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exploitation of the newer methods of investigation already
mentioned should increase our understanding both of normal
function and of the complex disorders encountered in multiple
sclerosis. Rational treatment must be based on further research
in this direction. Experience must also be gained in the value
of the several ingenious operations which have been devised
to deviate the incontinent urinary stream to more convenient
outlets: these operations have not yet been widely applied. To
the patient the greatest boon would be the development of a
safe, leak-proof, comfortable female urinal. From the academic
viewpoint the most interesting possibilities are those raised by
recent developments in the field of electrical stimulation of
the bladder and sphincters, which may ultimately furnish useful
therapeutic methods.

Summary

Estimates of the prevalence of bladder dysfunction in
multiple sclerosis vary considerably because of differing case
selection.

Current views on normal bladder function are described,
and the nature of its disturbance in multiple sclerosis is dis-
cussed. Bladder dysfunction in this disease differs from that
in other conditions because of the preponderance of females,
the tendency to remission, the presence of multiple neurological
lesions, and the frequent weakness of the abdominal wall.
Bladder sensation is often retained to a late stage.
A study is described in which bladder dysfunction was evalu-

ated in a representative sample of patients with multiple
sclerosis in Northumberland and Durham. Bladder disturbance
had occurred at some time in 78 %, and was persistent in
52 % ; it was the sole initial symptom in 2%, and one feature
of the initial attack of multiple sclerosis in 12%. The severity
of bladder symptoms was more clearly related to the severity
of clinical disablement than to any other factor, though patients
with severe spasticity as well as profound impairment of vibra-
tion sense are sometimes entirely free of bladder symptoms.
Sixty-four per cent. of patients had combinations of different
symptoms, 60% had urgency, 50% frequency, 36% urge

incontinence, 33% hesitancy, and 10% "unconscious "

incontinence. Only 2% suffered from repeated episodes of
urinary retention. Constipation occurred in 39 %, and urgency
of defaecation in 10%. Impotence was present in 44% of
males.
The management of bladder disturbances in multiple sclerosis

is discussed in terms of drug therapy, surgical reduction of
urethral resistance, bladder reconstruction, and diversion of
urine. Electrical stimulation of the bladder and sphincters may
afford therapeutic possibilities for the future.

We wish to thank the Board of Governors of the United
Newcastle upon Tyne Hospitals and the Multiple Sclerosis Society
of Great Britain for their support.
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Mosquito-borne Haemorrhagic Fever in Malaya*
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Although mosquito-borne haemorrhagic fever with circulatory
collapse had been observed in the Philippines and Thailand
(Hammon, Rudnick, and Sather, 1960), and in Singapore (Lim,
Rudnick and Chan, 1961), it had not been reported in Malaya'
when this study was initiated in 1962. This is the first report
of the disease in Malaya. This disease syndrome has been
aetiologically associated with several types of dengue virus in
the Philippines, Thailand (Hammon et al., 1960), and
Singapore (Lim et al., 1961), and with chikungunya virus in
Thailand (Hammon et al., 1960). The disease has also recently
appeared in Calcutta, involving both dengue and chikungunya
viruses (Chaudhuri, Chatterjea, Saha, and Chaudhuri, 1964).
In all of these areas it appears that Aides aegypti has been the
primary vector of the viruses incriminated (Chaudhuri et al.,
1964; Rudnick and Hammon, 1960, 1961).

Some observers in the field felt that the disease had been
recently introduced to the Philippines, Thailand, and Singapore,
but we believed that the viruses involved were probably endemic
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to this region and that unrecognized sporadic cases might be

occurring in Malaya. As a result of alerting physicians
throughout Malaya, Sarawak, Sabah, and Brunei, specimens
from suspect cases were received from those areas. The first

case confirmed in the laboratory as dengue-caused haemorrhagic

fever occurred in November 1962 in Georgetown, a city on

Penang Island in the Straits of Malacca. Since then cases have

been observed on Penang Island almost every month.

This report is based upon 61 laboratory-confirmed cases, the
total number of hospitalized cases that occurred in Penang from
November 1962 to April 1964.

Clinical Features

Onset was usually sudden. All patients were admitted with
a history of fever, which subsided in most cases by the seventh
day. Temperatures often rose to 105° F. (40.60 C.). In many
cases the temperatures returned almost to normal at about the
fifth day of illness, during the period of the more critical
symptoms and coinciding with a shock-like condition. During
the course of the disease most patients presented the following
gastro-intestinal symptoms: vomiting (76 %) and severe

abdominal pain (45 %). Diarrhoea was observed in 14%, but
constipation was seen in only two cases (3%). Hepatomegaly
was common (43 %) and, although it was seen in some patients
as early as the second or third day of disease, it was most

commonly observed as a significant finding after the seventh
day of disease.

Bleeding tendencies were observed in 6200 of the patients,
most commonly in the form of petechiae (43 %0), melaena (33 %),
and ecchymoses (28 %). Some patients, with or without skin
manifestations, had haematemesis (10%), bleeding gums (9 %),
and epistaxis (5 %). Bleeding manifestations usually appeared
between the fourth and sixth days of disease.

Symptoms suggestive of central nervous system involvement
were common and sometimes confused the preliminary diag-
nosis. Lethargy (62 %) was most frequently observed from the
third to fifth days of disease. Some patients were admitted in
a semiconscious or unconscious state. Headache (26%), rest-

lessness (22%), convulsions of brief duration (12%), and
transitory neck stiffness (9 %) were recorded. Convulsions, eye-

rolling, and twitching, when observed, occurred early in the
disease in young children while the temperature was high.
Three patients were delirious (5 0). Respiratory symptoms

were infrequently observed, although cough was seen in 7 %
of the patients.
Mild generalized lymphadenopathy (33 %) and muscular

pain (9%) were observed. An erythematous rash was seen in
two cases and a late maculo-papular rash in one. These are

symptoms commonly reported in classical dengue disease.
Twenty-six cases (45 %) in children presented a shock-like

state, generally on or about the fifth day of disease, in which

TABLE I.-Clinical Features iln 61 Cases of Haemnorrhagic Fever in
Penang, 1962-4

Clinical Feature
Fever
Vomiting..
Lethargy
Haemorrhagic signs
Abdominal pain
Shock-like state

Hepatomegaly.
Mild generalized lymphadeno-

pathy

100
76
62
62
45
45
43

33

Clinical Feature
Headache
Restlessness .
Diarrhoea
Muscular pain .
Stiff neck
Cough ..

Conjunctival injection

TABLE II.-Haemorrhagic Signs in 61 Cases of Haemorrhagic Fever in
Penang, 1962-4

IXaemorrhagic Signs % Haemorrhagic Signs %
Petechiae. 43 Bleeding gums .. 9
Melaena 33 Epistaxis 5
Ecchymoses .. 28 Purpura . 3
Haematemesis .. .. .. 10

Total with haemorrhagic signs, 62%

BRITISH
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the extremities were cold and clammy, and blood-pressure was

lowered significantly. Cyanosis and dyspnoea were observed.
Uncommon observations included jaundice, bronchial pneu-

monia, stomatitis, and tonsillitis. Table I presents the incidence
of clinical features observed ; Table II the type and incidence
of haemorrhagic signs.

Clinical Laboratory Findings

Haemoconcentration (haemoglobin above 15 g./c.mm.) was

found in 35 % of the cases between the second and seventh
days of disease; in 26 % of the cases it showed on the fourth
and fifth days of disease, coinciding with dehydration and a

shock-like state. Recent work (Lie-Injo, 1964) has indicated
that Malaysians may have a normal haemoglobin value of up

to 17 g. If we use that figure we find only a few cases with
haemoconcentration. However, many of our patients received
fluids intravenously shortly after admission, and it is probable
that their haemoglobin values may have been modified by treat-
ment. Nevertheless, the haemoglobin decreased during
convalescence in almost all cases. The evidence is certainly
indicative of haemoconcentration, with a peak on the fourth
and fifth days of disease.

Results of white blood counts of Indonesians and Malaysians
indicate that the normal range is approximately 5,000-13,000
cells per c.mm. (Lie-Injo, 1964). On that basis 55 00, of our

patients had a normal white blood count, 35% had leucopenia,
and 10% had leucocytosis during the acute phase (one to seven

days). After the eighth day 89% had a normal count, none

had leucopenia, and 11% had leucocytosis. If the normal range
is established -t 5,000-10,000 cells per c.mm., the percentages
are modified with an increased leucocytosis. Table III presents
the comparative percentages. Whichever range is used it is

clear that the prominent feature associated with the disease is

leucopenia, during the acute phase, which disappears during
convalescence. It is interesting to note that when the modified
normal range (5,000-13,000) is used there is essentially no

change in the percentage with leucocytosis from acute to

convalescent.

TABLE III.-Total White Blood Count in Haemorrhagic-fever Patients
in Penang, 1962-4

No. Cells/c.mm.

< 5,000 ..

5,000-10,000 .

> 10,000

< 5,000 .
5,000-13,000 ..

> 13,000

Acute

350o
35O0
29 0'

350.,
550/
1000

Convalcscernt

560,
440",

0s ,.1191

During the first few days of disease the lymphocytes decreased

in number while the polymorphonuclear neutrophils increased.
After the seventh day the lymphocytes increased, in many cases

beyond the normal range, while the polymorphonuclears
decreased. Monocytosis did not appear regularly, but in many
cases the number of monocytes increased during the first week

of disease. Turk cells were observed in 33 % of the cases.

Eosinophils were generally absent during the acute phase and

reappeared during convalescence.

The platelet count was the most striking laboratory finding:
69 % of the cases had a thrombocytopenia of less than

100,000/c.mm. (47% had less than 50,000) and 16%' had counts

between 100,000 and 150,000. The majority of the low counts

occurred on the fourth to sixth days of disease. After the

seventh day all counts were greater than 150,000/c.mm. In

most cases with a marked thrombocytopenia there was a sharp

rebound in the platelet count during convalescence. For

example, in one case the platelets increased from 73,000 to

775,000 from the fourth to eleventh day, and in another case

from 10,000 to 720,000 in the same period.
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In brief, the significant clinical laboratory findings during the
acute phase of the disease were thrombocytopenia, leucopenia,
decreased lymphocytes, increased neutrophils, and appearance
of Turk cells. In convalescence the lymphocytes increased, the
neutrophils decreased, platelets rose to normal or above normal,
and the Turk cells disappeared. This picture is consistent with
that of classical dengue disease with the possible exception of
the thrombocytopenia and appearance of Turk cells, observa-
tions for which have not been made in classical dengue.

Diagnosis

A clinical diagnosis of haemorrhagic fever may be made when
the patient demonstrates fever with sudden onset, a marked
thrombocytopenia from the fourth to sixth day of disease, and
a bleeding tendency which may be demonstrated by the tourni-
quet test up to the fifth or sixth day of disease. Abdominal
pain or tenderness and nausea or vomiting will help confirm
the diagnosis. The definitive diagnosis, of course, must be
determined by virological and serological results in the
laboratory. Some of our cases were variously diagnosed, on
admission, as acute appendicitis, typhoid, meningitis, lepto-
spirosis, and many as " pyrexias of undetermined origin."

Incidence

Age.-Fig. 1 shows the age and mortality distribution of cases

in Penang. The median age was 7.5 years and the overall case-
fatality rate was 8.2%.
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FIG. 1.-Age distribution and mortality in 61 cases of haemorrhagic fever

in Penang, 1962-4.

Sex.-The 61 cases comprised 23 males (38%) and 38 females

(62 %). The preponderance of females may not be significant,

although it is generally assumed that during the day young

girls spend more time than boys in or about the home, where

exposure to the diurnal-biting vector, A. aegypti, is greatest.

Ethnic group.-Results of comparison of morbidity of the

disease by ethnic group were consistent with the composition of

the general population in Georgetown, Penang, based on the

1957 census. Table IV presents the morbidity and the 1957

census figures by percentage. Not a single case was diagnosed

among resident or visiting Europeans or Americans.

Season.-Fig. 2 shows the sporadic distribution of cases and

deaths by month. Temperature, humidity, and rainfall show

little variation throughout the year in Penang, so that sporadic

TABLE IV.-Morbidity of Haemorrhagic Fever by Ethnic Group
Compared With the 1957 Census in Georgetown, Penang

BsRMS
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seasonal distribution is not unexpected. This distribution
contrasts greatly with that in Bangkok and in Manila, where
sharp epidemic peaks were observed and could be correlated
with distinct seasonal variations in rainfall.
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FIG. 2.-Monthly distribution and mortality in 61 hospitalized cases of

haemorrhagic fever in Penang, 1962-4.

Aetiology

Viruses were isolated from the acute phase sera of 14 patients.
Several of the early isolates have been tentatively identified as
dengue type II. The remaining isolates are either in the process
of mouse adaptation or in the preliminary stages of identifica-
tion, but on the basis of dengue challenge results all belong to
the dengue subgroup of arbovirus serogroup B. The validity of
the virus isolations has been established by successful re-isolation
from the original serum specimens. Chikungunya virus,
implicated along with dengue in the outbreaks of haemorrhagic
fever in Thailand and India, does not appear to be involved
in Penang, as evidenced by negative serology and failure to
isolate the virus.

In addition to the 14 cases proved positive by dengue virus
isolation (Table V), another 14 cases showed significant rises
in dengue antibody titre by haemagglutination-inhibition (H.I.)
and neutralization tests. Acute-phase serum specimens must
be taken usually within the first three days of disease in order
to isolate virus and to demonstrate a rise in dengue antibodies
when compared with a later specimen. Many patients were
not admitted to hospital until after the third day of disease,
and for others only a single serum specimen was obtained. In
those cases, the remaining 33, it was necessary to make

TABLE V.-Penang Haemorrhagic-fever Patients with Dengue Virus
Isolation

Patient Age in Serum Vlirus Dengue II SerologyPtet Years (Days) Isolation HI Nt

R-155 8 3 + 40 2-7
R-254 6 ~ 4 +160 3-6R-254 6 {l 14 + 10,240 > 432

R-347 9 2 + 80 3 8
L13 2,560 > 4-2

R-396 9 { 2 + 40 340L12 1,280 4-8
R-456 10 3 + 320 4-0
R-480 + <10 1.1R-480 5 { 10 + > 10,240 >48

R-590 94 + 160 3-0910 > 10,240 > 4 2

R-592 7 3 + 160 3.4L10 > 10,240 >4-2
R-875 4 2 + < 10
R-887 9 3 + 80 3-2

5,120 >4-2
R-888 5 2 + 10
R-968 7 12 + 10L17 5,120
R-972 10 f3 + 20 4-0112 5,120 >4-5
R-1134 7 2 + <10

* HI = Reciprocal of the highest serum dilution showing inhibition of biem-
agglutination.
t NI = Neutralizing antibody as represented by the log1, neutralization index.

15 May 1965 Haemorrhagic Fever-Rudnick et al.

Ethnic Group Morbidity Census (1957)

Chinese . . 80-40 72-9 0/Indian. 98% 13-6 go
Malay 8-2% 11-4%
Others . . . .. 16 2-1%
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presumptive positive diagnoses, based on significantly high
levels of dengue antibody, but in the absence of a demonstrated
antibody rise or a virus isolation. All of the cases diagnosed
as presumptive positives had dengue antibody titres of 1/1,280
or greater by haemagglutination inhibition, and a neutralization
index of 3.0 logs or greater (Table VI). These are well above
any titre demonstrated in the normal population in Penang, and
are consistent with the titres observed in positive cases of
haemorrhagic fever in Manila, Bangkok, Singapore, and Penang.

TABLE VI.-Penang Haemorrhagic-fever Patients with Single or Paired
Sera and No Virus Isolation

Ptet Age in Seru Dengue II Serology
Years (Days) HIt Nit Diagnosis

R-133 8 15 2,560 > 4-2 Positive~15 10,240 >4-2

R-175 57 1,280 4-2U1 10,240 >4-2

R-176 4 5 320 3-7
Vii 10,240 >4-2
f4 2,560 > 4-2R-229 9 13 10,240 > 4-2

R-364 4 4 640 4-17 5,120 >4-8

R-395 6 f~~ ~~2320 4-2R-395 6 { 10L 5,120 4-8

R-869 9 {5 1;280 2

R-877 6 fS 640 3-2154 2,560 > 4-2

R-942 6 {10 2,560 432
R-969 31 14 5,120 4°014 20,480 >4-5
R-124 8 5 2,560 > 4-2 Presumptive
R-486 6 5 5,120 3.4
R-121 5 7 10,240 > 4-2
R-2 8 5,120 4-2R-122 8 {12 5;120 > 4-2

R-163 10 f4 10,240 3-8
V12 10,240 >4-2

R-170 7 15 5,120 > 4-2
V14 10,240 >4-2

R-199 6 7 2,560 > 4-2
R-310 6 5 5,120 4-8
R-323 8 6 -> 10,240 4-1
R-908 13 f 7 2,560 4 2~L11 2,560 4-2

* HI = The reciprocal of the highest serum dilution showing inhibition of
haemagglutination.

t NI = Neutralizing antibody as represented by the log,, neutralization index.

Mosquito surveys on Penang Island revealed the presence of
A. aegypti mosquitoes in relatively high abundance in the urban
areas. A. albopictus mosquitoes were present in high abundance
throughout the island in urban, rural, and forest areas.
Although no virus isolations were made from the collected
mosquitoes, A. aegypti was considered the primary vector of the
disease on epidemiological grounds. The distribution of the
known cases coincided with the distribution of A. aegypti but
not with that of any other mosquito species in Penang.
A. aegypti is the vector incriminated in other areas where
haemorrhagic fever caused by dengue viruses has occurred.

Discussion

Physicians in Penang asserted that they had not observed
this disease prior to November 1962, when the first case was

recognized. Despite the special effort made in the search for
cases instituted in August 1962 throughout Malaya, the first
case was not found until November, although many specimens
were received from suspect cases during that time. The
evidence suggested that the disease was newly introduced to
Penang. However, since the incidence was sporadic, it is
probable that unrecognized cases had occurred earlier, and that
the disease is only newly recognized. One must consider also
that the present sporadic nature of the disease may be a
phenomenon related to its recent introduction, and as the viruses
become more firmly established epidemics may occur. In
Bangkok and Manila, where epidemics were responsible for the
discovery of the disease, it is probable that sporadic cases
occurred earlier and were not recognized.
The urban distribution of the disease is typical of an

A. aegypti-transmitted infection. Most of the cases were
clustered in the crowded poorer central districts of the city,
where A. aegypti mosquitoes were most abundant. Distribution
was based entirely on the incidence of cases admitted to hospital.
It is interesting to note that in some instances siblings were
admitted on or about the same day, and that in many cases there
was a history of recent or current mild febrile illness in other
members of the family.

Summary

Sixty-one cases of haemorrhagic fever caused by dengue
viruses and newly recognized in Malaya are reported.
Prominent features of the disease were fever, vomiting,
abdominal pain, haemorrhagic signs, a marked thrombo-
cytopenia, appearance of Turk cells, and circulatory collapse.
The median age was 7.5 years and the case fatality rate was
8.2%. Aides aegypti was tentatively incriminated as the vector
on epidemiological grounds. This is the first report of the
disease in Malaya.
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Mohd. Din bin Ahmad, Director of Medical Services, Malaya;
Professor J. B. Duguid, formerly Director, and Dr. Dora Tan,
Senior Virus Research Officer, Institute for Medical Research,
Kuala Lumpur; Dr. S. Narayanan, Chief Medical and Health
Officer, Penang; Dr. M. Kumaradeva and Dr. N. Paramaesvaran,
Paediatric Unit, and Dr. V. Thuraisingam, Physician, General
Hospital, Penang; Dr. J. R. Shortland, Health Officer, City Coun-
cil, Penang ; Dr. M. Kitaoka, National Institute of Health, Tokyo,
Japan; and Dr. S. B. Halstead, SEATO Medical Research Labora-
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