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Abstract. Prostatic abscess is a common manifestation of melioidosis in men, but the characteristics of female geni-
tourinary melioidosis are incompletely defined. There were 453 cases of melioidosis in Far North Queensland, tropical
Australia, between January 1998 and April 2023; genitourinary involvement was less common in women than in men
(13/140 [9%] versus 76/313 [24%], odds ratio [95% confidence interval]: 0.32 [0.17–0.60], P 5 0.0004). In 11 of these
13 (85%) women, other organs were also affected. The two women with disease involving only the genitourinary tract
had underlying anatomical abnormalities: one had an ovarian malignancy, the only case to involve the female reproduc-
tive system in the cohort, while the other had a urethral diverticulum. In 3 of 13 (23%) women, genitourinary involvement
was identified only with computed tomography, emphasizing the importance of early imaging of patients with melioidosis
to identify unexpected foci of disease and to inform the optimal duration of antibiotic therapy.

Melioidosis is an opportunistic infection caused by the
environmental, gram-negative bacterium Burkholderia pseu-
domallei. The organism is endemic to southeast Asia and
northern Australia, although it is encountered throughout the
tropics.1 Melioidosis most frequently presents as pneumonia,
with or without bacteremia, but almost any organ can be
involved.2 Genitourinary involvement occurs in approximately
12% of cases of melioidosis, with prostatic abscesses pre-
sent in 15% to 21% of men with the disease.3–5 As men are
more likely to have melioidosis, male genitourinary manifesta-
tions, particularly prostatic abscesses, are well described.4,5

However infections of the female genitourinary system are
incompletely characterized.6 This study was therefore
performed to describe the clinical features of female genito-
urinary melioidosis in an area of tropical Australia where
melioidosis is endemic.
Cairns Hospital is a 531-bed tertiary-referral public hospi-

tal located in Far North Queensland, a region of 380,000 km2

in tropical Australia. The hospital serves a population of
approximately 290,000 people, 17% of whom identify as
Aboriginal or Torres Strait Islander Australians. The hospi-
tal’s laboratory is the sole public clinical microbiology pro-
vider for the region.
We reviewed all cases of culture-confirmed melioidosis

identified at Cairns Hospital between January 1, 1998 and
April 30, 2023; since October 2016, these data have been
collected prospectively. Patient demographics, comorbid-
ities, and their clinical courses were reviewed and defined as
previously described.7 Women were said to have genitouri-
nary involvement if they had infection of the urinary tract
(kidney, ureter, bladder, or urethra) and/or female reproduc-
tive organs (cervix, vagina, uterus, or adnexa). Genitourinary
infection was defined as growth of B. pseudomallei in urine
or from another site (blood, sputum, or other body fluid) with
concomitant radiological imaging suggesting genitourinary
involvement.
Data were deidentified, entered into an electronic data-

base (Microsoft Excel), and analyzed using statistical soft-
ware (Stata version 14.2). Groups were compared using
Fisher’s exact and the x2 test and logistic regression as

appropriate. The Far North Queensland Human Research
Ethics Committee provided ethical approval for the study
(HREC/15/QCH/46-977).
There were 453 cases of melioidosis during the study

period, of which 140 (31%) occurred in women (Table 1). Of
these 140 women, 112 (80%) had accessible computed
tomography (CT) or ultrasound imaging of the genitourinary
tract (104 had CT imaging and eight had ultrasound alone);
117 (84%) had accessible urine culture reports. Only 10/140
(7%) had neither imaging of the genitourinary tract nor urinary
culture results available. The individuals missing these data
were more likely to have presented before data collection
was prospective (7/50 [14%] versus 3/90 [3%], P5 0.04).
Across the entire cohort, women were less likely than men

to have genitourinary involvement (13/140 [9%] versus
76/313 [24%], odds ratio [95% confidence interval]: 0.32
[0.17–0.60], P 5 0.0004). The proportions of women with
genitourinary involvement were similar before and after data
were collected prospectively (5/50 [10%] versus 8/90 [9%],
P 5 1.0). There was nothing in the medical records or dis-
charge summaries of the 10 women without genitourinary
tract imaging or urine culture to suggest that they had geni-
tourinary melioidosis.
Most women (11/13, 85%) with genitourinary melioidosis

had other organs involved, most commonly the lungs (Table 2).
The only two women with genitourinary melioidosis without
other organ involvement had a predisposing anatomical abnor-
mality, an ovarian malignancy in one and a urethral diverticulum
in the other (Figure 1C and 1D). Diabetes mellitus was more
common in women with genitourinary involvement, although
the difference failed to reach statistical significance (10/13
[77%] versus 62/127 [49%], P5 0.08).
Of the 13 cases with genitourinary involvement, 12 (92%)

involved the urinary tract and seven (54%) involved the kid-
ney (Table 2, Figure 1A and 1B). Only 4/12 (33%) women
with urinary tract involvement had symptoms consistent with
a urinary tract infection, but 8/12 (67%) had B. pseudomallei
cultured in the urine.
Only one case in the study period appeared to involve the

female reproductive organs: a 64-year-old woman with a
history of ovarian malignancy who presented with B. pseu-
domallei bacteremia and a rapidly expanding adnexal lesion
surrounded by gas (Figure 1C). The attending infectious dis-
eases specialist thought that this was likely to represent an
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infected ovarian tumor, although no confirmatory aspirate of
the adnexal mass was obtained as the patient opted for a
palliative approach.
In 5/13 (38%) cases, the duration of intensive intravenous

therapy recommended in the Australian therapeutic guide-
lines was extended by the presence of urinary involvement.
In three of these five cases, the patients had neither urinary
symptoms nor urinary growth of B. pseudomallei and the
diagnosis of genitourinary involvement was made only with
abdominal imaging.
There was only one death among the women with genito-

urinary involvement that was directly attributable to melioi-
dosis: a 46-year-old woman with significant comorbidity
who presented initially with melioidosis pneumonia and
improved after 6weeks of intravenous meropenem. How-
ever, she relapsed 26weeks later after poor adherence to
oral trimethoprim-sulfamethoxazole eradication therapy,
presenting with pyelonephritis and hepatic and splenic
abscesses.
Genitourinary involvement in cases of melioidosis is well

described, but as the infection predominantly affects men,
and the incidence of prostatic abscess is so striking, there
has been very limited discussion about the genitourinary
manifestations of the disease in women. In this Australian
cohort, 9% of women with culture-confirmed melioidosis
had genitourinary involvement, although this was most com-
monly in the setting of multiorgan involvement. Indeed, it
was striking how few women with melioidosis had isolated
genitourinary disease, and the two patients that did had
underlying anatomical abnormalities predisposing them to
infection (Figure 1C and 1D).
One patient had a urethral diverticulum, although it was

notable that no other woman in the series had any

abnormality of the urinary tract, such as prosthetic material
or nephrolithiasis, that might increase the risk of infection.8 It
was even more striking that in over 25 years, there was only
a single case that was believed to involve the reproductive
tract. The limited involvement of the female reproductive
organs in this cohort contrasts starkly with tuberculosis,
which may have a presentation similar to that of B. pseudo-
mallei in melioidosis-endemic regions.9 Indeed, melioidosis
of the female reproductive system is rarely reported in the lit-
erature, beyond occasional case reports.10

Although B. pseudomallei clearly has a tropism for prostatic
tissue, it is unclear why some women develop genitourinary
complications and others do not. Although B. pseudomallei
has virulence factors that influence disease manifestations,11

the route of transmission, duration of symptoms, and host
factors, especially comorbidity, are likely to have a greater
impact on clinical presentation.12 Melioidosis is an opportu-
nistic infection, and diabetes mellitus is the most common
predisposing factor globally.3,13,14 In our series, 77% of
women with genitourinary involvement had diabetes mellitus
compared with 49% of the cases without genitourinary
involvement, although in this small cohort, this difference did
not reach statistical significance. An association between dia-
betes mellitus and genitourinary involvement in melioidosis is
biologically plausible, as diabetes increases the risk of urinary
tract infections from other organisms, a result of the glycos-
uria and incomplete bladder emptying that can complicate
the disease.15 The risk of urinary tract infections with B. pseu-
domallei may be further increased by the neutrophil dysfunc-
tion seen in patients with diabetes that is believed to play an
important role in the pathogenesis of melioidosis.16

The predominant mode of transmission of B. pseudomallei
is believed to be percutaneous inoculation, during exposure

TABLE 1
Comparison of the characteristics of the women with melioidosis with and without genitourinary involvement

Variable With data* Genitourinary tract involved (n 5 13) Genitourinary tract not involved (n 5 127) P

Age (years) 140 53 (45–67) 52 (41–63) 0.61
First Nations Australian 140 7 (54) 73 (57) 1.0
Acute presentation† 140 10 (77) 117 (92) 0.10
Wet season presentation 140 7 (54) 100 (79) 0.08
Imaging of the genitourinary tract 112 13/112 (12) 99/127 (88) 0.07
Urine collected for culture 117 13/117 (11) 104/127 (89) 0.13
Diabetes 140 10 (77) 62 (49) 0.08
Glycosylated hemoglobin (%) 67 9.8 (9.6–12.6) 10 (7.5–12.1) 0.45
Smoker 128 8/13 (62) 45/115 (39) 0.14
Hazardous alcohol consumption‡ 130 3/13 (23) 23/117 (20) 0.72
Chronic kidney disease 133 2/13 (15) 14/120 (12) 0.66
Chronic lung disease 130 4/13 (31) 24/117 (21) 0.48
Malignancy 129 1/13 (8) 11/116 (9) 1.0
Immunosuppression 101 2/10 (20) 16/91 (18) 1.0
No traditional risk factors for the disease§ 140 1 (8) 22 (17) 0.69
Bacteremic 140 6 (46) 78 (61) 0.38
Pulmonary involvement 135 10/13 (77) 77/122 (63) 0.38
Central nervous system involvement 132 1 (8) 4/119 (3) 0.41
Skin or soft tissue infection 132 2 (15) 24/119 (20) 1.0
Musculoskeletal 132 5/13 (38) 12/119 (10) 0.01
Any abscess 121 7/12 (58) 44/109 (40) 0.36
Septic shock 125 2/12 (17) 27/113 (24) 0.73
Intensive care unit admission 140 4 (31) 32 (25) 0.74
Died 140 1 (8) 16 (13) 1.0

Numbers are themedian (interquartile range) or absolute numbers (%).
*Data were collected retrospectively prior to October 2016, resulting in incomplete data prior to this date.
†Presentation within 2 months of symptom onset.3

‡As defined in Australian national guidelines.7

§Traditional risk factors: diabetes mellitus, hazardous alcohol consumption, chronic lung disease, chronic kidney disease, immunosuppression, and active malignancy. Note that retrospective
data collection of the 49 cases prior to October 2016may have underestimated the prevalence of these risk factors prior to that date.
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to soil or contaminated water or after inhalation during
severe weather events.17,18 Genitourinary involvement, in
both men and women, appears to develop after hematoge-
nous dissemination from the initial site of infection. Sexual
transmission of B. pseudomallei has been suggested as a
mode of infection but would appear to occur extremely
rarely, if it occurs at all.19 There was one case report that
proposed that a United States serviceman transmitted B.
pseudomallei to his wife sexually, but her asymptomatic
infection was diagnosed only with serology; vaginal and cer-
vical cultures for B. pseudomallei were negative.20 In our
cohort, there was no evidence of any sexual transmission,
nor indeed any person-to-person transmission, of B.
pseudomallei.
It was notable that over two-thirds of patients with

genitourinary disease had no symptoms referrable to the
genitourinary tract. The study therefore highlights the
importance of judicious imaging to facilitate the diagnosis
of unexpected intra-abdominal involvement, not only
genitourinary involvement but also hepatic and splenic
disease.21 Australian clinicians use CT of the chest, abdo-
men, and pelvis early in the management of almost all
patients with melioidosis to identify unexpected foci of dis-
ease.2,4 A combination of plain imaging and ultrasound may
be used in areas with limited access to CT, although this
approach may be less sensitive.21,22 Earlier diagnosis of
unexpected foci of disease expedites source control, when
necessary, and allows the selection of an appropriate dura-
tion of intensive therapy that reduces the risk of

recrudescence and relapse.5 In Australia, genitourinary
melioidosis is usually treated with a minimum of 4weeks of
intravenous therapy, compared with 2weeks of therapy for
uncomplicated pneumonia, unless another focus is found
that warrants a longer course.23 In this series, almost a
quarter of the women with genitourinary involvement had
the duration of their intensive therapy extended on the basis
of imaging. This may have contributed to the very low
relapse and case fatality rate seen in these women.
The study has many limitations. The fact that 7% of the

women in the cohort had neither genitourinary tract imaging
nor urine culture means that the incidence of genitourinary
involvement may have been underestimated. However, the
proportion of women diagnosed with genitourinary involve-
ment was no higher later in the study period, when there
were fewer missing data, greater access to CT imaging, and
a larger number of cases.24 The small number of cases of
female genitourinary involvement limited the power of the
study and increased the risk of type II statistical errors. How-
ever, as the database contains 453 cases of culture-
confirmed melioidosis, it does suggest that melioidosis of the
female genitourinary tract is relatively uncommon. Although
we argue that imaging identified unexpected genitourinary
foci in several patients, leading to longer courses of intensive
therapy and resulting in low rates of relapse, these patients
may have had similarly positive outcomes with shorter dura-
tions of therapy. Indeed, in most patients, the knowledge of
genitourinary involvement did not have a substantial impact
on the duration or nature of the patients’ therapy.

FIGURE 1. (A) Case 2: renal ultrasound demonstrating an ill-defined, heterogeneous area within the cortex of the right kidney, consistent with an
abscess (arrow). (B) Case 6: axial computerized tomography (CT) demonstrating fat stranding surrounding the right kidney (arrow). (C) Case 5:
bilateral adnexal collections consistent with tubo-ovarian abscesses with associated bowel obstruction. Right abscess shows gas in part of the
wall (arrow). (D) Case 9: coronal planes on CT of abdomen showing a multiloculated collection (arrow) surrounding the urethra, proximal vagina,
and cervix complicating a urethral diverticulum.
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In this series from tropical Australia, genitourinary involve-
ment occurred in 9% of women with melioidosis, although
this was usually in the setting of multiorgan involvement.
Only one case appeared to involve the reproductive
system. In several cases, genitourinary involvement was
established only with abdominal imaging, emphasizing
the importance of early imaging in patients with melioido-
sis to identify unexpected foci of disease, to expedite
source control (if appropriate), and to inform the optimal
duration of therapy.
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