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ABSTRACT

The Use of Urine Dipstick for Screening of Urinary Tract
Infection in Patients with Neurogenic Bladder Secondary
to Spinal Cord Lesion

Pongpipatpaiboon K, Wattanapan P, Arayawichanon P.
Department of Rehabilitation Medicine, Faculty of
Medicine, Khon Kaen University, Khonkaen 40002,
Thailand.

Objectives: To evaluate the efficacy of urine nitrite (N)
and leukocyte esterase(LE) in the diagnosis of urinary
tract infection (UTI) in patients with neurogenic bladder
(NB) secondary to spinal cord lesion (SCL).

Study design: Cross-sectional study (diagnostic test)
Setting: Rehabilitation inpatient unit, Srinagarind
hospital, Faculty of Medicine, Khon Kaen University.
Subjects: Eighty patients with neurogenic bladder
secondary to spinal cord lesion

Methods: Clean-catheter midstream samples were
collected. The urine specimen was tested for N and LE
within 1 hour of collection using reagent strip. Then it
was sent to the hospital laboratory, where semi-
automated microscopic urinalysis and urine culture were
performed. Sensitivity, specificity, predictive values, and
accuracy of dipsticks (N, LE, or both) were calculated
using laboratory evidence of UTI (urinalysis and urine
culture) as the “gold standard”.

Results: Out of 80 urine samples, 24(30%) revealed
UTI. About 93% were infected by gram-negative
microorganism. Urine dipstick for N had sensitivity of
100%, specificity of 39.3%, positive predictive value
(PPV) of 41.4 %, negative predictive value (NPV) of
100%, and accuracy of 57.5%. For LE, sensitivity,
specificity, PPV, NPV and accuracy were 100.0%,
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50.0%, 46.2%, 100.0% and 65.0%, respectively. Using
the different cut-off limits for positive LE test, from 1+ to
4+, sensitivity and NPV were decreased whereas
specificity and PPV were increased. A combination of
urine nitrite and LE at various cut-off limits of positive
test results, with both tests positive, improved the
diagnostic accuracy of nitrite test alone and LE test
alone. However, the nitrite and LE test combination, with
both or either one positive, did not improve the
diagnostic accuracy of nitrite test alone and LE test
alone.

Conclusion: Dipsticks that measure both urine nitrite
and leukocyte esterase have high sensitivity and NPV,
which may be used for urinary tract infection screening
in patients with neurogenic bladder secondary to spinal
cord lesion.

Keywords: urinary tract infection, spinal cord lesion,
neurogenic bladder, urine dipstick
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Presence of urinary tract infection, n (%)
Causative organism, n (%)*
Escherichia coli
Klebsiella pneumoniae
Pseudomonas aeruginosa
Proteus mirabilis
Enterobacter
Morganella morganii
Acinetobacter
Citrobacter
S.coagulase positive

Group B Streptococcus

* 4 patients found 2 organisms in urine culture

AN3797 3 UAT 4 LARAIAN sensitivity, specificity, PPV,

NPV, accuracy, LR+ Way LR- 22401909929 A N Way LE

:// = ada a Y ada o ' aa o
MNNIRMAaNesIsiaeauald 2 355N wud nstady

UTI 1lanan19099a N uay LE funanvivg Haauainiem

Tun1siasenncinme lianInlEuan1smsaa N vsa LE

= 1 =
LNENBENLAED

WAL NANTUNANARRGNY | WananTIRgaauLan

'
o = o

‘1%&@: Wudn win1398adanqnsna N and LE3+ aziAany
LLﬂuﬁqQQﬂdq?{fﬂmﬁm N and LE2+ (ﬁqmmqﬁ' 4) \A3aaile
lunnsfanseslsaiinnasazilan sensitivity, NPV g4 ozl
A LR- 51 SasnanefednsnnaaLanesn fedu inausiiads
ﬁf-gmﬁm N and LE2+ auiludniimanzanlunisinnses
uTl Tugiaaniee NB aqn SCL seuanalunsin ROC

curve (317 1)

] v
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Sensitivity Specificity PPV NPV Accuracy LR + LR -
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% CI)
N 100.0 39.3 41.4 100.0 57.5 1.65 0
(86.2-100.0) (27.6-52.3) (29.6-54.2) (85.1-100.0) (46.7-68.3) (1.33-2.01) (0-0.80)
LE1+ 100.0 50.0 46.2 100.0 65.0 2.0 0
(86.2-100.0) (37.3-62.7) (33.3-59.5) (87.9-100.0) (54.5-75.5) (1.50-2.56) (0-0.63)
LE2+ 87.5 80.4 65.6 93.8 82.5 4.45 0.16
(69.0-95.7) (68.2-88.7) (48.3-79.6) (83.2-97.9) (74.2-90.8) (2.57-7.73) (0.05-0.45)
LE3+ 79.2 87.5 73.1 90.7 85.0 6.33 0.24
(59.5-90.8) (76.4-93.8) (53.9-86.3) (80.1-96.0) (77.2-92.8) (3.07-13.05) (0.10-0.52)
LE4+ 54.2 92.9 76.5 82.5 81.3 7.58 0.49
(35.1-72.1) (83.0-97.2) (52.7-90.4) (71.4-90.0) (72.7-89.8) (2.75-20.89) (0.32-0.77)

N = nitrite; LE = leukocyte esterase;
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AN5199 4 nAladanzRndenaRuaarzlnelduanisnaia nitrite way leukocyte esterase ANAU

Sensitivity Specificity PPV NPV Accuracy LR + LR -
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)
N and LE1+ 100.0 57.1 50.0 100.0 70.0 2.33 0
(86.2-100.0) (44.1-69.2) (36.4-63.6) (89.3-100.0) (60.0-80.0) (1.68-3.09) (0-0.55)
N and LE2+ 87.5 83.9 70.0 94.0 85.0 5.44 0.15
(69.0-95.7) (72.2-91.3) (562.1-83.3) (83.8-97.9) (77.2-92.8) (2.94-10.09) (0.05-0.43)
N and LE3+ 79.2 89.3 76.0 90.9 86.3 7.39 0.23
(59.5-90.8) (78.5-95.0) (56.6-88.5) (80.4-96.1) (78.7-93.8) (3.38-16.17) (0.11-0.51)
N and LE4+ 54.2 94.62 81.3 82.8 82.5 10.11 0.48
(35.1-72.1) (85.4-98.2) (56.9-93.4) (71.8-90.1) (74.2-90.8) (3.17-32.28) (0.31-0.75)
N or LE1+ 100.0 321 38.7 100.0 52.5 1.47 0
(86.2-100.0) (21.4-45.2) (27.6-51.2) (82.4-100.0) (41.6-63.4) (1.20-1.75) (0-0.98)
N or LE2+ 100.0 35.7 40.0 100.0 55.0 1.56 0
(86.2-100.0) (24.5-48.8) (28.6-52.6) (83.8-100.0) (44.1-65.9) (1.25-1.87) (0-0.88)
N or LE3+ 100.0 37.5 40.7 100.0 56.3 1.60 0
(86.2-100.0) (26.0-50.6) (29.1-53.4) (84.5-100.0) (45.4-67.1) (1.28-1.94) (0-0.84)
N or LE4+ 100.0 37.5 40.7 100.0 56.3 1.60 0
(86.2-100.0) (26.0-50.6) (29.1-53.4) (84.5-100.0) (45.4-67.1) (1.28-1.94) (0-0.84)

N and LE = positive test of both N and LE,; N or LE = positive test of either N or LE
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