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Abstract

Background: Ocular involvement in melioidosis is rare and has devastating outcomes. Although there have been
few reports on the condition, Khon Kaen, a city in northeast Thailand, has been called the “capital of melioidosis”
due to the high prevalence of the condition in the region. We retrospectively reviewed all admitted cases of
melioidosis with ocular involvement from the two largest hospitals in Khon Kaen. We reviewed cases from
Srinagarind Hospital (a university hospital) of patients admitted between 1993 and 2016 and from Khon Kaen
Hospital (a provincial hospital) of patients who presented from 2012 to 2016.

Results: We identified 16 cases of ocular involvement. Eight of these cases were proven from positive culture,
and the remaining eight were implied from high melioidosis titer. The prevalence was estimated as being
from 0.49 to 1.02%. Most patients had underlying diseases (14, 88%), of which diabetes mellitus was the most
prevalent (12, 75%). Nine cases (56%) were part of disseminated septicemia. Patients suffered from blindness
in 11 (73%) of the 15 cases in which visual acuity was recorded. Orbital cellulitis was the most common
manifestation (7, 44%) followed by endophthalmitis (4, 25%). Interestingly, all patients with necrotizing fasciitis
(100%) developed septic shock as a consequence. In most of the cases, patients underwent surgery (13, 81%)
including incision and drainage, debridement, and pars plana vitrectomy. Despite appropriate management,
the visual outcomes were disappointing (9, 64%).

Conclusion: To summarize, ocular melioidosis is a highly destructive disease. Early detection and prompt
surgical management may reduce morbidity and mortality from septic shock.
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Background
Melioidosis is caused by a gram-negative, motile,
non-spore forming facultative anaerobic bacillus
known as Burkholderia pseudomallei. The organism is
found in soil and surface water and is widely distrib-
uted in Southeast Asia, especially in northeast
Thailand and northern Australia [1].
Melioidosis presents with broad spectrums of clinical

presentations and organ involvement. However, there
are few case reports of ocular involvement in melioid-
osis, and most of these are single-case report or small
case series.

In northeast Thailand, there are around 2000 culture-
positive melioidosis cases per year [2]. Khon Kaen, one
of the largest cities in northeast Thailand, has been
called “the capital of melioidosis” due to the high preva-
lence of the disease in the region. Ocular involvement in
these cases has not been investigated. The primary
objective of this study was to estimate the prevalence
and investigate ocular manifestations of melioidosis in
Khon Kaen. Management and visual outcomes in these
patients were also reviewed.

Results
We identified 16 cases of ocular involvement, 13 out of
the 1270 melioidosis cases admitted to Srinagarind Hos-
pital (prevalence 1.02%; 95% confidence interval from
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0.58 to 1.76%) and three out of the 607 admitted cases
at Khon Kaen Hospital (prevalence 0.49%; 95% confi-
dence interval from 0.10 to 1.51%). Overall, the esti-
mated prevalence of ocular involvement in cases of
melioidosis was from 0.49 to 1.02% (Table 1).
Of those 16 cases, there were 8 with positive cul-

tures. In the remaining eight cases, melioidosis was
implied from the high titer for melioidosis in the
bloodstream. Clinical descriptions of all cases are
summarized in Table 2.
Baseline characteristics of the patients were compar-

able to general melioidosis patients. The male to female
ratio was 3 to 1 with a median age of 50.5 years old (39–
70). The most common occupation was farmer (nine
cases, 56%). Most patients had underlying diseases (14
cases, 88%), of which diabetes mellitus was the most
common (12 cases, 75%). Ocular involvement was part
of dissemination in nine cases (56%), which were classi-
fied as disseminated septicemic melioidosis.
The majority of ocular melioidosis patients (10

cases, 63%) presented with eye symptoms. Interest-
ingly, the other six cases initially presented with fever
or a headache. Out of the 15 cases for which there
were records of visual acuity, 11 (73%) presented with
blindness. The ocular manifestations of melioidosis
were classified as orbital cellulitis (seven cases, 44%),
preseptal cellulitis (two cases, 13%), endophthalmitis
(four cases, 25%), panophthalmitis (two cases, 13%),
and panuveitis (one case, 6%).
In most cases, the definitive management was surgery

(13 cases, 81%) including incision and drainage, debride-
ment (eight cases, 62%), pars plana vitrectomy (three
cases, 23%), and enucleation (two, 15%). There were only
three cases (19%) in which the patients were able to be
treated without surgery.
Despite adequate surgical intervention, the visual out-

comes of ocular melioidosis were disappointing. Out of
the 14 cases for which there were records of final visual
acuity, nine (64%) patients ended up legally blind. Three
of these patients (20%) presented with no light percep-
tion at the beginning, two had to be enucleated, two
(14%) were stable, and two (14%) had progressive loss of
vision. Patients had improved vision after treatment in
only five cases (36%).

Discussion
To our knowledge, this is the first and largest case series of
ocular involvement in melioidosis. A comprehensive litera-
ture review revealed only 14 cases from 12 reports [3–14],
including 7 cases of orbital cellulitis (50%), 3 cases of en-
dophthalmitis (21%), 3 cases of corneal ulcer (21%), and 1
case of acute dacryocystitis (7%). Most of the reports were
single-case reports, and the largest one had only three cases.
In Thailand, especially in the northeast, there has been

an increase in the reported cases of melioidosis. This is
likely due to increasing awareness of the condition and
increased sensitivity of the technology used to detect the
organism. The mortality rate in these areas is around
40%. It is the third highest cause of mortality after ac-
quired immune deficiency syndrome and tuberculosis
[2]. Although ocular involvement in melioidosis is rare,
the effects on patients’ vision are devastating. Most pa-
tients with this condition ended up becoming legally
blind. In our series of 16 cases, there were only 5 (36%)
in which patients had improved vision after treatment.
We suspect that the number of ocular melioidosis cases

might be underestimated. Most of the melioidosis patients
admitted to the hospital had disseminated septicemic
melioidosis and were treated for life-threatening symp-
toms. Mild ocular symptoms might be easily overlooked,
and ophthalmologists were not consulted in all cases.
The prevalence of ocular melioidosis in Srinagarind

Hospital (1.02%) was about twice that in Khon Kaen
Hospital (0.49%). The discrepancy might be due to the
differences between the two hospitals. Srinagarind Hos-
pital is the largest university hospital in northeast
Thailand, and many severe cases of systemic melioidosis
are referred to Srinagarind Hospital. Since more organs
are affected in severe disseminated melioidosis, ocular
involvement is more likely in these cases.
We suspect that the recent prevalence of ocular

melioidosis in Srinagarind Hospital might be much higher
than what we have found. From 2007 to April 2016, there
were 264 cases of melioidosis at Srinagarind Hospital, of
which 13 had ocular involvement. According to this find-
ing, the prevalence during this time interval was as high
as 4.9% (95% confidence interval from 2.82 to 8.32%).
This study led to some interesting findings. Ten patients

(63%) presented with eye symptoms, which later resulted in

Table 1 Data collection and prevalence (95%CI) calculation

Tertiary hospital Srinagarind University Hospital Khon Kaen Provincial Hospital Total from all data Total from 2012 to 2016

Date January 1993 to April 2016 January 2012 to April 2016 January 1993 to April 2016 January 2012 to April 2016

Length 23 years and 4 months 4 years and 4 months 23 years and 4 months 4 years and 4 months

Total melioidosis (cases) 1270 607 1877 859

Total ocular involvement (cases) 13 3 16 8

Prevalence
(95% CI)

1.02% (0.58, 1.76%) 0.49% (0.10, 0.51%) 0.85% (0.51, 1.39%) 0.93% (0.44, 1.86%)
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systemic spreading. On the other hand, there were six pa-
tients (38%) whose first symptoms were not eye symptoms;
four patients (25%) presented with fever and two (13%) pre-
sented with a headache. In most cases, diabetes mellitus
was the underlying disease (12 cases, 75%), but none of the
patients in those cases had diabetic retinopathy.
Interestingly, we found that most cases of ocular meli-

oidosis were classified as disseminated septicemic meli-
oidosis (nine cases, 56%) which means that there was a
bloodstream infection. This is unlike other gram-positive
organisms, which usually cause orbital cellulitis and
commonly result in a negative hemoculture. The explan-
ation for this finding may be attributable to the nature
of Bulkholderia pseudomallei infection, which generally
presents with bloodstream infection.
In our study, orbital cellulitis was the most common

manifestation (seven cases, 44%). Usually, orbital cellu-
litis is caused by gram-positive organisms and can be
cured only by intravenous antibiotics, unlike orbital
cellulitis caused by melioidosis. All of these patients
ended up undergoing surgical intervention (100%). The
abscess-forming activity of Burkholderia pseudomallei
may be the reason why intravenous antibiotics alone did
not work to treat the condition.
Moreover, there were two cases (29%) of orbital cellu-

litis that progressed to necrotizing fasciitis, which is un-
common in other types of bacterial orbital cellulitis.
This is similar to the results of a previous case report by
Saonanon P [13]. Unfortunately, all of our patients
(100%) with necrotizing fasciitis subsequently developed
septic shock. Early suspicion and prompt surgical de-
bridement may improve mortality in these patients.
We also found that even if systemic ceftazidime was

used, the occurrence of endogenous endophthalmitis
caused by melioidosis was not preventable, as stated in a
previous report [10]. Most of the cases diagnosed as en-
dophthalmitis and panophthalmitis required surgical
intervention (five out of six cases, 83%), including pars
plana vitrectomy (three out of five cases, 60%) and enu-
cleation (two out of five cases, 40%).
Two cases (50%) of endophthalmitis were enucleated.

The first case, from 2011, had a delayed presentation. The
patient had experienced loss of vision for 1 month prior
to admission, which was the longest onset in any of the
cases. In the second case, from 2014, the patient exhibited
two risk factors for the condition, including wood particle
contact and breast milk instillation into the eye, as a result
of local traditional treatment practices.
There were three cases that were cured without any

surgical intervention. In one case, this was due to the
patient seeking early treatment for endogenous endoph-
thalmitis. The other two patients had diagnoses that did
not require an operation (namely, panuveitis and presep-
tal cellulitis).

Conclusions
In summary, ocular involvement in melioidosis was
rare, but the outcomes were devastating. The most
common ocular involvements were orbital cellulitis
and endophthalmitis. The morbidity in these cases
was high, so it is critical to employ a high index of
suspicion. Ocular melioidosis should be considered
when the ocular infection does not respond to con-
ventional antibiotic therapy, especially in hyperen-
demic regions for melioidosis. Early consultation with
an ophthalmologist and prompt surgical intervention
may significantly improve the final visual outcomes,
as well as mortality rates.

Methods
We retrospectively reviewed all admitted cases of meli-
oidosis with ocular involvement from two tertiary hospi-
tals in Khon Kaen using electronic databases. The first is
Srinagarind Hospital, which is a university hospital. We
searched the hospital’s electronic database for cases of
this condition from January 1993 to April 2016 (23 years
and 4 months). The second is Khon Kaen Hospital,
which is a provincial hospital. We searched the hospital’s
electronic database for cases that presented between
January 2012 and April 2016 (4 years and 4 months).
The data were retrieved using the ICD10 code for meli-
oidosis (all A24 codes) and all diseases of the eye and
adnexa (code H00 to H59).
This manuscript adheres to the guidelines and princi-

ples laid out in the Declaration of Helsinki. Institutional
review board (IRB) approval was obtained from the
Khon Kaen University and Khon Kaen Hospital,
Thailand. The clinical trial was registered in Thai Clin-
ical Trials Registry (study ID: TCTR20160818004).
We only included cases in which there were posi-

tive cultures for melioidosis or high blood titer ac-
cording to indirect hemagglutination (IHA). The
cutoff point for positive antibody titers has been de-
termined to be 1:160 in endemic areas [15]. Irrelevant
ocular diagnoses, such as cataracts, glaucoma, diabetic
retinopathy, or other underlying eye diseases, were
excluded. The prevalence and 95% confidence inter-
vals (95% CI) were calculated using the modified
Wald method. Other results were summarized as pro-
portions and percentages.
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