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in72 (28.5%) and bacterial growth in culture in 99 (39.2%) patients. Out
of these insignificant growth was seen in 22 (22.23%) and significant
growth in 77 (77.77%). Out of 99 cases which showed bacterial growth
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Introduction UTI are mostly diagnosed by simple and rapid routine
urine analysis which includes both biochemical tests

_ _ o for presence of blood and protein as well as
Urinary tract infection is one of the most frequently microscopic examination for presence of pus cells,
encountered medical problem all over the world [1].  RBCs, bacteria and casts [2]. Although simple and
It ranges from asymptomatic bacteriuria to severe affordable, the routine urine examination is time
septic infections. Females are more prone to UTI  onsumingand labour intensive and has a lot of inter
because of their short urethra as compared tomen.  gpserver variation due to subjective interpretation.
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The European urinanalysis guidelines recommends
two steps for urine analysis [3]. In the first step,
dipstick is used to analyse the biochemical
parameters. If all the parameters are negative, no
further microscopy is needed. If dipstick is positive
for Hb, protein, leukocytes and nitrite, microscopy is
done. But this has a fair chance of missing infections
[4,5,6,7]. Many automated urine analysers like IRIS
IQ 200 and IChem Velocity (Beckman coulter)
performing automated biochemical and microscopic
examination are now available to improve the
accuracy and productivity of urine examination and
minimize the inter observer variability. It has been
specially useful in predicting the growth of
microorganisms in urine culture thereby reducing the
time from diagnosis to initiation of treatment.
Currently, there is no standard reference method
available for urine microscopy which can provide
correct identification of formed elements in urine
microscopy.

Manual microscopic examination requires trained
Staff with experience. To overcome these
shortcomings, automated urine analysers were
developed for high volume laboratories to provide
both standardisation and improve the turnaround
time [8,9].

The present study was undertaken to evaluate the
role of fully automated Iris IQ200 and IChem velocity
workstation (Beckman Coulter) in predicting urine
infections and those needing culture.

Material and Methods

A total of 252 patients coming to our diagnostic
centre for urine examination from January to August
2017 were included in the study in all ages and both
the sexes. Mid stream Urine samples were collected
according to standard protocol in wide mouth, leak
proof sterile containers. Each sample was subjected
to urine analysis within one hour of collection. Urine
was inoculated on blood and McConkey Agar plates
with a 0.01 ml calibrated loop and after incubating at
37°C for 24 hours, bacterial growth and colony
identification was carried out by standard protocol.
A significant growth was considered with a colony
count of 10* CFU/ml. Routine urine analysis was
carried out on IRIS iQ 200 and iChem Velocity
(Beckman Coulter) using unspun urine specimens
for presence of WBCs, leukocyte esterase, nitrite,
bacteria and all small particles (ASP).

iQ 200 was calibrated by iQ focus, iQ negative and
iQ positive controls (IRIS diagnostics)every day before
running the urine samples.

Patients on antibiotic therapy and cathetrised
patients were excluded from the study.

Results

A total of 252 urine specimens were analysed for
the presence of leucocyte esterase, nitrite, WBCs,
bacteria and ASP oniQ 200 in both sexes and all age
groups. The patients were divided into less than 20,
21-40, 41-60, 61-80 and more than 80 years of age in
both sexes. There were 95 (37.6%) males and 157
(62.4%) females. The male to female ratio was 0.60:1.
(Table 1). Bacterial growth was observed in 99 (39.2%)
cases while in 153 (60.8 %) cases the urine was sterile.
Maximum cases 72 (28.57%) were in 21-40 years of
age with 54 females and 18 males, followed by 69
patients (27.3%) in 41-60 years of age with 27 males
and 42 females. In 0-20 years of age, there were
22.22% cases, 19.84% in 61-80 and least (1.98%) above
80 years of age (Table 1).

WABCs; Leukocyte Esterase; Nitrite and Bacteria

In presence of 0-5 WBCs/hpf 22 cultures were
positive for bacterial growth. Out of these, 13 showed
insignificant bacterial growth (< 10* CFU/ ml) and 9
cases showed significant growth(>10* CFU/ ml).

When pus cells were between 6-10 /Hpf, Leukocyte
esterase was positive in 5 cases. 5 had bacterial
growth in culture out of which 2 had significant
growth.

When WBCs were 11-20 /hpf, leukocyte esterase
was present in 12 cases, nitrite in one and presence of
bacteria in 6 cases, out of which 5 showed bacterial
growth in culture out of which 4 had significant
colony count.

When WBCs were between 21-30 /hpf, leukocyte
esterase was present in 10 cases, 2 had nitrite
positivity and presence of bacteria in 9 cases. Out of
these 21 cases showed bacterial growth in culture
with significant colony count in 17 patients. In 12
cases bacteria was not detected by Q200 but had
culture positivity.

When WBCs were more than 30/hpf, it was
observed that 57 cases had leukocyte esterase
positivity, 20 had nitrite present in the urine and all
the 57 ases had bacteria in their urine, detected by
1Q200. Out of these 57 cases, 46 showed significant
bacterial growth in culture (Table 2).

Leucocyte esterase was positive in 82 (32.5%) cases,
nitrite in 23(9.12%) , bacteria in 72(28.5%) and bacterial
growth in culture in 99(39.2% )patients. Out of these
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insignificant growth was seen in 22 (22.23%) and
significant growth in 77 (77.77%). Out of 99 cases
which showed bacterial growth in culture, E.coli was

significant colony count. Klebsiella sps was grown
in 21 cases, Enterococcus and Enterobacter sps in
three cases, Pseudomonas in two cases. (Table 3).

grown in 70 cases with 56 patients showing

Table 1:
Showing Demographic Data of Patients
Age in years Male Female Total Percentage
0to20 18 38 56 22.22
21 to 40 18 54 72 28.57
41 to 60 27 42 69 27.3
61 to 80 29 21 50 19.84
>80 3 2 5 1.98
TOTAL 95 157 252
percentage 37.6 624
Table 2:
showing relative distribution of patients w.r.t. biochemical parameters
Pus cell Leukocyte Esterase Nitrite Bacteria Culuture Positive ~ Colony count
>104/ml <10¢/ml
0Oto5 1 22 9 13
6010 2 5 2 3
11t0 20 12 1 6 5 4 1
21t0 30 10 2 9 21 17 4
>30 57 20 57 46 45 1
total 82 23 72 99 77 22
percentage 325 9.12 285 39.2 77.77 2223
Table 3:
Showing Bacterial Growth
Colony <10%/ml >10%ml Total
Kebsiella 7 14 21
Enterococcus 1 2 3
Pseudomonas 0 2 2
Enterobater 0 3 3
E.Coli 14 56 70
Total 22 77 99
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Discussion

Iris IQ200 and IChem velocity (Beckman Coulter)
have been introduced in medical laboratories in recent
times for complete examination of urine which has
resulted in improved standardization of urine
analysis and more efficient working. The main
purpose of automated urine analysers is to minimize
the number of urine samples subjected to culture by
screening normal from abnormal specimens. This in
turn can reduce the financial burden and labour cost
involved in culture and also minimize the turnaround
time significantly.

The integrated IRIS iQ 200 and iChem Velocity
(Beckman Coulter)automated urine analyser works
on the principle of flow digital image capture
technology and uses an autoparticle recognition
software (APR) to identify particles in urine. The urine
is aspirated in the analyser which is then focused
hydrodynamically between the two layers of
suspending fluid(planar flow) forcing the particles
to orient in a single plane which faces a microscopic
objective lens and a digital camera which captures at
least 500 different fields for particles. The APR
software then classifies these particles into WBCs,
RBCs, squamous cells, casts, crystals, WBC clumps,
bacteria, yeast cells, mucus, sperms etc. These images
are then screened and saved for reporting. Chemical
analysis is carried out by relectance spectroscopy
which includes Ph, Specific gravity, nitrite and
leucocyte esterase [10].

In our study we found a good correlation between
abnormal urines with respect to presence of WBCs,
leukocyte esterase,nitrite and presence of bacteria.
Base on these findings, the instrument flags those
specimens which require culture. We observed that
as the number of WBCs increased, bacteria and
leukocyte esterase showed positivity in increasing
numbers. When WBCs were more than 30 /hpf,

Pseudomonas

T

Enterobater E.Coli Total

bacteria were present in all the 57 cases and culture
showed significant bacterial growth in 46 cases
(80.7%) based on the flagging by the instrument.

Sturenberg et al in 2014, analysed 963 urine
specimens on the iQ200 system and concluded that
when WBCs were more than 25/ul and bacterial count
was more than 5 bacteria/ul ,the sensitivity was
98.9%.They concluded that approximately 30.4% to
35.9%samples can be excluded from being cultured
by iQ200 microscopy [11]. Broeren MA et al observed
that culture savings effect was greatly reduced to 20%
of which 14 % were false negative results as compared
to 52% by using a cut off value of >/=10°CFU/ ml
[12]. Ami P. Shah et al in their study observed that
sensitivity for pyuria was 84.5% by IRIS iQ200 [13].
They analysed 703 urine spevcimens and concluded
that the sensitivity and PPV for urine culture was
79.5% and 37.5% respectively. In similar studies
carried out by Noyan et al in 2014, it was observed
that there was a good correlation between iQ200
results and culture positivity when WBCs, leukocyte
esterase, nitrite and all small particles were taken into
consideration [14]. On the other hand, Akin etal did
not find a significant correlation between Q200 and
culture results [15]. Parta et al also found that ASP
did not increase specificity ,sensitivity and NPV of
bacterial cultures [16].

Capelletti et al observed that ASP and leukocytes
are efficient tools for screening urine specimens for
bacterial cultures [17].

Conclusion

The results of our study show a good correlation
between iQ 200 and culture results. The main purpose
of using automated urine analysers is to reduce the
number of samples subjected to urine culture.These
analysers decrease the turnaround time and financial
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iQ200 automated microscopy analyzer Clin. Chim.
Acta, 2005;358:167-174.

R.J. Elin, J.M. Hosseini, J. Kestner, M. Rawe,
M. Ruddel, N.N. NishiComparison of automated and
manual methods for urinalysis. Am. J Clin. Pathol,,
1986;86:731-737.

burden on the patients by avoiding unnecessary urine
cultures . So, it can be concluded that automated urine
analysers are good predictors of urine culturesand 9.
UTI and have enhanced accuracy due to reporting of
leucocyte esterase, nitrite, bacteria and all small
particles.
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