indicateur de I'adéquation des services; et

® encourager 'adopuon du taux d'incidence du tétancs néonatzl

camme ndicateur sanitaire complémentaire au taux de mortalite
maternelle et infanute.
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Veasles Battle Loses Potent Weapon

Jse of an experimental vaccine that showed
halted because it has been assoc

promise in tackling the disease in the Third World has been
iated with excess mortality in some countries

T , . .
In a disheaccening finale to a decade of grom-
sing clinical tnals, the World Health Crga-
~zacion {WHO) this monch suspended ail
1se of the most efective measles vaccine ever
izveloped. The difficult decision followed 2
-syiew of scudies that reached a partling con-
-'uston: Children in some Thud World coun-
tes noculated wich the porent formuia-
. an—catled the high-zizer Sdmonscen-
Tzoren yaccmne—remain well grotected rrom
—easles dut have an increased risk of 3ving
~am a vartery of ather Clse2ses N ne vezTs
‘milowing vaccmaren. And. ro 2dd © fne
mvscery, gitls who nad been given the vac-
-:ne seem o te more ac risk than Dovs.

The vaccine's loss consticuces a signift-
zant setoack for developing countmies. where
~easles rematns the numoeer one IAfeCtious
iles. The disease scrikes abouc 24 mullion
-neldren 2 vear and kills 1.5 mullion of them.
Jublic health offictals had been hoping that
‘e new vaccine would make a dentin those
~omifying scaciscics i the 1990s. les key ad-
vancage cornpared to the standard vaccine s
-nac ic can be used much earlier in infancy, 2
ame when millions of children in develoging
zouncries conaace the disease.

The unpact wiil be less immediate ncoun-
r1es like ¢he United Seates, where measies
-ands <o smike later in childhood. Buc thac
doesn't mean domestic officials are uncon-

camed. Researchers are ac a loss £o exoiaig -

-he excess mortaiity Lluced o the new vac-
Tine, althougn dhey suspect it may bea result
——rt . ¥ g

ST mmune suppression. And thac lack of

xnowledge points up a key problem: Measles

cesearch has lagged badly in recent years.
Vioteover, large-scale measles outbreaks have
acpeared in 3 ouc of the past 4 veats in the
iniced Scaces, with as many as one-chird of
the cases in some cities occurring in children
aiready vaccinaced wich che scandard vac-
cine. Scill ceeling from che reemergence of
ubecculosts, expers are concemed that the
coundry could be caughe off guard by anocher
highly infectious slumbering giant (see box).

“Much of the work on measles was done
becween 1954 and 1966, and everything went
wondertully,” says Duke Universicy pediacri-
ctan Samuel Kacz, chairman of the Centers
<ot Disease Concrol's (CDC) Advisory Com-
micces on Immunuzacion Pracrices. Indeed,
measies researcn may nave been a victim of
.25 own success. he firsC vaccine was ap-
croved in 1963, and wichun 5 years. Cace:
~oces, the U.S. incidence of measles dropped

Rl
A

v an ineredible 95%. “The attracuiveness of
che field declined and funding became
skimpy,” Katz says. “Tedav, youcancouncon
one hand, almost, the numéeer of peapie who
are doing basic research with the measles
virus.”

Buc whule interesc and money waned, the
measies problem had hardly besn solved, es-
secially in developing councries. Aside rom
the difficulry of reaching enough people
poor counries with any vaccine DIOZTAM.

Biack box. Little is known about the inner
waorkings of the measles virus.

the scandard vaccine, made from live accenu-
aced viruses, has a serious drawback: 1o is
gencrally ineffective in the presence of ma-
ternal ancibodies, which remain in the blood
for abouc the first 9 months of life. [ndevel-
oping countries, wnere measles 1s often
“hyperendemic.” as many as one in three in-
fanes catch the disease wichin cheir first 9
monchs. (In deveioped couneries, where che
disease is less common, young infanes tun
lictle aisk of exposure to the virus and vacci-
nation can be postponed unal 12 or even 15
months of age.)

Hopes for a betcer vaccine cose in 1983
when a pregaracion made from a nonstand-
ard meastes scrain. called Edmonscon-Zagreb,
proved immunogenic in Mexican infancs %
to 6 months old waen given in doses 10 o
100 tumes (he us centracion. Scudies

TEENITE

el 183 . v AITTOBER
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1Nal

‘n Guinez-Bissau and awt confirmad the
vaccine’s sfectiveness in thus ciiccal age

z-oup, 2nd 1n 1950 WHO recommended that
:ne hugn-ucer Edmonston-Zagreo vaccine te
used in areds whers measies in younger in-
‘ants was 2 major neaith proolem.

i wasn't 'ong tefore the dutole burse,
however. Bv lace chac same vear, eseacchers
:n Cuinea-Sissau regorted thac catdren wno
~ad Ceannoculaced with ihe high-cicer vac-
sime weredving at higner than exgecied rates
T 2 speciium of 2UMMens aiready Common
-3 the remion, oeiuging oreumonta. Jiar-
-aea, and parasicic diseases. [n Feoruary 1991

<27 stuay, caucren woo received tne hugn-
sicer forrauiacion nad a moralicy rate W ine
Girst few vears aftar tnocuiation thac was 30%
mugher than chiae of ther councertars who
-scaived che standard incculum. 3uc these
scudies were greiummnary and WHO ailowed
:=als to conunue whute gachening mors gata.

3y june of thus year, however, wnen a
WHOQ cask force mec in Atianca ¢o discuss
:he vaccine. simiiar daca were comuing in from
Haiel; the link sesmed irrefucable, widh an
average incieased risk orf moralicy of abaut
10%. Afer che mesaing, WHO recommended
chart use of the vaccine be halted cemporanty
sending furtaer ceview. Last week, 12 meal-
ing held in indonesia, the Giobal Advisory
Board of WHO's Expanded Programme on
{mmunization officially racified chac suspen-
sion, effeccvely killing further mals of che
formulacion. (Scandard doses of the Edmon-
ston-Zagred strain have beea used safely for
years in some parts of che world and are still
allowed, hawever.) The agency is expected
¢o publish its findings and recommendacions
iny its weekly repoce wichin the nexc few weeks.

Although immunologists and virologists
are mystified by che hign-dose vaccine’s ill
effects, they are focusing on the possioilicy of
immune suppression. [ndeed, che Mieasies Vi
cus itself is known for ies abilicy o cause 2
qansienc, generalized immune suppression
even as it criggers long-lasting specific immu-
aicy. “Te's well known thac infection wich che
wild-type measles virus can suppress che un-
mune system, as evidenced by a weakened
delayed hypersensicivicy response @ cuper-
culia skin tests,” says Johns Hopkins viroia-
gis¢ Diane Gritfiny. A high-dose vaccine may
just mumic, in an amelified way, wnac hao-
pens wicn nacural measles.”

Unforcunacely, Gaffin says, scienaists

= 0 - publiaiminsulemie S
Sanegz] ;eoorTad (A2 sAME PICCIETL. 0L ONE
7 .

e — e e = At e = . e S i




v e e e
= mmar ey

U.S. Epidemics: The Pri

1 ¢ was science ac its best: In the 5 years follow-
ing the inoduction of a measles vaccine in
1963, the number of domestic measies cases
dropped dramatically from 438,060 to 22,0600;
by 1983 tiie number had fallen.to an all-time -
low of fewer than 1500, But incidence has
increased annually since then. More chan...
18,000 cases occurred during the epidemic of
1989, and epidemics recurred in 1990and 1991. .
Public health offictals blame most of the re-. -
cenclU.S. upswing on parencs’ growing fadure to .
vaccinate their children. A tecencsurveyofetghe =
major.U.S..ciges by the Centers for Disease:
Conaol found vaccinauory races ranging. fom
52% to 71%. Buc beyond the problem of cover-7o:
age,-ic has also become clear that up-to 3% of
those who do get vaccinated fail to develop an- e :
scodies, and an even greater pezcentage May - Scattershiol. Measies is making a
{cse theicproce@apn years later. T o remeay the .
' iondion: U.STSicials tegan meommerding ;
2 cwo-dose measles regimen in 1989, with the-firse dose torbe
- given a: 12 monchs foilowed by a tooster several years lacer.
Ancibody developmenc and pesistence should increase with -

the new dose schedule, buc some exgperts woery chac compliance=:
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comeback as vaccination iags.

-

posals in che area,

f Neglect?
will be even worse than with:t
schedulel A becter solution,chie¥ 5ay ]
“be to develop a single-dose vaécine thaccould &
“'be givenLat a few months of age, when otheryj
“Vacgines,are: also being iV : 3
~officials' had hoped tha

fics in Rackwilte, Maryland. So research ba
virouaily ground to°a haic™-Indezd,
tiona: [nstitute of Allergy and Inrecticus Dis

2y - . L - =

g

Y - Swik et gt ., AN .- el i
butTio new money-has tesrailocared"Tha
N e vy T P It TT B s i TS
* means that.any new grojects will have-tg canui
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know very liccle about how the measies virus
- -2racts wich the immune system. “We know

. ;¢ more about viral immunotogy now than
we did when measles vaccines were first de-
veioped,” Griffin says. “There 1s hope for figur-
ing it ail ouc. but first we'te gong to have @
snderstand wiac this immune suppression re-
sily 1. [f we could find out what causes i, we
could figure out what not to do w1 a vaccine.”

As equally barfling as the :ncreased mor-
aaiicy iself is 3 myscernous gender bias. In
several couneries, tike Guinea-Bissau and
Senegal, gitls were found to be much more
livzly to suffer from the vaccine-celated de-
aved mortalicy. “Why on Earti should chus
vaccine effect be gender related!” asks jonn
Clements, medical officer for WHO's vac-
cine program in Geneva. “[c was corally un-
expected.” Some infecrious diseases do cause
Nigher mortality in one sex or cthe ocher, al-
:nough no such bias has been recognized for
nacurally occurring measles. Buc in those
zases, it's usually che girls who are better ac
fighcing off pachogens. Thac has led ac least
:i:2 immunalogist, E. Richard Sciehm ac the
" viversity of California, Los Angeles, 10 pro-
cuse chat in face girls do moune a sugerior
i (2500 vaccine—
and then go on to suffer from a generalized
Avpersensicivicy thac leaves them ac an im-
Munological disadvancage later on.

Some find the vaccine's gender correla-
tion so countenncuitive chey suspect ic has
inciological, racher than biological, roots.
Xennech Bare, diceccor of the Natonal Vac-
2ine Program Office in Rockville, Maryland.

suspects tnhac equal numbers of boys and gurls
may ger sick in the few years arter vaccina-
nion, dut chat gigls receive iess adegyace medi-
cal care 2nd so die ac higher rates. Buc Lauri
Markowis, a medical epidemiologist with
CDC's Division of Immunization, counters
thac workers in West Africa nave cold her
there is no evidence thac boys in che cnals
were rreaced becter chan girls. “The whole
thing is 50 scrange,” she says. “1 don't chink
people really have a clue about what's going
on.” To shed light on the vaccine’s mecha-
nustas of immune suppression and gendec bas,
3 tesearch team headed by Markowiz plans
to measure ancbody levels and immune cell
counts tn 100 boys and girls in che Los Ange-
les area who received che high-titer Edmon-
ston-Zagren vaccine in clinical cnals in the
past 2 years.

One lingering worry is chac any live virus
measles vaccine potent enough o induce
immunicy in infanes wich macernal ancibod-
ies may cause long-term tmmunosuppression.
"Given thac possibilicy,” asks Barr, “is iceven
echical to concinue teses of (measles] vac-
cines chac are immunogenic in the presence
of macemnal antibadies, or should we be going
back o anumal madels?™ An advisory group
to che National Vaccine Program will discuss
echical issues and ocher aspects of the high-
ticer vaccine at a canference on che National
instituces of Heaich campus nexc week.

Cne opuion sure to come under consider-
ation is to move beyond live accenuaced vac-
cines altogether. A killed measles virus vac-
cine was used for several years in che Unieed
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States but was puiled Tom che market in
1967 when ic was snown o increase the odds
af gecting a severs form of the disease cailea
acypical measles. To this day nobody knows
whether the proolem is innerenc to killed
measles viruses or whether i mighe disappear
{ the vaccine were precessed differenciy.

Vitologiscs sav thac ideaily chey'd like o
come up with an enginesred vaccine con-
taining proteceive viral siemencs and none
of che componencs that cause Lmmune sup-
pression. Sut gwven the rather primucive stace
of knowiedge abou the meastes genome, they
concede. it will be years before such an effore
has any hope of success.

“Meanwhile,” says WHO's Clemens, look-
ing on the orighter side, “we still have a very
good vaccine forchildren older than 9 months,
and we need to increase coverage.” More than
20% of che warld's children remain beyond
the reach of WHQ's measles vaccination pro-
gram, he says. And much could be ganed by
simply improving the dismbution of the san-
dard vaccine, which by iself has already re-
duced childhood moreaiicy in Haidi, Guinea-
Bissau, and ocher counrries.

"That vaccine has saved millions of lives.”
Clemends says. And in 2 comment unincen-
tionally ironic for its compinacion of opti-
mism and disaopoincment, ae adds: ‘It will
continue to be che piilar of measles concrol

throughout cne world.”
~Rick Weiss

Rick Weiss 15 a seaf unter ac Healch magapne in
San Crancisco
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result of the hwscech nmoc'y s2voludion. |
sater specincaily to the + December News &
Comment aricle 2y fzrer Aldhows 5.
371 snnee ho Hogmana-Le Roche s
CAKINY G0 Coust SOMEeames who produce 0
seil this enzvme sor vse 1 the polvmersne
<han seaciion (PCRE. A5 [ ingersoind oo,
TolUs [O0K AN S2AnGm (Nl Treely

ed i e Amencan
i,

Dol Oi

Lollied ah
Sl ad sl
w4 DRrllcular

SN

ADINIC A mucey
VOV, DU N DWW SUCR DTACTICes s
gramace o notl, siile the Sevelopment of
wwienane research., “here would iclogy
aod medicine e odav of Waicher and
fannie Hesse nad cacznted the use of agar
in the place culrure zcnrigue that Roterr
Koch develoged :n 13327 Agar is a nacural
oroduct, [tke Taa polymerase, and che piate
cuiture techmigue is a lacoracory procedure,
like PCR. The agar plate recnnique revolu-
fionized medicine :n a manner analogous o
the PCR method.

Who do tnese business cvees who have
sneaked (NO OUT ST12ANCC r@search commu-
ey think chey ace?

SnClrng

b L4 L

Thomas D. Srock
701 Ridge Streze, Madison, W1 33703
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Measies Vaccine: Titre and Safety

The arucle “Measles bactle loses potene
weapon” by Rick Weiss (Research News,
13 Qct., p. 340) discusses the Edmonscon-
Zagreb (E-Z} measles vaccine, developed by
the [nsticuce of Immunology in Zagreb.

would like to comment on some poines thac
may not have been c¢lear. First, the E-Z
high-cier vaccine (whicn ¢oncains 10 to
100 times che usual concentration of virus)
has been successtully ziven to Mexican
intangs (1) wich no reporced Jeach rate chac
was hwgher chan expected. This conerases
with the puzzhing observatton thar an un-
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nuwailv large percentage of tnrancs given the
sigh-cicer -2 vacaine in Guinea-Bissau died
Tom Jiseases acker chan measles. Sacomd.
¢ HOL IREnIUN TRA0 3noner nusn
tier medsies vaccine :Zchwars! has Been
Men zetaved zoecn smilar to cnose or
fenettiae £-2 vicaine ssed in Gulned-
Widu: 1w (e Trackem mav oe wih hign
wuen the E-.-‘ vaccine eselt

R ¢ EMmoNaszel that tne
Tezn el 1A Many coun-

B L PPN 1

[ =sth. Armwa, ana Laan

RIS Willwns o vaccinared cndddren

e tesn zraceliad and Rave aoc saown
e sects The 3D vaccine. aven o

Cada il i iR St 11

UL SO S 0 INy e

1 TR T

S InY LORnUEd Gae U] SIDCEId Diedaies vl
sneg tae il ocaran FmMmufEAton 3co-
M2y, SIINUAD mmedsiey VICCINeS ndve te=n

AT GO O sare Snd Rugniv efacuve ana have
“e3liad IR SIGAINCANE J2QUCTION 1IN MOCDALCY A0td
TWILAULY 0 AUMETUS COURTTES (NrouZhout (Re
votid. Medies immunizaaen 5 zensrailv constd-
zr2g the most cost-efective sublic nealth incer-
senaon avadacle.

Vlatko Silobréic
insueuee of Immunology,
Sockereilesova 2, <1000 Zagreo, Croaua
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My colleagues and [ spent 4 years scudying
the Edmonston-Zagred {E-Z) vaccine while
doing Reld research in a rural area of Sene-
gal. Our conclusions wich respect to the
safety, immunogenicity, and efficacy of chis
vaccine given ac high ticer early in life were
diiferent trom the results of previous scud-
es. [n a climeal eficacy aial (1), we found
1 much higher rate or vaccine faillure when
:ne high-tcer E-Z live measles vaccine was
given 0 Infane 4 to 6 monchs old chan
when the standard measles vaccine was
2iven o infanes 9 to 10 moachs old (which
was the stracegy recommended by the
World Health Organizacion for Africa).
The racionale for the recommended use
uf the high-urer E-Z vaccine was che higher
immunogenicity 1t provides when given o
ntanes 4 o & monchs old and che hope thac
¢ would “pass che barter of maternai ana-
podies.” However, the studv done tn Mex-
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1co (2} showed there was less seroconver-
ston the higher the concencracion or mater-
nal anctbodies at the time or vaccination.
In our Senegal scudy {3), we also tound no
clear evidence of seroconversion among
children wich high concencrations of macer-
nal anubodies. [n rtace, maost ar :he clinical
vaccine fatlures occurred in chuldren wich
nigh concentrations of maternal ancicodies
3t the ome of vaccination. Most ocher
studtes did not provide an excensive rabu-
iation ul Immunogentoley aceasding to con-
zznczaaons of macemal annbodies,

Sclenoists wno nave worked wirh the
£-Z vaccine Rave vosecved tRat the virus
infects cells in 1 Jifferenc wav tom che
Schwar: vaceine virus. This Als camoiwat
2d the deamicon of the nicer o che vac-
aines, whicn s 2ased on zvidencs or ceil
tntectaion. Thers & siill 1 wide vacianen in
IDe eslimares Of vaccine sicer Serwesn Lib-
JrACOTILS, *Nese 25CIMACSs i0an +he -hrash-
old thac sisttnguisnes Adghenizer vaccines
TOM MEAIUM-er VACIINS: (=5, | o svgais
murzalioy zszaciated wirn s
CACCING WEs DT oumexpilind :
AIT UIVESTIZICAME. [here Was L0 2ntnuism
WUC L and Aeginve ind
grorad.

To :olve :ne aroblem of zariv measies
morealicy, mace emace couid Re fevored o
¢3¢ management, wnicn reduced e mea-
sles case-facaiitv rate oy 73% in Senegal. 2
resule similar ro that oroduced Sv vaccina-
mon (1), Alinougn more cascly than vazzai-
nacon, <ase management ts an mporcanc
complement o immunization.

Michel Garenne

Deparrmenc of Popuizaon and
Incemanonai Haaich,

Harvard School of Puoiic Heaith,
Bosion, MA 02115
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Research in Japan

The article “Japanese academics bemoan
the cost of years of neglect” by Alun An-
derson in the special issue devoted 1o sc1-
ence i Japan {23 QOcc., p. 364) discusses
the problem of practices in Japan that “are
not exactly welcoming™ to foreigners. |
believe that the Japanese research commuy-
nicy 1s making greac effores to overcome chis
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problem. Over the past 2 years, as an
Amencan living in Japan, [ have seen che
Departmenc of Public Health tn the Faculey
of Medictne at the University of Tokvo
reach our to the intemaconal communicy.
They hosted the Fourth [atemacional Sym-
posium on Neurobehavioral Methods and
Effects in Occupational and Envircnmenral
Health. sponsored by the Warld Health
Organanon and cthe [nremational Com-
mission on Cecupational Health in 1991,
ind zfared me :nd 2 vistiag dusioian
neaith shvsictan scholar from Belgium :h
spparunuey 3 collaborate togetner on 3
putiic neaith studv. In our case 3¢ f2asc
zhere has tesn no lack of opportunry.
William E. Luetreil
L5, Naval Hospieal,
Yokosuka, [zpan,
25ial Serwce Ceneer <73, 3ox [SIC,

soelwznons. Fuim son
cie, have cesn snown o 5
FerTomANce 1ad <ost. TREr Any use yave
Japanese industries 2 tecanologicai advan-
tage and impressive revenues. Morzover,
fuzzy conorollers have been designed sor
some control casks that are bevond the
capabuicies of classical controllers: Mickio
Sugenu of che Tuivo [nstituce of Technoi-
ogy successtully resced one chat concrolled a
pilotless helicopeer oy simple vocal com-
manas (/). Ocher applicacons in knowi-
edge engineenng, roboues, medicine, and
SCONGMULS AT8 OPENING 2ver greacer Cppoc-
tuninies fof innovacons 1n fuzzy foge.
George J. Klir*
Deparement or Svystems Science,
Seate U'nwversuy of New York,
Binghameon, NY | 3902-3000

'Presigent-alect, nternational Fuzzy Sysiems Associ-
anon.
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Brain Research in Europe

[ che arnele "An uncercain seare for a brain
decade” by Peter Aldhous {News & Com-
mene, 2 Oect., p. 23), 1t 15 stated thac
the ad hoc task force unplemented by the
Commission of the European Community
(CEC) *or preparing 2 “Plan of Action” for
the European Decade of Brain Research 15
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being dominated by neuropsychiacns
that the scienaific program is mainly ¢
on clinical research and not enou
tasic neurescience. As president of ¢t
torce, | would like to clarify these
First, che ask force is composed of e
from preciinical neuroscience, inc
zxecutive members from the Fur
Neuroscience Association and ochnar
Fean societies, and excerss ftom o
feurescience. 1he comcosition of <
130¢e L Salanced. Ay recorted in the -
iMme £as ¢

Sewng Zevzioped. The task force 15 |
2y the pmnciples of halanes beqwesr
and clinicai nevroscrences. interdiscic
VL I0C cammunicanion amaong ail
ictenusis, | e mncroduction of the s

S00gram i3ty

LTSS

i the scignninc srogram

ding or the funcnons

1IMCESENS Jne O th2

o ounds

aguand
S00¢ 3 MICr TeVOILHION (N IDe 143 lew 44,
e 2asis of the new capabilicies createg =
f2cuiar Siolcgy and genecics, bv soace- 1ge

Tentaton. and by infermacion wechaolos

Ende To

Zncouraging collaboracion wizh on
Sustrv 5 imporcaac ror toch appiies
basic tesearcn. The Anal veswon of
"Plan or Aciion” will have conrnbe
Tom the relevant societies and che scic
ic leaders Tom Europe Tepresenting
Dastc and cltntcal neuroscience. it s e
aal chac cus program be approved
unded ar an appropniace level wichour
sner delay.

[f chese cgjectives are achieved, all
roscientsts in Europe will benent.

J. Mendle-
Unwversicg Liore de Brux,
B-1070 Bruxellss, Bely

Fetal Transplant Update

[ would like 0 clarify some of the infor
tton in the arucle by Lamy Thome
"Feral aansplancs show promuise” (New
Comment, i4 Aug., p- 868). We have |
performed mansplancs on 54 patients ac
University of Birmingham in the Un:
Kingdom, 48 of which were reporced (3¢
detaul) ac the Fourth Incemacional Sym
swm on MNeural Transplancacion (held 1
12 10 16 fuly 1992 ac che George Washie
on University School of Medicine
Washungron. D.C.}. None ot our patu
has died 25 a resuit of che transolane o
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