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The changing age ecology
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SUMMARY

In the City of Gweru measles vaccination was
commenced in 1971. With the advent of the
Expanded Programme on Immunisation in 1981-82,
mcasles vaccination coverage was increased,
reaching over 80 pc in 1985 and after. Despitc this
vaccination effort measles morbidity rates have
remained high and epidemics continue to occur
periodically. It is argued that the shift of the discase
from young age groups to older children, coupled
with the fact that there are more vaccinces amongst
cases with the discase, will mean that transmission
will continue uninterrupted. Possible reasons for
persistent transmission in older children are explored.
Itis concluded that measles revaccination is required
10 interrupt measles transmission.

INTRODUCTION

World-wide an estimated two million children die
from measles and its complications every year.
Scvere mcasles is limited gcographically to
developing countrics where it is unquestionably one
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of the most prevalent and serious infectious discascs
of childhood.? This grucsome cpidemiological
picturc has provided a strong priori case for measles
prevention through immunisation.

In the City of Gweru in Zimbabwe, vaccination
against mcaslcs was commenced in 1971, gained
momentum in the late seventics and was accelerated
and consolidated with the advent of the Expanded
Programmec on Immunisation (EPI) in 1982-83. In
this paper we shall cxamine how, despite aggressive
cfforts aimed at controlling measles through
vaccination, it would not be possible to intcrrupt
mcasles transmission with the single nine months of
age vaccination regime, due o the changing age
epidcmiology of the discase.

MATERIALS AND METHODS

This study was carried out in the City of Gweru, the
third largest city in Zimbabwe with a total population
of 110 000 people.

In Gweru measles vaccination is donge as part of the
EPI cffort. A single dosc of live hyperattenuated
Schwarz strain vaccine (0.5mls or 1000 TCIDSO0) is
administered to infants at nine months of age.
Survcillance of immunisation activitics (including
mcaslcs morbidity and mortality data) is managed
through records and discasc registers of the routine
health information system. The data indicated
hercunder are extracted from this source.

RESULTS

Mecasles vaccination in the under fives rose from 1.8
pcin 1971 to 90.7 pc in 1989, a fifth fold increase in
an 18 yecar period. Commencement of the EPI in
1981-82 brought forth a rise in the vaccination
coverage from 66 pc in 1982 10 91 pc in 1989. (Sce
Table 1 and Figurc 1).
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Figure I Measles immunisation coverage in aye group 0-5 years (1971- 89)
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1able 1: Measles immumnisation coverage in the age
group 0-5 years
Your 1971 1975 1979 1980 1981 1985 1988 1989
Populalion
C-yows 11459 11057 12476 13943 15867 26302 23884 18933
Population
vactinated 203 3177 7186 8350 10259 22561 20135 17168
pc
Coverage 1,78 2873 56.38 6347 6466 8573 8430 9068

Measles mortality rate has declined from an all
high of 115/1000 000 population in 1968 to zero in
1989. A steady decline in measles mortality
commenced {rom 1970. By 1980 the mortality ratc
had dwindled to 6/100 000 population. (Scc Table I1
and Figure II).

Measles epidemics continue to occur periodically
and their magnitude rescmbles that of the

pre-immunisation ¢ra. Annual incidence rates of
measles remam high. (See Table I and Figure 11I)

Table IV represents the age distribution of cases of
measles between 1968 and 1989. From 1968 to 1989
the age group 0-9 months’ contribution to the annual
incidence of measles has varied between 4 pe and 12
pe. In the 21 year period 1o 1989 the age group’s
annual contribution to measles incidence has
averaged 8 pc (See Table V)

Between 1968 and 1983 the age group 0-23
months dominated the morbidity picture. In this
period the age group accounted for over 50 pc
mcasles cases annually. The four year period 1983 10
1986 represents a transitional phase in which the
proportion of cases occurring amongst older children
of 60 months of age and over begins to incrcase and
this featurc is well established after 1988, with this

Table 11: Measles Mortality — annual mortality, morality rates and fatality rates (Disease specific mortality,

mortality rates and fatality rates

Year 1961 1964 1967 1968 1970 1971 1974 1975 1977
Total Population 27283 40851 44588 45376 46172 48631 57569 59777 64840
Annual measles deaths 5 24 49 52 26 17 14 3 5
Annual measles mortality rate per

100 000 population 13 59 110 115 56 35 24 5 8
Measles fatality rate per 100 cases 8 22 48 38 25 15 6 6 2
Year 1979 1980 1981 1982 1983 1986 1987 1988 1989
Total Population 66381 69786 74181 76955 81648 99055 102350 105532 108671
Annual measles deaths 10 4 3 1 0 0 1 0
Annual measles monality rate per

100 000 population . 15 6 3 4 13 0 0 1 0
Measles fatality rate per 100 cases 5 3 1 3 0 0 6 0
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Figure I1: Measles disease-specific mortality rate per 100 000 population
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Tuble 111: Measles-annual incidence and incidence rate (Disease specific morbidity in the total population)

Year 1947 1950 1955 1959 1960 1964 1967 1970 1975 1979
Total population 28055 30035 33079 35729 36577 40851 41588 48631 59777 66381
Annual incidence 107 26 2 10 41 109 83 103 52 210
Incidence rate per

100 000 population 381 87 6 28 12 198 231 212 87 316
Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
Total population 69786 76955 76955 81648 89715 95310 99055 102350 105532 108671
Annual incidence 91 15 244 418 50 527 356 267 2n 164
Incidence rate per

100 000 population 130 155 317 512 56 553 359 261 257 151

Figure 111 Measles annual incidence rates 1947-1989
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age group accounting for 59 pc of measles cases
annually.

Data on vaccination status of cases is available
from 1980 (Sec Table VII) By 1982 thc age group
10-59 months had more vaccinated than
unvaccinated cases, 59 pc and 41 pc respectively.
This phenomenon occurred two years later in 1984
for the age group 60-119 months when the

vaccinated cascs accounted for 60 pc of cases while
the unvaccinated accounted for 40 pc cases.

Both agc groups have since then registered more
vaccinated cascs than unvaccinated. The age group
120 months plus, although it has contributed no more
than 13 pc to measles annual incidence in any one
year, has in the past 10-year period contributed more
unvaccinated cases than vaccinated (See Table VIII).
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Table 1V: Measles annual incidence by age group
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Age Groups (in months)

Annual
Year 0-8 01 12-23 24-35 3647 48-58 60-71 72-83 84-95  96-107 105-119 120+ Incidence
1968 8 26 56 16 18 11 2 4 0 2 0 3 138
1970 7 15 39 10 Bk 4 2 2 6 3 3 8 103
1971 5 17 36 13 10 7 4 4 4 4 4 1 114
1975 2 1 23 5 3 3 3 2 0 0 0 2 52
1979 10 28 67 24 16 15 8 13 14 5 3 17 210
1980 12 15 46 23 il 3 6 6 1 2 3 10 126
1981 10 22 48 7 7 4 3 5 6 2 4 7 115
1982 22 36 95 32 27 " 9 9 5 6 3 11 244
1084 5 9 11 13 5 4 4 7 0 0 0 2 49
1985 54 72 87 78 65 62 37 30 18 25 1 52 527
1987 20 28 45 19 26 21 25 40 25 10 7 21 267
1988 19 31 27 25 18 23 26 48 22 23 1 17 271

N v > Y -

Table V Measles incidence in the age group 0-9 DISCUSSION

months (1968—1989)

Year Cases pc of total annual
incidence

1968 8 6

1970 7 7

1971 5 4

1975 2 4

1979 10 5

1980 12 10

1981 10 9

1982 22 9

1984 5 10

1985 54 10

1987 20 8

1988 19 7

1989 18 12

In Gweru the mcasics mortality rate has declined
dramatically. Going by experience clsewhere it can
not be doubted that immunisation has played a role
in this decline.”

What has vexed us is that despite a high measles
vaccination coverage and a rosy mortality picture,
mcasles morbidity rates arc unyiclding. This we have
understood to mean that the degree of exposure and
susceptibility of the child population to the discase
has remained the same over the years.

In somc decveloping countrics the age group
zero-nine years has been responsible for high rates
of measles transmission to a point where WHO has
rccommended that the “‘high titre”’
Edmonston-Zagreb (EZ) mcasles vaccine be

Table VI: Measles incidence in the age groups 0-23 months and 60 months” (1968-1989)

0~23 months 60 months+

Measles Annual pe of annual pc of annual
Year Incidence Cases Incidence Cases Incidence
1968 138 82 59 11 8
1970 103 54 52 24 23
1971 114 53 47 31 27
1975 52 34 65 7 14
1979 210 95 45 60 29
1980 126 61 48 28 22
1981 115 70 61 27 24
1982 244 131 54 43 18
1984 49 20 4 7 14
1985 527 159 30 173 33
1987 267 73 27 128 48
1988 27 58 21 147 54
1989 164 37 23 89 54
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Table VII:Measles annual incidence by age groups vs vaccination status
Measles annual incidence by age groups in months and vaccination status

Measles
Year 0-9m 10-11m 12-23m 24-35m 36-47m 48-59m 60-71m 72-83m 84-95m 96-107m 108-119m 120+m Annual

Incidence

+ —  + — + -+ — + -  + - + — + - o+ = + — + - + -

1980 12 21 123 12 2 9 1+ 2 4 2 4 2 01 0 2 03 2 8 126
1981 10 111 2325 2 5 2 5 0 4 0 3 4 1 15 11 0 4 0 7 115
1982 22 1 3 52 43 18 14 17 10 8 3 4 5 4 5 2 3 3 3 2 1 4 7 244
1983 53 23 2 78 62 29 24 23 15 13 6 7 4 3 8 6 2 6 9 3 5 5 32 418
1984 5 31 5 610 3 3 2 2 2 2 2 10 00 00 00 0 2 49
1985 54 14 4 54 33 51 27 30 35 30 22 2 15 16 14 71 114 5 6 8 44 527
1986 31 13 7 37 17 30 13 29 9 27 9 26 14 23 S5 11 8 4 7 3 3 5 25 356
1987 20 53 3 11 15 4 2¢ 5 18 3 193 6 3 5 24 1 6 4 4 3 7 14 267
1988 19 8 4 17 10 14 11 13 5 18 5 23 3 30 18 15 7 16 7 4 7 3 14 271
1989 18 4 310 1 13 4 11 3 5 2 7 113 10 11 9 8 4 3 2 1 20 164

s=Vaccinated
—Not vaccinatad

Table VIII: Vaccination status of cases for the age groups 10-59 months, 60119 months and 120 months+

(1980-1989)

Year 10-53 months 60-119 months 120 months+

No. of Vaccinated Unvaccinated No. of Vaccinated ~ Unvaccinated No.of  Vaccinated Unvaccinated

Cases No. pc No. pc Cases No. pc No. pc Cases No. pc No. pc
1980 86 18 (21) 68 (79) 18 8 (44) 10 (56) 10 2 (20) 8 (80)
1981 74 28 (38) 6 (62) 20 6 (30) 14 (70) 7 0 (0) 7 (100)
1982 179 106 {59) 3 (41) 32 13 (41) 19 (59) 1 4 (36) 7 (64)
1083 275 166 (60) 109 (40 55 27 (49) 28 (51) 37 5 (14) 32 (86)
1984 37 23 (62) 4 (38) 5 3 (60) 2 (40) 2 0 (0) 2 {100)
1985 300 179 (60) 191 (40) 121 61 (50) 60 (50) 52 8 (15) 44 (85)
1986 191 136 (71) 5 (29) 104 67 (64) 37 (36) 30 5 (17) 2 (83)
1987 119 93 (78) 6 (22) 107 88 (82) 18 (18) 21 7 (33) 14 (67)
1988 105 70 (67) 5 {33) 130 88 (68) - 42 (32) 17 3 (18) 14 (82)
1989 56 43 (77) 3 (23) 68 42 (62) 2 (38) 21 1 (5 20 (95)

- . . . 5
administered to infants at six months of age 245

Occurrence of measles before the age of nine months
ininfants is not a problem of public health importance
in our cxperience Mcasles studlcs carried out in rural
Zimbabwc show a similar pictare. ® Onaccountof this
we have had no epidemiological imperative o
vaccine children before the age of ninc months.

We have witnessed an altered age character of the
disease. An increasing and greater proportion of cascs
now occurs in the older age groups of 60 months of
age plus, as opposed to the traditionally exposed and
susceptible population of 23 months of age and under,
who bore the brunt of measles transmission prior to
widesprcad mcasles immunisation. Immunisation
(particularly high immunisation coverage, but of less
than 100 pc uptake, whose target age group has been
children under two years) is said to be responsiblc for
this change in the epidemiological pattern of

measles. A 51m1]ar picture has been obscrved in rural
Zimbabwe. ® The shift to older children in the
transmission pattcrn of the diseasc is cxacerbated by
the fact that this is occurring to a school-going
population and schools are known to be fertile
grounds for transmission of mcasles.

The proportion of cases which occurs amongst
previously vaccinated children has been increasing.
This is an cxpected conscquence of a high
covcrage. 28 However, in a situation like ours where
morbidity rates have remained high in the face of a
vaccination cffort amounting to a coverage of over
80 pc in the six years up to 1989, measles cascs
occurring amongst vaccinees arc suspect. This is
particularly so when cognisance is taken of the fact
that they have continuously accounted for over 60 pc
of cases in the four years to 1989 in both the 10-59
months and 60-119 months age groups. This picture
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has given us rcason to believe that vaccines arc
supporting transmission and arc conscquently
fuelling the pool of susceptibles.

Einnemann reports that in some studies measles
occurring in previously vaccinated children have
contributed significantly to pcrpetuation of
cpidemics. In community outbreaks from four to 32
pe of cases have involved vaccinated children and in
school epidemics 89 pc. When vaccine efficacy has
been determined in these epidemics it has ranged
from 67 pc o 90 pe the overall vaccine efficacy has
been about 90 pe. i May be this sct of circumstances
explains the mechanism by which the shift of the
discasc 1o older school-going children contributes to
maintenance and perpetuation of high measles
morbidily rates.

Another cpidemiological peculiarity we have
obscrved relates to an increasing occurrence of
predominantly unvaccinated cascs aged 120 months
and over. This phenomenon has also been observed
in measles studies carried out in the rural
Zimbabwe.!% Tt could be that these pcoplc were
sparcd from contracting measles in carly childhood
due to protection from herd immunity.

What are the implications of these findings?
1. As indicated earlicr we do not scc the need to
vaccinate any child carlier than ninc months of age.

2. Although therc has been a shift in the
transmission of the discasc from young to older
children, the young children (under 23 months of age)
represented 23 pe of all cascs of the discase in 1989.
Thus their level of contribution to transmission of the
- discasc, we belicve, is substantiated and

conscquently we will maintain the policy of
vaccinating children at nine months of age.

3. The shift of the diseasc to older children many
of whom arc vaccinated has mcant to us that they are
not adequately protected by the single ninec month
dose. Within our experience, the other childhood
immunisable conditions such as pertussis, polio,
diphtheria and tctanus, for which several
vaccinations arc required for cach child to effect
meaningful immunity, have virtually disappeared at
a vaccination coverage of over 80 pe. Given this
background wec have had rcason to believe that
possibly due to cither age at vaccination (in rclation

- to maternal antibody activity at nine months of age)

Vol. 38, No. 6, June 1992

or hyperattenuation of the vaccine (or both) when we
vaccinate them young, the immunogenicity of the
vaccine is compromised. As the children advance in
age their immunocapacity declines and conscquently
renders them susceptible to infection, It is thus
possible that if they were to be revaccinated, possibly
atschool entry, their immunocapacity would improve
and this might interrupt measles transmission in the
older children. Ebrahim has obscrved that
vaccinc-induced immunity should be considered as
long term rather than life long and conscquendy if
there is a rcappearance of the discase in immuniscd
populations revaccination should be considered.!!

CONCLUSION

There is distinct possibility that as the level of
immunity improves among children, discase
transmission could shift to young adults and older
people. In fact a rend towards adult measles has been
observed in the United Kingdom.l2 The public health
implications of such a shift rcmain unclear but it
could turn out to be disastrous particularly in relation
to severity of the discasc and the cffects of the disease
on pregnant women. What all this means is that the
prescnt immunisation practice in developing
countrics cannot intcrrupt measles transmission. To
wholly intcrrupt the discase may rcquirc a
vaccination regime with boosters (revaccination) 10
ensurc that as the young population proceeds into
adulthood they arc adequately protected from the
discasc.
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