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Abstract

This research is a comparative study between the rapid urine strip tests, nitrite
(N) and leukocyte esterase (LE) and white blood cell count (WBC) and urine culture for their
diagnostic performance. A cross-sectional analytical study was done. Urine samples were collected
from patients suspected of urinary tract infections (UTIs) and examined by rapid urine strip test
and urine culture between March 1" and September 30", 2021. A total of 573 samples were
included in the study. The comparison of workload and data collection costs between March 1"
and September 30", 2021. It was found that microorganisms were identified by urine culture in
49.91% of the samples, predominantly Gram-negative bacteria. The most common organism was
Escherichia coli, followed by Klebsiella pneumoniae and Enterococcus faecalis at 53.67%,
10.26%, and 7.04%, respectively. The combination of dipstick tests N, LE, and WBC demonstrated
sensitivity, specificity, PPV, NPV, and accuracy values of 92.66%, 43.55%, 62.06%, 85.62%, and
68.06%, respectively. The positive and negative likelihood ratios were 1.64 and 0.17, respectively.
This approach can be an effective screening tool for UTIs before conducting urine culture. The
implementation of initial screening using dipstick tests performed by ward nurses, followed by

secondary screening in the laboratory, resulted in a reduction in both workload and costs.
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Table 1 Distribution of bacteria isolated form culture positive patient.
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Organisms

Total of isolate (%)

Escherichia coli
Klebsiella pneumoniae
Enterococcus faecalis

Pseudomonas aeruginosa

Other organisms (including Gram-positive bacteria,

Gram-negative bacteria, and Yeast)

Total

183 (63.7)
35 (10.3)
24 (7.0)
15 (4.4)

84 (24.6)

341 (100%)

2. wanmsasdvdfaanzalsuaunadavtiie
WSsusunumatne e
waunadey LE Wiwaasranduuin
. % 4 v
ATINURNALNIZLFIVININNNGA 259 318 (SpEaz
90.56) druuaunagey N Winauuin 136 e
(ewaz 47.55) WBC linadluuin 238 518
(Govaz 83.22) wazwauaunadeu N vise LE
v39 WBC Winauinsin 265 51e (Gegas 92.66)
g 4 1 L4
m3mnzeldinauinuauounadey N Winaay
150 11 (3ewaz 52.45) waunadey LE Winaau
27 718 (3ewaz 9.44) uaz WBC Winaay 48 e
(owaz 16.78) waunadou N vi3e LE vise WBC

TWinaausim 21 11u (7.34%) dumsnziyo
TWnaauuaunadey N wanseidluauass
ﬁUNaLWWL%E)NWﬂ‘ﬁIQGl 272 719 (3evaz 94.77)
wounadeyu LE linaay 134 519 Gevaz 46.69)
waz WBC Miwaau 133 719 (Gevaz 46.34)
uaunagou N vise LE nie WBC Tinaausiu
125 519 (5owaz 43.55) msimnzirelinaay
uanaunaaey N Winauan 15 1o Gevas 5.23)
waunagdey LE Winavin 153 1o (Gewaz 53.31)
waz WBC limavin 154 e (Sewaz 53.66)
uaunagoy N wse LE vise WBC liwnauin
162 119 (39902 56.45) (Table 2)



9720 9331l uauga waz ymasal vigmw

Table 2 Urine dipstick in comparison with urine culture.

Culture
Parameters Positive > 10° CFU/mL Negative < 10°CFU/mL
Number (%) Number (%)
Total = 286 Total = 287
Nitrite (N) < 0.001*
Positive 136 (47.55) 15 (5.23)
Negative 150 (52.45) 272 (94.77)
Leukocyte esterase (LE) < 0.001*
Positive 259 (90.56) 153 (63.31)
Negative 27 (9.44) 134 (46.69)
WBC (= 5 cells/HPF) < 0.001*
Positive 238 (83.22) 154 (53.66)
Negative 48 (16.78) 133 (46.34)
Nitrite and LE < 0.001*
Positive 133 (46.50) 13 (4.53)
Negative 153 (53.50) 274 (95.47)
LE and WBC < 0.001*
Positive 234 (81.82) 146 (50.87)
Negative 52 (18.18) 141 (49.13)
Nitrite and LE and WBC < 0.001*
Positive 128 (44.76) 13 (4.53)
Negative 158 (55.24) 274 (95.47)
Nitrite or LE < 0.001*
Positive 262 (91.61) 155 (564.01)
Negative 24 (8.39) 132 (45.99)
LE or WBC < 0.001*
Positive 263 (91.96) 161 (66.10)
Negative 23 (8.04) 126 (43.90)
Nitrite or LE or WBC < 0.001*
Positive 265 (92.66) 162 (56.45)
Negative 21 (7.34) 125 (43.55)

* Statistical significance (p < 0.05); P values from comparison between positive and negative results

using Chi-square test
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3. wannahh ANUTIINE wazANNANABIUIIUEN
YoanMsasIamsuauavdaansiisuny
msnzieluifaas

NANAMIATIVNIBULELUNAFIL N, LE uaz
WBC uhouitoufunamsunsidenuhunumasey
N #dmanuhuazanudimnsdesas 47.55 uaz
94.77 muaddy waunagey LE dmanuhuaz
ANUT U0 90.56 1AL 46.69 MUAAU LAz
WBC #manuhuazanudimedsvas 83.22 uaz
46.34 muddy diol¥kann 2 waumadey Ao
N %38 LE sauduldinannuhvazanusime
Aalludesaz 91.61 waz 45.99 muaédy LE
v3e WBC faunulvinamanuhuazanusimn:
AnithiZevaz 91.96 uaz43.90 mudd uaziiielina
3 uaunadey N, LE vise WBC $iudulvina
manyhuazanumnzaadudosar 92.66 uaz
43.55 muaau (Table 3)

mmsmmenavin (PPV) msmug
Haay (NPV) fAnugnasaLaiug (accuracy) il
gandruanuihezdluuin (LR+) wazdandiu
anuthaziuay (LR-) :anamsanman PPV
Y94WamsnIa N, LE vise WBC #il¥iwauin
WeaagReInasaaz 90.07, 62.86 waz 60.71
mMuaeu M NPV fAeseway 64.45, 83.23 uaz
73.48 muaey A1 Accuracy fe3egaz 71.20,
68.59 waz 64.75 muddy waziiiel¥namsniin
11 3 waunadevfe N 38 LE vise WBC
Avnawandani wueh PPV, NPV, accuracy
Anilulovas 62.06, 85.62, 68.06 MmudIF
wazA1l LR+, LR- tMAy 1.64, 0.17 sudidu
(Table 3)

Table 3 Performance characteristics of dipstick tests.

Parameters Sensitivity Specificity PPV NPV Accuracy LR+ LR-
Nitrite (N) 4755%  94.77%  90.07%  64.45%  71.20% 9.10 0.55
Leukocyte (LE) 90.56%  46.69%  62.86%  83.23%  68.59% 1.70 0.20
WBC

- 5 cells/HPF 83.22%  46.34%  60.71%  73.48%  64.75% 1.55 0.36
N and LE 46.50%  95.47%  91.10% 64.17%  71.03% 10.27 0.56
LE and WBC 81.82%  49.13% 61.58%  73.06%  65.45% 1.61 0.37
N, LE and WBC  44.76%  95.47%  90.78%  63.43%  70.16% 9.88 0.58
N or LE 91.61%  45.99%  62.83%  84.62%  68.76% 1.70 0.18
LE or WBC 91.96%  43.90%  62.083%  84.56%  67.89% 1.64 0.18
N, LE or WBC 92.66%  43.55%  62.06%  85.62%  68.06% 1.64 0.17

N and LE = positive test of both N and LE, N or LE = positive test of ether N or LE
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HavINMItAUYeyaNIATIVAANTEITELUININ
wmmamﬁ’jﬂwwuﬂ?mmamm?{mmﬁu 770 19
anasiesaz 20 fe 194 318 wazaunulidg
[asdafaUhAY 14.470 11 anaddosas 20 Ae
3,680 1N LﬁaLﬁﬂuﬁnﬁau“l%u,mmqﬂﬁﬁﬁLLaz
M3ATINAANTEITOUT 2 N {IANMITNY
Binanumasdeiienuiiiu 624 1o anag
Sovaz 35 fioannd 340 1 uazdunualisviade
gotRoulnniy 11,729 11 anadiovas 35 Ao
ana1 6,421 1 detieuiunenl$unmalfoa
lumsnsrvdianses UTIs (Table 4, Fig. 1 uag
Fig. 2)

Table 4 Workload and costs before and after implementing guidelines for sending culture samples.

Workload (samples)

Costs (baht)

Month/ Before After using After Before After using After
Year using the the guidelines implementing using the the guidelines implementing
guidelines from the ward the laboratory guidelines from the ward the laboratory
guidelines guidelines
Oct.20 923 17,352.40
Nov.20 1,025 19,270.00
Dec.20 1,046 19,664.80
Jan.21 1,055 19,834.00
Feb.21 769 14,457.00
Mar.21 968 802 18,198.40 15,077.60
Apr.21 676 569 12,708.80 10,697.20
May.21 662 555 12,445.60 10,434.00
June.21 755 660 14,194.00 12,408.00
July.21 77 585 14,607.60 10,998.00
Aug.21 730 549 13,724.00 10,321.00
Sep.21 820 647 15,416.00 12,163.60
Average 964 770 624 18,115.64 14,470.00 11,729.00
per month (20% decrease) (35% decrease) (20% decrease) (35% decrease)

The average cost of culture media (Blood agar and MacConkey’s agar is 18.8 Baht/samples)
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Workload (samples)

1,200
1,025 1046 L0b
1,000 923
800
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400
200
0
Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep
L —p- - L r J
2020 2021

—@—Before using the guidelines —@=After using the guidelines from the ward —@=After implementing the laboratory guidelines

Fig. 1 Workload comparison by using the number of samples analyzed per month before and

after using the guideline implementation at the ward and the laboratory.
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