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Abstract

Melioidosis is an infectious disease caused by the Gram-negative intracellular bacterium Burkholderia pseudomallei,
first identified in 1911. While it is predominantly reported in Southeast Asia, cases have also emerged in other regions,
including parts of the United States. The clinical presentation of melioidosis often mimics that of tuberculosis and
influenza, leading to diagnostic confusion that can delay appropriate treatment. This delay is particularly concerning,
as timely diagnosis and intervention are critical to prevent severe complications, including septicemia and potential
death. Education about this disease and taking preventive measures play a crucial role in managing this disease. The
possibility of using the causative bacterium as a biological weapon poses a serious threat to public health.
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1 Introduction

In 1911, Alfred Whitemore and C.S. Krishnaswami identified the bacterium that causes melioidosis in Myanmar. This is
why it's called Whitemore disease but later in 1921, it was named Melioidosis. The first human case was detected in
1927 and Ceftazidime, an antibiotic of the cephalosporin group that efficiently treats this disease, was discovered in
1989. The name Burkholderia pseudomallei was coined formally in 1992. [1] This disease is mainly endemic to southeast
Asian countries and northern Australia. For example: Thailand, Laos, Malaysia, Indonesia, Singapore, China, India, Sri
Lanka, etc. Some cases have also been detected in the USA [2].

2 Bacteriology and pathogenesis of Burkholderia pseudomallei

Burkholderia pseudomallei is a Gram-negative facultative intracellular bacterium living in the soil near the plant's root.
B. pseudomallei infiltrates different types of cells. Like epithelial cells, phagocytic cells, etc. It can last and increase
numbers within the phagocytic cells for a long time. When bacterial replication within cells reaches the highest limit
they induce apoptosis of host cells and are released from the host cells. B. pseudomallei also stimulates host cells to form
an actin-based cell membrane projection. When this projection is engulfed by other phagocytic cells, these bacteria
move to engulfing cells. This is a common pattern of cell-to-cell transmission of these bacteria. The formation of
multinucleated giant cells is also a common characteristic of these bacteria [3].

2.1 Transmission

Heavy rainfall, floods, hurricanes, and other severe natural events help this bacterium to come out of the surface area
of the soil[2]. This bacteria can infect humans through skin cuts, inhalation, ingestion, or aspiration. The rainy season is
the peak time of the year to spread this disease [4]. It can also infect animals.
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3 Clinical presentation

Symptoms usually develop 1 to 4 weeks after infection with Burkholderia pseudomallei. The clinical feature depends on
which parts of the human body are affected. Pulmonary melioidosis is characterized by symptoms such as cough,
difficulty breathing, chest pain, fever, headache, etc. Melioidosis in the skin causes soreness, ulcers, abscesses, enlarged
lymph nodes, and fever. It also causes septicemia, which is characterized by fever, fatigue, headache, difficulty in
breathing, arthralgia, and confusion. Disseminated or chronic melioidosis has symptoms of chronic cough, fever, night
sweats, weight loss, hemoptysis, chest pain, arthralgia, headache, seizures, etc [4].

3.1 Diagnosis

Detection of B. pseudomallei from body fluids (blood, urine, sputum, skin lesion, cerebrospinal fluid, oropharyngeal
swabs, abscesses) by culture is the gold standard for the diagnosis of melioidosis. But it takes time and skill. So
serological tests are performed first in some areas for rapid diagnosis [5]. Metabolomic profiling, a method to study
both the pathogen and pathogen-specific host cell and tissue response study, is also useful for diagnosing infectious
diseases like melioidosis [6].

3.2 Treatment

The treatment of melioidosis consists of two phases of antibiotic therapy. The first, intensive phase involves
administering intravenous antibiotics for two weeks. The second one, the eradication phase, consists of three months
of oral antibiotic therapy[4].

During the intensive phase, the choice of antibiotics for patients with no complications is ceftazidime but if the patient
has complications like neuro melioidosis, persistent bacteremia, or in an intensive care unit is treated with meropenem.
This phase may be more than 2 to 4 weeks if the case is severe (development of septic shock, deep-seated abscesses,
extensive pulmonary injury, septic arthritis, osteomyelitis, neurologic complications) [7].

The first choice for the oral eradication phase is trimethoprim/sulfamethoxazole. If the organism is resistant to this
antibiotic or it is contraindicated for a patient, the second choice is amoxicillin/clavulanic acid (co-amoxiclav) [7].

3.3 Prognosis

With prompt two phases of treatment, melioidosis is curable but in 10%-20% of cases, it is fatal. The severity of
melioidosis depends on comorbid conditions, the quality of treatments, and the organ affected [4].

In an observational study between 22 July 2015 and 31 December 2018 in nine hospitals in Thailand, a hyperendemic
zone for melioidosis shows most patients discharged after treatment survive one year but readmission is common. After
recovery, recurrent disease is very rare [8].

Another study in Townsville University Hospital in Far North Queensland, Australia shows that melioidosis is associated
with a high mortality rate ranging from 9% to 42%, and some factors like lymphopenia, uremia, and elevated
international normalized ratio are associated with septicemia and mortality [9].

3.4 Vaccination

There is no licensed vaccine for melioidosis available right now. But progress is ongoing. A subunit candidate vaccine
(a vaccine that is made from a part of a pathogen, rather than the entire organism, and does not contain any live
pathogens) has been developed at the University of Nevada, Reno (CPS-CRM 197 /Hcp1) with a plan for phase I clinical
trial in Oxford, UK in 2024. Some other vaccines are also in the process [10].

3.5 Prevention

Since no vaccine is currently available for B. pseudomallei, taking precautions to avoid infection is essential. Avoiding
contact with soil and standing water in endemic areas, wearing protective boots and gloves during agricultural activities
or gardening, and implementing safety measures for healthcare and laboratory professionals to prevent skin contact or
inhalation is crucial [2].
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4  Challenges and probability to use as bioweapon

The release of this bacteria into air, water, food, or other products has the potential to seriously compromise public
health. The diagnosis of melioidosis is frequently confused with illnesses such as tuberculosis and influenza. In areas
where melioidosis is infrequent, delayed treatment can result in severe outcomes, which has led the US government
and CDC to designate it as a potential bioterrorism concern [2].

5 Conclusion

Melioidosis is a critical infectious disease that poses serious health risks, particularly when diagnosis and treatment are
delayed. Such delays can lead to severe health complications and potentially fatal outcomes. Moreover, the possibility
of this bacterium being used in bioterrorism amplifies the severity of the situation and raises critical national security
alarms. Therefore, it is essential to intensify research efforts focused on the diagnosis, treatment, and prevention of this
disease, while also implementing stringent security measures to prevent the pathogen's use as a bioweapon.
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