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with high fever. The tourniquet test was usually
positive early in the febrile period. The skin haemor-
rhages (petechiae or ecchymosis) were frequently
observed on the extremities, trunk, and face, res-
pectively, in order of frequency. A few patients
presented epistaxis. An erythematous maculo-
papular eruption resembling that of rubella was
observed in some cases. The liver was usually
palpable; it might be palpable in the early stage of
illness or late in the post-febrile phase. Fever usually
lasted 2-7 days and then began to fall by rapid lysis.
In mild or moderate cases, all signs and symptoms
abated without any serious signs of circulatory
failure as soon as the temperature became normal.

In severe cases the patient, usually on about the
fifth or sixth illness day and shortly after or simul-
taneously with the drop in temperature, rapidly went
into shock. The skin became cool and blotchy, the
pulse pressure narrowed rapidly and then the blood
pressure and pulse became imperceptible. Restless-
ness or lethargy might ensue. The skin haemorrhage
became more intense; purpuric spots were observed.
In about one-third of the shock patients, severe
haemorrhage was manifested as melaena and/or
haematemesis. It was noted that the liver was
palpable in all shock patients. Pleural effusion was
frequently observed in the severe cases. A few
patients presented abnormal neurological signs. Most
patients, even in shock, were conscious throughout,
although a few, rare, patients, were comatose.

Convalescence, when it occurred, was usually very
prompt and uncomplicated, even after shock. Some
patients, however, presented bradycardia and/or
sinus arrhythmia.

Among the differences noted between these two
infections is that in chikungunya no shock or severe
haemorrhage manifested as melaena or haema-
temesis occurred. Thus the disease caused by
chikungunya infection was milder than that caused
by dengue. Other points of difference are:

(1) The onset of illness in chikungunya seemed to
be more acute than in dengue, and a temperature
over 40°C was more frequent. Some 70% of
chikungunya patients came to hospital as early as on
the day of onset or the first day of illness because of
high fever. Convulsion associated with high fever
was observed three times as frequently in chikun-
gunya as in dengue.

(2) The duration of fever in chikungunya was
much shorter than in dengue; 50% of chikungunya
patients had fever for only two days but only 1% of
dengue patients, in most of whom the fever lasted
5-7 days.

(3) Petechial haemorrhage occurred in both
groups, but with differences in degree and extent.
An extensive confluent petechial rash did not occur
in chikungunya but was found in about 13% of
dengue patients. In chikungunya, the petechiae were
usually tiny and scanty. Complete subcutaneous or
intracutaneous haemorrhage (purpuric spots) was
not observed in chikungunya.

(4) Erythematous maculopapular eruption oc-
curred in chikungunya four times more frequently
than in dengue.

(5) Headache and muscle pain seemed to be
predominant in chikungunya.

(6)No otherabnormal neurological signs, apartfrom
convulsions, was observed in chikungunya infection.
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* Originally issued as document IR/Haem.Fever/Sem.1/
WP/9.

1 Pathologist, Bangkok Sanitarium and Hospital, Bang-
kok, Thailand.

2 Senior Paediatric Haematologist, Siriraj Hospital,
Bangkok, Thailand.

3 Institute for Cancer and Blood Research, Beverly Hills,
Calif., USA.

' Paediatrician, Bangkok Sanitarium and Hospital,
Bangkok, Thailand.

fever due to the dengue virus. Because the peripheral
blood findings present interesting features of leuco-
penia, thrombocytopenia and frequent haemo-
concentration, bone-marrow studies have beendone to
determine whether there is a characteristic pattern in
both the peripheral blood and marrow secondary to
the viral effect. Other questions to be answered lie in
the realm of peripheral destruction of leucocytes and
platelets and the relationship of blood findings to
the fatal shock seen in 5%-IO% of the cases.

4



SUMMARIES OF PAPERS

For this study, 1 serologically confirmed cases
of paediatric dengue, subsequently recovering, and
58 cases terminating fatally were selected from the
Bangkok Sanitarium and Hospital and Siriraj
Hospital. These cases covered epidemics from
1960 to 1964. For more meaningful analysis, the
haemorrhagic fever cases were placed in three
categories according to severity: mild, non-shock
(72 cases); shock (39 cases); and fatal (58 cases).

In both institutions blood counts were performed
by standard methods; platelet counts by the indirect
method; haematocrits by microhaematocrit; and
bone-marrow particle preparations from blood
aspirated from the posterior or anterior iliac spines.
Tests for platelet and leucocyte agglutinins and
incomplete platelet antibodies were performed on
material from 10 Siraraj patients by Dr Kenneth
Goldsmith at the Lister Institute in London,
using the indirect anti-human-globulin consumption
test.

Leucocytes
In mild (non-shock) cases, 55% showed a leuco-

cyte concentration less than 5000 per mm3. The
leucopenia occurred between the third and eighth
days of the disease, and was accompanied by de-
pression of neutrophilic granulocytes. In 46% of
shock and 58% of fatal cases, on the other hand,
there was characteristic leucocytosis of 12000 or
more per mm3. The leucocytosis was usually accom-
panied by an absolute neutrophilia. Leucocytosis
was often profound with counts of 20 000 to 40 000
per mm3.
No leucocyte agglutinins were found in single-

serum specimens from 10 patients tested.

Platelets
The degree of platelet depression was directly

related to the severity of the disease, and like the
leucopenia, also occurred between the third and
eighth days. In 49% of non-shock cases there was a
platelet depression below 100 000 per mm3, but
90% in the shock group and 84% of the fatal cases
had the same degree of thrombocytopenia. A greater
depression of less than 50 000 per mm3 was found
in 77% of shock cases and 72% of fatal cases, but
in only 28% of mild cases. The thrombocytopenia
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characteristically lasted three to four days, followed
by rapid spontaneous recovery.
Weak platelet agglutinins were found in four of

10 cases.

Bone marrow
Serial bone-marrow aspirations on various days of
the disease showed three characteristic phases:
(1) hypocellularity (days 1-4), (2) hypercellularity
(days 5-8), and (3) normocellularity (after 10 days),
with approximations subject to individual variations.
During the early phase, there was a marked de-
pression of all marrow elements, with megakaryo-
cytes almost absent, damaged or degenerating. These
were the first cells to return to the marrow and
usually there was hyperplasia of megakaryoblasts
while the marrow was still hypocellular generally.
From the fifth to eighth days the marrow showed

suddenly accelerated erythropoiesis, granulocyto-
poiesis and megakaryocytopoiesis with marked
mitotic activity. Nuclear-cytoplasmic dysynchro-
nism of megakaryocytes was rather frequently seen.
An interesting incidental finding in bone marrows

aspirated immediately after death was large numbers
of phagocytic clasmatocytes with normoblasts,
lymphocytes, granulocytes and apparent platelets
in their cytoplasm. As many as 3-5 of these phago-
cytic cells could be seen per 100 x field. Some cells
contained as many as 8-12 phagocytized cells. Direct
Coombs anti-human-globulin testing done on
marrow erythrocytes was negative. Other tests for
erythrocyte agglutinins have not been done.

Erythrocytes
Even though erythropoiesis was nearly halted for

a few days in a typical case of dengue, this did not
reflect on the peripheral blood level of the red cell
because of its long half-life. Haemoconcentration
was seen in 21 % of mild cases, 87% of shock cases
and 43% of fatal cases. This haemoconcentration
was almost always accompanied by pleural effusion,
indicating that a fluid shift from intravascular to
extravascular body compartments had taken place
through damaged capillaries. The paucity of plate-
lets, which normally help maintain the integrity of
the capillary endothelium, may be a, contributing
factor therefore to the haemoconcentration and the
consequent hypovolaemic shock.
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