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Utility of Serum Procalcitonin for Diagnosis of Sepsis and Evaluation
of Severity
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Departments of * Critical Care Medicine, “Pulmonary and Critical Care Medicine, Asan Medical Center, University of Ulsan College
of Medicine, Seoul, Korea

Background: Early recognition and treatment of sepsis would improve patients' outcome. But it is difficult to
distinguish between sepsis and non-infectious conditions in the acute phase of clinical deterioration, We studied
serum level of procalcitonin (PCT) as a method to diagnose and to evaluate sepsis.

Methods: Between 1 March 2009 and 30 September 2009, 178 patients had their serum PCT tested during their
clinical deterioration in the medical intensive care unit. These laboratories were evaluated, on a retrospective basis,
We classified their clinical status as non-infection, local infection, sepsis, severe sepsis, and septic shock. Then,
we compared their clinical status with level of PCT,

Results: The number of clinical status is as follows: 18 non-infection, 33 local infection, 39 sepsis, 26 severe sepsis,
and 62 septic shock patients, PCT level of non-septic group (non-infection and local infection) and septic group
(sepsis, severe sepsis, septic shock) was 0.36+0.57 ng/mL and 18.09%36.53 ng/mL (p<0.001), respectively. Area
under the curve for diagnosis of sepsis using cut-off value of PCT >0.5 ng/mL was 0.841 (p<0.001). Level of
PCT as clinical status was statistically different between severe sepsis and septic shock (*severe sepsis; 4.53+6.15
ng/mL, *septic shock 34.26+47.10 ng/mL, *p<0.001).

Conclusion: Level of PCT at clinical deterioration showed diagnostic power for septic condition, The level of PCT
was statistically different between severe sepsis and septic shock.
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Table 1, Baseline characteristics between non-sepsis
group and sepsis group

Non-sepsis  Sepsis group

group (N=51)  (n=127) p-value
Age, yr 647+134 625+145 0245
Sex (male/female) 30/21 89/38 0.150
APACHE, First 24 hr  242+90 260+83 0.204
SOFA, First 24 hr 82+35 112+40 <0001
ICU LOS 178+323 135+163 0904
Hospital LOS 350+329 465+437 0157
ICU mortality, No, (%) 15 (29.4) 54 (425 0111
Hospital mortality, 17 (33.3) 59 (465) 0106
No. (%)

Values are presented as mean+SD.

APACHE: acute physiology and chronic health evaluation;
SOFA: sequential organ failure assessment; ICU: intensive care
unit; LOS: length of stay; SD: standard deviation,
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Table 2, Infection focus of patients

Infection focus No. (%)
Lower respiratory tract 99 (55.6)
Abdominal 25 (14.0)
Others 21 (11.8)
Urogenital 5 (28)
Skin, soft tissue 5 (2.8)
Device-related 4 (22

Table 3, Laboratory data of patients

Non-sepsis Sepsis group

group (n=51) (netoy) ~ Pvale
WBC, x10¥%mm®  109+118 83451 0.249
Hgb, xg/dL 12.3+2 1 123+26 0553
PLT, x10¥%mm®  2261+1037 1995+1156 0156
BUN, mg/dL 17.9+142 188+148 0320
Cr, mg/dL 09408 13+14 0.001
CRP, mg/dL 69+7.4 70+93 0.396
Lactate, mmol/L 15+09 25+25 0.015

Procalcitonin, ng/mL  0.36+0,57 18.09+36.53 <0.001

Values are presented as mean+SD,
Hgb: Hemogloblin; SD: standard deviation,

53



T Park et al: Utility of serum procalcitonin for diagnosis of sepsis and evaluation of severity

Table 4, Assessment of severity of sepsis by WBC, CRP and procalcitonin

Non infection Local infection

Severe sepsis Septic shock

(n=18) (n=33) Sepsis (n=39) (n=26) (n=62) p-value
WBC, x 10%mm?® 88+40 121+143 81+49 92+58 80+49 0.650
CRP, mg/dL 78+84 64+68 82+108 68+74 64+89 0813
Procalcitonin, ng/mL 0.18+0.20 0.45+0.68 144+133 453+6.15* 34.26+47 10" *<0.001
Values are presented as mean+SD,
WBC: white blood cell count; CRP: C-reactive protein; SD: standard deviation,
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Figure 1, Mean values=SD of PCT in patients with
non-infection (n=18), local infection (N=33), sepsis (N=39),
severe sepsis (N=26), septic shock (N=62) at their clinical
deterioration (1st ICU day). *p<0.001, SD: standard devi-
ation; PCT: procalcitonin,
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Figure 2. Diagnostic performance of procalcitonin for di-
agnosis of sepsis, Using cut-off value of procalcitonin >
0.5 ng/mL for diagnosis of sepsis, area under curve
(AUC) is 0.841 (95% confidence interval, 0,776 ~0.907,
p<0,001), ROC: receiver operating charateristic; PCT:
procalcitonin,

Table 5, Sensitivity and specificity as cut-off value of pro-
calcitonin for diagnosis of septic state

Cut-off Sensitivity, Specificity,

0, 0,
v, nginl % 95% Cl % 95% Cl
>04 8983 829~946 6393 506~758
>05 8550 779~914 7049 574~815
>06 8305 750~893 7213 592~829
>09 7797 694~851 8361 719~918

Cl:

confidence interval,
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Table 6, Laboratory data between short term (28 days) sur-
vivor and non-survivor group

Survivor Non-survivor value

(n=121) n=57) "
WBC, x10%mm® 9,268+8255 850046354 0291
CRP, mg/dL 7249 1 6.7+79 0.869
Lactate, mmol/L 21+18 26+30 0614

Procalcitonin, ng/mL 10.3+22 5
APACHE I score 239+82
SOFA score 94+37

188+455 0.074
29.0+81  <0.001
12481  <0,001

The data are mean+SD.

APACH: acute physiology and chronic health evaluation; SOFA:
sequential organ failure assessment; ICU: intensive care unit;
SD: standard deviation,

S 77} 0,583, 0.673 18]al 070302
0.074, p<0.001, p<0.001) (Figure 3).
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Figure 3, Serum PCT measurment, APACHE IIscore and
SOFA score as a predictor of short-term (28 days) mortal-
ity in critically ill patients: area under ROC-AUC with 95%
Cl and p-value (PCT 0.583: 95% Cl, 0.495~0.671; p=
0.074; APACHE 0673: 95% Cl, 0589~0.756; p<
0.001; SOFA 0.703: 95% ClI, 0.619~0.787; p<0.001),
PCT: procalcitonin; APACHE: acute physiology and
chronic health evaluation; SOFA: sequential organ failure
assessment; ROC: receiver operating curve; AUC: area
under curve; Cl: confidence interval,
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