
A POINT SOURCE DENGUE OUTBREAK IN CANADIAN TOURISTS IN BARBADOS

Dengue fever is emerging as a public-health problem in many
countries in the American tropics (e.g. the Caribbean, Mexico,
Central America, and northern South America) commonly visited
by Canadian tourists(1,2). Anecdotal single case reports of dengue
in Canadians have been published in the past(2-7). However, a better
indication of incidence is dengue serology data from the National
Arbovirus Laboratory, Laboratory Centre for Disease Control,
Ottawa, and the Ontario Provincial Laboratory, Toronto. While
dengue is not a reportable disease, the annual number of
serologically diagnosed cases (confirmed and suspected) has
increased considerably in this decade – 17 vs. 29.5 in the 1980s
and 1990s, respectively(7). The number is expected to rise in
coming years(2).

We report here an unusual single source outbreak of dengue in
a group of 13 tourists, 11 of whom were Canadian, sharing the
same holiday accommodation on the west coast of Barbados
during the 2-week period from 21 December 1997 to 4 January
1998. The outbreak is of interest because of the high attack rate
over a very short period of time, as well as for the questions it
raises concerning risks to tourists of second attacks of dengue and
the associated risk of the serious consequences of dengue
hemorrhagic fever (DHF) and dengue shock syndrome (DSS).

Description of the outbreak

From 21 December 1997 to 4 January 1998, 13 people stayed
for 1 to 2 weeks at the Bellairs Research Institute residence on the
west coast of Barbados. This residence normally houses Biology
students associated with McGill University, but it is open for
tourists during the Christmas holidays. The residence is a one-floor
building, with bedrooms for two facing a common outside corridor
on one side and a grassed yard on the other side.

In the week subsequent to their return to Canada, four of the 13
individuals sought medical help at the Montreal General Hospital
because of febrile illnesses compatible with dengue. These four
persons and three others from Montreal, who were sought out
subsequently, were examined at the McGill Centre for Tropical
Disease. Two others were interviewed by phone and E-mail.

A confirmed case of dengue was defined, for the purposes of
this report, to be an individual who had a febrile illness during or
in the 2 weeks subsequent to the holiday in Barbados and a

seroconversion, or a high single titre (≥ 1:160) of IgG dengue
antibody and a positive IgM dengue antibody. A probable case was
an individual with a fever and other compatible symptoms but
without serologic tests.

Of the 13 people, six were confirmed cases and four were
probable cases. One of the probable cases was not available for
any evaluation and is not included in Table 1. The three other
probable cases did not develop any illness; two of these were
tested and found not to have developed dengue antibodies, and one
was not tested.

The clinical presentations of the confirmed and the probable
cases were compatible with the standard descriptions of classic
dengue. Detailed clinical presentations were available for nine of
the 10 confirmed and probable cases. Fever lasted 7 days or less
and was associated with headache (8/9), myalgia and/or bone pain
(8/9), intestinal symptoms (7/9), and a rash (6/9) (Table 1). In the
five cases who had hematologic tests, there was leucopenia (3/5)
and, thrombocytopenia (4/5); atypical lymphocytosis was noted in
those who had smears (2/3). Of note were the high IgG antibody
titres in those acute sera not collected until day 8 following the
onset of the illness.
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Discussion

There are four distinct serotypes of dengue virus (DEN-1
through DEN-4). Immunity is serotype specific and lasts for life(2).
However, after a short period of cross-protection of about 6 to 8
months, humans infected with one serotype are fully susceptible to
infections with the other serotypes(8). Moreover, sub-neutralizing
levels of heterotypic dengue antibodies place them at risk of
developing DHF/DSS through an antibody-dependant
enhancement of viral infection(8).

In the Western hemisphere, this phenomenon has been
illustrated by the Cuban DHF/DSS epidemic of 1981(9). In 1977-
1978, a major outbreak of classic dengue caused by DEN-1
occurred in Cuba and resulted in infection of 44% of the total
population. In 1981, 3 years after the first outbreak, a second
outbreak caused by DEN-2 was unusually severe. A total number
of 116,000 people required hospitalization (1% of the Cuban
population) and, of these, 10,312 (including 158 fatal cases) were
classified as DHF/DSS. A seroepidemiologic study showed a ratio
of DHF/DSS hospitalizations to individuals with secondary
infections to be 1/32 among children and 1/80 among adults. Other
studies, done in Thailand, have found an incidence of DSS of 0.5%
to 20% in children experiencing a secondary dengue infection with
any serotype. The greatest risk appeared when the second infection
occurred 6 months to 5 years after the primary one(8).

Recently, new data from Cuba are suggesting that DHF/DSS
can occur even 16 years after a primary infection(10). After the
1981 outbreak, strict measures of surveillance and controls
eliminated dengue in Cuba for 16 years, until January 1997. Since
then, there has been an epidemic of 2,946 serologically confirmed
cases of dengue; 205 (including 12 fatal cases) were classified as

DHF/DSS. Preliminary studies indicate that 98% of these
DHF/DSS cases were due to secondary infection(10). Of concern is
the fact that, apart from one exception, all cases of DHF/DSS were

≥ 17 years of age, suggesting a longer period of antibody-
dependant enhancement than previously proposed(1).

This is the first report of a single point outbreak of dengue in
Canadian tourists. In this group of 13 tourists, living in a single
building for 1 to 2 weeks, the attack rate for classic dengue was
77%. This attack rate is consistent with reports in the literature for
dengue epidemics in large populations, but it is noteworthy for
such a high attack rate over a relatively short period of exposure(8).
In fact, most of the tourists became sick within a 4-day period,
suggesting that a single mosquito may have infected more than one
person (Table 1). Aedes aegypti is known to be a “nervous feeder”
and can feed on multiple individuals during the same blood
meal(1,11).

This outbreak points to an increasing health risk for tourists in
popular vacation destinations of the Americas. It also points out
the need for better education of tourists regarding classic dengue
avoidance, and equally importantly a clearer definition of the risks
of haemorrhagic dengue in tourists who have had classic dengue in
the past and wish to return to dengue endemic regions of the
world.

The tourist's first line of attack in dengue prevention is the
avoidance of the day-biting Ae. aegypti mosquito. Standard insect
repellents, long sleeves and trousers, and the use of insecticides in
screened accommodations can have an impact. Ae. aegypti breeds
in the still clean water of discarded tires, cans, water storage
containers, and flower pots, and travels from its site only 100
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Table 1/Tableau 1
Clinical and laboratory* manifestations**
Tableau** clinique et résultats des épreuves biologiques*

Cases
Cas

Age, Sex
Âge, Sexe

Disease
onset

Début de
la maladie

Symptoms
Symptômes

Acute illness
(days)/Maladie
aiguë (jours)

Recovery phase
(days)/Phase de
rétablissement

(jours)

WBC 10
9
/L

NL 10
9
/L

Platelets
10

9
/L

Plaquettes
10

9
/L

HCT
Ht

Serology IgM
ELISA

Sérologie
IgM ELISA

Serology
acute

Sérologie
phase aiguë

Serology
convalescent

Sérologie phase
de convalescence

Disease onset to
serology (days)
Intervalle début-
sérol. (jours)

1 F, 49 01-06 H/C, M, N, D 6 6 2.0 81 .39 pos. 20 640 4

2 M, 61 12-31 H/C, M, N, D 4 10 2.9 154 .42 pos. 2,560 2,560 8

3 M, 59 01-04 H/C, M, N, D 4 21 4.5 124 .45 pos. 20 2,560 4

4 M, 58 01-02 M, N, D, R/E 6 28 3.9 16 .46 pos. 1,280 1,280 8

5 F, 57 01-04 H/C, M, N, D, R/E 7 21 6.7 90 .46 pos. 160 2,560 5

6 F, 49 01-06 H/C, M, R/E 3 0 � � � pos. � 160 �

7 F, 56 01-03 H/C, M, R/E 4 0 � � � � � � �

8 M, 43 12-22*** H/C, M, N, D, R/E 4 8 � � � � � � �

9 M, 49 01-01 H/C, N, D, R/E 7 35 � � � � � � �

10 M, 48 nil nil nil � � � � neg./nég. � neg./nég. �

11 M, 48 nil nil nil � � � � neg./nég. � neg./nég. �

12 F, ? nil nil nil � � � � � � � �

* Most abnormal laboratory results during acute illness./La plupart des résultats sérologiques anormaux ont été obtenus durant la phase aiguë de la maladie.
** Nine of 10 confirmed and probable cases were available for detailed evaluation; one case was not available for any evaluation and is not included in the table./Neuf des 10 cas confirmés et probables ont pu

faire l'objet d'une évaluation détaillée; un cas n'a pu être évalué et n'est pas inclus dans le tableau.
*** Arrived in Barbados 27 Nov./Arrivée à la Barbade le 27 nov.
H/C: headache/céphalée, M: myalgia/arthralgia/myalgie/arthralgie, N: nausea/nausées, D: diarrhea/diarrhée, R/E: rash/éruption



metres during its life. The removal of such breeding sites in the
vicinity of tourist accommodation may reduce the risk of dengue.
Breeding sites that can not be removes can be treated with
larvicides(1,11,12). At present, there is no effective vaccine against
dengue.
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International Notes

IMPORTED DENGUE – UNITED STATES, 1996

Dengue is a mosquito-transmitted acute disease caused by any
of four dengue virus serotypes (DEN-1, DEN-2, DEN-3, and
DEN-4) and characterized by the suddent onset of fever, headache,
myalgia, arthralgia, rash, nausea, and vomiting. This disease is
endemic in most tropical areas of the world and has occurred in
American residents returning from travel to such areas. The United
States Centers for Disease Control and Prevention (CDC)
maintains a laboratory-based passive surveillance system for
imported dengue among American residents. This report
summarizes information about cases of imported dengue among
American residents for 1996, which indicated that most persons for
whom travel history was known probably acquired infection in the
Caribbean islands or Asia.

Serum samples from 179 persons who had suspected dengue
with onset of symptoms in 1996 were submitted to CDC for
diagnostic testing from 32 states and the District of Columbia.
From these samples, 43 (24%) cases from 18 states and the District
of Columbia were diagnosed serologically as dengue (single high
titres of IgG in acute serum samples or by IgM detection in early
convalescent samples) or by isolation of dengue virus. A diagnosis
of dengue infection was negative in 102 (57%) patients and could
not be determined in 34 (19%) patients because of unavailability of
con- valescent samples for serologic testing(1).

Of the 43 persons with laboratory-diagnosed dengue, gender
was known in 39; 22 (56%) were male. Age was reported for 30
persons and ranged from 5 to 69 years (median: 33 years). The
virus serotype (DEN-1 and DEN-2) was identified for five cases.
Travel histories, available for 37 persons, indicated that infections
probably were acquired in the Caribbean islands (19 cases), Asia
(11), Africa (three), the Pacific islands (two), Central America
(one), and South America (one).

Clinical information was available for 28 patients with
laboratory-diagnosed dengue. The most commonly reported
symptoms were consistent with classic dengue fever (e.g. fever,
93%; headache, 61%; myalgia, 57%; rash, 57%; and arthralgia,
18%. Less frequently reported manifestations included diarrhea
(five); eye pain (four); skin hemorrhages (two); and jaundice and
depression (one each); low platelet counts (61 x 109/L to 127 x
109/L, average 98 x 109/L [normal: 150 x 109/L to 450 x 109/L])
(eight); low white blood cell count (1.9 x 109/L to 3.1 x 109/L,
average 2.55 x 109/L [normal: 3.2 x 109/L to 9.8 x 109/L]) (six);
and elevated liver enzymes (one). At least two patients were
hospitalized, and no deaths were reported.

MMWR Editorial Note: Dengue is transmitted by the
mosquito Aedes aegypti, which is present in most tropical urban
areas of the world. In the United States, the mosquito can be found
during the summer in southeastern states, including parts of
Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi,
North Carolina, South Carolina, Tennessee, and Texas. Dengue
transmission in the United States is rare.

The incubation period of dengue is 4 to 7 days (range: 3 to 14
days). Most cases are characterized by mild manifestations, but
infections in some persons can result in the more severe forms of
the disease. Dengue hemorrhagic fever (DHF) is characterized by

fever, low platelet count (≤ 100 x 109/L), hemorrhagic
manifestations, and evidence of increased vascular permeability

e.g. hemoconcentration (hematocrit increased by ≥ 20% from
baseline), pleural or abdominal effusions, or hypoalbuminemia.
Dengue shock syndrome (DSS) is DHF plus narrow pulse pressure

(≤ 20 mm Hg), hypotension, or shock(2). The fatality rate for
patients with DSS can be as high as 44%(3).
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In 1996, the number of dengue and DHF cases reported to the
Pan American Health Organization (n = 276,758) was lower than
the total for 1995 (n = 316,187). Among persons in the United
States with imported cases in 1996, five persons with history of
travel to India reflect the DEN-2 epidemic that occurred in India(4).
Among the imported infections acquired in the Caribbean islands
during 1996, seven were diagnosed in persons from Maryland and
Pennsylvania who travelled to the Caribbean during January(5).

The number of cases in this report represents a minimum
estimate of the number of American travellers with dengue.
Because dengue is not a notifiable disease nationally or in most
states, diagnostic samples may not be sent for testing or they may
be sent to laboratories other than CDC; therefore, many imported
cases may not be counted. To provide a better estimate of the total
number of cases, state epidemiologists were asked to provide a
listing of all dengue cases reported in their state with onset of
illness in 1996. Nineteen states reported 51 cases; 22 (43%) cases
had not been reported previously.

Ae. aegypti is an urban mosquito usually found in or near
human dwellings. In domestic settings, the mosquito can be found
resting in dark areas including closets, bathrooms, behind curtains,
and under beds. The species bites usually during the early morning
and late afternoon(6). The risk for exposure is higher in urban
residential areas, but may be lower for tourists in some settings
(e.g. beaches, hotels with well-kept grounds, and areas away from
human habitation).

The incidence and geographic distribution of dengue have
increased greatly in recent years, and health-care providers should

consider dengue in the differential diagnosis of illness in all
patients who have fever and a history of travel to tropical areas
within 2 weeks of onset of symptoms. Because of the
anticoagulant properties of acetylsalicylic acid (i.e. aspirin) and
other nonsteroidal anti-inflammatory agents, only acetaminophen
products are recommended for the management of pain and fever.
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Erratum

STATEMENT ON INFLUENZA VACCINATION
FOR THE 1998-1999 SEASON

Vol. 24 (ACS-2), Table 2, Page 9

Please note that there was an error in Table 2, Recommended
amantadine hydrochloride dosage by age and renal status.
Under Recognized renal disease, Creatinine clearance of 60-79

mL/min, the Dosage for those ³ 65 years should read
“Alternating daily doses of 100 mg and 50 mg.”
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