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- SCRUB TYPHUS — A PROBLEM IN MALAYSIA?

D L HUXSOLL DVM, PH D*
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Summary

Scrub typbus is a febrile iliness caused by infection with Rickettsia tsutsugamushi, the vector of
which is the larval stage of trombiculid mites, commonly referred to as chiggers. Although the
disease was first recognized in Japan, it is now known to have a widespread distribution in the
Asiatic/Pacific region. The disease assumed military importance during World War 11 when scrub
typhus accounted for a large number of casualties among both Allied and Japanese forces
throughout the endemic area. With the advent of broad spectrum antibiotics, which are effect-
ive in treating the disease, interest in scrub typhus waned, and the disease was no longer
considered a medical problem, Recent studies have shown, however, that scrub typhus is a
common cause of febrile iliness in rural Malaysia.

The name “‘typhus’ is derived from the Greek
word typhos which means stupor. Savoor and
Audy! in their introduction to the Chapter on
Typhus in the Jubilee volume, The Institute for
Medical Research 1900—1950, state, “‘this is a
doubly appropriate name, for not only is stupor
a striking and characteristic feature of the in-
toxication of both typhus and the typhoid or
enteric fevers, but the Greek word typhos also
means smoke or haze — and until fairly recent
times the complex of diseases related to typhus
was but darkly seen through the smoky clouds
of our ignorance.” Although many advances
have been made in treating and controlling the
typhus group of diseases, the assessment made
by these 2 learned workers over 25 years ago
remains appropriate. Clouds of ignorance still
blur our vision.

Interest in rickettsial diseases has generally
waned. Undoubtedly this is due, in large part,
to the reluctance of anyone to accept the fact
that a disease, for which there is adequate treat-
ment, could still be a problem. With develop-
ment of adequate therapy most people felt that
rickettsial diseases could be laid to rest, Fortun-
ately, the broad spectrum antibiotics have
markedly reduced mortality, but unfortunately,
they have masked the problem in many in-
stances.

The problem is not confined to typhus or
scrub typhus. In the United States, Rocky
Mountain spotted fever has been increasing
since 1960 with 1115 cases being reported to

the Center for Disease Control in 1977.2 This
represents an increase of 19% over the 937
cases reported in 1976 and is the largest
number of cases of this illness ever reported in
the United States. Most of these cases were con-
fined to the southeastern and south central
states. The overall reported case — fatality rate
was 4.9%, a decrease from 5.9% in 1976. How-
ever, in individuals over age 40 the case —
fatality rate was 12.3%. A delay in diagnosis
which leads to a delay in initiation of specific
therapy is probably the single most important
factor contributing to the unacceptable fatality
rate. The lack of means to establish an early
definitive diagnosis remains a serious problem
in the management of rickettsial diseases.

In the context of modern medicine little is
known about the pathophysiology of most
rickettsial diseases. A tentative diagnosis of
scrub typhus results in initiation of specific
therapy, and the disease is aborted or altered
before complete laboratory data can be ac-
quired using modern clinical laboratory
methods. Thus, most descriptions of the disease
date from before or during World War I} when
clinical laboratory medicine, as we know it to-
day, was still in its infancy.

This paper is intended to serve as an intro-
duction and an overview to the scrub typhus
problem, particularly as it exists in Malaysia.

GENERAL
Scrub typhus, or tsutsugamushi disease, is a
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febrile illness caused by infection with
Rickettsia tsutsugamushi, the vector of which is
the larval stage of trombiculid mites, frequently
referred to as chiggers.

The earliest description of the disease was a
report in the Japanese literature by Hashimoto
in 1810.> He described it as the “tsutsuga”
found along the banks of the upper tributaries
of the Shinano River. The first English report
was made by Dr Theobald Palm, a medical
missionary in Niigata Prefecture, Japan.* The
report, contained in a letter to the Rev John
Lowe and published in the Edinburgh Medical
Journal of 1878, provided a description of a
disease which the natives called “Shima-mushi’’
or “island insect” disease. There is some evi-
dence to suggest that the same disease was
known in south China even before its recogni-
tion in Japan. In a Chinese writing of the 16th
century, a “‘sand mite’ is described as a fever
carrier.’

in Japan the disease has been associated for
generations with narrow strips of weeds and
grass along banks of rivers as well as lowlands
which are sometimes flooded. The infection,
which caused high mortality among Japanese
farmers, has been studied intensively in Japan
by medical scientists for nearly a century. The
disease has become part of the lore of Japan
where its association with the red mite,
akamushi’’, has apparently been recognized
for many years.

Tra numerous synonyms for scrub typhus
include: tsutsugamushi (disease mite) disease;
kedani (hairy mite} fever; akamushi (red mite)
fevér; flood fever; Japanese river fever; tropical
typhus; rural typhus; mite-borne typhus and
chigger-borne typhus. The name ‘scrub
typhus’’, which was coined by Fletcher in 1927
to stress the association of the disease with
wasteland,’ was easy to pronounce and carried
some meaning in English. The name gained
widespread usage during World War Il when
military forces operating in the Asiatic/Pacific
region encountered outbreaks of the disease
which they associated with exposure to a
“scrub’’ environment.

Although the disease was originally reported
only from restricted areas in Japan, it is now
known to have a widespread distribution within
a large triangular area bounded by Siberia in the
north, Australia in the south and Pakistan in
the west. The distribution of the disease
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parallels that of known vector mites.

Scrub typhus gained military importance
among both Allied and Japanese Forces during
World War Il. Records are incomplete on
casualties suffered from the disease by Japanese
Forces, but estimates approaching 30,000 have
been made.’ Among Allied Forces, available
statistics indicate that approximately 18,000
cases occurred. Of 11,000 cases for which ade-
quate data are available there were nearly 650
deaths. In American troops case-fatality rates in
different epidemics varied from less than 1% to
greater than 35%.° Scrub typhus not only
seriously affected morale but often jeopardized
the operational efficiency of military units in
which the sudden outbreaks occurred. tn
Vietnam scrub typhus was a leading cause of
fever of unknown origin in US soldiers.”*®

EARLY STUDIES IN MALAYSIA

in the early 1900's Schuffner’ observed and
studied a disease on the east coast of Sumatra
to which he gave the name ‘pseudo-typhoid”.
On the basis of extensive clinical and epidemio-
logical observations he concluded that “pseudo-
typhoid”” was a variety of Japanese ‘‘kedani
fever”. A primary lesion (eschar} was always
present in Europeans. In the natives it was not
always present, but Schuffner attributed the
failure in part to the fact that it was more
difficult to distinguish on the skin of the
natives than on the healthy skin of Europeans.
The disease seemed much milder than it was in
Japan, since the case-fatality rate was much
lower.

With the recognition of tsutsugamushi or
kedani fever on the east coast of Sumatra inte-
rest in the disease arose in Malaya, only a few
miles distant across the Straits of Malacca.

In 1915 Dowden'® described a suspected
case of “‘kedani river fever’’ in Malaya. With the
exception of this one probable case, tsutsuga-
mushi disease was not recognized in Malaya
until 1926 when Fletcher and Field! ' observed
and studied 4 cases of the disease in European
planters, 3 of whom were from the same oil
palm estate and were apparently infected in a
15 acre block which had become overgrown
and was being cleared. The 4 cases were severe,
one being fatal.

In 1925 Fletcher and Lesslar,12 working at
the Institute for Medical Research, reported
their observations on cases of fever which they



diagnosed as typhus. The first cases were from
the small mining village of Kepong near Kuala
Lumpur, They felt that the disease was com-
mon in Malaya and predicted that it extended
beyond the borders of the peninsula. Since the
disease was unlike the epidemic form of typhus,
they called it “‘tropical typhus'. Although
many cases diagnosed as tropical typhus had
signs and symptoms very similar to those of
tsutsugamushi, the latter was distinguished

from tropical typhus by the presence of am:

eschar and associated
bubo.

Following these early observations, intensi-
fied studies on typhus fevers were initiated at
the Institute for Medical Research and cont-
inued throughout the late 1920's and 1930’s.
This resulted in a series of comprehensive
publications' 3 727 which added immeasurably
to the knowledge of this disease complex. it
soon became evident that under the designation
of tropical typhus were 2 distinct diseases
which had similar clinical features but differed
sharply in epidemiclogy and serclogy. The
“urban” type was mainly a disease of indoor
workers in shops or stores in towns and villages,
and the cases were generally scattered. On the
other hand the ‘rural” form, which was

'commonly known as ‘'scrub typhus’’, was a
disease of the countryside or rural areas and
was usually found in people whose occupations
brought them into contact with vegetation near
jungles. The cases of ““scrub typhus” tended to
be more focal in distribution. Reactions in the
Weil-Felix test also proved helpful in separating
the 2 forms. Sera from patients with the
“urban'’ form reacted with strains of Proteus
X19, such as the ""Warsaw' strain. Thus, the
“urban’ form was accordingly called the “W"’
form. In contrast, sera from patients with the
“rural”” form, or ““scrub typhus”, did not react
with strains of Proteus X19, but did react with
strains of Proteus known as ““Kingsbury’', The
“rural” form, or ‘’scrub typhus”, was fre-
quently referred to as the “K'* form.

In summary, by the late 1920's 2 types of
tropical typhus were known to exist in Malaya
— the “scrub”, “rural’”” or “K' type and the
“urban” or ‘W’ type. Later it was shown,
primarily through animal inoculations, that the
“urban’’ or ““W” form of tropical typhus was in
fact “murine’’ or “‘fleaborne’’ typhus known to
exist in many parts of the world.

lymphadenopathy or

SCRUB TYPHUS — APROBLEM IN MALAYSIA?

In 1930 Lewthwaite’® reported the investi-
gation of an outbreak of scrub typhus among
the fabour force on a young oil palm plantation
where the European manager and 2 European
assistants had contracted tsutsugamushi disease
in 1926.'" The trees were being “brought into
bearing’’, and due to an “industrial depression’,
little weeding had been done since the trees
were planted., The observations were made be-
tween January 1927 and April 1929, During
this period 121 cases of scrub typhus were
diagnosed of which 11 were fatal. The highest
incidence occurred among ‘‘pruners and
harvesters’ who had the responsibility of
pruning the trees, clearing debris from the base
of the trees and harvesting the ripe fruit. The
daily number of pruners and harvesters ranged
from 15—30 during the 28 month observation
period. Among this group, 51 cases of scrub
typhus were diagnosed.

The report of this outbreak contains not
only valuable clinical and epidemiological infor-
mation but illustrates the importance of scrub
typhus at that time and place.

In 1929 Fletcher, Lesslar and Lewthwaite'®
suggested that the tsutsugamushi disease and
scrub typhus had a similar etiology and that
scrub typhus, like the tsutsugamushi disease,
was carried by trombiculidae. It was subse-
quently demonstrated primarily through animal
inoculations, that scrub typhus and tsutsuga-
mushi disease were indeed caused by the same
organism.2* The earlier confusion had been due
to the wide variation in clinical manifestations
of the infection.

Numerous sudden outbreaks of the disease
have been reported throughout the endemic
region including Malaysia. The outbreaks,
wherein a large proportion of a susceptible
population is infected almost simultaneously,
occur upon exposure to hyperendemic areas.
Such outbreaks were common among military
forces during World War 11.2°

Evidence of the existence of hyperendemic
areas in Malaysia also arose in chemopro-
phylactic studies on scrub typhus in
1948-19493°732 |5 these tests volunteers
were exposed for 6—10 days in areas where a
large number of cases had previously occurred
among labourers. During the course of these
trials as many as 72% of the unprotected
volunteers (controls) contracted the disease.
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RECENT STUDIES {N MALAYSIA
Immediately prior to 1975, available infor-
mation indicated that scrub typhus was not a
problem in Malaysia, During the period
1967—1974 an average of only 55 cases of
scrub typhus was reported per annum.>? Sero-
logical surveys,34 36 however, demonstrated a
high prevalence of antibody in some rural areas,
indicating a high rate of transmission among the
population,

In early 1975 studies were initiated to deter-
mine the true incidence of scrub typhus in
selected populations. Studies on febrile patients
in the district hospitals at Mentakab and Kuala
Pilah, and at the Bukit Mendi (Pahang) health
sub-center demonstrated that scrub typhus is a
very common cause of febrile iliness in that
area, accounting for as high as 23% of the fevers
at Mentakab Hospital.®3 In the same study it
was shown that of the oil palm workers ad-
mitted to Mentakab Hospital with fever,
approximately 80% (19/24) were suffering
from scrub typhus.

In a recently completed study” * wherein the
efficacy of a single oral dose of 200 mg. of
doxycycline was compared to a 7 day course of
tetracycline for treatment of scrub typhus, it
was clearly shown that scrub typhus is a major
cause of fevers of unknown origin in rural
Malaysia.

37

CONCLUSION

Scrub typhus has a widespread distribution in
the vast Asiatic/Pacific region which contains
over half of the human race. Although the
importance of the disease before and during
World War 1l is well documented, the
significance of scrub typhus as a medical
problem has not been recognized in recent
years. This undoubtedly resulted from several
factors: an indifferent attitude toward febrile
illnesses on the part of many clinicians, 'ab-
oratory personnel, and administrators; the un-
availability of appropriate diagnostic tests for
febrile ‘iinesses in most hospital laboratories;
and the widespread use of broad spectrum anti-
biotics, which fortunately are effective in
treating the disease but often may have masked
the magnitude of the problem. Recent studies
in central Peninsular Malaysia have shown that
scrub typhus is a common cause of febrile ill-
ness in that area, accounting for a very signifi-
cant proportion of hospitalized fever cases.
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Thus, in terms of numbers of cases, scrub
typhus may be the most impaortant febrile ili-
ness in rural Malaysia.

The impact of fevers on economic develop-
ment is quite clear, While the treatment of
fevers adds considerably to the cost of govern-
ment medical services, the child with a fever
cannot attend school, and the rural worker can-
not be productive.

REFERENCES

1 Savoor SA and Audy JR: Typhus /n The
Institute for Medical Research
1900-1950. Studies from the Institute
for Medical Research, Federation of
Malaya, Jubilee Volume, No. 25, Govern-
ment Press, Kuala Lumpur, 1951, pp
184—209.

2 US Department of Health, Education and
Welfare, Public Health Service: Morbid
Mortal Weekly Rep, 27: 113, 1978.

3 Kawamura R: Studies on tsutsugamushi

disease (Japanese flood fever). Med Bull,
College of Medicine, University of Cincin-
nati 4: 1 (Spec no 1 & 2}, 1926.
Cited by Blake FG et a/: Studies on
tsutsugamushi disease (scrub typhus,
mite-borne typhus} in New Guinea and
adjacent islands: epidemiology, clinical
observations, and etiology in the Doba-
dura area. Am J Hyg, 41: 243-373,
1945,

4 Palm TA: Some account of a disease
called shima-mushi or island insect disease
by the natives of Japan peculiar (it is
believed) to that country and hitherto
not described. (Letter to Rev. John
Lowe} Edinburgh Med J, 24 (pt 1): 128,

1878.
Cited by Blake FG et al/: Studies on
tsutsugamushi disease (scrub typhus,

mite-borne typhus) in New Guinea and
adjacent istands: epidemiology, clinical
observations, and etiology in the Doba-

dura area. Am J Hyg, 41: 243-373,
1945,
5 Sambon LW: The parasitic acarians of

animals and the part they play in the
causation of the eruptive fevers and other
diseases of man. Preliminary consider-
ations based upon an ecological study of
typhus fever. Ann Trop Med Parasit, 22:
67, 1928.



10

T

12

13

14

15

Cited by Blake FG et a/: Studies on
tsutsugamushi disease (scrub typhus,
mite-borne typhus) in New Guinea and
adjacent islands: epidemiology, clinical
observations, and etiology in the Doba-

dura area. Am J Hyg, 41: 243-373,
1945.

Department of the Army Technical
Bulletin: Scrub typhus (mite-borne

typhus fever, tsutsugamushi disease). TB
Med 31, US Government Printing Office,
1962.

Deller JJ and Russell PK: An analysis of
fevers of unknown origin in American
soldiers in Vietnam. Ann Int Med, 66:
1129-1143, 1967.

Berman SJ and Kundin WD: Scrub
typhus in South Vietnam, A study of 87
cases. Ann Int Med, 79: 26-30, 1973.
Schuffner W: Pseudotyphoid fever in
Deli, Sumatra (a variety of Japanese
Kedani fever). Philippine J Sci, 10(Sec.
B): 345—-353, 1915.

Dowden R: A suspected case of kedani
river fever in the Federated Malay States.
Ind Med Gaz, 50: 208—211, 1915.
Fletcher W and Field JW: The tsutsuga-
mushi disease in the Federated Malay
States. Bulletin from the Institute for
Medical Research, Kuala Lumpur,
Federated Malay States No 1 of 1927.
Fletcher W and Lesslar JE: Tropical
typhus in the Federated Malay States.
Bulletins from the Institute for Medical
Research, Kuala Lumpur, Federated
Malay States No 2 of 1925.

Fletcher W and Lesslar JE: The Weil-Felix
reaction in sporadic tropical typhus.
Bulletins from the Institute for Medical
Research, Kuala Lumpur, Federated
Malay States No 1 of 1926.

Fietcher W, Lesslar JP and Lewthwaite R:
The aetiology of the tsutsugamushi
disease and tropical typhus in the
Federated Malay States. A preliminary
note. Trans Roy Soc Trop Med Hyg, 22!
161-174, 1928.

Fletcher, W, Lesslar JP and Lewthwaite
R: The aetiology of the tsutsugamushi
disease and tropical typhus in the
Federated Malay States. Part Il. Trans
Roy Soc Trop Med Hyg, 23: 57—70,
1929,

SCRUB TYPHUS — APROBLEM IN MALAYSIA?

16

17

18

19

20

21

22

23

24

25

Fletcher W: Typhus-like fevers of un-
known etiology, with special reference to
the Malay States. Proc Roy Soc Med,
23(Part 11}: 1021-1030, 1930.
Lewthwaite R: The pathology of the
tropical typhus (rural type) of the Feder-
ated Malay States. J Path Bact, 42:
23-30, 1936.

Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
|. The study of the virus of rural typhus
in laboratory animals. Brit. J Exp Path,
17: 1-22, 1936.

Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
il. The study of the virus of tsutsuga-
mushi disease in laboratory animals. Brit
J Exp Path, 17: 15—-22, 1936.
Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
tH. The study of the virus of the urban
type in laboratory animals. Brit J Exp
Path, 17: 23—-34, 1936.

Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
IV. The isolation of two strains of
tropical typhus from wild rats. Brit J Exp
Path, 17: 208—214, 1936.

Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
V. The Weil-Felix reaction in Laboratory
animals, Brit J Exp Path, 17: 214-228,
1936.

Lewthwaite R, Hodgkin EP and Savoor
SR: The typhus group of diseases in
Malaya. Part VI. The search for carriers.
Brit J Exp Path, 37: 309-317, 1936.
Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
VIl. The relation of rural typhus to
tsutsugamushi (with special references to
cross-immunity tests). Brit J Exp Path,
17: 448—-460, 1936.

Lewthwaite R and Savoor SR: The
typhus group of diseases in Malaya. Part
VI, The relation of the tsutsugamushi
disease (including rural typhus) to urban

typhus. Part IX, The relation of the
tsutsugamushi disease (including rural
typhus) to Rocky Mountain spotted

fever. (With special references to cross-
immunity tests). Brit J Exp Path, 17:
461—-472, 1936.



Malaysian J. Path.

26

27

28

29

30

31

. relation

Lewthwaite R and Savoor SR: The
of Sumatran mite fever to
tsutsugamushi disease of British Malaya.
Brit J Exp Path, 21: 117-125, 1940,
Lewthwaite R and Savoor SR: Rickettsia
diseases of Malaya: ldentity of tsutsuga-
mushi and rura!l typhus, Lancet, 1 (Part
1): 255—259; (Part 11) 305—311, 1940.
Lewthwaite R: Clinical and epidemi-
ological observations on tropical typhus
in the Federated Malay States. Bulletins
from the institute for Medical Research,
Kuala Lumpur, Federated Malay States
No 1 of 1930.

Traub R and Wisseman CL Jr: The
ecology of chigger-borne rickettsiosis
{scrub typhus). J Med Ent, 11: 237303,
1974,

Philip CB, Traub R and Smadel JE:
Chloramphenical {chloromycetin) in the
chemoprophylaxis of scrub typhus
(tsutsugamushi disease).

{. Epidemiological observations on hyper-
endemic areas of scrub typhus in Malaya.
Amer J Hyg, 50: 6374, 1949.

Smadel JE et a/: Chloramphenicol
{chloromycetin) in the chemoprophylaxis
of scrub typhus (tsutsugamushi disease).
I1. Results with volunteers exposed in
hyperendemic areas of scrub typhus.

32

33

34

35

36

37

August 1978

Amer J Hyg, 50: 75—91, 1949,

Smadel JE et a/: Chloramphenicol
{chloromycetin} in the chemoprophylaxis
of scrub typhus (tsutsugamushi disease).
I1l. Suppression of overt disease by
prophylactic regimens of four-week
duration. Amer J Hyg, 51: 216-228,
1950.

Brown GW et al: Scrub typhus: a
common cause of illness in indigenous
populations., Trans Roy Soc Trop Med
Hyg, 70(5/6): 444—-448, 1976.

Cadigan FC et a/: The effect of habitat on
the prevalence of human scrub typhus in
Malaysia. Trans Roy Soc Trop Med Hyg,
66:582-587, 1972,

Robinson DM, Gan E and Donaldson R:
The prevalence of scrub typhus anti-
bodies in residents of West Malaysia. Trop
Geogr Med, 28: 303—308, 1976.

Brown GW, Robinson DM and Huxsoll
DL: Serological evidence for a high
incidence of transmission of Rickettsia
tsutsugamushi in two Orang Asli settle-
ments in Peninsutar Malaysia. Am J Trop
Med Hyg, 27(1): 121124, 1978.

Brown GW et a/: Single dose doxycycline
therapy for scrub typhus, Trans. Roy Soc
Trop Med Hyg, 72 (4): 412416, 1978.



