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Three etiologically proven outbreaks of dengue fever and one etiologically confirmed epidemic of dengue
haemorrhagic fever have occurred in south China since 1978. The first of these, an epidemic of dengue
due to virus type 4 took place in Shiwan town, Foshan city, Guangdong Province, in 1978; the epidemic
began in May and ended in November. The clinical manifestations of 583 hospitalized patients were
observed from August to October. The majority (81.3%) of patients were aged 21-50 years (male
female = 1.2:1). The course of illness was about 1 week in most cases; three patients (0.5%) died.

A local outbreak of dengue due to virus type 1 occurred in Shiqi town, Zhongshan County, Guang-
dong Province, from September to November 1979. The majority of patients were older children and
adolescents. There was no marked difference between males and females in terms of the course of
the illness, and there were no complications or deaths.

A large epidemic of dengue due to virus type 3 occurred on Hainan Island in 1980. The clinical mani-
festations of 510 hospitalized patients (mostly adolescents and adults) were observed from April to Sep-
tember. Some patients developed rare complications, such as loss of hair, acute intravascular haemolysis,
and multiple peripheral paralysis; there were four deaths (0. 78%).

The first known epidemic of dengue haemorrhagic fever in China occurred among 10-29-year-
olds on Hainan Island in 1985 and 1986. There were no essential differences between males and
females. Some cases had rare complications such as acute intravascular haemolysis, while others had
diffuse intravascular coagulation and altered mental status; 10 patients (6.5%) died.

History of dengue in China
Epidemics of dengue-like illness in China were not
uncommon in the 1940s. For example, in 1947, an
epidemic of febrile illness, suspected to be dengue
fever (DF), occurred along the south-east coast of
China, including Shanghai city and the coastal areas
of Jiangsu, Zhejiang and Fujian Provinces. Etiologi-
cal and epidemiological investigations were not car-
ried out on this or other epidemics. From 1950 to
1978, outbreaks of dengue-like illness were not
reported in China.

Since 1978 three etiologically documented out-
breaks of DF and an epidemic of dengue haemor-
rhagic fever (DHF) caused by all four virus sero-
types have occurred in south China. An epidemic of
DF due to dengue virus type 4 (DEN-4 virus) occur-
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red in Foshan city, Guangdong Province in 1978
(1-3). A more localized outbreak of mild DF due to
dengue virus type 1 (DEN-1 virus) occurred in
Zhongshan County, Foshan Prefecture, Guangdong
Province, in 1979, followed by a large epidemic
caused by dengue virus type 3 (DEN-3 virus) on
Hainan Island in 1980 (4-6 and Qiu, F.-X., unpublish-
ed data, 1980). In 1985-86 an epidemic of DHF
caused by dengue virus type 2 (DEN-2 virus) occur-
red in the same areas of Hainan Island (7).

Circumstantial evidence suggested that the
dengue viruses causing these four outbreaks may
have been imported. In the late 1970s there was
considerable commercial activity between Guang-
dong Province, Hainan Island, and south-east Asia.
Beginning in 1977, many south-east Asian tourists
visited southern China, thus providing the ideal
means of importing new strains or serotypes of
dengue viruses into the country (8). Moreover, the
population densities of Aedes mosquitos were high in
these areas of south China, thus putting them at high
risk for epidemic transmission of dengue fever when
new strains/serotypes of viruses were introduced.
Serological data from the 1978 epidemic, however,
suggested that most cases had a secondary-type sero-
logical response, indicating that, despite the absence
of previous epidemics, dengue viruses were endemic
in the area.
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Epidemic of dengue due to type 4 virus in
1978

An outbreak of a dengue-like illness occurred at
Shiwan town, Foshan city, Guangdong Province, in
May 1978 (1). Shiwan town (population 24 464) is a
centre for the pottery industry, and large amounts of
pottery objects and waste pottery are kept outdoors
where they get filled with rain water. Clinically, the
disease presented as DF. A total of 5195 cases were
reported between 2 May and 21 November 1978.
There were three deaths.

Investigations in three locations of the town show-
ed a family aggregation of cases. All age groups
were affected, with patients ranging in age from 4
months to 80 years. Males and females were affected
equally, and there was no apparent occupational risk.
Peak transmission occurred from July to September.
Aedes albopictus was the dominant mosquito
species, comprising 82.9% of adult mosquito collec-
tions from human dwellings during the day and 6.4%
of collections at night. A. aegypti was absent.

Three strains of DEN-4 virus were isolated from
samples of acute-phase serum collected from patients
within 3 days of onset of their illness. Attempts to
isolate DEN-4 virus from six pools of A. albopictus
failed; however, dengue antigen was detected in head
squashes of A. albopictus by immunofluorescence
and in the bodies by radioimmunoassay (2).

A fourfold or greater increase in the level of
complement-fixing (CF) antibody against DEN-4
virus was registered for 140 patients with paired
serum samples. The increase was much greater and
the antibody titre was higher against DEN-4 virus
than against other dengue serotypes. A CF titre
.1:1024 was observed for 48 (62.3%) of 77 patients
from whom single convalescent-phase serum sam-
ples were taken.

Clinical observations. Two hospitals admitted 583
cases of DF in Foshan city during the epidemic (3);
for 487 of these cases, the diagnosis and admission
were based on epidemiological and clinical criteria.
Patients were considered to have DF if they lived in
the region during the period of epidemic transmis-
sion and if they had sudden onset of fever, osteo-
arthralgia, myalgia, rash, enlargement of superficial
lymph nodes, and leukopenia. A total of 96 hospital-
ized cases were laboratory-confirmed by serology
and/or virology.

Of the hospitalized cases, 315 (54%) were male
and 268 (46%) were female (male: female = 1.2:1).
All ages were affected, but the majority of hospital-
ized cases were adults (81% aged .20 years). Onset
of illness was generally abrupt with high fever (in
64% of cases, T >39 °C).

The signs and symptoms observed for the hospi-
talized cases are shown in Table 1. The duration of
fever in most cases was 4-7 days (average, 6 days)
and was irregular or continuous (92% of cases); only
8% had the classic "saddle-back" fever curve. Defer-
vescence by crisis occurred with most of the cases
(77%). Osteoarthralgia and/or myalgia occurred in
89% of the patients and were the commonest symp-
toms; pain was rather severe and general, involving
particularly the limbs, back, and loin. Facial flushing
was reported for 65% of the patients, usually during
the early stage of the illness, and gradually disap-
peared after the body temperature had retumed to
normal. Rashes were observed in 251 (43%) cases,
with most (56%) appearing as morbilliform maculo-
papules; petechial rash occurred in 45 (18%)
cases, while the remaining rashes appeared as scarla-
tiniform eruptions (15%), red papules (9%), and

Table 1: Signs and symptoms observed for 583 hospital-
ized cases of dengue fever, Shiwan town, Foshan city,
Guangdong Province, 19788
Sign or symptom

Fever
Headache
Anorexia
Arthralgia and myalgia
Malaise
Chills
Rigor
Lumbar pain
Nausea
Haemorrhage
Vomiting
Cough
Constipation
Diarrhoea
Abdominal pain
Lymphadenopathy
Facial flushing
Conjunctival congestion
Pharyngeal congestion
Slow pulse rate
Rash
Hepatomegaly
Jaundice
Splenomegaly
Coma and sudden cessation

of respiration

No. of cases

583 (1O.O)b
563 (96.6)
528 (90.6)
522 (89.5)
521 (89.4)
501 (85.9)
364 (62.4)
309 (53.0)
303 (52.0)
176 (30.2)
168 (28.8)
139 (23.8)
93 (16.0)
74 (12.7)
61 (10.5)

394 (67.6)
381 (65.4)
322 (55.2)
319 (54.7)
272 (46.7)
251 (43.1)
44 (7.5)
7 (1.2)
6 (1-0)
3 (0.5)

a Based on laboratory confirmation (96 cases) and clinical/
epidemiological criteria (487 cases).
b Figures in parentheses are the % of cases.
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urticaria (2%). The rashes generally appeared first
on the trunk and then spread symmetrically to the
limbs; they occurred less often on the head and face.
Skin eruptions were reported for 69% of the cases,
usually appearing between day 3 and day 6 of the
illness, and persisting for 3-7 days.

Of the hospitalized cases, 176 (30.2%) had
haemorrhagic manifestations, most of which were
minor. Only 10 patients (1.7%) had severe bleeding:
six were gastrointestinal, two were intracranial and
one intra-abdominal, while one had epistaxis and
vaginal bleeding. Haemorrhages occurred mostly on
day 5 to day 8 of the illness. Shock due to blood loss
was reported for six patients, but shock due to
capillary leak syndrome (DHF) was not observed.

Leukopenia was observed in 94% of the
patients, and 59% had granulocytopenia from day 3
to day 7 of their illness. Platelet counts of <50 000
per gl were observed in 11.4% of the patients, nor-
mally between day 6 and day 8 of their illness. There
were no significant changes in haematocrit values,
except for a few patients who had severe bleeding.
Mild-to-moderate elevation of serum alanine amino-
transferase (AAT) (King's method: normal value,
20-118 units) was observed in 29.4% of patients.
There were three deaths among the 583 hospitalized
patients. The clinical description of a probable
dengue case is given below.

The patient, a male aged 38 years, was admitted to hos-
pital on 9 October with a history of chills, fever, headache,
arthralgia and nausea for 1 day. On admission he was men-
tally alert with fever (40.4 °C), a pulse rate of 80 per min-
ute, respiration rate of 20 per minute, and blood pressure of
128/86 mmHg. He had facial flushing and a morbilliform
rash over his chest, enlarged and tender cervical lymph
nodes, and markedly congested conjunctivae; heart and
lungs were not remarkable and the liver and spleen were not
palpable. A tourniquet test was positive. The white blood
cell count (WBC) was 2600 per gl with 76% neutrophils.
The platelet count was 120 000 per gl. On 12 October he
developed chills, high fever (41 °C), restlessness, neck
resistance, hypotension (84/60 mmHg) and haematocrit of
60%. He became mentally unstable with slow and shallow
respiration; examination of the fundi revealed oedema of the
optic discs. Treatment consisted of tracheal intubation, arti-
ficial respiration, and administration of mannitol and dexa-
methasone. On 13 October, his body temperature increased
to 42 °C and could not be reduced. He died on 14 October.
Postmortem lumbar puncture revealed light yellow cerebro-
spinal fluid with a Pandy's test of ++++, normal glucose
content, and a WBC count of 8 per jl. This case was diag-
nosed on the basis of clinical evidence only, but is compat-
ible with classic dengue shock syndrome (DSS).

Epidemic of dengue due to type 1 virus in
1979
A local outbreak of a dengue-like illness occurred in
Shiqi town, Zhongshan County, Foshan Prefecture,
Guangdong Province, in September 1979; a total of
496 cases were reported between September and
November 1979. All age groups were affected, but
the majority of cases were older children and adoles-
cents. There were no significant differences between
the male and female cases and no occupational risk
was identified. The predominant mosquito species
found in the area was A. albopictus.

The main clinical features presented by patients
were headache, high fever, osteoarthralgia, myalgia,
facial flushing, and rashes. The disease was com-
paratively mild with neither complications nor
deaths. Five DEN-1 virus strains were isolated, four
from acute-phase serum samples and one from eight
pools of A. albopictus mosquitos.

Epidemic of dengue due to type 3 virus in
1980
In October 1980, an outbreak of a dengue-like illness
occurred in Ganchong District, Zhan County, Hainan
Island. The disease rapidly spread to adjacent towns
and districts, and by the end of October, 13 counties
and cities along coastal areas of the island were
involved (5, 6 and Qiu, F.-X. unpublished data,
1980). A total of 437 468 cases were reported on
Hainan Island, with a morbidity level of 8097 per
100 000 population in 1980; there were 64 deaths.
The disease spread to Guangzhou and other cities in
Guangdong Province, as well as to some cities in
Guangxi Autonomous Region; transmission began in
May 1980 and peaked in August of that year, but
continued into 1981, with 2549 cases and one death.

Survey questionnaires covering 12421 inhabi-
tants in the northem part of Hainan Island indicated
that the morbidity level was 62% for males and 69%
for females. The youngest case was aged 3 months
and the oldest, 86 years. Morbidity among different
age categories as a whole was high, but was highest
for the 10-29-year age group. Investigation of 1569
families revealed a significant aggregation of cases
within families (X2 = 42.76, P <0.01).

During the epidemic 2141 adult mosquitos were
captured inside houses; 38.4% were identified as
A. aegypti, and the house, container, and Breteau
indices for these mosquitos were 93%, 82.3% and
107, respectively. The A. aegypti population density
correlated positively with the intensity of transmis-
sion (r = 0.73).

In 1980, virus strains were isolated from 64 of
85 cases of DF and from 1 of 10 pools of adult A.
aegypti, while in 1981, 23 viruses were isolated from
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42 patients, and from five pools of A. aegypti. Apart
from one strain identified as DEN-1 virus, the rest
were DEN-3 virus. A fourfold or greater increase in
the titre of neutralizing antibody against DEN-3
virus was demonstrated in paired serum samples
from 17 patients. The titre of the neutralizing anti-
body against DEN-3 virus in single convalescent-
phase serum samples from 10 patients was at least
four times greater than that against other serotypes
(neutralization index, 100-10 000).

Clinical observations. The clinical observations
were based on 510 cases admitted to hospital in Zhan
County. All age groups were affected but most
admissions were young adults; the youngest was
6 months of age and the oldest 65 years - males
predominated, with 336 cases (66%).

The distribution of the principal clinical mani-
festations is shown in Table 2. Chills were rare, but
if present occurred within several hours of onset of
the illness during the febrile phase and then disap-
peared 2-3 days later. Most of the cases had a sud-
den onset of fever (reaching .39 °C on the first day)
that was often irregular and persistent for 5-7
days (Table 3). Saddle-back fever occurred mostly
among patients with a longer course of illness. Body
temperatures frequently returned to normal by crisis.
Patients often experienced varying degrees of myal-
gia and osteoarthralgia. Headache, malaise, lumbar
pain, and fatigue were generally severe, especially
during high fever, and patients were confined to bed.
Walking became difficult.

The principal signs observed were rash, lym-
phadenopathy, and conjunctival congestion (see
Table 2). A total of 354 cases (69%) had enlarged
post-cervical lymph nodes (bean-to-peanut-sized;
mobile and non-tender) generally between day 2 and
day 10 of the illness. In most cases the submaxil-
lary and inguinal lymph nodes enlarged simul-
taneously. Conjunctival congestion was observed for
313 patients (61%), some of whom exhibited facial
flushing. Conjunctival haemorrhage occurred in one
instance. Facial flushing was noted for 287 (56%)
of the cases, mostly on day 1 or day 2 of the illness;
the faces generally had a "drunken" appearance, but
the neck and the upper chest were also involved.
The rash faded and disappeared with the fever after
day 3 or day 4 of the illness or high fever. One case
had petechiae, and two cases exuded blood over the
throat mucosa.

The majority of cases (78%) had a morbilliform
rash (Table 4), which first appeared as pink macules
and then became maculopapular, fading when
pressed. In instances where the eruptions were
dense, they formed small confluent patches of
various sizes that did not fade entirely when pressed.

Scarlatiniform eruptions (12% of cases) appeared
as a diffusely red rash with small islands of normal
skin (size of a small fingernail) between them.
During the early stages, neurovascular oedema
appeared for 1-2 days, but faded after 3-4 days
and often exhibited desquamation or temporary
mild pigmentation. An urticaria-like rash was
observed in 8% of the cases. Only four patients (1%)
had a petechial rash.

Skin eruptions generally occurred during high
fever from day 4 to day 7 of the illness (Table 4) and
few cases had a rash at defervescence. Most of the
patients with saddle-back fever developed a rash
during the second febrile period. Skin eruptions were
initially scattered, developed fully on day 2 of the ill-
ness, persisted for 3-4 days, and then faded. The

Table 2: Signs and symptoms observed in 510 cases of
dengue fever, Zhan County, Hainan Island, 1980a
Sign or symptom % of cases

Fever 99.6
Extreme malaise 82.9
Skin eruption 82.0
Headache 79.4
Anorexia 71.2
Lymphadenopathy 69.4
Chills 63.7
Bone pain 63.5
Conjunctival congestion 61.4
Facial flushing 56.2
Arthralgia 51.2
Pharyngeal congestion 48.2
Lumbar pain 46.9
Myalgia 44.1
Difficulty in walking 31.6
Haemorrhage 31.4
Nausea 29.6
Vomiting 18.0
Sore throat 16.1
Diarrhoea 8.0
Cough 7.8
Sweating 7.6
Dizziness 6.9
Abdominal pain 6.3
Hepatomegaly 2.2
Convulsion 2.0
Pain on urinating 0.8
Unconsciousness 0.8
Constipation 0.6
Delirium 0.4
a Based on laboratory confirmation (91 cases) and clinical/
epidemiological criteria (419 cases).
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Table 3: Description of the fever experienced by 342
cases of dengue fever, Zhan County, Hainan Island,
1980

Fever No. of cases

Onset

Abrupt 390 (76.5)a
Insidious 120 (23.5)

Type

Irregular 252 (73.7)
Continuous 36 (10.5)
Double-peaked 30 (8.8)
Remittent 24 (7.0)

Temperature (°C)
38-39 73 (21.4)
39.1-40 207 (60.5)
40.1-41 60 (17.5)
>41 2 (0.6)

Course (days)

2-4 72 (21.1)
5-7 229 (67.0)
8-10 33 (9.6)
>10 8 (2.3)

Subsidence

Crisis 220 (64.3)
Lysis 122 (35.7)

a Figures in parentheses are the % of cases.

scarlatiniform rash persisted longer. The sequence of
fading of the eruption was the reverse of that of its
appearance. In the majority of cases, skin eruptions
appeared first on the trunk and then on the limbs.
Those on the trunk were mostly on the back and the
chest and had a dense distribution. Eruptions seldom
occurred on the abdomen and the loin and had a scat-
tered distribution when they did occur. Rashes on the
limbs were mainly on the anterior part of the legs.
Scarlatiniform rash also appeared on the palms and
soles; facial rashes were rare.

The most commonly observed haemorrhagic
manifestations were generally minor (epistaxis and
gum bleeding), but multiple sites were often in-
volved, either simultaneously or at different times.
Tourniquet tests were positive for 70.4% of the
125 patients tested, mostly during the skin erup-
tion phase. Severe haemorrhage was relatively
rare, occurring with only 26 (5%) patients; the uterus,
gastrointestinal tract, and nostrils were the common-
est sites of severe bleeding.

Haemorrhagic phenomena mostly occurred
during the eruption phase. Of 138 cases with definite
records of haemorrhage, minor bleeding occurred

during the early stage of eruption (1-2 days prior to
eruption - day 3 to 5 of the illness) in 126 cases
(91%), while severe bleeding occurred during the
late stage of eruption or in defervescence. Most cases
with haemorrhage occurred during the peak of epi-
demic transmission. Four patients died of shock due
to blood loss following severe upper gastrointesti-
nal bleeding.

Clinical laboratory examinations indicated that
46% of the cases had leukopenia, mostly in the range
2000-3900 per gl (lowest count, 1560 per g1).
Leukopenia occurred between day 2 and day 5 of the
illness in most cases. The count increased after day
6 to day 7 and returned to normal after day 10. The
proportion of lymphocytes in the differential count
did not change significantly; abnormal lymphocytes
were not found. Eosinophilic leukocytes disappeared
or occurred in low numbers in 78% of the cases,
mostly between day 1 and day 5 of the illness, and
returned to normal after day 10. Thrombocytopenia
(platelet count <100 000 per ,l) occurred in 20% of
382 cases; the decrease began as early as day 1 after
the onset of illness, became marked from day 2 to
day 8, and returned to normal after day 9. There was
no significant change in haematocrit except in a few
cases with severe bleeding, and apart from one case,
bleeding times were normal; coagulation times were
also normal. The liver function of 185 patients was
examined: 131 (71%) exhibited elevated serum AAT
levels (.130 units); most cases were in the range
200-400 units, but in one case the level was 971

Table 4: Relationship between skin rash and the course
of the disease in 418 cases of dengue fever, Zhan
County, Hainan Island, 1980

Type of rash

Day of Morbilliform Scarlatiniform Urticaria-like

illness No. of cases No. of cases No. of cases

1 5 (1.5)8 1 (2.0) 5 (15.6)
2 15 (4.5) 2 (4.0) 6 (18.8)
3 32 (9.5) 3 (6.0) 4 (12.5)
4 49 (14.5) 7 (14.0) 5 (15.6)
5 62 (18.4) 11 (22.0) 4 (12.5)
6 73 (21.6) 17 (34.0) 5 (15.6)
7 60 (17.8) 7 (14.0) 2 (6.3)
8 26 (7.7) 2 (4.0) 1 (3.1)
9 7 (2.1) - -

10 5 (1.5) - -
>10 3 (0.9) -

Total 337 (100.0) 50 (100.0) 32 (100.0)
a Figures in parentheses are the percentage of the total number
of cases with rash.
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units. In most cases, the serum AAT level began to
increase on day 1 of the illness, started to decline
after 2 weeks, and returned to normal 1 month after
recovery.

Unusual complications associated with dengue
infection were observed in many patients during this
epidemic. Loss of hair during the convalescent phase
occurred in 236 (69%) of 344 patients who were fol-
lowed up. The hair loss usually began about 1 month
after convalescence and persisted for more than a
month. It was sometimes accompanied by scalp
itching and appeared to have a positive correlation
with the occurrence of a rash; 58 (25%) of these
cases were confirmed virologically or serologically
as dengue infection.

Four patients had a dengue-like illness that was
complicated by acute intravascular haemolysis (Ta-
ble 5); these patients had received no drugs that
might have induced haemolysis. All four patients had
haemoglobinuria during the course of their illness, as
exemplified by the female patient who passed port-
wine-coloured urine on day 4. This patient was
fatigued, had slightly icteric sclerae, and urine that
was negative for bilirubin but positive for urobilin
and urobilinogen. Her urine contained ++ haemo-
globin and her icteric index was 6 units. The direct
van den Bergh test was negative but the indirect test,
positive; the thymol turbidity test gave a value of
2 units; and the serum AAT level was 240 units;
her fever gradually declined 2 days later and her uri-

Table 5: Clinical manifestations and clinical laboratory findings for four cases of dengue
fever complicated by acute Intravascular haemolysis, Zhan County, Hainan Island, 1980a

Case

1 2 3 4

Clinical manifestation

Sex Male Female Male Male
Age (years) 23 16 17 6
Chills + + +
Fever + + + +
Myalgia, osteoarthralgia + + + +
Anorexia + + + +
Vomiting + +
Haemorrhagic phenomena + + + +
Soy-sauce-coloured urine + + + +
Facial flushing + + + +
Conjunctival congestion + + + +
Rash + +
Jaundice + + +
Cyanosis +
Lymphadenopathy + + + +
Hepatomegaly (cm below the right
costal margin) 0.5 0.5

Blood pressure (mmHg) 96/60 102/64 110/70 96/64

Laboratory finding

Red blood cell count (106 per l) 2.86 3.16 4.58 3.82
Haemoglobin (%) 46 47 84 70
Platelet count (per glI) 98 000 95 000 180 000
WBC (per pl)b 12 950 10 600 4150 5200
Neutrophil (%) 80 80 60 72
Lymphocyte (%) 20 20 33 28
Eosinophilic leukocyte (%) 0 0 0 3.74
Bleeding time (min) 2.5 1 2
Coagulation time (min) 3 1.5 4
Serum AATC 240 330 290
Haemoglobinuria ++ ++ +++ +++
Occult blood in stool ...

a All four cases were laboratory-confirmed as dengue infection.
b WBC = white blood cell count.
c Serum alanine aminotransferase.
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nary function improved. All four patients had a
>fourfold increase in CF antibody to DEN-3 virus
between acute and convalescent serum samples
(1:128 and 1:1024; 1:32 and 1:512; 1:128 and 1:512;
1:64 and 1:512).

Another patient, a 21-year-old male, experi-
enced multiple peripheral nerve paralysis. This com-
menced on day 10 of his illness with numbness in
the upper limbs, which subsequently spread to the
lower limbs and caused difficulty in walking and
eating; the knee-jerk reflex disappeared on both sides
but his senses of touch and pain were normal. On day
20 of the illness his speech became slurred and walk-
ing became more difficult; his right eye also could not
be closed tightly and the right upper eyelid became
ptotic; his right nasolabial groove disappeared; and
the mouth angle deviated to the left. Improvement
occurred gradually after treatment with vitamins and
tonics, but on day 25 after onset of the illness, his left
eye could not be closed tightly and his left upper eye-
lid also became ptotic. The left nasolabial groove
disappeared, and the mouth angle deviated to the
right. The patient recovered fully 6 weeks after onset
of the illness. Diagnosis was confirmed by a > fourfold
rise (1:16 and 1:256) in CF antibody to DEN-3 virus.

Epidemic of dengue due to type 2 virus in
1985-86
In September 1985 an outbreak of a febrile illness
began in Zhan County, Hainan Island, in the same
area where the DEN-3 epidemic of 1980 had occur-
red, and spread in a similar manner throughout the
coastal areas of the island in 1986 (7). In contrast to
previous epidemics, many of the patients presented
clinically as DHF (9). From September to 18 Decem-
ber 1985 there were 13 050 reported cases of DF and
DHF in Zhan County, with 27 deaths. A total of 92%
of the reported cases were from Ganchong and
Sandu districts. The 1985 epidemic peaked in mid-
November and declined in December, but transmis-
sion began to increase again in March 1986, peaking
in September. As in the 1980 DEN-3 epidemic the
1985-86 epidemic spread along the coast of Hainan
Island and ultimately involved 13 counties and cities.
A total of 113 589 cases were reported (morbidity
rate, 1876 per 100 000), with 289 deaths. Cases
occurred in all age groups, but the morbidity was
higher among older children and young adults; males
and females were equally affected. There was no
apparent occupational risk, but students appeared to
be at greater risk.

The predominant mosquito species found in
human dwellings was A. aegypti, with the peak den-
sity from July to September. Dengue viruses were
isolated from acute-phase serum samples from 235

patients and from five pools of adult A. aegypti; all
virus strains were identified as DEN-2. The disease
also spread to Guangzhou and other areas of Guang-
dong Province.

Clinical observations. A total of 220 patients were
admitted to hospital in Zhan County from October to
December 1985. Of these, 154 (70%) were laboratory
confirmed as DHF by virus isolation (110 patients),
by serology (29), or both (15). Of 35 hospitalized
cases confirmed as dengue infection by a 2 fourfold
rise in antibody titre between acute and convalescent
serum samples, only three had a primary antibody
response. The clinical manifestations of patients with
DHF were distinctly different from those of patients
who had DF during the 1980 epidemic.

The majority of cases were aged 10-29 years
and the sex ratio was almost 1:1 (76 males and 78
females). The distribution of the commonest signs
and symptoms are presented in Table 6.

All 154 patients had fever: for 2.9% this was
moderate (38.1-39 °C); for 68.6% high (39.1-
40 °C); and for 28.6% unusually high (>40 °C). The

Table 6: Signs and symptoms observed for 154 laboratory-
confirmed hospitalized cases of dengue haemorrhagic
fever, Zhan County, Hainan Island, 1985

Sign or symptom

Fever
Haemorrhages at various sites
Osteoarthralgia, myalgia

and lumbar pain
Nausea
Headache
Epigastric pain
Vomiting
Positive tourniquet test
Low blood pressure
Cold extremities
Haemorrhagic rash
Shock
Jaundice
Drowsiness
Cold sweats
Pharyngeal congestion
Restlessness
Palpable liver
Facial pallor
Cyanosis
Conjunctival congestion
Morbilliform rash
Oedema
Stiff neck
Convulsion

No. of cases

154 (100.0)"
154 (100.0)
154 (100.0)

142 (96.2)
132 (85.7)
128 (83.1)
95 (61.7)
103 (66.9)
48 (31.2)
38 (24.7)
34 (22.1)
22 (14-3)
14 (9.1)
14 (9.1)
12 (7.8)
10 (6.5)
8 (5.2)
8 (5.2)
7 (4.5)
7 (4.5)
4 (2.6)
4 (2.6)
4 (2.6)
2 (1.5)
1 (0.7)

a Figures in parentheses are the % of cases.
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pattern of fever was irregular for 75% of the patients,
lasting 4-6 days for 65% of such patients, 7-9 days
for 25%, and <3 days or > 10 days for 10%. For
69% of the patients fever ended by crisis.

All 154 patients with DHF had one or more

haemorrhagic manifestations, most commonly epi-
staxis, skin haemorrhages, and gastrointestinal haemor-
rhage (Table 7). Haemorrhagic manifestations gener-

ally occurred 4-6 days after onset of the illness or

by 2 days after defervescence. A total of 84 patients
had haemorrhage without evidence of hypotension
or shock, while 70 had haemorrhage accompanied
by hypotension, shock, or other signs of circulatory
failure. A total of 30 (19%) of the 154 patients
with DHF had severe gastrointestinal haemorrhage,
losing moderate-to-large amounts of blood; some of
these patients vomited fresh blood, others vomited
"coffee-ground" vomitus. Of eight patients with
massive gastrointestinal haemorrhage, seven started
to bleed on day 6 of their illness at defervescence,
while the remaining patients started on day 4 while
still febrile. A total of 30 patients had moderate-
to-severe haemorrhage, and of these 24 (80%) were

aged 10-30 years.

Table 7: Haemorrhagic manifestations and clinical
laboratory findings for 154 laboratory-confirmed hospi-
talized cases of dengue haemorrhagic fever, Zhan
County, Hainan Island, 1985

No. of cases

Haemorrhagic manifestation
Positive tourniquet test
Epistaxis
Petechiae/purpura/ecchymoses
Haematemesis/melaena
Gum bleeding
Uterine bleeding
Bloody stool
Haematuria
Conjunctival haemorrhage
Haemoptysis
Intracranial haemorrhage

Laboratory finding
Disappearance of eosinophils
Reduced C02 combining power

Thrombocytopenia
Prolonged bleeding time
Normal WBCb
Low serum potassium
Abnormal liver function
Haemoconcentration
Albuminuria
Haematuria

103
55
41
41
27
27
13
9
4
2
1

146
131
128
108
101
85
68
62
47
9

(66.9)a
(35.7)
(26.6)
(26.6)
(17.5)
(17.5)
(8.4)
(5.8)
(2.6)
(1.3)
(0.7)

(94.8)
(85.1)
(83.0)
(76.7)
(65.5)
(55.1)
(44.2)
(40.3)
(30.8)
(5.8)

Of the 70 cases with hypotension or shock, 48
had grade III shock with narrowing of pulse pressure

(<20 mmHg) and 22 had grade IV shock with
unmeasurable blood pressure and pulse; 83% of
cases of shock occurred within a day after deferves-
cence. Shock usually developed as a result of blood
loss, but for 12 patients it occurred prior to or

without haemorrhage. The pulse of 34 patients was
"thready" and rapid, while for the 22 patients with
profound shock no pulse was palpable. Thrombocy-
topenia occurred in 83% of the patients, primarily
from day 4 to day 6 of the illness (Table 7). Haemo-
concentration with elevated haematocrit (>20-30%)
was observed for 62 (40%) of the 154 cases of
DHF. Elevated serum AAT levels (130-300 units)
occurred in 44% of the patients. The case histories
of two of the cases of DSS are summarized below.

A 6-year-old boy was admitted to hospital on 9
November 1985 with a history of fever, bone pain, anorexia,
malaise, nausea and vomiting for 4 days, and fainting after
defervescence on day 5 of his illness. He had had DF in
1980, as confirmed by serology. On admission, he was

afebrile (37.2 °C) and in mild shock with a thready and
weak pulse (85 per min) as well as being hypotensive (60/50
mmHg). He exhibited circumoral cyanosis, cold extremities,
and a clammy skin; his liver was enlarged to 1.5 cm below
the right costal margin; and his WBC was 5300 per ,ul, hae-
matocrit 50%, and platelet count 90 000 per ,ul. His bleeding
time was 5 minutes and coagulation time 2 minutes. He was

given plasma and supportive treatment, and his general
condition improved 12 hours later; his limbs became warm

and the cyanosis disappeared. On day 6 of his illness, he
developed a cough and an accelerated respiration rate; no

sound of breathing or vocal fremitus could be detected over

the right lower chest; and a chest X-ray revealed pleural
effusion and pneumonia on the right side. He was given
antibiotics as well as supportive and symptomatic treatment,
and he recovered uneventfully. Dengue infection was confir-
med by serology (acute and convalescent antibody titres to

DEN-2 antigen: 1:128 and 1:1024, respectively).
A 25-year-old female farmer was admitted to hospital

on 4 November 1985 with a history of chills, fever, head-
ache, bone pain, nausea, and vomiting; for 6 days she had
haematemesis, melaena, vaginal bleeding, dizziness, and
cold extremities. On admission she was febrile (38 °C) and
in shock, with a pulse rate of 100 per minute, respiration
rate of 20 per minute, and blood pressure of 40/30 mmHg.
A tourniquet test was positive, her face was pale and her
extremities were cold. Her platelet count was 90 000 per ,ul,
haematocrit 55%, bleeding time 5 minutes, and coagulation
time 3 minutes. Occult blood was found in her urine
(++++). Treatment for haemorrhage and shock by fluid infu-
sion and other measures without transfusion of blood or

plasma, as well as supportive and symptomatic treatment,
resulted in her recovery. The diagnosis of DHF/DSS with
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gastrointestinal and vaginal haemorrhage was confirmed by
serology (acute and convalescent antibody titres to DEN-2
antigen: 1:32 and 1:1024, respectively).

A total of 10 cases of DHF, all laboratory-
confirmed, were complicated by acute intravascular
haemolysis. The age of the patients concerned
ranged from 13 to 32 years (2 males, 8 females).
All had fever, headache, osteoarthralgia, myalgia,
epigastric pain, anorexia, malaise, haemorrhages at
various sites, a positive tourniquet test, and urine that
was soy-sauce coloured between day 2 and day 7 of
their illness. Samples of urine from all 10 patients
were positive for haemoglobin (+++ to ++++) and
albumin (++ to +++), while those from 4 patients
were positive for urobilinogen and urobilin. All
samples of urine were negative for bilirubin. Sclerae
were icteric for 4 cases with a positive indirect van
den Bergh test. The patients were given general sup-
portive and symptomatic treatment, and recovered
uneventfully. The histories of two of these cases are
outlined below.

A 17-year-old boy was admitted to hospital on 19
October 1985 with a history of fever and bone pain for 3
days, and three episodes of haematemesis (fresh blood). On
admission he was febrile (38.8 °C), had a thready and weak
pulse (120 per minute), and was hypotensive (70/
50 mmHg). His extremities were cold and clammy, and his
mental condition varied from restless to drowsy. A tourni-
quet test was positive and WBC was 4900 per g1, haemato-
crit 47%, and platelet count 78 000 per g1; bleeding time
was 5 minutes and coagulation time 6 minutes. His general
condition improved 5 hours after being given plasma as well
as supportive and symptomatic treatment. On day 5 of his
illness, he developed melaena, purpura, ecchymoses at the
sites of injections, albuminuria (++++), haemoglobinuria
(++++), as well as abdominal distension, pain, tenderness,
and rebound tenderness. Bloody fluid was aspirated from
the abdominal cavity. WBC increased to 12 000 per g1 and
platelet count decreased to 60 000 per gl, and he was given
a blood transfusion and mannitol. Family members re-
quested that he be discharged, and he died 2 days later. The
diagnosis was confirmed by virus isolation.

The second case, a 21-year-old man, was admitted to
hospital on 24 October 1985 with a history of fever, bone
pain, nausea, and anorexia for 6 days, and soy-sauce-
coloured urine for 5 days. On admission he was febrile
(38.4 °C), had a pulse rate of 80 per minute, and blood
pressure of 90/70 mmHg; his skin and sclerae were deeply
icteric, and he was bleeding from the gums; also his liver
was palpable and tender. The urine had no bilirubin, but con-
tained urobilinogen (++++), urobilin (++), albumin (++)
and haemoglobin (++++). WBC was 20 300 per gl, haema-
tocrit 35% and platelet count 62 000 per g1; bleeding time
was >5 minutes and coagulation time >10 minutes. He was
given a blood transfusion as well as supportive and symp-

tomatic treatment. On day 9 of his illness, he developed
melaena and oliguria. Family members asked that he be dis-
charged, and he died 2 days later. The diagnosis was con-
firmed by virus isolation.

Three patients with DHF (age range, 17-28
years) exhibited altered mental status: insomnia, fear,
depression, or speech confusion occurred on day 5 to
day 7 of their illness, usually after defervescence.

Of the 154 hospitalized patients with DHF, 144
(93%) eventually recovered. Of the 10 who died, six
were male and four were female with the following
age ranges: two were 8-14 years, four were 15-19
years, three were 20-29 years, and one was 34 years.
Three died within 24 hours after admission (day 5 to
day 6 of their illness), and seven died 2-10 days
after admission (day 7 to day 15 of their illness). The
causes of death were as follows: shock (3 cases),
pulmonary or cerebral haemorrhage (3), diffuse
intravascular coagulation (2), massive gastrointestinal
haemorrhage (1), and panhaematocytopenia syn-
drome (1).

Several cases with unusual haemorrhagic mani-
festations occurred; the histories of two of these are
outlined below.

An 8-year-old boy was admitted to hospital on 29
October 1985 with a history of fever, headache, and ano-
rexia for 3 days. On admission he was febrile (38.8 °C), had
a pulse rate of 104 per minute, a respiration rate of 20 per
minute, and blood pressure of 94/58 mmHg. A tourniquet
test was positive. His face was flushed and conjunctiva
congested. Platelet count was 90 000 per gl, haematocrit
60%, bleeding time 4 minutes, and coagulation time 4
minutes; his body temperature reached 39.7 °C on the night
of admission. The next day he developed paroxysmal
attacks or limb spasms of 12 hours' duration with alterna-
ting restlessness and drowsiness. On 31 October his pulse
rate rose to 180 per minute, respiration rate to 40 per min-
ute, and he developed incontinence and a stiff neck. On his
third day in hospital, he went into shock with undetectable
blood pressure and pulse, his respiration rate reached 60 per
minute, and his mental state became unclear; bleeding
occurred from the right ear because of a perforated ear
drum. He was treated for shock and given supportive
measures. On 4 November (day 9 of his illness) the fever
subsided and he had melaena twice; he was fully recovered
by 14 November. The diagnosis of DHF/DSS with probable
small intracranial haemorrhage and oedema was confirmed
by virus isolation and serology (acute and convalescent anti-
body titres to DEN-2 antigen, 1:16 and 1:256, respectively).

The second case was an 8-year-old girl who was admit-
ted to hospital on 21 November 1985 with a history of
fever, headache, lumbar pain, malaise, and anorexia for 5
days. On admission her temperature was 37.6 °C, and she
was in shock with a weak and thready pulse (108 per min-
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ute), respiration rate of 22 per minute, and unmeasurable
blood pressure. Her heart sound was weak and her liver was
tender and enlarged to 1 cm below the right costal margin;
also her extremities were cold. Her platelet count was
58 000 per Il, haematocrit 58%, with bleeding and coagula-
tion times of 5 minutes. She was immediately treated for
shock by fluid infusion without plasma transfusion, and
within 3 hours her extremities became warm and blood pres-
sure increased to 80/70 mmHg. The next day, she passed a
tarry stool and developed ecchymoses over her face, limbs,
and sites of injection. Over the following 44 hours, she pas-
sed tarry stools 22 times and became drowsy; supportive
and symptomatic treatment were given. On 27 November
she developed remittent fever with erosion at the mouth
angles and multiple ulcers over the oral mucosa. Her fever
gradually declined and disappeared on 11 December, and
she was fully recovered by 13 December. The diagnosis of
DHF/DSS was confirmed by serology (acute and convales-
cent antibody titres to DEN-2 antigen, 1:16 and 1:512, res-
pectively).

Dengue activity since 1986

Since 1986, there have been reports of sporadic cases
or small outbreaks of dengue in Guangzhou city,
Guangdong Province, and Hainan Island. In 1985 in
Guangzhou city, DEN-1 virus was recovered from
five out of six cases and from one out of three pools
of A. albopictus; DEN-2 virus was isolated from 30
(50.8%) of 59 cases in 1986 and from 9 (24.3%) of
37 cases in 1987; there were no positive isolates of
virus from 19 cases in 1988 or from 13 cases in
1989; however, six laboratory-confirmed cases due
to DEN-4 virus (3 by virus isolation and 3 by serol-
ogy) occurred from April to July 1991. On Hainan
Island, only DEN-2 virus has been isolated since
1986.

Discussion
It is significant that after an absence of over 35 years
epidemic dengue occurred in China in association
with increased travel and commerce in the late
1970s. This could indicate that transmission of the
disease was absent prior to 1978. The majority of
patients during the first reported epidemic, however,
had serological responses that suggested secondary
dengue infections: CF titres of 1024 do not often
occur in primary dengue infections. This indicates
that dengue virus had remained endemic in south
China, but without epidemic transmission. It is likely
that with increased commerce and travel in the late
1970s there was increased movement of new strains
and serotypes of dengue viruses into this part of
China, thus increasing the chances for epidemic
transmission. However, it is remarkable that epi-

demics of all four virus serotypes occurred within a
7-year period after an absence of 35 years.

The epidemics in Guangdong were transmitted
by A. albopictus, an unusual occurrence over the past
50 years in China. Although this species is an excel-
lent host for dengue viruses, it is not an efficient epi-
demic vector because of its feeding habits (10).
However, A. albopictus is probably an important
maintenance vector for dengue viruses because of its
ability to transmit them transovarially (10, 11). This
could explain the lack of epidemic dengue in south
China.

Clinically, dengue in China is not unique; the
majority of patients experienced the classic symp-
toms, but some had severe haemorrhagic disease that
was not compatible with DHF/DSS. These cases,
some of which occurred in both the 1978 (DEN-4)
and 1980 (DEN-3) epidemics, are reminiscent of the
severe haemorrhagic disease observed with DEN-3
in Indonesia in the 1970s (12). In both south China
and Indonesia, some patients died as a result of
shock caused by blood loss rather than the classic
capillary leak syndrome; however, in 1985, there
were many cases of severe and fatal disease of both
these types in China.

Interestingly, in 1980 some patients experienced
loss of hair during convalescence; most of these
patients were adults and it appeared to be associated
with eruption during convalescence. This sign has
been described only rarely but may occur more than
is usually believed. Recently, an adult female tourist
who had DEN-3 infection (confirmed by virus isola-
tion) experienced hair loss during convalescence
after her return to the USA (D.J. Gubler, unpublished
data, 1991).

A further unusual clinical manifestation reported
in the Chinese epidemics was facial palsy. While not
many patients were observed with this condition,
they were laboratory-confirmed dengue cases. This
phenomenon was described among American sol-
diers in the Pacific during the Second World War
(13); although the etiology of these epidemics was
not confirmed, it is believed that they were caused
by DEN-I virus.

Resume
La dengue en Chine: situation clinique
Trois flambees de dengue d'6tiologie d6montr6e
et une 6pidemie de dengue hemorragique d'6tiolo-
gie confirmee, ont eu lieu dans le sud de la Chine
depuis 1978. La premiere epidemie, due au virus
de type 4, a frappe la ville de Shiwan, dans
l'agglomeration de Foshan, province de Guang-
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dong, de mai a novembre 1978. Les manifesta-
tions cliniques ont ete observ6es d'ao0t a octobre
chez 583 sujets hospitalis6s. La plupart de ces
malades (81,3%) etaient ages de 21 a 50 ans
(sex ratio = 1,2:1). Les principaux aspects cli-
niques consistaient en debut brutal de la fievre,
cephalees, anorexie, douleurs osteo-articulaires,
douleurs musculaires, sensation de malaise, fris-
sons, rigidite, lombalgie, nausees, hypertrophie
des ganglions lymphatiques superficiels, bouff6es
congestives, conjonctivite, rash et signe du lacet.
Dans la plupart des cas, la maladie evoluait sur
une semaine. Trois sujets (0,5%) sont d6c6des.

Une flambee locale de dengue due au virus
de type 1 est survenue dans la ville de Shiqi, sec-
teur de Zhongshan, province de Guangdong, de
septembre a novembre 1979. La plupart des
malades 6taient des enfants et des adolescents.
Aucune difference marquee n'a ete observde
entre les sujets de sexe masculin et feminin; les
principaux aspects cliniques de la maladie etaient
une fievre 6lev6e, des c6phalees, des douleurs
osteo-articulaires, des douleurs musculaires, des
bouffees congestives et un rash. II n'y a pas eu
de complications ni de d6ces.

Une vaste epid6mie de dengue due au virus
de type 3 a frappe l'lle de Hainan en 1980; les
manifestations cliniques ont et6 observees d'avril
a septembre chez 510 sujets hospitalises, princi-
palement des adolescents et des adultes. Les
principaux aspects cliniques consistaient en fievre,
sensation de malaise, cephalees, anorexie, fris-
sons, douleurs osteo-articulaires, eruption cuta-
nee, hypertrophie des ganglions lymphatiques
superficiels, conjonctivite, bouffees congestives et
signe du lacet. Dans certains cas ont 6te obser-
vees des complications telles que chute de che-
veux, hemolyse intravasculaire aigue et paralysie
multiple des nerfs periph6riques. Quatre sujets
(0,78%) sont d6cedes.

La premiere 6pidemie connue de dengue
h6morragique en Chine est survenue dans I'lle de
Hainan en 1985 et 1986. La maladie frappait sur-
tout les sujets ages de 10-29 ans, sans diff6rence
significative entre les deux sexes. Les principaux
aspects cliniques consistaient en fievre elev6e,
douleurs osteo-articulaires, h6morragies, c6pha-
lees, nausees, vomissements, douleurs epigas-
triques, signe du lacet, baisse de la tension arte-
rielle, thrombopenie, et allongement du temps de
saignement. Certains de ces cas ont presente des

complications rares telles qu'hemolyse intravascu-
laire aigue, tandis que d'autres pr6sentaient une
coagulation intravasculaire diffuse et des troubles
mentaux. Dix sujets (6,5%) sont deced6s.
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