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Abstract

Urinary tract infection (UTI) is the most common infection. Most causative pathogens are member of
Enterobacteriaceae found in gastrointestinal tract, especially Escherichia coli. Furthermore, there is an
increasing of antimicrobial resistance among these pathogens. The diagnosis of UTI solely based on clinical
symptom may be uncorrected, leading to inappropriate antimicrobial treatment and inducing antimicrobial

resistance of bacteria. Including the laboratory diagnosis such as microscopic examination, urine culture and
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antimicrobial susceptibility test of probable pathogen could enhance sensitivity and specificity of UTI diagnosis

and efficiency of treatment.

Key words: urinary tract infection, laboratory diagnosis
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Uropathogens Prevalence (%) | References
Escherichia coli 31.0-81.7 7-12
Proteus spp. 44-74 8,9,11,12
Klebsiella spp. 4.0-20.8 8-12
Enterobacter spp. 12-24 8,11
Pseudomanas spp. 1.6-8.8 8-10
Staphylococcus

0.3 9,11
saprophyticus

Enterococcus spp. 32-10.2 8-12
Candida spp. 4.6 -10.5 7,9,10
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Y 9 = . .
AIYNITIDNAUNTN (uncentrifuged  urine-gram

stained smear) lagvgailaaizna Iigiua
Y o o "y
1A 3149 1 vea asuua las lag lideanszate
§19819 ¥18991N@08190T a1 Vedoudunsy i
4 1
ﬂﬁ@lﬁ?ﬁ]’dvlﬁﬂﬂm&‘ffﬂﬂ 20 oil power field (OPF)
NAMIANEINUINMIATIIMuaREsluilaaiy
AnNuTUTU > 10’ cfu/ml A uncentrifuged urine-

gram stained smear 1A T (sensitivity) Uszum

86-96 % lagNuLUANIT R Uszaa > 1 cell/

v 9
OPF (A15199 2) ufimamsnaaeualredIzisinld
P 2 A L 4 &
uwndnsuieriavoureforniuaunguoinis
a dy a 9
o luszuumaduilaanzuazansaling
o [ an & Y Y ..
Snwrdree1UBruzluiiiosdu'ld (empirical
v
antimicrobial treatment) [23] HANISNATDUUDID
I
TWrnamsnaaewiluuinlasy (false positive) 18
@ T A g a’/l =) 3 kg
mindegrailaanzinnyldiuimsuilowe

Ay

' 9 4
Uszirduniedsilaanzia I lugamgideuilu

U

LIATUTU

51991 2 U5z ANTNINUD gram stained smear 1NTATIVAIE bacteriuria (>10° cfu/ml) tiorfTeuieuiy

g
NITLNILLTD
Specimens Sensitivity (%) | Specificity (%) PPV’ (%) NPV’ (%) References
Uncentrifuged urine 86-96 75-99 59-98 80-99 24,25
Centrifuged urine 92-100 8-94 7-77 98-100 26-28

'PPV= Positive predictive value, NPV= Negative predictive value

a s A 2 o= ' a
MINNN 3 Faalae cast WWUGluﬂﬁﬁTw“ﬁ\ﬁJQﬂ\?ﬂ'l'Jgﬂ'N 9 vesszvumuauilaanng [30]

Squamous epithelial cell

Snvmzdiny AN
Cell
WBCs Urinary tract infection or inflammation
RBCs Urinary tract infection or inflammation, Calculi or neoplasia
Eosinophils Acute interstitial nephritis

Contamination of specimen

Casts
Hyaline
Granular
Red blood cell
White blood cell

Epithelial cell

Normal finding in concentrated urine
Renal parenchymal disease (non-specific)
Glomerulonephritis, vasculitis

Interstitial nephritis, pyelonephritis

Acute tubular necrosis, interstitial nephritis, glomerulonephritis
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analysis/urinalysis, UA) Taoiiareeeilaanne

A y < o HS
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2 ' - ' A A
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o A & g

RBC) Uazianloy (epithelial cell) (Judu 1¥o
s 9 1 - A a =

va%w 1Aun nuaiise 51 uagdlsda wan (crystal)
a 1 <3

HAY cast ¥HAA 9 MIATIVNVLFAALEIARDAUD
o <

Tuilaazdmaunn (pyuria) H3enuIARAY

v A v
1M2Ngy (WBC clumping) 14¥Dan1saaifoing
luszuumaauiladng NM3asI9NY white blood
2 v
cell cast UYIUBADIMIAAIFONNTI 1A (pyelone-

phritis) (15199 3) MsnuuuaNGesuINLIN U

L= = ﬁ’l S A
azneuilaanzusnansiwenuaniseluilaany
(bacteriuria) 18 uamsasranw squamous epithelial

9
cell Sr1uumnluilaesig vedamsiuilouves
@ T d! Y a wva o a3 Y 9
drednilaaiz sadealgiianmssuiludesseve
aredratlaanz vy
Ea
UDNIING Haa1u1sadounznou
HJaanzdedunsy (centrifuged urine-gram stained
smear) e 1¥as19M ez munriavo ALY
4 A I
Wodu1ld Tasawizlunsainwuilaaiizilu
2
pyuria 118 1 WUNITIVT YU UFOYATN (sterile
. £ a dy ] a Y
pyuria) #90198duna1n 1¥0 liawsansyla
Ea 9 9
VUBIMITALUFLAZ NS 8 IUTNIIZAITINIZIFD
dmsuunanFena 1118 U microaerophilic tag
v
anaerobic bacteria UONINUHIDINUNAINUUANIT Y

@ (?/l a asn d‘ 91 Yo
gndugsmansyanel§rusidihelasy

M3 4 UszanEnmuean1snaao leukocyte esterase LAZ nitrite JUN1TATIVNIIE bacteriuria (>10°

) 9
cfu/ml) tenfFeusuiumsimiziye

Test Sensitivity (%) | Specificity (%) | PPV (%) | NPV (%) References
Leukocyte esterase 52.0-73.5 58.5-85.0 33.0-38.0 | 88.8-91.0 33,34
Nitrite 30.0-66.2 78.7-98.0 38.0-78.2 | 86.8-93.5 | 29,33, 34,39
Leukocyte esterase and nitrite 21.0-82.3 96.0-98.4 45.0-93.6 | 88.0-94.8 34,40
Leukocyte esterase and/or nitrite 57.0-79.6 56.5-81.0 33.0-33.8 | 90.9-91.0 33,34

413 msnaaeu v las (nitite test)
A A ' . . £ v
N39158NI1 Greiss test Lﬂu@ﬁﬁﬁ]WW nitrite %QvliJ‘W‘U
luilaaizand ua nitrate reductase 11NLUANITY
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nitrate Tudlaaziilu nitrite Faasansdnia’ld
Tasmslduaunaaevilaaie (urine  strip) N3
Y

NATOUHUANUI UL (specificity) TUNITATID

2
msaae luszuumaauilaanizlszua 98 %
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) aax < A
WuIsNazaIn 590159 1azIIAIN 1HBIINLDL
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A g = .
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cysteine lactose electrolyte deficient (CLED) agar
! A 9
FAANWT0TUGTINITUAH (swarm) VDU Proteus
spp. 18 1371
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9
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2 Ay v
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MsgnIsnzilaaiizerslagiliney
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Y 9
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Y
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1BUIREINUVYU MacConkey 1150 CLED agar 113234
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Salmonella spp., Burkholderia pseudomallei Tu
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Y o & A 4 v ¥ & 49
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2 2 v v
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phritis) §1lenajen liflomsudauaiinamsimne
Y v 2
Woswdmusiavaziuuveude Tuuanaiaiy
1 o T < 1 A o
vazludihenaly eenelsiaw ilhoniimsgadu
voamuauilaany msmareaiuilaaine ns
185vasdugadw nazfiheniiilaanziiens
Yo 2’ a o =2 91
911nms 18suasinlsnaswoumnn saudedihe
AleImsnedaanneonia@uiReuUNa U (acute
a A Y
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4 Aaa o a Y 9 4 1
naainsIdvdenauAudY > 10° cfwml uav1

Y ¥
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o 1 g & 0o A 4 + o 1
ganaorniwdeilseiraunluitlonludieda
flaane
& o A a o
manumyeszinduaigludiedis
2
flaa1z929na19 119U 23 ¥l 1¥eneolsn
. a Yy 9
(possible pathogen) ZNVITUIVINAIIULYNDU
Y
ﬂizﬂauﬁummiﬂmﬂumau% (predominant
' 9
number) 198198 30aA1114A15199 5 LAYIANLIYD
UszdrdunTamiiy 3 ¥iia vazlianududul
HANA1AY DD2198819T a1z AInaINinig
g § o A % a I
Juilow¥elsziau sunannmunuilaang
Y  amdy v A wa o & v v
A075 0 Itz ey Holfrianissuiludeuds
s o ' A 3
IWuwndnsrvuazvedlredrailaaizninfy
A o ' ' I3
mzaeiinsnaaeyIni eg1alsnan Tu
2
Aiheu19ngue1vnsIInNUNITAATRA18%IIA
Y o MY 1 g R o a
wSouiu'ld 1wy dileniinsganuveiniuau
flaane msmaeauilaanneg
423 minageunnu haneasdugadn
a wva A A J o
Woel§1ian159aF2IneIM1anIsunndniinig
naaeuuazulananulaeasdiugadnves
- A V& & .
Wenelsanienaialndu¥enslsa (probable
pathogen) Taesin1411uIn19v04 clinical laboratory
standard Institute (CLSI) [44]
Ea
424 s1suRamsnziyeainilaany
NEIINUUN 35-37 °C IUATY 48 ¥ 119 n
2
NUMTIITYVOUFO T189TUHANITNATOV T “No
growth after 48 hours” %30 “No growth after 2
v A Y Y
days” lunsainfitrensguue1msiaeuse ns
9
a 4 a
S19IUHANIIINATIEHTENB VAV TTAVUD UYD
Y
HazANUTUT UV UFOUAazyilalurI8Ue
v
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Msehn 5 fegumsulatazsenuramsizuuanseanilaag

No. of organism (s) Bacterial concentration (cfu/ml) Examination and report Interpretation
1 > 10° ID & AST Probable pathogen
10* ID & AST Probable pathogen
<10’ ID Contaminant
2 Each > 10 ID & AST Probable pathogen
Predominant organism (> 10%) ID & AST Probable pathogen
Another < 10’ ID Contaminant
Each < 10’ ID Contaminant
3 Predominant organism (> 105) ID & AST Probable pathogen
Other < 107 ID Contaminant
Equal number Mix organism Contaminant

ID = identification, AST = antimicrobial susceptibility test

5. a3l
9 a ua ' Y
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2
msInaRemsaaye luszuuniuauilaaizil
Ea 9
ANgRARILNUSIINTY TagranITINIZIFD N
Ao 3| as aa [ a
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A’l’ a 9 ' 4'! A
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o 1w '
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Ufiansniemsuwndiesuiudes1dsuanu
Fauileniniiuunnduaznervialunsszyrsia
flaanz e l¥nsuanazmanageuanulade
asdugasnvousensTsanszinldess
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