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The Clinical Significance of Serum and Urine Cytokines
in Patients with Acute Uncomplicated Pyelonephritis
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Purpose: In this prospective study, we evaluated the clinical significance
of inflammatory cytokines in women with acute uncomplicated pyelonephritis

undergoing antimicrobial therapy.

Materials and Methods: We analyzed 26 female patients diagnosed with
acute uncomplicated pyelonephritis between September 2007 and March
2008. Body temperature, white blood cell (WBC) counts, serum C-reactive
protein (CRP), and serum and urine interleukin (IL)-6 and IL-8 were measured
before and 12 hours, 24 hours, and 4 days after the intravenous administration

of empirical ciprofloxacin.

Results: Initial serum CRP levels were correlated with initial serum IL-6
and initial urine IL-8 levels. Twenty-four hours after the start of antibiotic
treatment, the CRP level and urine IL-8 level continued to be high, whereas
serum IL-6 levels decreased significantly (26.1+32.4 vs 9.9+423.5pg/dl, p<0.01).
When we divided the patients into mild (CRP<15mg/dl, n=14) and severe
(CRP =15mg/dl, n=12) groups according to initial CRP levels, the serum
IL-6 level decreased significantly in both the mild (14.2+4.0 vs 4.0+1.7pg/dl,
p<0.01) and the severe (41.1+12.7 vs. 22.7+16.4pg/dl, p<0.01) groups within
24 hours, whereas CRP and urine IL-8 levels did not change significantly

in either group.

Conclusions: Clinically, initial serum IL-6 and urine IL-8 levels were
increased according to disease severity. Moreover, the serum IL-6 level
decreased rapidly after antibiotic treatment within 24 hours. Serum IL-6
levels are a better indicator of the severity of disease and the therapeutic
effect of empirical parenteral antibiotic use in patients with acute uncom-
plicated pyelonephritis than were either CRP or WBC counts. (Korean J

Urol 2009;50:33-38)
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Table 1. Interrelationships of initial WBC counts, body temperature, CRP, serum IL-6, serum IL-8, urine IL-6, and urine IL-8 by Spearman
correlation coefficient

BT WBC counts Serum CRP Serum IL-6 Serum IL-8 Urine IL-6  Urine IL-8

BT CO) r 1 0.009 —0.017 —0.034 —0.029 0.128 —0.070
p-value 0.966 0.936 0.873 0.892 0.543 0.740
1 0.302 0.336 0378 0.183 0.299

W 8
BC counts (107D | e 0.142 0.101 0.062 0371 0.138
r 1 0.558 0.184 0.301 0.405
Serum CRP (mefd) — _ 1ue 0.004 0379 0.144 0.045
r 1 0320 0.156 0.155
Serum IL-6 (pgfdD) | e 0.119 0.458 0.460
r 1 0.096 0.234
Serum IL-8 (pg/d) | e 0.649 0.260
. r 1 0.350
Urine IL-6 (pg/umol) p-value 0.080

Urine IL-8 (pg/umol) !

p-value

BT: body temperature, WBC: white blood cell, CRP: C-reactive protein, IL: interleukin, r: correlation coefficient
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Fig. 1. Serial changes in variables in patients with acute uncomplicated pyelonephritis in the mild (n=14, CRP <15mg/dl) vs severe (n=12,
CRP =15mg/dl) groups. Serum IL-6 levels declined more rapidly in both the mild and severe groups than did the other inflammation
markers within 24 hours.

1.0°C, 11,673.1%5,830.6x10%/1, 13.7+7.1mg/dl, 26.1+32.4pg/dl, gom, 7+ Axulo] ABAS v 2R ui, €4 CRP 534
10.6£18.0pg/ 2 mol, 213.3+223.7pg/dl, 90.7£179.0pg/ « mol©] = 84 1IL-6 X (1=0.558, p<0.01) B 2% IL-8 X r=
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0405, p<0.05)2F EAIF 02 G238 A4S HATH (Ta-

zpol & i&i-‘l , 9F 1L-6 0594 735 FAA
= BT 26.1:32.4pg/dIZ A58 Thr) A Fol F 24
A 7ol 9.9+23 5pg/dIE EAIF 02 F2]38F (p<0.01) FA3
ZAE Hyom, dAA Fof F 48X 7kl 4.2+6.7pg/dIE A
£A9l 7HAae ioﬂu}(p<o.05). FAA Fol 4ol H
35479pg/dl 2 TNRE] FAol| ] FAFEOR AT B
Gk v €3 CRPQl 785 GAA Fo] I 48X 7kl
9.0+5.4mg/dlZ SAH o2 FoJ3t 6}7-S Kol Hab 160l
Hjsto] vlaE 2 0}7“5% Xl

o]—/Kﬂ zﬂ _roq X‘] =hd
) =T n=12)2
FrollA] Ht 489U ToTolA HT 69U E 7 7 Tl
Mo & Folgt Zo] (p<0.05)F Bom, 8F IL6 5
9] A% 73ET (14.244.0 vs 4.0£1.7pg/dl, p<0.01) B F
T (41.1+12.7 vs 22.7+16.4pg/dl, p<0.01) EFollA gAY
Al Fol 3 244 7boll AR [FOl3t FHAE Hlon,
dF CRP T5% F357 (20.148.6 vs 14.7+5.6mg/dl, p
<0.05)oll Ak SHAYA| Fof F 24X 7hol] FAF O E ROt
s Holx, 8F I8 BEXE FZT(180.3+68.3 vs.
137.6%66.7pg/ 12mol, p<0. 05)0M ulb A Fol F 2447k
ol AR Fo3 s Hyou, 95 CRP Y 2F
IL-8 5+ B% Aol A FAA Fof F 2447kl &
Holz] ¢kgket (Fig. D).
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Table 2. Levels of inflammatory markers and patient characteristics
at different stages of the study and significance level by
Wilcoxon signed-rank test

Inflammation marker

+

and time of evaluation* Mean+SD p-value
Body temperature (°C)

Before 37.6+1.0

24 hours 37.4+0.8 0.837

48 hours 37.2+0.8 <0.05

4th days 36.8+0.7 0.096
WBC counts (xlOS/l)

Before 11,673.1£5,830.6

24 hours 10,957.1+5,948.9 0.169

48 hours 8,776.9+2,675.2 <0.05

4th days 6,870.0£1,949.4 0.019
Serum CRP (mg/dl)

Before 13.7£7.1

24 hours 12.65.9 0.180

48 hours 9.0+5.4 <0.05

4th days 4.1+4.3 <0.01
Serum IL-6 (pg/dl)

Before 26.1£32.4

24 hours 9.9+235 <0.01

48 hours 42+6.7 <0.05

4th days 3.5£7.9 0.180
Serum IL-8 (pg/dl)

Before 213.3+£223.7

24 hours 158.7+118.7 0.893

48 hours 189.3+258.0 0.285

4th days 74.5+57.8 0.173
Urine IL-6 (pg/umol)

Before 10.6£18.0

24 hours 16.2+34.9 0.180

48 hours 7.8£7.4 <0.05

4th days 7.4£18.2 0.811
Urine IL-8 (pg/umol)

Before 90.7£179.0

24 hours 105.7+180.4 0.169

48 hours 23.3+71.4 <0.05

4th days 23.9+68.7 0.249

*: 4th days indicate before antibiotic administration and 24 hours,
48 hours, and 4th days after antibiotics administration, T For
each marker, the first entry is for the comparison of the values
for before and 24 hours after antibiotics administration, the
second entry is for the comparison of the values for 24 hours
and 48 hours after antibiotics administration, and the third entry
is for the comparison of the values for 48 hours after and 4th
days after antibiotic administration, WBC: white blood cell, CRP:
C- reactive protein, IL: interleukin
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