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ABSTRACT:

Introduction: Urinalysis is very susceptible to pre-analytical issues, one of which arises due to improper or no
preservation of urine samples before analysis. Thymol as a preservative because of its antimicrobial property has the
advantage of preserving glucose and sediments well. The current study is to evaluate how different concentrations of
preservative (thymol) used for storage of urine samples affected the outcome of urine analyses. Aim and Objective:
To evaluate how refrigeration and use of preservative (thymol) for storage of urine samples affected the outcome of
urine analysis. Material and methods: Spot urine samples were collected from 507 volunteers. Each fresh sample of
urine was divided into three 10 ml aliquots, one without preservative, one with 1 drop of thymol and one with 2 drops
of thymol. Each urine sample was analysed immediately after collection (0 hour) and after 24 hours. Results: Sugars
were best preserved with the use of thymol and that specific gravity, urine protein, occult blood, BS/BP and urine
ketones measured after 24 hours were similar to those at 0 hour when samples were stored at low temperature as well
as with the use of thymol. Conclusion: Antibacterial preservatives like thymol can be recommended as preservatives
for urine samples taking more than 2 hours. Ideally, the samples can be stored at 4 °C without any preservatives.
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INTRODUCTION:

Urinalysis is very susceptible to pre-analytical errors,
one of which arises due to improper or no preservation
of urine samples before analysis. And urinalysis being
one of the most common tests performed in any
laboratory, the need of the hour is to use Thymol as a
preservative because of its antimicrobial property has
the advantage of preserving glucose and sediments
well. The current study is to evaluate how different
concentrations of preservative (thymol) used for
storage of urine samples affected the outcome of urine
analyses.

AIM & OBJECTIVE:
To evaluate how refrigeration and use of preservative
(thymol) for storage of urine samples affected the
outcome of urine analyses.

MATERIAL AND METHODS:

This was a prospective study. Urine samples were
obtained under strict aseptic precautions for urinalysis
in sterile wide mouth containers. In our study, mid
stream clean catch sample was used as the method of
collection. Within 2 hours of collection, the urine
samples were sent to central pathology laboratory.
Each sample was divided into three groups(10 ml
aliquots each): (A) - without preservative, stored at
room temperature(22 °C), (B) - without preservative
and stored at 4 — 8 °C (refrigeration), (C) - with
preservative(thymol, crystal ~2 gm) at room
temperature(20— 24°C). Urine analysis was performed
by a trained technician and doctors at 0 hours and at 24
hours in all three groups. Urinalysis included both
urine multistix dipstick test and microscopy. Patient’s
history was obtained from medical record department
for clinical correlation. The results obtained from
urinalysis performed at 24 hours were then compared
with results obtained at 0 hours in each group. Data
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was stored in MS Excel, and p value was calculated 0.05 was considered to be statistically significant.
using SPSS test of significance. The probability of p <

RESULTS:
Samples were first analysed within O — 2 hours in all three groups. No significant changes in urinalysis of all three
groups were found when urine was analysed at 0 hours. These were then compared results obtained after 24 hours.

Table 1: Comparing effects of refrigeration and thymol on biochemical findings of urinalysis

GROUP A GROUP B GROUPC
PARAMETER 24 hours 24 hours 24 hours
Specific gravity % v
pH X X X
Sugar X x \
Protein x N \
Occult blood x V \
BS/BP V V \
Ketones \ v \

(BS/BP = Bile salts / Bile pigments, ¥ - no significant difference, x - significant difference).

Urinalysis done after 24 hours with no preservative showed significant changes is specific gravity, pH, urine sugars,
urine protein and occult blood while results for bile salts/bile pigments(BS/BP) and urine ketones were consistent with
findings at 0 hour. But on the other hand we found that specific gravity, urine protein, occult blood, BS/BP and urine
ketones measured after 24 hours were similar to those at 0 hour when samples were stored at low temperature as well
as with the use of thymol. Additionally we found that urine sugars were specifically preserved only with thymol.

Table 2: Comparing effects of refrigeration and thymol on microscopic findings of urinalysis

GROUP A GROUP B GROUP C
PARAMETER 24 hours 24 hours 24 hours
RBC | x v v
Microscopy | PC | x v v
EC |x v v
Crystals x \ v
Other findings x \ v

(RBC = Red blood cells, PC = Pus cells, EC = Epithelial cells, v - no significant difference, x - significant
difference)

Microscopic findings of urinalysis 24 hours after refrigeration and on addition of thymol were similar to results of
urinalysis done at 0 hours, showing the effectiveness of both methods of preservation.

Table 3: Statistical significance by paired t test

GROUP A GROUP B GROUP C
PARAMETER 24 hours 24 hours 24 hours
p value <0.05 > 0.05 > 0.05

After calculating p value, urinalysis results without the use of any preservative or refrigeration were found to be
significant different when compared with results reported at 0 hours. On the other hand, both refrigeration and use of
thymol helped preserving urinalysis findings, which were statistically not significantly different from findings
reported at 0 hours.

Table 4: 9% Concordance of urinalysis
Refrigeration(24 hours) and without preservative(0 hours) 97.0%
Thymol(24 hours) and without preservative(0 hours) 98.2%
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DISCUSSION:

In our study urine sugars were best preserved with the
use of Thymol as preservative, which was in
concordance with studies done by Wang X et al.* Our
study also found no significant differences in urine
protein, occult blood and microscopy findings with the
use of preservative which is in concordance with
studies done by Salazar-GarciaS et al?, Nicar MJ et al®,
Feres MC et al* and Wang X et al. Herrington W et al®
in his study found storage of urine sample at 4°C
helped preserve findings of aloumin excretion in urine,
which were in concordance with our study. No
significant differences in urine protein, occult blood
and microscopy findings when urine samples were
refrigerated at 4 - 8 °C which was in concordance with
the studies done by Wang X et al* and Rebiero et al.®
Our study found that pH measured after 24 hours was
significantly lower in all three groups which is in
cor;cordance with the studies done by Shafiee MA et
al.

CONLCUSION:

Thymol is the best preservative for testing urine sugars
in urine taking more than 2 hours for analysis. Thymol,
because of its antimicrobial property, preserves
glucose and sediments very well and reduces bacterial
infestation. Refrigeration is a good substitute to thymol
to reduce bacterial growth and produce near accurate
urinalysis results andthese urine samples can be stored
at 4 °C without any preservatives. This method is
especially useful and extremely affordable in places
where the sample load is very high and it is not
possible to process every sample within 2 hours of
collection.

In conclusion, even though thymol is an excellent
preservative, refrigeration of urine samples is a highly
feasible method of preservation, especially at a tertiary
care hospital, for accurate urinalysis results.
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