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(1) HE#BEER (R/D)

RECORD OF DISCUSSIONS
BETWEEN JAPANESE IMPLEMENTATION STUDY TEAM
AND AUTHORITIES CONCERNED OF
THE GOVERNMENT OF

THE REPUBLIC OF GHANA

ON - JAPANESE TECHNICAL COOPERATION

FOR THE INFECTIOUS DISEASES PROJECT

AT THE NOGUCHI MEMORIAL INSTITUTE FOR MEDICAL RESEARCH

The Japanese Implementarion Study Team organized by the Japan International
Cooperation Agency and headed by Dr. Hitoshi Kamiya, Director, Mie National Hospital, Japan
(hereinafter referred to as the" Team"), visited the Republic of Ghana from December 8 1o
December 15, 1998, for the purpose of working out the details of the technical cooperation
program concerning the Infectious Diseases Project ar the Noguchi Memorial Institute for
Medical Research in the Republic of Ghana.

During its stay.the Team exchanged views and had a series of discussions with the
Ghanaian authorities concerned with respect to desirable measures to be taken by both
Governments for the successful implementation of the above-mentioned Project.

As a result of the discussions, the Team and the Ghanaian authorities concerned
agreedto recommend to their respective Governments the martters referred to in the documens
arached hereto.

Accra, Ghana
December 15, 1998

Dr. Hitoshi Kamiya i Professor Ivan Addae-Mensah
Leader Vice-Chaacellor,
Japanese Implementation Study Team University of Ghana,
Japan Inremarional Cooperation Agency The Republic of Ghana
Japan
e
Dr. Abdulai Issaka Tinorgah Dr. William Adote
Director of Medical Services Direcror, lorernational Economic
Ministry of Health Relation Division
The Republic of Ghana Ministry of Finance

The Republic of Ghana



ATTACHED DOCUMENT
1. COOPERATION BETWEEN BCTH GOVERNMENTS

1. The Government of theRepublic of Ghana will implement the Infectious Diseases
Project at the Noguchi Memorial lastitute for Medical Research (hereinafter referred to
as "the Project”) in cooperation with the Government of Japan.

2. The Project will be implemented in accordance with the Master Plan which is given in
ANNEX L :

IT. MEASURES TO BE TAKEN BY THE GOVERNMENT OF JAPAN

In accordance with the laws and regulations in force in Japan, the Government of Japan
will take, at its own expense, the following measures through the Japan International
Cooperation Agency (hereinafter referred to as "JICA") according to the normal procedures
under the technical cooperation scheme of Japan.

1. DISPATCH OF JAPANESE EXPERTS
The Government of Japan will provide the services of the Japapese experts as listed in
ANNEX IL

2. PROVISION OF MACHINERY AND EQUIPMENT
The Government of Japan will provide such machinery, equipment and other materials
(hereinafter referred o as the "Equipment”) necessary for the implementation of the
Project as listed in ANNEX III. The Equipment will become the property of the
Government of the Republic of Ghana upon being delivered C.L.F. to the Ghanaian
authorities concerned at the ports and/or airports of disembarkation.

3. TRAINING OF THE GHANAIAN PERSONNEL IN JAPAN
The Government of Japan will receive Ghanaian personnel connected with
the Project for technical training and/or a study tour in Japan.

4. SPECIAL MEASURES FOR THE MIDDLE LEVEL TRAINEES
TRAINING PROGRAM
To ensure the smooth implementation of theProject, the Government of Japan will take
special measures through JICA with the purpose of supplementing a portion of the local
cost expenditures necessary for the execution of the middle level trainees training
program of the Project.

IT1. MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE REPUBLIC OF
GHANA

t. The Government of the Republic of Ghana will take necessary measures to ensure
self-reliant operation of the Project during and after the period of Japanese technical
cooperation, through the full and active involvemnent of all related authorities,

beneficiary groups and institutions in the Project. J .-
/@



The Government of the Republic of Ghana will ensure that the technologies and
knowledge acquired by the Ghanaian nationals as a result of the  Japanese technical
cooperation will contribute to the economic and social development of the Republic of
Ghana.

The Government of the Republic of Ghana will grant in the Republic of Ghana,
privileges, exemptions and benefits as listed in ANNEX IV and will grant privileges,
exemptions and benefits no less favorable than those granted to experts of third
countries or international organizations performing similar missions to the Japanese
experts referred to in [I-1 zbove and their families.

The Government of the Republic of Ghana will ensure that the Equipment referred to
in [I-2 above will be utilized effectively for the implementation of the Project in
consultation with the Japanese experts referred to in ANNEX 1.

The Government of the Republic of Ghana will take necessary measures to ensure
thatthe knowledge and experience acquired by the Ghanaian personnel through
technical training in Japan will be utilized effectively in the implementation of the
Project.

In accordance with the laws and regulations in force in the Republic of Ghana, the
Government of the Republic of Ghana will take necessary measures to provide at
its own expense for the Project:

(1) Services of the Ghanaian counterpart personnel and administrative personnel as
listed in ANNEX V;

(2) Land, buildings and facilities as listed in ANNEX VI;

(3) Supply or replacement of machinery, equipment, instruments, vehicles, tools, spare
parts and any other materials necessary for the implementation of the Project other
than the Equipment provided through JICA under {I-2 above;

(4) Means of transportation and travel allowances for the Japanese experts for official
travel within the Republic of Ghana; and

(5) Suitably furnished accommodations for the Japanese experts and their families.

In accordance with the laws and regulations in force in the Republic of Ghana, the

Government of the Republic of Ghana will take necessary measures to meet:

(1) Expenses necessary for the transportation within the Republic of Ghana of the
Equipment referred to in [[-2 above as well as for the installation, operation and
maintenance thereof;

(2) Customs duties, internal taxes and any other charges imposed in the Republic of
Ghana on the Equipment referred to inII-2 above; and

(3) Running expenses necessary for the implementation of the Project.

The Government of the Republic of Ghana will take necessary measures to issue
~ temporary licenses of medical practice to the Japanese experts who are well-qualified

to practice medicine in accordance with prevailing laws and regulations in force in
Japan, upon their arival in the Republic of Ghana.

B, e



VI

VII.

VIIL

ADMINISTRATION OF THE PROJECT

The Vice-chancellor of the University of Ghana, the Republic of Ghana, will bear
overall responsibility for successful implementation of the Project. '

The Director of the Noguchi Memorial Institute for Medical Research, the Republic of
Ghana, as Head of the Project, will be responsible for the administrative and
managerial and technical matters of the Project.

The Japanese Chief Advisor will provide necessary recommendations and advice to
the Head of the Project on any matters pertaining to the implementation of the
Project.

The Japanese Experts will provide necessary technical guidance and advice to the
Ghanaian counterpart personnel on technical matters pertaining to the implementation of

the Project.

For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee will be established whose functions and
composition are described in ANNEX VIIL

JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the two Govermments, through
JICA and Ghanaian authorities concerned, at the middle and during the lastsix (6)
months of the cooperation term in order to examine the level of achievement.

CLAIMS AGAINST JAPANESE EXPERTS (INDEMNITY)

The Government of the Republic of Ghana shall bear claims, if any arises,

against the Japanese experts engaged in technical cooperation for the Project resulting
from. occurring in the course of. or otherwise connected with the discharge of their
official functions in the Republic of Ghana except for those arising from the willful
misconduct or gross negligence of the Japanese experts.

MUTUAL CONSULTATION

There will be mutual consultation between the two Governments on any major issues
arising {rom, or in connection with this Attached Document.

MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE
PROJECT.

For the purpose of promoting support for the Project among the people of the
Republic of Ghana, the Government of the Republic of Ghana will take appropriate
measures to make the Project widely known to the people of the Republic of Ghana.

—34— S e



IX.

TERM OF COOPERATION

The duration of the technical cooperation for the Project under this Attached Document
will be five (5) years from 1 January 1999.



ANNEX

[. MASTER PLAN

1. Overall Goal
To control infeciious diseases in Ghana.

2. Project Purpose
To strengthen relevant research and training capacity of the Noguchi Memorial Institute
for Medical Research in coflaboration with other public health institutions.

3. Ourput of the Project

(1) To delineate the epidemiology and pathogenesis of HIV/AIDS and STD in Ghana.

(2) To establish a reference and research laboratory for tuberculosis (TB) in Ghana..

(3) To delineatethe epidemiology and pathogenesis of vaccine prevealable diseases, and thus
contribute to vaccine development. :

(4) To establish bio-safety control system.

(5) To develop manpower in infectious diseases research and control.

4 Activites of the Project
(1) To conduct research in the following areas;
NHIV/AIDS and STD, Tuberculosis
-Molecular and antigenic characterization of HIV strains in Ghana.
-Sexually transmitied diseases and female reproductive health.
-Characterization of mycobacterial agents of wberculosis and their antmicrobial
sensitivity patterns in Ghana.
-Socio-economic determinants of non-compliance to tuberculosis treaument in Ghana.
2Waccine Preventable Diseases
-Establishment of a diagnostic and surveillance system for viral hemorrhagic fevers
in Ghana: Viral and Vector studies.
-Immune dystuaction and apoptosis in measles infection
-The effect of AIK-C measles vaccination on measles transmission in the Kassena
Nankana District.
-Development of potential vaccine candidate antigens for protection against
schistosomiasis. :
-Establishment and characterization of rodeat colonies for diaganosis of infections.
(2) To establish local competance for the operation of the biosafety facility.
(3) To conduct training of health personnel at the Noguchi Memonal Institute for Medical
Research.

[[. LIST OF JAPANESE EXPERTS

{1). Chief Advisor (one from the experuise in (3) below)
(2). Coordinator

(3). Experts in the following fields:
1) immunology
2) Virology



3) Bacteriology

4) Epidemiology

5) Parasitology

6} Bio-safety

7) Animal Care

8) Other related fields murvally agreed upon as necessary

Il LIST OF MACHINERY AND EQUIPMENT

1. Machinery and equipment for:
1) Immunology
2) Virology
3) Bacteriology
4) Epidemiology
5) Parasitology
6) Other related fields mutvally agreed upon as necessary

IV. LIST OF PRIVILEDGES, EXEMPTIONS AND B‘ENEFIT S FOR JAPANESE
EXPERTS

1. Exemptions from income tax and charges of any kind imposed on or in congmection with
the living allowances remitted from abroad.

2. Exemption from import and export duties and any other charges imposed on personal
and household effects, including one motoc vehicle per family, which may be brought in
from abroad or taken out of the Republic of Ghana.

3. In case of an accidemnt or emergency, the Government of the Republic of Ghana will
use all its available means to provide medical and other necessary assistance to the
Japanese experts and their families.

V. LIST OF GHANAIAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. The Director of the Noguchi Memonal Institute for Medical Research
2. The Director of Medical Services, Ministry of Health
3. Counterpart personnel in the following fields:
1) Immunology
2) Virology
3) Bacteriology
4) Epidemiology
5) Parasitology
6) Bio-safery
7) Animal Care
8) Other related fields mutually agreed upon as necessary
4. Administrative personnel
(1) Administration
(2) Accounting
(3) Secretary for Japanese chief advisor
(4) Clerical workers for Japanese experts
(5) Dnvers
(6) Other support staff mutually agreed upon as necessary
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VL LIST OF LAND, BUILDINGS AND FACILITIES

Land

Buildings and Facilities

(1) Sufficient facilities for the implementation of the Project

(2) Offices and other necessary facilities for the Japanese experts

(3) Facilities and services such as electricity, gas, and water supply, sewerage
systems, telephone, and furniture necessary for the Project activities

(4) Transportation facilities for the implementation of the Project

(5) Other facilities mutually agreed upon as necessary

VII. JOINT COORDINATING COMMITTEE

L.

(]

Functions

The Joint Coordinating Committee will meet at least once a year and whenever

necessity arises, and work:

(1) To formulate an Annual Work Plan for the Project in line with the Tentative
Schedule of Implementation formulated under the framework of this Record of
Discussions:

(2) To review the overall progress of the technical cooperation program as well as the
achievements of the above-mentioned Annual Work Plan:

(3) To review and exchange views on major issues arising from or in connection
with the Project activities;

(4) To enhance inter-institutional collaboration among the Project participating
organizations.

Composition

(1) Chairman: Director of the Noguchi Memorial Institute for Medical Research
(2) Members:
Ghanaian Side:
(a) Administrative Secretary of the Noguchi Memorial Institute for
Medical Research
(b) Principal Investigators of research activities
(c) Dean of Faculty of Social Science or his’her representative
(d) Dean of Faculty of Science or his/her representative
(e) Dean of the University of Ghana Medical School or his/her
representative
() Director of Medical Services or a representative of the Ministry
of Health
(g) Director of Health Research, Ministry of Health or his/her
representative.
(h) Head of Laboratory Services, Ministry of Health or his/her
representative.
(1) Head, Disease Control Unit, Ministry of Health or histher
representative.

(J) Representative of the Ministry of Finance. @

T UK



Japanese Side:
(2) Chief Advisor
(b) Coordinator
(c) Other Experts
(d) Other personnel to be dispatched by JICA
(e) - Officials from JICA Ghana office

Note: 1.  Official(s) of the Embassy of Japan in the Republic of Ghana may attend the
Joint Coordinating Committee as observer(s).
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(2) BEERHEE (TS 1)

TENTATIVE SCHEDULE OF IMPLEMENTATION
FOR THE INFECTIOUS DISEASES PROJECT
AT THE NOGUCHI MEMORIAL INSTITUTE FOR MEDICAL RESEARCH
IN THE REPUBLIC OF GHANA

The Japanese Implementation Survey Team (hereinafter referred to as the "Team”)and
the Ghanaian authorities concerned have jointly formulated the Tentative Schedule of
Implementation of the the Infectious Diseases Project at the Noguchi Memoral Institwe for
Medical Research (hereinafter referred to asthe "Project") as attached hereto.

This Tentative Schedule of Implementation has been formulated in accordance with the
Record of Discussions signed between the Team and the Ghana authorities concerned with
the Project, and is subject to the budget allocations of both countries necessary for the
implementation of the Project. This Tentative Schedule of Implementation is subject to change
within the framework of the Record of Discussions when necessity arises in the course of
the implementation of the Project.

Accra, Ghana
December 15, 1998

| o Corrgpme ol

Dr. Hitoshi Kamiya ” Professor David Ofor -Adjei.
Leader Director

Japanese Implementation Study Team Noguchi Memorial Institute
Japan Internarional Cooperation Agency for Medical Research

Japan University of Ghana, Legon

The Republic of Ghana



—_ l’b__

TENTATIVE RCHEDULE OF IMPLEMENTATION
Inteainus Diseases Projea at NMIMR (General)

Na |
JEY 1998 .1 FYI1r FY-000 2001 JFY2002 Y2003 _J
2 A Sy e w et EE sy 2 e A s 3 o8 w0y 2 YA vk 2 X 1) L M 36 7 A Fa01r Y 2 3|4 S e T B % MQIY Y

1. Acuvties (ReseachSwaly]
t Molecular and antguric characenzationof HIV stum in Ghana
2 Sexudly lrans muted disvases 20d femalt epredictve heatth
1 Chanxtenizion ef mycotac anal Agend of Wtencwons and their anumucrooal tens v paliae an Char
4 Sogio-monsinuc detanmunant of non-cemphiance W whe o s weshmeathin Cham . N . ] _
$ Fatabbichurent of a diagmostic and survedtance svsem for vimd RsemeThaqe fese in Ghara Yt ued Verioy

hplied N e ” - R - - R A T - - T T - - st s
% Imts dysfwzon a3 apcplosus in n=asl infecuon
7 Tha affecl of AikC meaclos vaccinalionan me ssiet lrars mu sion 10 e Kasteny Mankans Custrct N
3 Dovebpmentof patenbial vaccine candidate ant gers for prow clion agatis t shustetomns
9 Esiablishment and charxclenzauon of rdent colomts for diagrosis of infecticrs
10 Fstahhshment of hro sefety cystem
—_
2. Bctintes {Trainungy
= Lhiddle-level Manpovsr Truning Prognmme(tor fealth persennel m Ghara)
1) Labe diagrss of STD [ U _—
21 Quahity Conbiol of Smwar Exaaum (TD) - - - —_—
1) Labs diagnois of parasitic diseasss - - - -
3, Expers

{Long tam)
1) Cheel Adwisor T U AU U ORI (R
2} Vimlogy U St A
3) 7B Exunimtion Tachnique e e e e b
4) Vaccie Proventsble Disssses | b b o o e e e e R SR S
3} Parzaite bmmunslogy S O U S
6) Moleaular pameitology - e B el IR A e e
7y Ceondinator ' PR e b ool M P Ut U (PR G

St wim) o - e

srpreaiavety 10 n ol Approsnagly 10 nteial appramanty 10 nwsla) spprommatsly H0 O otd apprmnmately $ in ot
4, Tounterpact Truning A veners T ganons 13 felds) T penors (1 fnlds) T oo (3 £51ds) T (3 [rlds) 3 persons (3 Telde)
5. Hecestary Equpmonl
W be prowvided ofg e & yrer w0 b proveiad o e o pear w0 e provided orc e & your 10 be provided onc e & year e providad snce a year

. Suvey wam from JAYAH rple e mstan shaly sdvisory Sty Evahmtion

RPrnung eost of the prepct snchiding fie¥ tnp erd Refearch Acnstan fee, shall b borme by MhGME



TENTATIVE SCHEDULE OF IMPLEMENTATION
Infeaious Discases Projear st NMIMR -HIV/AIDSI

inthe field of ; Molecular and and genetic characterization of HIV strains in Ghana

No.2

JFY1959
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TENTATIVE SCHEDULE OF IMPLEMENTATION
Infectious Discases Project at NMIMR -HIV/AIDS2

in the ficld of ;Sexvally trensmived discases and femaule reproductive health,
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3) Conclusion
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TENTATIVE SCHEDULE OF IMFLEMENTATION (DRAFT)
Infectious Disenses Project at NMIMR -HIV/AIDS3 & 4

{Tuberculosis)

in the field of ; Characwrization of mycobecterial agenss of tubercvlosis and theic antimicrohial sensitivity puttems in Ghiana

Socio-economic determinnals of non-complisnce ta tuberculosis remument in Ghaaa,
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TENTATIVE SCHEDULE OF IMPLEMENTATION
Infectious Diseases Project st NMIMR

in the field of; Dyablishment of u disgrostic uad surveilnnce system lor viral hnemorrhagic fevers in Ghanw: viral and veclor stodics Mo.5
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TENTATIVE SCHEDULE OF IMPLEMENTATION

Infectious Discases Project st NMIMR
No.6

in the field of; Immune dysfunciion mad spoposis in mensles infection
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TENTATIVE SCUEDULE OF IMPLEMENTATION
{nfectious Diseases Project at NMIMR

inthe fickd of ; The effect of AlK-C mexsiex vmexination on ies ir ission in the Kessens Nankans Disria No. 7
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TENTATIVE SCHEDULE OF IMPLEMENTATION
Infectious Discases Project t NMIMR

in the ficld of Development of poiential vaccine candidate anligens for proicaiion ageinst schistosomiesis.
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TENTATIVE SCHEDULE OF IMPLEMENTATION

Infectious Diseases Projeat

at NMIMR

in the ficld of Estublishment and characterization of rodent colenies for dingnosis of jalectiony
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TENTATIVE SCHEDULE OF IMPLEMENTATION
Infecticus Disenses ijcc_l at NMIMR

in the fidd of; Esiablishment of biosi{sty system No.10
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(3) #E8oHMemorandum

Memorandum

Drt. Mori, a member of the Japanese Implementation Study Team of JICA for
the Infectious Diseases Project at the Noguchi Memorial Institute for Medical Research
(hereinafter referred to as “Institute™) visited the Institute from January 18 to 21
January. During his stay, he made a series of discussions with the concerned staff
members of the Institute in order to technically materialize the planned activities over
tuberculosis as described in the Master Plan and Tentative Schedule of Implementation,
both attached to the Record of Discussions of the Project. The results of the discussions

are summarized as below.

It was confirmed by Dr. Mori and the Institute that the tuberculosis research
closely connected with the national tuberculosis programme (NTP) is very relevant in
the light of the Overall Goal of the Project. They agreed on the following points, as they
considered them important to implement the research activities in the above direction

most effectively.

1. The tuberculosis research activities should be based on the skills of adequately high
level, which include smear microscopy, isolation culture of Mycobacterium
tuherculosis and its identification and drug sensitivity testing of M. tuberculosis.
Necessary training in these techniques should be provided to the Ghanaian staff
concerned. either in the counterpart training or on in-service basis with the assistance
of short-term and long-term Japanese experts. The tuberculosis team of technicians

thus trained will be the nucleus of the Institute as a national reference centre.

o

In order for the Institute to use its capacity for contributing to NTP of Ghana, the
Project should be involved in the improvement in the quality of bacteriological
laboratory works through the quality assurance programme with the technical
initiative. Operational studies should be done to find out the most effective approach
to.its routine nationwide practice.

. The characterization of M. tuberculosis in terms of its drug sensitivity will provide

(OB

the most useful basis for assessing the ultimate treatment outcome in NTP, if its study

is designed properly on the sampling basis. The Project should aim to establish the



wh

system of the national drug resistance surveillance as early as possible, in close

cooperation with NTP.

. The patient’s compliance is a critical issue in the Ghanaian tuberculosis treatment

programme, where absconding and irregular treatment cases are so common. The
DOTS strategy has been adopted in Ghana as a key policy to overcome this problem.
In this connection, the compliance study is expected to help NTP make further
progress in DOTS by analyzing the factors complicating the smooth adoption and

expansion of DOTS throughout the country.

It will be useful to have a joint working group consisting of the concerned staff

members of both sides of the Project and NTP of the Ministry of Health, for regular

and closer communication between them.

. In order to utilize the system of the counterpart training in Japan more effectively, the

Project should select the most appropriate person(s), not necessarily from the Institute

but from other organizations such as Ministry of Health.

Accra, Ghana

January 21, 1999

\
Dr. Toru Mori Dr. David Ofori-Adjei

Member Director

Japanese Implementation Study Team Nogucht Memeorial Insitute

Japan [nternational Cooperation Agency for Medical Research

Japan Ghana

Attached: Tentative Schedule of Implementation (Tuberculosis)
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Comparison of AIK-C measles vaccine in infants
at 6 months with Schwarz vaccine at 9 months:
a randomized controlled trial in Ghana*

F.K. Nkrumah," M. Osei-Kwasi,? S.K. Dunyo,® K.A. Koram,? & E.A. Afari*

In a randomized controlled trial in a measles endemic area, standard-dose (4.0 log,,pfu) AIK-C measles
vaccine administered at 6 months of age was compared to sitandard-dose Schwarz vaccine (3.7 log,, pfu)
given at 9 months. Seroconversion rates at 3 and 6 months after immunization in the two groups were
comparable and similar. The geometric mean lilres achieved were, however, significantly higher in the
Schwarz group (P < 0.05). No immediate serious side-effects were observed with either vaccine. We
conclude that standard-dose AIK-C measles vaccine can be recommended for measles immunization in
children below 8 months of age, especially in highly endemic and high-risk areas in developing countries.

Introduction

Despite the availability of safe and effective
vaccines, the high morbidity and mortality of
measles continue to be a major child health problem
in developing countries. It is estimated that measles
claims the lives of over 1 million children in the
world every year. Among children who contract
measles in the first year of life, mortality over the
next 10-12 months after infection could range from
6% to 32% (1-3). Since measles case fatality is high-
est in young infants it is desirable to immunize as
early in life as possible.

WHO currently recommends measles immuni-
zation at 9 months of age in endemic countries.
The Schwarz strain measles vaccine. which is usually
used for this schedule of immunization, is inad-
equately immunogenic below this age in the pres-
ence of pre-existing maternal antibodies (4-6). Many
children in measles-endemic countries therefore
contract the disecase before 9 months of age (1, 7, &).
This limitation of the Schwarz vaccine, coupled with
the severity of measles in infants who contract it
before the recommended age of immunization,
has necessitated a search for alternative measles
vaccines which may be more immunogenic in
younger infants.

Several workers have investigated the efficacy
of alternative measles vaccines as well as different

* From: Noguchi Memorial Institute for Medical Research
(NMIMR), University of Ghana, P.O. Box 25, Legon, Ghana.

' Director. Requests for reprints should be sent to Prof. Nkrumah
at the above address

2 Research Fellow, Virology Unit.

3 Research Fellow, Epidemiology Unit.

4 Senior Research Fellow, Epidemiology Unit.
Reprint No. 5871

routes of administration in infants aged 4-9 months
(9-12). Prominent among these vaccines are the
Edmonston-Zagreb (E-Z), CAM-70, Leningrad-16,
and the AIK-C strains. The E~Z strain vaccines have
received the most attention in field research (12-14),
and WHOQO initially advocated the use of high-titre
E-Z vaccines in highly endemic areas (75). How-
ever, considering the safety of this vaccine when ad-
ministered in high-titre doses to infants below 9
months of age (16), WHO rescinded the initial rec-
ommendation for its use at titres above 4.7 log,
plaque forming units (pfu) (/7). Another potential
candidate vaccine is the AIK-C strain measles vac-
cine which, in a limited trial in Japan, produced
100% seroconversion in children immunized
at 8 months of age (/8) and, in Togo, 9%6%
seroconversion in seronegative infants immunized at
age 4-5 months and 50% in infants who were
seropositive  before immunization (19). Despite
these encouraging results, there are very few studies
of infants below 9 months immunized with the ATK-
C vaccine. Issues relating to the immunogenicity of
this vaccine, especially in the presence of maternal
antibodies, and the duration of immunity have not
been fully documented. In this study, we compare
the seroresponse of standard-dose heat-stable AIK-
C measles vaccine administered to infants at 6
months of age with that of standard-dose Schwarz
vaccine administered at 9 months in a measles-en-
demic area in West Africa.

Methods

Study area and populaticn. The study was conducted
in Asamankesg, the capital town of East Akim Dis-
trict in the Eastern Region of Ghana. Measles is
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endemic in the district (population, approximately
100000), with cases reported throughout the vear.
About 10% of cascs occur in infants <9 months of
age. Curative health scrvices are delivered through
a district hospital at Asamankese and a number
of satellite health centres located in smaller towns.
Preventive health activitics are centred around ma-
ternal and child health (MCH) clinics. Routine
immunization is carricd out as recommended by
the Ghana Ministry of Health (MOH) and in-
fants receive measles vaceine (Schwarz) at 9 months
of age. Measles vaccine coverage in the district

averaged 45% over the period of the study (Febru-
ary 1993 to January 1993),

Study design. Infants aged 6 months (24-27 weeks)
who had been attending the Asamankese MCH
clinic regularly and had received all the required
immunizations  (BCG ot birth, oral poliovirus
vaccine X 3, and diphtheria-pertussis-tetanus X 3)
were identified when  they came  for  their
routine clinic visits. The study was explained to the
parents and their verbal consent obtained to partici-
pate in the study. The child was then randomly allo-
cated to either group A (1o receive AIK-C measles
vaccine at 6 months) or I3 {lo receive Schwarz mea-
sles vaccine at 9 months), using computer-generated
random numbers. T'o blind the study, infants receiv-
ing the Schwarz vaccine at 9 months of age received
yellow fever vaccine al 6 months, and infants in the
AIK-C group reccived vellow fever vaccine at 9
months of age. A child was ¢xcluded from the study
if he or she was febrile (temperature =38°C). or had
a previous history ol measles (according to mother’s
report). or was malnourished (<80% of cxpected
weight-for-age).

Infants were immunized subcutancously with
0.5ml of reconstitiled vaceine. Venous blood
samples (1ml) were obtained immediately prior to
immunization and at 3 months and 6 months after
immunization. The blood sumples were transported
under cold conditions 10 the Noguchi Institutc on the
same day, centrifuged. separated, and the serum
stored at —20°C unlil used. Mothers were requested
to note any reactions in the child and return to the
clinic with their infants on day 10 after immuniza-
tion. At these visits, the infants were cxamined.
axillary temperature was measured. and information
on adverse reactions obtained with the aid of a ques-
tionnaire. Those defaulting were visited at home on
day 11-12. Health care providers did not know to
which vaccine group the inlanty belonged.

Sample size. IF was assumed that seroconversion 3
mon_ths after immunization with Schwarz measles
vaccine would be 85% and the study would have

80% power to detect a difference of 15% in the
seroconversion rates between infants given AJIK-C
and Schwarz measles vaccine with 95% confidence.
Allowing for a drop-out rate of 30% the number
required per group was approximately 175.

Vaccine details and schedule of immunization.
Standard-dose (4.0log,,pfu) heat-stable AIK-C
strain vaccine. supplied by the Kitasato Institute of
Japan, was used according to the manufacturer’s rec-
ommendations. Standard-dose Schwarz vaccine
(3.710g,,pfu). provided by UNICEF for routine im-
munization, was obtained from the national EPI pro-
gramme in Ghana. Potencies of the two vaccines
were pre-tested by titration in parallel with interna-
tional reference measles vaccine. In addition, vials of
vaccines from the cold storage as well as left-overs
from the field were randomly tested for potency
throughout the study.

Measlies serology. The haemagglutination inhibition
(HI) assay. as recommended by WHOQO, was used for
the detection of measles antibodies (20). The test
sera were run in parallel with an in-house reference
serum whose agglutination inhibition titre had been
determined in international units (IU) by calibration
with the international antimeasles reference serum,
containing 10IU. The in-house reference serum con-
tained 1250mIU by this calibration. Test results were
expressed in mIU using the formula:

(alb) X 1250

where g is the reciprocal of the highest di-
lution at which the test serum inhibits haemag-
glutination. and b is the reciprocal of the highest
dilution at which the reference serum inhibits
haemaggiutination.

Definitions. Seropositivity of HI was defined as anti-
body detectable at a dilution of = 1:4 (equivalent to
approximately 40 mlIU).

Seroconversion for infants with no detectable
pre-existing antibodies was defined as a change
from seronegative status to seropositive status, For
infants with detectable pre-existing antibodies
before immunization, an individual was considered
to have seroconverted when the measured antibody
level equalled or exceeded fourfold the computed
residual maternal antibodies. The decay of maternal
antibodies was assumed to follow first-order kinetics
with a half-tife of 30 days. The level of antibodies
measured at 6 months of age (recruitment) was used
to calculate the expected antibody levels at 3 and 6
months after immunization for the AIK-C group
according to the following formula:



C=C™

where C, = antibody level at time 1, C, =
antibody level at time 0, ¢ = time, and x = a constant.

For the Schwarz group, the antibody level meas-
ured at 9 months was used to calculate the expected
values at 3 and 6 months after immunization.

Statistical analyses. These were performed using
SPSSPC+, version 6 (SPSS Inc, Chicago, IL, USA)
and Epi Info version 6.0 {Centers for Disease Con-
trol, Atlanta, GA, USA). Proportions were com-
pared using the y-test and continuous variables with
the Student’s t-test after log transformation of non-
normally distributed data. Statistical significance was
set at P =< 0.05. HI titres were converted to 1U and
analysed using geometric mean titres. Means are re-
ported with 95% confidence intervals.

Results

A total of 184 infants were randomized into the
ATK-C group and vaccinated at 6 months of age; 37
(20.1%) were seropositive (titre = 1:4) before im-
munization. In the Schwarz group, 220 infants were
initially recruited at 6 months of age; 40 (18.2%)
of them were seropositive. Of these 220 infants,
193 (87.7%) were immunized at 9 months of age.
There were no important differences between the
two groups at pre-immunization (Table 1). In the
Schwarz group, pre-immunization serology repeated
at 9 months showed that 45 were seropositive; 28
were seroconversions from seronegative status at 6
months ta seropositive status at 9 months, and an-
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other 12 demonstrated a fourfold or greater increase
in titre between the ages of 6 and 9 months. These 40
infants were subsequently excluded from further
comparative analysis of the data, since it was as-
sumed that they had been exposed to wild measles
virus in the intervening 3 months. In the Schwarz
group, therefore, only 5 infants had pre-existing ma-
ternal antibodies at 9 months of age. Three of the
infants randomized to receive Schwarz vaccine de-
veloped clinical measles before they were due for
immunization at 9 months of age; one of them died
of measles-associated complications.

Adverse reactions (Table 2). No immediate severe
adverse reactions were reported during the 10-day
follow-up period after immunization in either group.
Fever was reported by mothers more often in infants
immurnized with the ATK-C vaccine (21.7%) than in
the Schwarz group (11.4%) (odds ratic (OR) = 2.16
(95% confidence interval (CI) = 1.18, 3.95); P =
0.01). There was, however, no significant difference
in recorded temperatures above 37.5°C in those re-
porting fever at the time of visit. Mild rash was also
more frequently reported by mothers in the AIK-C
group (4.9%) compared with the Schwarz group
(1.3%), but the difference was not statistically signifi-
cant (OR = 3.26 (95% CI = 0.79, 15.43); P = 0.10).

Seroconversion and postimmunization geometric
mean titres (GMT)} (Table 3). A total of 164 out of the
184 infants who received the AIK-C vaccine at 6
months of age were seen and evaluated 3 months
after immunization; 126 out of 130 (96.9%) infants
who at pre-immunization were scromegative had
seroconveried. Their geometric mean titre (GMT)
was 338.9mlIU (95% CI = 279.8, 398.3). Of the re-

Table 1: Pre-immunization characteristics of study infants at enrolment in the

two vaccine groups

Vaccine group

AIK-C Schwarz
No. recruited 184 220
Age at recruitment 6 months 6 months
Age at immunization 6 months 9 months
Median weight (kg) at 7.4;6.5-8.002 7.0; 6.5-8.07
recruitment
No. of infants with detectable 37 (20)° 40; (18.2)®

antibody at recruitment
Geometric mean titre of infants

with detectable antibody

at recruitment (mlU/ml)

129.6; 86.1-193.1¢

913, 67.1-124.2°

# 25th and 75th percentiles of weight.
b Figures in parentheses are percentages.

¢ Figures in italics are 95% confidence intervals.
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Table 2: Distribution of adverse reactions following immunization with AIK-C

and Schwarz measles vaccines

Vaccine group

AIK-C (n = 184) Schwarz (n = 193)
Systemic reactions:
History of fever 40 (21.7)° 22 (11.4)¢
Temperature = 37.5°C 12 (6.5) 8 (4.1)
Diarrhoea 2(1.1) 0
Running nose 19 (10.3) 19 (9.8)
Cough 18 (9.8) 17 (8.8)
Rash 9 (4.9) 3(1.6)
Conjunctivitis 1 (0.5) o
Local reactions:
Redness of injection site 1 (0.5) 0
Swelling of injection site 0

2 Figures in parentheses are percentages.
* P =0.01.

maining 34 infants with pre-existing antibodies at 6
months of age, 27 (79.4%) seroconverted with a
GMT of 564.0mIU (95% CI = 3134, 1015.1). The
difference in seroconversion rates between infants
with and without pre-existing antibodies was statisti-
cally significant (P < 0.05), but the difference in
GMTs was not.

In the Schwarz group, 118 infants were assessed
3 months after immunization. Of 114 infants who
were seronegative at immunization 112 (98.2%)
seroconverted; their GMT was 690.1mIU (95% CI
= 579.8, 821.3). Four infants who were seropositive
prior to immunization also seroconverted after im-

munization; they all had very low levels of pre-
existing antibody (1:4).

Seroconversion rates 3 months after immu-
nization with the AIK-C vaccine (immunized at 6
months) were not statistically different from the
rates in the Schwarz group immunized at 9 month of
age. The Schwarz group, however, exhibited signifi-
cantly higher GMTs (P < 0.05).

A total- of 143 infants who received AIK-C
vaccine were reassessed 6 months after immuniza-
tion. Seroconversion rates in those who were
seronegative at the time of immunization (n = 113)
or had pre-existing antibodies (n = 30) were 97.3%

Table 3: Seroconversion rates 3 and 6 months after immunization with AIK-C and Schwarz measles vaccines

3 months after
seroconversion

6 months after
seroconversion

n GMTa n GMTs
AlK-C vaccine:
Seronegative before 130 (96.9)? 333.8; 279.8-398.3 113 (97.3) 389.6; 327.2-464.0
immunization
Seropositive before 34 (79.4) 564.0; 313.4-1015.1 30 (100) 531.7; 346.5-815.8
immunization
Total 164 (93.3) 366.2; 306.5~437.5 143 (97.9) 416.5; 353.5—490.6
Schwarz vaccine:
Seronegative before 114 (98.2) 690.1; 579.8~-821.3 111 (99.1) 691.3; 572.1-835.4
immunization
Seropositive before 4 (100) 156.3; 25.8-946.3 5 (80.0) 262.8; 40.0-1728.5
immunization
Total 118 (98.3) 655.6; 549.4-782.3 116 (98.3) 668.2; 554.7-805.0

2 GMT = geometric mean titre of HI antibody.
© Figures in parentheses are percentages.
¢ Figures in italics are 95% confidence intervals.



and 100% respectively, corresponding GMTs were
389.6mIU (95% CI = 3272, 464.0) and 531.7mlU
(95% CI = 346.5, 815.8). Differences in the sero-
conversion rates and GMTs were not statistically
significant.

In the Schwarz group, 116 infants were re-
assessed 6 months after immunization. The sero-
conversion rate in those who were seronegative at
the time of vaccination was 99.1%, with a GMT of
691.3miIU (95% CI = 572.1, 835.4). No significant
differences were observed in seroconversion rates
between the AIK-C and Schwarz groups at 6 months
post-immunization. GMTs were again significantly
higher in the group that received the Schwarz
vaccine compared to the AIK-C group (P < 0.05).
There was a significant positive correlation between
pre-immunization antibody levels and those 3
months after immunization (r = 049, n = 32, P =
0.014), but not between pre-immunization antibody
levels and those 6 months after immunization (r =
0.13, n = 28, P > 0.5) in the AIK-C group. In the
Schwarz group, although pre-immunization antibody
levels correlated with antibody levels at 3 and 6
months after immunization, there was a wide varia-
tion in the antibody levels and none of the correla-
tions was statistically significant.

The 40 children in the Schwarz group who
demonstrated serological evidence of natural
seroconversion by 9 months were also assessed at 3
and 6 months post-immunization. This group
achieved the highest GMTs at both 3 months
(983.4mIU (95% CI = 541.0, 1787.4)) and 6
months {906.0mIU (95% CI = 503.5, 1630.1)) after
immunization.

Discussion

WHO'’s recommendation for the administration of
measles vaccine to infants at the age of ¢ months in
endemic countries represents a compromise between
age-dependent vaccine efficacy and disease burden.
In highly endemic countries with high measles-
associated morbidity and mortality, such as sub-
Saharan Africa (27, 22}, immunization with
standard-dose Schwarz vaccine at 9 months, even at
relatively high coverage rates, has so far had only a
modest impact on measles transmission, and major
epidemics still occur (23, 24). During these epidem-
ics many of the affected children in whom morbidity
is particularly severe and mortality high are aged <9
months (&). There is therefore a need for alternative
measles vaccines that are immunogenic in young in-
fants under such epidemiological situations. The ad-
ministration of such a vaccine at a younger age may
more easily be incorporated into current EPI sched-
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ules, thereby reducing drop-out rates and increasing
coverage.

In the present clinical trial the seroresponse to
standard-dose AIK-C measles vaccine administered
at 6 months of age was comparable to that of stand-
ard-dose Schwarz vaccine administered at 9 months.
Moreover, the AIK-C vaccine provided 3 months
extra protection at the most vulnerable time of the
child’s life. The study showed no serious immmediate
adverse reactions in both vaccine groups. It may
therefore be concluded that immunization with
AIK-C vaccine at 6 months of age is as safe as
Schwarz vaccine at 9 months. Even in the presence of
pre-existing maternal antibodies, seroconversion
rates of close to 80% at 3 months and 100% at 6
months after immunization were achieved in infants
receiving the AIK-C vaccine. Antibody responses, as
measured by GMTs, were equally high and above
the frequently cited protective level of 200mIU (27).
Our results compare well with previous findings,
which suggest that, at 6 months and possibly earlier,
immunization with AIK-C measles vaccine induces
satisfactory and acceptable levels of protection
(12, 19).

An appreciable proportion of the infants
(20.7%) who were randomized to receive the
Schwarz vacecine seroconverted between 6 and 9
months of age, indicating exposure to circulating
wild measles virus in the study community. Similar
observations have been made in Togo (/9). These
findings suggest that in measles-endemic areas the
interpretation of seroresponses after measles immu-
nization should take into consideration possible
silent seroconversions resulting from exposure to
circulating wild measles virus. The fact that three
infants randomized to receive the Schwarz vaccine
developed severe clinical measles before they were
due for immunization at the age of 9 months under-
scores the need to immunize infants earlier than this
recommended age in highly measles-endemic areas.

Geometric mean titres at 3 and 6 months
after immunization were consistently higher in the
Schwarz group compared with the AIK-C group, al-
though the seroconversion rates were similar. A
likely explanation is that the Schwarz group of
infants at 9 months were immunologically more
mature and therefore had a better qualitative
seroresponse than the ATK-C group who were im-
munized at 6 months of age. Our study population is
currently being followed clinically and serologically
on a long-term basis to compare antibody persist-
ence over time and also assess possible late adverse
effects.

The often cited interference by pre-existing
maternally transferred antibodies on seroconversion
after measles immunization could not be confirmed
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in the Schwarz group owing to the small number of
infants with antibodies at pre-immunization. In the
AIK-C group good seroconversion rates were ob-
tained in infants with pre-existing antibodies, sug-
gesting that the strain of vaccine was adequately
immunogenic in the presence of maternal antibodies.
By 6 months of age, 80% of the study infants had lost
their maternally derived measles antibodies and
were susceptible to infection. Effective immuniza-
tion against measles at this age or even earlier would
greatly enhance control of measles in highly endemic
countries, especially among very young children, or
in high-risk densely populated urban areas and
refugee camps. However, before the current WHO
recommendations on measles immunization sched-
ules and vaccine strains can be modified in the light
of results like ours, issues concerning vaccine supply
and cost will need to be carefully considered and
addressed.
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Résume

Comparaison du vaccin antirougeoleux
AIK-C administré a 6 mois et du vaccin
Schwarz administré a 9 mois: essai
controlé randomisé au Ghana

L’age recommandé pour la vaccination antirou-
geoleuse avec le vaccin Schwarz dans les pays
d’endémie est actuellement de 9 mois. Dans la
plupart des secteurs d'endémie rougeoleuse, un
nombre considérable d’enfants contractent fa
rougéole avant 9 mois, alors que C'est dans cette
classe d’age que la mortalité et la morbidité sont les
plus élevées. Un vaccin antirougeoleux ayant une
efficacité et une innocuité démontrées administré
avant 9 mois serait particulierement bienvenu dans
les programmes de lutte des pays en développe-
ment. Nous avons par conséquent comparé les
réeponses sérologiques au vaccin Schwarz et au
vaccin  antirougeoleux  AIK-C, lequel serait
immunocgéne avant 'Age de 9 mois. On a comparé
au cours d'un essai randomisé controlé réalisé
dans un secteur d’endémie rougeoleuse au Ghana
les réponses sérologiques, mesurées par inhibition

de I'hémagglutination (IH), vis-a-vis du vaccin
antirougeoleux AIK-C administré a 6mois a dose
normale, soit 4,0log,, UFP (unités formant plage),
et le vaccin antirougeoleux Schwarz administré &
9mois a dose normale, soit 3,7 log,, UFP.

Trois et 6 mois aprés la vaccination, le taux de
conversion etait de 93,3% et 97,9% respectivement
dans le groupe AIK-C, et de 98,3% et 98,3%
respectivement dans le groupe Schwarz. Le titre
géometrigue moyen en mUl était cependant
supérieur dans le groupe Schwarz respectivement
3 mois (655,68 avec intervalle de confiance a 95%
(1Cqs0): 549,4-782.3; contre 366,2 avec IC,.,:
306,5-437.5; p < 0,05) et 6 mois (668,0 avec IC,,:
554,7-805,0; contre 416,5 avec 1C.,: 353,5-490,6;
p < 0,05) aprés la vaccination. Aucun effet
indésirable grave immédiat n'a été observé avec
aucun des vaccins.

La séroconversion aprés vaccination par le
vaccin antirougeoleux AIK-C administré & 6 mois
était comparable a celle obtenue avec le vaccin
Schwarz administré a 9mois. Si les fitres moyens
étaient plus faibles dans le groupe AIK-GC, ils se
situaient néanmoins bien au-dessus de 200muUl,
titre considéré en général comme protecteur. Nous
en concluons que le vaccin AIK-C pourrait étre
recommandé pour la vaccination antirougeoleuse
avant 9 mois, notamment en secteur de forte
endémie et & risque élevé des pays en
développement.
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