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Semi-quantitative Procalcitonin Assay in Critically ill Patients with
Respiratory infections

Ji-Youn Kim, M.D,, Cheol-Hong Kim, M,D,, Sunghoon Park, M.D,, Chang-Youl Lee, M.D,, Yong Il Hwang,
M.D, Jeong-Hee Choi, M.D,, Taerim Shin, M.D,, Yong-Bum Park, M.D,, Seung-Hun Jang, M.D., Jae Young
Lee, M.D,, Sang Myeon Park, M D,, Dong-Gyu Kim, M.D,, Myung-Goo Lee, M.D,, In-Gyu Hyun, M_D,, Ki-Suck
Jung, M.D,

Department of Internal Medicine, Hallym University College of Medicine, Seoul, Korea

Background: Serum procalcitonin level has been considered prognostic during sepsis and septic shock. We
investigated the significance of procalcitonin in critically ill patients with respiratory infections.

Methods: The patients who had radiographically diagnosed diffuse lung infiltrations were enrolled on a prospective
basis. Bronchoalveolar lavage (BAL) fluid for the purpose of quantitative cultures (=10" cfu/mL) was obtained
from all patients. Serum procalcitonin levels determined by PCT-Q kit were measured on BAL day and classified
as follows; <05 ng/mL, 0.5~2.0 ng/mL, 20~10.0 ng/mL and >10.0 ng/mL. We analyzed the patient’s
characteristics according to outcome; favorable or unfavorable, defined as death,

Results: Patients from the following categories were included: medical 17 (47.2%), surgical 9 (25%), and burned
10 (27.8%). APACHE 1I scores on admission to intensive care unit were 11.5+6.89 and 11 (30.6%) had unfavorable
outcomes, A procalcitonin level =0.5 ng/mL was in 17 (47.2%) of all. On univariate analysis, the frequencies of
burn injury, mechanical ventilation, multiple organ failure, and a procalcitonin level =0.5 ng/mL were more often
increased in patients with unfavorable outcomes than in those with favorable outcomes (p<.05). Also, a higher
procalcitonin range and ventilator-associated pneumonia (VAP) were more closely associated with an unfavorable
outcome (p<.05). However in multivariate analysis, a strong predictor of unfavorable outcome was burmn injury
(p<.05). A procalcitonin level =05 ng/mL was more sensitive in predicting VAP than unfavorable outcome.
Conclusion: A higher procalcitonin level seems to be associated with VAP, but further study is required to know
that procalcitonin would be a prognostic marker in critically ill patients with respiratory infections,
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Table 1. Clinical characteristics of the 36 patients

Parameter Values

Age, yr 59.8+13.84
Sex, male 28 (77.8)
APACHE |l score at admission 115+6.86
Origin

Medical 17 (47.2)
Surgical 9 (25.0)
Burn 10 (27.8)

Characteristics on BAL day

Day from ICU admission, median (range) 4.5 (1~72)
Mechanical ventilation 21 (68.3)
Reasons for mechanical ventilation
Acute respiratory failure 19 (90.5)
Postoperative respiratory failure 148
Neurologic failure 1(4.8)
Serum procalcitonin range
<0.5 ng/mL 19 (52.8)
05~2.0 ng/mL 10 (27.8)
2.0~10.0 ng/mL 5 (189
>10.0 ng/mL 2 (5.6)
Mortality 11 (30.6)

No. (%) unless otherwise stated,
APACHE: acute physiology and chronic health evaluation; BAL:
bronchoalveolar lavage; ICU: intensive care unit,

7goHA] el o 97t 242t 190(4.8%) k. A
71BAHZA Y oM Fo] THE B 174
(47.2%) k. EA procalcitonin FE= <0.5 ng/mlL; 19
of|(52.8%), 0.5~2.0 ng/mL; 100(27.8%), 2.0~10.0
ng/mL; 5¢1(13.9%) 2 >10.0 ng/mL; 29)(5.6%) I}, 11
ell(30.6%)7} APdskSith(Table 1).

57 Ahe] FelRE VAP 19¢(52.8%), i#lF 10
oll(27.8%), FIEARS =7 300(8.3%) 2 A3 40](11.1%)
ek, Z1EAH ZAH N AFA wjFHAL A, S pneu-
moniae B K, pneumonize’= YUWHAREAN 24 157F
AP aeruginosae VAPOIA 30 Bl Ao 195,
A, baumannit= VAPOA 5TF 2 Quig|HollA 17,
methicillin-resistant - szaphylococcus  aureus (MRSA)T
VAPOA 37 2 UM 4775, methicillin-re-
sistant coagulase negative staphylococci (MRCNS)&
VAPOM 1755, Enterobacter spp.= VAP 15F &
=2k (Table 2),

A procalcitonin W7} 0.5 ng/mL 7|kl A=
VAP 69(31.6%), Ao 8el(80%), AEAE 1 2¢]
(66.7%) 2 Aol 34(75%) ARt 0.5~2.0 ng/mL
Ql 7= VAP 7¢(36.8%), AHHF 16](10%), FEA}
= H4 190(33.3%) 2 AdollA] 1e(25%) UL} 2.0~
10 ng/mLe] W& VAP 44(21.1%) 2 Gzl 1

Table 2, Bacterial isolates from bronchoalveolar lavage in
respiratory infections

VAP HAP PCP Tuberculosis
(h=19)  (n=10) (n=Y) (n=4)
Streptococcus 0 1 (10) 0 0
pneurmoniae
Kiebsiella 0 1 (10) 0 0
pneurmoniae
Pseudomonas 3 (15.8) 0 0 1 (25)
aeruginosa
Acinetobacter 563 1 (10 0 0
baumannii
MRSA 3 (156.8) 4 (40) 0 0
MRCNS 1 (5.3 0 0 0
Enterobacter spp. 0 1 (10) 0 0

No. (%) unless otherwise stated,

VAP: ventilator-associated pneumonia; HAP: hospital acquired
pneumonia; PCP: Pneumocystis pneumonia; MRSA: methi-
cilin-resistant  Staphylococcus aureus, MRCNS: methicillin-re-
sistant coagulase-negative Staphylococci
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Table 3, Serum procalcitonin range according to the respiratory infection status

Serum procalcitonin VAP (n=19) HAP (n=10) PCP (n=3) Tuberculosis (n=4)
<05 ng/mL 6 (31.6) 8 (80.0) 2 (66.7) 3 (75.0)
0.5~2.0 ng/mL 7 (36.8) 1(10.0) 1 (33.3) 1 (25.0)
2.0~10.0 ng/mL 4 (21.1) 1 (10.0) 0 0
>10.0 ng/mL 2 (105) 0 0 0

No. (%) unless otherwise stated,

VAP: ventilator-associated pneumonia; HAP: hospital acquired pneumonia; PCP: Pneumocystis pneumonia,

Table 4, Comparisons of clinical characteristics according
to the outcome

Table 5, Serum procalcitonin range and the type of respi-
ratory infections according to the outcome

Unfavorable Favorable Unfavorable Favorable
outcome outcome outcome outcome
(n=11) (n=25) (n=11) (n=25)
Age, yr 5736+1626 6092+12.86 Serum procalcitonin®
Sex <05 ng/mL 3 (27.3) 16 (64.0)
Male 10 (90.9) 18 (72.0) 05~2.0 ng/mL 3 (27.9) 7 (280
Female 19.1) 7 (28.0) 2.0~10.,0 ng/mL 3 (27.9) 2 (8.0
APACHE I score 13.55+7 47 105+6.52 >10.0 ng/mL 2 (18.2) 0
at admission Type of respiratory infection
Origin VAPT 9 (81.8) 10 (40.0)
Medical 3 (27.3) 4 (56.0) HAP 1(9.1) 9 (36.0)
Surgical 1(9.1) 8 (32.0) PCP 1(9.1) 2 (8.0)
Bumn* 7 (63.6) 3 (12.0) Tuberculosis 0 4 (16.0)
Characteristics on BAL day
Mechanical ventilation®, 10 (90.9) 1 (44.0) No. (%) unless otherwise stated,
ves VAP: ventilator-associated pneumonia; HAP: hospital acquired
Number of 2094158 0.84+0 94 pneumonia; PGP: Pneumocystis pneumonia,
organ failure™ "p<0.05 by score test for trend, "p<0.05.
Serum procalcitonin range*
<05 ng/mL 3 (27.9) 16 (64.0)
>05 ng/mL 8 (72.7) 9 (36.0) 2, Azt MER ALO[Q] H|
mCPIS score 3.55+2 .46 3.04+£1.43
CRP, mg/L 13396+7177 137.0+107.77 s A Apd=rel] 790(63.6%), AJEtol| 3¢1(12%)
WBC, /mm® 13,321+£11,770 10,043+4,275 o Aabs)

Lactate, mmol/L 228+116 3.14+£3.62

Values are presented as mean+standard deviation or No. (%)
unless otherwise stated,

mCPIS: modified clinical pulmonary infection score; APACHE:
acute physiology and chronic health evaluation; BAL: bron-
choalveolar lavage,

*p<0.05.
o (10%) 1o, 10 ng/mL o]AFel Z-$= VAP 29
(10.5%) AATHTable 3).
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Table 6, Multivariate logistic-regression analysis of factors
used to differentiate between patients with favorable or un-
favorable outcome

Factor associated

with outcome OR 95% Cl p-value
Age 103 095 111 0.484
Burn injury 13.6 146, 1260 0,022
Mechanical ventilation 2.88 012, 682 0512
Number of organ falure 168 054, 528 0.372
Serum procalcitonin 389 044, 337 0.222
>0.5 ng/mi

OR: odds ratio; Cl: confidence interval,

1.00
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Figure 1, Receiver operating characteristics (ROC) curves
of markers to predict ventilator-associated pneumonia,
Areas under the ROC curves for WBC count, CRP, ESR,
modified clinical pulmonary infection score (mMCPIS) and
serum procalcitonin (>0.5 ng/mL) were 0,681 (95% con-
fidence interval [Cl]; 0.474, 0.888), 0.699 (95% ClI; 0.491,
0.907), 0,541 (95% ClI; 0,312, 0,770), 0,745 (95% ClI;
0552, 0937) and 0.750 (95% CI; 0562, 0938), res-
pectively,

o2k JERFTHp <0.05) (Table 6).
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Figure 2, Receiver operating characteristics (ROC) curves
of factors to predict unfavorable outcome, Areas under
the ROC curves for burn injury, mechanical ventilation
(MV), number (No)) of organ failure and serum procalcito-
nin (>0.5 ng/mL) were 0.758 (95% confidence interval
[Cl]; 0.569, 0,947), 0.735 (95% ClI; 0.566, 0.903), 0,735
(95% CI; 0543, 0.926) and 0.684 (95% Cl; 0,493, 0.874),
respectively
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