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Epidemic and Epidemiological Survey in Panama

William C. Reeves,® Suzanne Loo de Lao,® and Maria M. Brenes™

Introduction

An epidemie ol acule hemorrhagio conjunctivitis (AHC) cavsed by entero-
virus 70 (EV70) first occurred in 1969 in Africa and by 1972 had become a
pandermic that involved West and North Africa, Seutheast Asia, India, Japan,
and the Middle East)? Subsequent major epidemics involved Singapore, Tai-
wan, and India, but, remarkably, the disease did net spread to the New World.
Tt was not until 1980 that AHC was imported into the United States, by South-
east Asian refugees, but significant secondary transmission did nol occur.®

Between January and June 1981, extensive AHC epidemics invalved Nigeria,
Pakistun, and India, and in February 1981 an outhreak of AHC, with autoch-
thonous transmission, was documented from the NMew World, The [rst cases
occurred in Macapd, Brazil; the epidemic rapidly involved the entire Caribbean
Basin including Belém, Manaus, Surinam, Guyana, Trinidad-Tobago, Colom-
bia, Panama, Costa Rica, Honduras, Belize, and Cuba®% By September 1981
the AHC pandemic had reached Florida and EVT0 was shown to be the etio-
logic agent.®

Epidemic in 1981

In Panama, AHC began al the height of the rainy season in Coldn, Panama's
second largest city and the Caribbean terminus of the Panama Canal, The
first officially recognized case occurred during the first week of August 1931
The outhreak spread across the isthmus to Panama City and continued west-
ward to the Costa Rica border. By December 1981 the epidemic had run its
course and 30,00K) cases had been reported to the Ministry of Health from
throughout the Republic (Fiz. 1), The discase was clinically typical {acute and
self-limiting), most reported cases invelved adults, and no mzjor neurologic

* Divivian rﬁ_.i" Ew.l'a'mrzr'm'ugy, (rorgpas Memovial Laboratery, Apr 6981, Panamia 5, Repsbile of
Pawama

195



196 1, EFIDEMIOLOGY

aptarkar

a f»--ot.; -

ar:-:I

Eezaler ol .'-
province

¥
Fanama ful)
CREEn

1-:-[' Colin
] mumber of rases reported i province
@ Major cities

Mnrth <f epideaie peak

Fiz. 1. Acute hemorrhagic conjunctivitis epidemic in the Republic of Panama, 1981,
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Fig. 2. Acule hemorrhagic conjunctivitis — Colén, 1981, Numbcer of cases per epidemiclagic
week.

complications were identified. We were unable to isolate EVT0 during the
Panama epidemic even though many specimens were tested, but we did docu-
ment seroconversion in a tube-neutralization assay sysiem.
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Although AHC involved all of Panama’s major population centers, the cpi-
demic was most extensive in Caolon, which contains 5% of the Republic’s popu-
lation and which reported 9614 cases (33% of the total in Panama), giving an
attack rate of 14%. The Gorgas Memorial Laboratory and Panamanian Min-
istry of Health conducted a1 detailed sero-epidemiologic study in Coldn as the
epidemic there was beginning to decline (Fig, 2). The objective was to better
estimate the true magnitude of the epidemic, deseribe the clinical epidemiology
{with particular reference to EV70 infection and disease) in a setting where
EVT0 AHC had never before occurred, measure the utilization of public health
services during this type of outbreak, and compile information on EV7) and
the introduction of AHC and its spread within families.

Epidemiologic Survey in Colon

The study design and findings have been reported in detail 80 Briefly, we
obtained a living-unit sample of residential Coldn. We conducted the survey
over a single weekend, selected representative homes from each city block,
recorded information describing the physical dwelling, interviewed all residents
(or eblained surrogate information), and eollected 100 ml venous blood from
all consenting residents older than one year. The survey included 1.27% of
known Colon residences and 1,6 %7 of the 1980 census population.

Owerall, 336/608 (367} of the study subject gave a history of AHC during
the epidemic. AHC was defined as having one major or leo minor symptoms
lasting at least 24 hours. Major symptoms were: tearing or mucoserous dis-
charge, ocular hyperemia or hemorrhage, and palpebral edema; minor symp-
toms included ocular pain, itching, foreign body sensation, and photophohia.
The symptom complex and clinical course were typical of AIC, Male and
female attack rates were similar; school-age children between 3 and 14 years
of age had the highest risk for developing disease (7730, while people older
than 30 were less frequently ill (33%). Six percent of the cases had consulted
a government clinic for treatment. Most of those who sought treatment were
adult males who required a medical certificatle to document absence from work,
Since government clinies were the source of reported cases, this cxplains the
discrepancy between officially reported attack rates and those ascertained by
CORMUNILY Surveys,

We collected serum from 38% of the study subjects and 52% had anubodies
against EVT0 (tube-neutralization against strain JOTT1). Owverall, 144 of 143
(79500 cases identified in the survey were seropositive and 29 of 148 (20%)
subjects denying AHC had antibodies. To verify that EV70 had not been present
in the population prier to the epidemic we tested 277 sera collected in Colon
i 1978 during a random serologic survey and there was no evidence of prior
infection.
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Fig. 3. Acute hemorrhagic conjunctivitis epidemic - Coldn, [981. Attack rates according 1o
sector of residence and homes included in poepulation survey,

Overall attack rates had a significant geographic gradient from 67% in
western Colon Lo 139 in the east city and this reflected a similar socioeconomic
gradient {Fig. 3). The socioeconomic gradient included many factors such as
housing density, age and condition of homes, racial composition, occupation,
and houschold income, so that the sector of residence was controlled for in-risk
facror analysis.

Univariate analysis of living unit and individual risk facters showed that
houschold crowding (number of people sharing a sleeping room), type of bath-
room (communal facilities shared with neighbors vs. private bathroom in the
home), and average monthly household income less than $200 per month were
significant risk factors for AHC. Other information determined in the study
but not associated with AHC included race, cccupation, type of house, and
known contact with AHC cases outside the home,

At the time of our original investigation we did not have the capability to
perform multivariate statistical analyses. We have subsequently reanalyzed the
orizinal data using a stepwise logistic regression model available in the BMD-
PC statistical programs.™® We entered subject status as an AHC case (yes/no)
as the dependent variable and the four variables which were signilicantly as-
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Table 1. Relative risk estimates from logistic repression analyses of risk factors for acute
hemorrhagic conjunetivitis - Caldn 1981 Epidermic,

Odds ratio G5 9 21
Share communal 4,534 2494 -7.92
bathrogm
3 0T moTe Persong 217 141 - 3.33

per sleeping room

sociated with AHC in univariate analyses inte the model. Independent variables
were categorized as: Bathroom Facilities (private in the home vs. shared with
other families); Sector of Residence (Poor, Low, Middle, Upper); Average
Monthly Household Income (<875, §75 to $200, §201 to $1000, =£1000);
Persons Sharing Sleeping Room {1 or 2 vs 3 or more). Five hundred ninety-
four (98%) of the study participants had complete data and were included in
the overall analysis. The two variables which entered the model as significant
determinants of AHC were shared bathroom facilities with neighbors und three
or more persons per sleeping room (Table 1). This supports the hypothesis that
EVT0 is more likely to be introduced into families that wse communal bathe-
rooms, and the probability of intrafamily transmission is greater in extensively
crowded households, for example with many people sleeping together, .19
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