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����&�G( 
���$�1��PQ-R�� ,,��*�1��2S!!��  (urinary tract infection) �2V���� $�1��PQ-03&�4�"�./*�4/�,W1X,Y-�    

03&�4��Y-Z��!Y��R"[Y�2V��,��4��4��&3Y% Enterobacteriaceae �4/�,W1XR�&+�W!X Z1��^��  Escherichia coli _./*%4
���Z�X%���1PQ-$Y-��2`��4�� %��a.Q� �������0 '̂����$�1��PQ-R�� ,,��*�1��2S!!�� Z1�-�#'�-������*�&����
��4�*-�Y�*�14��-�0%4���%b�1�&�1 !Y*b&R"X%4����'�c�1X����2`��4�� Z1�W%Y0+��2V��& �Y-R"X���12S["����1PQ-
��a-*�,��4��4�$�%%� ���$��0���$�1��PQ-R�� ,,��*�1��2S!!�� ��*"X-*2`�,'$����Z1�-�#'��� ,�����
��*03&���#��#�!$���& ������ ��PQ-��%�'Q*����1!-,���%W�$Y-!��$X��03&�4� (urine culture and 
antimicrobial susceptibility test) !�%��d���/%���%W��& ���%0+���� R��������0 '̂����$�1��PQ-1'*�&Y��W1X �+�R"X
�����*�b�����'�c�a-*������2V�W2-�Y�*%42� !��(���� 
 

�L��L���M : ���$�1��PQ-R�� ,,��*�1��2S!!�� , ���$��0��*"X-*2`�,'$���� 
 

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 
 

1. ���L� 
���$�1��PQ-R�� ,,��*�1��2S!!��  (urinary 

tract infection, UTI) �2V����$�1��PQ-03&�4��4/�,W1X
,Y-� �& %4-3,'$������!)*�2V�-'�1',$X�a-*���$�1��PQ-
R�Z�*���,�& (healthcare associated infection, 
HAI) [1] R�2� ��#!"�'i-�%���� �,�Y��Y�R�X0Y��R�
� ,,���1)�&!3a����4/��4/��aX-*�', UTI %4%)&�Y�!)*
2� %�� 1.6 �'�&X��1-&&Y�"�$Y-2k [2] �������0 '̂�
���$�1��PQ-R�� ,,��*�1��2S!!�� W1X-�Y�*��1��l�
�& d)�$X-*�'Q�!�%��d&1���%�!4/�*$Y-������1
��� ����_X-�$Y�* m �& ����!4��4��$a-*b)X$�1��PQ-
W1X [3] ���R�XaX-%)&0�����_'�2� �'$�"�P--����
�!1*a-*b)X$�1��PQ-R�� ,,��*�1��2S!!�� ��4�*
-�Y�*�14�� %4���%W���4�* 80 % 0.*-�0R"Xb&���
����0 '̂��4/b�1�&�1W1X [4] ,�*���4 b)X$�1��PQ--�0%4
-�����!1*�4/�$�$Y�*W2 ��Y� b)X�4/%4���  neutropenia 
%'�$��0W%Y�,�%l1�&P-1a��R�2S!!��  [5] ���$��0
������ "�$'�-�Y�*2S!!�� ��*"X-*2`�,'$������P/-
$��0"���� ���$�1��PQ-1'*�&Y��1X����������*     
03&���#�#�!$���&���� (clinical microscopy) �& 
03&�4�������&���� (clinical microbiology) Z1����
��� ��PQ-�& ����1!-,���%W�$Y-!��$X��03&�4�
a-*��PQ-�Y-Z�� (urine culture and antimicrobial 
susceptibility test) !�%��d�Y�����/%���%d)�$X-*�& 
���%�%Y��+�R����$��0����0 '̂���%�'Q*�����*
�b�����'�c�a-*�����R"X%42� !��(������/*a.Q� [4] 
 

2. �'-.(���2	U+��	�&�'-.(/������0�&��

�1���� 
���$�1��PQ-R�� ,,��*�1��2S!!�� !Y��

R"[Y%4!��"$30���,��4��4��4/�,W1XR�� ,,��*�1��
-�"�� Z1��^��  E. coli �-*&*%��2V� Klebsiella 
spp., Proteus spp. �&  Enterococcus �& �,%4
���Z�X%���1PQ-$Y-!��$X��03&�4�%����/*a.Q� [6] 
!+�"�',��PQ-�� �, Candida spp. �2V���PQ-�Y-Z��R�
� ,,��*�1��2S!!�� W1X2� %�� 4.6-10.5 % 
($���*�4/ 1)  
 
	���0��� 1   � �PQ - 03 &�4��Y -Z��R�� ,,��* �1� �

2S!!��  
 

Uropathogens Prevalence (%) References 
Escherichia  coli 31.0 - 81.7 7-12 
Proteus spp. 4.4 - 7.4 8, 9,11,12 
Klebsiella spp. 4.0 - 20.8 8-12 
Enterobacter spp. 1.2 - 2.4 8, 11 
Pseudomanas  spp. 1.6 - 8.8 8-10 
Staphylococcus 

saprophyticus 

 

0.3 
 

9, 11 

Enterococcus spp. 3.2 - 10.2 8-12 
Candida spp. 4.6 -10.5 7, 9, 10 
 

�-�0���4Q  ���$�1 ��PQ-R�� ,,��*�1��
2S!!�� �'*%4!��"$30�����$�1 ��PQ -2�!�$ ��Y� 
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Trichomonas vaginalis [13] �& W��'!W1X��Y��'� ��Y� 
Adenovirus �&  Cytomegalovirus [14]  
 

3. +���+W����L��G0	��(�G�0�1������-�(+��

	��,������2
��02%(0�3���	�+�� 
3.1 ��X�+���+W��1������-�(����'-.( %4 3 ��(4 

W1X��Y �����l,2S!!�� �Y�*�&�* (cleaned-void 
midstream urine) ����0� 0���� ��� 2S!!�� 
Z1�$�* (suprapublic aspiration) �& �����l,
2S!!�� 0��!��!��2S!!��  (catheterized urine)  

3.1.1 �����l,2S!!�� �Y�*�&�* �2V�
$'�-�Y�*2S!!�� �4/�,W1X,Y-� ��P/-*0��b)X2u��!�%��d
��l,$'�-�Y�*2S!!�� W1X1X��$'��-* �$Y�����l,1X����(4
�4Q �Q+�2S!!�� W"&bY��� ,,��*�1��2S!!�� !Y��
2&�� 0.*-�02��2vw-���PQ-2� 0+�d�/�W1X �����l,
2S!!�� �Y�*�&�*0.*0+��2V�$X-*�+����%! -�1
,�����2&���2x1a-*�Y-2S!!�� �Y-� Z1��^�� R�
b)X2u��"[�* !+�"�',b)X2u����� 0�����#.�c�a-* 
Lipsky �& ��  [15] �,�Y�2S!!�� �4/��l,��P/-���
��� ��PQ-0��b)X2u������4/�+��& W%Y�+����%! -�1 
,�����2&���2x1a-*�Y-2S!!�� �Y-� %4b&������ 
��PQ-�4/W%Y�$�$Y�*�'�-�Y�*%4�'�!+��'[ -�Y�*W��l$�% 
����� �+�R"Xb)X2u����l,2S!!�� 1X����(4�4/d)�$X-*�'Q� 
!�%��d&1���2��2vw-�03&�4�2� 0+�d�/�W1X Z1�R�
��#���R"X�+ ����%! -�1,�� ���!Y��"'�a-*
-*���$ (glans penis) !+�"�',��#"[�* R"X�+����%
! -�1-�'�� ��#����-� (vulva) 1X���Q+�!,)Y _',R"X
�"X*1X��!+�&42&-1��PQ-R���#��*0��"�X�W2"&'* 2-3 
��'Q* 0���'Q�R"Xb)X2u��dY��2S!!�� �2V�!�� Z1�2&Y-�
�Y�*�����Q*W2 0���'Q�0.*�+����� 2����X�*�4/
2��#0����PQ-�-*�Q+�2S!!�� �Y�*�&�* (midstream 
urine) R"XW1X2��%�$�2� %�� 5-10 %�&&�&�$� (ml) 

2x1z�R"X!����Y-��+�!Y*"X-*2`�,'$������P/-�+����
������ "�$Y-W2   

3.1.2 ����0� 0���� ��� 2S!!�� 
Z1�$�* �2V���(4�����l,$'�-�Y�*2S!!�� _./*%'�R�X�',
b)X2u���4/W%Y!�%��d��l,2S!!�� W1X�-* ��Y� �1l��4/%4
-��3�X-���Y� 1 2k "�P-b)X2u���4/!*!'����$�1��PQ-
�,��4��4����1 anaerobe R�� ,,��*�1��2S!!��  
�-�0���4Q�'*R�XR������l,$'�-�Y�*2S!!�� 0��b)X2u��
�4/%4������ ��PQ-0�������l,2S!!�� �Y�*�&�*�4/%4b&
������ ��PQ-W%Y��Y�-� �����l,$'�-�Y�*2S!!�� 1X��
��(4�4Q ������2V�b)X��l,$'�-�Y�*Z1�R�X�al%�0� &*W2R�
�� ��� 2S!!�� a-*b)X2u���& 1)12S!!�� a.Q�%�
Z1�$�*  

3.1.3 �����l,2S!!�� 0��!��!��
2S!!��  R����4�4/b)X2u���4/��!��!��2S!!�� 
(indwelling catheter) -�)Y�&X� �����l,2S!!�� $X-*
��l,0��!��!���4/-�)YR�&X$'�b)X2u��%���4/!31 "&'*0��
�+����%! -�1!��!��1X���Q+���|Y���PQ-�&X� �0� 1)1
2S!!�� 0��!��!��1X���al%�& �� ,-� 4̂1��
2&-1��PQ- "X�%��l,0��d3*��l,2S!!��  (urine collec-
tion bag) ���� -�0%4����0��[�$�,Z$a-*��PQ-���R�
d3* _./*0 �+�R"X�2&b&����1!-,b�1W1X �-�0���4Q 
2S!!�� -�0��l,0�����!��2S!!�� �2V���'Q*���� 
(intermittent catheterization) _./*�2V����!-1R!Y!��
!��2��#0����PQ-bY����*�Y-2S!!�� �aX�!)Y�� ��� 
2S!!�� ��P/-� ,���Q+�2S!!�� --�0���� ��� 
2S!!��  Z1��'/�W2W%Y�� �+���(4�4Q ���� �2V����
�!4/�*R�����'��+�R"Xb)X2u�����1���$�1��PQ- �����l,
$'�-�Y�*2S!!�� 1X����(4�4Q%'�R�XR�b)X2u���4/%42S["�
�����,�3%���dY��2S!!��  �& b)X2u���1l�-��3$/+���Y� 
3 2k �4/W%Y!�%��d��l,2S!!�� W1X�-* �'Q*�4Q ���R�X
$'�-�Y�*2S!!�� 0��d3*��l,2S!!�� a-*b)X2u���1l��'Q�  
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�,���2��2vw-��,��4��4�!)*d.* 7.5-36.8 % [16,17]  
�����l,!�/*!Y*$��02S!!�� ��P/-���$��0

������ "����$�1��PQ-R�� ,,��*�1��2S!!�� Z1����
��� ��PQ- (urine culture) $X-*�� �+�1X����(4�4/d)�$X-*
�& �"%� !% ���� �4/R�X��l,2S!!�� $X-*2&-1��PQ- 
(sterile container) ���2��2vw-�0����PQ-2� 0+�d�/�
"�P-0������ -�0�+�R"Xb&��������� "�b�1�&�1W1X 
�-�0���4Q�����l,2S!!�� !+�"�',��� ��PQ-���
�� �+��Y-�W1X�',��2`��4�� �!%- ���� �����l,
2S!!�� "&'*W1X�',��2`��4��  -�0�+�R"Xb&������ 
��PQ-�2V�&,2&-%W1X 

3.2 +���L��G0���0�G0	��,��+���+W���+��  
2S!!�� �4/��l,W1X���%42��%�$�2� %�� 

5-10 ml �& $X-*�+�!Y*"X-*2`�,'$�����& �+������� 
��PQ-R��'��4 (�)2�4/ 1) ���� "��$'Q*��Q*W�X�2V���&���� 
��PQ-�,��4��4�R�$'�-�Y�*2S!!�� !�%��d���/%0+����
a.Q�W1X%����Y� 105 colony forming unit (cfu)/ml [18-
20] �+�R"Xb&����1!-,W%Y!-1�&X-*�',��� �4/�,
R�b)X2u�� 0.*%4����� �+�R"X�+������� ��PQ-���R�
��&�W%Y���� 2 �'/�Z%* "&'*�����l,2S!!�� 0��b)X2u�� 
"�P-"��W%Y!�%��d��� $��0W1XR��'��4 �����l,
�'�c�W�X�4/ 4 -*#��_&�_4�! (°C) "�P--�0R�X!���'�c�
!��� (preservative) ��Y� boric acid-glycerol-sodium 
formate ��P/-�',�'Q*����0��[a-*�,��4��4� �$YW%Y���� 
24 �'/�Z%* [21,22] 
 

 4. +��	��,+��	�&�'-.(/������0�&��

�1������02%(0�3���	�+�� 
4.1 +��	��,��&+�(0 (screening method)  

2S003,'��������0 '̂����$�1��PQ-R�� ,,
��*�1��2S!!�� 1X�����$��0�'1��-* W1X��Y ���
$��0"��,��4��4�R�2S!!�� 1X������X-%!4 ���

$��0$ �-�2S!!��  ����1!-,W�W$�$� ���
�1!-,�-�W_%�&��Z�W_$��-!��-��! _./*b&���
�1!-,0 �2V�aX-%)&!+�"�',�������P/-R�XR��'�c�
b)X2u���,PQ-*$X� Z1�,�*������$��0%�W1X�2V����
�1!-,R�*��2� 0+� �$Y�1!-,�%P/-%4����X-*a-
0���������Y��'Q� ��Y� ���$��0"��,��4��4�R�
2S!!�� �& $ �-�2S!!�� 1X������X-%!4���%  
 

 
 

 
 

�$���� 1 ������ ��PQ-0��$'�-�Y�*2S!!�� Z1�R�X&)2
��4�,%�$�i�� �& ����0��[a-*�,��4��4�
,� blood agar 
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4.1.1 ���$��0"��,��4��4�R�2S!!�� 
1X������X-%!4���%  (uncentrifuged urine-gram 
stained smear) Z1�"�12S!!�� �4/�a�Y�R"X�aX��'�14
�&X� 0+���� 1 "�1 &*,�!W&1�Z1�W%Y$X-*�� 0��
$'�-�Y�* "&'*0��$'�-�Y�*�"X*�&X� 0.*�X-%!4���% �+�
���$��0!W&1�-�Y�*�X-� 20 oil power field (OPF) 
0�����#.�c��,�Y����$��0"��,��4��4�R�2S!!�� 
�4/���%�aX%aX� > 105 cfu/ml 1X�� uncentrifuged urine-
gram stained smear %4���%W� (sensitivity) 2� %�� 
86-96 %Z1��,�,��4��4��^&4/� 2� %�� > 1 cell/ 

OPF ($���*�4/ 2) �%Xb&����1!-,1X����(4�4Q�+�R"X
��������,d.*���1a-*��PQ-�4/-�0�2V�!��"$3a-*���
$�1��PQ-R�� ,,��*�1��2S!!�� �& !�%��dR"X���
�'�c�1X����2`��4�� R��,PQ-*$X�W1X  (empirical 
antimicrobial treatment) [23] �$Y����1!-,�4Q-�0
R"Xb&����1!-,�2V�,��2&-% (false positive) W1X 
"��$'�-�Y�*2S!!�� �4/��l,W1X�'Q�%4���2��2vw-���PQ-
2� 0+�d�/�"�P-$'Q*2S!!�� ��Q*W�XR�-3�"�)%�"X-*�2V�
��&����  

 
	���0��� 2 2� !��(����a-* gram stained smear R����$��0���  bacteriuria (>105 cfu/ml) �%P/-�2�4�,��4�,�',

������ ��PQ- 
 

Specimens Sensitivity (%) Specificity (%) PPV1 (%) NPV2 (%) 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 
1PPV= Positive predictive value, 2NPV= Negative predictive value 
 

 
	���0��� 3 �_&&��&  cast �4/�,R�2S!!�� _./*,Y*d.*��� $Y�* m a-*� ,,��*�1��2S!!��  [30] 

 

&'�c� �4/�, ���  
Cell  

WBCs Urinary tract infection or inflammation 
RBCs Urinary tract infection or inflammation, Calculi or neoplasia 
Eosinophils Acute interstitial nephritis 
Squamous epithelial cell Contamination of specimen 

Casts  
Hyaline Normal finding in concentrated urine 
Granular Renal parenchymal disease (non-specific) 
Red blood cell Glomerulonephritis, vasculitis 
White blood cell Interstitial nephritis, pyelonephritis 
Epithelial cell Acute tubular necrosis, interstitial nephritis, glomerulonephritis 
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4.1.2 ���$��0$ �-�2S!!��  (urine 
analysis/urinalysis, UA) Z1��+�$'�-�Y�*2S!!�� 
2��%�$� 10 ml 2S��$�$ �-��_&&� "&'*0�����Q+�
2S!!�� ��Q* �a�Y�$ �-�R��Q+�2S!!�� !Y���4/�"&P-
�X�* �&X�"�1$ �-�2S!!��  2� %�� 1-2 "�1 
$��0"��_&&��Y�*��� W1X��Y �%l1�&P-1a�� (white 
blood cell, WBC) �%l1�&P-1�1* (Red blood cell, 
RBC) �& �_&&���P/-,3 (epithelial cell) �2V�$X� ��PQ-  
03&�4� W1X��Y �,��4��4� �� �& 2�!�$ b&.� (crystal) 
�&  cast ���1$Y�* m ���$��0�,�_&&��%l1�&P-1a��
R�2S!!�� 0+����%�� (pyuria) "�P-�,�%l1�&P-1a��
��� �&3Y% (WBC clumping) ,Y*�4Qd.*���$�1��PQ-�4/���1
R�� ,,��*�1��2S!!��  ���$��0�, white blood 
cell cast ,Y*,-�d.*���$�1��PQ-�4/����W$ (pyelone-
phritis) ($���*�4/ 3) ����,�,��4��4�0+����%��R�

$ �-�2S!!�� ,Y*d.*���%4��PQ-�,��4��4�R�2S!!��  
(bacteriuria) W1X �$Y���$��0�, squamous epithelial 
cell 0+����%��R�2S!!��  ,Y*d.*���2��2vw-�a-*
$'�-�Y�*2S!!��  _./*"X-*2`�,'$����0+��2V�$X-*�X-*a-
$'�-�Y�*2S!!�� R"%Y  

�-�0���4Q  �' *!�%��d�X -%$ �-�
2S!!�� 1X��!4���% (centrifuged urine-gram stained 
smear) ��P/-R�X$��0"��& 0+�������1a-*�,��4��4�
�,PQ-*$X�W1X Z1��^�� R����4�4/�,2S!!�� �2V� 
pyuria �$YW%Y�,����0��[a-*��PQ-03&�4� (sterile 
pyuria) _./*-�0%4!��"$30�� ��PQ-W%Y!�%��d�0��[W1X
,�-�"���&4Q�*��PQ-�& "�P-R�!��� ������ ��PQ-
!+�"�',�,��4��4��'/�W2W1X ��Y� microaerophilic �&  
anaerobic bacteria �-�0���4Q�'*-�0���10���,��4��4�
d)��',�'Q*����0��[0����2`��4�� �4/b)X2u��W1X�',  

 
	���0��� 4 2� !��(����a-*����1!-, leukocyte esterase �&  nitrite R����$��0���  bacteriuria (>105 

cfu/ml) �%P/-�2�4�,��4�,�',������ ��PQ-    
 

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 
 

4.1.3 ����1!-,W�W$� (nitrite test) 
"�P-��4���Y� Greiss test �2V�$��0"� nitrite _./*W%Y�,
R�2S!!�� 2�$� �$Y nitrate reductase 0���,��4��4�
���%&,�)2��Y*,�*���1 0 ��Y*2`�����������2&4/�� 
nitrate R�2S!!�� �2V� nitrite _./*!�%��d$��0�'1W1X
Z1����R�X�d,�1!-,2S!!��  (urine strip) ���
�1!-,�4Q%4���%0+����  (specificity) R����$��0
���$�1��PQ-R�� ,,��*�1��2S!!�� 2� %�� 98 % 

�$Y%4 sensitivity ��4�* 44.9 % [29] ($���*�4/ 4) _./*-�0
���1a.Q�W1X0��!��"$3"&��2� ��� ��Y� �,��4��4��4/
-�)YR�2S!!�� W%Y!�X�* nitrate reductase $'�-�Y�*
2S!!�� %4 urobillinogen "�P- ascorbic acid 2��%��
%�� �-�0���4Q �'*�,�Y�2S!!�� �4/�0P-0�*%������W2 
(diluted urine) !�%��dR"Xb&&,2&-%W1X 0.*%4���
�� �+�R"XR�X2S!!�� �4/��l,R�$-���X� (first morning 
urine) "�P-2S!!�� �4/W%Y%4���a',dY���Y-������l,
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2� %�� 4 �'/�Z%* ��P/-R"XW1X2S!!�� �4/%4���%
�aX%aX�a-* nitrite !)*a.Q� [30] 

4.1.4 ����1!-,�-�W_%�&��Z�W_$��-!
��-��! (leukocyte esterase) a-* WBC R�2S!!��   
�2V���(4�4/! 1�� ��1��l� �& ����d)� ��P/-*0���d,
�1!-, leukocyte esterase %4R� urine strip �'/�W2 b&
����1!-,�4/ �2V�,���!1*d.*  pyuria Z1����
�1!-, leukocyte esterase %4 sensitivity R����$��0
2S!!�� �4/%4 WBC �4/���%�aX%aX� >10 cell/mm3 !)*
d.* 88-94 % [31,32] �& %4 sensitivity �&  specificity 
R����$��0 bacteriuria 2� %�� 52-73.5 % �&  
58.5-85 % $�%&+�1', [33,34] ($���*�4/ 4) -�Y�*W��l
$�% ����1!-,�4QR"Xb&&,2&-%�',2S!!�� �4/%4 
ascorbic acid Z2�$4� �& ��2`��4�� ,�*���1�4/
���%�aX%aX�!)*W1X  W1X��Y  cephalosporin �&  
tetracycline �2V�$X� [30] 

4.2 +�������+�'-.(,�+�1������+��

�&�(����)]�	G(���	%��,U�'��  
4.2.1 ������ �����PQ-0��2S!!��  

0'1�2V���(4%�$�i�� (standard method) !+�"�',
����0 '̂����$�1��PQ-R�� ,,��*�1��2S!!��  Z1�%4
���%!+��'[R��������0 '̂�b)X2u���4/%4-�����+����, 
(recurrent UTI) "�P-%4����'�c�&X%�"&� "�P-�2V�
b)X2u��$�1��PQ-R�� ,,��*�1��2S!!�� ���1_',_X-� 
-�Y�*W��l$�% ������ �����PQ-0��2S!!�� -�0W%Y
0+��2V�R��������0 '̂�b)X2u��$�1��PQ-R�� ,,��*�1��
2S!!�� ���1W%Y_',_X-� (uncomplecated UTI) [35, 
36] b&������ ��PQ-�4/W1X �-�0��,Y*�4Qd.*��� ���$�1
��PQ-R�� ,,��*�1��2S!!�� �&X� �'*�+�R"X���,d.*
���1�& ���%W�$Y-!��$X��03&�4�a-*�,��4��4��Y-
Z�� ��P/-R�X�2V�aX-%)&R�����'�c�1X����$X��03&�4�

W1X�0� 0* _./*!�%��d&1Z-��!a-*������1��PQ-1PQ-��
W1X 

��P/ -*0���,��4 � �4��Y-Z��R�� ,,
��*�1��2S!!�� !Y��R"[Y�2V���PQ-�,Y*$'���1��l� 
�0��[W1X*Y�� (non-fastidious bacteria) �& �,�2V���PQ-
2� 0+�d�/�R�&+�W!X -�"���4/R�XR������� ��PQ-0��
2S!!�� 0.*2� �-,1X�� 2 2� ��� �P- (1) enriched 
media _./*�2V�-�"���&4Q�*��PQ-�4/%4!��-�"����,dX�� 
W1X��Y blood agar (BA) R�X��� �&4Q�*�,��4��4��',�4!$� 
�&  (2) selective and differential media W1X��Y 
MacConkey agar R�,�*"X-*2`�,'$����-�0R�X 
cysteine lactose electrolyte deficient (CLED) agar 
_./*!�%��d�',�'Q*����bY (swarm) a-*��PQ- Proteus 
spp. W1X [37] 

2S003,'�"X-*2`�,'$�������%R�X&)2��4�,
%�$�i�� (calibrated loop/standard loop method) 
2��%�$� 1 "�P- 10 W%Z��&�$� (µl) R������� ��PQ- 
Z1������� ��PQ-0��2S!!�� �4/W1X%�0�����!���& 
0������0� �� ��� 2S!!�� -�0R�X&)2��4�,
%�$�i��2��%�$� 10 µl ��P/-*0��$'�-�Y�*2S!!�� 
�'Q* 2 2� ��� %'�%4��PQ-R�2��%���X-� Z1�"&'*0��
�a�Y�$'�-�Y�*2S!!�� R"X�aX��'�14�&X� 03Y%&)2��4�,
%�$�i��&*W2R����$'Q*^����Y�-�Y�%�& a41 
(streak) &*,� blood agar (�)2�4/ 1) 0���'Q��+�_Q+�
��Y��14���'�,� MacConkey "�P- CLED agar �&X�0.*
�+�W2,Y%�4/ 35-37 °C 0���, 48 �'/�Z%* [38] �& 
0+�������1�& �',0+����Z�Z&�4a-*��PQ-�$Y& ���1
�4/�0��[,�-�"���&4Q�*��PQ- 

4.2.2 ����2&b&������ ��PQ-0��
2S!!��  ����,��PQ-�Y-Z����X (true pathogens) ��Y� 
Salmonella spp., Burkholderia pseudomallei R�
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$'�-�Y�*2S!!��  dP-�Y���PQ-1'*�&Y���2V�!��"$3a-*
���$�1��PQ-R�� ,,��*�1��2S!!�� �!%-  

!+�"�',$'�-�Y�*2S!!�� �4/��l,%�1X�����
!��2S!!�� �& ����0� �� ��� 2S!!�� Z1�$�* 
�2V�$'�-�Y�*�4/%4Z-��!���2��2vw-���PQ-2� 0+�d�/�W1X
�X-� 1'*�'Q�����,��PQ-�4/���%�aX%aX�$'Q*�$Y 102 cfu/ml 
!�%��d,Y*d.*����2V���PQ-�Y-Z��-�Y�*%4�'�!+��'[ [41]  

!+�"�',$'�-�Y�*2S!!�� �Y�*�&�* ����,
��PQ-���1�14���'��',��PQ-2� 0+�d�/� 0+���� 1 ���1 �4/
���%�aX%aX�2� %�� 103 cfu/ml ,Y*d.*���2��2vw-�
��PQ-2� 0+�d�/�,�����2&���2x1a-*�Y-2S!!�� "�P-
-�'�� ��#a� ��l,2S!!��  �$Y"���,�4/���%
�aX%aX� > 105 cfu/ml dP-�Y���PQ-1'*�&Y��-�0�2V���PQ-�Y-
Z�� (possible pathogen) �& %4�'�!+��'[�4/,Y*�4Qd.*
� � �  � � �$� 1 � �PQ - R��  ,,��* � 1� �2S !! ��   
[35,42,43] _./*�����1'*�&Y���4QW1Xd)��+�W2R�XR����
����0 '̂����$�1��PQ-R�� ,,��*�1��2S!!�� R�b)X2u��
"[�*�4/%4��� W$-'��!,� 4̂�,�&'� (acute pyelone-
phritis) b)X2u��"[�*�4/W%Y%4-�����!1*�$Y%4b&������ 
��PQ-_Q+��&X��,���1�& 0+����a-*��PQ-W%Y�$�$Y�*�'�
�& R�b)X2u���'/�W2 -�Y�*W��l$�% b)X2u���4/%4���-31$'�
a-*��*�1��2S!!��  �����!��!��2S!!��  ���
W1X�',!��$X��03&�4� �& b)X2u���4/%42S!!�� �0P-0�*
0�����W1X�',!���Q+�2��%��0+����%�� ��%d.*b)X2u��
�4/%4-�����Y-2S!!�� -'��!,� 4̂�,�&'� (acute  
urethral syndrome) ,�*���-�0$��0�,�,��4��4�W1X
�X-���Y� 105 cfu/ml [42] 1'*�'Q� R�2S003,'�0.*R�X
������������0 '̂��4/���%�aX%aX� > 104 cfu/ml �$Y-�0
$X-*�+����$��0_Q+���P/-�P��'�b&����1!-, "���,
�'Q*���1�& ���%�aX%aX�a-*��PQ-W%Y�$�$Y�*W20��
�1�% �!1*�Y���PQ-1'*�&Y���2V���PQ-�Y-Z�� �$Y"��%4
���%�aX%aX�a-*��PQ-&1&*�& "�P-�2V����1R"%Y ��PQ-

1'*�&Y��-�0�2V���PQ-2� 0+�d�/��4/2��2vw-�R�$'�-�Y�*
2S!!��   

����,��PQ-2� 0+�d�/��0��[R�$'�-�Y�*
2S!!�� �Y�*�&�* 0+���� 2-3 ���1 ��PQ-�Y-Z�� 
(possible pathogen) 0 ��0����0�����%�aX%aX�
2� �-,�',���%Z11�1Y�a-*��PQ- (predominant 
number) $'�-�Y�*1'*�!1*R�$���*�4/ 5 �$Y"���,��PQ-
2� 0+�d�/��0��[��Y��', 3 ���1 �& %4���%�aX%aX�W%Y
�$�$Y�*�'� dP-�Y�$'�-�Y�*2S!!�� 1'*�&Y��%4���
2��2vw-���PQ-2� 0+�d�/� _./*���10�������l,2S!!�� 
1X����(4�4/W%Y�"%� !% "X-*2`�,'$����0+��2V�$X-*�0X*
R"X��������,�& a-$'�-�Y�*2S!!�� �4/%4�����l,
�"%� !%��P/-�+�����1!-,R"%Y -�Y�*W��l$�% R�
b)X2u��,�*�&3Y%-�0$��0�,���$�1��PQ-"&�����1
��X-%�'�W1X ��Y� b)X2u���4/%4���-31�'Q�a-*��*�1��
2S!!��  �����!��!��2S!!��  

4.2.3 ����1!-,���%W�$Y-!��$X��03&�4� 
"X-*2`�,'$����03&�4��������*���������+����
�1!-,�& �2&b&���%W�$Y-!��$X��03&�4�a-*
��PQ-�Y-Z��"�P-�4/��1�Y��2V���PQ-�Y-Z�� (probable 
pathogen) Z1�%'�R�X�����*a-* clinical laboratory 
standard Institute (CLSI) [44] 

4.2.4 ���*��b&������ ��PQ-0��2S!!��   
"&'*0��,Y%�4/ 35-37 °C 0���, 48 �'/�Z%* "��W%Y
�,����0��[a-*��PQ- ���*��b&����1!-,�Y� �No 
growth after 48 hours� "�P- �No growth after 2 
days� R����4�4/%4��PQ-�0��[,�-�"���&4Q�*��PQ- ���
���*��b&��������� "�2� �-,1X�����1a-*��PQ-
�& ���%�aX%aX�a-*��PQ-�$Y& ���1R�"�Y��a-* 
cfu/ml ��%�'Q*b&����1!-,���%W�$Y-!��$X��   
03&�4�a-*��PQ-�Y-Z�� 
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	���0��� 5 $'�-�Y�*����2&�& ���*��b&������ �,��4��4�0��2S!!��  
 

No. of organism (s) Bacterial concentration (cfu/ml) Examination and report Interpretation 
1 > 105 ID & AST Probable pathogen 
 104 ID & AST Probable pathogen 
 < 103 ID Contaminant 
2 Each > 105 ID & AST Probable pathogen 
 Predominant organism  (> 105) ID & AST Probable pathogen 
 Another < 105 ID Contaminant 
 Each < 105 ID Contaminant 
3 Predominant organism  (> 105) ID & AST Probable pathogen 
 Other < 105 ID Contaminant 
 Equal number Mix organism Contaminant 

ID = identification, AST = antimicrobial susceptibility test 
 

5. ��U� 
���$��0��*"X-*2`�,'$����!�%��d�Y��R"X

�������0 '̂����$�1��PQ-R�� ,,��*�1��2S!!�� %4
���%d)�$X-*�%Y��+�%��a.Q� Z1�b&������ ��PQ-0��
2S!!�� �4/0'1�2V���(4%�$�i��R��������0 '̂����$�1
��PQ-R�� ,,��*�1��2S!!�� 0 d)�$X-*�& �Y���P/-dP-
W1X�'Q� $X-*���/%0�������l,�& ����+�!Y*$'�-�Y�*
2S!!��  ��%�'Q*���1+����������� ��PQ-�4/�"%� !% 
�-�0���4Q  ���� ,3���1a-*$'�-�Y�*2S!!�� �l%4
���%!+��'[��Y��14���'� ��P/-*0��$'�-�Y�*2S!!�� �$Y
& ���1%4�����*����2&b&�4/�$�$Y�*�'� "X-* 
2`�,'$������*��������0.*0+��2V�$X-*W1X�',���%
�Y�%%P-0���4%������& ���,�&R����� ,3���1
2S!!��  ��P/-R"X����2&�& ����1!-,���%W�$Y-
!��$X ��03&�4�a-* ��PQ -�Y-Z���� �+ �W1X-�Y �*
�"%� !% �& !Y*b&R"X�����*�b�����'�c�b)X2u��
�2V�W2-�Y�*%42� !��(������/*a.Q� 
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