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ABSTRACT

Objective: To identify the predictors of mortality among in-hospital 

melioidosis patients.  

Methods: A total of 453 patients in Hospital Sultanah Bahiyah, 

Kedah, and Hospital Tuanku Fauziah, Perlis with culture-confirmed 

melioidosis were retrospectively included in the study. Advanced 

multiple logistic regression was used to obtain the final model 

of predictors of mortality from melioidosis. The analysis was 

performed using STATA/SE 14.0.

Results: A total of 50.11% (227/453) of the patients died at 

the hospital, and a majority (86.75%, 393/453) of cases were 

bacteremic. The logistic regression estimated that the bacteremic 

type of melioidosis, low platelet count, abnormal white blood 

cell counts, and increased urea value were predictors of mortality. 

The results showed that bacteremic melioidosis increased the risk 

of death by 4.39 times (OR 4.39, 95% CI 1.83-10.55, P=0.001) 

compared to non-bacteremic melioidosis. Based on laboratory test, 

the adjusted ORs from the final model showed that all three blood 

investigations were included as the associated factors of mortality 

for the disease [high white blood cell (>10伊109/L): OR 2.43, 95% CI 
1.41-4.17, P<0.001; low white blood cell (<4伊109/L): OR 3.82, 95% 

CI 1.09-13.34, P=0.036; low platelet (<100伊109/L): OR 4.19, 95% 

CI 1.89-9.30, P<0.001; high urea (>7 800 µmol/L): OR 5.53, 95% 

CI 2.50-12.30, P<0.001; and low level of urea (<2 500 µmol/L): OR 

3.52, 95% CI 1.71-7.23, P=0.001). 

Conclusions: Routine blood investigations during a hospital 

admission can early identify predictors of mortality in melioidosis 

patients.

KEYWORDS: Melioidosis; Infectious disease; Mortality; 

Predictors; Prognostic factors; Logistic model 

1. Introduction

  Melioidosis is affected by Gram-negative bacilli, Burkholderia 
(B.) pseudomallei. This bacteria is common in soil and freshwater 
saprophytes, generally found in rice paddy fields in tropical and 
subtropical areas. Melioidosis is an emerging infectious disease in 
developing countries, more likely in Southeast Asia and Northern 
Australia[1]. The disease is also found in developed countries 
due to the importation and traveling of the cases[2]. Firstly, it 
was documented in 1911 in Burma[2], followed by Malaysia and 
Singapore in 1913[3]. Despite the highest number of cases each year 
in Thailand, this country reported its first case in 1955[3], while the 
first case was reported in Australia in 1949[3]. In Australia's Northern 
Territory, the incidence rate is 50.2 cases per 100 000 population 
from 2009 to 2010[4]. Globally, the incidence of melioidosis per 
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Significance
There are still limited studies on the risk factors of mortality 

in melioidosis patients. The current study performed multiple 

logistic regression analysis to determine the predictors of 

mortality of melioidosis. The study shows bacteremic type of 

melioidosis, leukocyte count, platelet count and urea levels 

are risk factors of mortality in melioidosis patients, allowing a 

simple scheme for risk stratification of melioidosis patients.
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year was 165 000 people (95% CI 68 000-412 000), with a total of 
89  000 (95% CI 36 000-227 000) deaths[5]. 
  The exact incidence of melioidosis in Malaysia is unidentified as 
it is not a notifiable disease, although over a thousand cases have 
been reported all over Malaysia[6]. Around the 1980s in Malaysia, 
this disease was associated with hospitals' high mortality rate, 
particularly in the septicaemic form, which was 65.00%. The 
mortality rate reduced in the past 20 years after introducing the new 
treatment[7]. The incidence in Malaysia may vary between states, 
and even within the same state, there may be various hotspots[8]. The 
incidence of melioidosis in Pahang, where agriculture is the main 
economic activity, recorded culture-confirmed adult melioidosis 
of 6.1 per 100 000 population per year from 2000-2003. The state 
of Kedah, situated at the Malaysia-Thailand border and the largest 
rice producer in Malaysia, reported 16.35 per 100 000 population 
a year[9]. A recent study reported the direct medical cost of treating 
melioidosis patients in Kedah, Malaysia, was $233.61, and the cost 
increased with the increase of the length of hospital stay[10]. Another 
current study in the West Part of Pahang, Malaysia, compared the in-
hospital mortality between patients admitted for tropical acute febrile 
illness[11]. The tropical acute febrile illness includes in the study 
were leptospirosis, dengue, bacteremia, and melioidosis. The study 
reported that melioidosis patients increased the odds of in-hospital 
mortality by 5.002 times compared to patients with a diagnosis other 
than melioidosis. It showed that other acute febrile illnesses in the 
study had no significant associations with in-hospital mortality[11].
  Previous studies in Malaysia defined melioidosis's risk factors, 
including pre-existing comorbid conditions, older age, occupational 
exposure, inappropriate treatment, and male[9]; these factors also 
lead to mortality and recurrence of melioidosis[12]. In Malaysia, 
Hassan et al.[9] had identified the incidence and risk factors of 
melioidosis in Kedah from 2005 to 2008 retrospectively. The present 
study performed in the same hospital and added another hospital. 
This study also updates the current status of melioidosis, expanding 
the survey from 2014 to 2017, and added additional reports on the 
risk factors of mortality from melioidosis using odds ratio (OR). 
Mardhiah et al. had reported using the Cox model of predicting 
the mortality of melioidosis based on the same population[13]. The 
current study was conducted to identify the overview of patients' 
characteristics of dying from melioidosis and their predictor 
variables from 2014-2017 in Hospital Sultanah Bahiyah, Kedah 
(HSB) and Hospital Tuanku Fauziah (HTF) using the logistic model.

2. Subjects and methods

2.1. Data collection

  A retrospective cohort study research design was applied to review 
453 melioidosis patients in HSB and HTF from 1 January 2014 to 31 
December 2017. The documentation and data collection procedures 
followed the expert's suggestion, with Melioidosis Registry format 
guidance. The data on demographic data, clinical presentation, 
history of melioidosis, comorbidities, antibiotic received throughout 
the admission, and investigation findings were documented and 
analyzed. The patients' personal information, like name and 
hospital reference number, was not accessed in accordance with the 
institution's ethical standards and the Malaysian research committee. 
The final sample size obtained was 453 patients, calculated using 

the Power and Sample Size Calculation (PS) software. Multiple 
imputations were applied for the missing data of continuous 
variables. 

2.2. Selection of study participants

  All 510 melioidosis patients admitted to HSB and HTF were 
evaluated for the study's possible inclusion and exclusion criteria 
during the study period. The study includes all culture-confirmed 
melioidosis in HSB and HTF and adult patients aged over 15 years 
old. In order to reduce bias in the diagnosis of melioidosis, patients 
diagnosed by the serology only were excluded from the study. Other 
than that, patients who died within the 24 hours admission also were 
excluded from the study. Following these criteria, 18 patients (3.53%) 
aged less than 15 years old, four patients (0.78%) who had positive 
HIV, and 23 patients (4.51%) were not included in the final analysis. 
After excluding all 45 patients that did not fulfill the criteria, we 
included only 453 patients to study according to the sample size 
calculation stated in data collection part. The simple random 
sampling method was then applied in order to select 453 patients 
from 465 patients among those who fulfilled the criteria. Figure 1 
illustrated the flow of the study.

2.3. Study definitions

  The type of melioidosis distribution was categorized into 
bacteremic melioidosis (positive B. pseudomallei in the blood) 
and non-bacteremic melioidosis (positive B. pseudomallei in other 
than blood sites such as tissue, urine, wound, sputum, and stool). 
Variable jobs were classified into low and high risk according to 
the hazards of exposure to B. pseudomallei from the soil and water. 
The predictors of mortality were based on the socio-demographic, 
antibiotic received, comorbidities, previous history of melioidosis, 
and blood investigations. The patient's outcome was recorded as 
discharged well, "at own risk" discharge, transfer to other hospitals, 
or died in the data collection form. Then, it was categorized into 
died and survived to identify the logistic model of mortality from 
melioidosis.

2.4. Statistical analysis of baseline characteristics and risk 
factors

  All the statistical analyses were performed by using IBM SPSS 
Statistics version 26.0. Descriptive analysis-the frequency (n) and 
percentage (%) used for the categorical variable, while mean and 
standard deviation were used for the numerical variables of the 
patient's overall outcome and clinical presentation. Correlation 
between each predictor variable and the survival outcome was 
identified using Pearson's Chi-square or Fisher's exact test for the 
categorical variables. For the continuous variable, the independent 
t-test was used. The normality assumption for the independent t-test 
was assessed by graphing the histogram for each group. 

2.5. Advanced multiple logistic regression analysis

  Statistical analyses were performed using STATA/SE 14.0 for 
Windows (SAS Institute, Inc., Cary, NC). Univariate logistic 
regression analysis was applied to screen the association between 
each associated factor (demographic data, history of melioidosis, 
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comorbidities, antibiotic received throughout the admission, and 
investigation findings) with the patient's outcome. Only the variables 
associated with mortality that produced P-values less than 0.25 in the 
univariate analysis were input in the multivariate regression analysis.
  Multivariate regression analysis was used to estimate the predictors 
of mortality from melioidosis. The stepwise selection method was 
applied to adjust the interaction between the predictor variables. A 
P-value of 0.05 was considered statistically significant. The final 
logistics models were concluded after possible multicollinearity 
and interactions were tested for the model, checking the Hosmer-
Lemeshow test, classification table, area under the curve, and 
applied the regression diagnostic test and remedial measure. The 
final model interpreted the ORs and 95% confidence intervals (95% 
CIs) to estimate the association between death and the independent 
predictors of melioidosis mortality.

2.6. Ethics statement

  Approval of the study was obtained by Universiti Zainal Abidin 
Human Research Ethics Committee (UHREC) (protocol code: 
UniSZA/UHREC/2019/119) and Medical Research and Ethics 
Committee (MREC), Ministry of Health Malaysia (MOH) [NMRR-
19-3090-46158 (IIR)]. 

3. Results

3.1. Overview of melioidosis patients admitted to HSB and 
HSF

  Between January 2014 to December 2017, a total of 227 (50.11%) 

patients died from melioidosis, 159 (35.09%) patients were 
discharged well, 16 (3.53%) patients were "at own risk" discharge, 
and 51 (11.25%) patients were transferred to another hospital. 
The majority of the patients (98.23%, 445/453) were culture-
confirmed, and a combination of culture and serology diagnosed 
1.77% of patients (8/453). During the admission, the main clinical 
presentations among the melioidosis patients were fever and cough. 
The fever occurred in 387 patients (85.43%), and 226 patients 
(49.89%) presented with cough. Other clinical presentations, like 
the presence of sputum and abdominal pain, were reported in 95 
(20.97%) patients and 69 patients (15.23%), respectively (Table 1).

Table 1. Clinical presentation of melioidosis patients in HSB and HTF 

(n=453). 

Clinical presentation Yes, n (%) No, n (%)
Fever  387 (85.43)  66 (14.56)
Cough 226 (49.89) 227 (50.11)
Sputum   95 (20.97) 358 (79.03)
Hemoptysis 11 (2.43) 442 (97.57)
Abdominal pain   69 (15.23) 384 (84.77)
Dysuria 25 (5.52) 428 (94.48)
Headache 15 (3.31) 438 (96.69)
Others 358 (79.02)   95 (20.97)

HSB: Hospital Sultanah Bahiyah, Kedah; HTF: Hospital Tuanku Fauziah. A 
few types of the clinical presentation included in the "Others" classification 
are chest pain, nausea, vomiting, diarrhea, back pain, and lethargy.

3.2. Comparison of baseline characteristics and risk factors 
based on patient's outcome

  Table 2 compares the characteristics and risk factors between the 

Figure 1. The flowchart of patient selection process.

Culture-confirmed 

melioidosis patients

(n=510) 

Excluded:

Positive HIV (n=4) 
Excluded:

Diagnosed at <15 years old (n=18) 

Simple random sampling apllied to select patients

 for final analysis

Enrolled for final analysis 

(n=453) 

Excluded:
Less than 24 hours of  

hospital admission (n=23) 

[Downloaded free from http://www.apjtm.org on Sunday, July 25, 2021, IP: 10.232.74.27]



359 Logistic model of mortality from melioidosis in Northern Malaysia

surviving and deceased (Table 2). A total of 161 patients (70.93%) 

did not receive any antibiotics during the admission and died, and 77 

patients (34.07%) who received the antibiotics during the admission 

survived. A total of 219 patients (96.48%) died due to bacteremic 

melioidosis. Among patients who died, 153 patients had underlying 

diabetes mellitus, followed by 82 patients with hypertension, and 

35 patients had chronic kidney disease. Also, 97 (42.73%), 178 

(78.41%), and 175 (77.09%) patients who died had an abnormal 

count of platelet, white blood cells, and urea, respectively.

3.3. Univariate analysis of predictors associated with 
mortality in melioidosis patient

  In univariate logistic regression analysis (Table 3), the model 

Table 2. Characteristics of melioidosis patients in HSB and HTF [n (%)].

Varialbes   Survived (n= 226) Died (n= 227) 氈
2/t P-value

Mean age, year‡      49.20依15.63 54.55依14.27   3.79 <0.001
Gender
  Male       177 (78.32) 180 (79.29)
  Female        49 (21.68)   47 (20.70)   0.07a 0.799
Race
  Malay      201 (88.94) 198 (87.22)   2.84b 0.418
  Chinese       9 (3.98)   9 (3.96)
  Indian     10 (4.42) 17 (7.48)
  Others      6 (2.65)   3 (1.32)
Nationality
  Malaysian    223 (98.67) 223 (98.24)   0.14b >0.950
  Non-Malaysian     3 (1.33)   4 (1.76)
Occupation
  Unknown    84 (37.16)  96 (42.29)   1.24a   0.538
  High-risk exposure to B. pseudomallei    50 (22.12)  46 (20.26)
  Low-risk exposure to B. pseudomallei     92 (40.71)  85 (37.44)
Smoking status
  Unknown   207 (91.59) 212 (93.39)   1.06a   0.589
  Yes     9 (3.98)   9 (3.96)
  No    10 (4.42)   6 (2.64)
Antibiotics received
   No   149 (65.93) 161 (70.93)   1.31a   0.253
   Yes      77 (34.07)   66 (29.07)
Type of melioidosis distribution
   Non-bacteremic      52 (23.00)   8 (3.52)  37.42a <0.001
   Bacteremic    174 (76.99) 219 (96.48)
Previous history of melioidosis
  Yes    10 (4.42)  4 (1.76)    2.68a   0.102
  No     216 (95.58) 223 (98.24)
Comorbidity
  Diabetes mellitus    163 (72.12) 153 (67.40)   1.20a   0.307
  Chronic kidney disease      25 (11.06)   35 (15.42)   1.87a   0.212
  Chronic lung disease     6 (2.65) 10 (4.41)   1.02a   0.446
  Hypertension    65 (28.76)   82 (36.12)  3.14a   0.089
  Asthma    6 (2.65)   6 (2.64)  <0.01a >0.950
  Heart disease  10 (4.42) 12 (5.29)   0.18a    0.828
  Gout    4 (1.77)   6 (2.64)   0.40b    0.751
  Thalassemia    2 (0.88)   2 (0.88)  <0.01b  >0.950
  Liver disease    1 (0.44)   4 (1.76)   1.81b     0.372
  Other diseases  115 (50.88) 122 (53.74)   0.37b     0.542
Blood investigations
  Abnormal haemoglobin 164 (72.57) 162 (71.37)   0.08a    0.834
  Low and high white blood cell 140 (62.95) 178 (78.41) 19.61a <0.001
  Low and high platelet    41 (18.14)   97 (42.73) 38.85a <0.001
  High and Intermediate level urea    83 (36.73) 175 (77.09) 79.31a <0.001
  Abnormal albumin  210 (92.92)  224 (98.67)   9.34a   0.002
  Abnormal AST  206 (91.15) 214 (94.27)   1.64a   0.211
  Abnormal ALT 129 (57.08) 136 (59.91)   0.37a   0.568

‡Data is shown as mean依standard deviation and analyzed using an independent t-test; 氈
2=Differences between groups analyzed by either the aPearson 

Chi-square test or bFisher's exact test when appropriate. Percentages calculated based on total subjects (no.) for each disease group; a few of the illnesses 
included in the "Other diseases" classification are hepatitis B and C, thalassemia, and tuberculosis. Abbreviations: ALT, alanine aminotransferase; AST, 
aspartate aminotransferase. Comorbidity: data was presented for those with the disease only; the comparison of data was made based on those with and 
without the disease. Blood investigations: data was presented for abnormal/low/high values only. The comparison of data was made based on normal and 
abnormal/low/high value. 
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Table 3. Univariate analysis of predictors of mortality in melioidosis using simple logistic regression analysis (n=453).

Variables 毬 Crude OR 95% CI P-value

Age 0.02 1.02  1.01-1.04 <0.001
Gender

   Female 1
   Male 0.06 1.06  0.68-1.66   0.799
Race
  Others 1
  Malay 0.68 1.97  0.49-7.99   0.342
  Chinese 0.69 2.00   0.38-10.58   0.415
  Indian 1.22 3.40   0.69-16.69   0.132
Occupation
  Low-risk exposure to B. pseudomallei 1
  High-risk exposure to B. pseudomallei -0.01 0.99 0.61-1.64   0.987
Type of melioidosis distribution
  Non-bacteremia 1
  Bacteremia -2.10 8.18   3.78-17.68 <0.001
Antibiotics received
   Yes 1
   No 0.23 1.26  0.85-1.88   0.253
Previous history of melioidosis
  No 1
  Yes 0.95 2.58  0.80-8.35   0.114
Comorbid
  Diabetes mellitus
     No 1
     Yes -0.22 0.8  0.53-1.19   0.274
  Chronic kidney disease
     No 1
     Yes 0.38 1.47  0.85-2.54   0.173
  Chronic lung disease
     No 1
     Yes 0.52 1.69  0.60-4.73   0.318
  Hypertension
     No 1
     Yes 0.36 1.43   0.96-2.12   0.077
  Asthma
     No 1
     Yes -0.01 0.99  0.40-2.05   0.821
  Heart disease
     No 1
     Yes 0.19 1.21   0.51-2.85   0.670
  Gout
     No 1
     Yes 0.41 1.51  0.41-5.41   0.530
  Thalassemia
     No 1
     Yes -0.01 0.99  0.14-7.13 >0.95
  Liver disease
     No 1
     Yes 1.40 4.03   0.45-36.39   0.214
  Other diseases
     No 1
     Yes -0.11 0.89 0.69-1.16  0.396
Blood investigations
  Haemoglobin
     Normal (130-170 g/L) 1
     Abnormal -0.06 0.94  0.63-1.42  0.776
  White blood cell

     Normal [(4 -10) 伊109/L)] 1

     Low (<4 伊109/L) 1.84 6.32    2.21-18.08  0.001

     High (>10 伊 109/L) 0.73 2.08  1.37-3.16  0.010
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Variables 毬 Crude OR 95% CI P-value

  Platelet

     Normal (>158伊109/L) 1

     Intermediate [(100-149)伊109/L)] 0.73 2.08 1.23-3.54 0.007

     Low (<100 伊109/L) 1.81 6.13 3.22-11.67 <0.001

  Urea
     Normal ( 2 500-7 800 µmol/L) 1
     Low (<2 500 µmol/L) 1.46 4.30 2.64-7.01 <0.001
     High (>7 800 µmol/L) 2.04 7.66 4.68-12.52 <0.001
  Creatinine
     Normal  (65-125 µmol/L) 1
     Low (<65 µmol/L) -0.47 0.63 0.32-1.21 0.166
     High  (>125 µmol/L) 1.32 3.74 2.42-5.79 <0.001
  Albumin
     Normal (556.73-767.38 µmol/L) 1
     Abnormal  1.74 5.70 1.63-19.80 0.006
  AST
     Normal (10-45 U/L) 1
     Abnormal  0.47 1.60 0.77-3.30 0.204
  ALT
     Normal (10-55 U/L) 1
     Abnormal  0.11 1.12 0.77-1.63 0.541

found 13 significant factors (P<0.25) and one clinically important 

variable (diabetes mellitus) to be included in the multivariate logistic 

regression analysis: age, type of melioidosis, previous history of 

melioidosis, chronic kidney disease, hypertension, liver disease, 

white blood cell, platelet, urea, creatinine, albumin, and AST.

3.4. The final logistic model of mortality in melioidosis 
patients

  In multivariate logistic regression analysis (Table 4), the model 

found four significant factors associated with mortality from 

melioidosis: the type of melioidosis distribution, white blood cell 

count, platelet count, and urea level. The results indicate bacteremic 

melioidosis increased the risk of dying from melioidosis by 4.39 (OR 

4.39, 95% CI 1.83-10.55, P=0.001) compared to non-bacteremic 

melioidosis. Based on laboratory test, the adjusted ORs from the 

final model showed that all three blood investigations were included 

as the associated factors of mortality for the disease (low platelet: 

OR 4.19, 95% CI 1.89-9.30, P<0.001; high white blood cell: OR 

2.43, 95% CI 1.41-4.17, P<0.001; low white blood cell: OR 3.82, 

95% CI 1.09-13.34, P=0.036; high urea: OR 5.53, 95% CI 2.50-

12.30, P<0.001; and low level of urea: OR 3.52, 95% CI 1.71-7.23, 

P=0.001). 

Table 4. The final model of predictors associated with mortality from melioidosis patients in HSB and HTF using multiple logistic regression analysis 
(n=453).

Varialbes 毬 Adjusted OR 95% CI P-value
Type of melioidosis distribution
  Non-Bacteremia 1
  Bacteremia 1.48 4.39    1.83-10.55 0.001
White blood cell
  Normal [(4-10)伊109/L] 1
  Low (<4伊109/L) 1.34 3.82   1.09-13.34 0.036
  High (>10伊109/L) 0.89 2.43  1.41-4.17 <0.001
Platelet
  Normal (>158伊109/L) 1
  Intermediate [(100-149)伊109/L) 0.47 1.60  0.84-3.03 0.150
  Low (<100伊109/L) 1.43 4.19  1.89-9.30 <0.001
Urea
  Normal ( 2 500-7 800 µmol/L) 1
  Low (<2 500 µmol/L) 1.26 3.52 1.71-7.23 0.001
  High (>7 800 µmol/L) 1.71 5.53   2.50-12.30 <0.001

aForward stepwise logistic regression model applied; the multicollinearity and interaction were not exist in the final model; the preliminary final 
model was properly specified (_hat: P<0.001) (_hatsq: P=0.152); Hosmer-Lemeshow test (P=0.813), classification table (overall correctly classified 
percentage=72.9%), and area under the curve (78.8%) were applied to check the model fitness; regression diagnostics were performed by plotting the 

leverage versus estimated logistic probability plot, Δ牔D versus estimated logistic probability plot, 牔氈
2 versus estimated logistic probability plot, Δ牔毬

versus estimated logistic probability plot residual. Remedial measures were applied, and no influential observations were detected in the model.

Table 3.  Continued.
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4. Discussion

  In this study, melioidosis patients were presented with fever and 

cough during admission to the hospital. Fever and cough were 

reported as the most common presentation in melioidosis patients 

during admission in a study conducted at Hospital Universiti Sains 

Malaysia, Kelantan[14]. 

  We agree with the previous study from Manipal that diabetes 

mellitus was not the factor that contributed to the mortality from 

melioidosis[15]. We found that underlying diabetes mellitus was 

not statistically significant with the mortality due to melioidosis. 

The finding contrasts with another study in Malaysia that 

reported diabetes mellitus was the predictor of mortality from 

melioidosis[9,12]. Another study by Mardhiah et al. reported based 

on the same population using the Cox model identified that diabetes 

mellitus becomes a protective variable towards mortality[13].

  It is common for bacterial infection patients to have a high white 

blood count due to the fever and presence of sepsis[14]. Our finding 

showed that the chance of dying from melioidosis increased by 

2.43 times when patients have higher white blood cells. Besides, 

our study observed a lower white blood count (< 4伊109/mL) in dead 

patients compared to those who survived. The finding was similar 

to a study in Khon Kaen Hospital, Thailand, which found that 

decreasing the white blood cell count increased the chance of dying 

from melioidosis by 7%[16]. We also note a high mortality rate in 

bacteremic melioidosis with a total of 96.5%. From the literature, 

since the bacteria was present in the blood, most bacteremic patients 

will have a high white blood cell[17]. We agree with several studies 

that reported bacteremic increased the chance of melioidosis 

mortality[18,20]. Chien et al. found that patients with bacteremic 

melioidosis reduced the chance of getting survival by 98% (OR 0.02, 

95% CI 0.00-0.25)[17].

  Here, we show that platelet count is another clinical blood 

investigation detected as a predictor of mortality from melioidosis. 

The correlation between thrombocytopenia and high mortality 

from melioidosis was reported in previous studies[19,20]. The 

thrombocytopenia was related to the lower immune system that 

reflects the severity of the disease[22]. Melioidosis patients with low 

platelet were observed to have the underlying disease, leading to 

mortality. Another study that was conducted among sepsis patients 

reported that sepsis was correlated with the low platelet count and 

increased the chance of dying[23,24]. 

  In past studies, renal failure was reported as the risk factor of 

mortality from melioidosis[25-27]. Our result found that having the 

underlying renal disease was not correlated with mortality from 

melioidosis. Our finding shows that renal dysfunction based on the 

urea count was one of the predictors. The discovery is in line with a 

study that was conducted at Khon Kaen Hospital, Thailand, which 

reported the blood urea nitrogen was one of the predictor factors of 

mortality from melioidosis[16]. It was reported that the risk of death 

from melioidosis increased by 5.7% for every one mg/dL increase 

of blood urea nitrogen[16]. The importance of monitoring the renal 

function during hospital admission was highlighted in several studies 

as it was positively correlated with mortality in melioidosis patients. 

The high blood urea nitrogen level in patients demonstrating renal 

impairment and patients with these clinical features were more likely 

to die from the infection[16,28]. 

  The study's findings have provided an updated major review of 

predictors of mortality among melioidosis patients in the Malaysian 

endemic area. The findings may be general in other endemic areas 

in Malaysia since similar clinical routines and investigations were 

applied in all hospitals in Malaysia. The strength of the study is the 

large sample size was used. All patients included in the study were 

culture-confirmed positive B. pseudomallei was considered as the 

gold standard in detecting these bacteria. The study's limitation is 

that we cannot identify the lack of information to identify either the 

patients received the delayed treatment or not. The data are very 

important to prevent bias in assessing the predictors of mortality 

from melioidosis. It is suggested to use a prospective study for future 

studies to collect more detailed information on this. Other than that, 

since the lower platelet and white blood cell may be the indicator of 

early sepsis in melioidosis[16,24,25,29], it is recommended to identify 

the correlation between these clinical factors and the presence of 

sepsis among melioidosis patients. There was not enough available 

data to investigate the relationship between these variables in the 

current study. 

  In conclusion, four predictor factors that were associated with 

mortality in melioidosis were bacteremic melioidosis, high and 

low white blood cell count, low platelet count, high and low urea 

level. The clinical blood investigations represent the majority of the 

predictor factors found in the current study. The physicians should be 

alert with the high mortality rate among the bacteremic melioidosis 

(96.47%, 219/227), and rapid treatment during admission may be 

needed among these patients. During hospital admission, routine 

blood investigations screening can be used as an early indicator of 

treating melioidosis patients without delay in reducing the mortality 

rate.
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