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INTRODUCTION

Melioidosis is the name given to all infections caused by
the bacterium Pseudomonas pseudomallei. The term is
derived from the Greek name for a variety of conditions
resembling glanders and was coined by Stanton and Fletcher
in 1921 (143). Although recognized for nearly 80 years, the
disease remains poorly understood and continues to receive
scant attention in most English language medical texts. In
their classic monograph, published over 50 years ago, Stan-
ton and Fletcher predicted that the disease would prove to
be far more common than appreciated at the time (144). In
the past decade their claim has been vindicated, and melioi-
dosis is now known to be a major cause of human morbidity
and mortality in certain areas of the tropics (27, 95). In
addition, the disease in livestock has economic and possibly
public health implications (159).

Since the comprehensive review of Howe and colleagues,
published nearly 20 years ago (68), sporadic reports of the
isolation of P. pseudomallei have extended the boundaries of
likely melioidosis endemicity. Recent reviews have pre-
sented incomplete and sometimes conflicting descriptions of
the geographical distribution of the disease (78, 95, 137). The
purpose of this paper is to review the evidence for the world
distribution of P. pseudomallei and to summarize methods of
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laboratory diagnosis and antibiotic therapy in the hope that
this will encourage a greater awareness of the disease among
those working in, or managing patients from, known or
potentially endemic areas. The clinical and laboratory fea-
tures of the disease have recently been reviewed extensively
elsewhere (37, 78, 95, 137) and therefore will be discussed
only briefly here.

HISTORY AND GEOGRAPHICAL DISTRIBUTION

Southeast Asia

Burma (Myanmar). Melioidosis was first encountered in
Burma in 1911 by Captain A. Whitmore, a British patholo-
gist, and C. S. Krishnaswami, an assistant surgeon, working
in Rangoon General Hospital (172). They reported 38 cases
of a ‘‘hitherto undescribed pyaemic or septicaemic
disease’’ characterized by widespread caseous lesions and
abscesses, notably in the lungs, but also in the liver, spleen,
and kidneys, which was particularly prevalent among mor-
phia injectors. From the lesions they were able to isolate a
characteristic, motile bacillus ‘. . . . .. sufficiently peculiar
to distinguish it from all pathogenic bacteria previously
known to us’’ (171). Pure cultures of this organism produced
a similar fatal infection when injected into or fed to guinea
pigs (171, 172). Further cases were described in Rangoon by
Knapp (85) and Krishnaswamy (86) during the next 6 years,
and indeed the disease appears to have been very common,
being identified in approximately 5% of postmortem reports
in Rangoon General Hospital (86). Since 1917, however,
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only five cases of melioidosis probably acquired in Burma
have been described (67), although the disease is presumably
still endemic in this country.

Malaysia and Singapore. In 1913, P. pseudomallei caused
an outbreak of a severe, distemperlike illness among labora-
tory animals in the Institute for Medical Research of the
Federated Malay States, although the true nature of the
infection was not identified until some years later (144).
Stanton and Fletcher later observed a number of cases of
human and animal melioidosis arising in the vicinity of Kuala
Lumpur (144). Extensive environmental surveys in the 1960s
demonstrated the widespread presence of P. pseudomallei in
mud and surface water in East and West Malaysia and
Singapore (48, 146-148, 156). Recent reports of P.
pseudomallei infections in humans (25, 77, 93, 122, 178) and
other animals (31, 51, 109, 136, 138) reveal that clinical
melioidosis is still prevalent in both peninsular and East
Malaysia, Singapore, and Brunei, and indeed it is being
recognized with increasing frequency in Singapore (154).

Indochina (Vietnam, Laos, and Cambodia). Melioidosis in
South Vietnam (then Cochin-China) was first diagnosed in
1925 by Pons and Advier, working in the Institut Pasteur,
Saigon (123). During the ensuing years of French adminis-
tration, several further cases were reported in Tonkin (104)
and Cochin-China (2, 35) (both now Vietnam), particularly
among the European colonizers. The first presumptive evi-
dence of the saprophytic existence of P. pseudomallei was
obtained by Vaucel in Hanoi (163), and this was later
confirmed by Chambon (23) in Saigon.

During the armed conflict in Vietnam, large numbers of
western soldiers were intimately exposed to environmental
P. pseudomallei through contaminated wounds and burns or
by inhalation (68). These individuals had access to excellent
clinical and laboratory facilities, making possible the labora-
tory confirmation of a diagnosis of melioidosis. At least 100
cases of melioidosis were recognized among French forces
in Indochina from 1948 through 1954 (131), and by 1973, 343
cases had been reported by Moore, as cited by Sanford
(133), in American soldiers fighting in Vietnam. Since P.
pseudomallei may remain latent for many years (100), ac-
counting for the title ‘‘time-bomb disease’’ which has been
ascribed to melioidosis (68), cases of melioidosis continue to
occur in veterans of the Vietnam war (61, 108). Cases are
also seen in immigrants from Indochina (21, 24). These
observations suggest that melioidosis is probably highly
prevalent among the indigenous population of Indochina,
although the disease is seldom diagnosed (3).

Indonesia. The first human case of melioidosis in Indone-
sia (formerly Dutch East Indies) was identified in Java in
1929 (40), and wild rats infected with P. pseudomallei were
later discovered in a rubber plantation near the home of this
patient (40). Subsequent reports by Dutch workers con-
firmed the presence of the disease in both humans and other
animals in Indonesia (16, 150). However, as with many other
countries within the main endemic area, recent data are
scarce (45).

Thailand. The history of melioidosis in Thailand demon-
strates the degree to which a highly endemic infection may
go unrecognized in the absence of clinical awareness and
appropriate laboratory facilities. The earliest evidence for
the existence of the melioidosis in Thailand (then Siam) was
provided by Gambier (58), who isolated P. pseudomallei
from a Russian patient normally domiciled in Bangkok. In
1947, two further cases were reported from Siam, in a Dutch
prisoner of war and an Indian soldier (118, 120), but it was
not until 1955 that the first case was reported in a Thai (30).

MELIOIDOSIS 53

In 1962, a serological survey showed that up to 29.1% of
healthy Thai volunteers had evidence of exposure to P.
pseudomallei (112), but by 1966 only three cases of clinical
melioidosis had been reported (95). Although the organism
was found to be widely distributed in the environment, a
SEATO medical research study was unable to detect any
clinical cases of the disease (52a, 52b). From 1974 onwards,
stimulated by the interest of the Infectious Disease Associ-
ation of Thailand and facilitated by the improvement of
microbiology facilities in rural areas, an increasing number
of cases began to be recognized (29, 71, 72, 117, 119, 167).
By 1986 the Association, as cited by Leelarasamee and
BovornKitti (95), had collected over 800 case reports. Since
laboratory confirmation of the diagnosis is possible only in
large regional referral centers, this number may still repre-
sent only the ‘‘tip of the iceberg.”

Within Thailand, clinical melioidosis is most prevalent in
the northeast, particularly in Khon Kaen and Ubon Ratcha-
tani provinces (26, 27, 142, 151). P. pseudomallei is also
present in soil and water in the south of the country (52a,
110), although clinical cases of melioidosis are reported
comparatively rarely from this area (1). The disease in
Thailand predominantly affects rice farmers and their fami-
lies, who are thought to contract infection through their daily
contact with the soil and water of paddy fields, in which P.
pseudomallei exists as a saprophyte (52b, 110, 146, 148).

The Philippines. Little is known of the prevalence of
melioidosis in the Philippine Islands, although reports of
exported cases suggest that the organism must exist there.
Possibly the first such case was described in 1948 (66), and
several subsequent reports have suggested that infection was
probably contracted in the Philippines (55, 73, 74, 94, 126,
169), although in individuals who have travelled extensively
within endemic areas it is often impossible to be certain as to
the origin of infection.

China, Hong Kong, and Korea. In the past decade, meli-
oidosis in both human and other animals (dolphins and seals)
has been reported from Hong Kong (140, 141, 165, 175), and
serological evidence indicates that human exposure to P.
pseudomallei is not uncommon there (139). There is a dearth
of information regarding the existence of melioidosis within
mainland China. Galimand and Dodin (56) cite research on
the disease which has taken place in southern China, and
occasional circumstantial evidence has implicated China as
the origin of exported cases of melioidosis (106). Certainly
other authors have considered China, and also Korea, to be
melioidosis-endemic areas (18, 68, 133).

The Indian Subcontinent

Very few cases of melioidosis have been reported from the
Indian subcontinent, but sporadic exported cases indicate
that the disease is endemic in this region. The first human
case was reported by Denny and Nicholls (41) in Sri Lanka
(then Ceylon) in 1927. Nicholls (111) subsequently reported
a case in a cow, but a more recent serological survey from
Sri Lanka demonstrated that few individuals had antibodies
against P. pseudomallei (162). Several subsequent reports
have suggested that infection was acquired in Pakistan or
India (70, 99, 107, 145). In the past 2 years, an indigenous
case occurring in Bangladesh was reported by Struelens et
al. (149), a case probably acquired in India was seen in
Switzerland (161), and an imported case from Pakistan was
seen in Britain (136a).
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Pacific Islands

In 1945, two cases of melioidosis occurring in American
soldiers on Guam were described (105). A neonatal case
acquired in Hawaii was reported in 1971 (115, 132), although
the possibility that the baby was indirectly infected by the
father (a Vietnam veteran) via the mother’s genital tract
cannot be excluded. The recent publication (33) from New
Zealand of a case arising in Fiji, where P. pseudomallei was
reported to be isolated occasionally from wound swabs (K.
Singh, personal communication cited in reference 33), is a
reminder that melioidosis may be endemic on other Pacific
islands.

Australia and Papua New Guinea

P. pseudomallei infection arising in Australia was first
identified among sheep in Queensland in 1949 (34). A variety
of animals have now been affected by the disease in Queens-
land (80, 81, 88, 90, 91, 114, 153, 158, 160), Western
Australia (79, 96), and Papua New Guinea (46). Animal
melioidosis in Australia poses economic problems through
the death or slaughter of infected animals, and a possible
public health risk from drinking contaminated milk has also
been proposed (159). Human melioidosis was first recog-
nized in Townsville, Far North Queensland, in 1950 (128),
and five more cases were diagnosed there over the ensuing
10 years (128). It is in this region that the majority of human
cases have arisen (9, 64, 65), although several have also been
reported from the Northern Territory (15, 20, 36, 129, 168),
and sporadic cases have occurred in Western Australia
(164), the Torres Strait Islands (75), and Papua New Guinea
(39, 84,92, 130). Guard (64) estimated that 20 human cases of
melioidosis were diagnosed in Australia each year.

North and South America and the Caribbean

Confusion exists in the literature over the number of cases
of melioidosis that have originated in North America. This is
largely due to the inadequacy of travel histories (14) or
doubts as to the identity of the organisms concerned in
individual case reports (17, 102). Certainly, the vast majority
of cases seen in the mainland United States have been
imported from known endemic areas, most commonly Viet-
nam (132, 134). The only instance in which P. pseudomallei
appears unequivocally to have been acquired from soil in
North America is the patient reported by Nussbaum et al.
(113), although there was no clinical evidence of infection in
this case. Laboratory-acquired infections have been re-
ported from Canada (62) and the United States (135), and
one possible case of sexual transmission to the wife of a
Vietnam veteran with prostatitis (101) has been described,
but these represent special situations. The identities of the
organisms described by McDowell and Varney (103),
Beamer and colleagues (13, 14), and Garry and Koch (59)
have subsequently been questioned (17), and the isolate
reported by McCormick and colleagues (102) was probably
not P. pseudomallei.

There is good evidence, however, that melioidosis is
endemic in Central and South America. In 1964, Biegeleisen
et al. (17) reported a case acquired in Ecuador and cited two
cases arising in Panama. Further cases reported from North
America have probably been acquired in Panama (103) and
Mexico (12), and Larionov (89) cited 18 cases occurring in El
Salvador. Although an environmental survey in 1973 failed
to yield P. pseudomallei from water in the Sao Paulo region
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of Brazil (121), French workers have more recently isolated
the organism from soil in both Brazil and Peru (57). The 24
indigenous isolates, purported to be P. pseudomallei, stud-
ied in Chile in 1976 (116) had such atypical antibiograms for
the species that their identity must remain in some doubt.

Within the Caribbean, a dramatic epizootic of infection
occurred among goats, sheep, and pigs in Aruba and was
reported in 1957 (152). The recent description of a human
case in Puerto Rico (32) and the isolation of P. pseudomallei
from soil in Haiti (57) indicate that the Caribbean is yet
another endemic area in which the diagnosis of clinical
melioidosis may be missed.

Africa

The possibility of the existence of melioidosis in Africa
was first raised in 1936 by Girard (60), who isolated a strain
of P. pseudomallei from the hemorrhagic submaxillary
lymph node of a pig in Madagascar after repeated passage of
tissue in guinea pigs. Although such lesions were frequently
observed in apparently healthy animals at slaughter (60), his
observations appear not to have been pursued. In 1960,
melioidosis was reported in a goat in Chad (127). Then, in
1972, Ferry isolated P. pseudomallei from a number of pigs
in an abattoir in Niamey, Niger (52). These animals had been
brought from neighboring Upper Volta (Burkina Faso), and
Dodin and Ferry (42, 43) were able to isolate the organism
from soil samples taken along the route that the pigs had
followed. They also demonstrated seropositivity in over 10%
of serum samples from villagers in Upper Volta. At about
this time, Frazer found serological evidence that melioidosis
might exist in Uganda (54), while Mayer, as cited by Lari-
onov (89), also reported the occurrence of human melioido-
sis in Uganda. Galimand and Dodin (57) later isolated P.
pseudomallei from soil in the Ivory Coast, Madagascar, and
La Réunion (an island off Madagascar), although the pres-
ence of the organism in La Réunion was possibly linked to an
outbreak among horses in France (44, 57, 106). Further
evidence for the existence of melioidosis in Africa was
provided by Bremmelgaard et al., who reported a case of
human melioidosis possibly acquired in Kenya (19), and by
Wall et al. in The Gambia, the latter patient originating from
Sierra Leone (166).

Middle East

Although melioidosis is primarily endemic in the tropics,
occasional cases have arisen in subtropical and even tem-
perate climates. In two such reports, that of a horse from
Cairo (98) and a human case from Turkey (49), insufficient
bacteriological evidence was presented to establish unequiv-
ocally the identity of the causative organism.

In 1969, however, unequivocal evidence of melioidosis
was obtained when P. pseudomallei was isolated from two
horses and a mule at the Razi Institute in Iran (11). Naturally
occurring melioidosis had previously been identified in sheep
and goats in Iran (11), and the organism was subsequently
isolated from paddy water near Teheran and further north
along the Caspian Sea (125). Although up to 50% of the local
population were found to have serological evidence of
exposure to P. pseudomallei (125), apart from a possibly
associated skin rash in rice farmers, serious disease had not
been reported at this time (125). In 1977, however, the first
human case of pulmonary melioidosis was reported from
Iran by Pourtaghva et al. (124).



VoL. 4, 1991

MELIOIDOSIS 55

FIG. 1. World distribution (clinical and environmental isolates) of P. pseudomallei and P. pseudomallei-like organisms. Shaded area, Main

endemic area; hatched areas and asterisks, sporadic isolates.

Europe

The most extraordinary extension of the boundaries of
melioidosis took place in France in the mid-1970s. Thanks to
the chance visit of a researcher from the Institut Pasteur to
a postmortem examination at the Muséum Nationale d’His-
toire Naturelle, an epizootic of melioidosis among animals in
a Paris zoo was revealed (106). This outbreak subsequently
spread to other zoos in Paris and equestrian clubs through-
out France and beyond, probably by the transport of in-
fected animals and contaminated manure (44, 106). The
infection caused the death or slaughter of an unknown
number of animals and at least two fatal human cases.
Extensive environmental contamination was documented,
resulting in a costly program of disinfection (44, 106) despite
which P. pseudomallei persisted for years in affected soil
(44).

The origin of this outbreak is obscure. Possibly, infected
horses from Iran imported the disease (44), or perhaps the
index case was a panda donated to France by Mao-Tse-Tung
in 1973 (106). ‘‘L’affaire du Jardin des plantes’’ (106) is the
only well-documented example of the transmission of meli-
oidosis in a temperate climate and emphasizes the potential
dangers of the importation of the disease to a new area. The
isolation of P. pseudomallei from horses in Spain has also
been reported (133), as have several possible cases of human
melioidosis in Berlin in 1947 (63, 89), although the evidence
for the last observation is uncertain.

Summary

The countries in which P. pseudomallei and P. pseudo-
mallei-like organisms have been isolated from humans, other
animals, or the environment are shown in Fig. 1. Since the
boundaries shown on this map are political and do not
represent barriers to dissemination of microorganisms, the
true distribution is likely to be more extensive.

LABORATORY DIAGNOSIS AND TREATMENT

Isolation

The protean clinical manifestations of melioidosis, a dis-
ease which as been nicknamed ‘‘the great mimicker’’ (178),
mean that a definitive diagnosis depends on the isolation and
identification of P. pseudomallei from clinical specimens
(95). P. pseudomallei will grow on most routine laboratory
media (4) and can be isolated from normally sterile sites,
such as blood, by using standard techniques (176). In spec-
imens with a mixed normal bacterial flora, P. pseudomallei
may be overgrown by commensals and consequently over-
looked (4, 177). Several media for the selective isolation of
P. pseudomallei have been developed to overcome this
problem (4, 50, 57, 82). During studies in Thailand, use of the
medium described by Ashdown (4) significantly increased
the frequency of recovery of P. pseudomallei from throat,
rectum, wounds, and sputum, as compared with the recov-
ery on blood and MacConkey agars, and the isolation
frequency from throat, rectal, and wound swabs was further
increased by the use of a selective broth preenrichment
a77).

Identification

A lack of familiarity with the cultural characteristics of P.
pseudomallei has often resulted in delays in recognition,
identification, diagnosis, and treatment (22, 24, 97, 122, 173).
The organism exhibits considerable interstrain and medium-
dependent variability in colonial morphology (38), and the
wrinkled appearance of older colonies has occasionally
resulted in their being erroneously regarded as contaminants
(97). P. pseudomallei is an oxidase-positive, gram-negative
bacillus, which is resistant to aminoglycosides and polymyx-
ins and has a sweet earthy smell (38). Commercial kit
systems for bacterial identification such as the API 20NE
(38), Microbact 24E (157), and Titertek NF (76) reliably
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confirm the identity of P. pseudomallei, enabling laborato-
ries in nonendemic areas to diagnose sporadically encoun-
tered cases of melioidosis. The results with the API 20E
system are more variable (5, 157). In areas of high preva-
lence, screening systems that use antisera (5, 179) or colonial
morphology on Ashdown’s medium (38, 177) offer a more
practical and economical means of identifying the organism.
Unfortunately, commercially produced P. pseudomallei an-
tiserum is no longer commercially available.

Serodiagnosis

The most widely available serodiagnostic test for melioi-
dosis is the indirect hemagglutination test, using a crude
autoclaved culture filtrate as antigen (7). While useful as an
indicator of exposure to P. pseudomallei, this test lacks
diagnostic specificity in areas of high melioidosis prevalence
(27) and is also of unreliable sensitivity (10). Tests to detect
specific immunoglobulin M antibodies to P. pseudomallei,
either by indirect immunofluorescence (6, 83) or ELISA
(enzyme-linked immunosorbent assay) (10, 87) have shown
better correlation with disease activity. Assays for the
detection of P. pseudomallei antigens (174) or exotoxin (69)
offer the possibility of rapid diagnostic tests but await
validation in clinical use.

Treatment

Until recently, antibiotic therapy for melioidosis had not
been studied in prospective trials. Empirical regimens of
combinations of antibiotics had often been used (133, 170),
probably because of the disappointing results of single-agent
therapy, since no evidence of in vitro synergy between the
components had been obtained (47). Several new beta-
lactam agents are active and bactericidal against P.
pseudomallei (8, 28), and one of these, ceftazidime, has
recently been compared in an open randomized trial with the
combination of chloramphenicol, doxycycline, and trimeth-
oprim-sulfamethoxazole for the treatment of acute severe
melioidosis (170). Ceftazidime treatment (120 mg/kg/day)
was associated with a 50% (95% confidence interval, 19 to
81%) lower overall mortality (170). The optimum duration of
therapy and most effective oral antibiotics remain to be
determined. Important adjuncts to antibiotic treatment in-
clude resuscitation and intensive care and the surgical drain-
age of abscesses (133).

DISCUSSION

Since the review by Howe et al. (68), knowledge of the
worldwide epidemiology of melioidosis has advanced in
three ways. First, further evidence has accrued that melioi-
dosis is endemic in Africa (19, 42, 43, 52, 54, 57, 89, 166), the
Indian subcontinent (136a, 149, 161), Iran (124, 125) and
Central and South America (12, 57, 89). Second, sporadic
reports have indicated the presence of P. pseudomallei in
regions geographically separated from known areas of mel-
ioidosis endemicity: Hong Kong (139-141, 165, 175), Hawaii
(115, 132), Fiji (33), Haiti (57), Puerto Rico (32), France (44,
106), and North America (113). Whether these are areas in
which P. pseudomallei has always been present or areas into
which it has recently been introduced (as was considered by
Fournier [53] to be the case in Australia and Aruba) is
uncertain, with the exception of France, where the subse-
quently documented disappearance of the organism from the
environment (44) suggests a recent introduction. Third, in
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one area of known melioidosis endemicity, northeast Thai-
land, the importance of the disease as a cause of morbidity
and mortality in the indigenous population has been demon-
strated bacteriologically (26, 27, 95, 142, 151). The true
worldwide importance of melioidosis as a public health
problem, however, remains unknown.

The factors that contribute to a high local incidence of
clinical melioidosis are poorly understood. Within Thailand,
although environmental P. pseudomallei has been found
more frequently in the south than in the northeast part of the
country (52a), the incidence of clinical disease is paradoxi-
cally higher in the northeast (95). Possible influences on the
true incidence of infections include the nature of the envi-
ronment (chemical composition of surface water and soil,
climate), the virulence of local strains of P. pseudomallei,
the nature of contact with environmental P. pseudomallei
(e.g., through rice farming), and the nature of the exposed
population (e.g., the prevalence of underlying diseases). The
perceived incidence of clinical melioidosis is influenced
greatly by the level of health care available to the exposed
population and the familiarity of clinical and laboratory staff
with the disease and its causative organism, as evidenced by
the history of melioidosis in Thailand. Until these aspects
are better understood, it is impossible to predict whether the
high incidence of melioidosis in northeast Thailand can be
extrapolated to areas from which the disease has been
reported only sporadically. However, since it is the rural
poor within endemic areas who are most likely to come into
contact with P. pseudomallei in soil and water, but who are
least likely to have access to sophisticated laboratory facil-
ities, it is probable that active clinical melioidosis is under-
diagnosed in many countries. Furthermore, seroprevalence
data (6, 10, 42, 54, 83, 112, 139) indicate that many more
individuals may have latent melioidosis (7) and be at risk of
subsequent relapse (132, 134). It is possible that the spread
of the human immunodeficiency viruses through melioidosis
endemic areas may unmask large numbers of such cases
(155).

There has been a recent resurgence of interest in melioi-
dosis, and yet we remain ignorant of many aspects of the
disease and its causative organism. Further epidemiological
studies as well as an increased level of awareness of the
condition are urgently needed to help define the size and
extent of the problems posed by this elusive disease, to
develop rational strategies for prevention, and to allow
improved therapeutic regimens to be applied.

ACKNOWLEDGMENTS

I was a member of the Wellcome-Mahidol University, Oxford
Tropical Medicine Research Programme, supported by the Well-
come Trust of Great Britain. The advice and encouragement of my
colleagues in Oxford, Ubon Ratchatani, and Bangkok, particularly
N. J. White and W. Chaowagul, and the excellent secretarial
assistance of Nucharee Cholvilai, Anita Gwynn, and Michele Jukes
are gratefully acknowledged. Thanks are also due to Patchari
Prakongpan, Jeanne Packer, and the staff of the library of the
Faculty of Tropical Medicine, Mahidol University, Bangkok, and
the Cairns Library, John Radcliffe Hospital, Oxford, for their help in
obtaining references. The papers in Dutch were kindly translated by
Feiko ter Kuile, and the Russian paper was translated by Lesley
Wylde.

REFERENCES
1. Achana, V., K. Silpapojakul, W. Thinita, and S. Kalnaowakul.
1985. Acute Pseudomonas pseudomallei pneumonia and sep-
ticemia following aspiration of contaminated water: a case
report. Southeast Asian J. Trop. Med. Public Health 16:500-
504.



VoL. 4, 1991

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.

24.

25.

26.

27.

. Ashdown,

. Alain, M., J. Saint-Etienne, and V. Reynes. 1949. La mélio-

idose: considérations étiologiques, cliniques et pathologiques a
propos de 28 cas. Med. Trop. 9:119-142.

. Am, N. T. 1988. La myélioidose, p. 63-65. In N. T. Am (ed.),

Epidémiologie tropicale. Agence de Cooperation Culturelle et
Technique, Paris.

. Ashdown, L. R. 1979. An improved screening technique for

isolation of Pseudomonas pseudomallei from clinical speci-
mens. Pathology 11:293-297.

L. R. 1979. Identification of Pseudomonas
pseudomallei in the clinical laboratory. J. Clin. Pathol. 32:500—
504.

. Ashdown, L. R. 1981. Relationship and significance of specific

immunoglobulin M antibody response in clinical and subclini-
cal melioidosis. J. Clin. Microbiol. 14:361-364.

. Ashdown, L. R. 1987. Indirect haemagglutination test for

melioidosis. Med. J. Aust. 147:364-365.

. Ashdown, L. R. 1988. In vitro activities of the newer g-lactam

and quinolone antimicrobial agents against Pseudomonas
pseudomallei. Antimicrob. Agents Chemother. 32:1435-1436.

. Ashdown, L. R., V. A. Duffy, and R. A. Douglas. 1980.

Melioidosis. Med. J. Aust. 1:314-316.

Ashdown, L. R., R. W. Johnson, J. M. Koehler, and C. A.
Cooney. 1989. Enzyme-linked immunosorbent assay for the
diagnosis of clinical and subclinical melioidosis. J. Infect. Dis.
160:253-260.

Baharsefat, M., and A. R. Amjadi. 1970. Equine melioidosis in
Iran. Arch. Inst. Razi 22:209-213.

Barnes, P. F., M. D. Appleman, and M. M. Cosgrove. 1986. A
case of melioidosis originating in North America. Am. Rev.
Respir. Dis. 134:170-171.

Beamer, P. R., P. L. Varney, W. G. Brown, and F. McDowell.
1954. Studies on Malleomyces pseudomallei isolated from
melioidosis originating in the Western Hemisphere. Am. J.
Clin. Pathol. 24:1231-1240.

Beamer, P. R., P. L. Varney, W. G. Brown, F. McDowell, and
B. Eck. 1948. Melioidosis. Report of second case from the
Western Hemisphere, with bacteriologic studies on both cases.
Am. J. Pathol. 24:717-718.

Benn, R. V. 1975. Melioidosis in Darwin. Med. J. Aust. 1:368.
Bezemer, F. 1935. Melioidosis op Celebes. Geneeskd. Tijdschr.
Ned. Indie 75:1577-1579.

Biegeleisen, J. Z., R. Mosquera, and W. B. Cherry. 1964. A
case of human melioidosis: clinical, epidemiological and labo-
ratory findings. Am. J. Trop. Med. Hyg. 13:89-99.
Bovornkitti, S., A. Leelarasamee, and V. Thamlikitkul. 1985.
Melioidosis. Arch. Monaldi 40:203-210.

Bremmelgaard, A., I. B. Bygbjerg, and N. Hoiby. 1982. Micro-
biological and immunological studies in a case of human
melioidosis diagnosed in Denmark. Scand. J. Infect. Dis.
14:271-275.

Bromwich, A. F., and J. C. Hargrave. 1969. Melioidosis in an
Australian aboriginal with lepromatous leprosy. Med. J. Aust.
1:638-639.

Buchet, R., and J. Tredaniel. 1985. La mélioidose pulmonaire.
Ann. Radiol. 28:387-390.

Carruthers, M. M. 1981. Recrudescent melioidosis mimicking
lung abscess. Am. Rev. Respir. Dis. 124:756-758.

Chambon, L. 1955. Isolement du bacille de Whitmore & partir
du milieu extérieur. Ann. Inst. Pasteur (Paris) 89:229-235.
Chan, C. K., R. H. Hyland, W. D. Leers, M. A. Hutcheon, and
D. Chang. 1984. Pleuropulmonary melioidosis in a Cambodian
refugee. Can. Med. Assoc. J. 131:1365-1367.

Chan, K. W, F. J. Jayaratnam, and S. K. Teo. 1985. Acute
septicaemic melioidosis: a report of three fatal cases. Singa-
pore Med. J. 26:382-385.

Chaowagul, V., P. Saipan, P. Naiyakowit, and N. Thirawatta-
nasuk. 1989. Melioidosis: a 3-year retrospective study in 169
patients at Ubon Hospital, p. 22-33. In S. Punyagupta, T.
Sirisanthana, and B. Stapatayavong (ed.), Melioidosis.
Bangkok Medical Publisher, Bangkok.

Chaowagul, W., N. J. White, D. A. B. Dance, Y. Wattanagoon,
P. Naigowit, T. M. E. Davis, S. Looareesuwan, and N. Pitak-

28.

29.

30.

31.

32.

33.

34.

3s.
36.

37.

38.

39.

41.
42.

43.

45.
46.

47.

48.

49.
50.

51.

52.

MELIOIDOSIS 57

watchara. 1989. Melioidosis: a major cause of community-
acquired septicemia in Northeastern Thailand. J. Infect. Dis.
159:890-899.

Chau, P. Y., W. S. Ng, Y. K. Leung, and S. Lolekha. 1986. In
vitro susceptibility of strains of Pseudomonas pseudomallei
isolated in Thailand and Hong Kong to some newer B-lactam
antibiotics and quinolone derivatives. J. Infect. Dis. 153:167-
170.

Chayasirisobhon, S., S. Intraprasit, P. Jayanetra, and S. Pun-
yagupta. 1976. Acute septicemic melioidosis. J. Med. Assoc.
Thailand. 59:375-379.

Chittivej, C., S. Buspavanij, and A. Chaovanasai. 1955. Melio-
idosis with case report in a Thai. R. Thai Army Med. J.
68:11-17.

Chooi, K. F. 1986. Melioidosis and nymphal pentastomiasis in
a cat. Vet. Rec. 119:311.

Christenson-Bravo, B., J. E. Rodriguez, G. Vazquez, and C. H.
R. Ronda. 1986. Pseudomonas pseudomallei (melioidosis):
acute septicemia and meningitis in patient with systemic lupus
erythematosus. Bol. Asoc. Med. P. R. 78:347-349.

Corkill, M. M., and B. Cornere. 1987. Melioidosis: a new
disease to New Zealand. N. Z. Med. J. 100:106-107.

Cottew, G. S., A. K. Sutherland, and J. F. Meehan. 1952.
Melioidosis in sheep in Queensland. Description of an out-
break. Aust. Vet. J. 28:113-123.

Couture, E. 1935. La mélioidose. Etat actuel de la question.
Rev. Hyg. 57:190-208.

Crotty, J. M., A. F. Bromwich, J. V. Quinn, and J. Brotherton.
1963. Melioidosis in the Northern Territory: a report of two
cases. Med. J. Aust. 1:274-275.

Dance, D. A. B. 1990. Melioidosis. Rev. Med. Microbiol.
1:143-150.

Dance, D. A. B., V. Wuthiekanun, P. Naigowit, and N. J.
White. 1989. Identification of Pseudomonas pseudomallei in
clinical practice: use of simple screening tests and API 20NE.
J. Clin. Pathol. 42:645-648.

de Buse, P. J., A. Henderson, and M. White. 1975. Melioidosis
in a child in Papua New Guinea: successful treatment with
kanamycin and trimethoprim-sulphamethoxazole. Med. J.
Aust. 2:476-478.

. de Moor, C. E., Soekarnen, and N. van der Walle. 1932.

Melioidosis op Java. Geneeskd. Tijdschr. Ned. Indie 72:1618—
1635.

Denny, C. R., and L. Nicholls. 1927. Melioidosis in a European.
Ceylon J. Sci. 2:3740.

Dodin, A., and D. Ferry. 1975. Découverte du bacille de
Whitmore en Afrique. Med. Mal. Infect. 5:97-101.

Dodin, A., and R. Ferry. 1974. Recherches épidémiologiques
du bacille de Whitmore en Afrique. Bull. Soc. Pathol. Exot.
67:121-126.

. Dodin, A. S., and M. Galimand. 1986. Naissance, vie et recul

d’une maladie infectieuse, la mélioidose en pays tempéré.
Arch. Inst. Pasteur Tunis 63:69-73.

Dunlop, S. J. C. 1952. Rapid recovery in a case of melioidosis.
Doc. Med. Geogr. Trop. 4:296-300.

Egerton, J. R. 1963. Melioidosis in a tree climbing kangaroo.
Aust. Vet. J. 39:243-244.

Eickhoff, T. C., J. V. Bennett, P. S. Hayes, and J. Feeley. 1970.
Pseudomonas pseudomallei: susceptibility to chemotherapeu-
tic agents. J. Infect. Dis. 121:95-102.

Ellison, D. W., H. J. Baker, and M. Mariappan. 1969. Melioi-
dosis in Malaysia. I. A method for isolation of Pseudomonas
pseudomallei from soil and surface water. Am. J. Trop. Med.
Hyg. 18:694-697.

Ertug, C. 1961. Melioidosis. Dis. Chest 40:693-697.
Farkas-Himsley, H. 1968. Selection and rapid identification of
Pseudomonas pseudomallei from other gram-negative bacte-
ria. Am. J. Clin. Pathol. 49:850-855.

Fatimah, I., B. O. Ikede, and R. A. Mutalib. 1984. Granuloma-
tous orchitis and periorchitis caused by Pseudomonas
pseudomallei in a goat. Vet. Rec. 114:67-68.

Ferry, R. 1973. Isolement du bacille de Whitmore a partir de
lésions rencontrées chez le porc a I’abattoir de Niamey au



58

DANCE

Niger. Bull. Soc. Pathol. Exot. 66:42-45.

52a.Finkelstein, R. A. 1966. SEATO reports, p. 228-234. SEATO,

Bangkok, Thailand.

52b.Finkelstein, R. A. 1967. SEATO reports, p. 393-398. SEATO,

53.

54.

5s.

56.

57.
58.
59.

61.

62.

63.

65.

67.

68.

69.

70.

71.

72.

73.

74.
75.
76.

71.

Bangkok, Thailand.

Fournier, J. 1965. La mélioidose et le b. de Whitmore. Con-
troverses épidémiologiques et taxonomiques. Bull. Soc.
Pathol. Exot. 58:753-765.

Frazer, D. N. 1982. Melioidosis. J. R. Army Med. Corps
128:123-130.

Fuller, P. B., D. E. Fisk, R. B. Byrd, G. A. Griggs, and R.
Smith. 1978. Treatment of pylmonary melioidosis with combi-
nation of trimethoprim and sulfamethoxazole. Chest 74:222—
225.

Galimand, M., and A. Dodin. 1982. Répartition de Pseudomo-
nas pseudomallei en France et dans le monde. La mélioidose.
Bull. Soc. Vet. Prat. France 66:651-667.

Galimand, M., and A. Dodin. 1982. Le point sur la mélioidose
dans le monde. Bull. Soc. Pathol. Exot. 75:375-383.
Gambier, A. 1930. Un cas de mélioidose observé a Phném-
Penh. Bull. Soc. Pathol. Exot. 23:436-441.

Garry, M. W., and M. L. Koch. 1951. Chronic melioidosis:
bacteriologic and clinical correlation in diagnosis. J. Lab. Clin.
Med. 38:374-383.

. Girard, G. 1936. Le porc peut-il étre un porteur sain de bacille

de Whitmore. Bull. Soc. Pathol. Exot. 29:712-716.

Goshorn, R. K. 1987. Recrudescent pulmonary melioidosis: a
case report involving the so-called ‘Vietnamese Time Bomb.’
Indiana Med. 80:247-249.

Green, R. N, and P. G. Tuffnell. 1986. Laboratory acquired
melioidosis. Am. J. Med. 44:599-605.

Grenier de Cardenal. 1953. La mélioidose. Rev. Corps Sante
Mil. 9:101-109.

. Guard, R. W. 1987. Melioidosis in Australia. A review. Aust.

Fam. Physician 16:119-123.

Guard, R. W., F. A. Khafagi, M. C. Brigden, and L. R.
Ashdown. 1984. Melioidosis in Far North Queensland. A
clinical and epidemiological review of twenty cases. Am. J.
Trop. Med. Hyg. 33:467—473.

. Gutner, L. B., and M. W. Fisher. 1948. Chronic melioidosis:

discussion, case report and special studies. Ann. Intern. Med.
28:1157-1169.

Harries, E. J., A. A. G. Lewis, J. W. B. Waring, and E. J.
Dowling. 1948. Melioidosis treated with sulphonamides and
penicillin. Lancet i:363-366.

Howe, C., A. Sampath, and M. Spotnitz. 1971. The pseudo-
mallei group: a review. J. Infect. Dis. 124:598-606.

Ismail, G., M. N. Embi, O. Omar, J. C. Allen, and C. J. Smith.
1987. A competitive immunosorbent assay for detection of
Pseudomonas pseudomallei exotoxin. J. Med. Microbiol. 23:
353-357.

Ives, J. C. J., and T. J. Thomson. 1953. Chronic melioidosis:
the first report of a case infected in Central India. Glasgow
Med. J. 34:61-67.

Jayanetra, P., S. Pipatanagul, S. Punyagupta, K. Ratana-
banangkoon, and W. Varavithya. 1974. Pseudomonas
pseudomallei. 1. Infection in Thailand. Southeast Asian J.
Trop. Med. Public Health 5:487-491.

Jayanetra, P., M. Vorachit, and S. Indraprasit. 1983. Epididy-
mo-orchitis due to Pseudomonas pseudomallei. J. Urol. 130:
576.

Jegasothy, B. V., J. B. Goslen, and M. A. Salvatore. 1980.
Melioidosis: reactivation during radiation therapy. South.
Med. J. 73:686-687.

John, J. F. 1976. Trimethoprim-sulfamethoxazole therapy of
pulmonary melioidosis. Am. Rev. Respir. Dis. 114:1021-1025.
Johnson, D. W. 1967. Melioidosis: report of four cases from
Torres Strait. Med. J. Aust. 2:587-588.

Kampfer, P., and W. Dott. 1989. Evaluation of the Titertek-NF
system for identification of gram-negative non-fermentative
and oxidase-positive fermentative bacteria. J. Clin. Microbiol.
27:1201-120S.

Kan, S. K. P., and R. W. W. Kay. 1978. Melioidosis presenting

78.

79.
80.

81.

82.

83.

85.

86.

87.

88.

89.

91.

92.

93.

94.

95.

97.

98.

99
100

101

102

CLIN. MICROBIOL. REv.

as prostatitis—a case report from Sabah. Trans. R. Soc. Trop.

Med. Hyg. 72:522-524.

Kanai, K., and K. Dejsirilert. 1988. Pseudomonas pseudo-

mallei and melioidosis, with special reference to the status in

Thailand. Jpn. J. Med. Sci. Biol. 41:123-157.

Ketterer, P. J., and V. W. Bamford. 1967. A case of melioidosis

in lambs in south Western Australia. Aust. Vet. J. 43:79-80.

Ketterer, P. J., B. Donald, and R. J. Rogers. 1975. Bovine

melioidosis in south-eastern Queensland. Aust. Vet. J. 51:395-

398.

Ketterer, P. J., W. R. Webster, J. Shield, R. J. Arthur, P. J.

Blackall, and A. D. Thomas. 1986. Melioidosis in intensive

piggeries in south eastern Queensland. Aust. Vet. J. 63:146—

149.

Khanthawa, B., and T. Tharavichitkul. 1989. Selective medium

for Pseudomonas pseudomallei, p. 154-157. In S. Punyagupta,

T. Sirisanthana, and B. Stapatayavong (ed.), Melioidosis.

Bangkok Medical Publisher, Bangkok.

Khupulsup, K., and B. Petchclai. 1986. Application of indirect

hemagglutination test and indirect fluorescent antibody test for

IgM antibody for diagnosis of melioidosis in Thailand. Am. J.

Trop. Med. Hyg. 35:366-369.

. Kingston, C. W. 1971. Chronic or latent melioidosis. Med. J.

Aust. 2:618-621.

Knapp, H. H. G. 1915. Morphine injector’s septicaemia (Whit-

more’s disease). Indian Med. Gaz. 50:287-288.

Krishnaswamy, C. S. 1917. Morphia injector’s septicaemia.

Indian Med. Gaz. 52:296-299.

Kunakorn, M., P. Boonma, K. Khupulsup, and B. Petchclai.

1990. Enzyme-linked immunosorbent assay for immunoglobu-

lin M specific antibody for the diagnosis of melioidosis. J. Clin.

Microbiol. 28:1249-1253.

Ladds, P. W., A. D. Thomas, and B. Pott. 1981. Melioidosis

with acute meningoencephalomyelitis in a horse. Aust. Vet. J.

57:36-38.

Larionov, G. M. 1987. The transfer of melioidosis and an

epidemiological review of its dissemination. Zh. Mikrobiol.

Epidemiol. Immunobiol. 36:93-97.

. Laws, L., and W. T. K. Hall. 1963. Melioidosis in animals in

North Queensland. 1. Incidence and pathology, with special

reference to central nervous system lesions. Queensl. J. Agric.

Sci. 20:499-513.

Laws, L., and W. T. K. Hall. 1964. Melioidosis in animals in

North Queensland IV. Epidemiology. Aust. Vet. J. 40:309-

314.

Lee, L., and S. Naragqi. 1980. Primary gram negative pneumo-

nia in adults in Papua New Guinea. Papua New Guinea Med. J.

23:174-178.

Lee, M. K., and C. T. Chua. 1986. Brain abscess due to

Pseudomonas pseudomallei. Aust. N. Z. J. Med. 16:75-77.

Lee, N., J.-L. Wu, C.-H. Lee, and W.-C. Tsai. 1985. Pseudo-

monas pseudomallei infection from drowning: the first re-

ported case in Taiwan. J. Clin. Microbiol. 23:352-354.

Leelarasamee, A., and S. Bovornkitti. 1989. Melioidosis: re-

view and update. Rev. Infect. Dis. 11:413-425.

. Lloyd, J. M., P. Suijdendorp, and W. R. Soutar. 1988. Melio-

idosis in a dog. Aust. Vet. J. 65:191-192.

Mackowiak, P. A., and J. W. Smith. 1978. Septicemic melioi-

dosis. Occurrence following acute Influenza A six years after

exposure in Vietnam. J. Am. Med. Assoc. 240:764-766.

Maclennan, I. S. 1953. Melioidosis in the horse. A case history

showing that this disease gives a positive reaction to the

mallein test. J. R. Army Vet. Corps 24:130-134.

. Maegraith, B. G., and C. S. Leithead. 1964. Melioidosis: a
case-report. Lancet i:862-863.

. Mays, E. E., and E. A. Ricketts. 1975. Melioidosis: recrudes-
cence associated with bronchogenic carcinoma twenty-six
years following initial geographic exposure. Chest 68:261-263.

. McCormick, J. B., D. J. Sexton, J. G. McMurray, E. Carey, P.
Hayes, and R. A. Feldman. 1975. Human-to-human transmis-
sion of Pseudomonas pseudomallei. Ann. Intern. Med. 83:512-
513.

. McCormick, J. B., R. E. Weaver, P. S. Hayes, J. M. Boyce, and



VoL. 4, 1991

103.

104.
105.
106.

107.
108.
109.

110.

111.

112.
113.

114.

115.

116.

117.
118.
119.
120.
121.

122.
123.
124,

125.

126.

127.

128.

R. A. Feldman. 1977. Wound infection by an indigenous
Pseudomonas pseudomallei-like organism isolated from the
soil: case report and epidemiologic study. J. Infect. Dis.
135:103-107.

McDowell, F., and P. L. Varney. 1947. Melioidosis. Report of
first case from the Western Hemisphere. J. Am. Med. Assoc.
134:361-362.

Mesnard, J., B. Joyeux, and Gaulene. 1929. Un cas de mélio-
idose au Tonkin. Bull. Soc. Med. Chir. Indochine 7:32-39.
Mirick, G. S., H. M. Zimmerman, and G. D. Maner. 1946.
Melioidosis on Guam. J. Am. Med. Assoc. 130:1063-1067.
Mollaret, H. H. 1988. ‘‘L’affaire du Jardin des plantes’’ ou
comment la mélioidose fit son apparition en France. Med. Mal.
Infect. 18:643-654.

Morrison, I. M. 1970. Chronic melioidosis. Proc. R. Soc. Med.
63:289-290.

Morrison, R. E., A. S. Lamb, D. B. Craig, and W. M. Johnson.
1988. Melioidosis: a reminder. Am. J. Med. 84:965-967.
Mutalib, A. R., A. R. Sheikh-Omar, and M. Zamri. 1984
Melioidosis in a banded leaf-monkey (Presbytis melalophos).
Vet. Rec. 115:438-439.

Nachiangmai, N., P. Patamasucon, B. Tipayamonthein, A.
Kongpon, and S. Kanaviroj. 1985. Pseudomonas pseudomallei
in Southern Thailand. Southeast Asian J. Trop. Med. Public
Health 16:83-87.

Nicholls, L. 1930. Melioidosis, with special reference to the
dissociation of bacillus whitmori. Br. J. Exp. Pathol. XI:393-
399.

Nigg, C. 1963. Serologic studies on subclinical melioidosis. J.
Immunol. 91:18-28.

Nussbaum, J. J., D. S. Hull, and M. J. Carter. 1980. Pseudo-
monas pseudomallei in an anophthalmic orbit. Arch. Ophthal-
mol. 98:1224-1225.

Olds, R. J., and F. A. Lewis. 1954. Melioidosis in goats. The
use of agglutination and melioidin tests in diagnosis. Aust. Vet.
J. 30:253-261.

Osteraas, G. R., J. M. Hardman, J. W. Bass, and C. Wilson.
1971. Neonatal melioidosis. Am. J. Dis. Child. 122:446-448.
Paredes, L., and M. Paredes. 1976. Sensibilidad ‘‘in vitro’’ a los
antibioticos de 24 cepas de Pseudomonas pseudomallei de
origen humano. Rev. Med. Chil. 104:538-540.

Patamasucon, P., U. B. Schaad; and J. D. Nelson. 1982.
Melioidosis. J. Pediatr. 100:175-182.

Paton, J. P. J., C. R. Peck, and A. van der Schaaf. 1947. Report
on a case of melioidosis from Siam. Br. Med. J. i:336-337.
Pattamssukon, P., C. Pichyangura, and G. W. Fischer. 1975.
Melioidosis in childhood. J. Pediatr. 87:133-136.

Peck, C. R., and T. Zwanenburg. 1947. A case of melioidosis
presenting as an abscess in the neck. Br. Med. J. i:337-338.
Pestana de Castro, A. F., O. Campedelli, W. Giorgi, and C. A.
Santa Rosa. 1973. Consideragdes sobre a melioidose € o seu
agente causal: Pseudomonas pseudomallei. Rev. Inst. Med.
Trop. Sao Paulo 15:43—49.

Pit, S., F. K. C. Chea, and F. Jamal. 1988. Melioidosis with
brain abscess. Postgrad. Med. J. 64:140-142.

Pons, R., and M. Advier. 1927. Melioidosis in Cochin China. J.
Hyg. 26:28-30.

Pourtaghva, M., A. Dodin, M. Portovi, M. Teherani, and M.
Galimand. 1977. Premier cas de mélioidose pulmonaire hu-
maine en Iran. Bull. Soc. Pathol. Exot. 70:107-109.
Pourtaghva, M., A. Machoun, and A. Dodin. 1975. Mise en
évidence de Pseudomonas pseudomallei (bacille de Whitmore)
dans la boue des riziéres iraniennes. Bull. Soc. Pathol. Exot.
68:367-370.

Prevatt, A. L., and J. S. Hunt. 1957. Chronic systemic melioi-
dosis. Review of literature and report of a case, with a note on
visual disturbance due to chloramphenicol. Am. J. Med. 23:
810-823.

Provost, A., and M. Vigier. 1960. Isolement au Tchad (Afrique
centrale) de deux souches de Malleomyces pseudomallei. Ann.
Inst. Pasteur (Paris) 98:461-463.

Rimington, R. A. 1962. Melioidosis in North Queensland. Med.
J. Aust. 1:50-53.

129.
130.
131.

132.
133.

134.

135.

136.

MELIOIDOSIS 59

Rode, J. W., and D. D. Webling. 1981. Melioidosis in the
Northern Territory of Australia. Med. J. Aust. 1:181-184.
Rowlands, J. B., and P. G. Curtis. 1965. A case of melioidosis
in Papua and New Guinea. Med. J. Aust. 2:494-496.

Rubin, H. L., A. D. Alexander, and R. H. Yager. 1963.
Melioidosis—a military medical problem? Mil. Med. 128:538—
542.

Sanford, J. P. 1977. Melioidosis: forgotten but not gone. Trans.
Am. Clin. Climatol. Assoc. 89:201-205.

Sanford, J. P. 1985. Pseudomonas species (including melioi-
dosis and glanders), p. 1250-1254. In G. L. Mandell, R. G.
Douglas, and J. E. Bennett (ed.), Principles and practice of
infectious diseases, 2nd ed. John Wiley & Sons, Inc., New
York.

Sanford, J. P., and W. L. Moore. 1971. Recrudescent melioi-
dosis: a Southeast Asian legacy. Am. Rev. Respir. Dis. 104:
452-453.

Schlech, W. F., J. B. Turchik, R. E. Westlake, G. C. Klein,
J. D. Band, and R. E. Weaver. 1981. Laboratory-acquired
infection with Pseudomonas pseudomallei (melioidosis). N.
Engl. J. Med. 305:1133-1135.

Sheikh-Omar, A. R., and H. Muda. 1986. Melioidosis in Sika
deer (Cervus nippon nippon). Aust. Vet. J. 63:168.

136a.Sheppard, M. J., R. M. Marriot, and T. J. Brown. 1990. Letter.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

J. Infect. 20:83-84.

Smith, C. J., J. C. Allen, M. Noor Embi, O. Othman, N. Razak,
and G. Ismail. 1987. Human melioidosis: an emerging medical
problem. MIRCEN J. 3:343-366.

Smith, N. R., and M. Damit. 1982. Fatal bronchopneumonia in
a young orang utan caused by Pseudomonas pseudomallei.
Vet. Rec. 110:251-252.

So, S. Y., P. Y. Chau, M. Aquinas, M. Gabriel, and W. K. Lam.
1987. Melioidosis: a serological survey in a tuberculosis sana-
torium in Hong Kong. Trans. R. Soc. Trop. Med. Hyg.
81:1017-1019.

So,S.Y.,P. Y. Chau, Y. K. Leung, and W. K. Lam. 1984. First
report of septicaemic melioidosis in Hong Kong. Trans. R.
Soc. Trop. Med. Hyg. 78:456-459.

So, S. Y., P. Y. Chau, Y. K. Leung, W. K. Lam, and D. Y. C.
Yu. 1983. Successful treatment of melioidosis caused by a
multiresistant strain in an immunocompromised host with third
generation cephalosporins. Am. Rev. Respir. Dis. 127:650—
654.

Sookpranee, M., P. Boonma, K. Bhuripanyo, K. Nuntirooj, P.
Lumbiganon, V. Cowsuwon, and V. Laopaibon. 1989. Melioi-
dosis at Srinagarind Hospital, p. 3447. In S. Punyagupta, T.
Sirisanthana, and B. Stapatayovong (ed.), Melioidosis.
Bangkok Medical Publisher, Bangkok.

Stanton, A. T., and W. Fletcher. 1921. Melioidosis, a new
disease of the tropics. Trans. Fourth Congr. Far East. Assoc.
Trop. Med. 2:196-198.

Stanton, A. T., and W. Fletcher. 1932. Melioidosis. Studies
from the Institute for Medical Research, Federated Malay
States, vol. 21. John Bale & Sons and Danielson Ltd., London.
Stokes, K. J., and S. McCarthy. 1969. Pseudomonas
pseudomallei: isolation from a chronic sternal abscess. J. Med.
Lab. Technol. 26:199-201.

Strauss, J. M., M. G. Groves, M. Mariappan, and D. W.
Ellison. 1969. Melioidosis in Malaysia. II. Distribution of
Pseudomonas pseudomallei in soil and surface water. Am. J.
Trop. Med. Hyg. 18:698-702.

Strauss, J. M., S. Jason, D. W. Ellison, J. L. Marcarelli, E.
Gan, and G. Rapmund. 1969. Melioidosis in Malaysia (IV):
intensive ecological study of Carey Island, Selangor, for Pseu-
domonas pseudomallei. Med. J. Malaya 24:94-100.

Strauss, J. M., S. Jason, and M. Mariappan. 1967. Pseudomo-
nas pseudomallei in soil and surface water of Sabah, Malaysia.
Med. J. Malaya 22:31-32.

Struelens, M. J., G. Mondol, M. Bennish, and D. A. B. Dance.
1988. Melioidosis in Bangladesh: a case report. Trans. R. Soc.
Trop. Med. Hyg. 82:777-778.

Sudibyo, R. M. S. 1938. Twee gevallen van huidmelioidosis.
Geneeskd. Tijdschr. Ned. Indie 78:1424-1444.



60

151.

152.

153.

154.

155.

156.
157.

158.
159.

160.

161.

162.

163.

164.

165.

DANCE

Susaengrat, W., A. Pacheerat, S. Tanterdtham, and Y. Eua-
Anant. 1989. Melioidosis: a retrospective analysis of 245 pa-
tients admitted to Khon Kaen Hospital during 1982-1985, p.
9-21. In S. Punyagupta, T. Sirisanthana, and B. Stapatayavong
(ed.), Melioidosis. Bangkok Medical Publisher, Bangkok.
Sutmoller, P., F. C. Kraneveld, and A. van der Schaaf. 1957.
Melioidosis (Pseduomalleus) in sheep, goats, and pigs on
Aruba (Netherlands Antilles). J. Am. Vet. Med. Assoc. 130:
415-417.

Tammemagi, L., and L. A. Y. Johnston. 1963. Melioidosis in an
orang-outang in North Queensland. Aust. Vet. J. 39:241-242.
Tan, A. L., B. S. P. Ang, and Y. Y. Ong. 1990. Melioidosis:
epidemiology and antibiogram of cases in Singapore. Singa-
pore Med. J. 31:335-337.

Tanphaichitra, D., S. Sahaphong, S. Srimuang, and Y. Wan-
groongsarb. 1985. A case comparison of acquired immune
deficiency syndrome (AIDS) in homosexual males with spin-
dle-endothelial cell abnormalities and with recrudescent meli-
oidosis. Asian Pacific J. Allergy Immunol. 3:200-204.

Thin, R. N. T. 1971. Pseudomonas pseudomallei in the surface
water of Singapore. Singapore Med. J. 12:181-182.

Thomas, A. D. 1983. Evaluation of the API 20E and Microbact
24E systems for the identification of Pseudomonas pseudo-
mallei. Vet. Microbiol. 8:611-615.

Thomas, A. D., J. H. Norton, and B. W. Pott. 1980. Melioidosis
in a Galah (Cacatua roseicapilla). Aust. Vet. J. 56:192-193.
Thomas, A. D., G. A. Spinks, T. L. D’Arcy, J. H. Norten, and
K. F. Trueman. 1988. Evaluation of four serological tests for
the diagnosis of caprine melioidosis. Aust. Vet. J. 65:261-264.
Thomas, A. D., A. J. Wilson, and J. N. Aubrey. 1978. Melioi-
dosis in a sulphur-crested cockatoo (Cacatua galerita). Aust.
Vet. J. 54:306-307.

Thurnheer, U., A. Novak, M. Michel, Ch. Ruchti, H. Jutzi, and
M. Weiss. 1988. Septische Melioidose nach Aufenthalt im
indischen Subkontinent. Schweiz. Med. Wochenschr. 118:
558-564.

van Peenen, P. F. D., R. See, P. E. Soysa, and G. S. Irving.
1976. Seroepidemiological survey of hospital-associated popu-
lations in Colombo, Sri Lanka. Southeast Asian J. Trop. Med.
Public Health 7:16-20.

Vaucel, M. 1937. Présence probable du bacille de Whitmore
dans I’eau de mare au Tonkin. Bull. Soc. Pathol. Exot.
30:10-15.

Vaughan, B. F. 1966. Melioidosis—a case report. Aust. Radiol.
10:139.

Vedros, N. A., D. Chow, and E. Liong. 1988. Experimental
vaccine against Pseudomonas pseudomallei infections in cap-

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

CLIN. MICROBIOL. REV.

tive cetaceans. Dis. Aquat. Organisms 5:157-161.

Wall, R. A., D. C. W. Mabey, P. T. Corrah, and L. Peters.
1985. A case of melioidosis in West Africa. J. Infect. Dis.
152:424-425.

Wanvarie, S. 1984. Melioidosis: certain interesting presenta-
tions and treatment. Trop. Geogr. Med. 36:165-168.

Webling, D. D. 1980. Genito-urinary infections with Pseudo-
monas pseudomallei in Australian Aboriginals. Trans. R. Soc.
Trop. Med. Hyg. 74:138-139.

Wetmore, P. W., and W. S. Gochenour. 1956. Comparative
studies of the genus Malleomyces and selected Pseudomonas
species. 1. Morpholocial and cultural characteristics. J. Bacte-
riol. 72:79-89.

White, N. J., D. A. B. Dance, W. Chaowagul, V. Wuthiekanun,
and N. Pitakwatchara. 1989. Halving of mortality of severe
melioidosis by ceftazidime. Lancet ii:697-700.

Whitmore, A. 1913. An account of a glanders-like disease
occurring in Rangoon. J. Hyg. 13:1-34.

Whitmore, A., and C. S. Krishnaswami. 1912. An account of
the discovery of a hitherto undescribed infective disease oc-
curring among the population of Rangoon. Indian Med. Gaz.
47:262-267.

Wilson, J. W., L. R. Ashdown, M. J. Richards, A. D. Suther-
land, and J. F. Cade. 1987. Subacute pulmonary melioidosis in
a temperate climate. Med. J. Aust. 147:95-96.
Wongratanacheewin, S., U. Tattawasart, and V. Lulitanond.
1990. An avidin-biotin enzyme-linked immunosorbent assay
for the detection of Pseudomonas pseudomallei antigens.
Trans. R. Soc. Trop. Med. Hyg. 84:429-430.

Woo, M. L., P. S. F. Chan, and G. L. French. 1987. A case of
melioidosis presenting with prostatic abscess in Hong Kong. J.
Urol. 137:120-121.

Wauthiekanun, V., D. Dance, W. Chaowagul, Y. Supputta-
mongkol, Y. Wattanagoon, and N. White. 1990. Blood culture
techniques for the diagnosis of melioidosis. Eur. J. Clin.
Microbiol. Infect. Dis. 9:654—658. Eur. J. Clin. Microbiol.
Infect Dis., in press.

Wauthiekanun, V., D. A. B. Dance, Y. Wattanagoon, Y. Supput-
tamongkol, W. Chaowagul, and N. J. White. 1990. The use of
selective media for the isolation of Pseudomonas pseudomallei
in clinical practice. J. Med. Microbiol. 33:121-126. J. Med.
Microbiol., in press.

Yee, K. C., M. K. Lee, C. T. Chua, and S. D. Puthucheary.
1988. Melioidosis, the great mimicker: a report of 10 cases
from Malaysia. J. Trop. Med. Hyg. 91:249-254.

Zierdt, C. H., and H. H. Marsh. 1971. Identification of Pseu-
domonas pseudomallei. Am. J. Clin. Pathol. 55:596-603.



