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Control of a Type 1 Poliomyelitis Epidemic
in British Guiana, 1962-63,

With Trivalent Oral Poliovirus Vaccine
1. Epidemiological Aspects

JOHN J. WITTE,' MALCOLM I. PAGE 2 & HENRY M. GELFAND3

An epidemic ofpoliomyelitis took place in British Guiana during the winter of 1962-63.
A total of 485 paralytic cases occurred over a 10-week period, 90 % in children under
5 years of age.

The attack rate for the total population of more than half-a-million persons was 86.5
per 100 000. Type 1 poliovirus was isolatedfrom stool specimens from 90 % of the paralytic
cases studied. Early in the epidemic, before virus was isolated, plans were developed for
an extensive field study to characterize the epidemic and evaluate the effectiveness of
trivalent vaccine as a practical control measure.

Vaccine was administered to 85 % of the children aged 5 or less over a 4-week period.
A definite beneficial effect was noted; however, the epidemic might have been more impres-
sively terminated had the programme been more rapidly administered. The importance
of early recognition of an outbreak ofpoliomyelitis and of the rapid planning and execu-
tion of a vaccination programme is stressed.

In early December 1962, the occurrence of an
increasing number of cases of paralytic poliomyelitis
was reported by the Ministry of Health of British
Guiana to the Pan American Health Organization.
A request was made for assistance in administering
oral poliomyelitis vaccine to control the threatened
epidemic. Stool specimens from a small number of
paralytic patients had been sent to the Trinidad
Regional Virus Laboratory, Port of Spain. Prior
to receiving the Laboratory's report of several type 1
poliovirus isolations, the Pan American Health
Organization and the United States Agency for

1 Deputy Chief, Surveillance Section, Epidemiology
Branch, Communicable Disease Center, Public Health
Service, US Department of Health, Education, and Welfare,
Atlanta, Ga., USA.

2 University of Chicago School of Medicine, Chicago,
Ill., USA; formerly Assistant Chief, Epidemiology Branch,
Communicable Disease Center, Public Health Service,
US Department of Health, Education, and Welfare, Atlanta,
Ga., USA.

'National Institute of Communicable Diseases, Delhi,
India; formerly Chief, Enterovirus Unit, Laboratory Branch,
Communicable Disease Center, Public Health Service,
US Department of Health, Education, and Welfare, Atlanta,
Ga., USA.

International Development made a joint decision to
procure trivalent oral poliomyelitis vaccine. Since
no trivalent vaccine had yet been licensed in the
USA, the product was obtained from the Connaught
Laboratories, Toronto, Canada. In addition, an
invitation was extended by the Ministry of Health
of British Guiana to the United States Public Health
Service Communicable Disease Center (CDC) to
send an epidemiological team. Four medical
epidemiologists arrived in Georgetown, British
Guiana, on 20 December 1962. The team's studies
continued until 15 February 1963.

DESCRIPTION OF THE AREA

British Guiana is situated on the northern coast
of South America (see Fig. 1). It is bounded on the
east by Surinam, on the west by Venezuela, and on
the south by Brazil. The three counties into which
it is divided are named after the principal rivers:
Essequibo, Demerara, and Berbice. The land
adjoining the 270 miles (about 430 km) of Atlantic
coastline is below sea level at high tide; however,
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FIG. 1
BRITISH GUIANA: EPIDEMIOLOGICAL AREAS DELIMITED DURING POLIOMYELITIS

EPIDEMIC CONTROL CAMPAIGN, 1962-63
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a system of sea walls and drainage canals permits
habitation of the area. More than 93% of the half-a-
million residents live along this narrow belt, where
sugar and rice are grown. Sparsely populated tropical
rain forests and grasslands occupy the interior.
Georgetown (population: 148 000), at the mouth of
the Demerara River, is the capital and principal
city. Except for those in New Amsterdam (popula-
tion: 14 000), the remainder of the inhabitants
reside on plantations and in small villages. Half of
the population are of East Indian origin and one-
third are of African ancestry. In addition, there are
22 000 indigenous Amerindians, 7500 Portuguese,
5000 British, 3500 Chinese, and approximately
60 000 of mixed racial origin.'

METHODS OF STUDY

Patients with paralytic poliomyelitis were hos-
pitalized at the Public Hospital, Georgetown. In all

1 British Guiana Census, 1960.

areas of the country, patients were referred to
Georgetown as soon as a diagnosis of poliomyelitis
was suspected; the only exception was in the Upper
Demerara area, where several patients received care
at the Mackenzie Hospital. Such centralized hos-
pitalization afforded convenient access to the clinical
records of all cases and, in addition, assured a
reasonably complete and accurate case count for all
areas of the country.

All reported poliomyelitis patients were examined
and their clinical records reviewed by one of the
CDC epidemiologists. The presence of demonstrable
paralysis, defined as a flaccid paralysis with associated
hyporeflexia and without sensory deficits, was
considered diagnostic. Cases of aseptic meningitis
were less likely to be hospitalized and also less likely
to be reported. Thus, no attempt was made to include
cases of non-paralytic poliomyelitis.
For purposes of studying the epidemic, the

country was divided into six distinct epidemiological
areas (see Fig. 1). In the east, the entire county of
Berbice was considered a single epidemiological
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TABLE I
ATTACK RATES FOR PARALYTIC POLIOMYELITIS BY EPIDEMIOLOGICAL AREA,

BRITISH GUIANA,1962-63

Area | Population | No. of | Attack rateArea Population ~~~~~~cases per 100 000

1. Coastal and proximal riverine Demerara 319 463 345 108.0

Greater Georgetown 148 451 101 68.0

Coastline, east of Demerara river 81 600 105 128.7

East bank of Demerara river 27 200 36 132.4

Coastline, west of Demerara river 42 413 67 158.0

West bank of Demerara river 19 799 36 181.8

2. Upper Demerara 18 838 43 228.3

3. Essequibo coast 66 971 31 46.3

4. Leguan Island 6 567 13 198.0

5. Wakenaam Island 6718 12 178.6

6. Berbice 142 063 41 28.9

Total 560 620 [ 485 86.5

entity. Demerara County was divided into two
areas: (a) Great Georgetown, both banks of the
Demerara River and the Atlantic coastline conti-
guous to the city, and (b) Upper Demerara, an inland
area centred on Mackenzie. The westernmost
county, Essequibo, was divided into three epidemio-
logical areas: (a) the Essequibo coast, (b) Leguan
Island, and (c) Wakenaam Island. The populations
of the six areas are recorded in Table 1.

VACCINE DISTRIBUTION

Trivalent oral vaccine (containing a mixture of 106
TCID50 type 1, 105 TCID50 type 2, and 105-3 TCIDrO
type 3 per dose) was dispensed to children from
3 months through 5 years of age.
The vaccine was administered at clinics established

in health centres, churches and schools by carefully
organized teams of professional personnel from the
Ministry of Health, with assistance from volunteers
in several areas. Each child was registered on
specially prepared forms, which included the name,
age, sex, parents' name, place of residence, location
of vaccination centre and date of vaccination. Only
physicians or registered nurses administered the
vaccine. The teams were able to administer between
1000 and 1500 doses of vaccine each day

Vaccination began in the city and suburbs of
Georgetown. Within a week, vaccination was being
conducted in other areas of riverine and coastal
Demerara as well as in centres in Essequibo and
Berbice. In general, the teams set out from George-
town, vaccinated in a given area, and returned to
Georgetown before proceeding to another area.
Travel outside the environs of Georgetown was
frequently slow and difficult and was accomplished
by car, boat, train, and aeroplane. The number of
teams was limited because of the relative scarcity
of qualified personnel.
The number vaccinated at each clinic was obtained

by the counting of registration cards. The total
numbers vaccinated in an area were reported when
the teams returned to Georgetown.

EPIDEMIOLOGICAL CHARACTERISTICS

The epidemic curve for the 485 paralytic cases is
shown in Fig. 2. The first case occurred during the
first week of November; however, it was not until
the first week of December that additional cases
began to occur. There then followed a sharp rise
in the number of cases throughout December, and a
peak was reached during the week ending 29
December. The number of cases declined slowly

3
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FIG. 2
ATTACK RATES FOR POLIOMYELITIS BY WEEK OF

ONSET, BRITISH GUIANA, 1962-63

during the first three weeks of January and then fell
sharply; 98% of the cases occurred over a 10-week
period.
The first case of paralytic poliomyelitis was

reported from Georgetown, but subsequent cases

appeared almost simultaneously in the areas sur-
rounding Georgetown, along both banks of the
Demerara River and along the coastline to the east
and west of the city (see Fig. 2). The peak in this
area occurred during the week ending 5 January.
In Upper Demerara, the earliest cases occurred
during early December, followed by a plateau of
relatively high incidence that continued until late
January. In Essequibo County, the first cases also
occurred during the first week of December, and
sharply localid outbreaks of great intensity were
experienced on the islands of Leguan and Wakenaam
during the latter half of the month. In contrast,
only a few cases occurred in Berbice County during

December, but a sharp increase ensued during the
week ending 12 January.
The attack rates for each of these areas is shown

in Table 1. In the coastal and riverine area of
Demerara, the rate was 108 per 100 000; however, in
Greater Georgetown, the attack rate of 68 per
100000 was considerably lower than the recorded
rates for the city's immediate environs. In Upper
Demerara, where the population is relatively small,
isolated and economically prosperous, the highest
rate of all was recorded-namely, 228 per 100 000.
In Essequibo, the attack rate was low on the main-
land, but the rates on the islands of Leguan and
Wakenaam were very high. In Berbice, the eastern-
most county, the lowest rate was observed-namely,
28.9 per 100 000.
The age-specific attack rates, shown in Table 2,

reveal that the cases were primarily concentrated
among children 5 years of age or younger, for whom
the rate was 330 per 100 000. The highest rate-
697 per 100 000-occurred in the one-year age-
group. Only 16 cases, or 3.3% of the total, were
among persons over 10 years of age.
Of the 485 paralytic cases, 277 were in males

(57.1 Y.) and 208 in females (42.9 %). Attack rates
among the East Indian, African, and mixed racial
groups were 102, 84 and 82 per 100 000 respectively
(Table 3). The higher rate among East Indians may
have been due to the fact that East Indian children
under 6 years of age outnumber the children of either
the African or the mixed group. The low attack rate
among the Amerindians is interesting in view of their
isolation from the rest of the population, but it may,
in part, reflect incomplete recording of cases. No
cases were reported among either the Europeans or
the Chinese, who form the highest socio-economic
strata in British Guiana.
There were 22 deaths-a case-fatality rate of4.5%.

Most of the fatalities were due to severe bulbospinal
involvement; however, two of the deaths were the
result of relatively mild paralytic illness occurring in
severely malnourished children.

EVALUATION OF VACCINATION PROGRAMME

The public response to the vaccination programme
is summarized in Table 4. More than 84% of
children in the target age-group received the vaccine.

Since the vaccination programme was conducted
during the height of the epidemic, it was recognized
that several vaccinated children were already infected
and were in the incubation period of the disease. A
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TABLE 2
AGE-SPECIFIC ATTACK RATES FOR PARALYTIC POLIOMYELITIS,

BRITISH GUIANA, 1962-63

Age Estimated No. of Percentage Attack rateAge j population a cases of cases per 100 000

Under 6 months 12 2.5

6-11 months 50 10.3

Total under 1 year 23 648 62 12.8 262

1 year 22947 160 32.9 697

2 years 22 306 88 18.1 395

3 ,, 21 689 80 16.5 369

4 21054 29 6.0 138

5 ,, 19 890 15 3.1 75

Sub-total 131 534 434 89.4 330

6 years 20 364 12 2.5 59

7 if 19 525 9 1.9 46

8 .. 18 840 9 1.9 48

9 of 18 830 5 1.0 27

10 ,, and over 351 527 16 3.3 5

Sub-total 429 086 51 10.6 12

Total 560 620 485 J 100.0 [ 86.5

a Based on birth and death registration.

considerable number of clinical cases were therefore
expected to develop in the immediate post-vaccina-
tion period. In fact, 131 such cases were recognized
(Table 5). Almost one half ofthe individuals involved
(62 patients) became ill within the first six days, and

TABLE 3
ATTACK RATES FOR PARALYTIC POLIOMYELITIS

BY RACE, BRITISH GUIANA, 1962-63

Racial
| Population 1 No. of cases Attack rate

group per 100000

East Indian 270 000 275 101.9

African 182 000 152 83.5

Mixed 64 500 53 82.2

Amerindian 23100 5 21.6

European 17 480 0 0

Chinese 3 540 0 0

Total 560 620 485 86.5

,se data are not yet available from the 1960 census.

an additional 37 cases occurred between seven and
13 days after receiving vaccine. A small number
(29) developed illness 14 or more days after vaccina-
tion. These last-mentioned cases could represent
(a) previously infected patients with unusually long

TABLE 4
ADMINISTRATION OF TRIVALENT ORAL

POLIOMYELITIS VACCINE, BRITISH GUIANA, 1962-63

Population
Area aged Number Percentage3 months- vaccinated vaccinated

5 years

Coastal and proximal
riverine Demerara 70 532 61 053 86.6

Upper Demerara 4 943 4 246 85.9

Essequibo (including
mainland and islands) 15 876 10 969 69.1

Berbice 35 309 30 403 86.1

Total 126660l 106 671 84.2
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TABLE 5
PARALYTIC POLIOMYELITIS CASES OCCURRING

AFTER ADMINISTRATION OF ORAL
POLIOMYELITIS VACCINE, BRITISH GUIANA, 1962-63

Interval between Percentage of
vaccination and No. of cases cases
onset (days) a c

0-6 62 48.4

7-13 37 28.9

14-20 19 14.8

21-27 7 5.5

28+ 3 2.4

Unknown 3

Total 131 100.0

a An additional 32 patients received the vaccine after onset
of Illness.

incubation periods, (b) vaccine failures in persons
with another enterovirus infection at the time of
vaccination, or (c) other unexplained vaccine failures.
Because the vaccination programmes in each

area were carried out over a period of several weeks,
it was possible to estimate for each week of the
epidemic the numbers of vaccinated and unvacci-
nated children, and calculate attack rates specific
for each group. These are shown in Table 6. In
the construction of these rates, patients were
considered to be vaccinated if the onset of their
illness occurred on or after the date of vaccination.

In the Demerara coast and riverine area, vaccina-
began in mid-December and continued until late
January. During the last week of December and the
first week of January, attack rates among the
vaccinated children were high-77 and 69.8 per
100 000; however, they declined rapidly during the
remainder ofJanuary. Attack rates for unimmunized
children were high at the beginning of the pro-
gramme and reached a peak rate of 171 per 100 000
during the week ending 12 January. The rates for
the unvaccinated then continued to be consistently
higher than those for the vaccinated population
during comparable weeks thereafter.
In Upper Demerara, most of the vaccine was

administered between 23 and 29 December. No
significant difference in rates was noted during that
week. In the weeks that followed, however, high
rates continued in the unvaccinated population,
whereas only two additional cases occurred in the
vaccinated children.

In Essequibo, the difference in rates was less
consistent. At the beginning of the programme the
rate among the small number of children who were
the first to be vaccinated was high, but during the
following two weeks the rates among the vaccinated
were half as great as those among the unvaccinated.
During the next two weeks, however, the numbers of
cases in both groups were low and the estimated
rates were similar.
The difference in attack rates in Berbice is striking.

Whereas a few cases were reported during December,
a sharp increase in incidence did not occur until the
middle of January, when most of the population had
already been immunized. Only three cases occurred
among those vaccinated. The epidemic in this
county was confined almost entirely to the un-
vaccinated population.
From the total numbers of observed and expected

cases shown in Table 7, it is possible to estimate
effectiveness rates. During the period 0-3 days after
administration of vaccine, there were 26 cases
observed among the vaccinated. Since a total of
39.1 would have been expected, the effectiveness
rate is 33.5% for this time period. The 95% con-
fidence limits of this estimate, however, range from
-1.3 to 58.1. As the period after vaccination
lengthens, the effectiveness estimate progressively
increases. A value of 78.5% with confidence limits
of 68.7-85.5 is calculated for the period 14 or more
days after vaccination.

DISCUSSION

Epidemic poliomyelitis first occurred in British
Guiana in 1957, when a total of 69 cases were
reported-an attack rate of 14 per 100 000 (Melnick,
1958). Approximately two-thirds of the cases were
in children under 6 years of age. The duration of
the epidemic covered a five-month period, and all
areas of the country were affected. The 1962-63
epidemic was the second major outbreak and was
much more severe than the first. Type 1 poliovirus
was isolated from almost all the cases studied
(Feldman et al., 1965).1 The attack rate for paralytic
poliomyelitis cases was 87 per 100 000; 89% of the
cases occurred in children under 6 years of age.
The duration of the 1962-63 epidemic was 10 weeks.
Experience in British Guiana is similar to that in
neighbouring areas of the Caribbean and other
tropical areas (Sabin, 1963) where poliomyelitis has

1 See the article on page 13 of this issue.
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TABLE 6

PARALYTIC POLIOMYELITIS IN CHILDREN AGED 3 MONTHS-5 YEARS, ACCORDING TO
IMMUNIZATION STATUS

Dose of Estimated Cases of poliomyelitis Rates per 100 000
Week vaccine number Population

Weehinistere immunumbed a un|mmunize Immunized Unimmunized Immunized Unimmunized

A. Demerara Coast and Proximal Riverine Area (Population: 70 532)

16-22 Dec. 5 340 2 670 67 862 0 38 0 56.0
23-29 Dec. 25 688 18184 52 348 14 48 77.0 91.7
30 Dec.-5 Jan. 29 575 45 820 24 712 32 24 69.8 97.1
8-12 Jan. 150 60 603 9 929 29 17 47.9 171.2
13-19 Jan. 150 60 753 9 779 21 11 34.6 112.5
20-26 Jan. 150 60 903 9 629 9 6 14.8 62.3
27 Jan.-2 Feb. 0 61 053 9 479 5 2 8.2 21.1
3-9 Feb. 0 61 053 9 479 2 4 3.3 42.2

B. Upper Demerara (Population: 4 943)

16-22 Dec. - - 4 943 - 4 - 80.9
23-29 Dec. 4 000 2 000 2 943 3 4 150.0 135.9
30 Dec.-5 Jan. 246 4123 820 1 5 24.3 609.8
6-12 Jan. - 4 246 697 1 1 23.6 143.5
13-19 Jan. - 4 246 697 0 8 0 1 147.8
20-26 Jan. - 4 246 697 0 1 0 143.5
27 Jan.-2 Feb. - 4 246 697 0 0 0 0
3-9 Feb. - 4246 697 0 0 0 0

C. Essequibo (Including Islands of Wakenaam and Leguan) (Population: 15 876)

16-22 Dec. 1 378 689 15 187 2 11 290.3 72.4
23-29 Dec. 3 859 2 619 13 257 1 11 38.2 83.0
30 Dec.-5 Jan. 5 066 7 760 8116 3 7 38.7 86.2
6-12 Jan. 333 10 470 5 406 2 1 19.1 18.5
13-19 Jan. 333 10 803 5 073 3 1 27.8 19.7
20-26 Jan. - 10 969 4 907 0 1 0 20.4
27 Jan.-2 Feb.

-
10 969 4 907 0 0 0 0

-9Feb. b - 10969 4907 0 0 0 0

D. Berbice (Population: 35 309)

16-22 Dec. - 0 35309 0 3 0 8.5
23-29 Dec. 12 000 6 000 29 309 0 1 0 3.4
30 Dec.-5 Jan. 10000 17000 18309 1 1 5.9 5.5
6-12 Jan. 2 801 23 401 11 908 2 11 8.5 92.4
13-19 Jan. 2 801 26 202 9107 0 3 0 32.9
20-26 Jan. 2 801 29 003 6 306 0 3 0 47.6
27 Jan.-2 Feb. - 30 403 4 906 0 2 0 40.8
3-9 Feb. - 30 403 4 906 0 0 0 0

a Immunized population estimated on assumption that vaccine was administered at a constant rate each week.

7
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TABLE 7
ESTIMATED EFFECTIVENESS OF VACCINE IN THE DEMERARA COAST AND PROXIMAL RIVERINE AREA

BASED ON NUMBERS OF PARALYTIC CASES IN CHILDREN AGED 3 MONTHS-5 YEARS

A. Attack Rates Among Unimmunized and Estimates of Numbers Vaccinated

Unimmunized Estimated number vaccinated by days after vaccination

ending Population Cases Rate 0-3 4-6 7-13 14+

15 Dec. 70532 0 0.00 0 0 0 0
22 Dec. 67862 38 56.00 1 526 1 144 0 0
29 Dec. 52 348 48 91.69 8 865 6 649 2 670 0
5 Jan. 24 716 24 97.10 15 790 11 842 15 514 2 670
12 Jan. 9 854 17 172.52 8 492 6 370 27 632 18184
19 Jan. 9 704 11 113.36 86 64 14 862 45 816
26 Jan. 9 554 6 62.80 86 64 150 60 678
2 Feb. 9 479 2 21.10 43 32 150 60 828
9 Feb. 9479 4 42.20 0 0 75 60978

B. Comparison of Numbers of Observed (0) and Expected (E) Cases a Among Those Vaccinated

Days after vaccine administration

Week 0-3 4-6 7-13 14+ending
0 E 0 E 0 E 0 E

15 Dec. -- - - - - -

22 Dec. 0 0.85 0 0.64 - - _
29 Dec. 10 8.13 2 6.10 2 2.45 -

5 Jan. 11 15.33 9 11.50 11 15.06 1 2.59
12 Jan. 2 14.65 4 10.99 15 47.67 8 31.37
19 Jan. 2 0.10 2 0.07 5 16.85 12 51.94
26 Jan. 0 0.05 0 0.04 1 0.09 8 38.11
2 Feb. 1 0.01 0 0.01 0 0.03 4 12.83
9 Feb. 0 0.00 0 0.00 0 0.03 2 25.73

Total 26 39.12 [ 17 29.35 34 82.18 - 35 162.57

C. Estimated Effectiveness Rates

Days after Cases Effectiveness 95 % confidence
vaccination Observed J Expected L rate b limits

0-3 26 39.12 33.5 -1.3-58.1
4-6 17 29.35 42.1 4.1-67.1
7-13 34 82.18 58.6 39.6-72.3
14 + 35 162.57 78.5 68.7-85.5

a Expected number of cases estimated by applying weekly attack rate among unvaccinated children to estimated number of
vaccinated children.

b Based on formula Expected - Observed x 100.
Expected
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been endemic for some time (Payne, 1955), but only
in recent years has the epidemic form of the disease
been reported. Since 1955, epidemic poliomyelitis
has appeared in Trinidad (WHO Chron., 1955),
Jamaica (Grant & Peat, 1957), Puerto Rico (Timo-
thee et al., 1962), Barbados (Leedom et al., 1965),
and the Dominican Republic (T. D. Y. Chin,
personal communication).
The use of oral poliomyelitis vaccines under

epidemic conditions has been reported in outbreaks
occurring in both tropical and temperate climates.
Type-specific monovalent vaccine, heterotypic mono-
valent vaccine, and trivalent vaccine have all been
used with apparent success.
The first reported administration of oral polio-

myelitis vaccine in an epidemic situation was in
Singapore, in 1958, where monovalent type 2 vaccine
was administered during a type 1 epidemic (Hale et
al., 1959; Knowelden et al., 1961). The vaccine was
given over a 12-week period, permitting a weekly
comparison of observed and expected numbers of
cases in the vaccinated population. During this
period, five cases occurred among persons who had
received vaccine eight or more days before becoming
ill, whereas, on the basis of the attack rates in the
unvaccinated population, 39 cases would have been
expected. It was therefore concluded that the vaccine
afforded " considerable protection."

In 1959, a trivalent oral vaccine was administered
in Tashkent, USSR, at the peak of a type 1 epidemic
(Boiko et al., 1960). Following the vaccination
campaign, there was a marked reduction of the
weekly attack rates in the vaccinated population,
whereas high rates persisted among unvaccinated
persons. This difference in rates, coupled with a
rapid decline in over-all incidence following vaccina-
tion, led to the conclusion that the vaccine contri-
buted to a reduction of both the size and the duration
of the epidemic.
A type 1 epidemic occurred in 1961 in Onondaga

County (Syracuse), New York, where type 1 mono-
valent vaccine was used (Albrecht et al., 1963).
Vaccine was administered over a three-day period.
The epidemic terminated abruptly within the next
two weeks, even though it was clearly at its peak at
the time of vaccination.
Type 1 oral vaccine was also used to control a

type 1 epidemic in Israel, in 1961 (Yofe et al., 1962).
Following vaccination, a truncation of the epidemic
curve was noted. This was interpreted as evidence
that "the effect of the vaccine in curtailing the
epidemic was marked ".

A study of the epidemic curves for the whole of
British Guiana or for the separate epidemiological
areas reveals no abrupt truncation following the
beginning of the programme, such as was reported
in Syracuse, N.Y., and Israel. In view of the duration
of vaccine administration, an abrupt effect on the
epidemic curve could not have been expected. The
total duration of the epidemic, however, was 10
weeks, whereas the 1957 epidemic lasted for 22
weeks. This suggests that the vaccine may have had
a greater effect than was first assumed.

In Berbice County, more than 86% of the target
population were vaccinated in late December and
early January. Twenty-two cases did occur in
January; however, only two of the patients had
received vaccine. It was only in this area that vaccine
was administered before the population was heavily
seeded with poliovirus (Feldman et al., 1965),1
and it was only in this area that a severe epidemic
did not materialize.
An analysis of the weekly attack rates for the

immunized and unimmunized segments of the
population also demonstrates the favourable effect
of the vaccine. With considerable consistency, the
attack rates among the immunized were lower, and
as the epidemic progressed these rates declined
sooner and more rapidly than the rates among the
unimmunized. Since approximately 75% of the
patients who developed poliomyelitis after having
been vaccinated fell ill within two weeks of vaccina-
tion, many may have been in the incubation period
when vaccinated. If it were possible to exclude such
cases from the vaccinated group, the resulting
difference in attack rates would be even more
impressive.
The more detailed statistical analysis of the data

from the coastal and proximal riverine Demerara
area provides estimates of vaccine effectiveness for
varying periods after administration. It is theoreti-
cally difficult to account for the effectiveness of the
vaccine during the first three days after administra-
tion, since all persons becoming ill would already
have been infected and well advanced in their incuba-
tion periods at the time of vaccination. The con-
fidence limits of the estimate of effectiveness during
this period are broad; in fact, since the lower limit
is negative, not too much value can be attached to
this figure. It is quite possible that some un-
recognized factor of bias connected with the time
and location of early vaccination or with the initial

1 See the article on page 13 of this issue.
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vaccinated groups themselves may have influenced
this result.
As the period after vaccine administration

lengthens, the effectiveness estimates increase and
the confidence limits become progressively more
narrow. By 14 or more days after vaccination the
effectiveness rate was calculated to be 79%. With
optimal vaccine effectiveness, such a rate would be
less than 100%, because of the number of cases with
an incubation period longer than 14 days or the
number of persons infected with another enterovirus
at the time of vaccination. At all events, the effective-
ness rates estimated in this analysis of the data are
strongly indicative of a beneficial effect of the vaccine.

Traditional methods were employed to carry out
the programme of vaccination. The success of the
programme itself is demonstrated by the 85%
response of the population; however, more than four
weeks were necessary to complete the campaign.
The effectiveness of oral vaccine in terminating an
epidemic was most dramatically demonstrated in
the Israel and the Syracuse, N.Y., epidemics, where
the vaccine was administered rapidly. In Israel the
vaccine was administered rapidly in each area; in
Syracuse the duration of the entire campaign was
only three days. Since rapid administration of
vaccine may well be related to more effective epidemic
control, it would seem worth while to deviate from

the more traditional ways of conducting a campaign
to achieve greater speed of vaccine administration.
On the basis of the experience gained in the study
of this epidemic, the following are suggested ways
of accelerating such a vaccination programme:

(1) Non-professional persons should be utilized
to the greatest possible extent. Since it is not essential
for a physician or nurse to administer oral vaccine,
properly instructed lay volunteers can perform almost
any function in such a campaign. The resulting
increase in personnel will make possible more rapid
vaccination at established centres and will also
permit additional clinics to operate concurrently.

(2) Records should be simplified to a mere tally
by age and district. Should more detailed informa-
tion be desired on the persons vaccinated, this can
be obtained simply, accurately and inexpensively by
a sample survey after completion of the vaccination
campaign. This will obviate the time-consuming
process of a detailed registration of each vaccinated
person and accelerate vaccination at existing clinics
or permit the establishment of additional clinics.

(3) When immunization programmes are con-
ducted in areas where transportation is difficult,
vaccine storage should be decentralized so that
vaccine can be distributed more rapidly and more
efficiently.
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RIESUMIt

Une epidemie de poliomyelite de type 1, marquee par
l'apparition de 485 cas paralytiques sur une population
d'environ 560 000 personnes, s'est d6claree en Guyane
britannique durant l'hiver 1962-63. Elle debuta fin
novembre 1962, atteignit son point culminant fin
d6cembre, et se termina au debut de fevrier 1963:
98% des cas furent observes en l'espace de dix semaines.
Le taux g6neral de morbidite fut de 86,6 par 100 000
habitants, la maladie frappant de faron elective les
jeunes enfants: les taux de morbidite pour le groupe d'age

de 0-5 ans et pour les enfants ages d'un an furent respec-
tivement de 330 et 697 par 100 000 habitants. On n'ob-
serva aucune difference entre les taux de morbidit6 dans
les differents groupes raciaux vivant dans la colonie; en
revanche, aucun cas ne fut decele parmi les personnes de
race blanche ou de race jaune de situation sociale
elevee. La mortalite fut de 22 deces, dus pour la plupart
a des complications bulbaires.
Un vaccin antipoliomy6litique trivalent fut administre,

par voie orale, i 84,9% des enfants ages de 3 mois A
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5 ans, entre le 22 d6cembre 1962 et le 19 janvier 1963.
En raison de la dur6e des operations de vaccination, on
n'assista pas a un arret brusque de 1'6pid6mie, mais
cependant la vaccination demontra son efficacit6 en en
reduisant la dur6e a 10 semaines, p6riode de loin inf&
rieure a celle des poussees 6pid6miques survenues
anterieurement en Guyane britannique, dans les
Caralbes ou dans d'autres regions tropicales. Dans un
secteur oiu la vaccination eut lieu avant qu'une propaga-
tion massive du virus n'ait ete constat6e, l'6pidemie fut
plus benigne et tous les cas, sauf trois, qui y furent
deceles avaient 6chappe 'a la vaccination. L'analyse des
variations hebdomadaires des taux de morbidite montra,
chez les personnes vaccinees, des valeurs nettement inf&

rieures qui, au cours de 1'6volution de 1'6pid6mie, dimi-
nuerent plus pr6cocement et plus rapidement que chez
les sujets non vaccme's. Une enquete menee dans les
regions les plus peuplees du pays fit ressortir un taux
d'efficacite du vaccin de 78,5% deux semaines et plus
apres l'immunisation.

Les auteurs, sur la base de cette exp6rience, sugg&rent
certaines mesures de nature A accel6rer les operations de
vaccination: simplification poussee des formalit6s admi-
nistratives, utilisation maximale du personnel b6n6vole
et decentralisation des stocks de vaccin au profit des
zones defavorisees sous le rapport des moyens de com-
munication.
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