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Purpose: To compare the variable inflammatory parameters of acute pye-
lonephritis patients treated with inpatient therapy at 13 hospitals, ac-
cording to the age and gender distributions.

Materials and Methods: A total of 3,544 medical records of patients with
confirmed acute pyelonephritis, and admitted to hospital between January
2000 and December 2005, were retrospectively analyzed.

Results: The mean age of the patients was 43.2+16.2 years old, with a
male:female ratio of 1 : 5.1. The average duration of hospital admission
was 7.9+5.3 days. Underlying diseases were found in 23.0% (749/3,252
patient), largely due to diabetes (35.1%). Radiological abnormal findings
were found in 13.7%. The leukocyte count, ratio of segmented form,
erythrocyte sedimentation rate (ESR), c-reactive protein, pyuria, 3positive
blood culture, positive urine culture were 11,01445,778/mm°, 74.8%
14.5%, 44.0+£32.0 mm/hr, 12.4+9.3mg/dl, 83.9%, 10.5% and 46.7%, respec-
tively. E. coli grow in 79% of the urine culture positive patients. In a
comparison of 3 age groups (<40 years, 40-60 years, >61 years), the elder-
ly patients had a greater number of underlying diseases and more patho-
gens in cultured blood. When divided into males and females, the elderly
male patients had more pathogen in cultured urine, but contrary to the
male patients, the elderly female patients had elevated leukocyte count
and erythrocyte sedimentation rate. Also, the old patient group had more
resistance to ampicillin when they had E. coli as the uropathogen (p=0.021).
Patients with higher ESR required longer hospital admission periods.
Conclusions: It was found that variable clinical parameters of acute
pyelonephritis patients treated with inpatient therapy differed according
to both gender and age group in Korea. Therefore, these factors should
be taken into account in the treatment plan. (Korean J Urol 2007;48:29-34)
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19979 vl=o] SAAE oetd AAARE W $hAto tive protein (CRP), 3L8j& @v|4ste] s, awul e
ZA7F o A= 10,0008 T 11.79, FAHE 10,000 T 2.47 T, dAuf gt 9 2t FAA ] g Y] RS X
o o2t stgen T RugE 1de 917 10,0009 Absbich B Aol Agaogn Her V723 T
T 35789 =& IHES Holal o] F 5570 JHAAR o] AAMEAE ZAISIA L B, AL WFH, AEAA
2 e £33 Ao 2 X Bl g WM Hat W, AEdudE 59 7]731 & AT
< Aot gk, WA SHE AL A Y] o] o F-eF A F o AHEE 3
FAES vl de Ao Al st A FR7 9 ALVIE ZASAT
Folu FA A HH T A JLAEY THeAol FokAl A= ogs FAe A9 29E A2 2 Sn
M AFHo R i 54 Ve 7ol Aokt & S ETFE 2% boric spongeZ H-2 F F74o] v B F
AAANEZA Jd B THAEE OA Hed g 28 o s AFHsAH A2 A - H 8
THES 22 A AHEoE YA =3 F FAR dF TTE FA A} e Yo R He vy Tk T2
Ha Qo ExE B AFNAT. 8 wigolle AT 8 F A
FANSAG] AT e AEH o7 YAFA, 55, ] 2] 2} MacConkey ¢+ Hlj =] o]l 0001m14” AZsto 37°C
B e METE0S, AP 2 o gFEALe d2eg’ CO; incubatoroll A 18-24A1ZF ¥l ¥ 2 Iml T Ald5E
FA5E F e GAAA AAE DA Aoz FEstArh. g wjg-E thioglycollate B A] 9} trypticasein
o o] AHE AR R ddeta HA A< A9 iAol HE $ 37°Coll A g & £8, #Y, 88 5ol A
Hu g BEF7F 7 71Eo] Ha = 4% 29 F3u) A 9} MacConkey T HjA] ol 4 53}
wAAGAIG ] &5 Aol ARk o]of tid i} His s w88t
& AGYY] BAAEE o] &3 ool Byl o i A5 R ‘/}—Lroi 478 AR ES vl
d B AEE FACE TR FHAY WS o st om w3t SASS Aol we} 404 o] st 41-60
2 =85V 9ol o ¥ AR E P8 BHFge Al, 614 o]de] Ml O & ol GA] Zh e R Bt
24 FAAAG de JF A5 E vl 48 3 ATh AHTFEL 109 TG Z AEste vud 23 404
o] A5AY At 72 A=E FastAta A7E o olate} 6141 o] o] om| Q= zfolE Ko 404 ©]stE A
FgHoE rH AFE AT 2 AHUE, 614 o]dS 1HOoE, FUAFUE FHL
2 Yo FEIFYLY. SANHS one-way ANOVA test$}
CHAF 3 Hied chi-square testS AM-8-3FH oW FAZZ 132 SPSS 11.0&
AHESEA AL pgte] 005 BIRHYE W ojulrt Qle A= 7
20003 1€ 20053 12€97HA] EHA3} 7|8 EF W 3l o).
ol Hl=7]3(2,937%) 2 W (174 e &4 607“ﬂ>°ﬂ A
A BA Zdoly tE B9 T A& S0 FAAAEA Z i
4, 349518 T 1ES FHkete ddho] §lo] 4
AgAge s ety JAAgE T2 HASA} 3,544 g 85 B AF L 432+1624) (16:9)H L, o
< WO R gRIIES TFHo T FA3A A7t 83.5% (2,960%) FA7E 16.5% (58478) Atk HA &4
2 BAEA dd A BTS2 24 o] ¢ 60-70th o] A7}, o2} Sape] A9 30-40th o] g
ul & o] H]-&, erythrocyte sedimentation rate (ESR), C-reac- A7V 74 2okt (Table 1). ©]2j3F AdE B¥X S5 ZA=Z
Table 1. Gender and age distributions
Age (yrs.) <20 21-30 31-40 41-50 51-60 61-70 71- Total
Female 169 314 674 622 525 399 257 2,960
(%) .7) (10.6) (22.8) 21.0) (17.7) (13.5) 8.7) (100)
Male 95 21 61 87 97 111 105 584
(%) (16.5) (3.6) (10.6) (15.1) (16.8) (19.2) (18.9) (100)
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Bt WHFTZ7ES 11,0145,778 (1,390-22,650) T
BEAY My 7 B&L 748+14.5% (22.9-98.2)51.2.# ESR
44.0£32.0mm/hr (0-96), CRP 12.4+93mg/dl (2-44), A7
7He 79453 (144030t ALddFE EA 34 9.0
6.6l A 2} At (7.7£5.09)0l Bla) 2o (p=0.02)
AR ztole AATh

FRE 83.9% (2,788/3,322)0ll A UrEb o & ohuf okt
S 10.7% (285/2,667), LHl TS 46.6% (1,307/2,901)0 A
el gy 3 n#To g Z4E )ikl
T AZEC] =or GA Aol Ae g ollA A
& X FHEEC] E=UT) (Table 2).

71AAE 2 A ajle] T A= 23.0% (749/3,252)
oM AR G (35.1%), BLE 7 TFEZ (234%), AL
A g, ARARIY S, AEJNAE HF ol AR
AAFAN A o) 4 AAL 203% (652/3214)91 4 YEMEoH @
A (42.0%), AFE (262%), AFE (15.6%), FH2HAF
TEAT FolAth NF =F Al YARA HAS AlE
ke 3214 F 117 (0.34%)°1 A EAHYTh

ol ate] A g 37 AE T oM e 1AL

Table 2. Comparison of urine/blood culture pathogens according
to gender and age distributions

Urine culture (%) Blood culture (%)

Age (yrs.)

Male Female Male Female
<40 45 41 4 4
41-60 41 48 9 10
>61 48 51 22 20
p-value* 0.44 <0.01 <0.01 <0.01

*: calculated by one-way ANOVA test
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SRO] X7} F7}3t S Th (Table 3).
o o AABFARHANME A 4
ESRFX7} fr2% 4aaAE Yehlt (p=0.017,
Table 4).
Sl ME E coli7t S A8 2H (79.0%)
o3z} BA}oll A E. coli®) ME7} FAbe] Hlg) =9kt 1 o)

59 & Enterococcus species, Klebsiella pneumoniae, Pseudo-

olN
N
©

monas aeruginosa 5 °| 7Z % AT} (Table 5).

o] FAA A A A Fd gl e A
o] 7} ampicillin@} cephalothinoll A #2]3FA U™ 404
E 71Fo2 nd#ETAA ampicillin®] WAool ou] QA
=718t} (p=0.021, Table 6).

TG BA A AHEE FAAE ASEAA &
ol 7hd £ o (34.8%) 1L T o2 34 AR
3} opH|imF o] FAtolE H QW (21.2%), 3AW
HEATY FEQW (16.1%) 5°] AHE5 AT (Table 7).
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Table 4. Correlation of inflammatory parameters to admission
period

Ratio of segment

Blood WBC form WBC

ESR CRP

p-value 0.230 0.259 0.017* 0.196

WBC: white blood cell, ESR: erythrocyte sedimentation rate, CRP:
C-reactive protein

Table 3. Clinical parameters and findings according to gender and age distributions

CRP*

Admission

Underlying Radiologic

Blood WBC (ng/ml) ESR (mm/hr) period (day) disease (%)  abnormality (%) Pyuria (%)
Age (yrs.)
Male Female Female Male Female Male Female Male Female Male Female Male Female
<40 11,740 10,421 9.5 35.7 33.6 9.6 7.6 7 10 28 14 73 83
41-60 11,970 10,627 13.7 46.4 44.9 8.3 7.8 44 22 26 23 77 84
>60 13,222 11,416 15.0 479 57.8 8.9 75 59 31 27 22 88 86
p-value 0.14 0.02 0.21 0.2 <0.01 0.35 071 <0.01 <0.01 091 0.81 <0.01 0.13

WBC: white blood cell, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, *: There are rare data of CRP in male patient

for statistical analysis.
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Table 5. Uropathogen in acute pyelonephritis patients

Incidence Ratio (%)
Uropathogens
Male Female Total Male Female Total
E. coli 128 904 1,032 60.1 82.6 79.0
Enterococcus spp. 20 31 51 9.4 2.8 39
Klebsiella pneumoniae 7 41 48 33 3.7 3.7
Pseudomonas aeruginosa 18 25 43 8.5 23 33
Staphylococcus aureus 13 19 2.8 1.1 1.5
Coagulse negative Staphylococcus 3 15 18 1.4 1.4 1.4
Proteus mirabilis 3 9 12 1.4 0.8 0.9
Table 6. Susceptibility of E. coli to antibiotics
amp cep GM amk cpf tmp cefot oxa penG CM EM
Male 20.3% 46.7% 72.9% 84.5% 72.9% 59.6%  87.8% 87.8% 46.5% 56.7% 74.6%
Female 40.8% 69.4% 74.1% 93.5% 78.6% 633%  90.1% 84.4% 61.3% 69.3% 85.3%
Total 37.7%* 66.1%*  73.9% 91.8% 77.8% 62.8%  77.8% 87.1% 47.8%* 57.9% 77.1%

amp: ampicillin, cep: cephazolin, GM: gentamycin, amk: amikacin, cpf: ciprofloxacin, tmp: trimethoprim-sulfamethoxazole, cefot: cefotaxim,
oxa: oxacillin, penG: penicillin G, CM: clindamycin, EM: erythromycin, *means statistically significant difference between male and female

(p<0.05)

Table 7. Prevalence of antibiotic usage in acute pyelonephritis

patients

Antibiotics Ratio (%)

Fluoroquinolone 950 (34.8)

3rd cephalosporin+

. . 579 (21.2)

aminoglycoside

3rd cephalosporin 439 (16.1)

3rd cephal'osporin+ 348 (127)
fluoroquinolone

Aminoglyc.oside+ 197 (7.3)
fluoroquinolone

Ist ce.zphalospo.rin+ 164 (6)
aminoglycoside

Aminoglycoside 46 (1.7)

Aste] A3l B2 5 votel Bzt stk A9
ANM = A} 2] A9 30t) 9 40t A 1 WY
=9to} YA S A 10th 2 60, 70Tl A 74
o e ZA Ki §7
}o 2 3 HZY Lee Séol By

gov ot TUNALRATH
B3 Y A B4 gy

1=}
o

]_

ol
o

N
ol fHl

ol
o

o

-

o dA st

SHEgc g e T, AAAA B, g, AR ¥
HZE ol ZAMEACH Y F38] ndH oA o Bol
HAHNL 3 NEs TAFTFAA A7 o & Bl
A et 2E)ar ol A F g &5 A
FaGtt(35.1%). WAL ACZE A7 SAAENA 2
ol MiAdd e2xYE, AFH 93EY 5ol AFEHU
om AAGE, AN, BB eAGF, TELY T 2AS
HFs AT e SN A AAE Al EAE &

gtor} i SN wAE w7 o7 Ao
Hle) B AR e b g Bl AE vk
5

0]/2}0 Ll

7IA 9] Sl 58k o)ife] FHHE sl ARz A WY
Aol olell thet F=of 22 H7}F 5 A8 A Fo] RHEA] 317
sojof A tt. T2y 9 WFxFEH} AFEEES
HIZ S 52 Q1 AR AAbe WIS I Ve EoiA
U Aol @ azde) e Ads WA 5 glonw’

Nz Aelo] Qd Zo|T}

=
FHNPALY Aol Yol SAH o 1A
WAL AR E Qe B 2AL NS 2 P9 B

2

Fl



}7) 2wl o] ok Bl A7 Aol
3.9% ‘i‘ioﬂi A &2 A9 14
© FFs Btk £ dFdAE
=9 3971 46.3%° 23313
i3 FE5L7] A 1%} 9

WA A Aol 3
o o @50l 37 4

i
i
mlo
OE’,

271Bol kol 288 GAUAS B} e Ao
= Y21 HEseln ol e serol ol FolAcA
o EE GAu RN P e 97 g

Fojut vl

[e]
A% 0% Bato} ol Png ) |
Eug 79 FPZo] ek

71419 s 5-8H7 Fxo] gl
7Fsdol a5 AR
d5o BeE Hotetr] A% d4TAE CRP, ESR 5
o] &g&¢ 78‘—?*% A Az %‘rx} FollA 2 1ol
"ol &tk ESR
@X}Q] 7ﬂ"r J—@%‘:ﬂ’ﬂ/ﬂ a "rx]ﬂ ofm] QA
Aok AL NN Fo5 o
2 WeH oy CRPE Al oA A2 A
7}51 CRPFA|7} o 58] o] S0 3lofA] of
SlEAE et 9E AR R80T B
4A &-87HA7F BrtE oj A oF st
AT o R AEE AT tFie] 2H€347< E
colidll 23k Aol o™ (79%) ©] £l Klebsiella pneumoniae
(3.7%), Pseudomonas aeruginosa (3.3%) 5 <A 2 v 4=
A3 aFAFATQ Enterococcus species} Staphylococcus
aureus= 3.9%, 1.5% 2 UElTH G} x| = o4 3k
Aol B3| E. coli®] W5 o] YAl Pseudomonas aeruginosa,
Enterococcus species®] RIE=7} o} Ao @& zto]& H
Aok 2279 Aol tgk AFe SAA G A7)
o wet 2 Aol Aolsl ALY FHeIAE FAUS
A B2 euFFA E coli®) BlEE Chung 5’3
Son 5°o] 1980t 9] At NN 69.1%%F 81.6% = WHEI
olZ Min’3} Lee 5'°0] 1998'A7} 2002\ ]l 88%} 91% 2}
Bk vpel tha xpolE etk AA Q27 At A
o2 2AE AW Song# Kim," Ko 57¢] A& oA
= 47 agFATY dEEOl 47 292%9 26%°l ©]2
2] S7FEAlC ATl et YAXEE Q5te gl
Ao olE #EY 9L ASEHE ALE AAX
E. coli®] &AA | thgt ZH/d A= ampicillin 37.7%,
cephazolin 66.1%, trimethoprim/sulfamethoxazole 62.8%, gent-
amycin 73.9% 4 Th. o] Kim 5" (2000), Ko 5] (1999
Wyo] W FAA 37 At dAFA S A5 oF
AEA el 98 e 4= gle e o], Finkelstein 5
©] B33+ ampicillin 46%, cephazolin 92%, trimethoprim/
sulfamethoxazole 76%, gentamycin 95% <} Yl n3ld =

qm

=l
QL
=
§2
32 _‘EL -u
o{N

=
T .

A0 A A HE FAA = cephalosporin®} aminoglyco-
side, fluoroquinolone 5 °| ©= 22 W3O 2 thekalA At
L5 A o] FAAMZ fluoroquinolone?] T %] Ho] 7}74
A AHEHE Aoz wHAT ve 494G 7

ol ampicillin, trimethoprim/sulfamethoxazole, @5 trimetho-
prim, fluoroquinolone, aminoglycoside % cephalosporing A}
&3k Aol Frlo) AWrtol=g deA oy ey
Zte] A4 Hubxo g AR 2L FAA WA Wil A
oabe] Q3 Aeloko] e BPH Zol FaA A48
e o2 AAA Wt FstE o] a7 E
gk e oAl 24 7H &8l AHE-E fluoroquinolone®]
W3t E colio]l WAE AA & Ao veht (222%) 4
ek Fort dag Ao A,

my
rhu

o
>

2
o
fru
iR
o

Ao A AEol F
1& 80| F7l8tith
Z}oll /] WBCS} ESR

CRP= 79 YA
il%— Hom ESRS A ddgF FAaA 7 At &
bl A 71 A A g, AR AL o]

0# 2L S Ape A gt o] iR E
ﬁoﬂ gt Xzl A g
Aol AFAE 7|EAQ ARV|FOoZA Al

i
o ML
rlo

N

o
ek
2
% AV
o2
o ]

ol
o

k1

ot
o,
s
_>‘~l_‘
2
X

4
3 H
oL
£ o g

r1r r>~

ook ox RO ol P N
rﬂ

REFERENCES

1. Foxman B, Klemstine KL, Brown PD. Acute pyelonephritis in
US hospitals in 1997: hospitalization and in-hospital mortality.
Ann Epidemiol 2003;13:144-50

2. Ki M, Park T, Choi BY, Foxman B. The epidemiology of
acute pyelonephritis in South Korea. 1997-1999. Am J
Epidemiol 2004;160:985-93

3. Hooton TM, Stamm WE. Diagnosis and treatment of
uncomplicated urinary tract infection. Infect Dis Clin North
Am 1997;11:551-81

4. Lee JH, Huh JS, Kim YJ. Clinical characteristics of acute
pyelonephritis in adult men. Korean J Urol 2005;46:295-8

5. Do SH, Kim JH, Choi YD. Vesicoureteral reflux in the adult
uncomplicated acute pyelonephritis. Korean J Urol 2001;42:
1049-52



6.

10.

11.

34 ohste|wr|nbEtslx| - M 48 A M 15 2007

Lie SW, Ng KC. Retrospective analysis of inflammatory
parameters in acute pyelonephritis. Scand J Urol Nephrol
2003;37:250-2

. Chung KS, Ko SS, Yoon YJ, Park YH, Son HS, Lee KY. A

clinical study on acute pyelonephritis. Korean J Med 1984;27:
597-602

. Son HS, Ahn JH, Lee TY, Lim CK, Kim MIJ. Clinical study

on 740 cases of acute pyelonephritis (1980-1989). Korean J
Nephrol 1990;9:380-7

. Min HJ. Acute pyelonephritis; clinical study and consideration

about inpatient therapy. Korean J Med 1998;55:232-44

Lee IS, Rho SH, Kim SE, Nam TM, Kim JS, Kim SK, et
al. A study on the clinical and microbiologic features of
community acquired acute pyelonephritis for the recent 5 years
in a university hospital. Korean J Nephrol 2002;21:905-13
Song HJ, Kim SJ. A study of antimicrobial sensitivity to the

12.

13.

14.

15.

causative organism of urinary tract infection. Korean J Urol
2005;46:68-73

Ko YH, Oh JS, Cho DY, Bae JH, Koh SK. Changes of
causative organisms and antimicrobial sensitivity of urinary
tract infection between 1979 and 2001. Korean J Urol 2003;
44:342-50

Kim SW, Lee JY, Park WJ, Cho YH, Yoon MS. Antibiotic
sensitivity to the causative organism of acute simple urinary
tract infection. Korean J Urol 2000;41:1117-24

Ko HS, Choi DY, Han YT. A study of the changes of
antibiotic sensitivity to the causative organisms of urinary tract
infection for recent 5 years. Korean J Urol 1999;40:809-16
Finkelstein R, Kassis E, Reinhertz G, Gorenstein S, Herman
P. Community-acquired urinary tract infection in adults: a
hospital viewpoint. J Hosp Infect 1998;38:193-202




