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The objective of this project is to gather information on factors which
influence and control the occurrence of mosquito borne hemorrhagic fever,
This study of Thai hemorrhagic fever comprises a collection of hospital
statistics and analysis of disease incidence by age, sex, race socio-economic
class, geographic area, type of housing, meteorologic data and mosquito
populations. During the report period investigations of hemorrhagic fever in
Bangkok continued and data was collected on the second consecutive major
outbreak of this disease in which 1657 cases with 114 deaths were found in
Bangkok hospitals. Significant new outbreaks of the disease were reported.
In South Vietnam, over 300 cases were reported between August and November
;with 30%; mortality; rate., -4 large outbreak:of:hemorrhagic disease w1th '

.....
S

fatalities in adults as well as, -children, associated wiith dengue and .~
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chikungunya viruses was reported from Calcutta, India between the months of
August and December, 1963. In Bangkok, three cases of severe hemorrhagic
fever in young adults with serologic confirmation have been observed, Five
other adults with dengue infec¢tions have had febrile diseases accompanied
with abnormal bleeding., Preliminary data from the 1962 outbreak suggests
‘that hospitalization rates for Thais and Chinese were proportiomsl to their
representation in the Bangkok population, Children from the lowest income
group when infected with dengue virus sought hospital admission twice as
frequently as did children from the highest are more likely to be cared for
at home or a variation in severity of infection is not certain. However,
hemorrhagic fever does not spare either Chinese or upper income Thai. Both
groups have 'a differerit pattern of nutrition and presumably better balanced
diet than low income Thal. Factors influencing the spread of hemorrhagic
fever in urban areas are under study. This project is actively continuing,
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Objective: To gather infermation en factors which influence and control the
occurrence of mosquito borne hemerrhagic fever.

Description: The study consists of primary collection of data including
enumeration of hospitalized patients and analysis of disease attack rates by
age, sex, race,soclo~gconomic class, geographic area, type of housing,
meterolngic data and mosquito populations. In particular epidemiological

© studies have been directed toward the following problems:

l. The number of cases of hemerrhagic fever among residents of Bangkok-
Thonburi.,



'.gThm dlstrlbublon of cﬂses throughout the “est of Thdllqnd

“ge, sex, race wnd de“uh ra tﬁs of houpltallzed hemorth;mc fever.

4. The proportion of hospitalised hemorrhaﬂlc fever CBSQS caused by
;_;-dengue and chlkungunya und other v1ruses..- ‘
‘ 5. The number of recognlzable hemorrhagic fever 1nfect10ns not admltted
Lo hospltal.,=( b e : : s :

1,»;!....".. .

‘ﬁj‘(&hliﬁ;;ﬁxhe number of mlld 1llnesscs caused by dcngue and chlkungunya viruses,

-ggfhc total 1nfectlon rate for dengue and chlkungunya v1ruSes.

' afﬁé urban oattern oi Spread of hcmorrhaglc fever.'

‘kThe vector or. vectors for dengue and chlkungunya v1ruses.f~">f

e The 1nfluence of race and SOCLOGconomic status on 1nfect10nivnd
hospltallzatlon rates of . hemorrhaglc fever. Co A “”f

‘amll. The type of syndrome acqulred by Cauc331ans when 1nfected w1th
’ax“Thalland dengue or chlkungunya v1ruses.= Sl ,.,.¢wgy;»

Data has been accumulated ﬂnd answers obtalned for many of these questlons.

These are presented and discussed in SEATO Medic Studies 1 as well as 2, 6,
7 and 8.

h'Progress*'wbbsérvations'of conéecufivé outbreaké.or*hemorrhaglc'fcver over 2
years. endlng(SI March 1964 have been comnleted. bhown 1n Flgure 1 are

1962 Epldemic

The number of hospitalized hemorrhagic fever cases and deaths occuring
in and outside Bangkok-Thonburi in 1962 ig shownidn Table 1. Case fatality
rate showed little variatioh by seX or race., Gases outside Bangkok and
Thonburl Were, largely ‘distributed in 12 large ‘towns incCentrial: and South Central
..Tha T i i r.-Ner -

2and;"rhls

OJ(SEATO Medic No. 8) and flnally w1th the hemorrhaglc fever cagys - occuring in

5.



in Chinese and Thai in the study sample, it has been demonstrated that in
1962 HF occurred proportionately in each of the two largest ethnic groups
in Bangkok {Table 2), = - : : I .

- ‘Becuase host factors may determine the dengue pathogenetic sequence
it has been considered important to assess the effect of mutritional status
on the course of dengue infection. One approach to this question is to study
- the virulence of hemorrhagic fever in various Socio~economic levels of
society., To determine disease virulence it is necessary to know how many
overt illnesses occurred per infection of susceptible individuals, i

. Unfortunately, methods of measuring human dengue susceptibility reliably by

serologic means have not yet been established, Because of this limitation,
data from the Bangkok Area Study relates hospitalized and non~hospitalized
hemorrhagic fever per 1,000 dengue virus infections (calculated from the
number of persons in sample converting from HI negative to HI positive to
dengue 1 virus then multipled by the total area population). The data in
Tables.’5 and 4 show that when all hemorrhagic Tever infections are counted,
disease rates are proportional in each income group. Considering hospitaliged
hemorrhagic fever alone there are' fewer admissions in the upper ihcome group
and more in the lowest income group. Lower hospitalization rates in upper
income groups may reflect the fact that private patients in Bangkok are more }
likely to be treated at home or in private hospitals than are low income
patients. Alternatively, lower hospitalization rates may reflect a lessened
virulence of disease for upper income groups.

1983 Epidemic

The 1963 hemorrhagic fever epidemic has been the first major inconsistency

~'in the alternate year epidemicity of hemorrhagic fever since 1958, --The -oute

break was unusual in several respects: -(a) "high mortality rate---nearly 10%

for entire epidemic, (b) large number of cases during the cool season--=over

100 patients have been admitted to hospitals each month from December 1963

- through February 1964,'(c) predominance of cases in Amphur Dusit-m=the. ocutbreak

~for dover 1R months has centered in Amphur Dusit and portions of adjacent

amphurs., Nearly 50% of admissions came to Children's and Wachira Hospitals

- (located in Amphur Dusit). Statistics for the 1963 outbreak are shown in
Tables 5-~8,

Hemorrhagic Fever in'Adulté‘} 

© . Although hemorrhagic fever remains’ almost exclusively a disease of
children below the age of 14, -a small number of cases in adults predominantly
young adults, has been recognized.  Mo6st cases have been mild iwithdut all
criteria of hemorrhagic fever, However, some have been accompanied with
- various hemorrhagic phenomena, hepatomegaly, or shock and in 2 instances,
death. 'Those cases with serologic evidence suggesting dengue virus etiqlogy
are summarized in Tables 9 and 10, A o




Hemorrhagic?Fever iﬁ Southeast lsia, 1963

Recently, outbrezks of hemorrhagic fever have besen reported in three new
areas of Southeast Asia. Between November 1962 and June 1963 approximeately
40 hospitalized children in Penang; a city.in north Malaysia, have been clini-
cally and virologically diagnosed &s having hemorrhagic fever (A. Rudnick,
personal commnication). .There have been 4 deaths. A1l viruses isolated
from patients have been dengue or dengue=like. This may represent an extension
of the Thai outbreak of 1962 which was known to have progressed to a railroad
town in Thailand 700 kilomeéters south of Bangkok and 150 kilometers north of
Penang. ; ' S g

Between June and October-1963, 331 cases of hemorrhagic fever with 116
‘deaths were recognized in children in South Vietnam. Cases occurred in villages
on the Mekong River 10~50 kilometers south of: the Cambodian border and also
in the city of Saigun. Dengue type 2 viruses: have been igolated from patients
and Aedes aegypti from this outbreak. : L -

Finally, during the months of August through December;1963, cases of a
previously unrecognized hemorrhagic fever occurred in Calciitta, India
(J.K. Sarkar, Bull. Cal., Sch. Trop. Med. )+ Records from burning ghats in
the city indicate that deaths assovciated 'with the outbreak may have been as
high as 300. Total hospitalizations are ‘urknown. Serologic evideace of dengue
virus infection and chikungunya virus isolations have been-reported (J XK. Sarkar,
personal communication), : ‘

Summary and Conclusions: Observations of hemorrhagic fever in Thailand have
contintod. Diseaso incidence in 1963 in Bangkok was surprisingly high (1657
cases) and severe (144 deaths). During the year hemorrhagic fever outbreaks
were reported from South Vietnam, India and Malaysia. Definite evidence of
occurrence of the hemorrhagic fever syndrome in Thai adultg is reported. No
marked ethnic or economit predilection.of the disease was noted within the
resident oriental population of Bangkok. Gpidemiologic data fails to show a
marked variation in hemorrhagic fever severity which can be correlated with
nutritional differences found in Thai and Chinese ethnic groups and in upper
vs. lower income groups. , : ¥




Table 1. Hespitalized cases énd deaths of hemorrhagic fever by-face and sex, Thailand, 1962.

Residence of
patient

" Hospitalizations (deaths/cases)

Total

lale

*

Pemale

3

Thai

- Chin?se

Bangkok-Thonburi

187/3774

100/1684(5.3;%)

8?/189.0( 4.67)

| _85/1668{5;r;]'

Qutside
Banglok ‘Thonburi

15/2312

65/1130(5.74&

94/1182{7{95)

120/1876 (6.4

SR /626 (6.1

Tatal

346/6068"

165/3014(5. )

181/3072(5.95)

202/3561(5.6 )

o

124/2054 (5.,




Wemorrhuch fever ‘and race in hospitalized hemorrhagic

Table 2.
fever patlents and in Bangkok sample, 1962,
Census Hospitalized HF in aregs
sample HP: sampled
9% Thai 5.7 55.0 57.6
% Chinese 40.0 44.0 ¢f 42.4

* 27 of Bangkok-Thonburi population.,

Table 3.

-

Incidence of hemorrhaplc”fever in several income groups,
Rangkok lrea Study, 1/62 :

.Total monthly
Family income (Baht)

‘. % Distribution

Census saumple .

*

Hosp. HF in
Study Areas

Hosp. and
non-hosp.
HF in Areas

2500+ i 25 : 1. 8.4
1500-2500 :§.7: 9,0 10.9
7001500 45,7 44.1 47.5
100-700 30.8 42.% 33,1

* 24 Bangkokifhoﬁﬁuriﬁpqpuiétion.

oy

3




Table 4. The occurrence of hemorrhagic fever per 1000 dengue HI antibody conversions
in several income groups. Bangkok Area Study, 1962. Based upon. preliminary

o1

data - B
Totalbmohthly Estimated dengue ‘ Ratio Hosp. il Hosp. and .
income - (Baht) infections’ Hosp. HF Infections . ' | non-hosp. HF | Ratio
2500+ . 960 3 '~ 3.1/1000 16 16.6/1000
1500-2500 1,483 8 5.3/1000 21 1441/1000
700';1500 7,238 28 - 3.8/1000 75 10.4/1000
100- 700 3,299 24 -_;7_"-:.42/1000 44 10.3/1000




Table 5. Herorrhagic fever cases and deaths in Bengkok-~Thonburi
by month and raee of patients, 1963. : BN

Cases | Deétés i

tonth — S I i L -

. ?hai Chinese ‘Filipino- Japanese- | :Indian Thai {Chinese
January’ ] 15 6 | -t : g 3 R
- February | 6 S - - o 'i ‘ 1 -
Narch 11 3 - '_ - N 1
April 18 g | - - - 5 | 3
May | j 91 T 16 - 4 1 | . 19 2
June 116 50 | - : - - 6 5
July o) o9z | - - - 5
August 210 | 73 - 1 - 25 8
Sewtember 199 88 1 - - 20 7
October 134 o - - 1 3 4
Novembeﬁ 84 31 “> - : ;— | . 8 | -
December | 49 | N - - s 3
Total ; 1,146 507 1 “_f‘:_ 2 1 | 106 38



Table 6.

Hemorrhagic fever-cases by residence of patients.
Fatients hospitalized in Bangkolk and Thonburi, 1963.

City

Anphur Cases . Déat@s“w”
" Dusit ‘Bangkok 446 49
Pa toomwan Bahgkok = 1%0 13
Prakanong © Bangkok 119 &
_ Yannawa Bangkok 15% - 8'
Bangralk Bangkok 9% - 6
. Pomprab Baﬁgkok 81‘ 4
Sampénthawong Bangkok- 29 f
Prakanong Bangkok 51 5
Bangkapi ) : |
Bangkane and ) Bangkok 65 10

Lard-kabang )

e Thonburi 294 20
— Nontaburi - C 33 4
——— Samutprakarn 87 10
-—- Patoomthanee 115 1
- Samutsalkorn 9 2
-——- Hakornpathom 11 -
-— ~ Ayudhaya 5 -
——— Others 2d 3
Total 1,657 144
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Table 7. Hemo;rhagio feverfgages by. age of,patients,:BangkokgThnguri, 1963,

>
g
o]

Cases

' Deaths"

yri
yrs.
yra.

yrs.
yrs.

yrs.

(oG SRR, NERG S U PR ¢ S

yrs.
yrs.
yrs.
yrs.

W N = O

yrs.

e
~

yrs.

=
\J

yras

vIa.

oo~ O

yrs.
20 yrs.
21 yrs.
22 yrs.
23 yrs.

mo.,

yrs.

yrs,.

yrs.

L YTrS.. =19

(
NI e A N
[0}

.

[} i H
e
N O
393
aoan

121
178

195"

194
206
“Yas
119
88

%55;'

51
41
26
16

6

o N

-
-
o

TN N W Oy

Tetal

1,657

144




Teble 8. Hemorrhagio fever cases by hospital addmission.
Bangkok-Thonburi, 1963,

Hospital Cases ; Deathé
Children h 592 |- 46 -
Siriraj ' 189 ’ 24 -
Chulalengkorn 280 17
Wachira 106 20 .
Police ‘ 80 16
Bangkok Christian 39 - .-
Prapinklao L 134- - 10
Pramongkutklao 12 -
Bangkok Sanitarium 146 5
Tobacco , 9 . -
Yemen . 2 e
Lertsin : 15 | - -
Bhumipol - A
Kwangsiew 13 ‘ -
Sai Nadda . 9 -
Sahapayaban 27 ‘ 4
Total CL657 | 4

4



Table 9. Hemorrhagic fever in young adults. Cases without sufficient cllnlcal
S dlagnostvbcrlterla to warrant dlagnos13 of hemorrhagic fever. i

T HI Titer in
.wwgapient N «4 Date:- | Pet@-.. 4 v+ Tour. - .~ palred sera‘:?
Age Sex

. Number . .. SR Admission | chiae. .| Test " .| - Chik Dengue

'+ HFS 117 16 F 1Jul 62 #f g0 Y a0
O 80 | 10,240

| ®s 217 19 | P | 23mee | | & | o | 30
| HEs 217 o | 2,560

| ®FS 324 24 F | 30aug 62 | + | . . 8o |. 2,50 |
| S - 80 | 1,280

HPs 267 | 15 | F '3 Sep 62 + o+ 0 640
, - 0., 32 |

mFs 445 | 25 | P | sSo0et62 | + | 4 0 0
| | 0 | 10,240

I HPs 445 | 25 | F 9 Oct 62 I 40 .| .- 80
. . 20 | 320

©OHRPS 486 22 | F 7 Nov 62 + N N T T o
. 160 . 40, 4

: . ,,1 280 ., . 320, i

C L d 1 L

TH120. | 15 | F | 8 Sep 63 | w0 L. o

me | | r | neee | — o T e
80 | 20,480

TH 231 26 M 11 Dec 63 + 320

2,560

o R el

TH 261 15 F 15 Jan 64 + 320 5,120
320 10,240
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 ‘faple 10,

) Hemorrhaglc fever in young adults.

_ Cases w1th ‘clinical flndlngs
compatible with the diagnosis (i.e. shock, hepatomegaly or bleeding).

PR 5 HI Titer in
Patient.| . ;.| Date Pete- | + Tour.| Bleed+ Lew Hepato- paired sera
| Age | Sex BP - : 5
Numbexr |- .. i Admissiony chise | Test -| ing megaly Chik ! ~De"ngu‘e
HFS 116 | 18| F | 30 Jun 62| + + o+ 80 320

s : ' 80" | 20,480

HPS 118 | 19| F | 1 Jul 62| + + + . 40 .0
S : 80 | 10,240

HFS 155 | 21| F | 20 Jul 62| + + e + + 320 . 140,960
S : 320 163,840

- DEAD

HFS 266 | 22| F | 3 Sep 62 + + 0 40
: J 320

HFS 499 | 15| F | 7 Nov 62| + + + 40 | 2,560
' 40 | 10,240

™ 75 15| F | 25 Jul 63| 0 0 + 0 0 0 | 20,480
0 | 20,480

TH 116 | 19| F | 6 Sep 63| + + 0 | 10,240
’ 0 | 10,240

TH82 " | 21| F | 5 Aug 63 + + + + 4 DEAD
TH 264 | 17| P | 16 Jan 64| + + + 320 | 5,120
320 ! 10,240

L6
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" FIGURE |. MONTHLY HOSPITALIZATIONS FOR THAI HEMORRHAGIC FEVER

~ IN BANGKOK AND THONBURI, 1958 - l963
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