ORIGINAL ARTICLE DOI : 10.3947/ic.2009.41.6.342

ZHAAe) AT AFA DDA A A

procalcitonin ZAAFS] 84

== el e S m PSR S PISTEmPSE
A= =1 1 ol ol = 1 oaxyl =1 A2
O|sst - 4HE - AN - s - HES - deld - 28F -4y

Usefulness of Semi-quantitative Procalcitonin Assay in Critically Ill Patients with
Bacterial Pneumonia

Seung Hwa Lee, M.D.", Cheol-Hong Kim, M.D.", Ji Youn Kim, M.D.", Seon Wook Park, M.D.", Young Wook Kim, M.D.",
In Gyu Hyun, M.D.", Heungjeong Woo, M.D.", and Hyun Soo Kim, M.D.2
Departments of Internal Medicine' and Laboratory Medicine?, Hallym University College of Medicine, Seoul, Korea

Background : In pulmonary infection, serum procalcitonin levels increase rapidly, probably in response to
sepsis—related cytokine release from neuroendocrine cells of bronchial epithelium and inflammatory cells. We
applied procalcitonin assay in critically ill patients with bacterial pneumonia.

Materials and Methods : Patients admitted to the intensive care unit (ICU) and show diffuse infiltrations in their
chest X—ray were included. Quantitative bronchoalveolar lavage (BAL) culture (=10* CFU/mL) was performed in
all cases on the 5" day of ICU admission. We excluded patients with structural lung disease, non—infectious lung
infiltrations, and atypical infections such as Mycobacterium tuberculosis, Pneumocystis jiroveci, and viruses.
Serum procalcitonin levels were measured semi—quantitatively by using PCT—Q kit.

Results : A total of 28 adult patients (M:F=23:5) were included: 11 (39.3%) medically—ill patients, 7 (25%) sur-
gically—ill patients, and 10 (35.7%) burn patients. Serum procalcitonin level was <0.5 ng/mL in half of the cases
(14/28) and =0.5 ng/mL in the remaining half of the cases. Compared to those with serum procalcitonin level of
<0.5 ng/mL, patients with serum procalcitonin level of >0.5 ng/mL had more frequent mechanical ventilation,
higher CRP/APACHE Il scores/number of organ failure (P<0.05), and showed increased tendency for death
(P=0.052). Positive bacterial BAL cultures were noted in 17 cases (60.7%). Of these, 7 cases (41.2%) showed
serum procalcitonin level >0.5 ng/mL.

Conclusions : High serum procalcitonin level seems to be closely associated with the severity and poor prognosis
in critically ill patients with bacterial pneumonia. However, pneumonia could not be excluded with low level of
procalcitonin among ICU patients.
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Table 1. Baseline Characteristics of the Bacterial Pneu-
monia Patients (n=28)

Table 2. Comparison of the Characteristics according to
the Application of Mechanical Ventilation (MV)

Values
Age, years 59.00£12.35
Sex, male 23 82.1)
Crigin
Medical 11 (393
Surgical 7 (250
Burn 10 (35.7)
APACHE Il scores at admission 11.67=6.74
Ventilator-associated pneumonia 18 /4.3
Hospital-acquired pneumonia 50178
Community-acquired pneumonia 5(17.8
Mortality 9 (32.1)
Characteristics on BAL day
Mechanical ventilation 18 64.3
Number of organ failure 1.25=1.29
CRP (mg/L) 152.78=101.83
ESR (mmvhr} 5143=31.88
WBC (mm®) 11,165=7,963
Procalcitonin range
<05 (ng/mL) 14 (50.0)
0.5-19 (ng/mL} 7 (25.0)
2.0-9.9 (ng/mL) 5(17.9
>10.0 (hg/mb) 271
Bacterial BAL culture, positive™ 17 (60.7)

Without MV With MV
(n=10) (n=18)
Age 63.6+9.29 56.44+13.31
Sex, male™ 6 (60) 17 (94.1)
APHACHE Il score at admission’ 656283  14.22467
Mortality 1 (10) 8 (44.4)
Characteristics on BAL day
Number of organ failure " 0 1.94+1.11
CRP (mg/L) 103.08+104.67 180.40+91.70
ESR (mm/hr) 400+1361 52923074
WBC (mm’) 8,814x2,540 12,472+9,604
Lactic acid (mmol/L) 2.23+0.65 3.00+3.40
mCPIS score X 2.40+1.17 372421
Procalcitonin range®
<05 (ng/mL) 8 (80.0) 6 (33.3)
>05 (nhg/mlL) 2 (2000 12 (66.7)
BAL isolates (No.)
Streptococcus pneumoniae 1! 1
Enterococci 1" 0
MRSA 4%% 3
MRCNS 0 1
Kiebsiella pneumoniae 1’ 0
Acinetobacter baumannii 1! 5
Pseudomonas aeruginosa 0 3

Values ae number of patients (% of pafientsi or mean=standard deviation
*10° or more CFU/mL on quantitative cronchoalveola- lavage culture.
BAL, bronchoalveolar lavage: APACHE |, acute physiology and chronic
health evaluation.

2. 714187] 7 o Hn

7IAIR & AskA] ke Aol Az HE (R A4k )
2 2 Aui=EE 10D 3 1A E G2 AdEfelA AT
HH C1AR71AH 189 72 54& vlwste] Beke o,
APACHE II 5= 9 7|35 9] =7} 71 Al g el A
)& E=heH(6.56+2.83 vs. 14.22+6.7, P<0.05; 0 vs.
1.94%1.11, £<0.05). =3t FA W 83 procalcitonin =
0.5 ng/mL¢l BI&E 7|AIZ7]H ) o BUH60% vs.
94.1%, P<0.05; 20% vs. 66.7%, P<0.05) (Table 1).

BAL AAME &8 w7 57 Aol w29, 71A137 4
o] A5 wE A -ud A EE St (methicillin—resis-
tant Staphylococcus aureus, MRSA) 3¢5, HE]- A& -1
A g aAh 54 =Y (methicillin—resistant co-
agulase negative Staphylococci, MRCNS) 137, Aci-
netobacter baumannii 575 2 Pseudomonas aeru-
ginosa 3 TR, 71A87] A BE WA o= SAfol A
A WY 9] A= Streptococcus pneumoniae 11+ (Y
Wsll9), Enterococci 1 TF (X A8]H =), MRSA 445
(AuUHEE 3o W A AALS A E 1), Klebsiella pneu-

moniae 17F X A9AEHHE) 9 Acinetobacter bau-

Values are presentec as meanzstandaro oceviation or No. (%) unless
otherwise stated.

P value=0.023, TP value=0.000, TP valye=0.000, ‘P value=0.018

lin hospital-acquired pneumonia (HAP), Tin community-acquired pneu-
monia (CAP), **3 in HAP and 1 in CAP

APACHE, acute physiology and chronic health evaluation: mCPIS,
mooifiec clinical pulmonary infection score 14); BAL, bronchoalveola”
lavage; MRSA, methicillin—resistant Staphyfococcus aureus: MRCNS,
methicilin—esistant coagulase—negative Staphyfococc

mannii 1705 (U= ") AT (Table 2).

3. BAL H% 94 R procalcitonin FE° ©WE Bl

BAL FA A a2 wjek kAl A -5-9F 27320 A=
o] vl w3k S ul, CRP, ESR, W84 5=2] Y lactic
acid SolA Fost AolE RoFA] FSIHP>0.05).
Procalcitonin 9= wl<F 94321 Z49-9 0.5 mg/mL ©]¢
o] 7 o1 (41.2%) R 2.m, wljoF S AB--E 7 1(63.6%) =
FAR SR fFogt ol 7} I TH(P>0.05). 1 AIEE -7
(72.7% vs. 58.8%, P>0.05) 2} A5 (36.4% vs. 29.4%,
P>0.05) °l QlojA = 2ol 7k YTk (Table 3).

SHA | procalcitonin A% k& 0.5 ng/mLZ 3o v] w3
< 739, CRP ¥ APACHE II 47} 0.5 ng/mL ©]/d?1 4%
ol #-23HA 718l A A H(P>0.05). Procalcitonin <0.5
ng/mL2] W lel A, 15t oFAd4r 69, 1% /3 3¢ 2 &
(2% T E O 3430 o] 1odelA g
Procalcitonin =0.5 ng/mL2] He| A& 15 4 14,
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Table 3. Comparison of Parameters according to Bac-
terial BAL Cultures

Negative BAL Positive BAL
cultures (n=11) cultures (n=17]
CRP (mg/L) 137.81=121.14 162.47+89.85
ESR (mm/hn) 59.22=43.75 45,58+19.21
WBC (mm®) 13,737=10,452 9501+5589
Lactic acid {(mmol/L) 4.33=456 1.89+0.68
mCPIS score 291=1.87 347£197
Procalcitonin range
<0.5 (ng/mL} 4 (36.4) 10 (58.8)
>05 (ng/mL} 7 (6368 7 412
Mechanical ventilation 8 (72.7) 10 (58.8)
APHACHE 11 score 10.82=5.42 12.25+7.63
Mortality 4 (364 5 (294

Values are presented as meanzstandarc deviation or No. (%) unless
otherwise stated.

BAL, bronchoalveclar lavages mCPIS, modified clinical oulmonay
infection score (14): APACHE I, acute physiclogy and chronic health
evaluation.

Table 4. Comparison of Parameters according to Serum
Procalcitonin Level

Procalcitonin -~ Procalcitonin

<05 ngmL =05 ng/mL
(n=14) (n=14)
CRP* (mglL) 95.58+£70.68  209.98+90.23
ESR lZ:mm/hr) 43.1£21.67 50.0+38.44
WBC {mm’) 9717+3783  12614+10,624
Lactic acid {(mmol/L) 3.95+4.52 212133
mCPIS score 286123 3.64£2.41
Mechanical ventilation” 6 (42.9 12 (85.7)
APACHE Il score” 8.08+362 15.0£7.34
BAL culture, positive (N, %) 10 (71.4) 7 (50
Gram positive 6 (60) 1 (14.3)
Gram negative 3 (30 4 (57.1)
Mixed 1 (10 2 (28.6)
Mortality (N, %) 2 (143 7 50.0)

Values are presented as meanzstandarc daviation or No. (%) unless
otherwise stated.

*P value=0.001, TP value=0.018, P value=0.005

BAL, bronchoalveolar lavage: mCPIS, modified clinical pulmonary in-
fection score {141, APACHE I, acute ohysiclogy and chronic health
evaluation.

Table 5. Procalcitonin Level according to the Clinical
Qutcome

Procalcitonin level . P
ing/mL) <05 05-19 2.0-99 =100 value*
Death No. (%) 2 (143 2 (286) 3 60 2 (1000 0.007
Total No. 14 7 5 2

No, number

*oy linear-oy-linear association

APEE-f 9loj A= A procalcitonin 2|7} 0.5 ng/mL
mjqto] 269 (14.3%), 0.5 ng/mL ©]’do] 74 (50%) = pro-
calcitonin®] F71S ul A o2 F-oskA = YA uk A
WEo] T7leke s HAFUTHP=0.052) (Table 4).

g2}9] o Fof W} procalcitonin % H S Al&3l8)
A B RS w), ARG ] A 77.8%7F B3 procalcitonin
0.5 ng/mL o0&, X7} F7}gte) e} {2 a4 AP
0| F7beke Aeg BUtH(P=0.007, by linear—by—

linear association) (Table 5).
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