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The Epidemiological Impact of Antimeningococcal B
Vaccination in Cuba

Antonio Pérez RodrigueZ, Félix Dickinson, Alberto Baly, Ramén Martinez

Instituto de Medicina Tropical “Pedro Kouri”, Autopista Novia del Mediodia km 6, Municipio Lisa,
Ciudad de La Habana, Marianao 13, Cuba

The incidence of invasive meningococcal disease (IMD) before (1984-1988) and after (1989-1994),
a nationwide intervention with VA-MENGOC-BC vaccination started in 1989, was compared. The
prevaccination period incidence density (ID> 8.8P ¥@ar-person) was higher than the postvaccina-
tion ID (ID< 6.5/ 1(Pyear-person). The percentage proportional differences from the start to the end of
each period of ID in the vaccinal period was higher (87%) than the prevaccinal (37%) with significant
differences among vaccinated groups (< 25 years old). A break-point (Chow test) was confirmed by the
decrease in the ID between 1989 and 1990 in children under 1 year old, 5-9, 10-14, 15-19 and 50-54
years. Comparison of ID using maps showed a decrease in IMD in all municipalities during the postvac-
cination period. These findings support the epidemiological impact of VA-MENGOC-BC vaccination in
the reduction of IMD morbidity.

Key words: invasive meningococcal disease - impact of vaccination - antimeningococcal B vaccine - vaccine
effectiveness - control of epidemic - Cuba

Septicemia and meningitis are the mostvaccine (Merieux Laboratories) in the portion of
lifethreatening forms of invasive meningococcathe population ranging in age from 3 months to 19
disease (IMD) infections (De Voe 1982). This disyears. A vaccination coverage of 80% was
ease has become a relevant worldwide health profiehieved, resulting in a reductionmeéningococci
lem because of it's high morbidity and mortality. C infections (Valcarcel et al. 1990). Despite this

Thirteen serogroups have been identified basedtervention, the incidence rate continued to rise
on antigenic differences in the capsular polysa@and in 1980 the Public Health Ministry considered
charides of the causative agents. The most conMD as a nationwide major health problem. The
mon are A, B and C which are responsible for 90%revailing serogroups were B (78.4%) and
of disease in the whole world (PAHO 1994, WHGserogroup C (7.2%). The peak of the epidemic
1996). occurred in 1983, reaching a maximum incidence

At present in Europe, Australia and Americaof 14.4 cases per 100,000 inhabitants. In the 1980s
the incidence of serogroup B disease is increasimgsearch started in Cuba on a serogroup B-C vac-
mostly in children under 5 years of age (WHCcine (VA-MENGOC-BC) produced from strain
1996). The European incidence rate in 1998u385/83 (B:4; P1.15) which consisted of lipooli-
reached 1.71 cases per 100,000 inhabitants and tesaccharide-depleted outer membrane proteins
prevailing serogroups were B (69%) and C (27%@nd group C polysaccharide, enriched with enve-
(Noah & Connolly 1996). lope proteins from 65 to 95 kDa (Sierra et al. 1990).

IMD was endemic in Cuba (10-41 cases peBased on encouraging results in the efficacy trials
year) and was not considered a health problerhetween 1987 and 1988, the Ministry of Public
Starting from 1962, the reported incidence inHealth carried out a massive vaccination of the high
creased from 0.1, reaching 1.8 cases per 100,066k population under 20 years of age, achieving
inhabitants in 1978, with the increased incidenc85% coverage (>3 million vaccinated) with re-
mostly caused by serogroup C. The Public Healtmarkable success in the control of IMD (Almeida
Ministry decided to carry out nationwide vaccina& Rico 1994). Starting in 1991 the vaccine was
tion in 1979 with a capsular polysaccharide A-Gncluded in the National Immunization Program

(NIP) for all infants (first dose at 3% months and
the second at 5% months), and since then has
achieved 89.4% of coverage (581,210 infants)
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MATERIALS AND METHODS a comparison of individuals under 25 an®5

- Id between periods.
Study population and data sourceCuban Y®aS 0
population data obtained from the National Center A Chow Test (Novales 1998yas performed

; e hich considered the hypothesis of a break point
of Population and Development were used in smgﬂg " g
ages from 0 to 4 years old and quinquenial groug8 1989 or 19900 because of the high vaccination
for the remainder. coverage (>80%) in the population under 25 years

The Cuban State Health System is based on n%ﬂc- agl’%e ID of the prevaccinal and vaccinal peri-
tionwide free health service with total access ang s was manped aFt) the municipal level in eafh age
equal opportunity for every citizen to obtain medi? . orl)p o illustrate th P duction of thi 9
cal assistance, hospitalization, vaccination, socigf QuP In orcer to iustrate the reduction ot this
assistance and other services. Therefore Natio plcatorall over the country. As an example, only
Epidemiological Surveillance System has covere € maps for _the children under 1 year old were
the entire country since 1962 and provided passi\'/'édgded in this Paper. q ina EPIINFO 6.0
information data on all reported IMD (7,448 case aia processing Wafs made using s
in the selected period between January 1st, 1984 CEL 5.1, Statlgtlca or Windows 4.3, TSP 7.0
December 31st, 1994. In view of the severity ofo run Chow Test; MAPINFO was used for mak-
IMD, all suspicious cases are always referred th'9 Maps.
hospital, where the laboratory diagnosis and notifi- RESULTS
cation are en?]orr]sed: Inl addiltion, an”(_)vfersi.ght Com- = om 1984 to 1994 total ID decreased from
mittee in each hospital analyses all Infectious NeY, ;1441 cases) to 0.8 (88 cases) per 100,000
rological syndromes to ensure cases of menin ersons-year. In the prevaccinal period the ID re-
coccal disease were not missed. Complementa ction was from 14.1 (1401 cases), to 8.8 (922
epidemiological information about IMD cases Wastases) per 100,000 pérsons-year (reductioh of 479
obtained from the National Meningococcal Surveyéa ’

as established the control program. The reIiabiIi% ses), but in the vaccinal period the reduction

! served was more significant from 6.5 (683 cases)
and fitness of the data was assured by the aboygg only 0.8 (88 cases) per 100,000 persons-year

stated standarization of diagnosis, compulsory a : :

complete reporting and registration of a systematr& 95 feyver cases). The highest risk Qf IMD was

audited-evaluated surveillance system. This include ong infants of less '_[han L year old in bOth pert-
' s. From 1992 the highest risk was for children

the 1982 changeless definition which considereduehder 3 years old but was lower than in the

confirmed case as “every patient with clinical III'prevaccinal period. In all simple and clustered ages

ness consistent with IMD afdkisseria meningitidis 0 : )
isolat_ion from blood or cerebrqspinal fluid and/or tri'r? a'%‘;ﬁgﬁefﬁgnbgomraerg&acvﬁﬁ ﬁgug;ggéggxglc
positive antigen test for. Meningococcus and/pra%he overall risk of IMD was higher in the popula-.

Gram stain c_>f cgrebrosp_mal flmd_ or blood sh_ov_vmqion under 20 years old in both periods and the de-
Gr;atm-_r&egqtl\l/eilp lOICOQC' Exce%tlohnall)(/j by C“r}" crease observed among this group was remarkable
cal-epidemiological criteria and the advice of au= ; ; A i
thorized experts”. during the vaccinal period. Contrarily in the popu

Analysis The statistical analysis involved two lation= 20 years old, which remained unvaccinated,

well defined periods in which the only differenceln?)tv\(’:ﬂ:nlogv n%\;gglmvsugr? :ﬁgﬁgnaelr%eo{fx;gdcgg_
was vaccine intervention: the first, from Januar 9 y P

o red (Tables 1, 11).
1st, 1984 to December 31st, 1988 and coincidel ¢ When comparing ID percentage proportional
with the decrease of the epidemic without vaCCigio,ences in hoth periods, the highest reduction
nation mediation (prevaccinal period) and the othe\5V b dinth . ,I iod. Al
with the mediation of VA-MENGOC-BC vaccine, o> OPSelvedin thevaccinal period. /Al age groups

'Jeduced their ID in the vaccinal period, but this
E:/C;Tci\]niﬂuaerr%o%j‘;‘t' 1989 to December 31st, 19%‘\%5 particularly marked in children under 3 years
P ' old (Fig. 3). The Sign rank Wilcoxon Test con-

Chronological series of incidence density (ID)firmed the significant differences between both

(Miettinen 1976, Kleinbaum et al. 1982, Rothman__ . ; .
. - eriods (p<0.01), most notably in the vaccinated
1987, Jenicek & Cléroux 1993), per yedlowed population (p=0.0019).

the descriptive analysis. . . R
, . The Chow Test provided evidence for a signifi-
eaCLheeF;?(;ge?g%gDe) F\),\r,g[r)grggﬂil|§£§rggcgsﬁ I;O&ant break point (p<0.05) in 1989 for groups under
P Tyearold, 15-19 and 50-54 years old, while in 1990

(Dintia - .IDfinal) / IDjpigg -100. the statistical significance was only observed in 1

The Sign Rank Wilcoxon Test was used t0 Calye a1 19 children, 5-9 and 10-14 years old age
culate the respective percentage difference ID me ups, coincident with the achievement of high

in each age group and period. This finally alloweg,ccination coverage (Table Ill). As an example, in
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TABLE |
Invasive meningococcal disease. Number of cases according to age and year of occurrence. Cuba 1984-1994
Prevaccinal period Vaccinal period
Age 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
<1 203 213 221 209 215 184 133 86 58 34 26
1 92 87 77 72 76 67 40 20 16 5 6
2 49 75 59 56 45 23 18 11 9 8 4
3 60 55 40 37 41 32 8 16 7 2 3
4 48 43 29 28 38 17 14 7 6 3 5
5-9 189 161 136 99 98 89 40 27 16 9 15
10-14 236 205 193 131 124 77 39 15 3 4 6
15-19 170 179 114 94 66 50 39 11 7 2 2
20-24 76 62 52 32 46 30 17 5 3 2 0
25-29 37 49 32 14 30 14 11 8 2 3 4
30-34 30 32 26 15 21 13 12 9 1 3 0
35-39 35 41 24 8 14 10 12 5 7 0 1
40-44 39 29 22 29 23 15 10 9 2 2 1
45-49 29 26 21 13 19 17 14 4 0 2 2
50-54 28 23 19 15 10 12 14 3 4 4 2
55-59 22 19 20 13 15 11 10 4 5 1 3
60-64 15 22 14 13 14 6 6 3 2 0 0
=65 43 33 32 33 27 16 17 15 4 10 8
Total 1401 1354 1131 911 922 683 454 258 152 94 88
TABLE Il

Invasive meningococcal disease. Incidence densifjy@dr-person according to age and year of occurrence.
Cuba 1984-1994

Prevaccinal period Vaccinal period
Age 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
<1 123.6 118.6 1346 117.7 1156 1005 71.9 49.9 37.2 22.5 14.9

1 56.6 50.1 42.9 43.9 42.9 36.0 21.8 10.8 9.3 3.2 3.4
2 315 46.7 36.4 31.6 27.6 13.0 9.7 6.0 4.9 4.6 2.2
3 45.3 35.2 22.2 20.6 251 17.3 4.5 8.6 3.7 1.0 1.6
4 36.3 32.4 18.6 17.4 23.5 9.6 8.5 3.9 3.2 1.6 2.7
5-9 22.0 20.2 19.2 141 13.6 11.9 53 3.3 1.9 1.0 1.7

10-14 20..9 19.0 18.9 14.0 14.4 9.6 4.8 2.1 0.4 0.5 0.8
15-19 14.6 155 9.8 8.0 5.7 4.5 3.4 11 0.7 0.2 0.2

20-24 7.2 5.6 4.5 2.7 3.9 2.6 1.4 0.4 0.2 0.1 0.0
25-29 5.2 6.7 3.9 15 3.0 1.3 1.0 0.7 0.1 0.2 0.3
30-34 4.3 4.6 3.6 2.1 3.0 1.9 1.7 11 0.1 0.3 0.0
35-39 54 6.2 3.5 11 1.9 1.3 15 0.7 1.0 0.0 0.1
40-44 6.6 4.8 3.5 4.6 3.5 2.3 15 1.3 0.2 0.2 0.1
45-49 5.7 4.9 3.9 2.3 3.3 2.8 2.3 0.7 0.0 0.3 0.3
50-54 6.8 55 4.3 3.4 2.1 2.5 2.8 0.5 0.7 0.7 0.3
55-59 5.9 5.0 5.3 3.3 3.7 2.7 2.4 0.9 11 0.2 0.6
60-64 4.8 7.0 4.3 4.0 4.1 1.7 1.7 0.8 0.5 0.0 0.0
265 5.6 4.2 3.7 3.7 3.0 1.7 1.8 15 0.4 1.0 0.8
Total 14.1 13.5 11.0 8.8 8.8 6.5 4.2 2.4 1.4 0.8 0.8

order to make clear the results of Chow test, Figsdrevaccinal period in the municipalities of Cuban
and 2 showed that when comparing both periodsentral region; this epidemiological situation was
the decrease was faster in the 1 year age groomdified after the use of vaccination. The number
(p<0.01) than in the 3 year age group (p> 0.05nf case less-municipalities increased five fold af-

The mapped data relating to children under fier vaccination and was reflected in the reduction
year old showed the highest ID values during thef the ID in the vaccinal period (Figs 4, 5).
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TABLE I serogroup A. A number of cases (679/1,729; 39.3%)

Invasive meningococcal disease. Chow test (break Were diagnosed by Gram stain and only a few cases

point) on chronological incidence density series  (44/1,729; 2.5%) using clinical-epidemiological

according to group of ages. Cuba 1984-1994  experts criteria. The National Reference Laboratory

of Tropical Medicine Institute “Pedro Kouri” re-
ceived 346 strains classified 65.0% (225/346) as B4
P1.15 (vaccinal strain), 33.5% (116/346) as
<1 12.4850 0.0049  gerogroup B and 0.3% (1/346) as serogroup B2, with
1 8.0385 0.0154 only 1.2% (4/346) remaining unclassifiable.

Simple and Chow Test
grouped ages Statistic F p-value

2 3.7409 0.0785
3 1.0643 0.3948 DISCUSSION
5‘_19 1&8554%0 00(')20%715 This in_vestigation was based on epidemiologi-
10-14 71641 0.0203 cal analysis of the IMD behavior supported by sta-
15-19 6.0205 0.02g2 flistical tools in order to evaluate the impact of a
20-24 1.4763 0.2918 Vvaccination program at the time of slow epidemic
25-29 2.1061 0.1923 decrease which was dependent on the recent avail-
30-34 0.1352 0.8758 ability of a new vaccine against serogroup B which
35-39 3.6426 0.0824 was essential to control the worrying morbidity
40-44 0.9140 0.4439 levels seen in the population under 20 years old
45-49 0.4265 0.6687  and especially in children under 5 years old.
50-54 6.0540 0.0298 The greatest reduction of IMD was evident
gg'gi g'g%g 8;232 during the vaccinal period (87.7%) compared with
=65 35781 0.0850 prevac_cinal (37.6%) as shown by the chronollogi-
cal series supported by ID percentage proportional
a: break point in 1990. difference and the Chow Test. The significant break

point observed for some age groups was illustrated
by comparing the significant change in the reduc-

Only 1,006 samples (58.2%) of 1,729 cases reion of morbidity which occurred in the 1 year of
ported were classified during the vaccinal periodage group (Fig. 1) with the non significant change
corresponding to 98.6% (992/1,006) serogroup BFig. 2) in the 3 years of age group. Nonstatistical
0.9% (9/1,006) serogroup C, and 0.5% (5/1,00&ignificance observed with the Chow Test for some

100000 YEAR-PERSON

60 T —=— prevaccinal %vaccinal

50 —

40

30

YEARS

Fig. 1: invasive meningococcal disease. Incidence density in children of 1 year old during prevaccinal and vaccinal period. Cub
1984-1988 and 1989-1994.
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density according to groups of age. Cuba 1984-1988 and 1989-1994.
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immunized age groups, may be related to the lolation &20 years old), might be also explained by
number of cases which occurred in these groupslaérd immunity and the other factors mentioned
the begining of the vaccinal period (cohort effectpbove. Nevertheless in some of these groups ID
with a subsequently slow morbidity reductionwas already low without vaccine mediation and it
which resulted in a low endemicity threshold, onlymay have been related to specific host susceptibil-
reducible when implementing a disease eliminaty phenomenon.
tion program. This might explain the heteroge-  The mapped data facilitated interpretation of
neous Chow Test results for different age groupthe results, showing not only that almost all mu-
in the vaccination period. nicipalities decreased their ID, but also the impor-
Parameters for evaluating vaccine interventiotant increase in the number of IMD case less-mu-
programs against infections diseases must take inticipalities after vaccination. These data represent
account the direct effects of the intervention as wetl very useful tool for demonstrating the
as the indirect, also known as the protective ehomogeneus nationwide impact on ID decrease,
fects, that are mediated by the intervention-induceas a result of the high coverage of vaccination.
changes in transmission of disease (Halloran et al. Studies of antimeningococcal BC vaccina-
1991). tion under epidemic conditions in other coun-
In our study the decrease of ID observed dutries (Boslego et al. 1995, Noronha et al. 1995)
ing the vaccinal period in the unvaccinated popusuggest low efficacy for VA-MENGOC-BC vac-
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cine in serogroup B IMD, especially in childrenvaccination could be considered to wane with time
under 5 years of age. In contrast, our results rand the immune vaccinates could subsequently
vealed a dramatic decrease of epidemic after vabbecome susceptible vaccinates.

cination with a type specific vaccine (an initial mass  The nationwide occurrence of IMD was greater
vaccination followed by systematic immunization)among nonvaccinated populations and the absence
which confirms that community interventions mayof outbreaks in the vaccinal period is also
be a reliable source of knowledge even if the findaotworthy; both facts emphasized the protective
ings are sometimes confusing or disappointing. Weffect of mass vaccination when continued by a
agree that “the art of epidemiologic reasoning is teystematic and accesible NIP.

draw sensible conclusions from imperfect data” We conclude that the above findings largely
(Comstock 1990). On the other hand, previousupport the hypothesis of antimeningococcal B
studies in Cuba endorse our results reporting araccination as the only difference between the two
efficacy of between 93 to 98%, e.g. 98% effecanalized periods evidenced by epidemiological
tiveness in Ciego de Avila province, 96% inanalysis of reliable data and supported by statisti-
Holguin, and 99% in Havana in children from 0 tacal tools.

5 years old(Sierra et al. 1991, Almeida & Rico

1994, Rico et al. 1994). The Cuban-Brazilian Com- ,AC.KNO,WLEDGMENTS o .
mission studied effectiveness in Brazilian children 0 Dr Candido Lépez Pardo for the statistical assis-
under 6 years od, abserving an effctveness ETCS, F Mauel Saido, ot Pepy e,
tween 60 and 7.9%M'X€d Commlsslon Brazil- Mariela Otafio, Damarys Concepcion, Georgina Guevara
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