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Abstract

Context : Laboratory services have become an integral and inseparable component of modern

medicine and public health. The use of standard operating procedure (SOP) in laboratory

testing is one of the most crucial factor in achieving the quality. This cross sectional study was

done to assess the quality of routine microscopic examination of urine of a microbiology laboratory

at primary level and one microbiology laboratory at secondary level by evaluating the test

results before SOP and re evaluating the test results after implementing SOP to see if there was

any improvement in quality of those tests.

Material and Methods: A cross sectional, descriptive   type of study was conducted in

Narsingdi Sador Hospital as secondary level microbiology  laboratory   and Polash Upzilla

Health Complex as primary level microbiology laboratory. The study was performed on clinically

suspected patients of urinary tract infection (UTI) attending at the primary and secondary level

laboratory for microscopic examination of urine. Clinically suspected cases of UTI who had

taken any anti microbial treatment in the past 48 hours were excluded from the study. 60 urine

samples were collected from each level before implementing SOP and 30 urine samples were

collected from each level and tested after following SOP.

Result : In routine microscopic examination of urine at primary and secondary level, before

SOP, regarding significant number of Pus cells discrepancy was found in 21.67% cases at

primary level and 18.33% cases at secondary level. After implementing SOP, discrepancy in the

result was reduced to 10% from 21.67% at primary level and 0% from 18.33% at secondary

level. This difference in results was statistically significant (p< 0.05).

Conclusion: Implementing SOP and after practicing appropriate and standard techniques for

collection and examination of urine at primary and secondary level, discrepancy in the results

of routine microscopic examination of urine between investigator and Medical Officer (MO-

Pathology) was reduced and overall quality of tests were improved.

Key words : Standard operating procedures (SOP), routine microscopic examination of urine,

UTI, quality, discrepancy.
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Introduction

Quality means meeting the pre-determined
requirements of the users for a particular
substance or service. According to
International Organization for Standards (ISO),
quality is defined as totality of the

characteristics of a product or service that
make it suitable for the purpose for which it is
intended1. In health laboratory services, the
product is the report of analysis of the material
received by the laboratory for processing i.e.
laboratory testing and reporting. A standard



operating procedure (SOP) is a set of written
instructions that document a routine and
repetitive activity and describe both technical
and administrative as well as operational
elements of an organization2. SOP must be
written and implemented by a qualified
laboratory officer and followed exactly by all
members of the laboratory3. The use of
standard operating procedures (SOP) in
laboratory testing is one of the most crucial
factor in achieving the quality4.

There are several components of a quality
system. They should all be in place and
operating before the end product of good quality
laboratory report is likely to be achieved5.

In primary and secondary level laboratory, the
scope for microbiological test is limited. Culture
and sensitivity tests are not done at present
but routine microscopic examination of urine,
stool, malarial parasite in peripheral blood film
(PBF), Gram staining, Ziehl-Neelsen staining
of sputum and some serological tests (widal test,
ASO titer etc.) are done almost in every
laboratory at primary and secondary level3.

Urine samples are the most common and most
numerous specimen analyzed for
microbiological studies in the laboratory for
diagnosis of various diseases like UTI. UTI is
the most common of all bacterial infections and
second only to RTI as cause of clinically
significant morbidity due to infectious agents6.

Urinary tract infection is an inflammatory
response of the urothelium to bacterial
invasion that usually associated with
bacteriuria and pyuria7. It associated with
multiplication of organism in the urinary tract,
and is defined by the presence of more than
105 organism per ml in a midstream sample of
urine8. Proper result can help to manage UTI
in a specific manner and also help to avoid
unnecessary, expensive and sometimes
dangerous antibacterial treatment for
nonexistence of infection.

Urinary tract infections are among the most
common bacterial infections that lead patients
to seek medical care. Approximately 10% of
humans experience UTI at some time during
their lives9. Such infections are much more

common in women, cause considerable
morbidity and account for 1.2% of all
consultation in general practice8. It is
estimated that 35% of healthy women suffer
symptoms of urinary tract infection at some
time in their life. The incidence of UTI
increases markedly in the elderly and its
prevalence is 1.4% among school children in
Bangladesh10.  Bacteriuria is found in 21% of
women and 12% of men over 65 years of age11.

At present in Bangladesh, microbiology
laboratories at different level usually do not
follow any SOP for tests which may be the
reasons for variation in test results from
laboratories to laboratories for the same test.
In this study, an attempt has been made to
assess the quality of routine microscopic
examination of urine in some microbiology
laboratories at primary and secondary level
with the aim to improve the quality of those
tests after preparing and implementing SOP.

Materials and methods:

The present study was performed on clinically
suspected patients of urinary tract infection
(UTI) attending at the primary and secondary
level laboratory for microscopic examination of
urine. Clinically suspected cases of UTI who
had taken any anti-microbial treatment in the
past 48 hours were excluded from the study.
60 urine samples were  collected from each
level before implementing SOP and 30 urine
samples were collected and tested from each
level after following SOP. A cross sectional,
descriptive   type of study was conducted in
Narsingdi Sador Hospital as secondary level
microbiology  laboratory   and Polash Upzilla
Health Complex as primary level microbiology
laboratory.

Investigator: The student of thesis part M. Phil
Microbiology course who was the principal
investigator of the study and worked under
direct supervision of guide and co-guide. The
investigator tested all the samples by exactly
following SOP of WHO guideline.

Urine for routine microscopic examination

and culture:

A) Sample collection techniques for routine
microscopic examination:

• Urine for routine microscopic examination
was collected from the study population by
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the investigator both at primary and
secondary level.

• Then collected urine specimen was divided
into two parts. One was processed and
examined in the laboratory by Medical
Officer (MO) of  Pathology department  and
the other was processed and examined by
the investigator separately.

• Reports were kept in record and these were
compared to evaluate the present status of
test results at both level.

• Then a SOP for routine microscopic
examination of urine was prepared by the
investigator according to WHO guideline
and the laboratory personnel were requested
to follow that SOP.

• After implementing that SOP for 2 weeks,
urine samples were collected again by the
investigator and were examined in the
same way by both investigator and MO
(Pathology).

• Finally, results obtained by the MO
(Pathology) were compared with that of the
investigator to find out any improvement
in quality of those tests after following SOP
in those laboratories.

• Any difference in the results between
investigator and MO (Pathology) was
considered as discrepancy.

B) Collection of urine specimen:
After explaining proper procedure of urine
collection, about 20 ml of mid-stream clean
catch urine was collected aseptically in a
sterile container from the study population8.
Each sample was properly labeled with date,
time, ID no, name, registration no. and was
transferred to the laboratory as early as
possible.

C) Preservation and transport of urine sample:

-All the urine samples collected from primary
and secondary level laboratory for microscopy
were placed in an ice box and were transferred
to the tertiary laboratory as early as possible
and were processed for microscopic
examination.

D) Microscopic Examination of urine12,5:

• Urine was mixed thoroughly by rotating the
container. About 10 ml of urine was poured
off aseptically in a sterile labeled 15 ml

conical centrifuge tube and was centrifuged
for 10 minutes at 1500 rpm.

• Supernatant was poured off carefully into
another tube.

• Sediment was remixed by tapping the
bottom of the tube and then one drop of well
mixed sediment was placed on a clean dry
glass slide and was covered with a cover slip.

• The urine was then examined under
microscope with 10 X objective to obtain an
overall picture of the deposit and 40 X
objective was used to examine urine for pus
cells, epithelial cells, RBC, casts, crystals
etc. and was reported as follows:

• In urine sediment under 40 X objective pus
cells were reported as the number of pus
cells/HPF.  Pus cell 0-5/HPF was taken as
test negative and Pus cell >5/HPF was taken
as test positive.

• Epithelial cells were reported as number of
epithelial cells/HPF

• RBC were reported as number of RBC/HPF

• Crystal were reported as few, moderate or
many/HPF

• Casts were reported as number of cast/LPF.

The results of the study were recorded
systematically. Data analysis was done by using
computer SPSS program and according to the
objective of the study.  Results were presented
in the forms of tables. The tests of significance
were calculated by using x2. P value <0.05 was
taken as minimum level of significance, P
value <0.001 was taken as highly significant.

Ethical Clearance :

This study was approved by the Ethical Review
Committee of Dhaka Medical College, Dhaka.

Results

This cross sectional study was done to assess
the quality of different tests at primary and
secondary level laboratory. For this purpose,
performance of MO (Pathology) of different
laboratories was evaluated regarding sample
collection, processing and procedure of testing
for routine microscopic examination of urine
before and after implementing SOP. Samples
were collected and tested before and after
implementing SOP. Difference in the results
between the investigator and the MO
(Pathology) was labeled as discrepancy. The
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results are presented in the following tables:

Table-I shows the results of microscopic
examination of urine by the investigator and
the MO (Pathology) of primary and secondary
level laboratory before SOP. In case of primary
level laboratory pus cells 0-5/HPF was found in
19 (31.67%) cases and >5/HPF was found in
41(68.33%) cases by the investigator. Pus cells
0-5/HPF was found in 32 (53.33%) cases and
pus cells >5/HPF was found in 28 (46.67%)
cases by the MO (Pathology) of primary level
laboratory.  In case of secondary level laboratory
(table-I) pus cells 0-5/HPF was found in
23(38.33%) cases and >5/HPF was found in
37(61.67%) cases by the investigator. Pus cells
0-5/HPF was found in 34 (56.67%) cases and
pus cells >5/HPF was found in 26(43.33%) cases
by the MO (Pathology) of secondary level

laboratory.  Significant number of pus cell (>5/
HPF) was found more by the investigator than
the MO (Pathology) and this difference is
statistically significant..

At primary level, before SOP, microscopy of
urine was found positive for pus cells in
41(68.33%) cases by the investigator and
positive results for pus cells was found in
28(46.67%) cases by the MO (Pathology) of
primary level laboratory. At secondary level,
microscopy was found positive for pus cells in
37(61.67%) cases  by the investigator and
positive results for pus cells was found in
26(43.33%) cases by the MO (Pathology).
Significant number of pus cells (>5/HPF) was
found more by the investigator than the MO
(Pathology) and this difference is statistically
significant (Table-II).

Table I

Microscopic findings of urine by the investigator and the MO (Pathology) of primary and secondary

level laboratory before SOP (n=60)

Microscopic Finding                        Primary level                   Secondary level
  Investigator(%) MO ((%) Investigator(%) MO (%)
Pus cell 0-5/HPF 19(31.67) 32(53.33) 23(38.33) 34(56.67)

>5/HPF 41(68.33) 28(46.67) 37(61.67) 26(43.33)
Epithelial cell 0-5/HPF 29(43.33) 37(61.67) 43(71.67) 44(73.33)

>5/HPF 31(51.67) 23(38.33) 17(28.33) 16(26.67)
Red blood cell 0-2/HPF 49(81.67) 52(86.67) 51(85.00) 53(88.33)

>2/HPF 11(18.33) 8(13.33) 9(15.00) 7(11.67)
Cystal Nil/HPF 51(85.00) 60(100.0) 48(80.00) 55(91.67)

Present/HPF 9(15.00) 00(0.00) 12(20.00) 5(8.33)
Cast Nil/HPF 53(88.33) 60(100.0) 54(90.00) 60(100.0)
  Present/HPF 7(11.67) 00(0.00) 6(10.00) 00(0.00)

Figures in parentheses represent percentage. MO= Medical Officer (Pathology)

Table II

Results of microscopic examination of urine for pus cells at primary and secondary level laboratory

before SOP

                                                       Primary level                                 Secondary level
Microscopy Finding Investigator MO Investigator MO
Test positive 41(68.33) 28(46.67) 37(61.67) 26(43.33)
Test negative 19 (31.67) 32(53.33) 23(38.33) 34(56.67)
Total 60(100.00) 60(100.00) 60(100.00) 60(100.00)

Figures in parentheses represent percentage. MO= Medical Officer (Pathology)
Note: Pus cells 0-5/HPF was taken as test negative and Pus cells   >5/HPF was taken as test positive
For primary level                                            For secondary level
X2 value      4.910                                           X2 value      3.342
df                 1                                                  df                 1
P value        0.027*                                         P value        0.038*
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After following SOP, in case of primary level
laboratory pus cells >5/HPF was found in
19(63.33%) cases by the investigator and pus
cells >5/HPF was found in 16(53.33%) cases by
the MO (Pathology). In case of secondary level
laboratory after SOP. pus cells >5/HPF was
found in 17(56.67%) cases by both the
investigator and the MO (Pathology) (Table-III).

After following SOP, at primary level, microscopy
was found positive for pus cells in 19(63.33%)
cases by the investigator and positive results
for pus cells was found in 16(53.33%) cases by
the MO (Pathology) of primary level laboratory.
At secondary level, microscopy was found
positive for pus cells in 17(56.33%) cases both

by the investigator and the MO (Pathology) of
secondary level laboratory (Table-IV).

Before SOP, discrepancy was found in 13(21.67%)
cases at primary level and at secondary level,
discrepancy was found in 11 (18.33%) cases with
the investigator. After implementing SOP by the
MO (Pathology) of primary level laboratory,
discrepancy in the results of microscopic
examination of urine between the investigator
and the MO (Pathology) was reduced to 10% from
21.67%. At secondary level laboratory, after
implementing SOP by the laboratory MO
(Pathology), discrepancy in the results of
microscopic examination of urine was reduced
to 0%  from 18.33% and overall quality of the
test reports were improved at both level
(Table-V).

Table III

Microscopic findings of urine by the investigator and the MO (Pathology) of primary and secondary

level laboratory after SOP (n=30)

Microscopic Finding                                         Primary level (n=30)         Secondary level(n=30)

  Investigator(%) MO (%) Investigator(%) MO (%)

Pus cell 0-5/HPF 11(36.67) 14(46.67) 13(43.33) 13(43.33)

>5/HPF 19(63.33) 16(53.33) 17(56.67) 17(56.67)
Epithelial cell 0-5/HPF 16(53.33) 18(60.00) 19(63.33) 20(66.67)

>5/HPF 14(46.67) 12(40.00) 11(36.67) 10(33.33)
Red blood cell 0-2/HPF 27(90.00) 28(93.33) 26(86.67) 27(90.00)

>2/HPF 3(10.00) 2(6.67) 4(13.33) 3(10.00)
Cystal Nil/HPF 26(86.67) 29(96.67) 27(90.00) 28(93.33)

Present/HPF 4(13.33) 1(3.33) 3(10.00) 2(6.67)
Cast Nil/HPF 29(96.67) 30(100.0) 30(100.0) 30(100.0)
  Present/HPF 1(3.33) 00(0.00) 00(0.00) 00(0.00)

Figures in parentheses represent percentage. MO= Medical Officer (Pathology)

Table IV

Results of microscopic examination of urine for pus cells at primary and secondary level laboratory

after SOP.

                                                        Primary level                                 Secondary level

Microscopy Finding Investigator MO Investigator MO
Test positive 19(63.33) 16(53.33) 17(56.37) 17(56.33)

Test negative 11 (33.67) 14(46.67) 13(43.33) 13(43.33)

Total 30(100.00) 30(100.00) 30(100.00) 30(100.00)

Figures in parentheses represent percentage. MO= Medical Officer (Pathology)
Note: Pus cells  0-5/HPF was taken as test negative and Pus cells >5/HPF was taken as test positive
For primary level                                                      For Secondary level
X2 value              0.274                                               X2 value             0.000
df                         1                                                     df                        1
P value                0.601ns                                              P value              1.000ns
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primary level laboratory, before SOP out of 60
urine sample from suspected cases of UTI for
routine microscopic examination, pus cells
>5/HPF was found in 41(68.33%) cases by the
investigator and in 28(46.67%) cases by the MO
(Pathology) (Table-I). Moderate number of
oxalate crystal /HPF (5-10 crystal/ HPF) was
reported in 9 (15%) cases by the investigator
but crystal was reported as nil/HPF when the
same samples were examined by the MO
(Pathology). At secondary level laboratory, before
SOP out of 60 urine samples, pus cells >5/HPF
was found in 37 (61.67%) cases by the
investigator and in 26(43.33%) cases by the MO
(Pathology) (Table -I).

Discrepancy in the reports before SOP
regarding significant number of pus cell
between the investigator and the MO
(Pathology) was found in 13(21.67%) cases at
primary level and 11(18.33%) cases at
secondary level. After implementing and
practicing a SOP for routine microscopic
examination of urine by the MO (Pathology) of
primary and secondary level laboratory,
discrepancy in the result was reduced to 10%
from 21.67% at primary level and  0%  from
18.33% at secondary level (Table-V).

Before SOP, significant number of pus cell (>5/
HPF) was found more by the investigator than
the MO (Pathology) at both level and this
difference in results between investigator and
MO (Pathology) was statistically significant (p<
0.5) (Table-II). For routine microscopic

Table-V
Discrepancy in the results of microscopic examination of urine for pus cells before and after

implementing SOP by the Medical Officer (Pathology) of primary and secondary level laboratory.

Microscopy outcome                      Primary level                                 Secondary level

Before SOP After SOP Before SOP After SOP

(n=60) (n=30) (n=60) (n=30)

Discrepancy 13(21.67) 3(10.00) 11(18.33) 0(0.00)

No discrepancy 47(78.33) 27(90.00) 49(81.67) 30(100.00)

Figures in parentheses represent percentage.
For primary level                                                  For Secondary level
X2 value             1.150                                          X2 value             4.673
df                        1                                                 df                        1
P value               0.028*                                             P value              0.031*

Fig.-1: Discrepancy in the results of microscopic

examination of urine for pus cells before and after

implementing SOP by the Medical Officer

(Pathology) of primary and secondary level

laboratory.

Discussion:

The role of diagnostic medical laboratories in
saving life is well established today. These
laboratories with their timely and correct
reporting aid the physicians in their treatment.
In the present study, it was made to see the
extent of difference in results between
investigator and MO (Pathology) of primary and
secondary level laboratory before and after
implementing SOP. If there was any difference
in results between the investigator and the MO
(Pathology)  then it was considered as
discrepancy.

Microscopic examination of urine is the most
common laboratory procedure used for the
detection of urinary tract diseases13. At
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examination, urine should be properly
preserved if it is not immediately processed
(within 2 hours) in the laboratory. If
unpreserved urine is left at room temperature
white cells, red cells, casts present in the urine
will begin to lyse1.  In the present study, it was
found that, the laboratory MO (Pathology)s
usually  collected all the samples from 9 am to
12.30 pm and then made preparation for
processing the samples without proper
preservation of the collected specimens  in case
of delay >2hours. Again during the processing
of samples, standard method of centrifugation
was not followed properly by them (for 10
minutes at 1500 rpm).  These might be the
reasons of difference in results of microscopic
examination of urine between the investigator
and the MO (Pathology) before SOP.

 After implementing SOP for routine
microscopic examination, discrepancy in the
results between investigator and MO
(Pathology) was reduced at both level and this
difference in results was not statistically
significant (p> 0.5) (Table-III,IV).  It was found
that, if the MO (Pathology)s could be given
adequate training under the direct supervision
of an expert and if they follow a standard
operating procedure as a practical guide line
for each test, then the skill of the MO (Pathology)
as well as overall quality of the tests would also
improve.

Conclusion:

It might be concluded that, the use of standard
operating procedure (SOP) as practical guideline
in laboratory services, aimed at improving the
reliability and efficiency in laboratory testing
is the backbone of quality health care delivery
at primary and secondary level. Every
laboratory must follow standard operating
procedure (SOP) manuals in laboratory testing.
Proper training of the MO (Pathology)s of
primary and secondary level laboratories
should be done periodically and they should be
instructed to follow the SOP strictly under the
super vision of a qualified microbiologist.
Collection of urine for microscopic examination
should be done in proper and aseptic technique
following SOP.  If the MO (Pathology)s could be
given adequate training periodically and being
continuously monitored by qualified
supervising authority to strictly follow the SOP
then the quality of the test would also improve.
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