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indications of viral involvement of the liver during
certain phases of the disease. These changes are
rather focal and can be shown distinctly when there
is comparatively little circulatory change in the liver.
While in most instances, the involvement of the liver
is rather mild or moderate, a greater degree of
involvement is possible in rare cases.

The immediate causes of death in these patients
cannot be defined on the basis of morphological
changes alone. It can be stated, however, that
bacterial complications are extremely uncommon
in this series. The significance of haemorrhage
cannot be evaluated adequately at autopsy but
probably is not an important factor in mortality.
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Pathology of Mosquito-borne Haemorrhagic Fever
in the Calcutta Outbreak *
B. K. AIKAT I

Dengue and dengue-like fever have been known
to be prevalent in the Calcutta area for many years.
The first case of febrile illness associated with
haemorrhagic manifestations was observed in an
adult male in the third week of July 1963. By
August, large numbers of cases of a hitherto
unknown type of febrile illness were being reported
from various parts of the city. The first fatal case
with severe haemorrhagic manifestations was ad-
mitted to hospital on 7 September 1963.
The clinical manifestations were similar to those

reported from the Philippines and Thailand. How-
ever, the disease affected all age-groups. While the
more severe forms of the illness were observed in
the younger subjects, the most frequently hospital-
ized age-group was that between 10 and 20 years old.

Virological studies confirmed that between July
and September the epidemic was mainly due to
dengue virus and in the subsequent months to
ch'ikungunya virus. The association of haemorrhagic
manifestations in man with dengue and chikun-
gunya viruses was being observed for the first time
in this geographical area.

Haematological findings
A mild degree of leucopenia was observed in a

large proportion of patients. Leucocytosis was a
feature in patients with haemorrhagic manifestations
accompanied by circulatory failure. The presence
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of atypical mononuclear cells with deeply basophilic
cytoplasm, irregular lumpy chromatin and prominent
nucleolus was a characteristic feature. Many of these
cells and some polymorphonuclear leucocytes con-
tained " punched-out " spherical cytoplasmic vacu-
oles. The bone marrow was either hypocellular or
normocellular. There was an appreciable increase
in the number of mitotic figures and in the number
of premature precursor cells. Many of the mono-
cytoid cells contained both nuclear and cytoplasmic
vacuoles. There was significant increase in the
number of megakaryocytes. The blood platelets
were consistently low. A prolonged bleeding time
and multiple factor deficiency were the features of
haemostatic abnormalities.

Morbid anatomy
Autopsy studies were confined to two of the three

deaths in the hospital-a male adult aged 18 and a
female child of 7. Both were admitted on the fifth
day of their illness, during the first phase of the
epidemic, when dengue activity was predominant.
The morbid anatomy in both these cases was

similar. However, the changes were more marked
in the patient aged 18 years.

(1) Extensive damage to the capillary beds
leading to oedema and haemorrhage in the skin
and subcutaneous and soft tissues, haemorrhagic
effusion in serous cavities and gastro-interstitial
haemorrhage (stomach and upper intestine) were
observed.

(2) There was pronounced reticulo-endothelial
cell hyperplasia in the spleen and lymph-nodes,
associated with proliferation of histocytes engulfing
nuclear debris.
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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 *
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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%).
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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


