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Abstract

Background

Patients with rheumatic heart disease (RHD) and congestive cardiac failure (CCF) are

believed to have an increased risk of melioidosis and are thought to be more likely to die

from the infection. This study was performed to confirm these findings in a region with a high

incidence of all three conditions.

Principal findings

Between January 1998 and December 2021 there were 392 cases of melioidosis in Far

North Queensland, tropical Australia; 200/392 (51.0%) identified as an Indigenous Austra-

lian, and 337/392 (86.0%) had a confirmed predisposing comorbidity that increased risk for

the infection. Overall, 46/392 (11.7%) died before hospital discharge; the case fatality rate

declining during the study period (p for trend = 0.001).

There were only 3/392 (0.8%) with confirmed RHD, all of whom had at least one other

risk factor for melioidosis; all 3 survived to hospital discharge. Among the 200 Indigenous

Australians in the cohort, 2 had confirmed RHD; not statistically greater than the prevalence

of RHD in the local general Indigenous population (1.0% versus 1.2%, p = 1.0). RHD was

present in only 1/193 (0.5%) cases of melioidosis diagnosed after October 2016, a period

which coincided with prospective data collection. There were 26/392 (6.6%) with confirmed

CCF, but all 26 had another traditional risk factor for melioidosis. Patients with CCF were

more likely to also have chronic lung disease (OR (95% CI: 4.46 (1.93–10.31), p<0.001) and

chronic kidney disease (odds ratio (OR) (95% confidence interval (CI): 2.98 (1.22–7.29), p =

0.01) than those who did not have CCF. Two patients with melioidosis and CCF died before

hospital discharge; both were elderly (aged 81 and 91 years) and had significant

comorbidity.
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Conclusions

In this region of tropical Australia RHD and CCF do not appear to be independent risk factors

for melioidosis and have limited prognostic utility.

Author summary

Melioidosis, a disease caused by Burkholderia pseudomallei, rarely develops in the absence

of well-described predisposing conditions that include diabetes mellitus, hazardous alco-

hol intake, chronic kidney disease, chronic lung disease, malignancy, and immunosup-

pression. These comorbidities are also strongly linked to patients’ short and long-term

outcomes. In the large Darwin Prospective Melioidosis Study (DPMS) performed in Aus-

tralia’s Northern Territory, the presence of rheumatic heart disease (RHD) and/or conges-

tive cardiac failure (CCF) were independently associated with pulmonary melioidosis and

independently predicted death. Indeed, patients with RHD and/or CCF and melioidosis

had the highest case-fatality rate in the DPMS cohort.
The prevalence of RHD and/or CCF in cases of melioidosis in this study in Far North

Queensland (FNQ), was similar to that seen in the Northern Territory. However, every

patient had at least one other traditional risk factor for the disease. Furthermore, pulmo-

nary involvement and mortality were not higher in patients with RHD and/or CCF. In

FNQ, RHD and CCF are not independent risk factors for melioidosis and have limited

prognostic utility. The high prevalence of these cardiac diseases in patients with melioido-

sis may be, at least partly, explained by the confounding presence of socioeconomic disad-

vantage that increases the incidence of all three conditions.

Introduction

Melioidosis, an opportunistic infection caused by the environmental, Gram-negative bacte-

rium Burkholderia pseudomallei, is endemic in tropical regions, particularly South-East Asia

and Northern Australia. The disease usually occurs in people with specific predisposing condi-

tions that include diabetes mellitus, hazardous alcohol intake, chronic kidney disease, chronic

lung disease, underlying malignancy, and immunosuppression [1]. Identifying these comor-

bidities is essential as they are closely linked to long term outcomes. While the case-fatality

rate from melioidosis is now<10% in Australia, the five-year mortality of patients with predis-

posing conditions who survive their melioidosis is up to 23%, higher than that of many cancers

[2,3]. Identifying and optimising the subsequent management of these comorbidities is likely

to improve patients’ long-term outcomes. There are also data to suggest that targeted chemo-

prophylaxis in populations predisposed to melioidosis might also reduce the incidence of B.

pseudomallei infection [4].

The Darwin Prospective Melioidosis Study (DPMS)–which commenced in the Northern

Territory (NT) of Australia in 1989 –reported that rheumatic heart disease (RHD) and/or

congestive cardiac failure (CCF) was almost as common a predisposing factor for melioidosis

as immunosuppression (102/1148 (9%) versus 106/1148 (9%)) [5]. In multivariate analysis, the

presence of RHD and/or CCF was independently associated with pneumonia and indepen-

dently predicted death. Indeed, patients with RHD and/or CCF had a higher case fatality rate

(19/102, 19%) than patients with any other predisposing comorbidity in the DPMS cohort.
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This association between melioidosis and RHD and CCF described in the NT has enor-

mous potential significance in Far North Queensland (FNQ), another region in tropical Aus-

tralia where the incidence of both melioidosis and RHD are increasing [6,7]. The annual

incidence of melioidosis more than doubled between 1998 and 2019 to 9.9/100000 population

[8], the annual incidence of RHD has risen to 49/100000 population [6], while the overall prev-

alence of CCF in FNQ—estimated at 1.5–2%—is one of the highest in Australia [9]. This study

was performed to identify the prevalence of RHD and/or CCF among patients diagnosed with

melioidosis in FNQ. If a significant association were identified, it would reinforce for local cli-

nicians the importance of seeking the presence of RHD and CCF and optimising their man-

agement to improve surviving patients’ short and long-term outcomes. It might also influence

local public health strategies to prevent the disease.

Methods

Ethics statement

The Far North Queensland Human Research Ethics Committee provided ethical approval for

the study (HREC/18/QCH/91–1261 and HREC/15/QCH/46–977). As the data were de-identi-

fied, the Committee waived the requirement for informed consent.

This study was performed in the FNQ region of tropical Australia which covers an area of

over 380,000 km2 and has a population of about 280,000 people, approximately 17% of whom

identify as Indigenous Australians [10]. The majority live in the region’s urban administrative

hub—the city of Cairns—but approximately 10% live in the remote Cape York Peninsula and

Torres Strait Islands, a region which borders Papua New Guinea (Fig 1).

All patients in FNQ with culture-confirmed B. pseudomallei infection between January 1st

1998, and December 31st 2021, were included in the study. From October 1st 2016, data have

been collected prospectively. The patients’ medical records were reviewed, and their demo-

graphics, medical history and clinical course were recorded. The presence of comorbidities

that predispose to melioidosis were specifically sought; these included diabetes mellitus, haz-

ardous alcohol use, chronic kidney disease, chronic lung disease, malignancy, and immuno-

suppression as previously defined [11]. A history of RHD and/or CCF was also sought. RHD

was said to be present if the diagnosis was documented in the medical record or was identified

on an echocardiogram by a specialist physician. As acute rheumatic fever (ARF) and RHD are

notifiable diseases in Queensland (and have been from 1999 and 2018, respectively), the state’s

RHD register was also reviewed to ensure that no cases of RHD were missed. CCF was said to

be present if the diagnosis was recorded in the medical record, or if systolic or clinically signifi-

cant diastolic impairment of left ventricular function was identified on an echocardiogram

reported by a specialist physician and the patient was receiving diuretic therapy without

another obvious indication. Pulmonary melioidosis was defined as the presence of consolida-

tion on chest imaging performed during the patient’s episode of melioidosis and/or B. pseudo-
mallei cultured from sputum. All individuals receiving care in Queensland’s public health

system are asked whether they identify as an Indigenous Australian (an Aboriginal Australian,

a Torres Strait Islander Australian or both). Australian Bureau of Statistics data were used to

determine disease incidence and prevalence [10].

Statistical analysis

Data were de-identified, entered into an electronic database (Microsoft Excel 2016, Microsoft,

Redmond, WA, USA) and analysed using statistical software (Stata version 14.2, StataCorp

LLC, College Station, TX, USA). Groups were analysed using logistic regression, the chi-

squared, Fisher’s exact or Kruskal-Wallis tests, where appropriate. Trends over time were
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determined using an extension of the Wilcoxon rank-sum test [12]. If individuals were missing

data, they were not included in analyses which evaluated those variables.

Results

There was a total of 392 cases of melioidosis in FNQ during the study period; the mean annual

incidence was 6.1/100000 population for the entire FNQ region: 3.8/100000 population in the

urban Cairns region and 24.7/100000 population in the remote Cape York/Torres Strait

Islands region. The incidence increased over the course of the study and in the final 12 months

of the study period, the incidence in FNQ was 17.4/100000/year; 16.2/100000/year in the

urban Cairns region and 28.5/100000/year in the remote Cape York/Torres Strait Islands

region.

Of the 392 cases, 200 (51.0%) identified as an Indigenous Australian; 337/392 (86.0%) had

an identifiable risk factor for melioidosis with diabetes mellitus and hazardous alcohol the

most common (Table 1). Overall, 46/392 (11.7%) died before hospital discharge; the case fatal-

ity rate declined over the course of the study (p for trend = 0.001). In the final 12 months of

the study period 3/50 (6%) of the patients died from their melioidosis (Table 2).

Fig 1. The study region of Far North Queensland in tropical Australia. The map was constructed using mapping software (MapInfo version 15.02,

Connecticut, USA) using data provided by the State of Queensland (QSpatial). Queensland Place Names—State of Queensland (Department of Natural

Resources, Mines and Energy) 2019, available under Creative Commons Attribution 4.0 International licence https://creativecommons.org/licenses/by/4.0/.

‘Coastline and state border–Queensland—State of Queensland (Department of Natural Resources, Mines and Energy) 2019, available under Creative

Commons Attribution 4.0 International licence https://creativecommons.org/licenses/by/4.0/.

https://doi.org/10.1371/journal.pntd.0010604.g001
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There were only 3/392 (0.8%) patients in the cohort with confirmed RHD. There were 205/

392 (52.3%) who had an echo report available; the remaining 187 were not on Queensland

ARF/RHD register. The medical records of 154 (82.3%) of these 187 were accessible and RHD

or RHD therapy were not documented in any. All 3 RHD cases had at least one other risk fac-

tor for melioidosis (S1 and S2 Tables, Fig 2). Two of the 3 patients with RHD and melioidosis

had severe mitral valve disease, however, the third had only mitral valve thickening with no

evidence of stenosis or regurgitation. All 3 patients with RHD survived to hospital discharge.

It was possible to reliably determine the presence of CCF in 353/392 (90.1%); 205 had an

echocardiogram and in 148 (79.1%) of the remaining 187 there were sufficient clinical data in

the medical record to determine its presence. CCF was confirmed in 26/353 (7.4%) patients,

Table 1. Proportion of the FNQ cohort with the different predisposing risk factors for melioidosis, stratified by Indigenous status.

All n = 392 a Indigenous n = 200 Non-Indigenous n = 192 p

Diabetes 201/377 (53.3%) 134/188 (71.3%) 67/189 (35.5%) <0.001

Hazardous alcohol use 148/360 (41.1%) 77/176 (43.8%) 71/184 (38.6%) 0.32

Chronic lung disease 69/363 (19.0%) 15/178 (8.4%) 54/185 (29.2%) <0.001

Chronic kidney disease 55/375 (14.5%) 39/186 (20.9%) 16/189 (8.5%) 0.001

Rheumatic heart disease b 3/359 (0.8%) 2/175 (1.1%) 1/184 (0.5%) 0.62

Congestive cardiac failure c 26/353 (7.3%) 10/169 (5.9%) 16/184 (8.7%) 0.32

Active malignancy 35/362 (9.7%) 8/177 (4.5%) 27/185 (14.6%) 0.001

Immunosuppression 52/243 (21.4%) 18/103 (17.5%) 34/140 (24.3%) 0.21

No risk factor documented d 55/392 (14.0%) 26 (13.0%) 29 (15.1%) 0.56

a The denominator for each of the risk factors varies due to incomplete data for some of the 197 patients presenting before 2017 in whom data were collected

retrospectively
b None of the remaining 33 patients were on the Queensland ARF/RHD register
c Excluding cases of congestive cardiac failure that were a complication of rheumatic heart disease
d Inability to access some of the medical records of the 197 patients presenting before 2017 means that this is likely to be an artificially inflated figure.

https://doi.org/10.1371/journal.pntd.0010604.t001

Table 2. Comparison of the proportion of melioidosis cases with the different predisposing risk factors in the Darwin Prospective Melioidosis Series (DPMS) and

Far North Queensland cohort.

DPMS n = 1148 a Far North Queensland n = 392 b

Number (%) Died (%) Number (%) Died (%)

Diabetes 513 (45%) 62 (12%) 201/377 (53%) 18 (9%)

Hazardous alcohol use 455 (40%) 56 (12%) 148/360 (41%) 15 (10%)

Chronic lung disease 312 (27%) 45 (14%) 69/363 (19%) 9 (13%)

Chronic kidney disease 140 (12%) 24 (17%) 55/375 (15%) 8 (15%)

Rheumatic heart disease or congestive cardiac failure 102 (9%) 19 (19%) 29/346 (8%) 2 (7%)

Malignancy 111 (10%) 20 (18%) 35/362 (10%) 6 (17%)

Immunosuppression 106 (9%) 18 (17%) 52/243 (21%) 5 (10%)

No risk factors 186 (16%) 3 (2%) 55/392 (14%) 14 (26%) c

Overall 1148 133 (12%) 392 47 (12%)

a DPMS: Darwin prospective melioidosis study. Data collected prospectively from October 1989 [5].
b Data were collected prospectively in FNQ after October 2016.
c Inability to access some of the medical records of the 197 patients presenting before 2017 means that this is likely to be an artificially inflated figure. It also means that

the patients from Far North Queensland with individual predisposing factors recorded were more likely to come from later in the study period at a time when treatment

algorithms had been established and ICU care had evolved. This is likely to explain why Far North Queensland patients with individual predisposing risk factors

documented appear to have a lower case-fatality rate than the DPMS patients with the same risk factor.

https://doi.org/10.1371/journal.pntd.0010604.t002
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21 (80.1%) had left ventricular systolic impairment while 5 (19.9%) had isolated diastolic dys-

function. However, again, all 26 had another risk factor for melioidosis with 13/26 (50.0%)

having two or more additional risk factors. Patients with CCF were more likely to also have

chronic lung disease (OR (95% CI: 4.46 (1.93–10.31), p<0.001) and chronic kidney disease

(odds ratio (OR) (95% confidence interval (CI): 2.98 (1.22–7.29), p = 0.01) than those who did

not have CCF (S1 and S3 Tables, Fig 2). There were 2/26 (7.7%) patients with CCF who died

before hospital discharge, an 81-year-old non-Indigenous man with ischaemic cardiomyopa-

thy, diabetes mellitus, chronic kidney disease and prostate cancer and a 91-year-old non-

Indigenous man with ischaemic heart disease associated with diastolic left ventricular dysfunc-

tion, who also had cerebrovascular disease and chronic kidney disease.

Pulmonary melioidosis was present in 23/29 (79.3%) with RHD or CCF, compared to 227/

317 (71.6%) who had neither diagnosis (p = 0.52); pulmonary melioidosis was present in 2/3

(66.7%) patients with RHD.

Patients with melioidosis and RHD were younger (aged 37, 39 and 44 years) than those

patients with melioidosis and CCF (median (IQR): 68 (51–81) years (p<0.001); 2/3 (66.7%)

patients living with RHD were Indigenous Australians versus 10/26 (38.5%) of those with CCF

(p = 0.32). Among the 200 Indigenous Australians in this cohort, there were 2 cases of RHD, a

prevalence that was not statistically greater than the prevalence of RHD in the general FNQ

Indigenous population (1.0% versus 1.2%, p = 1.0) [6]. RHD was present in only 1/193 (0.5%)

cases of melioidosis diagnosed since October 2016, a period which coincides with prospective,

comprehensive data collection and an increased incidence of melioidosis in the urban Cairns

region. Among the patients who had data collected prospectively, 107/193 (55.4%) had an

echocardiogram performed and 82/193 (42.5%) identified as Indigenous Australians.

Discussion

There are many similarities between the patients diagnosed with melioidosis in FNQ and in

the Northern Territory of Australia. Indigenous Australians bear a disproportionate burden of

Fig 2. A Venn diagram showing that all the patients in the cohort with rheumatic heart disease or congestive

cardiac failure had at least one additional traditional predisposing condition for melioidosis. �There was 1

additional patient with CCF who had an active malignancy, but no diabetes, chronic lung disease or history of

hazardous alcohol use. RHD: Rheumatic heart disease. CCF: Congestive cardiac failure. Only the patients with diabetes

mellitus, hazardous alcohol use, chronic lung disease, immunosuppression, RHD and CCF are shown in the figure.

There were, in addition, 53 patients with chronic kidney disease, 35 patients with an active malignancy and 56 patients

in whom no risk factor was identified.

https://doi.org/10.1371/journal.pntd.0010604.g002

PLOS NEGLECTED TROPICAL DISEASES Melioidosis and heart disease

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0010604 July 18, 2022 6 / 11

https://doi.org/10.1371/journal.pntd.0010604.g002
https://doi.org/10.1371/journal.pntd.0010604


disease in both locations and diabetes mellitus and hazardous alcohol consumption are the

most common predisposing factors. However, in this cohort of 392 FNQ patients, it is notable

that every patient with melioidosis and confirmed RHD or CCF had another traditional pre-

disposing risk factor for B. pseudomallei infection. This is despite the rising local incidence of

melioidosis, a significant and growing burden of RHD and a prevalence of CCF that is

amongst the highest in Australia.

The proposed pathophysiological mechanism for RHD and/or CCF acting as a predisposing

factor for melioidosis is alveolar flooding leading to disruption of the alveolar lining, inhibiting

local macrophage and neutrophil function [13]. There are data to suggest that CCF increases the

risk of pneumonia and mortality [14–16]. However, while RHD and CCF were found to be associ-

ated with pulmonary melioidosis in the NT, this association was not apparent in FNQ. Further-

more, while the presence of either RHD or CCF was independently associated with death from

melioidosis in the NT, the only two patients in FNQ with melioidosis and either RHD or CCF to

die before discharge in FNQ in over 20 years were both elderly with multiple comorbidities.

These data suggest that, in FNQ at least, RHD and CCF have a limited independent role in the

pathogenesis of melioidosis and that their presence does not necessarily herald a poor outcome.

The obvious question is why RHD and CCF appear to have a less important pathophysio-

logical role in melioidosis in FNQ than in the NT, considering the many other epidemiological

similarities between the two cohorts. Indeed, although the overall prevalence of RHD and/or

CCF among patients with melioidosis was similar in both locations, it is striking how infre-

quently RHD was seen in the FNQ cohort, with only 3 confirmed cases seen in 24 years, 2 of

whom had diabetes, the archetypal risk factor for melioidosis, with the third taking two immu-

nosuppressive medications [17].

One potential explanation could be the higher burden of RHD in the NT, which has a prev-

alence among Aboriginal Australians—who represent 30.3% of the NT population—of 26/

1000 [18]. This compares with a RHD prevalence in FNQ among Aboriginal and Torres Strait

Islander Australians—who represent approximately 17% of the local population—of 12/1000

[6]. However, this would not explain why the prevalence of RHD among Indigenous FNQ

patients with melioidosis was almost the same as the prevalence of RHD in the general Indige-

nous FNQ population.

Perhaps differences in RHD severity might explain the disparity, as patients with severe RHD

would be at a higher risk of developing pulmonary congestion. However, the proportion of cases

with severe RHD is similar in the two jurisdictions: 32.7% of the diagnosed RHD in Queensland

is severe and 26.9% is moderate, while in the NT 24.7% and 25.6% of RHD cases are severe and

moderate respectively [18]. A similar proportion of a greater number of RHD cases in the NT

would mean a greater absolute number of patients with severe RHD in the NT, but this would still

not seem to explain the infrequency of RHD in patients with melioidosis in FNQ.

Another possibility is that there is heterogeneity in the incidence of RHD and melioidosis

across the FNQ region. The recent increase in incidence of melioidosis has occurred predomi-

nantly in the urban Cairns region, an area where only 11.6% of the population is Indigenous

and where the prevalence of RHD is, accordingly, lower [8]. However, this would not explain

the absence of cases of RHD in patients with melioidosis from remote FNQ (Cape York and

the Torres Strait Islands). In this region the mean annual incidence of melioidosis over the

study period was 24.7/100000 (similar to the mean annual incidence in the DPMS of 20.5/

100,000 over the course of that study) and the prevalence of RHD in some communities is as

high as 27/1000, similar to that which is reported in Aboriginal Australians in the NT.

The proposed pathophysiological mechanism for the association between RHD and/or

CCF and melioidosis is biologically plausible, but an underlying factor which predisposes to

both melioidosis and RHD might also contribute to the association between the diseases
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described in the NT. Socioeconomic disadvantage, with its impact on the social determinants

of health, is linked strongly to the incidence and outcomes of both melioidosis and RHD in

FNQ [6,19]. The association between disadvantage and melioidosis is explained by the higher

rates of predisposing factors, particularly diabetes mellitus and chronic kidney disease, that is

seen in disadvantaged populations [20]. Socioeconomic disadvantage is also more common in

rural and remote FNQ where environmental exposure to B. pseudomallei may be greater.

Although the association between socioeconomic disadvantage and melioidosis has not been

studied in detail in the NT, it almost certainly contributes to the higher burden of melioidosis

in Indigenous Australians in that jurisdiction [5]. RHD, meanwhile, is one of the classic dis-

eases of disadvantage, where the social determinants of health, particularly household crowd-

ing, play a critical role in the pathogenesis of the condition [21].

It could also be hypothesised that socioeconomic disadvantage might contribute to the find-

ing of an association between RHD and mortality seen in the DPMS. When socioeconomic

disadvantage was included in a multivariate analysis of prognostic factors in a FNQ study—

which included age and Indigenous status—residence in the most disadvantaged areas of the

region was the only independent predictor of death in patients with melioidosis, apart from

ICU admission [19]. Meanwhile residents of the most disadvantaged regions of FNQ have the

greatest burden of RHD but are less likely to receive valve surgery [6], highlighting the paradox

that the socioeconomic circumstances that predispose patients to disease, also lead to less

access to the sophisticated, multidisciplinary health services that they require [22,23].

Similar trends are seen among patients with CCF and melioidosis in FNQ. All patients with

CCF in the cohort had at least one additional traditional risk factor for disease, with chronic

kidney disease and chronic lung disease particularly common. This may not be surprising as

many of the factors that predispose patients to melioidosis–particularly diabetes, chronic kid-

ney disease and hazardous alcohol consumption–also increase the risk of cardiac disease

[24,25]. Pulmonary melioidosis was no more common in the patients with CCF and did not

herald a worse outcome. The prevalence of CCF also demonstrates a strong inverse association

with socioeconomic disadvantage in Australia [26], suggesting that this may also contribute to

the finding of an association between CCF and melioidosis described in the DPMS.

In other parts of the world where melioidosis is endemic and there is a high prevalence of

RHD and CCF, studies also suggest they may also have a limited role in the pathogenesis of

melioidosis [27]. The incidence of melioidosis in northeast Thailand has been reported to be as

high as 21.3/100000 population and there is also a significant burden of CCF and RHD [28,29]. It

was notable that neither cardiac condition is reported in a detailed series of 204 cases of B. pseudo-
mallei bacteremia or in another review of over 7000 cases [27]. The situation is similar in reports

from India and Malaysia [30–35]. In all three countries more traditional comorbidities, particu-

larly diabetes and chronic kidney disease, were the most commonly reported risk factors [32–35].

Our study has significant limitations, the most important of these being retrospective data

collection before October 2016 precluding comprehensive data collection prior to this point

and potentially missing cases where RHD and CCF were the only predisposing factor for

melioidosis. However, the Queensland RHD register was used to cross-reference RHD cases,

and it is notable that there was only one case of RHD in the 193 patients diagnosed after pro-

spective, comprehensive data collection commenced. The criteria employed to define CCF

were inclusive, with all patients receiving diuretics and having any systolic or diastolic left ven-

tricular dysfunction on echocardiogram receiving this label, however this would tend to over-

estimate, rather than underestimate, the prevalence of CCF in the cohort. This FNQ cohort is

also less than half the size of the DPMS, increasing the likelihood of type 2 errors, however

even acknowledging this, the number of RHD cases in a period of over two decades was very

low. It was notable that in the FNQ cohort the demographic characteristics of the RHD and
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CCF populations were quite different: 2 of the 3 RHD patients were Indigenous while most

patients with CCF were non-Indigenous and the median age of the RHD patients was 25 years

lower than that of the CCF patients. This may confound analyses which combine these popula-

tions; however, we presented the populations together to facilitate comparison with the DPMS.

In the DPMS, patients with RHD and CCF are presented together, presumably as both diseases

are associated with pulmonary congestion, and it was notable that the prevalence of RHD and/

or CCF among melioidosis cases was similar in the two cohorts. It would be interesting to see if

the relative proportions of patients with RHD and CCF in the DPMS and the FNQ cohort were

also similar. There were relatively few children in the FNQ cohort and it was notable that while

over 80% of the children in a Darwin paediatric series had no identifiable risk factor for melioi-

dosis, one of three deaths occurred in a child with severe RHD, while another death occurred in

a child with congenital heart disease, neither had another predisposing comorbidity [36].

As the case-fatality rate from melioidosis declines in Australia, there is a growing focus on

the diagnosis of the comorbidities that predispose patients to the infection, which are also asso-

ciated with subsequent premature, and frequently preventable, death. Indeed, identification of

these conditions and optimisation of their subsequent management is now part of routine clin-

ical care of patients diagnosed with melioidosis in Australia [2,3]. Renal impairment will be

biochemically apparent, but patients should be screened for diabetes and asked specifically

about hazardous alcohol consumption, and symptoms consistent with chronic lung disease

and immunosuppression. Age-appropriate cancer screening should also be considered. How-

ever, while it would be prudent to ask on systems review about symptoms consistent with CCF

and RHD, in FNQ routine echocardiogram appears to be a low-value intervention in the

absence of clinical suspicion for cardiac disease.

While the data from this study do not exclude a causal association between pulmonary con-

gestion and melioidosis, socioeconomic disadvantage increases an individual’s risk of develop-

ing melioidosis and both CCF and RHD and may explain the frequency with which these

cardiac conditions are seen in patients with melioidosis, even before pathophysiological mech-

anisms are proposed. Certainly, a greater focus on the societal inequities that increase the inci-

dence of melioidosis, RHD and CCF is likely to not only reduce their incidence, but also the

burden of many other communicable and non-communicable diseases that are disproportion-

ately borne by the most disadvantaged members of our society.
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