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Table 1 Blood data of patients in the investigation and validation group

Investigation group

Validation group

(n=217) (n=208) P

Procalcitonin 20.6+27.6 145+189 (ng/mL) 0.0083
C-reactive protein (CRP) 16.5+10.2 16.9+9.8 (mg/dL) 0.7034
Total protein 6.0£1.0 6.0+£1.1 (g/dL) 0.9584
Albumin 29+0.6 29+0.7 (g/dL) 0.2594
Total bilirubin 1.2+1.2 1.3+1.2 (mg/dL) 0.6148
Aspartate aminotransferase (AST) 132.9+749.6 92.8+437.5 (lusL) 0.5024
Alanine aminotransferase (ALT) 85.2+455.9 63.5+£275.5 (lu/L) 0.5559
Creatine kinase (CK) 665.5+£3195.8 407.8£1381.5 (lu/L) 0.3102
Blood urea nitrogen (BUN) 32.7+21.3 29.1+19.7 (mg/dL) 0.0728
Creatinine 1.6+1.5 1.4+1.2 (mg/dL) 0.2349
estimated glemerular filtration rate (eGFR) 52.4+34.4 53.7+34.4 (mL/min/1.73m?) 0.7040
White blood cell count (WBC) 13.5+11.1 13.6+10.3 (x103/uL) 0.8819

Basophil 0.3+0.3 0.3+0.2 (%) 0.5516

Eosinophil 0.4+1.2 0.6+1.1 (%) 0.1939

Neutrophil 849+14.8 83.0£15.3 (%) 0.2009

Lymphocyte 9.6+125 10.3+13.8 (%) 0.6110

N/L 21.2+24.0 19.7+£19.9 0.4913
Red blood cell count (RBC) 3.5+0.8 3.6+09 (x108/uL) 0.3319
Hemoglobin 10.8+2.4 10.9+2.6 (g/dL) 0.7182
Hematocrit 32.0+7.2 325+7.9 (%) 0.4967
Mean corpuscular volume (MCV) 92.5+7.1 91.5+84 (f1) 0.1723
Mean Corpuscular Hemoglobin (MCH) 31.2+27 30.9+5.7 (Pg) 0.5517
Mean Corpuscular Hemoglobin Concentration (MCHC) 33.5+27 34.6+125 (%) 0.2352
Red cell distribution width (RDW) 14.8+2.3 149+25 0.5982
Platelets count 169.0+101.4 181.8+1155 (x108/uL) 0.2268

FEC DY — FIiE 231 fimd o 72
SRR CHBRMTRARNFTh o724 HF

(CRP=2257 mg/dL, Alb<28 g/dL, BUN=32 mg/dL,
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PS:0 (n=7) T100%, PS:12 U F» 9 H 1-21H
Fitk, n=151) T85%, PS: 34 (n=59) T64% T, PS
AEWVIT E 30 AAFRIIARRTH - 72 (p=00010, Fig.
3).
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BHEERR - MR TN ZEN 1L BITH - 72, FERII IR
B EAL 2330 B (50%), Nlige (15 %) - Woifi ke (11
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I LA 4a (2 61), ZERIE - MiKlEASEhEh 1
BITH o7z, MEEHE T PS O/ FHF i i3 %
&, 30 HAEMFHEIEPS: 0 (n=51) T90%, PS:12 (n
=126) T81%, PS:34 (n=31) T52% T, PS 3%
WPz L <BIMELZ (p=0.0001, Fig.4).
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Table 2 Infectious diseases in the investigation and validation group
Investigation group Validation group
(n=217) (n=208)
n (%) n (%)

Pneumonia 55 (25.3) 71 (34.1)
Pyelonephritis 30 (13.8) 21 (10.1)
Sepsis 24 (11.1) 17 (8.2)
Urinary tract infection 18 (8.3) 12 (5.8)
Bacteremia 15 (6.9) 12 (5.8)
Cholangitis 14 (6.5) 9 (4.3)
Enteritis 7 (3.2) 6 (2.9)
Cholecystitis 6 (2.8) 4 (1.9)
Cellulitis 6 (2.8) 1 (0.5)
Appendicitis 5 (2.3) 3 (1.4)
Peritonitis 4 (1.8) 11 (5.3)
Prostatitis 4 (1.8) 2 (1.0)
Candidiasis 3 (1.4)
Stomatitis 3 (1.4) 1 (0.5)
Prosthetic vascular graft infection 2 (0.9) 1 (0.5)
Pancreatitis 2 (0.9) 2 (1.0)
Liver abscess 1 (0.5) 4 (1.9)
Infective endocarditis 1 (0.5) 3 (1.4)
Catheter infection 1 (0.5) 2 (1.0)
Pelvic abscess 1 (0.5) 2 (1.0)
Diverticulitis 1 (0.5) 1 (0.5)
Mediastinitis 1 (0.5) 1 (0.5)
Osteomyelitis 1 (0.5)
Wound infection 1 (0.5)
Infectious aortic aneurysm 1 (0.5)
Perianal abscess 1 (0.5)
Cystitis 1 (0.5)
Meningitis 1 (0.5)
Dermatitis 2 (1.0)
Fasciitis 2 (1.0)
Abdominal abscess 1 (0.5)
Ischemic colitis 1 (0.5)
Mesenteric panniculitis 1 (0.5)
Pericarditis 1 (0.5)
Pleuritis 1 (0.5)
Pulmonary abscess 1 (0.5)
Renal abscess 1 (0.5)
Respiratory infection 1 (0.5)
Unknown focus 8 (3.7) 10 (4.8)

&7 MIREIEASEFOND KT (Hb, Ht, M/MRIE,
TFEERED), SEMED B WITM &Y~ — 5 — (PCT,
CRP, Presepsin, soluble triggering receptor expressed
on myeloid cells 1, soluble urokinase plasminogen acti-
vator receptor), FAEPEYA b4 4 ~ (interleukin 6, in-
terleukin 10, soluble interlekin-2 receptor), Ml
43F- (soluble E-Selecin), IL#E&E R BIH KT~ (soluble
thrombomodulin, fibrin/fibrinogen degradation prod-
ucts), DFEREZ KBL9 50T (B-type natriuretic pep-
tide), FFH#¥AE % IKWL9 % T (cholinesterase), IR

MART — & (BB ORERRIRE, T, Ok &z
L 7= SOFA score, APACHE II score, MEDS score’ ™.
NS ORFITAE, BEE, Bk vHTillko
ML ZENENEF L H o T b,

AWE7ETld CRP=2257 mg/dL, Alb<2.8 g/dL, BUN
=232 mg/dL, RDW=153 2% % # (>38C) - & PCT
e (>2.0 ng/mL) %23 % 16 %L Lo BFH O ML
FHARKTFTH -7z, CRP EHIZEGE, BE, H
CoeEs s, EAEE, AME e L LB L, Lobo, Sierra
513 ICU BB\ THE CRP MUE s # B E B & 078
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criminating 30-day mortality.

CTYAZOHMEEET 2 EHmELTWE*. Alb &

RS EE, HRE, A, WIEZ LB L, Honda,

Kaysen S I3 KNEALBEHICIBIT 2 FEARRE T & )
HLTWwA2Y, BUN BitdEA4, Bk Hikges
FI3 L, Aronson HId.DAEBFH O L5 L B
VBHHERELTWSLY, RDWIZHEHRIKTIEEICH
MO HZHIH SN, ZO AT B3
B IR 72 BOSEARIMERAER 2R3 5. —F, RDW &
I OAE, EEIIREE, MHZEiE, BAA, i
Ep CORBOEERE EMHET 7. RDW O L4
W) AR F AR IS 5 EEA b L AR
FAMHA CDEEG L, MR, EEERE, BuisE
Ta v 7 OBFEIIBCTHEERG L HEND D LA
B snCT& 3,

L OFFFE T MR 2= /B 30 HARfFER & A
HRMEE RO R o7, —RRICPIEEI RS SN E
BICITMER IR E 2 D IcdnwZ &, RIFFEDORS:
CHWIAE %2 A 0F L T e WEEBIASE $ T 72 BE M 2
ENENEZZ S5ND. T, MRS 2o 72H
B, MIEEEREDEEMEE 72 5 F TOWR (time to positiv-
ity), ®NGEFIOAEIRE, W&REER LR EHOH EDF
HREMET A0 b b 7,

RTINS O OHIBRY D 5. 4112
DO/NRERGITED TR\, & 212, AR >38C, PCT
>2.0 ng/mL &\ ) FEHAES SRR BEIC BT A FE G
FERFEDAZ ) —= Y ZIH# LI HENE D DAL E
NTWRwv, EEEY — XA T ¥ 2BV TLIEGE S
BEWHETEZABL A ) =y 7ENL 2 EHHBT
HHH, ICT OIEHIITHSHEARD 5720, 3TN

FIERGIERBENAZ ) == 7 ENDL T ENEFL
W, SlalkE Lz ICE F e I R YYEIE R, Bl

15 LU

Receiver operating characteristic curve of blood urea nitrogen (BUN) for dis-

XM R 2 M 72 D3RI <38C D EBI, PCT A3l %
ENTOVARWIERZ EI2oWTh, SRR T 505
b b, #5312, PCT OB (eGFR) % ZE
LTWwWhaWnwZ &Thb. WIMAEIZBWT PCT fiild eGFR
EHOMBEY»H Y, PCT HRETH 51T LU PH2S
ANEZ7-0%, PCT % MW G 0 BIE O BEICT
HEICIE, B EETALENH L. 41T, KA
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Table 3 Univariate and multivariate analyses of 30-day survival of 217 patients in the investigation group

Univariate analysis

Multivariate analysis

Hazard ratio (95%

n  30-day survival (%) P confidence interval) P
Age (year) <75 128 78.4 0.7345
=75 89 79.3
Sex Male 141 76.1 0.2295
Female 76 83.8
Procalcitonin (ng/mL) <7.4 107 83.4 0.1063
=7.4 110 74.5
C-reactive protein (CRP) (mg/dL) <2257 157 84.7 0.0007 1
=22.57 60 63.8 2.31 (1.20-4.46) 0.0124
Total protein (g/dL) <5.9 96 68.8 0.0019
=59 121 87.1
Albumin (g/dL) <28 83 65.2 0.0002 2.14 (1.08-4.24) 0.0292
=28 134 87.5 1
Total bilirubin (mg/dL) <0.9 110 84.0 0.0690
=0.9 107 73.5
Aspartate aminotransferase (AST) (IU/L) <37 110 82.8 0.1436
=37 107 74.8
Alanine aminotransferase (ALT) (IU/L) <23 108 82.4 0.1636
=23 109 75.3
Creatine kinase (CK) (IU/L) <104 127 81.8 0.1674
=104 90 84.8
Blood urea nitrogen (BUN) (mg/dL) <32 127 88.3 <0.0001 1
=32 90 65.9 2.78 (1.39-5.52) 0.0036
Creatinine (mg/dL) <1.22 119 84.1 0.0410
=1.22 98 72.5
estimated glemerular filtration rate (eGFR) mL/ <40 94 72.3 0.0514
min/1.73m2) =40 123 83.9
White blood cell count (WBC) (/uL) <4000 39 55.0 0.0002 1.62 (0.64-4.12) 0.3119
4000-9000 45 80.7 1
>9000 133 85.3 0.90 (0.40-2.05) 0.8027
Basophil (%) <0.2 53 71.0 0.1262
=0.2 164 81.5
Eosinophil (%) <0.1 111 74.4 0.1436
=0.1 106 83.5
Neutrophil (%) <88.0 93 74.0 0.1799
=88.0 124 82.6
Neutrophil (/uL) <7893 76 70.5 0.0035
=7893 132 88.4
Lymphocyte (%) <78 127 85.5 0.0368 1.49 (0.74-3.00) 0.2671
=7.8 89 69.5 1
Lymphocyte (/uL) <477 69 76.1 0.1372
=477 139 84.9
N/L <114 87 70.8 0.0341
=114 130 84.2
Red blood cell count (RBC) (X 10%4/uL) <335 85 70.6 0.0261
=335 132 84.4
Hemoglobin (g/dL) <104 91 70.3 0.0149 1.00 (0.50-1.99) 0.9943
=10.4 126 85.3 1
Hematocrit <325 111 727 0.0426
=325 106 85.5
Mean corpuscular volume (MCV) (fl) <93.6 133 84.4 0.0168 1
=93.6 84 70.2 1.59 (0.80-3.15) 0.1862
Mean Corpuscular Hemoglobin (MCH) (Pg) <31.8 135 80.9 0.4533
=31.8 82 75.6
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Table 3 (continued)

Univariate analysis

Multivariate analysis

n 30-day survival (%) p

Hazard ratio (95%
confidence interval)

Mean Corpuscular Hemoglobin Concentration <33.6 103 73.3 0.0780
(MCHC) (%) =336 114 83.7
Red cell distribution width (RDW) <15.3 150 86.9 <0.0001 1
=15.3 67 61.4 222 (1.11-4.44) 0.0244
Platelets count (X 103/uL) <122 67 67.5 0.0080 0.99 (0.49-2.01) 0.9834
=122 150 84.1 1
Blood culture positive 106 80.3 0.4845
negative 98 78.6
%) — Positive  (n=106) %)
100 . Negative (n=98) 7 100 P 90%  ps-0
> = .
= = ] LLLLT, e = m —
2 80 LR = 80 ., 81% PS:1-2
z | 2 e ————— @ T .
; _ ? 607 " ol
2 60 == Not done (n=13) £= e . PS:3-4
= s 401 52%
3 40 g P=0.0001
E P=0.4845 S =
© 20
0- T T T T
0 0 10 20 30 (days)
0 10 20 30 (days) Number at risk Duration after screening
) Duration after screening PS:0 51 45 35 28
Number at risk PS:1-2 128 111 92 82
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Abstract

It is important for an infection control team to detect patients with severe infection and pro-
mote physicians in prompt adequate therapy. The aim of this study was to identify short-term
prognostic factors in patients with fever and elevated serum procalcitonin. A total of 425 patients
(investigation group, n = 217 and validation group, n = 208) who had fever of more than 38T
and elevated procalcitonin of more than 2.0 ng/mL were included. Four factors, including C-
reactive protein = 2257 mg/dL, serum albumin < 2.8 g/dL, blood urea nitrogen = 32 mg/dL,
and red cell distribution width = 15.3, were significant independent prognostic factors for 30-day
survival in multivariate analysis of the investigation group. Four variables, which were assigned
1 point each, were used to create a prognostic score (PS). 30-day survival was significantly worse
in the elevated PS: 100%, 85%, and 64% in PS: 0, PS: 1/2, and PS: 3/4, respectively (p = 0.0010).
The 30-day survival of validation group was well stratified by PS: 90%, 81%, and 52% in PS: 0, PS:
1/2, and PS: 3/4, respectively (p = 0.0001). Among patients with fever and elevated serum procal-
citonin, a proposed scoring system may identify patients most likely to benefit from ICT assis-
tance.

Key words: infection disease, fever, procalcitonin, prognostic factor
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