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As a result of its 1981 dengue-2 epidemic, Cuba suffered over 300,000
dengue cases and 159 recorded deaths. This article reports the results
of a postmortem study and virus isolation effort performed with blood
and tissue specimens from 13 children who died in that epidemic.

Introduction

In 1954 the first known epidemic of dengue
hemorrhagic fever (DHF) struck the Philippines;
depending upon the promptness with which
cases were hospitalized, between 5% and 15%
of the patients died. Since then DHF has consti-
tuted a significant health problem for the coun-
tries of Southeast Asia and the Western Pacific
(1, 2).

In 1977 dengue-1 virus, which had not previ-
ously been reported in the Caribbean area, en-
tered that area and Cuba (3), giving rise to the
first cases of classic dengue fever reported in
Cuba since 1945 (4) and causing a massive den-
gue epidemic throughout the island. The virus,
identified both serologically and by direct isola-
tion, circulated widely among the Cuban popu-
lation during 1977 and 1978 (5), and until 1981
maintained a more limited circulation—produc-
ing a small number of serologically confirmed
cases (6). During this period only sporadic cases
of hemorrhagic dengue were reported, either in
Cuba or elsewhere in the Caribbean area, despite
the combined presence of dengue serotypes 1,
2, and 3 within the area (3, 7, 8).

Toward the end of May 1981, cases of illness
were reported in the city of Havana involving a
febrile syndrome accompanied in some cases by
hemorrhage (of various types and degrees of
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severity) and occasionally by shock and death.
Serologic and viral isolation studies showed that
the causal agent of the disease was dengue-2
virus, even though there was not yet any evi-
dence of an epidemic caused by that serotype—
either in the Caribbean region or in the countries
engaged in extensive interchanges of travelers
to and from Cuba (9).

This dengue-2 epidemic began simultane-
ously in three parts of the country far removed
from one another; and owing to high densities
of the Aedes aegypti mosquito vector, it spread
rapidly throughout the country. By the end of
the epidemic a total of 344,203 cases, including
9,203 described as serious and 1,109 as very
serious, had been reported. The total number of
deaths reported (including both adults and chil-
dren) was 159 (10).

It took slightly over four months to bring the
epidemic under control, the last case being re-
ported on 10 October 1981. Effective epidem-
iologic interventions, including hospital isola-
tion of dengue-2 patients and extensive vector
control operations, were instrumental in break-
ing the chain of transmission. No cases have
been reported since October 1981; and since
then vector indices have been kept very low by
means of an Aedes aegypti eradication campaign
that has made any transmission of the virus ex-
tremely unlikely.

This article reports the results of a postmortem
study performed with specimens obtained from
13 children who had been clinically diagnosed
as having dengue hemorrhagic fever/dengue
shock syndrome (DHF/DSS); these specimens
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had been sent to our laboratory for virus isola-
tion. It also describes the clinical course of the
disease in these children, relevant anatomapath-
ologic findings, and the measures taken to suc-
cessfully isolate the dengue-2 virus from the
remains (a liver specimen) of one subject.

Materials and Methods

The postmortem specimens, obtained from 13
subjects under 13 years of age, were sent to our
laboratory during the epidemic by various pedia-
tric hospitals. The samples were transported to
the laboratory at -20°C and were processed im-
mediately upon arrival. Table 1 identifies the
specific types of specimens received in each
case.

Each specimen was processed as follows: A
10% suspension was prepared in medium 199
containing 10% calf serum, 500 units of penicil-
lin per ml, and 500 micrograms of streptomycin
per ml. The suspension was then diluted 1:5,
1:10, and 1:50 using the same medium, and
0.02 ml of each dilution was inoculated intra-

cerebrally and subcutaneously into unweaned
mice 24-48 hours old. The mice were then ob-
served 21 days for any signs of disease, and
successive passages were made in doubtful
cases.

Virus identification was accomplished by
means of the indirect immunofluorescence
technique described in an earlier report (117).

In two cases where serum from the patient
was available (see Table 1), the hemagglutina-
tion-inhibition procedure described by Clarke
and Casals, modified for microtechnique, was
used to determine the subject’s antibody titer
(12). Eight units of antigen of the four dengue
serotypes were used; sera with antibody titers
of 1/20 or more were considered positive.

Clinical Data

Two of the study subjects were less than three
months old, eight were four to six years old,
and three were eight to 12 years old. Nine were
girls and four were boys. Racially, 10 were
whites and three were mulattoes. The illnesses

Table 1. Postmortem specimens processed for virus isolation, showing the subject
from whom each specimen was obtained.

Source or type of specimen

Subject
No. Serum Blood* Liver Spleen Kidney Ganglion Brain Lung Total
1 X 1
2 X 1
3 X 1
4 X X 2
5 X X X 3
6 X X X X 4
7 X X X 3
8 X X 2
9 X X 2
10 X X X 3
11 X 1
12 X X X X X 5
13 X X° X 3
Total 2 2 9 6 4 1 5 2 31

“Right ventricular blood.
®Dengue-2 virus was isolated from this specimen.
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of all these subjects were diagnosed clinically
as Grade IV DHF/DSS according to the WHO
classification (/3).

The principal disease signs and symptoms
manifested by each subject are shown in Table
2, and the principal hemorrhagic manifestations
observed are shown in Table 3. Fever, hemor-
thage, shock, and thrombocytopenia were pre-
sent in all cases. Other commonly reported signs
and symptoms were vomiting (in 12 cases), as-
cites (in nine cases), hepatomegaly (in eight
cases), asthenia (in seven cases), and abdominal
pain (in seven cases).

Regarding specific hemorrhagic manifesta-
tions, those most commonly reported were
bleeding from the upper digestive tract (in 12
cases), petechiae (in six cases), bleeding from
venipuncture sites (in four cases), and hematuria
(in four cases).

Eleven of the 13 subjects experienced shock
within six days of the onset of fever, most fre-
quently on the second, third, or fourth day. Ten
of the subjects died between days three and six,
the largest number dying on day six.

Case 1. A white female patient five years of
age showed symptoms of catarrh, high fever,
asthenia, nausea, coughing, abdominal pain,
vomiting, and cephalgia three days before enter-
ing the hospital. She was admitted with signs
of shock, trembling, convulsions, dark vomit,
hepatomegaly, ascites, pleural effusion, and
bleeding from the oral, gingival, and nasal
mucosae. Her platelet count was 45,000/mm>.
She died from cardiorespiratory arrest 24 hours
after being admitted.

Case 2. A white male patient five years of
age who was asthmatic complained of dengue
symptoms three days before entering the hospital
He was admitted with bloody vomiting, hepato-
megaly, signs of incipient shock, and a platelet
count of 59,000/mm®. He died 24 hours after
admission with a diagnosis of DHF/DSS.

Case 3. A mulatto female patient 12 years of
age had a fever of 38°C, nausea, retroorbital
pain, and general malaise four days before enter-
ing the hospital. During her hospital stay she
experienced fever, cephalgia, asthenia, vomit-
ing, abdominal pain, ascites, hepatomegaly,

gingival bleeding, and bleeding from ven-
ipuncture sites. Her platelet count was 58,000/
mm?>. She lapsed into shock and died on the
third day after being admitted.

Case 4. A white female patient five years of
age was admitted to the hospital with fever,
cephalgia, vomiting, abdominal pain, hepato-
megaly, ascites, pleural effusion, upper diges-
tive tract bleeding, paleness of the skin and
mucosae, hematuria, and signs of shock. Her
platelet count was 50,000/mm?>. She died from
respiratory arrest on the second day after being
admitted.

Case 5. A white female patient eight years
of age was admitted with fever, severe asthenia,
bloody vomiting, enterorrhagia, petechiae on the
torso, and erythematous lesions over her whole
body. Her platelet count was 12,000/mm®. She
lapsed into shock and died from cardiorespirato-
ry arrest on the day of her admission to the
hospital.

Case 6. A white female patient four years of
age experienced a fever of 39°C and vomiting
three days prior to being admitted to the hospital.
She was hospitalized with ascites, pleural effu-
sion, petechiae, upper digestive tract bleeding,
a platelet count of 56,000/mm?>, and signs of
incipient shock. She remained in that condition
and died from cardiorespiratory arrest three days
after being admitted.

Case 7. A white male patient eight years of
age who was admitted to the hospital experi-
enced a fever of 39-40°C, bloody vomiting,
petechiae, bleeding from venipuncture sites,
cephalgia, asthenia, ascites, pleural effusion,
thrombocytopenia, and shock. He died from car-
diorespiratory arrest five days after admission.

Case 8. A white male patient three years of
age who was asthmatic experienced a fever of
39°C, cephalgia, vomiting, diarrhea, upper di-
gestive tract bleeding, ascites, hepatomegaly,
hematuria, and signs of shock. His platelet count
was 33,000/mm>. He died from cardiorespira-
tory arrest four days after admission.

Case 9. A white female patient 48 days old
developed a fever of 38°C and a generalized
rash four days before admission. Upon admis-
sion she presented symptoms of bloody vomit-
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Table 2. Principal signs and symptoms observed in the 13 study subjects.

Subject No

Total
Signsand No. of % of
symptoms 1 2 3 4 5 6 7 8 9 10 11 12 (3*  subjects subjects
Fever X X X X X X X X X X X X X 13 100
Cephalgia X X X X X X 6 46
Asthenia X X X X X X X 7 54
Anorexia X X X 3 23
Rash X X 2 5
Hepatomegaly X X X X X X X X 8 62
Splenomegaly X 1 8
Vomiting X X X X X X X X X X X X 12 92
Diarrhea X X X 3 23
Nausea X X X 3 23
Coughing X X X 3 23
Abdominal pain X X X X X X X 7 54
Ascites X X X X X X X X X 9 69
Pleural effusion X X X X X X 6 46
Retroorbital pain X 1 8
Bleeding X X X X X X X X X X X X X 13 100
Shock X X X X X X X X X X X X X 13 100
Thrombocytopenia X X X X X X X X X X X X X 13 100
“The subject from whom dengue-2 virus was isolated
Table 3. Principal hemorrhagic manifestations exhibited by the 13 study subjects.
Subject No. Total
Hemorrhagic No. of % of
manifestations 1 2 3 4 5 6 7 8 9 0 11 12 13*  subjects subjects
Petechiae X X X X X X 6 46
Melena X 1 8
Bleeding from upper
digestive tract X X X X X X X X X X X X 12 92
Gingival bleeding X X X 3 23
Nasal bleeding X X X 3 23
Oral bleeding X 1 8
Otic bleeding X 1 8
Bleeding from
venipuncture sites X X X X 4 31
Hematuria X X X X 4 31
Intestinal bleeding X I 8
Purpura X 1 8
Pulmonary bleeding X 1 8

“The subject from whom dengue-2 virus was isolated
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ing, melena, ascites, a platelet count of 56,000/
mm?, otic bleeding, and metabolic acidosis. She
subsequently lapsed into shock and died from
pulmonary hemorrhagic and cardiac arrest.

Case 10. A female patient six years of age
was hospitalized because of a fever of 40°C and
vomiting, which later became dark. Painful he-
patomegaly and distal cyanosis were revealed
by physical examination. The patient lapsed into
shock and died from cardiac arrest two days
after admission. Her platelet count was 87,000/
mm®.

Case 11. A mulatto female patient five years
of age, with a record of pultaceous tonsillitis
treated with antibiotics, was admitted suffering
from fever, a rash, vomiting, loss of appetite,
and paleness of the skin and mucosae. Her con-
dition worsened progressively, and she fell into
shock accompanied by bleeding from the upper
digestive tract, nostrils, and venipuncture sites.
Physical examination revealed painful abdomi-
nal distension, pleural effusion, and hepato-
megaly. The patient’s leukocyte count was
15,250/mm? and her platelet count was 56,000/
mm?>. In addition, microscopic hematuria was
observed. The patient died of cardiorespiratory
arrest 24 hours after admission.

Case 12. A white female patient six years of
age was admitted to the hospital with a history
of 39-40°C fever and vomiting, which had con-
tinued for four days. An assessment of her gen-
eral condition at the time of admission revealed
petechiae on her torso and extremities, fever,
painful hepatomegaly, splenomegaly, abdomi-
nal pain, and pleural effusion. The illness
evolved toward shock accompanied by upper di-
gestive tract bleeding, hematuria, and metabolic
acidosis. The patient lapsed into a deep coma
and died from cardiac arrest 24 hours after ad-
mission. Her platelet count was 63,000/mm?.

Case 13. An unweaned male mulatto infant
45 days old was admitted to the hospital with a
two-day history of 38-39°C fever and petechiae
on the skin. At the time of admission he had a
fever of 38°C, nasal mucus secretions, and dysp-
nea. He later developed diarrhea, oral and peri-
oral cyanosis, moderate gingival bleeding, upper
digestive tract bleeding, and ascites. The patient

lapsed into shock several hours after developing
these symptoms and exhibited moderate bleed-
ing from the nose and venipuncture sites; he
died several hours later. The patient’s leukocyte
count was 17,300/mm’ and his platelet count
was 35,000/mm?. Virus isolation efforts using
liver tissues from this patient subsequently
vielded dengue-2 virus.

Results and Discussion

Anatomicopathologic studies of the foregoing
subjects detected visceral or serous bleeding in
13% of the cases—predominantly of the gastric
and intestinal mucosae, endocardium, lungs,
and pleural cavity. Histopathologic examination
revealed mediozonal and focal centrolobular
hepatonecrosis in 75% of the cases.

Regarding virus isolation, one of the 31 post-
mortem specimens processed by ourselves (the
liver specimen from case number 13) yielded
an isolate. This isolated virus was identified
as dengue-2 by the indirect immunofluores-
cence technique (/7). Hemagglutination-inhibi-
tion testing of the two available serum specimens
yielded negative results (<1/20).

Despite the fact that the clinical diagnosis of
Grade IV DHF/DSS was confirmed by virus
isolation from only one of the 13 study subjects.
it is believed that the other patients also had
DHF. This conclusion, derived partly from ap-
plication of the analysis used by Barnes and Ro-
sen in 1974, during a hemorrhagic fever epi-
demic on the island of Niue (/4), is based on
the following observations:

1) The signs and symptoms observed were
similar to those reported in Southeast Asia for
virologically or serologically confirmed cases.

2) These cases occurred during the 1981 den-
gue-2 epidemic in Cuba, over the course of
which a large number of other patients with a
similar symptomatology were observed (9, /5}.

3) Studies performed during the epidemic re-
sulted in serologic confirmation of dengue
among hospitalized patients diagnosed as having
DHF/DSS—opatients whose symptoms were
similar to those observed in the deceased study
subjects (/5).
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Fever, shock, and thrombocytopenia were ob-
served in all of the study subjects discussed
above; also, all of them manifested one or more
kinds of hemorrhagic symptoms, with bleeding
from the upper digestive tract being the most
common type. In general, the reported clinical
pictures were similar to those reported from Fiji
in 1977 by Kuberski et al. (76}, from Malaysia
in 1981 by George et al. (/7), and from Cuba
in 1983 by Rojo et al. (18) for subjects with a
positive diagnosis of DHF—the principal ob-
served signs and symptoms being fever, hemor-
rhagic manifestations, and vomiting. In addi-
tion, George reported in his work that shock
was the cause of death in all the fatal cases
studied, this observation being similar to our
own; and Eram et al. (/9), reporting on rural
Indonesian cases in 1979, refers to four patients
with DHF/DSS who died of shock on the sixth
or seventh day after the onset of illness, circum-
stances again resembling those observed in our
own study.

It also appears noteworthy that Bhamara-
pravati et al. (20), studying autopsy data from
100 DHF/DSS fatalities in Thailand, reported that
the most frequently observed pathologic lesions
were petechial-type hemorrhages in various or-
gans and mucosae, with the stomach being the
internal organ most commonly affected. Hepato-
necrosis was also common, being found in 65%
of the subjects studied. Similarly, in our study
we observed that some type of bleeding occurred
in 83% of the cases studied, most often in the
gastric and intestinal mucosae, and that hepato-
necrosis occurred in 75% of the cases.

It is well-known that the frequency of virus
isolation from DHF/DSS patients is much lower

than from patients with a classic clinical picture
of dengue fever. This fact has been related to
the accelerated and high antibody response oc-
curring in cases of secondary infection, so that
the invading virus particles tend to be bound up
in immune complexes (27, 22). In this vein,
Nisalak et al. (23) reported in 1970 that the
frequency of virus isolation was inversely prop-
ortional to the degree of severity of the disease;
they obtained only four virus isolates from 103
postmortem sera and only two isolates from 523
postmortem organ specimens obtained from 98
subjects with fatal cases of DHF/DSS.

The low virus isolation rate obtained by our
efforts (one isolation from 31 postmortem speci-
mens for a rate of 3.2%) may well have been
due, at least in part, to the foregoing circum-
stances. And, conceivably, it could also have
been due to use of the unweaned mouse isolation
procedure, which although frequently utilized is
not the most sensitive isolation method (24). In
this vein, it should be noted that Mds (25) ob-
tained two dengue-2 isolates from liver and
spleen specimens taken from a fatal case of
DHF, using a LLCMK,, cell culture method for
this purpose.

The isolate obtained in our study came from
the liver of patient 13, an unweaned infant 45
days old whose serum did not reveal any dengue-
2 antibodies upon hemagglutination-inhibition
testing. This serologic finding suggests the re-
sponsible infection may have been a primary
infection, even though it was not possible to
obtain data concerning the mother’s immunity
to dengue virus. Other authors (/4) have reported
cases of DHF/DSS in patients with primary in-
fection.

SUMMARY

The dengue-2 epidemic that struck Cuba in 1981
caused some 344,203 cases. For the first time in the
Caribbean, significant numbers of people were af-
flicted with dengue hemorrhagic fever/dengue shock
syndrome, and a total of 159 deaths were recorded.

This article reports the results of a postmortem
study and virus isolation effort performed with blood

and tissue specimens obtained from 13 children who
died in that epidemic. All 13 had been diagnosed clin-
ically as having Grade IV dengue hemorrhagic fever/
dengue shock syndrome.

These children’s clinical histories showed that all
of them manifested fever, hemorrhage, shock, and
thrombocytopenia; most of them also experienced



Guzmdn et al.

¢ FATAL DENGUE CASES IN CUBA

219

vomiting (in 12 cases), ascites (in nine cases), hepa-
tomegaly (in eight cases), abdominal pain (in seven
cases), and asthenia (in seven cases); 11 of them
experienced shock within six days of the onset of
fever; and 10 of them died between days three and six.

Postmortem organ specimens from the children, as
well as four serum or blood specimens, were sus-
pended in an appropriate medium, diluted, and inocu-
lated 1ntracerebrally and subcutaneously into un-
weaned mice. This procedure succeeded in isolating

dengue-2 virus from the liver specimen of one sub-
ject—a young infant who may have died of a primary
dengue infection. This low rate of virus isolation may
have been due to the well-known difficulty of isolating
the viral agent from DHF/DSS cases, and also to the
fact that the isolation method used was not the most
sensitive existing method. Despite this circumstance,
however, other findings and background factors relat-
ing to the 13 fatalities leave little room for doubt that
DHF/DSS was indeed the cause of death.
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LOW LEVELS OF REYE’S SYNDROME RECORDED
IN THE UNITED STATES

The U.S. Centers for Disease Control have received written reports of 222 and 191
cases of Reye’s syndrome for the respective surveillance periods 1 December 1981-30
November 1982 and 1 December 1982-30 November 1983; data for the latter (1983)
period are preliminary. The sex and age distribution of cases was very similar for the
1982 and 1983 periods; and, as in the past, most patients were hospitalized during
the first six months of each period. Although delayed reports were expected to increase
the total number of cases in the 1983 period, as of early 1984 the two totals were the
lowest recorded since continuous national surveillance of Reye’s syndrome was estab-

This relatively low reported incidence of Reye’s syndrome in 1982 and 1983 probably
reflects, at least in part, the intensity and/or type of influenza activity. In terms of all
available criteria, the intensity of influenza B activity in early 1982 was low. The
intensity of influenza activity in 1983 was greater, although not as great as in 1980-1981,
and the predominant isolate was influenza A(H3N2) which has been previously as-
sociated with fewer large clusters of Reye’s syndrome than influenza B.

The apparent drop in varicella-associated cases in 1982 (47 cases) and 1983 (25
cases) is currently less well explained by changes in virus activity; 83 such cases were
reported in 1981. From 1977 through 1982 (the years for which data are most recently
available), the reported incidence of varicella itself has remained relatively stable.

Source: United States Centers for Disease Control, Morbidity and Mortality Weekly Report




