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Clinical Differences in Acute Kidney Injury between Unilateral Acute
Pyelonephritis and Bilateral Acute Pyelonephritis

Suk Hyun Jang, Chung Seop Lee, Mi Young Lee, Won Min Hwang, and Sung Ro Yun
Division of Nephrology, Department of Internal Medicine, Konyang University College of Medicine, Daejeon, Korea

Background/Aims: Acute pyelonephritis (APN) can involve a single kidney or both kidneys. The aim of this study was to define
the clinical characteristics of unilateral and bilateral APN and compare their differences in acute kidney injury (AKI).

Methods: This was a retrospective study of patients admitted to Konyang University Hospital from January, 2006 to December,
2010 with APN diagnosed by the presence of definitive APN lesions on abdominal CT. Patients with a history of renal disease or
anatomical predisposing factors were excluded. The patients were divided into two groups: unilateral and bilateral APN. BUN,
creatinine, MDRD eGFR, and FENa were evaluated.

Results: Of the 177 patients, 130 had unilateral APN and 47 had bilateral APN. Significant differences were noticed in BUN,
creatinine, and MDRD eGFR between the two groups. According to RIFLE criteria, 51 patients were at “risk” and six were in
“failure.” Compared with unilateral APN, bilateral APN patients had lower eGFR (65.2 vs. 61.7, p =0.042) and higher FENa (0.81
vs. 1.43, p = 0.04), and “failure” was more frequent (4 vs. 2, p =0.044).

Conclusions: Our study showed a significant correlation between bilateral APN and decreased renal function. AKI in bilateral
APN was more likely than AKI in unilateral APN to result in severe renal dysfunction. The pathophysiology of AKI may differ
between unilateral and bilateral APN. (Korean J Med 2012;82:696-703)
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A+= anatomical predisposing factors (2.2 H Al

1015 admitted APN patients |

; Total 838 patients were
excluded >>
#

480 patients with no CT

138 patients with no difinite
APN lesion on CT

177 patients with insuffcient
data to calculate eGFR and
FENa

177 patients were enrolled
on our study

15 patients with previous
history of renal disease

29 patients with anatomical
predisposing factor

130 patienst were
unilateral APN

l

37 patients were
combined with AKI

47 patients were
bilateral APN

14 patients were
combined with AKI

Figure 1. Flow diagram of the study population. APN, acute
pyelonephritis; CT, computed tomography; eGFR, estimated
glomerular filtration rate; FENa, fractional excretion of sodium;
AKI, acute kidney injury.
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Figure 2. Unilateral acute pyelonephritis with a single focal
lesion. There is a single wedge-shaped, low-density lesion.

Figure 3. Unilateral acute pyelonephritis with multiple lesions.

Multiple wedge-shaped, low-density lesions with perirenal fil-
tration are present in the right kidney.

2 QO 24 olge) hiky HelsL Bl #Ag )

By EE R u o geRoR Fofon, ol
Oz ASAGS oF A ek R 2t X
43 ) o] WS 2] MU, FEY ASAGTS
=
=

o
=l = 7o g BE3AHFigs. 2, 3, and 4).
718 vgo 2k tof Lol 4, HAl Aol
FRE(F s, 1189, hemoglobin (Hb), hematocrit (Hct),
white blood cell (WBC), platelet, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), serum albumin, blood urea
nitrogen (BUN), sCr 5] BONA} 4%, BA-4% 54 A
sfet A} 424, 4 9 Foo] Al A A, ALEE

37 A T H A YA Fof 717t Sl Hist

Figure 4. Bilateral acute pyelonephritis with multiple lesions.
Multiple wedge-shaped, low-density lesions with perirenal fat in-
filtration are present in both kidneys.
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Table 1. Comparison of clinical characteristics by LOCATION group

Variable Unilateral APN (n=130) Bilateral APN (n=47) p value®
Age, yr 56.7 58.0 0.711
Female, % 124 (95.4) 42 (89.4) 0.164
DM, % 26 (20.0) 6 (12.8) 0.377
HTN, % 34 (26.2) 5 (10.6) 0.039
U/C positive, % 79 (60.8) 30 (63.8) 0.731
E. coli, % 74 (93.7) 26 (86.7)

B/C positive, % 45 (34.6) 17 (36.1) 0.981
E. coli, % 32 (71.1) 12 (79.6)

Duration of IV antibiotics use, day 7.25 7.76 0.443
Hb, g/dL 12.93 11.66 0.194
WBC, cells/mm’ 13,966 15,416 0.283
Platelets, 10°/uL 244 251 0.707
ESR, mm/hr 55.8 442 0.047
CRP, mg/dL 12.13 13.29 0.411
AST, IU/L 47 228 0.107
ALT, IU/L 38 109 0.124
Albumin, mg/dL 3.42 3.24 0.059

DM, diabetes mellitus; HTN, hypertension; U/C, urine culture; B/C, blood culture; Hb, hemoglobin; WBC, white blood cell; ESR, eryth-
rocyte sedimentation Rate; CRP, C-reactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

By independent ¢-test.
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Table 2. Comparison of antibiotics used by LOCATION group

Variable Unilateral APN (n=130) Bilateral APN (n=47) p value®
Sultamicillin 0 (0) 1 (2.1 0.030
First cephalosporin + AG 87 (66.9) 26 (55.3)

Third cephalosporin 19 (14.6) 7 (14.9)

Quinolone 22 (16.9) 8 (17.0)

Carbapenem 2 (1.5) 5 (10.6)

APN, acute pyelonephritis; AG, aminoglycoside.

By chi-square test.

Table 3. Comparison of renal function by LOCATION group

Variable Unilateral APN (n = 130) Bilateral APN (n=47) p value®
Baseline Cr (mg/dL) 0.87 0.85 0.829
BUN (mg/dL) 17.67 22.94 0.028
Cr (mg/dL) 1.08 1.36 0.004
eGFR (mL/min/1.73 m’) 64.55 55.50 0.015

APN, acute pyelonephritis; Cr, creatinine; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate.

"By independent #-test.
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Table 4. Comparison of proportion of acute kidney injury by
LOCATION group

Unilateral APN

Bilateral APN

D lue®
egree (n=130) (n=47) p value

Risk 37 (28.5%) 14 (29.8%) 0.853

Failure 2 (1.5%) 4 (8.5%) 0.044

APN, acute pyelonephritis.
By chi-square test.
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Table 5. Comparison of renal function by AKI group (risk of RIFLE criteria)

Variable Unilateral APN (n=37) Bilateral APN (n = 14) p value®
BUN, mg/dL 16.36 16.18 0.932
Cr, mg/dL 1.07 1.31 0.095
eGFR, mL/min/1.73 m’ 65.24 £19.44 61.69 +26.32 0.015
FENa, % 0.81+£0.71 1.43 £1.41 0.042
Urine SG 1.021 £0.008 1.019 +0.008 0.474
Urine osmolality, mOsm/kg 479 £ 186 377 £ 136 0.045
BUN/Cr ratio 14.89 +3.81 12.96 £3.02 0.069

APN, acute pyelonephritis; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated glomerular filtration rate; FENA, fractional

excretion of sodium; SG, specific gravity.
By independent ¢-test.

Table 6. Comparison of renal function by LESION group

) LESION group .

Variable p value
U/S group (n=44) UM group (n=86)  B/M group (n=47)

Baseline Cr, mg/dL 0.87 0.87 0.89 0.972
eGFR, mL/min/1.73 m’ 66.61 63.49 55.50 0.030
b
t [¢ cd d
BUN, mg/dL 17.26 17.89 22.94 0.088
Cr, mg/dL 1.05 1.10 1.36 0.016
£ c c,d d

U/S, unilateral single lesion; U/M, unilateral multiple lesions; B/M, bilateral multiple lesions; Cr, creatinine; eGFR, estimated glomerular

filtration rate; BUN, blood urea nitrogen.
By one-way analysis of variance among groups (ANOVA ftest).

"The same letters indicate non-significant differences between groups based on Scheffe’s multiple comparison test.
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