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Scoring system for prediction of severity and mortality

in pulmonary melioidosis
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52188U3834s : Retrospective cohort study luffthelsaUensniaufndeanuessinda dausiufl 1
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Han1sANe : §Udunau training set 245 318 wu 9 Jadeiduiusiumusuussliun sefuamidng
gnsnsiiin disseminated form dnsimsmela dasiniswuresiila anudulaindaledn Usinandadon
ydulnled Agdelulasiau Aanulunsnveadenuns wazdndiuanusueendiauludenuaseusuim
sonTuauiild fie adjusted odds ratio «Ju 17.16, 5.01, 1.09, 1.02, 0.99, 0.99, 0.99, 0.00 k&% 0.99 AUAITU
othszuuazuuumageufungy validation set 42 518 nudnsinsdeTisluiiaengudssgauazgennidu
Jovag 66.7 wag 87.5 Auly Auduwg positive likelihood ratio, negative likelihood ratio uag Youden
index \Ju 21.1, 91.3, 2.421, 0.865, 0.325 uay 36.8, 95.7, 8.474, 0.66, 0.325 AUAU
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ABSTRACT
Objective : To establish the scoring system for predicting mortality in pulmonary melioidosis.
Methods : This is a retrospective cohort study in patients who diagnosed as pulmonary
melioidosis. The sample were collected at Khon Kaen Hospital from January 1%, 2017 to December
31%, 2018, as a training set. We use the clinical characteristics of severe pneumonia of this set to
create the scoring system. We tested the validity of our system for predicting mortality in patients
from January 1%, 2019 to June 30", 2019, as a validation set.

Results : The scoring system was created from the training set of 245 patients. We found 9 factors
associating to severity. These factors are mental status, rate of disseminated form, respiratory rate,
heart rate, systolic blood pressure, absolute lymphocyte count, blood urea nitrogen, arterial pH, and
PaOZ/FiO2 with the adjusted odds ratio of 17.16, 5.01, 1.09, 1.02, 0.99, 0.99, 0.99, 0.00 and 0.99,
respectively. The scoring system was then used on the validation set of 42 patients. The result showed
that the system can predict mortality correctly in high risk gsroup and in very high-risk group that have
the mortality equal to 66.7% and 87.5%, respectively. The sensitivity, specificity, positive likelihood
ratio, negative likelihood ratio and Youden index in high risk group are 21.1, 91.3, 2.421, 0.865, and
0.325, respectively, while in very high-risk group are 36.8, 95.7, 8.474, 0.66, and 0.325, respectively.

Conclusions : The scoring system can predict the mortality correctly. This may help physicians

plan better treatment, and reduce mortality rate.

Keywords : Scoring system, mortality, pneumonia, Burkholderia pseudomallei
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Variables Severe Non-severe p-value Odds ratio
(n=127) (n=118) (95% CI)
Sex, male -n (%) 97 (76.4) 95 (80.5) 0.43 1.28
(0.69-2.36)
Age —-mean (SD) 56.3 (11.6) 55.6 (11.3) 0.63 1.01
(0.98-1.03)
Occupation
- Farmer -n (%) 17 (13.4) 19 (16.1) 0.19 0.59
(0.28-1.29)
- Employee -n (%) 50 (39.4) 55 (46.6) 0.08 0.61
(0.35-1.06)
- Business owner -n (%) 2(1.6) 5(4.2) 0.13 0.27
(0.05-1.45)
- Official government -n (%) 1(0.8) 1(0.9) 0.78 0.67
(0.04-10.99)
- Others -n (%) 57 (44.9) 38 (32.2) reference
Underlying diseases
- Yes -n (%) 103 (81.1) 98 (83.1) 0.69 0.88
(0.46-.69)
- None -n (%) 24.(18.9) 20 (16.9) reference
Hospital LOS -mean (SD) 12.5(12.9) 9(7.3) 0.01 1.03
(1.01-1.06)

LOS: Length of stay, days
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Factors Severe Non-severe p-value
(n=127) (n=118)
Vital sign and neurological status
- SBP (mmHg) -mean (SD) 118.4 (30.8) 126.6 (26.9) 0.03
- DBP (mmHg) -mean (SD) 69.8 (17.5) 71.1 (14.4) 0.51
- HR (/min) -mean (SD) 113.5 (21.0) 99.9 (17.9) 0.00
- RR (/min) -mean (SD) 29.1(8.2) 23.0 (6.6) 0.00
- BT (°c) -mean (SD) 38.4 (1.2) 37.9(1.3) 0.01
- Neurological status
Fully consciousness -n (%) 83 (65.4) 115(98.3) reference
Confusion state”-n (%) 44 (34.7) 2(1.7) 0.00
Laboratory investigations -mean (SD)

- WBC count (cells/mm?) 12,835.4 (7,073.8) 11,533.9 (7,050.5) 0.15
- Hematocrit (%) 28.9 (7.6) 28.0 (7.3) 0.32
- Platelet (cells/ mm?) 185,889.8 (115,426)  289,118.6 (171,023) 0.00
- Lymphocyte count (cells/mm?) 925.9 (726.2) 1,568.9 (1,003) 0.00
- BUN (mg/dL) 37.7 (30.5) 21.7 (29.0) 0.00
- Creatinine (mg/dL) 2.4(2.8) 1.61(2.7) 0.047
- Arterial pH 7.3(0.1) 7.5(0.1) 0.02
: PaOz/l:iO2 (mmHg) 348.9 (211.8) 507.6 (316.8) 0.04
Disseminated form -n (%) 104 (81.9) 56 (47.5) 0.00

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HR: Heart rate, RR: Respiratory rate, BT: Body temperature,

#Confusion state including confusion, lethargy, stupor or coma, WBC: White blood cell, BUN: Blood urea nitrogen, PaO2/

FiO2: Partial pressure of oxygen and fraction of inspired oxygen ratio

Wovnmsaesentadenuadiniasnansinmn i
Mol URn1sidanaranisiinlsavansniauiinie
ndeeladaviinjunsesig univariable wag

multivariable logistic regression analysis LaIWU
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Criteria and factors Unadjusted odds ratio Adjusted odds ratio

(95% confidence interval) (95% confidence interval)

Clinical and imaging criteria

Disseminated form 5.01(2.81-8.93) 5.01 (2.81-8.93)

Hemodynamics and neurological

status criteria

SBP (mmHg) 0.99 (0.98-0.99) 0.99 (0.98-1.00)
DBP (mmHg) 0.99 (0.97-1.01) N/A

HR (/min) 1.04 (1.02-1.05) 1.02 (1.004-1.04)
RR (/min) 1.14 (1.09-1.19) 1.09 (1.04-1.16)
BT (°c) 1.30 (1.06-1.59) 1.09 (0.83-1.42)

Neurological status: confusion state”

Laboratory criteria
WBC count (cells/mm?)
Hematocrit (%)
Platelet (10°/mm?)

ALC (cells/mm?) **

BUN (mg/dL)
Creatinine (mg/dL)
Arterial pH

PaO /FiO_ (mmHg)

30.48 (7.19-129.29)

1.00 (1.00-1.00
1.02 (0.98-1.05
1.00 (1.00-1.00
0.91(0.87-0.94
1.03 (1.01-1.04
1.12 (1.01-1.25
0.00 (0.00-0.19

(
(
(
(
(
(
(
0.99 (0.99-1.00

)
)
)
)
)
)
)
)

17.16 (3.87-76.17)

N/A
N/A
1.00 (1.00-1.00)
0.99 (0.998-0.999)
0.99 (0.97-1.02)
0.84 (0.64-1.11)
0.00 (0.00-0.04)
0.99 (0.99-1.002)

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HR: Heart rate, RR: Respiratory rate, BT: Body temperature,
#Confusion state including confusion, lethargy, stupor or coma, WBC: White blood cell, BUN: Blood urea nitrogen, PaO2/
FiO2: Partial pressure of oxygen and fraction of inspired oxygen ratio ##ALC: absolute lymphocyte count (lymphocy-

tosis: absolute lymphocyte count more than 1,500 cells/mm3 or lymphopenia: absolute lymphocyte count less than

1,500 cells/mm?)
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The Melioidosis Pneumonia Severity Score (Total score = 160 points)

Clinical/ imaging criteria | | Hemodynamics/

30 prints neurological status criteria
(B0 polnts)

Disseminated form ...+30

Tachycardia: HR »= 125 /min
Tachypnea: RA == 30 /min

= s e

Mental status change

Hypotension: 58P < 90 mmHg .,

420 abzolute lymphocyte count < 1,500 2D
0 *  Blood urea |'||[||)_[I.[-|'| == 30 mg,-’dl w10

10 = Arterlal pH < 735 or HCD3 < 18 w10
. +30 * Pa02/FD2 < 300 or 5302 < 30% w10

Laboratory criteria
(S0 paints)

*  Lymphopenia:

Risk class (points) Meartality (%) Recommended site of care

1 <= 40y 231
141-80; 333
n81-120; 667
IV >120 875

Brief inpatient
General inpatient
Semi intensive care or intensive care

Intensive care

HR: heart rate, RR: respiratony rate, S8°: systolic blood pressure, HCO3: bicarbonata lavel,
Pai02/Fi02: Partial pressure of meygen and fraction of inspéred oxygen ratlo, 5a02: owygen saturation

SYUUALLUUTIAS19TULE DL AR UAULNE
TugUae training set wudndiaula (sensitivity)
AN LN (specificity) positive likelihood ratio,

negative likelihood ratio wag Youden index Tu

Weag risk class NUANAGAIY FIR157199 4
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#14 risk class

Risk class (points)  Sensitivity Specificity LR+ LR- YI
| (<= 40) 15.8 56.5 0.363 1.489 0.277
Il (41-80) 26.3 56.5 0.605 1.304 0.172
Il (81-120) 21.1 91.3 2.421 0.865 0.325
IV (>120) 36.8 95.7 8.474 0.660 0.325

LR+: positive likelihood ratio, LR-: negative likelihood ratio, YI: Youden index
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