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C-reactive Protein is a Useful Marker to Predict the
Severity and Early Response of Acute Pyelonephritis in
Women

Sung Hak Bang, In Ho Chang, Jun Hyun Han, Seung Hyun Ahn
From the Department of Urology, Hanil General Hospital, Seoul, Korea

Purpose: To evaluate the values of C-reactive proteins (CRP) for predicting
the severity and results of treatment for acute pyelonephritis in women,
we compared the severity of symptoms and signs, the laboratory findings
and the initial serum CRP according to the early response to treatment.
Materials and Methods: We retrospectively analyzed 298 female patients
who were diagnosed with acute uncomplicated pyelonephritis between
January 2002 and Match 2007. All the medical records were reviewed for
a variety of factors, and the baseline characteristics and CRP level were
compared between the patients with an early response to treatment and
those without according to the 3rd hospital day urine analysis.
Results: The initial white blood cell (WBC) counts, the CRP level, the neu-
trophil ratio and severity of symptoms were significantly higher in the
delayed response groups than those in the early response groups. The
age, history of previous pyelonephritis, symptom duration, body mass
index (BMI), and the number of positive blood and urine cultures were
not different between the two groups. According to the results of the
multivariate logistic regression analysis, the CRP level, neutrophil ratio
and mild symptoms were independent predictive variables that affected
the delayed response. The odds ratios (95% CI) were 1.078 (1.028-1.131)
for the CRP, 1.030 (1.001-1.060) for the neutrophil ratio and 9.268 (1.072-
80.166) for the severe symptoms. The differences between the areas under
the ROC curves for CRP and the WBC counts and for the CRP level and
neutrophil ratio were statistically significant (p<0.001 and p<0.05,
respectively).

Conclusions: We found that the discriminatory power of the initial CRP
level was high with regard to predicting an early response. So, we were
able to determine a CRP level that would be useful in guiding hos-
pitalization. (Korean J Urol 2007;48:1143-1148)
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Table 1. Comparison of the clinical data, laboratory data and
C-reactive protein between the early response and delay response
groups

Earl Del
Variables ary cay p-value
response response
No. of patients 115 183
Age (years), (mean+SD)* 40.5+16.2 42.0£16.3 0.424

Previous pyelonephritis

3126 422 0.814
@) " (2.6) (2.2)
Symptom severity %) 0.047
Mild 67 (58.3) 84 (45.9)
Moderate 46 (40.0) 88 (48.1)
Severe 2 (1.7) 11 (6.0)
Length of symptoms
1.73£1.2 1.96+1.42 152
(day), (meantSD)* 73 3 % 015
Body mass index
21.4+3.2 21.7£3.12 0.372
(kg/mz), (meantSD)*
White blood cell count
10.7+4.1 12.314, .002
(x10%/1), (mean+SD)* 07 3546 000
Neutrophil ratio (%), . .
T£12. 149, <0.
(mean+SD)* 75.7£12.4  80.1£9.2 0.001
C-reactive protein
.9£6. 11.6+6. <0.001
(mg/dl), (mean=SD)* 6.9+6.0 616.8 0.00
Creatinine (mg/dl), . .
(mean+SD)* 0.79+0.41 0.95%1.15 0.164
Positive urine culture (%)T 28 (24.3) 56 (30.6) 0.243

Positive blood culture (%)T 9 (7.8) 25 (13.7) 0.119

SD: standard deviation, *: Student’s t-test, T chi-square test

Table 2. Association of the clinical data, laboratory data and
C-reactive protein with a delayed response in patients with acute
pyelonephritis on multivariate analysis

Odds ratio (95% CI)

0.996 (0.978-1.014) 0.646
0.852 (0.157-4.631) 0.853

Variables p-value

Age (years)*
Previous acute pyelonephritis
Symptom severity

Mild 1

Moderate 1.406 (0.821-2.409) 0.214

Severe 9.268 (1.072-80.166)  0.043
Body mass index* 1.041 (0.951-1.140) 0.383
C-reactive protein* 1.078 (1.028-1.131) 0.002
White blood cell count™* 1.000 (1.000-1.000) 0.889
Neutrophil ratio* 1.030 (1.001-1.060) 0.048
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chH A o] A *é%} CRP %] [odds rartio (95% CI);
1.078 (1.028-1.131)], 9] H|E [odds ratio (95% CI):
1.030 (1.001-1.060)], —"g— 4 FZzT Gl 229 Hol:
73 % [odds ratio (95% CI): 9.268 (1.072-80.166)] A 3Hk-&--
< AF F Jde 5 =) (Table 2).
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Fig. 1. Receive operator characteristic (ROC) curve of the
C-reactive protein (CRP), neutrophil ratio, and white blood cell
(WBC) count for predicting pyelonephritis with a delay response.
The differences between the areas under the ROC curves for the
CRP level and the WBC counts and for the CRP level and the
neutrophil ratio were statistically significant (p<<0.001 and p<
0.05, respectively), but the differences between the areas under the
ROC curves for the WBC counts and the neutrophil ratio were not
statistically significant (p=0.32).

Table 3. Analysis of the sensitivity, specificity, positive predictive
value and negative predictive value of the C-reactive protein to
predict a delayed response in acute pyelonephritis patients

CRP n (%) Sensi-  Speci-

PPV PV
threshold tivity ficity N

=20 250 (83.9) 0.91 0.27 0.66 0.65
=40 225 (75.5) 0.84 0.39 0.68 0.60
=8.0 158 (53.0) 0.63 0.63 0.73 0.52
>12.0 118 (39.6) 0.50 0.77 0.78 0.49
>16.0 69 (23.3) 0.31 0.90 0.83 0.45
=20.0 26 (8.7) 0.11 0.99 0.92 0.42

CI: confidence interval, *: continuous variables

PPV: positive predictive value, NPV: negative predictive value
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