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Studies of Haemostasis in Thai Haemorrhagic Fever *
PARTFTRAPORN BHANCHET 1

Bleeding is one of the major symptoms in Thai
haemorrhagic fever and also one of the common
causes of death.

Vascular damage, possibly due to increased per-
meability of the blood vessels, has been demonstrated
by skin biopsy and autopsy by Bhamarapravati.2
The tourniquet test has been found positive in

about 80% of patients from the early stage of
disease (first and second days), accompanied by
petechiae and ecchymosis only.
Thrombocytopenia has been observed on the

third to sixth day of illness in about 50 %-70% of
hospitalized patients by Nelson and co-workers.3
One-third of the patients had marked thrombo-
cytopenia with gross bleeding. Thrombocytopenia
is probably due both to increased utilization with
destruction and to decreased production.
Blood coagulation studies were performed on

25 patients (aged 2-21 years) selected as representing
various degrees of severity and various stages of
illness. On the second to eighth days of disease, mild
to moderate deficiency of factors II, V, VII, IX and
X were found in 29 %, 17 %, 42 %, 66% and 40% of
the patients respectively, while the levels of factor
VIII and fibrinogen were in the normal range. The
screening coagulogram and thromboplastin genera-
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tion test correlated with these findings. No abnormal
anticoagulant was detected in the patients. Only
coagulation factors produced by the liver were
decreased; this may reflect the severe liver damage
found in about one-third of the patients at autopsy
by Bhamarapravati.2
The vascular, platelet and coagulation defects

rapidly returned to normal on the seventh to tenth
days of illness.

It is of interest that the results of these coagulation
studies correlate well with the clinical findings.
The common occurrence of petechiae and ecchymosis
only in early stage with rare severe bleeding is the
result of vascular damage, and the platelets are still
in the normal range. Overt or gross bleeding of
both external and internal organs is usually observed
in the toxic or shock stage in association with
thrombocytopenia in every case and with coagula-
tion defects in some cases. It is apparent that
thrombocytopenia in combination with vascular
damage plays the more important role in the
bleeding seen in Thai haemorrhagic fever, blood
coagulation alteration representing a contributory
factor. The combined involvement of blood vessels,
platelets and blood coagulation mechanisms ac-
counts for the common, severe and spontaneous
bleeding that occurs.

* *
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The clinical manifestation of haemorrhagic dia-
thesis was the distinguishing- feature of the special
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form of dengue and chikungunya virus infection
known as " Thai haemorrhagic fever ". The under-
lying mechanism of the impaired haemostasis in this
disease was not clearly understood. Increased
capillary fragility and a low platelet count were
found in a high percentage of cases, but these could
not be the sole cause of all the haemorrhagic
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manifestations. There was a lack of correlation
between the severity of the bleeding and the reduced
platelet count and positive tourniquet test. With
platelet counts of the same order, one patient might
bleed to death while the others showed only purpura
and a positive tourniquet test. Some factor besides
vascular fragility and reduced platelet count, possibly
coagulation defects, comes into play in breaking up
the integrity of the whole mechanism of haemostasis.
To support this view, 70 serologically proven cases

were studied for changes in blood coagulation
factors; 3 13 of these cases were serologically
negative, 55 were positive for dengue infection, one
was positive for chikungunya and one was positive

for both infections. Of the 57 serologically positive
cases, 41 were mild or non-shock cases, and 16 were
severe or shock cases (Balankura et al.4). The
haemorrhagic phenomena in these groups were of
mild degree-namely, positive tourniquet test, pro-
longed bleeding time, petechiae or purpura and
epistaxis. None had gross bleeding. In addition,
two fatal cases in which the serological diagnoses
were incomplete, but the clinical and autopsy findings
were compatible with Thai haemorrhagic fever,
were included. One of these two patients died in the
stage of shock without any bleeding, the other died
during shock after massive haematemesis.
The results obtained were as follows:

Serological diagnosis

Negative Positive Incomplete
Normal (Fatal case:
(control) Mild cases Severe cases bleedinq and

(non-shock) (shock) shock)
PT*(%) ..... ... 70-115 70-115 70-115 40-60 6
PTT ** (seconds) . . . . . . . 52-112 52-112 52-112 120-290 360
Fibrinogen (mg/100 ml) . . . > 200 - > 200 > 200 41.2
Prothrombin(%) . . . . . . . > 60 > 50 > 50 <50 40
FactorV(%)... > 60 > 40 > 40 < 40 5
Factor VII and FactorX(%) . > 70 > 50 > 50 < 50 34
Factor VIII (%) . . . . . . . . < 58 >58 80
Factor IX (%) . . . . . . . - > 50 20-30 10

* Prothrombin time, expressed as index in relation to the normal.
* Partial thromboplastin time.

The results showed that:
(a) In the mild cases no coagulation defects could

be demonstrated.
(b) In the severe cases without gross bleeding,

31.2% showed prolonged prothrombin time (PT)
and 56.3 % exhibited prolonged partial thrombo-
plastin time (PTl). The assay of coagulation factors
showed reduction of Factors II, V, VII, IX and X.
Factor VIII and fibrinogen were normal. The
platelet count was low in most of the cases, some
having no demonstrable platelets. But both platelet
counts and coagulation factors became normal when
the patients improved.

(c) In one patient who died of shock and haemor-
rhage, there was a definite reduction of all coagula-

I This study was carried out by the Department of
Virology, US Army-SEATO Medical Research Laboratory,
Bangkok.

tion factors, except Factor VIII. The platelet count
was down to zero.
From these findings it could be concluded that

there were definite deficiencies of coagulation factors
in patients suffering from Thai haemorrhagic fever.
The abnormality was correlated with the severity,
day of illness and progress of the patients. The
degree of the deficiencies did not exceed the haemo-
static level in non-bleeding cases, but was lower
than the level in cases with gross bleeding. Low
platelet counts and increased capillary fragility were
the cause of minor haemorrhagic manifestations of
the skin and mucous membrane. Coagulation defects
aggravated the bleeding and might be the funda-
mental cause of the major impairment of haemo-
stasis in Thai haemorrhagic fever.

' See page 51.
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