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(3) The lung showed interstitial pneumonitis with
marked congestion of the inter-alveolar capillary
beds, perivascular haemorrhages, mononuclear cell
infiltrates and oedema in the interstitial tissue.
Many megikaryocytes were trapped in the distended
and congested capillaries.

(4) Paracentral and central lobular necrosis were
the features in the liver pathology. The coagulative
necrosis was not accompanied by any reactive
inflammatory changes. The morphological features
did not suggest any specific pathology that could be
related to the infection.

(5) The oedematous kidney with cortical pallor
showed tubular necrosis in the boundary zones.

(6) The adrenal showed focal necrosis in the zona
glomerulosa with loss of cortical lipids.

Comments

The changes in the reticulo-endothelial system
and the adrenals can be related to non-specific
reactions to an acute viral infection.
The morphological features observed in the liver

and the kidneys appear to be non-specific and
related to haemorrhage with profound and prolonged
shock.
The interstitial pneumonitis appears to be a specific

feature of this viral infection.
Extensive damage to the capillary bed, leading

to escape of fluid in the interstitial tissue with or
without haemorrhage, appears to be the most
characteristic feature of the disease. The thrombo-
cytopenia observed in such cases may be related to
such widespread damage to the capillary bed.
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The Pathology of Haemorrhagic Fever in the Philippines *
VICENTE M. REYES 1

From January to September 1964, altogether 500
patients suspected of suffering from haemorrhagic
fever were admitted to the San Lazaro Hospital,
Manila; there were 47 deaths, equivalent to 8%
mortality. Of the 47 deaths, 20 were autopsied and
presented for study. No virological and serological
studies were made, except in one where dengue 4
virus was isolated. The frequency was higher in
children than in adolescents. There was a pre-
dominance of males (2: 1). The total duration of
illness was from one to 10 days (85 %). The pro-
minent presenting signs and symptoms were history
of fever (100%), abdominal pain (50%) and head-
ache (30%), followed by haemorrhagic manifesta-
tions in the gastrointestinal tract, skin, gums, nose
and lungs. Two patients showed signs of convulsions
and loss of consciousness. One patient exhibited
marked haematuria; another showed moderate sple-
nomegaly with hepatomegaly. The important labora-
tory data consisted of: (a) anaemia of 2 million to
4 million erythrocytes per mm3 with haemoglobin of
8.5 g to 10 g per 100 ml (55 %); (b) slight leucocytosis
in 40%; (c) leucopenia of 3000 to 5000 leucocytes per
mm3 (35 %); (d) lymphocytosis in 60%; (e) platelet
count of 100 000 to 240 000 per mm3 (100%).

* Originally issued as document IR/Haem.Fever/Sem.1/
WP/51.

' Pathologist, San Lazaro Hospital, Manila, Philippines.

The gross anatomic findings consisted mainly
of generalized haemorrhagic manifestations in the
different parts of the body-especially the gastro-
intestinal tract, lungs, heart, liver, skin and kidneys-
made up of signs of actual gross moderate to severe
haemorrhage, petechiae, or severe congestion. Mas-
sive gastrointestinal haemorrhage (500-1000 ml) was
present in 35 %, originating mostly from the gastric
mucosa in areas where severe petechiae and ecchy-
mosis were seen. Another consistent finding was
enlargement and prominence of the ileal lymphoid
follicles, Peyer's patches and mesentric lymph-nodes
(75 %). They may be partly due to ascariasis, which
was seen in 8 patients (40 %).
The microscopic findings in organs with haemor-

rhagic manifestations consisted mainly of severe
congestion with oedema or hyaline degeneration of
the wall of the blood vessel, and escape of plasma or
red blood cells into the surrounding cells and tissues,
some showing slight inflammatory cell reaction. The
organs mostly showing these changes were the
stomach, meninges, lungs and liver. Two cases of
severe haemorrhagic necrosis of both adrenals were
noted. Another tissue reaction was the hyperplasia
of the reticulo-endothelial cells in the liver, spleen,
lymph-nodes and lungs with many atypical, large
and bizarre cells. The liver showed focal necrosis,
either central or peripheral, with hyaline degeneration
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of the Kuppfer cells (60%). These hyaline masses
were also seen in the spleen (10 %) and lungs along
the alveolar sac (10 %).
The general picture of Philippine haemorrhagic

fever is that of systemic vascular involvement with a
variable degree of haemorrhagic manifestations.
Deaths occurring in the fifth to tenth days (85 %) of
the disease were due to haemorrhage from the
stomach, lungs and adrenals (85 %). The rest,
showing no moderate or massive haemorrhage,
succumbed to peripheral vascular failure as was
evidenced by the finding of petechial haemorrhages
or moderate to severe congestion of visceral, thoracic
or cranial organs with apparent loss of plasma and
red blood cells (15%).
The pathogenesis of haemorrhagic fever, based on

the pathological findings, may be analysed by asking
the following question: What causes generalized
hyperaemia and thrombocytopenia? The generalized
acute hyperaemia is produced by the action of either
the virus toxin or the virus itself on the nerve endings
or ganglion cells of the blood vessel. This is
followed by vascular dilatation and loss of plasma

and red blood cells due to increased endothelial
permeability or rupture leading to shock. This is
further enhanced and complicated by the lowered
platelet production which cannot plug such damaged
blood vessels. It is in the febrile stage that a wide-
spread physiological abnormality affects the paren-
chymatous small blood vessels. Actual capillary
rupture will produce moderate to massive haemor-
rhage, some showing slight inflammatory reaction.
This will be followed by lowered blood pressure,
and later by shock. The toxin or the virus itself
appears also to be the factor that produces thrombo-
cytopenia. It appears to inhibit maturation and
release of platelets in the bone marrow. The action
of antibodies produced by the reticulo-endothelial
proliferation and the lack of adrenaline-like factor
may be considered too. The findings in the spleen,
liver or lungs are not sufficient to explain it in all
cases. The reticulo-endothelial activity is only
present in 30%. The changes in the glands are not
sufficient to explain the absence of adrenaline-like
factor except in two cases where diffuse haemorrhage
was present.
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Pathogenetic Studies on Thai Haemorrhagic Fever:
Immunofluorescent Localization of Dengue Virus in Human Tissue *
NATTH BHAMARAPRAVATI & VIJITR BOONYAPAKNAVIK

It has been shown that severe cases of haemorrha-
gic fever in Bangkok are invariably associated with
dengue virus infection, yet dengue viruses were
isolated from the tissue in fatal cases in extremely
rare instances. This prompted the authors 1 to
attempt to identify and localize dengue antigen in
the tissue of fatal cases by the immunofluorescent
technique, using the direct method of staining.
Blocks of tissue from liver, spleen, thymus, lungs,
lymph-nodes, kidney, intestines, adrenals, skin and
heart were obtained from 21 children who died
with clinically diagnosed acute haemorrhagic fever
and from six children who died of other causes.
Positive staining for dengue antigen was demonstra-

* From the Department of Pathology, Siriraj Hospital
Medical College, Bangkok, Thailand. Originally issued as
document IR/Haem.Fever/Sem.l/WP/14.

1 Bhamarapravati, N. et al. (1964) Arch. Path., 77,
538-543.

ted in only one case of haemorrhagic fever, in the
lymphoid cells of the spleen and thymus. The
inability to demonstrate dengue viral antigen in the
tissue of most humans who died of haemorrhagic
fever in this series is probably not due to a dena-
turation of the antigen after death since dengue
virus survives for many days in human blood spe-
cimens or dead mice kept at 40C. The technique
should be sensitive enough to demonstrate a minute
amount of antigen in an infected cell if it is present.
It is possible that the viral antigen may be fixed in
certain types of cells in the presence of excess anti-
body blocking all available reactive antigenic sites.
Evidence supporting this hypothesis includes the
demonstration of an increased number of lympho-
cytoid cells and plasmacytoid cells with pyronin-
positive cytoplasm and containing gamma-globulin
in the spleen and lymph-nodes; there is also a high
titre of circulating antibody against dengue virus
in a large percentage of fatal cases at the time of


