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To develop a clinical risk score (Nakhonphanom score; NP score) to help
in prediction death for hospitalized community-acquired pneumonia.

A case-control data analysis was conducted at Nakhonphanom hospital,
Thailand. Retrospective data collection from 1* January 31°
December 2019, of 1,006 hospitalized community-acquired pneumonia,
case were 355 death cases and control were 651 survival cases. The best
predictors were selected by multivariable logistic regression and
transformed into clinical predictive scores.

The best combination of predictors included ECOG (Eastern Cooperative
Oncology Group) score 3 and over, White Blood Cell less than 4,000 cells/mm?’,
serum lactate over than 4 mmol/L, multi-lobar or bilateral pneumonia,
and shock. The scores predicted death correctly with an AUROC of 80.1%
(95CI; 77.30, 82.96). The likelihood ratio of positive for death was 0.52
(95%Cl; 0.43, 0.62) in the low-risk category, 2.47 (95%Cl; 2.04, 2.99) in the
moderate-risk and 9.96 (95%Cl; 2.93, 33.77) in the high-risk.

NP score is a simple clinical risk score prediction model that may help
physician predict death in hospitalized community-acquired pneumonia.
Further score external validation and clinical treatment guideline can
significantly improve community-acquired pneumonia outcomes.

Clinical risk score, NP score, Community-acquired pneumonia, Mortality rate.
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meladiuans egetos 3 Tu 5 91013 T 14 wie
gumnfishninuni le weuwmiles 1§unthendusius
Aunismeladn (pleuritic chest pain) AgI9WU
consolidation signs Lnewiafl 2 fie o159 19AATn
Antuiiosnd 2 §Unvi uasinasidedt 3 fonmied
nsweniturdethumiiintuluel (New pulmonary
infiltration) lausnsunianielu 48 dalumdesuly
Tulssmeuia

2. CURB-65 score ngfy n1suseiiu
ATULsveaglsUendniaumey Jediudi
YaduiduadenisideTin e CURB-65 lurdeves
confusion, BUN > 20 me/dl, RR > 30 ASa/und,
low blood pressure (systolic < 90 mmHg #%3®
diastolic < 60 mmHg) wazaE > 65 9

3. ECOG muefs MsUsziiiuaniizved
furelaglduuuyseiiiuves Eastern Cooperative
Oncology Group Buvsiftaeeeniiiu 6 s e 0-5

4. Shock waneds danudulain mean
arterial pressure #1191 60 mmHg Tuﬁajﬂwﬁﬁ
audulafmiuund viedl SBP f1nd1 90 mmHg
39uAU9IN13999 poor tissue perfusion LU
fowiudu Wlawwusia Jaaizesnies capillary

refill time 81737 AUD 9911534

NANIIANEN

sy SwauglieideTin (cases)
355 A1 wagdLIuinefisendin (controls) 651 Ay
Tudnnuitheisaesnduiidadiuves e o1y uay
IsausgamunnImsewingu 2 1sa Tduananeiu
(M31971 1) dnwagmenddnlundy cases Tdndm
vosdnunedwoluinnniingu controls eensd
HedAgyneadalann Arpziul ECOG Faussesy
3 3l FhAvuu CURB-65 1nnninswsiy 2 innnaz
shock 14e1 inotropic drug LLaSLﬂuﬁﬂaaﬁdﬂﬁiam
mmisawmmaﬂgmgﬁ (64% vs 57%, p = 0.037)
(5197 1) wan1sMsITNIeResURTANT Tundu
cases WUARAIUAIURAUNR White Blood Cell
Count Wowni1 4,000 cell/mm’, serum lactate
110131 4 mmol/L, serum HCO® < 22 mEg/L uag
naLeneLsgUon multi-lobular %30 bilateral
pneumonia ludadaufiuinniingu controls
agnafitfuddeymneadn (p-value < 0.05) (5197 1)

A1979% 1 Clinical characteristics of cases and controls, evidence of difference area under

receiver operating curve (AUROC) and 95% confidence interval (Cl)

Characteristics Cases Controls p-value AuROC (95%Cl)
(n = 355) (n = 651)
n (%) n (%)

Age (years) Mean+SD 64 (17%) 63 (16%) 0.197 0.51(0.47, 0.55)
Male 227 (64%) 433 (67%) 0.445 0.49 (0.46, 0.52)
Comorbidity > 2 183 (52%) 323 (50%) 0.598 0.51(0.48, 0.54)
Refer from primary care units 227 (64%) 371 (57%) 0.037 0.54 (0.53, 0.57)
CURB-65" > 2 284 (80%) 254 (41%) <0.001 0.40(0.37, 0.43)
ECOG" score > 3 113 (32%) 144 (22%) 0.001 0.55(0.52, 0.58)
WBCc < 4,000 cell/mm?® 43 (12%) 18 (3%) <0.001 0.55(0.52,0.58)
Serum lactate > 4 mmol/L 111 (31%) 104 (16%) < 0.001 0.58(0.55, 0.61)
Serum HCO3 < 22 mEg/L 170 (48%) 179 (28%) <0.001 0.40(0.37, 0.43)
Multi-lobar or Bilateral 249 (70%) 334 (51%) < 0.001  0.59 (0.56, 0.63)

pneumonia
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A151990 1 Clinical characteristics of cases and controls, evidence of difference area under

receiver operating curve (AuUROC) and 95% confidence interval (Cl) (#i9)

Characteristics Cases Controls p-value AuROC (95%Cl)
(n = 355) (n = 651)
n (%) n (%)
Shock 243 (69%) 124 (19%) <0.001 0.75(0.72,0.77)
Ventilator assisting 293 (83%) 272 (42%) < 0.001 0.70 (0.68, 0.73)
Inotropic using 196 (55%) 121 (19%) <0.001 0.68(0.65,0.71)

°CURB-65 = is a clinical prediction rule that has been validated for predicting mortality in community-acquired
pneumonia, "ECOG = performance status is an attempt to quantify patients' general well-being and activities of

daily life, “WBC = White Blood Cell

Yadeiimunzaudmsuniadentdviuie
n1svdedinlugUaglsnvondnauyusy lawn
ANAzUL ECOG N2 shock A1 White Blood Cell
count HoEA31 4,000 cel/mm?® seau lactate
Twiden 11N31 4 mmol/L wazkaenalsduan wu
multi-lobar %39 bilateral pneumonia InguUsszAU
Tuusaytadeoandu 2 dnvay Aenisinseolil
Uadesanan daulladesunssudsseainlsameuna
Ugunidu msltiedestiemela vidomsldonsed
awsuladin idesainmaidentlads samnauufgiu
gaansAnufidasnsUstfiuaudsduszesiy
wsnvasUieUandniauyury Ingdaanisiiung

lanainnisi@edinannnisusesiuluszausn

Faaglaildsanguaefiiiunszuiunisdnwiune
auAls WU Msdadomnannlsaneiunayguglisy
milfieTestemela wiensldenseduanudiladio
Fetladomarilumanvu fiRdnasnulugaeiia
91msnanatiniineuinsguusauaziasluszognds
vaansandulsa dsiiamidssdenisidedin
Aouinage faudfagilan AUROC gaudidiefiansanain
msaliulsauds onvaghifiunuimlunstierinneg
mMadsTislusrozuanEuvesanzondniauguy
Hadrineg fanla grandnurmazuuluudas
dnwaizanal coefficient suaqﬁﬁﬂﬁ?w‘] (An51971 2)
AAzbuuTINAIINlAINaTINTeIA ALY
urtaziladeillévoman

mi’Nﬁ 2 Best multivariable clinical predictors, odds ratios (OR), 95% confidence interval,
logistic regression beta coefficient (3) and assigned item scores.

Predictors OR 95%Cl p-value B Score
Clinical findings ECOG score > 3

0 1.00 Reference - - 0

1 2.21 1.57,3.13 < 0.001 0.79 55

Shock

0 1.00 Reference - - 0

1 7.86 5.74,10.78 < 0.001 2.06 9.0
Laboratory findings WBC < 4,000 cell/mm?

0 1.00 Reference - - 0

1 3.61 1.85,7.03 < 0.001 3.61 35
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mswﬁ 2 Best multivariable clinical predictors, odds ratios (OR), 95% confidence interval,
logistic regression beta coefficient (8) and assigned item scores. (¢8)

Predictors OR 95%Cl p-value B Score
Serum lactate > 4 mmol/L
0 1.00 Reference - - 0
1 1.27 0.88, 1.84 0.207 0.24 1.0
Radiological finding Multi-lobar or Bilateral pneumonia
0 1.00 Reference - - 0
1 1.89 < 0.001 1.85, 7.03 0.63 3.0

AULANANNVDIAIAZLUL 910 0 8 22
serhanguuiiaualugun1snseefivesdAziul
5ewing cases waw controls (N5l 1) Tneeazuy
g anansavhunensdeTislusziu AUROC Seuaz

1Y

80.1 (95%Cl; 77.30, 82.96) (ﬂi'ﬁ/\lﬁl 2) fiszdu

o o w

HodAglay Hosmer-Lemeshow goodness-of-fit
1 0.3373 yin1svagdeu internal validation ¢ne35

20

101

10

20+

bootstrapping method @asawfial AUROC ¢
winfu $ouay 80.1 (95%Cl; 73.64, 85.23) wazlile
wasApzhuudunnudesonisdedineny
m’mL?immﬂ%mﬁam%uuuqa%u (n57 3)
dm3u Sensitivity, Specificity, positive predictive
value Ua¥ negative predictive value Y84 NP score
Wiy $e8ay 65.9 84.8 70.7 uay 82.0 MUAINU

[ percentcase

I percentcontrol
n (case) = 355 vs n (control) = 651

T
10
NPscore

15

20

s 1 Percentage distribution of clinical risk score of cases (n = 355) vs controls (n = 651).
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1.00
0.75+

0.50

Sensitivity

0.25+

0.00
T T
0.00 0.25 0.50 0.75 1.00
1 - specificity

Area under curve = 0.8013 se(area) = 0.0144

519 2 Area under receiver operating characteristic curve of clinical risk score and 95% confidence
interval (Cl) on prediction of death.

—— Pr(dead01)
®  obsrisk

T
0 5 10 15 20
NPscore

5T 3 Observed risk (square) vs score predicted risk (solid line) of death.

vdnthhaeuunuiaiu 3 daeietl  msdedinldvindu 0.52 (95%C; 0.43, 0.62) Tuga
e (0-7.5) aandesdunans (8-17.5) uag AzuuuAsn 2.47 (95%Cl; 2.04, 2.99)
Andeage (18-22) tilevlugnisudanansnadn - Frezuuunmdssunaisuas 9.96 (95%Cl;
furmAl likelihood ratio of positive #e 2,93, 33.77) lutisazuuunuidsags (197l 3)
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A15199 3 Distribution of cases and controls into low, moderate, and high probability categories,

likelihood ratio of positive (LHR+) and 95% confidence interval (CI).

Probability Score Cases Control LHR+ 95%Cl p-value
categories (n = 355) (n =651)
n (%) n (%)
Low 0-75 106 (29.9%) 524 (80.5%) 0.52 0.43, 0.62 < 0.001
Moderate 8-175 232 (65.4%) 124 (19.1%) 247 2.04,2.99 < 0.001
High 18- 22 17 (4.8%) 3(0.5%) 9.96 2.93,33.77 < 0.001
Mean+SE - 10.36 (+0.28) 4.34 (+0.17) - - < 0.001
=)
anUsnema

Jagtuiinisfnudumniiiomssuu
azuuudszifiuanudsslagldoinisninddn
(Clinical risk score) LilovuigAuguLe
ameunIndou warnensallsalendniauguyuly
Al Hreliwnmddndularausunissnugield
ogamnEaL 39 clinical risk score lugauaRTild
TumsUszfiuanuguusivedsalendniauyusuly
{nmsasiidnuns deolud e 19de i parameter
fouitgn aunsmirluldldsuieiegeeny ua
angtios limslasudvanaanneny lsausydnd uax
investigation AslEANRRUNAVETTINGN organ
dysfunction 1IN dsnsaTUnNENEU Y
muuwInensinw uaglddndulalunisiien
anuifuli3nuilulseenuiale annsaviune
anudndudedddiniosenela wissnsedu
anuiulaiinvesiaeld ansseviunednsnsidedin
7 30 u 1 uslutlaguudslaidl clinical risk score

D

4

Manysaluuy Nildnuae criteria AsUANE19AU”
' < a wvaa . .
ae19l3fn TunanwUfUaT clinical risk score
MensnseUsziiuanusuksadlsaandniauyL Ty
wazanIavieALEsan s dsTInva ey
1un CURB-65, CRB-65 uag PSI score® loeild
FwungUaedndu low risk ude high risk il

a o

#sunsSnwwuugUisuen vieguaelu”

v
o

#9¥14 3 predictive score 1 § performance Llouriu

R

lunsvineanugulswedlsavendniauyuvy
Tudlvg) s CURB-65 danuwmunzauniazldly

4 a 1 d‘ dl v o v (11)
N2IRNLRUNINNTT score DU \Weannldine lddudeu

usl CURB-65 tag PSI fitadninnaneusznisiidngy
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