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Abstract: Melioidosis, an infectious disease caused by Burkholderia pseudomallei, has recently
gained importance as an emerging infectious disease in Indonesia. Reports of this infection
in Indonesia are limited, although cases have been reported in Makassar, South Sulawesi. We
report a case of cutaneous melioidosis caused by pan-drug-resistant, moderate biofilm-producer
strain of B. pseudomallei in a diabetic patient. To the best of our knowledge, this is the first
case of melioidosis caused by multidrug resistant and biofilm-former strain of B. pseudomallei
being reported from Yogyakarta Province, Indonesia. The patient was successfully treated with
abscess drainage and debridement, including total contact casting and no antibiotic treatment.
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Introduction

Melioidosis, caused by Burkholderia pseudomallei, is an epidemic-prone disease of
public health importance in South East Asia and Northern Australia.! The disease is
spread by inhalation, ingestion, and inoculation, and less commonly through person-
to-person, sexual, perinatal, vertical, and nosocomial routes.'? It has a fascinating
pathogenesis, and an extremely diverse clinical manifestation.? Skin and soft tissue
infections are a common manifestation of melioidosis and may be the source of systemic
infection, or vice versa. Melioidosis mostly occurs in patients with preexisting condi-
tions such as type-II diabetes, chronic disease of the lung or kidneys, excessive alcohol
consumption, viral infection, and use of immunosuppressants, particularly steroids.'?

The presence of closely related Burkholderia species in clinical specimen poses a
major challenge in identifying B. pseudomallei. Rarity of melioidosis beyond endemic
cases makes this microorganism difficult to be recognized, particularly by laboratories
lacking properly validated diagnostic assay.*

B. pseudomallei naturally resists a large array of antimicrobial agents, such as
macrolides, narrow-spectrum cephalosporins, most penicillins, polymyxins, and
aminoglycosides. Moreover, clinical evidence indicates that fluoroquinolones are also
ineffective.>

Bacterial biofilm poses further problems, because it provides the bacteria a means
to withstand the host immune system and antimicrobial agents. Formation of biofilm,
responsible for dormancy, latency, and relapse of melioidosis, likely allows persistent
infection and a greater chance of asymptomatic infection.”®
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We report a case of melioidosis presenting as skin and soft
tissue infection, caused by a pan-drug-resistant and biofilm-
producer strain of B. pseudomallei in Yogyakarta, Indonesia.

Case report

We report a case of a 57-year-old man admitted to Dr Sard-
jito General Hospital. He complained of recurrent wound
infection on his right sole (Figure 1). He was diagnosed with
type-II diabetes 22 years ago and was treated with NovoMix®
30 (Novo Nordisk Indonesia LLC, Jakarta, Indonesia) thrice
daily for the last 3 months. His ulcer started spontaneously
as a blister 3 months ago. He had a history of similar ulcers
on his right foot 7 years earlier. He has a history of hyperten-
sion and peripheral artery disease, but none of the following:
coronary heart disease, stroke, deep vein thrombosis, or
complications of the eye and kidneys. His vital signs were
unremarkable. Physical examination on admission revealed
an infected ulcer on the sole, 5x4 cm, with depth reaching
the muscle layer. Both feet were dry and scaly, lightly hairy,
hyperpigmented, and ulcerated. In addition, the right foot had
thickened nails and Charcot foot. Laboratory examination
found slight anemia (Hb 11.5 g/dL), hyperglycemia (random
blood glucose 337 mg/dL), and low high-density lipoprotein
(9 mg/dL). Feet and chest X-rays were unremarkable.

The patient refused to be hospitalized; therefore, microbio-
logical examination could not be conducted. The patient was
discharged with oral empiric antibiotics: cotrimoxazole 960
mg twice daily and clindamycin 300 mg four times a day. His
hypertension was treated with irbesartan 300 mg once daily
and his type-II diabetes was managed with Humalog (Eli Lilly
Indonesia LLC [company presently closed], Jakarta, Indonesia)
16 units three times a day. Since the wound did not improve,
culture and sensitivity tests were conducted, resulting in a scanty
growth of Pseudomonas sp., resistant to gentamycin. His anti-
biotics were adjusted according to the sensitivity pattern. The
patient was then discharged and given a 3 week course of oral
cefixime and ciprofloxacin, with no improvement.

Since the patient had a history of recurrent abscesses,
melioidosis was among the differential diagnoses. The culture
and sensitivity tests were repeated. Microbiology examina-
tion on a swab sample from the wound base revealed B.
pseudomallei. Culture on blood agar, MacConkey agar, and
Ashdown agar yielded short Gram-negative rods with bipolar
staining. On Ashdown agar, these colonies appeared pale
pink, and after prolonged incubation became dark purple,
dry, and wrinkled in the center (Figure 2). A very strong
sweetish-putrid odor was noted, resembling stagnant water.

These characteristics are suggestive of B. pseudomallei. To
confirm our finding, we conducted nested PCR to detect /65
rRNA gene. We used an outer primer specific to the genus
Burkholderia sp. and an inner primer specific to B. pseu-
domallei in the first and second amplification, respectively.
Visualization of a 397 bp-sized DNA bands in electrophoresis
with 1% agarose gel confirmed the presence of /65 rRNA
gene of B. pseudomallei (Figure 3).°

Antibiotic susceptibility test of B. pseudomallei was done
in a biological safety cabinet, by disk diffusion method on

Figure | An ulcerated wound on the sole of right foot, measuring 5x4 cm.
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Mueller Hinton agar. The resulting zones of inhibition are
demonstrated as uniformly circular with confluent lawns of
growth. The Clinical and Laboratory Standards Institute has
not published the interpretation result for B. pseudomallei.
Therefore, we searched the guidelines and reference for the
threshold of Burkholderia cepacia, Pseudomonas aerugi-
nosa, or Enterobacteriaceae.!®!'! The result revealed resistance
to all antibiotics tested (Table 1).

We determined the B. pseudomallei biofilm-forming ability
using a modified protocol. We standardized the bacterial density
of'the spectrophotometer (OD600=1) prior to the test. Then we
inoculated the overnight cultures of B. pseudomallei into brain
heart infusion broth and incubated it aerobically overnight in a

Figure 2 Morphology of B. pseudomallei colonies on ash down agar after 48 hours
incubation at 37°C.

Notes: The wrinkled surface of the colonies was appearing. The colony size ranges
from 4 to 10 mm.

Ladder Specimen Negative
control

shaking incubator at 37°C. Afterward, we added 200 pL bacte-
rial suspensions to the wells of a 96-well flat bottom plastic
tissue culture plate (Nunc, Roskilde, Denmark) and incubated
itat 37°C for 48 hours. We used uninoculated Brain Heart Infu-
sion broth as control. Following incubation, we washed the well
three times to remove nonadherent bacteria. We then stained the
wells with 50 pL filtered 1% crystal violet for 5 minutes. We
washed excess stain with water and air dried the wells. Next, we
solubilized the crystal violet-bound bacterial cells with 200 pL
of 5% acid isopropanol and measured the released stain using a
microplate reader at 595 nm. We repeated this procedure eight
times and took the average OD595. According to Hassan et al, 2
the B. pseudomallei are considered a moderate biofilm-former
strain as the OD595 was 0.75+0.03.

The patient underwent surgical abscess-draining, debride-
ment, and application of total contact casting to relieve body
weight of the diabetic ulcer. He was followed up until Sep-
tember 2017. At the time of this writing, he was well without
evidence of recurrence or relapse, and his ulcer had healed.

Discussion

Definitive diagnosis of melioidosis requires isolation and
identification of B. pseudomallei from clinical specimens
because its clinical manifestations vary widely. B. pseudo-
mallei is classified as Biosafety Level 3 agent, necessitating
the analyzing laboratory to be appropriately equipped. Little
clinical experience and lack of pathognomonic symptoms
hinder bacterial identification by laboratories faced with an
unexpected case of melioidosis. Furthermore, identification
of B. pseudomallei necessitates use of intensive microbio-
logical workup, such as confirmatory amplification of /68
rRNA gene.

Table | Antibiotic resistance pattern of B. pseudomallei
performed by Kirby—Bauer method of disc diffusion assay
Class of Antibiotics Resistance
500 bp ) antibiotics pattern
400 bp 397 bp amplicon — - —
Penicillins Piperacillin R
300 bp Piperacillin-tazobactam R
Cephalosporins Ceftazidime R
200 bp Cefepime R
Carbapenems Meropenem R
Monobactams Aztreonam R
100 bp - - -
Aminoglycosides Gentamycin R
Amikacin R
Fluoroquinolones Ciprofloxacin R
Levofloxacin R
Figure 3 Result of PCR using a 16S rRNA primer. Sulfonamides Cotrimoxazole R
Notfes: Fscherichia coli ATCC 35218 was used as negative c'ontrol for this Tetracyclines Tetracycline R
amplification assay. A product of 397 bp amplicon was present, which confirmed B.
pseudomallei identification. Note: R, resistant.
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The patient presented with mild, chronic, and localized
skin and soft tissue infection. Based on these clinical mani-
festations, we considered it as primary cutaneous melioidosis.
Skin and soft tissue infection, primary and secondary, account
for 13%-24% of melioidosis in published case series.!>!*
Primary skin melioidosis is often localized and less severe
than other forms of melioidosis. On the other hand, primary
skin melioidosis has been reported to be associated with
necrotizing fasciitis, sepsis, and internal organ abscesses in
Southeast Asia'*!*

We deemed our case to be a pan-resistant melioidosis,
likely associated with the biofilm-forming ability of the
bacteria. As in many reported cases, the patient had diabe-
tes, which is regarded as a significant risk factor.'*!® Being
a farmer with a diabetic foot ulcer, he likely acquired the
pathogen through direct contact with contaminated water
droplets or soil through a penetrating wound or existing
skin abrasion.

The B. pseudomallei we found in this case were mod-
erate biofilm-formers. Chronic infection and colonization
of infective biofilms can occur on dead tissue or medical
devices.!” Bacterial biofilm can be up to 1,000 times more
resistant to antimicrobial agents than their free-living
(planktonic) counterpart.'® Biofilms, although not corre-
lated with bacterial virulence,?' present a barrier, limiting
diffusion and eventually the activity of the antibiotics.!**
The full depth of the biofilm is composed of polymeric
substances that impede penetration of antimicrobial agent.
Moreover, bacterial cells within the biofilm are in a starved
state, and are thus slow-growing.'® Slow or nongrowing
bacterial cells are less or even unsusceptible to antimicrobial
agents.?? Recent studies found that stimulating B. pseudo-
mallei biofilm-forming ability resulted in upregulation of
some genes responsible for increased resistance toward
antimicrobial agents.? In addition, biofilm formation of B.
pseudomallei in vitro is found to be associated with relapse
in human melioidosis.®

The current recommendation for management of all forms
of melioidosis consists of an intensive phase followed by an
eradication phase. In the intensive phase, 2 weeks course of
ceftazidim or meropenem is prescribed, followed by 12 weeks
course of high dose cotrimoxazole. In our case, however,
the patient was not given any antibiotics since none were
effective. The patient had his foot abscess surgically drained,
wound debrided, and total contact casting applied to relieve
any pressure off the ulcer. The outcome was good, and the
patient was advised to have routine follow-up to monitor the
possibility of relapse of infection.

Despite lacking clinical trials, antibiotics alone — with
or without incision and drainage — were reported to have
successfully treated patients with localized melioidosis,
including those with skin and soft tissue lesions and parotid
abscesses.!>?*27 A case series in Malaysia documented
recovery without antibiotics in four children with localized
melioidosis after surgical drainage of abscess, and in one case
even without surgical treatment.?® The current management
for biofilm includes sharp debridement; mechanical debride-
ment using curettes, fabric pads, lavage, or ultrasound; and
autolytic debridement with moisture-retentive dressings.?*°

To the best of our knowledge, this is probably the first
report of pan-drug-resistant B. pseudomallei from Java Island,
Indonesia. Along with increasing incidence of melioidosis in
Indonesia, this report raises the alarm for the possibility of
melioidosis in diabetic foot patients in this area. Microbiolo-
gists should be aware of the characteristics of the etiologic
agent, and cultures should be handled under laboratory
Biosafety Level 3 containment. We recommend that all B.
pseudomallei isolates have their antibiotic sensitivity care-
fully evaluated.
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