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A serologic suroey was conducted in Honduras to determine the extent of the 
1978-1980 dengue epidemic in that country. The results indicate that at least 
134,000 dengue cases occurred. Though no dengue-relatedfatalies were con- 

firmed, the epidemic highlights the potential for future problems and the need 
to maintain Aedes aegypti control programs in potentially affected regions. 

Introduction 

Dengue, a disease caused by group B flavi- 
virus (I), has caused serious epidemics in the 
Caribbean area and in the tropical countries 
of Asia and Africa. The virus, of which there 
are four serotypes (dengue 1, dengue 2, den- 
gue 3, and dengue 4), is transmitted by the Ae- 
des aeg@ti mosquito, which also transmits yel- 
low fever; the mosquito Aedes albopictus also 

acts as a dengue vector in Southeast Asia (2). 
Reservoir hosts of the virus are unknown; 
man is the natural host, although mice and 
monkeys (3) may be artificially infected. In its 
benign form the disease is characterized by 
pains in the muscles and joints, which is why 
in some countries it is known as breakbone 
fever. In its most severe form, known as den- 
gue hemorrhagic fever, the disease may bring 
about a hemorrhagic shock syndrome with 
fatal consequences (4). 

Over the past 20 years, three major dengue 
epidemics have occurred in the Caribbean 
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area. The first, which took place in 1963, was 
caused by dengue 3 and involved Jamaica, 
Puerto Rico, the Lesser Antilles, and Vene- 
zuela (5). The second, coming in 1969, was 
caused by dengue 2 (6). It likewise struck Ca- 
ribbean islands and also spread to Colombia, 
where in 1972 it caused about half a million 
cases. The third dengue epidemic, caused by 
dengue 1, began in February 1977 on Jamaica 
and came to affect more than 60,000 people 
on the island. From there it soon spread to 
other areas-including the Bahamas, Cuba, 
Puerto Rico, Dominica, Grenada, Suriname, 
and Venezuela (7). 

In February 1978 the dengue 1 epidemic 
entered Central America through the Bay Is- 
lands off the Atlantic Coast of Honduras. The 
virus was probably introduced from Jamaica, 
since many residents of the islands have rela- 
tives on Jamaica, and these related people 
tend to visit one another, especially around 
Christmas. Soon after reaching the Bay Is- 
lands, this epidemic spread to Honduras, El 
Salvador, Guatemala, and Mexico. 

The most severely affected Honduran city 
was San Pedro Sula. During the peak of the 
epidemic, in August 1978, the Epidemiology 
Department of the Ministry of Public Health 
estimated that 77,000 cases had occurred in 
that city (8). However, the epidemic also con- 
tinued to spread throughout the country; and 
it was largely for that reason that the study 
reported here was launched-in order to de- 
fine the spread of the disease and the dengue 
serotypes in circulation. 
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Materials and Methods 

Study &oups and Serum Storage 

Between October 1978 and January 1980 a 
sample survey was carried out at each of the 
country’s principal population centers. In 
each city or town, between 20 and 40 human 
serum specimens were collected at random, 
efforts being made to collect them from per- 
sons in three different districts and in different 
age groups. Occasionally a second blood 
specimen was collected from febrile patients 
three weeks after the first. In addition, 100 se- 
rum specimens from soldiers and prisoners, 
which had been collected before the dengue 
epidemic in 1975, were available. These hun- 
dred sera and the sera collected from popula- 
tion centers were stored at -2O’C until anti- 
body tests were performed. The only excep- 
tions were sera to be used for virus isolation, 
which were stored at -70%. 

Serologic Tests 

Hemagglutination-inhibition (HI) anti- 
bodies were detected by the Clarke and Casals 
method (9) adapted to microplates. The se- 
rum specimens obtained were tested for anti- 
bodies against the following group B flavi- 
viruses: dengue 1, dengue 2, dengue 3, yellow 
fever, and St. Louis encephalitis. 

Virus Isolation 

Some serum specimens from febrile pa- 
tients were sent to the laboratory of the U.S. 
Centers for Disease Control (CDC) in San 
Juan, Puerto Rico, for virus isolation by in- 
oculation of Twwhynchites ambginensis mos- 
quitoes (10). In addition, suckling mice were 
inoculated intracerebrally. These mice were 
observed for 15 days following their inocula- 
tion. 

Results 

Of the 1,506 serum specimens collected in 
34 Honduran cities and towns, 405 (26.9 per 
cent) were found to contain HI antibodies 
against dengue 1 at a titer equalling or ex- 
ceeding 1:40. In 16 of these communities 
(Table l), the percentage of positive sera ex- 
ceeded 20 per cent. All 16 communities, with 
the exception of Santa Rosa de Cop&n, are 
located in hot, low-lying areas; and as Figure 
i shows, a fair number are situated in north- 
ern areas. 

As Table 2 shows, female subjects yielded a 
higher percentage of positive sera (30.3 per 
cent) than did male subjects (21.3 per cent). 
This difference is statistically significant (p< 
0.001). Also, the percentage of positive sera 
increased gradually with age, rising from 2 1.1 
per cent in the 1-14 age group to 39.5 per cent 
in the group over 59 years of age (Table 3). 
Most of the serum specimens with antibodies 
against dengue 1 had titers of between 1:40 
and 1:80, the geometric mean being 1:87 
(Table 4). 

Of the patients reporting dengue-like symp- 
toms (fever, headache, joint pains, petechial 
rash), 31.2 per cent were found to have anti- 
dengue 1 antibodies. However, as Table 5 
shows, 16.2 per cent of those not reporting 
dengue-like symptoms also had such anti- 
bodies. 

The immune response of patients following 
the dengue attack was verified by testing 11 
paired serum specimens collected during the 
epidemic in Villanueva. Most of the sera ob- 
tained three weeks after the acute stage of the 
disease showed titers of 1:80 to 1: 160 (Table 
6); one showed a titer of 1:640; and one (from 
a patient whose acute-stage serum had shown 
a titer of 1:40) registered a titer greater than 
1:1,280. 

The first hundred serum specimens found 
to have antibodies against dengue 1 were also 
tested against dengue 2, dengue 3, yellow 
fever, and St. Louis encephalitis. The geomet- 
ric means of the antibody titers of these sera 
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Table 1. The percentages of sera with HI antibodies to dengue 1 
in 34 Honduran towns and cities, 1978-1979. 

Identifying 
no. PIaCe 

Date of 
serum 

collection 
No. of sera 

collected 

No. of sera 
with HI titers % positive 

21:40 for dengce 1 

1 Roatan 7125178 165 52 
2 San Pedro Sula 10/14/78 41 25 
3 La Lima 10/14/78 52 2 
4 Puerto cortcs 415179 51 1 
5 San Manuel 7128179 30 21 
6 Villanueva 7/31/79 16 13 
7 Santa Rita 6127179 37 17 
8 El Progreso 10/14/78 30 11 
9 La Ceiba 3124179 55 4 

10 Trujillo 6/28/79 37 14 
11 Tocoa 6129179 33 12 
12 Santa Rosa de Cop&i 715179 31 9 
13 Veracruz 714179 23 3 
14 Duke Nombre 714179 28 2 
15 Jesfis de Otoro 7/ 10/79 19 1 
16 La Esperanza 7/l l/79 62 9 
17 Ocotepeque 11/l/79 46 1 
18 San Marcos de Ocotepeque 10/31/79 71 3 
19 Gracias, Lempira 10/30/79 31 2 
20 Marcaia 9114179 30 0 
21 La Paz 1 l/28/79 32 20 
22 Comayagua 1 l/27/79 15 3 
23 Tegucigalpa g/7/79 114 12 
24 Taianga 11/11/78 27 14 
25 Guaymaca 10/l l/78 11 8 
26 Campamento 4120179 31 3 
27 Catacamas 4/19/79 52 2 
28 Juticalpa 12/19/79 37 9 
29 Danli 6114179 43 10 
30 Yuscar&n 6115179 35 0 
31 Sabanagrande 10/17/78 13 0 
32 Morolica 714179 20 5 
33 Choluteca 617179 49 4 
34 Nacaome 3114179 42 18 

were 1: 178 against dengue 1, 1:51 against 
dengue 2, 1:50 against dengue 3, 1: 79 against 
yellow fever, and 1:55 against St. Louis en- 
cephalitis (Figure 2). 

Virus was isolated from 10 patients: three 
from San Pedro Sula; three from Yarumela, 
an interior town some 10 miles southeast of 
Comayagua; and four from San Lorenzo, a 
Pacific Coast town roughly 15 miles northwest 
of Choluteca. Each of the viruses isolated was 
identified at the CDC laboratory in San Juan, 
Puerto Rico, as dengue 1. 
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Of the hundred serum specimens from pris- 
oners and soldiers in different parts in the 
country that were collected before the dengue 
epidemic (1974-75), 11 showed antibodies 
against dengue 1 at low titers. The geometric 
means of the antibody titers of these sera were 
1:35 against dengue 1 and 1: 180 against yel- 
low fever. 

Discussion 

In 1978 and 1979 dengue affected Hondu- 
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Figure 1. A map of Honduras showing the towns and cities surveyed. 
Communities where over 20 per cent of the sera tested positively for 
HI dengue 1 antibodies are indicated with black circles, those where 
less than 20 per cent tested positively are indicated with open circles. 
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Table 2. Distribution of patients with serum antibodies against denpe 1, by sexa 

Males 
Ft3lI&S 

Total 

No. with No. without 
antibodies antibodies 

119 439 
286 659 

405 1,098 

Total 

558 

945 

1,503 

% with 
antibodies 

21.3 

30.3 

26.9 

aX2 = 14.21; p < 0.001 These data do not include three subjects whose sera were found negative 
for dengue 1 antibodies but whose sex is unknown. 

Table 3. Distribution of subjects with dengue 1 antibodies, by age.a 

*g= No. with No. without 
(in years) antibodies antibodies 

1 - 14 96 359 
15-34 168 475 

35-59 101 213 
t 60 30 46 

Total 395 1,093 

Total 

455 
643 

314 
76 

1,488 

‘35 with 
antibodies 

21.1 
26.1 

32.2 
39.5 

26.5 

aThe table does not include data on sera from 18 Subjects whose ages were unknown. Ten of these 
sera were positive for dengue 1 antibodies and eight were negative. 
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ran communities along the Atlantic and Pa- 
cific coasts and in the valleys of the interior, 
Comayagua, and Juticalpa. 

The apparent sequence of these epidemic 
outbreaks was as follows: Roatan in February 
1978, San Pedrd Sula in June 1978, Comaya- 
gua Valley in August 1978, and Nacaome in 
December 1978. These outbreaks continued 
into 1979 and spread to neighboring commu- 
nities. An outbreak in Danli was probably 
responsible for spreading the disease to Nic- 
aragua, since several thousand Nicaraguan 
refugees fleeing the recent war in that country 
were present in the area during this outbreak. 

It is to be noted that some communities in 
the departments affected by dengue did not 
have epidemics, even though their popula- 
tions were not immune. This was true, for ex- 
ample, of Lima and Puerto Cort& in the De- 
partment of Cort6s. These circumstances are 

Table 4. Titers of HI antibodies against dengue 1 
detected in positive sera from subjects 

reporting dengue-like symptoms. 

Titer No. of sera % of sera 

1:20 
1:40 
1:80 
1:160 
1:320 
1:640 
1:1,280 
1:2,560 
1:5,120 

Total 

69 17.0 
90 22.2 

131 32.3 
45 11.1 
23 5.6 
23 5.6 

8 1.9 
14 3.4 

2 0.4 

405 100.0 

undoubtedly to be explained by the low Aedes 
aeu/& populations present in those places at 
the time of the epidemic. The same explana- 
tion may hold true for the Honduran capital, 
Tegucigalpa, which was not significantly af- 
fected even though some sporadic (mostly im- 
ported) cases occurred there. According to the 
National Malaria Eradication Service (IO), 
the departments at high risk from Aedes aegypti 
infestation in 1978 were Cort&, Santa Bar- 
bara, and the Bay Islands, while those at low 
risk were Francisco MorazLn, AtlAntida, Cho- 
luteca, and Ocotepeque. This information 
correlates quite well with the data obtained 
from the serologic survey. 

There is no longer any doubt that the epi- 

Table 6. Increases in HI dengue 1 antibody titers in 
11 paired serum specimens collected from subjects 
with dengue in Villanueva, Co&s Department, 

in August 1979. 

Reciprocal HI antibody titers 

SubJert no Acute sera= Convalescent ser2 

1,163 c20 160 
1,164 <20 80 
1,165 <20 640 
1,166 <20 80 
1,167 c20 80 
1,168 40 > 1,280 
1,169 <20 160 
1,170 20 80 
1,172 <20 80 
1,173 <20 80 
1,175 <20 160 

‘The convalescent serum specimen was collected three weeks 
after the acute serum specmen 

Table 5. Distribution of sera positive for dengue 1 antibodies among subjects 
reporting dengue-like symptoms and among subjects not 

reporting such symptoms. 

Symptoms No. with No. wtthout 
reporteda antibodies antibodies T0td 

% wtth 
antibodies 

Yes 334 735 1,069 31.2 

No 71 366 437 16.2 

Total 405 1,101 1,506 26.9 

‘Typical reported symptoms included fever, headache. joint pains, peterhia, and anorexia 
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Figure 2. The geometric mean III titers of 
antibodies against denLgue 1, den-gue 2, 
dengue 3, yellow fever, and St. Louis 
encephalitis viruses in sera obtained 

from 100 febrile patients. 

ANTIGEN 

demic was caused by dengue 1. This was con- 
firmed by the isolation and typing of the virus 
at the CDC laboratory in San Juan, Puerto 
Rico. The analysis of antibody titers (Figure 
2) also showed that sera positive for dengue 1 
tended to react more strongly with that virus 
than with the other viruses tested. 

Overall, the results of the serologic survey, 
combined with available census data on the 
localities affected by dengue (Table 7), in- 
dicate that at least 134,000 cases of dengue oc- 
curred in Honduras. It should be borne in 
mind that not all the communities affected by 
the epidemic were surveyed, and in some 
places the survey was carried out while the 
outbreak was at its peak rather than after- 
wards, so that conditions were not ideal for 
finding the maximum number of positive re- 
actors. This suggests that the actual number of 
cases could have been slightly higher than the 
estimated number. 

The symptoms of dengue in Honduras, as 
reported by Romero et al. (121, have been 
confirmed by the authors of this study. These 
symptoms included headache, fever, ano- 
rexia, postorbital pain, joint pains, and mus- 
cle pains (especially in the lumbar region). 
Petechia, pruritis, abdominal pain, and vom- 
iting were observed less frequently. Respira- 
tory symptoms were rare. However, in San 
Pedro Sula (where doctors reported influenza- 
like illness) and in other areas (where malaria 
is endemic) the dengue epidemic may have co- 
incided with another febrile disease outbreak, 
since 68.8 per cent of the persons reporting 
dengue symptoms had no antibodies against 
the disease (Table 5). 

Dengue was found to attack females prefer- 
entially (see Table 2), perhaps because women 
who stay at home are more likely to be within 
reach of domestic A. aeapti mosquitoes. 

The fact that the percentages of positive re- 
actors increased progressively with age ap- 
pears to indicate that the risk of exposure to 
dengue was greater in the older age groups. 

The finding that some people had low den- 
gue 1 antibody titers before the 1979 epidemic 
is probably due to a cross-reaction between 
yellow fever antibodies in their sera and the 
dengue 1 antigen tested. This is especially 
likely because a vaccination campaign against 
yellow fever was carried out in Honduras in 
1952-1954, and also because the antibody ti- 
ters of the dengue 1 positive sera were higher 
against yellow fever than against dengue. 

Five deaths from the hemorrhagic form of 
dengue were reported in San Pedro Sula dur- 
ing the epidemic (8). Unfortunately, neither 
virus isolation nor serologic confirmation was 
attempted, so it cannot be stated positively 
that these deaths were due to dengue. 

In 1980 the number of reported cases of 
dengue fell sharply. The Ministry of Health of 
Honduras carried out a malathion fumigation 
campaign in the principal cities of the country 
for the purpose of reducing the Aedes aegyptz’ 
population, and this may have affected the 
course of the epidemic. In any case, the data 
reported here support the conclusion that 
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Table 7. Estimated numbers of dengue cases occurring in 15 Honduran towns and 
cities during the dengue 1 epidemic, as indicated by the 

results of the serologic survey. 

Roath 4,900 31.5 1,500 
San Pedro Sula 151,000 60.9 91,900 
San Manuel 2,000 70.0 1,400 
Villanueva 6,300 81.0 5,000 
Santa Rita 5,300 45.9 2,400 
El Progreso 28,000 36.6 10,200 
Trujillo 4,000 37.8 1,500 
Santa Rosa de Cop&n 12,000 29.0 3,500 
La Paz 6,800 62.5 4,200 
Talanga 5,000 51.8 2,600 
Guaymaca 3,000 72.7 2,200 
Juticalpa 10,000 24.3 2,400 
Danli 10,800 23.2 2,500 
Morolica 800 25.0 200 
Nacaome 6,000 42.8 2,500 

Total 255,900 52.4 134,000 

Honduras was struck by a widespread dengue 
1 epidemic that affected at least 5 per cent of 
the population. The communities along the 
coast and in the interior valleys were most af- 
fected. Adults were infected more frequently 
than children and women more frequently 
than men. No deaths due to dengue were con- 
firmed, but the resulting loss of working days 
and cost of drugs were considerable. 

All in all, this dengue epidemic points up 
the need to maintain Aedes aeD@’ control pro- 
grams. As is well-known, in 1947 the Pan 
American Sanitary Bureau launched a pro- 
gram to eradicate Aedes aegypti from the Amer- 

icas. The Central American countries joined 
in this effort, and by 1965 several countries in- 
cluding Honduras had been declared free of 
the mosquito (II). However, because of tech- 
nical and administrative problems (especially 
lack of funds) the maintenance programs 
could not be sustained, and the mosquito was 
reintroduced. As a result, we have had a den- 
gue epidemic and face the prospect that intro- 
duction of a new dengue serotype could cause 
hemorrhagic fever cases, as happened on Cu- 
ba in 1981. Conditions are also ripe for a dev- 
astating epidemic of yellow fever, should that 
virus be introduced into the region. 
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SUMMARY 

A serologic survey was carried out in the princi- 
pal population centers of Honduras to determine 
the extent of the dengue epidemic that affected the 
country in the period 1978-1980. A total of 1,506 
serum specimens collected in 34 towns and com- 
munities were studied. The results confirm that the 
most affected areas were the departments of Co&s, 
the Bay Islands, Col6n, and Valle, together with 
some additional communities along the country’s 
principal highway. Virus isolations and antibody 
titers of human sera demonstrated that the respon- 

sible virus was dengue 1. The most commonly re- 
ported disease symptoms were fever and joint 
pains. No dengue-related deaths or cases of dengue 
hemorrhagic fever resulting from this epidemic 
have been confirmed. However, the outbreak (to- 
gether with the recent Cuban experience involving 
hemorrhagic cases) highlights the possibility of 
future hemorrhagic cases and the need to maintain 
Aedes aegypri control programs in potentially affected 
regions. 
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