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Clinical Usefulness of Procalcitonin in Febrile Patients: Comparison with
Erythrocyte Sedimentation Rate and C-Reactive Protein

Sang Il Kim, M.D., Byoung Yong Shim, M.D., Hyei Young You, M.D., Jung Jung, M.D.
Seong Heon Wie, M.D., Yang Ree Kim, M.D. and Moon Won Kang, M.D.

Division of Infectious Disease, Department of Internal Medicine, College of Medicine,
The Catholic University of Korea, Seoul, Korea

Background : Procalcitonin (PCT) is a propeptide
of calcitonin which is found in elevated concentration
in the serum during systemic bacterial, fungal or pro-
tozoal infection. To evaluate clinical value of PCT for
early differential diagnosis of causes in febrile patients,
its levels were serially measured and compared with
erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP).

Methods : Thirty-six patients meeting criteria for
the systemic inflammatory response syndrome with fe-
ver were allocated into four groups. Sera were collec-
ted to measure PCT (immunoluminometric assay), ESR
(Westergren method) and CRP (nephelometry) at the
onset of fever and twice thereafter at 48 hours
intervals. Group I included nineteen patients with bac-
terial infection who were diagnosed as acute pyelone-
phritis (n=7), sepsis (n=6), pneumonia (n=2), soft ti-
ssue infection (n=3) and infective endocarditis (n=1).
Group II included patients diagnosed as viral mening-
itis (n=2), chickenpox (n=1), cryptococcal meningitis
(n=1), and tuberculosis (n=4). Group III included four
patients with malaria. Group IV included non-infec-
tious febrile patients diagnosed as adult onset Still’s

disease (n=2), Kikuchi’s disease (n=2) and drug fever
(n=1).

Results : Patients in group I (median 1.34 ng/mL)
and III (2.41 ng/mL) had markedly elevated serum
PCT concentrations at the onset of fever, whereas
patients in group II (0.20 ng/mL) and IV (0.11 ng/
mL) had normal range PCT levels at the onset of
fever (P<0.01). All the groups had elevated ESR and
CRP levels at the onset of fever. After 48 hours and
96 hours, in patients group I and III, elevated PCT
levels were declined with time course (P<0.05). But
all the measured ESR and CRP levels had not changed
significantly (ESR; P=0.89, CRP; P=0.23).

Conclusion : Procalcitonin is a more useful serum
marker than ESR and CRP for initial differential diag-
nosis of febrile systemic inflammatory response synd-
rome. It also provide patient’s information earlier than
ESR and CRP in febrile patients with bacterial infec-
tion and malaria. (Korean J Infect Dis 32:129~134,
2000)

Key Words : Procalcitonin, Erythrocyte sedimen-
tation rate, C-reactive protein

B =59 82+ A513F g AEE] FAISE 3] ¢4
T HEEHS.
A4 120009 29 274, £9:20009 3¥€ 154
DAAA: 7D, 7FER e G EE D U
Tel : 02)590-2782, Fax : 02)599-3589
E-mail : infect@cmc.cuk.ac.kr

M =
S FAT AR ShatellA] AAA 45kl 7ol
PLo|e BFsta 7ol A7) 9= Ayt sl sk



130 A 2] 691 : v+ 3kx}ol|A] Procalcitonin, ESR, 12|32 CRPY] vl

o] 7k AAE S AL
A e A 5 9l

HA
s A 2

A7t FAeR ULtk
A57h g, o] 7%
A 4% bofo] GubHoz AJefsi=
HAAA 8l WAL Al whel FhAe XHEE s "
ot &3l ARgEle AREA e 7 2579 vl C
reactive protein (CRP), erythrocyte sedimentation rate (ESR)
sol ghont Zgell wet RIZtE 9l Sol=r} £A] ot A
ok gl X g2 AEE AEelrlole oldwol Sk

HT W ATl T AAAS A " Ze
Eu(procalcitonin)o] Z7}sl= Ao] Huwgicf?. Zgzr
Ee ZAEu(calcitonin)e] A T 2EOoZ AAHlo]|4]
719l F4=A ek=rH<0.1 ng/ml). e Al A, 18]
3L 71l o’k AAH 2H4] 0.5 ng/mL o] 100 ng/mL
A FHA FrbebY, F1E Ase e $FEE
Hhedelo] 2hAke] olFE ollZherlE Eegol HeF . wh
nfole] 2ol 23t 2= S7IslAl ot Alltell o3t 7S
3} wlolglzol 93k Zede] HEARE F-gehr}’. my
ZRIANBHL: 559 45iks e Hole $AketE 4
A Al FTkkA gheda Basgld®. 2
oA Sl e ololl digh 4 Amsl R,
the AZ(ESR, CRP 5)%ke] Hliie A7t o]FolA A
gtk ololl AAEE 9 7HA A A3k Bl vl S
At Aol 4] Z2ZA 23t ESR 8l CRPE FA4sto] 7
HAel 4 AE Thede ol siglen, AR
o W2 7j7ke] Wishg WaelaA siich

Bl
¢ e =~

[

£

o

1%
o T

O}

il
ut

3

¥

—

r
T

T

. M

hul
Of
-

-

Chat 2 e

1. O &

gt St g melel dad B F 2
AB8T ol A o] F2 3k AlHellA 38.7C o=
F3kel AAA gEHES Z37SIRS; systemic inflammatory
response syndrome)” 2] WZFol| =i 36mS tFo g wul).
sAEe] HE AL 44.1+19.84|(16~744)F 2, AL 14
W, ot 2ejolgleh AEE WY W] FoE LrRE
l, I Al 24, Ik vlolzis 2 9l A%, 1T
& melelel, VS v Wl Bz gl Aue
AR el EdE Z2ZA B FA7t ok g AlEA
Aeishe 4] Aolst glol Iitow #is)

£ Ao 9, ¢
Aot YRl A A B SRS 44E Kol A
Mg Aoz sl o) 4847 BACE 33lell AH Hol
2 Ak AR delew ZEgAEd, ESR, CRP
o] Slol, AUAZA WET S5} viFAAE Bk *
EZAEUL immunoluminometric assay (LUMI test, Brahms
Agsiglom”, ESRE
Westergren®] © 2, CRP+= nephelometry (N-Latex-CRP, Behring:
werke AG, Marburg, Germany)E A}-83l9ict Z2ZA|Ed
o] AF A o= Hagke g wb] Sfste] tiFEe] A
Ae A dEe7|Z Eelste] 8ot 447 o] %
24A17F o} A Ale WAREIMEC)slaL, 2 o] AAE
AS$E g9Ae Helsle] —70To Bl 3 24}’
atdzy] AHellA 7k A3l FAA] Blis PC SAS for
windows[version 6.12]2] t-testE ©o]-&&} 31, A7V T}l wt
2 Fxuigle] BAL repeated measured ANOVAE AL£-3]
glom P<0.05 ofslE ou] e AR 7Heigick

Diagnostica, Berlin, Germany)&

E

ASA0=T), HZ@6), AFH =2, B2
). A4 AEde-n o ARl $AES del,
AR, Ee AeA Aol THEE, A F
ray, B4 ol Aol SRR 24 Hedeh 12
wholel A 4eied(n=2), cryptococcusell 9J3F ¥4
(n=1), FFa=1), Te)n Ao AP Lol
Aoz A WA F IS AWY S wAE
e 2ARAE $ASGw, & 5 A

v ou

o 3 369 % 1F 199 A Ao AF
O:

oX

e
=
Il

98]

H

=

L
i ?10 b

2
nf

i S

%éi

273 A Aol ZREgt. wolelay w4
13} cryptococcusel] £J3t Huted 3abe HXgele] A
shebs] iAol mlolels &2 AFA AslollA] Hol=
8T DX, HHFRelA o] FHEHIAY, Sol
Ao Y BAS e etk o F ay
pococcusel] 1 ¥|4ted A HIV 1404 gfile
E ugich M2 2efeloln=4)gats 25 g = 4
AE PovivaxZb ZSEIGC VIS HIZEA EgRtE
adult onset Still’s disease (n=2), Kikuchi’s disease (n=2),
drug fever (n=1)Z A=l 59o]r}. Adult onset Still’s
disease:= Cush 5'7o] 7143t 7|5l wle} Aks]giss] of

ot 8 n@
L)

o



2 A kA Aok o] YR, e uele] gle)
o] Hukgl AL Ho|z] &9k} Kikuchi’s diseaser #ZA
o] 2ARALA SR AL, drug fever 3kA= ofe] 7}
A A S0l dAlElE ofAle FEE Bl A R
Z 3loly] Z JdZo g AulE 19o] Ak
AL, L}“V] = 7] o 717kl A 3 5E Sk

AT AR NA ZF RS Z2ZA RN F5(cut off
value; <0.5 ng/mL)+= 23} ZchFigure 1). I 1
2.61%£3.11 ng/mL (median 1.34 ng/mL)o]% 3, T~ 022+
0.11 ng/mL (median 0.20 ng/mL), -2 2.52+2.46 ng/mL
(median 241 ng/mL), ]2 IVFS 0.3720.60 ng/mL
(median 0.11 ng/mL)o]¢ltKTable 1). ®td AJde] Zg7k4

B welelobs Eeb AT AUBAL W7 A
AT A9 gl v7edd AL IVHED §o8A)
ZtHP<0.01). o]ufje] ESRY} CRP= EE oA Z7}3}
Rem, 7+ F7ke] Aol Holz| PEJYTHESR; P=0.25, CRP;
P=0.69).

PCT (ng/mL)

10 F s
// ™Y
6_
®
5_
4 b . .
[ ]
s |
[ ]
2r s
1L * . °
0.5 fomnamnd & S ——
s$ N i 2e

group | group Il group lll group IV
Patients group
Figure 1. Serum levels of procalcitonin (PCT) for four

groups of patients at the time of initial presentation of
systemic inflammatory response syndrome with fever.
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Figure 2. Mean levels of procalcitonin (PCT), erythrocyte
sedimentation rate (ESR), and C-reactive protein (CRP) with
time course for four groups of patients. In patients group I
and III, elevated PCT levels were declined with time course
(P<0.05). But all the measured ESR and CRP levels had
changed insignificantly (ESR; P=0.89, CRP; P=0.23) until
day 5.

Table 1. Mean and Median Values of Procalcitonin (PCT), ESR, and CRP at the Time of Initial Presentation of
Systemic Inflammatory Response Syndrome with Fever

PCT (ng/mL) ESR (mm/hr) CRP (mg/L)
Mean Median Mean Median Mean Median
Group 1 2.61t3.11 1.34 53.7+28.1 52 114.9+84.0 113
Group II 0.22+0.11 0.20 43.6+t22.0 49 49.1+t54.7 14
Group III 2.52+t2.46 2.42 34.7+36.8 17 47.11£18.0 524
Group IV 0.37+0.60 0.11 61.4+54.3 34 63.6165.8 25.4
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