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The objective of this study is to determine the etiology of Thai
hemorrhagic fever and describe the nature and relative frequency of inapparent
mild and atypical syndromés which accompany inflection with Thai’ hemorrhagic
fever viruses in Asians, This is an etiologic study of all disease caused
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' by dengue and chikungunya viruses in Asians, Patients admitted to study

largely come from Children's Hospital medical wards or Out-Patient Departments.
In addition, some cases submitted for serologic study from other hospitals

in Bangkok are included.. Preliminary typing of dengue viruses recovered
from humans in the 1962 outbreaks has been completed. ~ Approximately 1/3
6£°411 viruses successfully typed belonged to the dengue 1-TH Sman complex,
and the dengue 2~THm36. complex, respectively. Dengue. 3 and 4 were also
recovered. Dengie viruseés were recovered from thé blosd of 0% of serologic-
ally positive dengue HF infections. In contrast, dengue virus was recovered
in only 4% of 46 fatal cases studled, even though the collectlpn Qf -acute
blood specimen was obtalned at a similar stage of illness in ach group.
Chikungunya patients were admitted to hospital earlier and virus recoveries
in this disease were very high.. ..

Etiologic identification of fatal Thai hemorrhagic fever continues to
be elusive, Of 46 autopsies processed in suckling mice only 1 dengue virus
was recovered from heart tissue. It appears that derigue virus disappears
from ‘the blood of Severely 111 patlents more rapidly than from patients who
survive, hospitalizatlon or patients with mild disease. At the time of death,
apparently, virus s all'destroyed.
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Objectives: To determine the etiology of Thai hemorrhagic fever and
describe the nature and relative frequency of inapparent, mild and ‘atypical
syndromes which accompany infection with Thai hemorrhagic fever viruses

in Asianse.



-,nthroat and rectal sw&bsn_f

"ﬁmare included 1n certaln aSpects of thls study.

' Desbrlgtion* Four’ categorles ‘of patients’ are studied at Chlldren's
»'Hospltal by 51m11ar cllnlcal and v1rolog1c methods-"”*'"'“

"';Out—patlents W1th febrlle syndromes (DUO)

"fIn—patients-W1th adm1881on dlagn081s of hemorrhaglc fever (HFI).

DN

"TVIn—patlents with ﬁebrlle dlsease other than hemorrhagic fever (NH) .

All patlents,v o :
randomly-W1th1n R4 hours ef admlSSlOﬁ o OutuPatlent Department or
hospital. Virologic materlals 1nclude acute and conval scent sera,

CEOU

g Autopsy materials and other “specii cases of THai

-hemorrhagic fever are ¢sllected whenever’ po&sxble.= Enféctlous and

serologic specimensv submlﬁtedf%oluntawlly fom other hoepitdls 1n Bangkok

Progress- Durlng the report period eon51derab1e progreSs “has beeén
attained in the work up of materlals collected in 1962-1963.

Etlologlc Studles )

s R ¥ ST

Table 11 shows the total dengué viruses: 1301ated frbm human sera

. in 1962 and:1963. ‘Of 154 patients’studied in 1962; ‘2B viruses were

recovered. In 1963, 7 viruses have been recovered from 68 cases.’ Virus

. recoveries from other:- study groups’ ‘dre shown,v ‘Data for chlkungunya virus

- is shown:in Table 1R,% Arranging virus recoveries’ by day of 1llness of
T acube’ Specitien ‘the -expected patte:
% dayefeillnéss is observed (Tables
fw.i:significant” difference  between ‘denghe and: chlkungunya dlsease-—-the

ffdecrea51ng ‘virus .recovery ‘with
1% and 14), ‘The data stresses a

latter usually presents for hospital admission on'the ‘18t or 2nd day
of fever, while the former presents on the 3rd to 6th day of fever.

¢ Curiouslyy: virus recovery rates“from patients with" dehgue 111ness not
.8ick- enough to be admitted«iere! con51stantly hlgher than from hemorrhaglc

- fever-cases‘everi when sp3¢imens wete obtalned on the ‘same day of ‘illness

+ (TabXes 15 and 16). ‘This obdetvation is consistant with the hypothe31s
udiscussed below that hemorrhaglc fever patlents get rld df “dengue’ virus

By analySing the percentage‘of conflrmed dengue ‘and chlkunguﬁya
cases among the hemorrhagic fever patients studied at Children?s Hospital
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and projecting these figures to total admissions for hemorrhagic fever
‘among Bangkok-Thonburl r931dents, an etiologic estimate- of- hemorrhagic
fever is obtained for 1962. This i§ shown at a logarthmlc scalé at
the bottom of Figure 2., The upper curves are an estimate of milder
disease. This data was obtained by projecting serologically confirmed
dengue and chikungunya infections, in the Out~Patient Department sample,

' Ghildren's Hospital, to the total OPD population for 1962 ih all

.. pediatric clinics in Bangkok. .These data in turn were multiplied by
1.5, a figure deFived from the interview data of the Bangkok Area Study

(SMRL 8) representing the ratio of private MD visits.to OPD visits for

pediatric illnesses. It is obvious that these are crude estimates,

In the vicinity of 180,000 illnesses due to dengue or chlkungunya viruses

are estlmated‘for the perlod Aprll through December, 1962

Prellmlnary data are avallable from typlng dengue v1ruses 1solated
in 1962, These are presented in Table 17, These results are obtained
by testing mouse immune sera prepared to each isolate by 2 or 3 inoculations
‘against prototype antlgens by CF. This technlque has prov1ded ready
‘_vseparation of virus types, but further ihtensive studles of dengue virus
groups are in progress. It can be Seen that the dengue 1l and 2 complexes
and dengue 3 predominated., There is a suggestion that among the untyped
v1ruses ‘new dengue types may exist. .

w e

Fatal Hemorrhagic Fever

Virologic study of fatal cases is a-special problem of importance

in the study of Thai hemorrhagic fever. Successful isolation of the
" pathologic agent would give solid evidence of the etiology of death, would
enable the analysis of the virus types responsible’ for death and give
clues to the pathogenesis of Thai hemorrhagic fever._ Unfortunately, the
_recovery of viruses from Thai" hemorrhaglc fever has not proved simple.

In 1961, Dr. Ambhan Dasaneyavaga reported the’ isolation. of dengué virus
from’ the liver of 4 year old Chinese girl dylng of Thai’ hemorrhaglc fever.
Until the present’ study’ no other virus’ 1solat10n from autopsy materlal
has been reported. . :

: Vlrus 1solat10n arid’ testlng was done on autopsy spec1mens that were

....collécted from many hospitals in Bangkok and Thonburi'in:1962- 1963.

‘When the patient explred “the body was moved’ 1nto a refrlgerator awaiting
_autopsy perm1551on. In most cases autopsy was performed within 24 hours
“‘after death. Tlssues from different organs were’ transferred to the

- Virus Laboratory on wet ice. Venous blood from patients who subsequently

died were obtained at Children's Hospital as part of the routine
~ 8tudy.. In some 1nstances heart blood was drawn 1mmed1ate1y after the
.1pat1ent expired.

e
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‘ - Bach organ was weighed.- Then it:was groundwith purified.alundum
»and phosphate buffered saline with 0.75% bovihs albumin(BAES) “withr
500 units penieillin and kanamycin, 500.ug streptomyc1n -and. 25 TS
__mycostatin per:ml:were added te. make a;10%. susPen81on..hT mixtyre.
was centrifuged.at 10,000 rpm. for 30. minutes. in Servaill.refrigerated
.:centrifuge. Supernatant fluid was inoeulated into-1 .day. old. suckllng
»-mlce, .0.01 ml 1ntracran1ally and 0.02 ml. 1ntraper1toneally

The serum from venous blood or heart blbbd was. dlluted‘l 4fw1th
HBAPS and:was inoculated . .into the suckllng mice in: the ,Same; manner aﬁ
autopsy materlals. e e D

v Dot b

: AT
The 1501at10n process 1n,mlce 1s as, follows~ : , N
o i . 10%mbr, - :,,-b..:;; 10%mbr, :

;.;Specamen~w-~glst mouse passage~-—-éand mouse . passage-p-~-95rdsmouse passage
oeas B0 (10 days observatlon) (10 days observatien) (21 days pbservatlon)

Specimens were obtained from 82 fatal cases of Tha1 hemorrhaglc
fever, The age and sex breakdown of these cases is shown in Table 18,
Isolation attempts from autopsy materials is summarized in Tables 19 and
20, Virus isolation attempts in venous or heart blood samples is shown
in Table 21. '

Prom these data it is evident that virus isolation from autopsy
specimens is very rare. Several explanations may be invoked for this
failure to isolate virus:

l. Virus in tissue is destroyed rapidly after death of patient.
To the contrary, it is well known that dengue virus surviwves for many
days in human blood specimens or dead mice kept at 4°C.

2. High antibody titers in patient's blood may destroy available
virus., Table 22 shows the distribution of HI antibody in blood specimens
taken at the time of death of randomly selected cases. These data show
that some but not all patients die with high antibody titers.

3. HFI patients with severe disease may overreact in some poorly
understood way to destroy their virus more rapidly than patients surviving
infection. This would explain the infrequent isolation of virus in
venous blood obtained before death.

4, Finally, Thai hemorrhagic fever deaths may be caused by a virus
type which is not isoclated readily. Isolations to date from fatal cases
may be virus types which are exceptions to this "lethal" virus which
st1l1l has not been identified.

R5:



" 'Summaryand Conclusions: . Prellmlnary typing of dengue viruses from the
1962 outbreak has been accomplished.- Nearly 1/3 of viruses recovered
were dengue 1-TH Sman complex, 1/3" were “dengue -R-TH-36 . complex and '1/5
were dengue 3. Dengue 4 was also recovered. Multiple serologic types
predominantly dengue 1’ and R were recovered from hemorrhagic: fever,
“while’ proportionately more dengue 3 was:recovered from milder. disease.
Thus, dengué 3 'may result in.milder disease than dengie 2 or.l..- ITn any
event, evidence obtained does not support the concept that there is

& single hemorrhaglc dengue type. -Of ‘serologically confirmed dengue
hemorthagic fever infections, ¥irus was recovered in 20%. In contrast,
in 46 cases with fatal outcome virus was recovered in: anly 4% even -
though day of collection of acute specimen was the same in both groups.
Dengue viruses apparently’ dlsappear from the blood of mortally ill
patients fore: rapldly than from patients who survive hospitalization
‘or milder illriéss. " At the tiine of autopsy virus has disappeared. : Only

v 1 dengue Virus- was‘recovered from a single organ (heart) in 46 autopsies

processed in suckling mice.
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o troer s Ohildrents Hospital, 1962 1963.

Dengue .virus isolations from. patlent groups studled at.

‘Patient o 1962 o 1963 Lm o
__group No. tested | Isolation | % No. tested Isolatlon %
v, HFT 154 28 18.1 68 7 10.3
‘NH 128 10 TT 17 1 5.9
PUO 116 17 14.6 32 4 12.5
HFS 46 2 4.3 - - -

Table 12.

Chlkungunya v1rus 1solat10ns from patlent groups studled at

Table 13. .
S *_fconflrmed as dengue by serologlcal (H1) technlque. e

. ’ _1 ;.').lv‘u b :.
_'Htw:h_u}Chlldren‘s Hospltal 1962-1963 """"""""" —
Patient 1962 : 1963

_group No. tested- | Isolation | % | No. tested | Iswlation| %~

HPT 154 9 5.8 68 5 7.3
;M 128 4 3.1 17 - -
« BUO 116 10 8.6 32 - -
HFS 46 3 6.5 - - -
Day of 111ness of dengue virus isolation in 151 HFI cases _

’u_ Y £ '.t‘

'Day of illness. | .No. éases,of HI positive - No. virus.isolates iL’%sf
1 3 T e
2 16 7 “43%.8
3 42 11 72642
4 40 9 21,4
5 25 3 12.0
6 21 1 4T
7 4 0 -
151 31 1 20.5
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Tableflg. Day of illness of chlkungunya v1rus 1solat10n 1n 20 HFI .cases
confirmed by serological (HI) technlque as’ chlkungunya positive,

Day of illness * | No. cases of HI positive i No. virus isolates ﬁ]7§<
1 6 S e 166

-2 7 6 85.7

3 2 1 50

4 2 1 50

5 2 0 | -

6 1 | 0 -

20 14 .10

‘Table 15. Day of 111ness of dengue v1rus 1solat10n from 35 PUO cases
confirmed as dengue positive by serological (HI) technlque.

Day of illnesce | No. cases of Hi positive - | No. virus isolates oo

1 14 8 57.1

2 5 2 40.0

3 6 4 66.6

4 8 5 62.5

6 2 0 Ro-

. x)l—'}

35 . 19 49.7

‘Téblé.l6 Day of. 111ness of chlkungunya virus 1solat10n from 9 PUO patlents
with chikungunya infection confirmed by serological (HI) technique.

Day of illness | No. cases'of HI positive | No. virus isolates | %
1 8 8 100
2 - - - 1
3 1 1 110 |
4 ] » _ : _
9 9 100
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able 12.

‘humars in Bangkok, 1962.

serum to each isolate vs. prototype dengue antlgens.

Tentative type designations for dengue viruses recovered. from
Baged upon CF test of mouse Immure -

. _ T o . ' Not
Patient Category _:dl ~ TH Sman ) d2 -~ TH 36 d}?f? d4 complete
Hemorrhagic fever ‘ 9 10 e Bk 3
Mild undifferentiated 10 7 N S | 2
fever i
Hospitalized febrile L 2 3 1
ayndromes ik
Table 18. Age and sex of fatal Thai hemorrhagic fever cades submitted to
laboratory for‘virus isolation. Bangkok, 1962~1963;
Age in year |- i ' Total
Male Female
Under 1 e 8 a1
1- 2 - 5 5
3.4 5 4 9
4+ 5 4 5 9
5. 6 ST 8 15
6-8 4 3 7
.8 ~ 10 6 4 10
10 - 15 1 0 1
“flS - 20 0 1 1
*20+ 0 1 1
_35. | 47. 82

Tablé'lg.

Day of death of 46 fatal cases of THF w1th autopsy organs

gubmitted forwv1rus 1solat10n attempt. Fr
Day of death © No. of patients Isolation from organs
l€¥. 3 Neg.f
2" 5 Neg. *
3700 9 1 Pos.}(dengue)
4 17 Neg. - :
5 5 Neg. -
6. 5 L Neg. :
7 1 i Neg.
8 .1 Neg. '
b Ll 46 ‘ A




Tablé 20,

Table 21.

Table 22.

Results of" virolbgmc study of autopsy materlals from 46. fatal

'cases of THF',
Organs Numbers Result
Brain - - 21 ' Neg.
Heart , 24 Pos.
(1 denguev1rus)
Liver : 45 Neg.
Lung 23 Neg.
Spleen 40 Neg.
Kidney ' 35 Neg: -
Pancreas 4 Neg.
~ Thymus 3 : Neg. "
Adrenal gland 2 1 ~ Neg. c2
Stomach "1 ' " Neg.
) Total organs . 194 | Positive 1 (0.55%)

Isolation attempts on venous or heart blood samples obtained
from patients dying of hemorrhagic fever, 1962-1963.
Day of illness No. specimens -Isolation

1 3 1 (dengue)

2 1 Neg.

3 10 1 (dengue)

4 14 Neg.

2 13 _ Neg.

6 3 Neg.

7 2 L Neg. ...l

46 ' 2

Hemagglutination-inhibition antibody titers foy chikungunya and
dengue 1 viruses in 13 hemorrhagic fever patients at day of death.

Patient |  Age 0

Sex | HI Titer o

number (yrs.) Chik Dengue I

1 4 P 80 : = 640
2 6 M 40 ! 160
3 21 F 320 163 840
4 4 F 40 Ve 2’560.
5 5 M 20 ¢ 20,480
"6 2 F 640 : 10,240
7. 6 F o . 1,280
8 3 F 20 160
9 1% F 0 160.
10 1 F 40 640
11 4 M 0 | 20,480
12 - 3 F 1,280 2,560
13 1 8/12 P 1,280 5,120

ey
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