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Abstract: Melioidosis is prevalent in Southeast Asia, acquired via breathing or skin contact with water or soil contaminated by
Burkholderia pseudomallei. This article reports a 42-year-old male melioidosis patient without underlying diseases or travel history to
epidemic areas, discussing its significance for epidemiology, diagnosis and treatment in non-epidemic areas. The patient’s clinical
manifestations, disease progression, previous treatment, admission examination, diagnostic process, treatment and follow-up results
were retrospectively analyzed. tNGS, microbial culture and WGS were used for sample and pathogen identification and genetic
analysis. The patient had recurrent fever with erythema nodosum on the left lower limb. Misdiagnosed and treated ineffectively in
other hospitals, he was diagnosed with melioidosis in the Second Affiliated Hospital of Jiaxing University. The strain was identified as
Burkholderia pseudomallei, type ST46. Appropriate antibiotic treatment was selected based on drug sensitivity test results. After 6
months of follow-up, most lesions were absorbed, laboratory indicators normalized and the clinical effect was good. Epidemiological
investigations suggested ST46 might be transmitted via non-traditional routes related to the fact that 15 days before the onset of the
disease, the patient had purchased live turtles and the soil for raising them online which were sourced from Yunnan, indicating the
possibility of geographical transmission. This case enriches understanding of melioidosis’ non-traditional transmission, strain
transmission, clinical diagnosis and treatment, highlighting the importance of considering the disease in non-endemic areas’
differential diagnosis and the need for further epidemiological surveillance and research.
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Introduction

Melioidosis, an infectious disease caused by Burkholderia pseudomallei (B. pseudomallei), poses a significant threat to
public health in numerous regions. Humans and animals are infected through breathing or transdermal contact with water
or soil contaminated with the B. pseudomallei.' 1t is predominantly endemic in tropical and subtropical zones, such as
Southeast Asia, northern Australia.” In China, the highest incidence is mainly concentrated in southern cities such as
Guangdong, Hainan and Guangxi.” Melioidosis is closely associated with occupation and contact with soil and water.
Occupations involving frequent exposure to them, like farming and construction, are at higher risk as the pathogen lurks
in such environments, facilitating its entry into the body. After melioidosis infection, there are usually various
manifestations, including pneumonia, urinary and reproductive system infections, skin and soft tissue infections, visceral
abscesses, suppurative arthritis, ocular and neurological melioidosis, as well as fulminant sepsis without obvious lesions.*
Worldwide, there are 165,000 human cases of melioidosis each year, of which 89,000 die, for a global mortality rate of
about 90,000 per year.”
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In recent years, with the exponential growth of global travel and trade, the geographical distribution of melioidosis
has expanded. Although melioidosis has long been considered a disease of specific endemic regions, increasing cases
have been reported in non-endemic areas.®® These non-endemic cases often present diagnostic challenges due to limited
local awareness and experience with the disease. Existing studies on non-endemic melioidosis cases have mainly focused
on individual case reports and small-scale series, with a lack of comprehensive understanding of its epidemiological
characteristics, transmission routes, and optimal diagnostic approaches in these regions.

Against this backdrop, we report a case of melioidosis in a 42-year-old male patient with no underlying diseases and
with no history of traveling to endemic areas. This case adds to the scarce literature on non-endemic melioidosis and
offers insights into potential non-traditional transmission routes, diagnosis in non-endemic settings, and effective
treatment strategies. By sharing this case, we aim to heighten clinicians’ awareness of melioidosis, even in areas
where it was previously considered rare, and contribute to more informed decision-making in its diagnosis and treatment.
The timeline of patient diagnosis and treatment is presented in Figure 1.

Case Presentation

A 42-year-old male patient, who had been in good health previously and had no history of underlying diseases or
traveling to epidemic areas, was admitted to The Second Affiliated Hospital of Jiaxing University on August 22, 2024.
He came to the hospital due to having experienced “recurrent fever accompanied by erythema nodosum on the left lower
limb for more than half a month”.

The onset happened suddenly in early August 2024 when he developed a high fever reaching up to 40°C without any
obvious triggers. Along with the fever, he also suffered from chills, rigors, and headache. At the same time, painful
erythema nodosum emerged above the outside of the left knee, and a painful abscess formed in the left inguinal area, with
the local skin showing redness and swelling.

On the fifth day of the onset of the disease, the patient visited another hospital for the first time. At that time, due to
skin manifestations such as erythema and nodules on the left lower extremity, the patient was diagnosed with “skin and
soft tissue infection”. Considering the existence of an inflammatory response, methylprednisolone (at a dose of 40mg/d)
was given for anti-inflammatory treatment, and at the same time, nenoxacin (0.5g/d) was used in combination for anti-
infection treatment. The course of treatment was 4 days. His body temperature dropped briefly and the skin symptoms
were somewhat relieved. However, after discontinuing the hormone and continuing with nemonoxacin treatment for
another 4 days, his body temperature rose again and the skin pain became even worse.

When it was the 13th day of the onset, the treatment was changed to ceftriaxone at 2 g/d for 3 days. Despite this, he
still had recurrent fevers. In an attempt to bring down the fever, the patient took ibuprofen orally by himself, yet the
effect was only temporary.

Upon admission to The Second Affiliated Hospital of Jiaxing University, a series of examinations were conducted for
diagnosis. During the physical examination, his body temperature was measured at 38.8°C. There was a 2x3 cm
erythema in the left inguinal area and a 1x1 cm tender erythema above the left knee, while the rest of the physical
examination showed no abnormalities.

Laboratory tests were also carried out. For the infection indicators, the high-sensitivity C-reactive protein (hs-CRP)
was 92.65 mg/L (0.00-8.00 mg/L), procalcitonin (PCT) was 0.170 ng/mL (0-0.046 ng/mL), white blood cell count
(WBC) was 16.1x10%L (3.50-9.50x10%/L), and the percentage of neutrophils was 86.1% (40.0-75.0%) As for the
exclusion tests, including blood culture, fungal antigens (G test, GM test), T cell detection for tuberculosis infection, and
respiratory virus nucleic acids, all of them came back negative.

The patient’s chest computed tomography (CT) scan revealed pneumonia in the left upper lobe, combined with the
skin redness, levofloxacin was administered empirically to increase tissue penetration (Figure 2A). To clarify the
pathological information, a skin lesion resection was performed on the erythema nodosum of the left lower limb.
During the operation, purulent fluid was observed to flow out. Approximately 2x0.2 cm strip-shaped local skin tissue was
excised and sent for pathological examination and tNGS. Pathology indicated fat necrosis accompanied by suppurative
inflammation (Figure 2B). Tissue tNGS results showed B. pseudomallei (The normalized sequence count was 334 reads
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2024-08-05 %Onset

I
I
Sudden high fever (up to 40°C), chills, rigors, headache. :
Erythema nodosum on left knee & abscess in left inguinal area. :

S —————

2024-08-10 O 1st Outpatient Treatment (Other hospital)

Treated with Methylprednisolone 40 mg qd+Nenofloxacin 0.5 g qd for 4 days
Temp dropped briefly, and skin symptoms partly relieved.

B e e e e e e e e e e s

2024-08-14 Q Outpatient Continued (Other hospital)

Continued Nenofloxacin 0.5 g qd for 4 days after stopping Methylprednisolone.
Temp rose again, skin pain worsened.

-

2024-08-18 O 2nd Outpatient Treatment (Other hospital)
Switched to Ceftriaxone 2g qd treatment for 3 days.
Still had recurrent fevers, took ibuprofen with short effect.

e ——

2024-08-22 () Admission to Our Hospital

Admitted to The Second Affiliated Hospital of Jiaxing University due to "recurrent fever accompanied
by erythema nodosum on the left lower limb for more than half a month".

@ Physical Examination: Body temp 38.8 °C, 2 x 3 cm erythema in left inguinal area, 1 x 1 cm tender
erythema above left knee.

@ Infection Indicators: hs-CRP 92.65 mg/L (0.00-8.00 mg/L), PCT 0.170 ng/mL (0-0.046 ng/mL), WBC
16.1x10°/L (3.50-9.50x109/L), neutrophils 86.1% (40.0-75.0%).

® Exclusion Tests: Blood culture (-), fungal antigens (G test, GM test) (-), T cell detection for TB (-),
respiratory virus nucleic acids (-).

@ Chest CT: Patchy consolidation shadows in the upper left lung, suggesting bacterial pneumonia.
® Treatment: empirically treated with levofloxacin antibiotics.

2024-08-27 () In-hospital Diagnosis and Treatment
@ Surgical resection.
() @ Pathogen Identification: Burkholderia pseudomallei detected by tNGS in tissue & pus samples,
confirmed by microbiological culture.
® Drug Sensitivity Test: Sensitive to meropenem and doxycycline, resistant to ceftriaxone and
A fluoroquinolones.
) @ Brain MRI: Small patchy abnormal signals in right frontal lobe with surrounding edema.
2024-09-02 () © PET-CT: FDG metabolism slightly increased in right frontal lobe, indicating encephalitis.
T ® Treatment: Given meropenem (2g q8h) + doxycycline (0.1 g bid) for 2 weeks.
@ Outcome: Temp & infection indicators improved.

2024-09-13 () Post-discharge
Took doxycycline (0.1 g bid) + trimethoprim/sulfamethoxazole (80 mg/400 mg qid) for 6 months.

I
2025-03 () 6-month Follow-up !
@ Clinical Outcome: Lung & brain lesions mostly absorbed, skin redness/swelling gone, lab indicators |
normal, no recurrence. :
@ Epidemiological Investigation: Bought Yunnan turtles & soil before onset. Pathogen not detected in |
samples, but strain (ST46 type) related to SE Asia & Hainan strains. :

I

v

Figure | The timeline shows the entire diagnosis and treatment process of this case.
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Blood agar MacConkey agar

Figure 2 (A) The chest CT image before treatment. (B) The histological pathology image stained to visualize tissue structures. (C) The growth of B. pseudomallei on blood
agar and (D) MacConkey agar.

and pathogen load 282 copies/mL). Bacterial culture of pus revealed gram-negative bacilli (Figure 2C and D), which
were detected by mNGS both as B. pseudomallei. The blood tNGS testing result was negative.

Subsequently, drug susceptibility tests showed that the strain was sensitive to a variety of antimicrobial agents,
including imipenem, ceftazidime, amoxicillin/clavulanate, tetracycline, sulfamethoxazole-trimethoprim (Table 1). The
drug susceptibility testing was performed by methods for antimicrobial dilution and disk susceptibility testing of
infrequently isolated or fastidious bacteria (CLSI guideline M45-A3).

After a comprehensive physical examination, the magnetic resonance imaging (MRI) of the brain showed small
patchy abnormal signals in the right frontal lobe (Figure 3A).

Considering that melioidosis has the characteristic of being able to disseminate, a positron emission tomography/
computed tomography (PET/CT) scan was performed to further clarify the condition. The results of the PET/CT
examination indicated a patchy low-density edema shadow in the right frontal lobe, and the fluorodeoxyglucose
(FDG) metabolism in the adjacent gyri was slightly increased symmetrically (Figure 3B). Based on all the above
imaging findings, the possibility of encephalitis was taken into account.

Based on the melioidosis guidelines and drug sensitivity results, a treatment plan was formulated.” The patient was
treated with intravenous injection of meropenem at 2 g q8h combined with oral doxycycline at 0.1 g bid for 2 weeks.

Table 1 Antimicrobial Drug Susceptibility Testing of B. pseudomallei

Antibiotics MIC for Category (ug/mL) MIC Interpretation
Susceptible | Intermediate | Resistant (ng/mL)

Imipenem <4 8 =16 2 S
Meropenem - - - <l -
Ceftazidime <8 16 232 0.5 S
Cefepime - - - <l -
Amoxicillin/clavulanic acid <8/4 16/8 232/16 2/1 S
Peracillin/Tazobactam - - - 2 -
Tetracycline <4 8 |6 | S
Sulfamethoxazole- <2/38 - 24/76 <0.25/ S
Trimethoprim 4.75

Levofloxacin - - - <l -
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Brain MRI >

2024-08-30 2024-09-02
Before treatment

Figure 3 (A) The brain MRI image before treatment and (B) the PET-CT images.

(A) (B) (%)
‘b
2024-10-08 2024-12-23 2025-01-23
Follow-up Follow-up Follow-up

Figure 4 (A) The follow-up chest CT image and (B) the brain MRI image. (C) The follow-up appearance of the same area.

After this period of treatment, his body temperature and infection indicators improved significantly. After being
discharged from the hospital, he was given sequential oral doxycycline at 0.1 g bid and trimethoprim/sulfamethoxazole
at 80 mg/400 mg qid for 6 months for consolidation.

During the 6-month follow-up after treatment, the lesions in the lungs and brain were mostly absorbed (Figure 4A and 4B),
the skin redness and swelling subsided (Figure 4C), and the laboratory indicators remained normal without recurrence.

In terms of the epidemiological investigation, it was discovered that the patient had purchased live turtles and the soil
for raising them online which were sourced from Yunnan 15 days before the onset. Although the pathogen was not
detected in the environmental samples (turtle surface, soil) through culture and tNGS, whole-genome sequencing (WGS)
showed that the isolated strain (ST46 type) had a close genetic relationship with the strains from Southeast Asia (Vietnam
YB16 strain) and Hainan, China (Figure 5). Specifically, phylogenetic analysis revealed a genetic distance of 30 between
ST46 and B. pseudomallei, which is notably shorter than the average distance of 87.9 between ST46 and other
Burkholderia species, highlighting its closer evolutionary proximity to B. pseudomallei. Written informed consent was
obtained from the patients to publish this paper. This study was conducted in accordance with the Declaration of Helsinki
and approved by the Medical Ethics Committee of the Second Affiliated Hospital of Jiaxing University (Num:
2023JX132-01).

Discussion

Melioidosis has diverse clinical manifestations that lack specificity, making it extremely prone to misdiagnosis.'® The
difficulty in diagnosing this disease in non-endemic areas was particularly prominent, as clinicians often lack awareness
of its manifestations and have limited experience with such cases. In this case, the patient lived in Pinghu, Zhejiang
Province, China, which is a non-endemic area far from Hainan Province (endemic area in China). The patient was an
office employee of a company, primarily engaged in indoor work with no occupational requirement for outdoor activities
or contact with soil/water before the onset of symptoms, which helps rule out the traditional transmission of melioidosis
from soil and water, further highlighting the importance of this case. The patient mainly presented with recurrent fever,
erythema nodosum and abscesses on the skin, and infections in multiple sites (encephalitis and pneumonia), which made
it easily misdiagnosed as a common bacterial infection. The early empirical antibiotic treatments (such as nemonoxacin
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Figure 5 The phylogenetic tree. The red-boxed area highlights samples mainly from China and Vietnam. The XXL represents isolated strain (ST46 type) as shown in red text.

and ceftriaxone) were ineffective, highlighting the limitations of conventional antibacterial regimens against
B. pseudomallei.

Studies have shown that diabetes, alcoholism, chronic pulmonary diseases, chronic kidney diseases, long-term use of
hormonal drugs, or immunodeficiency caused by other diseases are high-risk factors for the occurrence of
melioidosis.'""'* However, the patient reported in this case had no underlying diseases but suffered from infections in
multiple sites, revealing the transmission and infection risks of this disease among healthy populations, which should
draw more attention from clinicians in non-endemic areas.
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The inability to identify Bacillus pseudomallei using conventional identification instruments and mass spectrometers
further exacerbates the difficulty of diagnosis. A systematic review comparing different diagnostic methods for melioi-
dosis showed that traditional methods have significant limitations, while tNGS has unique advantages in pathogen
detection.'® tNGS detection has the advantages of fast speed, wide coverage and high accuracy compared with mNGS
detection, but its cost is only one-fourth. The diagnosis in our report relied on the combined application of tNGS and
microbiological culture, demonstrating the necessity of using molecular detection techniques for precise pathogen
detection in cases of unexplained infections.

Based on the drug sensitivity test results, the appropriate antibiotic combination achieved a good therapeutic effect,
suggesting the significance of individualized treatment. A meta-analysis on the optimal antibiotic treatment duration
for melioidosis can also provide a reference for the treatment duration in this case, ensuring the effectiveness of
treatment.'*

Traditionally, melioidosis is transmitted through contact with soil or water in endemic areas.'> Although the pathogen
was not detected in the direct environmental samples (turtles and soil), considering the patient’s exposure history of
purchasing live animals from Yunnan online, it is speculated that the pathogen might have been indirectly introduced into
non-endemic areas through unmonitored environmental carriers (such as soil or biological products).'® This case implies
the existence of potential non - traditional transmission routes, which requires further investigation. Previous studies have
demonstrated that B. pseudomallei can spread over long distances through contaminated water sources, soil, or
animals.'”'® This case presents a novel scenario where cross-border pet trade might emerge as a new transmission
chain. Animals may also be important vectors for B. pseudomallei to extend its presence beyond traditional endemic
areas.”*! This highlights the need for greater awareness of such non - traditional transmission routes in the context of
increasing global trade. As people can easily access items from different regions through online platforms, the risk of
introducing infectious agents from endemic areas to non-endemic ones is rising. Authorities should consider implement-
ing measures to monitor and regulate the trade of potentially infectious items, such as live animals and plants, to prevent
the spread of diseases like melioidosis.

The ST46 strain is commonly found in Southeast Asia and Hainan, China.?? In our case, the isolated strain showed
high homology with the Vietnamese strain (with a single nucleotide polymorphism difference<5). It is hypothesized that
it might have been introduced into Yunnan through trade activities along the Lancang-Mekong River Basin. Although
Yunnan is not a traditional melioidosis endemic area, its tropical climate provides conditions that could potentially make
it a source of the pathogen. Therefore, it is essential to conduct environmental pathogen screening in such regions to
better understand the distribution and prevalence of the pathogen. A study on the phylogenetic analysis of
B. pseudomallei strains from different regions can help us better understand the genetic relationship between the strains
in this case and those in other regions, providing a basis for tracing the spread of the pathogen.?® This would not only
help in early detection and prevention of local outbreaks but also contribute to tracing the spread of specific strains across
different regions. Moreover, it emphasizes the importance of international cooperation in monitoring and controlling the
spread of infectious diseases, especially those with the potential for geographical expansion through trade and other
human activities.

In conclusion, the occurrence of cases in non-endemic areas like in our presented case indicates that the spread pattern
might be changing due to various factors such as global trade. Clinicians should be more vigilant about this disease even
in areas where it was previously rarely seen. This case enriches our understanding of melioidosis in terms of clinical,
diagnostic, treatment, and epidemiological aspects and can serve as a reference for clinicians in dealing with similar cases
in the future.

Ethics Approval and Informed Consent

This study was conducted in accordance with the Declaration of Helsinki and approved by the Medical Ethics Committee
of the Second Affiliated Hospital of Jiaxing University (Num: 2023JX132-01). Institutional approval was also required
and obtained from the Second Affiliated Hospital of Jiaxing University for the publication of the case details. Written
informed consent was obtained from the patients to publish this paper.
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