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Antibiotic Prophylaxis for Melioidosis in Patients Receiving
Hemodialysis in the Tropics? One Size Does Not Fit All
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Abstract. Melioidosis has a high case fatality rate and ismore common in patients with chronic kidney disease. Some
authors recommended trimethoprim/sulfamethoxazole (TMP/SMX) prophylaxis for all hemodialysis (HD) patients during
the wet season in melioidosis-endemic regions. Historical data were reviewed to determine if TMP/SMX prophylaxis was
warranted in the HD population of Far North Queensland, Australia. Between 1997 and 2017, there were 242 culture-
confirmed cases of melioidosis in the region, three (1.2%) occurred in HD patients; all survived without intensive care
support. During the studyperiod, therewere 843HDpatients in the regionwith 3,024cumulativepatient years of risk. Even
assuming100%efficacy, itwould havebeennecessary toprescribe TMP/SMX for 1,008patient years toprevent onecase
of melioidosis. Given the significant additional cost and potentially life-threatening side effects of TMP/SMX therapy,
clinicians should review the local epidemiology of melioidosis before the implementation of universal TMP/SMX pro-
phylaxis in their HD population.

Melioidosis, caused by the bacterium Burkholderia pseu-
domallei, is a seasonal, opportunistic infection endemic to the
tropics with a global distribution.1,2 Although the infection is
usually asymptomatic, itmaybe rapidly fatal in individualswith
specific comorbidities, including diabetesmellitus, hazardous
alcohol use, and chronic kidney disease.1 The increased fre-
quency of melioidosis among patients receiving long-term
hemodialysis (HD) in the Northern Territory of Australia,3 led
local clinicians to prescribe prophylactic trimethoprim/
sulfamethoxazole (TMP/SMX) to this population during the
region’s wet season.4 In an observational trial, performed in a
single, 6-month wet season, there were no cases of melioi-
dosis in the 169 adult HD patients who received daily pro-
phylactic TMP/SMX compared with 16 (17%) cases in the 92
adult HD patients who did not. These impressive results led
the authors to recommend prophylactic TMP/SMX in tropical
Northern Australia and other regions where melioidosis is
prevalent.4

However, the patients in this study receiving TMP/SMX had
higher rates of thrombocytopenia and neutropenia, three
(1.8%) patients suffered significant side effects, one of whom
died. Therefore, before implementation of this approach in Far
North Queensland (FNQ), a region in tropical Australia with a
similar melioidosis burden,5 we reviewed the pattern of dis-
ease in our HD population, to determine if a policy of TMP/
SMX prophylaxis was warranted, safe, and cost-effective.
Cairns Hospital is a 531-bed, tertiary referral hospital lo-

cated in FNQ, a region of 380,000 km2 in the northeast of
Australia (Figure 1). The Cairns Hospital laboratory is
the region’s sole provider for public microbiology services.
The hospital also provides HD services at nine HD sites
(Figure 1) and supports home HD across the region. All pa-
tients receiving renal replacement therapy (RRT) have their
data recorded in the Cairns Hospital dialysis database that
provides data to Australia and New Zealand dialysis and trans-
plant registry. All cases of culture-confirmed B. pseudomallei
infectionbetweenJanuary 1, 1997 andDecember 31, 2017were
identified in the microbiology laboratory’s electronic database.

These datawere comparedwith the RRT database to determine
the number of patients who developed melioidosis while re-
ceiving HD, their characteristics, and the clinical course of their
infection. The wet season in FNQ runs from December to April;
therefore, the number of patients receiving HD on December 31
of each year was used to define the population at risk. Only
patients receiving long-term outpatient HD were included in the
analysis. The studywas approved by the FNQHumanResearch
Ethics Committee (HREC/15/QCH/46-977).
There was a total of 242 cases of culture-confirmed

melioidosis in the region during the study period, three
(1.2%) of these cases occurred in patients receiving HD. All
three cases occurred during the region’s wet season, in pa-
tients who had other risk factors for the disease (Table 1). All
three patients survived without requiring intensive care unit
(ICU) support.During the studyperiod, therewere843patients
who received 3,024 cumulative patient-years of HD. Assum-
ing an efficacy of TMP/SMX prophylaxis of 100%, it would
have been necessary to prescribe therapy for 1,008 patient-
years to the HD population to prevent one clinical case of
(nonfatal) melioidosis.
Evenwith access to sophisticated ICUcare, the case fatality

rate of melioidosis in Australia is almost 10%.5,6 Therefore, it is
logical to try to identify strategies to prevent the disease. Sea-
sonal, prophylactic TMP/SMX appears highly effective in re-
ducing disease incidence in HD patients in the Northern
Territory of Australia, and clinicians in Darwin have recom-
mended using this approach in tropical Northern Australia and
other regions wheremelioidosis is endemic.4 However, the last
21 years of data collected inHDpatients in FNQdonot support
implementation of this strategy in our local population. Al-
though, chronic kidney disease is a strong risk factor for
melioidosis in FNQ,5 the absolute incidence of the disease in the
HD population is too low for any benefit to outweigh the potential
risks of TMP/SMX therapy. Over the 21-year period of the study,
there were only three cases ofmelioidosis in the region’s growing
HD population (Table 2); all three survived without ICU support.
Although serious side effects were rare in the Northern

Territory series, adverse reactions to TMP/SMX are not un-
common.7 When milder side effects are also considered, the
numbers needed to harm (NNH) with TMP/SMX prophylaxis
has been reported to be as low as 13.7 Although the most
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commonly reported adverse drug reactions are relatively
mild, such as gastrointestinal upset (3.9%; NNH: 26) and
rash (3.3%;NNH: 30),7more serious, life-threatening effects
including Stevens–Johnson syndrome, aplastic anemia and
anaphylaxis are also well recognized.8–10 In the Darwin

series, 1.8%of patients receiving TMP/SMXhad severe side
effects, including one patient who died after developing
drug reaction with eosinophilia and systemic symptoms
syndrome for which TMP/SMX was felt to be the likely
cause.

FIGURE 1. Mapof all hemodialysis centers in FarNorthQueensland and relative distance fromCairns, the region’s largest city. This figure appears
in color at www.ajtmh.org.
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In an era of finite health resources, routine TMP/SMX pro-
phylaxis would not be inexpensive: a regimen of one tablet
(cost 0.56 Australian dollars) three times a week during the
20 weeks of the local December–April wet season would
translate into a cost of AU$33,869 (US$ 25457) to prevent one
case of disease in FNQ. Furthermore, TMP/SMX is an impor-
tant antibiotic in Australia, where community-associated
methicillin-resistant Staphylococcus aureus (CA-MRSA) is
common and seen more frequently in HD patients.11

Trimethoprim/SMX resistance is presently low in Australian
CA-MRSA isolates11 but ongoing responsible antimicrobial
stewardship is necessary.
Although melioidosis is more common in patients with

chronic kidney disease, it represented a very small proportion
of blood stream infections in the local HD population. In the 11
years forwhichdatawereavailable (2007–2017), therewere86
episodes of vascular access–associated blood stream in-
fection with organisms other than B. pseudomallei (a rate of
4.1 per 100 patient-years), compared with the three cases of
melioidosis (a rate of 0.14 per 100 patient-years). Of the 86
cases of vascular access–associated blood stream infection
with organisms other than B. pseudomallei, 49 (57%) were
multidrug resistant organisms, including CA-MRSA, Pseu-
domonas aeruginosa, Burkholderia cepacia, Vancomycin-
resistant Enterococcus faecium, and Stenotrophomonas
maltophilia, emphasizing the high incidence of infections with
multidrug resistant organisms seen in the HD population.12

Rather than using additional prophylactic antibiotics in these
patients, further increasing selective pressure on patient
flora,13 the prevention of blood stream infections in the FNQ
dialysis population is more likely to be addressed using
strategies, including improved handhygiene, aseptic handling
of vascular access, and earlier permanent vascular access.14

Finally, HD patients already have a significant pill load, addi-
tional medication threatens adherence to therapies, including
those that prevent cardiovascular disease, whichmay bemore
important as the leading cause of death in HD patients.15,16

The clinical manifestations of melioidosis in FNQ and the
Northern Territory are very similar,5,6 so the obvious question
is why the incidence ofmelioidosis amongHDpatients should
be sodifferent in the two regions. In a singlewet season, 16/92
(17%) of adult HD patients in the Northern Territory not re-
ceiving TMP/SMXhadmelioidosis comparedwith three cases
in 3,024 (0.1%) cumulative patient-years in FNQ. Although the
incidence of melioidosis in the Northern Territory is somewhat
higher,5,6 and there are some data to suggest differences in
clinical manifestations between to the two regions,17,18 nei-
ther of these factors would appear to explain such a marked
discrepancy.
Themost likely explanation would seem to be differences in

exposure to B. pseudomallei. In the Northern Territory, HD is
offered at 14 sites in remote communities, where patientsmay
have more exposure to the soil where B. pseudomallei flour-
ishes.19 In FNQ in 2016 only 15% of the patients received

TABLE 1
Characteristics of the patients receiving HD, who developed melioidosis during the study period

Patient number Age Ethnicity HD location* Diabetes mellitus Hazardous alcohol use Chronic lung disease Bacteremia Required ICU admission Died

1 63 ATSI Urban Yes No No Yes No No
2 57 ATSI Urban No No Yes Yes No No
3 43 ATSI Urban Yes Yes No Yes No No

ATSI = Aboriginal and/or Torres Strait Islander; HD = hemodialysis; ICU = intensive care unit.
* Urban or remote (Thursday Island, Yarrabah, or remote communities on Cape York Peninsula).

TABLE 2
Number of patients receiving HD and number of culture-confirmed cases of melioidosis

Year Number of patients receiving HD*
Number (%) of patients receiving HD

in a remote location† Number of cases of melioidosis in HD population

1997 46 0 0
1998 63 0 0
1999 79 0 0
2000 83 0 0
2001 96 1 (1) 0
2002 109 4 (4) 0
2003 109 5 (5) 0
2004 107 7 (7) 0
2005 123 7 (6) 0
2006 132 6 (5) 0
2007 141 7 (5) 0
2008 141 7 (5) 0
2009 132 9 (7) 0
2010 142 10 (7) 0
2011 162 11 (7) 0
2012 185 16 (9) 1
2013 206 20 (10) 0
2014 213 24 (11) 0
2015 242 32 (13) 1
2016 249 35 (14) 0
2017 264 40 (15) 1
HD = hemodialysis.
* On December 31 each year.
†Remote location: Thursday Island, Yarrabah, or remote communities on Cape York Peninsula.
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theirHD in a remote location and therewere even fewer remote
patients earlier in the study period (Table 2). Meanwhile, in the
Northern Territory, approximately 85% of the HD patients
identify as Aboriginal and/or Torres Strait Islander (ATSI),4

compared with the 2016 figure of 70% in FNQ, and it may be
that sociocultural factors related to ATSI status contribute to
greater exposure to environments that harbor the organism.
Finally, the reasons that many patients did not receive TMP/
SMX prophylaxis in the Northern Territory study included re-
moteness, logistical reasons, poor attendance, and refusal of
treatment.4 These factors may also have impacted upon the
deliveryand reinforcementofpersonalpreventiveadvice,20while
poor attendance and refusal of treatment may have been asso-
ciated with reduced adherence to this advice.
In conclusion, althoughTMP/SMXprophylaxis in theNorthern

Territory of Australia appears highly effective in preventing
melioidosis in their adult HD population, recommendations to
adopt a similar approach across tropical Northern Australia and
other melioidosis-endemic regions appear premature. The
strategy may have applicability in selected high-risk patients,
particularly those with other risk factors for the disease, who
continue tohavesignificant exposure to theorganism.However,
before the universal implementation of TMP/SMXprophylaxis in
HD patients in melioidosis-endemic regions, clinicians pro-
viding HD services should carefully weigh the benefits and
harms of the approach in their local population.
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