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Objectives: Primary Objective: To study the role of blood C- reactive protein in distinguishing upper & lower urinary tract infec-
tions in Diabetic Patients. Secondary Objective: (1) To study the clinical spectrum of urinary tract infections in Diabetic patients
including common organisms involved in UTI in diabetic patients & their antibiotic sensitivity & resistance pattern. (2) To assess
correlation between (a) duration of diabetes & UTI, (b) Hbalc values & UTI

Methods: A Cross sectional study was done on 73 cases of Diabetic patients with UTI at Amrita Institute of Medical Sciences,
Edappally, Kochi from a period from December 2013 to January 2015. The subjects were included based on specific inclusion
criteria. They were divided in 2 groups - Upper and Lower UTI. Detailed history and examination was done on all patients. CRP
value was measured on presentation and compared among 2 groups. Along with that, the clinical spectrum, urine culture and
antibiotic sensitivity of all the cases were studied. The correlation between duration of Diabetes with UTI and control of diabetes
with UTI was also done.

Results:In our study we evaluated 73 cases of Diabetic patients with UTI at Amrita Institute of Medical Sciences, Edapally, Kochi
for a period from December 2013 to January 2015. The patients were divided in 2 groups, upper and lower UTI. Demographically
both groups were comparable in all aspects. CRP at the time of presentation in both the groups was compared. We found out that
the mean CRP value in case of Diabetic upper UTI was 216.80mg/L which was very high compared to the mean CRP in lower UTI
diabetics which was only 26.71mg/L, with a significant P value <0.0001. Also in our study clinical spectrum including symptoms
was studied and it was found out that in case of upper UTI the predominant symptoms were fever and abdominal or flank pain
followed by vomiting, while in case of lower UTI the predominant symptom were fever and dysuria. Also we studied the major
organisms isolated in upper and lower UTI in diabetics and found that gram negative bacilli were the predominant isolate in both
groups. Among gram negative bacilli, E coli (61% lower UTI and 68% in upper UTT) and Klebsiella (24 % in lower UTI and16%
in upper UTI) were the major organism isolated in both the groups. Also we studied the sensitivity and resistance pattern of the
organisms isolated from both groups in our institution and found out very high resistance pattern to most of the commonly used
first line medications for UTI such as fluoroquinolones, aminoglycosides and nitrofurantoin. As the secondary objective the cor-
relation between duration of Diabetes and risk of getting upper and lower UTI was studied. The mean duration of Diabetes in lower
UTI was 8.55yrs and mean duration of Diabetes in upper UTI was 11.47 yrs, but however P value was found to be insignificant
(0.070). The correlation between control of diabetes and risk of getting upper and lower UTI was also studied by comparing the
HbAlc levels and the mean Hbalc was 7.63 in lower UTI and in case of upper UTI the mean Hbalc was 9.40, showing significant
statistical difference (p value <0.0001).

Conclusion: A cross sectional study was done at Amrita Institute of Medical Sciences, Edapally, Kochi in which 73 cases of
Diabetic patients UTI were studied. The patients were included in the study according to the inclusion and exclusion criteria men-
tioned in the methodology. The Patients were divided into 2 groups - Upper and lower UTI. We found out that the CRP levels in
Diabetic patients with upper UTI was significantly high compared to the lower UTI (p value <0.0001), suggesting that CRP can
be used as an excellent bio- marker for distinguishing upper and lower UTI in diabetic individuals at the time of presentation itself
along with clinical features. The clinical features of diabetic patients with UTI were the same as non- diabetic patients. Our study
showed that gram negative bacilli were the predominant organism isolated in both the groups with E coli and Klebsiella being the
predominant isolate among them. The culture sensitivity and resistance pattern showed that there was very high resistance pattern
in the organisms isolated from patients when compared to any studies so far, suggesting antibiotics such as Piperacillin-Tazobac-
tum or Cefoperazone sulbactam should be started empirically for treating Diabetic patients UTI. We also proved in our study that
there was no relation between duration of Diabetes and risk of getting upper or lower UTI, but it was the control of Diabetes which
was important, as patients with uncontrolled diabetes were more prone to upper UTI (p value < 0001).
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INTRODUCTION

Urinary tract infection (UTI) is defined as infection
of any part of the urinary system — which includes
kidneys, ureters, bladder and urethra. The term UTI
encompasses a variety of clinical entities, including
asymptomatic bacteriuria (ABU), cystitis, prostatitis,
and pyelonephritis. It is the second most common
infection in the world for which people attend
primary health care after respiratory tract infections.
It accounts to almost 7 million office visits, nearly 1
million emergency department visits and in 100,000
hospitalizations during a year. It is estimated that the
annual cost of community acquired UTI is around
$ 1.6 billion. Diabetes represents a spectrum of
metabolic disorders, characterized by variable degrees
of insulin resistance, impaired insulin secretion and
increased glucose production. It is a pandemic in
both developed and developing countries. In 2000,
there were an estimated 175 million diabetes affected
patients around the world and by 2030; the projected
estimate of diabetes is 354 million' China tops the list
of number of Diabetics with 90.0 million followed by
India which has 61.3 million. In India it is expected
to reach a massive 101.2 million in 2030. India is
the diabetes capital of the world, according to Indian
Heart Association. It has been shown that nearly 1
million Indians die due to Diabetes every year. The
most serious complications associated with UTI or
complicated UTI, such as emphysematous cystitis,
pyelonephritis, renal abscesses and renal papillary
necrosis, are all encountered more frequently in type
2 diabetes than in the general population. The com-
plications and mortality rate of upper UTI is much
more than lower UTL Clinical failure is seen more in
cases of upper UTIL. So what we want is appropriate
identification of UTT at the earliest and distinguish-
ing into upper and lower UTL so that appropriate
treatment can be started. In our study done at Amrita
Institute of Medical Sciences we tried to prove if there
is a relationship between CRP values in upper & lower
UTT so that it can be used along with clinical features
to distinguish upper and lower UTIL, thereby aggres-
sive antibiotic coverage can be started for upper UTI
which is a more dangerous condition compared to
lower UTI, thus reducing the mortality and morbidity.
CRP, which is easily available & takes less than 1 hr
& is a less expensive test compared to USG or CT
abdomen for which we require sophisticated machines
& trained professionals -both of which are not always
available. In our study we are also studied the common
organisms involved in UTI in diabetic patients & their
antibiotic resistance & sensitivity pattern. So that in

a tertiary centre like AIMS, knowing the resistance
& sensitivity pattern helps in starting the treatment
empirically. Urosepsis, a common cause of sepsis
can be managed in a better way thereby reducing the
mortality and morbidity.

MATERIALS AND METHODS

Study Design

A Prospective Cross Sectional Study was conducted
at the Amrita Institute of Medical Sciences, Kochi,
Kerala. The study was done on Diabetic patients with
Urinary Tract Infection, who were evaluated both as
out-patient and in-patient.

Setting

The study was done at 1200 Bedded Tertiary care
Hospital, Amrita Institute of Medical Sciences,
Edapally, Kochi, Kerala.

Study Patients

« Diabetic Patients with UTI who were evaluated
in AIMS, Kochi from November 2013 to January
2015.

« Inclusion criteria
Diabetic patients
Symptoms/ signs/ proven case of UTI
Age group: 18yrs & above
Both males & female

« Exclusion criteria
Age< 18yrs
Urinary calculi
Catheterised patients
Congenital anomalies of urinary tract.

Any other foci of infection
Measurements

The following Measurements were done in all the
patients who were included in the study purpose:

Name:

Age:

Sex:

MRD No:

History:

General Examination:

Per abdomen examination:
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Per rectal examination:
Other systems:

CRP:

Fasting blood sugar:
HbAIC:

Creatinine:

Urine routine:

Urine culture & sensitivity.
USG abdomen:

CT Abdomen (if required):

Study duration
+ From November 2013 to January 2015 (table 1)

Statistical applications

To test the statistical significance of difference in the
mean values of Blood C-reactive protein between
upper & lower Urinary tract Infections - Student t test
was used.

Sample Size

Based on the results on blood CRP in an earlier pub-
lication “Renal Bio-metry & C-reactive Protein in the
evaluation of Urinary Tract Infections”* and with
99% confidence & 99% power minimum sample size
came to be 15 in both groups. A minimum of “15” in
the upper UTI & “50” lower UTI was taken.

Costing

All the investigations are done routinely. No added
special investigations.

| Variable | Group 1 (54 cases) | Group 2 (19 cases) |

RESULTS

Based on the results of the Previous Study "*and with
99% confidence & 99% power a Minimum of 50 cases
of Lower UTI and 15 cases of Upper UTI were needed
for the Study based on the ratio 3:1.

In our study we took 73 Diabetic patients with UTI
of which Upper UTI was 19 in number and 54 cases
of Lower UTIL. The sample size was constituted by
Patients who were evaluated at Amrita Institute of
Medical Sciences (AIMS), Edapally, Kochi both as
out-patient and in-patient from November 2013 to
January 2015. In the description part Lower UTI will
be assigned as Group 1 and upper UTI as Group 2
(Group 1-Lower UTI and Group 2- Upper UTI).

Table 1. Main variables studied and compared between both the
groups

Standard Standard
Mean Devia- Median Mean Devia- Median P- value
tion tion
66.50 65.00
Age (yrs) 6542 10.57 (62.54- 63.00 9.72 (58.31- 0.383
68.31) 67.68)
CRP 19.05 203.90
(mg/L) 26.71 23.28 (20.35- 216.80 79.11 (178.67- <0.0001
& 33.07) 254.93)
111.00 147
zgs (mg/ 117.00 28.42 (109.24 158.63 45.33 (136.77- <0.0001
-124.76) 180.48)
Duration 7.50 13.00
of Diabe- 8.55 629 (6.83- 1147 483 (9.14- 0.70
tes (yrs) 10.27) 13.80)
7.00 9.40
E/B)AIC 7.63 1.80 (7.13- 1029 2.76  (8.96- <0.0001
° 8.12) 11.62)

To test the statistical significance of difference in
Mean values of Age, FBS and HbAlc between the 2
groups Students t Test was done. And to determine
the Statistical Difference of CRP and Duration of
Diabetes between 2 groups Wilcoxn’s Rank-sum test
was done, since the distribution of Values was not
normal (figure 1)

Out of 73 cases taken in both Groups 49 were females
and 24 were males. A total of 54 cases of Lower UTI
were taken which included 38 females and 16 males.
A total of 19 cases of Upper UTI were taken which
included 11 females and 8 males. There was no signifi-
cant Gender difference in both groups with P value
0.477. So both groups were comparable.

In case of Lower UTI the mean age was 65.42 yrs and
in case of Upper UTI the mean age was 63.00 yrs. P
value according to student’s t-test was 0.383 and was
not significant. Therefore both the groups were com-
parable to each other with respect to age. (figure 2).

In case of Lower UTI the most common symptom was
fever followed by dysuria. Almost 63.0 % of the cases
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Figure 1. Gender distribution of cases in both groups
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Figure 2. Age distribution

had fever and 42.5 % cases had dysuria. Only 25.9 %
cases had vomiting with 14.8 % having pain abdomen
or supra pubic pain. In case of Upper UTI the most
common symptoms were fever and abdominal/Flank
pain. Almost 90 % cases had fever and 73.7 % cases
had flank pain. More than 50 % of the cases had
vomiting. When common symptoms of both groups
were compared those in the upper UTI had more fever,
vomiting and flank Pain. In fact almost 90 % of cases
of upper UTI has fever. Presence of Flank pain was
present in almost 73.7 % of upper UTI cases (figure 3).
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Figure 3. Symptom distributions in both groups

Comparison of the CRP was main variable in the
study (figure 4). In case of Lower UTI the mean CRP
value was 26.71 mg/L and in case of upper UTI the
mean CRP was 216.80 mg/L. The statistical differ-
ence was done using Wilcoxn’s rank-sum test since the
distribution of values was not within normal range.
The median CRP Value was in Group 1 was 19.05
mg/L (20.35-33.07) and in group 2 it was 203.90mg/L
(178.67-254.93). P- Value was found to be <0.0001 was
very highly significant. In the graph below Median
values of CRP are compared.

The mean duration of Diabetes in Lower UTI was
8.55yrs and mean duration of Diabetes in Upper
UTI was 11.47 yrs. Statistical significance was done
using Wilcoxn’s rank sum test since the distribution

Figure 4. Comparison of CRP values in both groups

of values was not within normal range and P value
was found to be 0.070 which was not significant. The
median duration of years in case of lower UTI was
7.5 yrs while in case of upper UTI it was 13.0 yrs. In
case of lower UTI the mean Hbalc was 7.63% and
in case of upper UTI the mean Hbalc was 9.40%. P
value was calculated according to student’s t-test was
<0.001 and was found to be significant. In case of
lower UTI the mean FBS was 117mg/dl and in case
of upper UTI mean FBS was 158.63 mg/dl. P value
calculated according to student’s t-test was <0.001
and was significant. In case of lower UTI, among 54
cases the most common isolate was E-coli with 61%
(33 cases). It was followed by Klebsiella 24% (13 cases)

Table 2. Organisms in Lower UTI

Lower UTI - Organism Frequency Percentage
E-coli 33 61.0
Klebsiella 13 24.0
Pseudomonas 3 5.6
Enterococcus 2 3.7
Citro bacter 1 1.9
Enterobacter 1 1.9
Strenotrophomonas Maltophilia 1 1.9
Total 54 100.0

and Pseudomonas (3 cases). There were only 2 cases
of Enterococcus (4%). Rest of 3 isolates was Citrobac-
ter, Strenotrophomonas Maltophilia and Enterobacter
each with 1 case each (table 2).

In case of upper UTI among the 19 cases, E coli were
again the predominant isolate with 69% (13 cases).
Followed by Klebsiella 19% (3 cases) and one case each
of Pseudomonas, Chrysobacterium indolens and En-
terococcus (table 3).

In our study the sensitivity & resistance pattern on
isolated organisms was also studied. It was surpris-
ing to find very high resistance in both the groups in
our institution. The isolated species from our study
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Table 3. Isolated Organisms in Upper UTI

Upper UTI- Organism Frequency Percentage
E-coli 13 68.4
Klebsiella 3 15.7
Pseudomonas 1 53
Chrysobacterium indolens 1 53
Enterococcus 1 53
Total 19 100.0

showed very high ESBL positivity and MDR positiv-
ity. In case of lower UTI and upper UTI E-coli was
the major Isolate. 61%(33 cases out of 54) in case of
lower UTI and 69 % (13 cases out of 19)in case of
upper UTIL. ESBL positivity was found in 97 % (32
out of 33) of lower UTI and 84.6 % (11 out of 13) of
upper UTL. The 2™ most common isolate in both
Groups were Klebsiella, with a distribution of 24.1 %
(13 out of 54) in lower UTI and 15.7% (3 out 0f 19)
in upper UTL. In addition to E-coli and Klebsiella
other gram negative organisms in group 1 included
Pseudomonas, Strenotrophomonas Maltophilia and
Citrobacter, while in group 2 it was Pseudomonas and
Chrysobacterium Indologens. The total ESBL positiv-
ity among gram negative species was 92.3 % in Lower
UTI and 83% in upper UTL-E coli which was the
major isolate in both cases showed a high multidrug
resistance also. In case of lower UTI it was 81.8% (27
out of 33) and upper UTI (9 out of 13) it was 69.2
%. Same as in the case of E-coli, ESBL positivity was
very high for both groups Klebsiella with lower UTI
having 84.6% (11 out of 13) and upper UTI 66.7%
(2 out of 3). While in case of Klebsiella the MDR
positivity was 69.2 % (9 out of 13) in lower UTI and
66.7 % (2 out of 3) upper UTIL. The sensitivity of
the major isolates in both groups was also studied. In
Lower UTI E-coli which was the major species showed
very high resistance to the commonly used fluoroqui-
nolones, with only 21.20% sensitivity. E-coli showed
very high resistance to Amoxicillin and Clavulanic
acid and Ceftriaxone. The sensitivity to Cefopera-
zone - sulbactam and Piperacillin Tazobactum was
both 69 %. The sensitivity to nitrofurantoin was 78
% while aminoglycosides was 69.30 %. In case of the
next major isolate, Klebsiella showed better sensitivity
when compared to E-coli, even though the resistance
pattern was still very high. The sensitivity to Cefop-
erazone- sulbactam and Piperacillin-Tazobactum was
61.05 % each. Klebsiella showed severe resistance to
both amoxicillin and Clavulanic acid. While the sen-
sitivity to aminoglycosides was much better (69.20 %),
whereas sensitivity to commonly used fluoroquinolo-
nes was only 38.80 %. In case of the next major isolate,
Klebsiella showed better sensitivity when compared to

E-coli, even though the resistance pattern was still very
high. The sensitivity to Cefoperazone- sulbactam and
Piperacillin-Tazobactum was 61.05 % each. Klebsiel-
la showed severe resistance to both amoxicillin and
Clavulanic acid. While the sensitivity to aminoglyco-
sides was much better (69.20 %), whereas sensitivity to
commonly used fluoroquinolones was only 38.80 %.
In case of the Upper UTI the second most common
1solate was Klebsiella. Of 3 isolated Klebsiella, 2 were
ESBL. Upper UTI had 1 case of Enterococcus. It was
a MRSA Isolate and was sensitive to Vancomycin and
linezolid.

DISCUSSION

Urinary Tract Infections is the second most common
infection after infections of the respiratory tract..
Diabetes is one of the most common risk factor for
UTT and the complicated forms of UTI such as pyelo-
nephritis, renal abscesses and renal papillary necrosis
was frequently seen more in diabetic individuals
adding to very high mortality and morbidity among
diabetic patients with UTL.  In our study the main
objective was the use of CRP, which is a cheap and
commonly available laboratory investigation, as an
early indicator for distinguishing between upper and
lower UTI in Diabetic individuals. The data received
from the previous studies have been vey conflicting
that, majority of the studies showing significant dif-
ference of CRP in upper and Lower Urinary Tract
infections with some studies showing no significant
difference at all. But interestingly most studies have
been done on pediatric population with a handful of
studies done in adult population. Our study primarily
focus on adult population so that we can come up with
an inexpensive early marker which is widely available
all around so that differentiation between upper and
lower UTI can be done at presentation of complaints.

In our study we had 73 cases Diabetic patients with
UTTI of which upper UTI were 19 in number and 54
cases were lower UTL. Among total of 73 cases 49 were
female and 24 were males. In 54 cases of lower UTI,
38 were females and 16 were males, while in case of
upper UTI 11 were females and 8 males. Comparison
of CRP in both groups was the primary objective in
our study. In case of diabetic Lower UTI a total of
54 diagnosed cases were taken. All the 54 cases were
acute cystitis. The mean CRP value was 26.71mg/L
with standard deviation of 23.23. While in cases of
Diabetic Upper UTI, 19 diagnosed cases were taken.
It included 17 cases of Pyelonephritis and 2 cases of
renal abscess. The mean CRP was 216.80mg/L with
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a standard deviation of 79.11. There was significant
difference in case of CRP when compared both the
groups. The P value calculated was <0.001 showing
that the finding was very significant indicating CRP
can be used as initial marker to distinguish upper and
lower UTI in Diabetic individuals so that appropri-
ate management can be started at the earliest. The
organisms isolated from UTI have been a topic that
has been widely studied both in India and outside
India. But no major studies have been done in Kerala.
By our study we are trying to see whether the there
is any significant variation in the organism isolated
from UTI in Diabetic patients. Also we compared if
there is any significant variation between upper and
lower UTTI isolates. In our Study among 54 cases of
lower UTI the most common organism was E-coli—
with 61% (33cases). It was followed by Klebsiella 24%
(13 cases) and Pseudomonas (3 cases). There were only
2 cases of Enterococcus (4%). Rests of 3 isolates were
Citrobacter, Strenotrophomonas Maltophilia and En-
terobacter each with 1 case each.

In case of upper UTI among the 19 cases- E-coli was
again the predominant isolate with 69%, followed by
Klebsiella 19% and one case each of Pseudomonas,
Chrysobacterium Indolens and Enterococcus. There
wasn’t a major difference among the isolates from
both upper and lower UTI. Gram Negative species pre-
dominated both groups. Even among the major gram
negative isolates E-coli and Klebsiella was the major
isolate in both the groups. In case of gram positive
organisms only 2 in lower uti and 1 in upper UTI was
isolated.

All the studies, International, North Indian and South
Indian Scenario, the isolates were the same all around.
Even in our case the isolates were in agreement with
all the above studies with gram negative species pre-
dominating with E- coli and Klebsiella leading. Only
variation was that in case of our study gram positive
isolates was very less compared to all the above studies
and there were no Candida species isolated. In our
study the sensitivity and resistance pattern on isolated
organisms was also studied as a part of secondary
objective, so that we could effectively use that informa-
tion for empirically starting antibiotics for Diabetic
UTI patients attending our Institution. It was very sur-
prising to find very high resistance in both the groups
in our Institution.

The isolated species from our study showed very high
ESBL positivity and MDR positivity. In both groups
the major Isolate was E-coli. But ESBL positivity was
found to be 97% in case of lower UTI and 84.6 % in

case of upper UTI which was very high compared to
the studies done so far. The case was the same with
2nd most common isolate that was Klebsiella with
ESBL positivity of 84.6% in lower UTI and 66.7 % in
upper UTL The Total ESBL positivity among Gram
Negative Species was 92.3 % in lower UTI and 83 %
in upper UTL. The MDR species of both groups were
also high with E-coli. In lower UTI it was 81.8% and
in upper UTI it was 69.2 %, while in case of Klebsiella
the MDR positivity was 69.2 % in case of Lower UTI
and 66.7 % in case of Upper UTI

The sensitivity pattern was also extensively studied. In
cases of sensitivity, lower UTT E-coli showed sensitivity
of 78 % to nitrofurantoin and 69.30 % to aminoglyco-
sides. It showed very high resistance to the commonly
used fluoroquinolones and amoxicillin- Clavulanic
acid. Only 21.2 % was sensitive to fluoroquinolones.
Sensitivity to Cefoperazone-sulbactam and Piperacil-
lin- Tazobactum was 69 % each. Klebsiella in lower
UTT also showed almost same resistance pattern when
compared to E-coli. It was 69.2% sensitive to Amino-
glycosides and 61.05 % sensitive to both Cefoperazone
sulbactam and Piperacillin-Tazobactum. Sensitivity to
Nitrofurantoin was only 38.5 % which was very low
compared to E-coli. Sensitivity towards fluoroquinolo-
nes was 69.2 %. Of the 2 Gram positive Isolate both
were Enterococcus and both were MRSA positive.

Even in case of upper UTI sensitivity was similar to
lower UTL E coli showed only 23.1 % and 15.4% sen-
sitivity to Fluoroquinolones and Amoxicillin- Clavu-
lanic acid respectively. E-coli showed better sensitivity
to Cefoperazone- Sulbactam and Piperacillin- Tazo-
bactum with 61.5% and 76.0 % each. Sensitivity to
Nitrofurantoin was 46.2 %. Of 3 isolates of Klebsiella
2 of them were ESBL. 1 Gram positive species isolated
was Enterococcus and was MRSA. Even though the
antibiotic sensitivity pattern is almost same every-
where, our study shows a very high percentage of re-
sistance patterns with large number of ESBL isolates
and MDR isolates in both groups suggesting higher
antibiotics as empirical treatment for Diabetic UTL.
In our study we studied whether there was any relation
between duration of Diabetes and chances of getting
upper and lower UTL

The mean duration of Diabetes in Lower UTI was
8.55yrs and mean duration of Diabetes in upper UTI
was 11.47yrs. P value was 0.070 and it was not sig-
nificant indicating that duration of diabetes did not
influence the upper or lower UTL.

HbA1c 1s the best marker for the control of diabetes. In
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our study we compared whether there in any relation
between control of diabetes and chances of UTI and
also if it is equal for both groups in diabetic individu-
als. In case of lower UTI in our study the mean HbAlc
was 7.63% and in case of Upper UTI the mean HbAlc
was 9.40%, showing significant difference, suggesting
that patient with poorly controlled Diabetes are more
prone to upper UTL

SUMMARY AND CONCLUSIONS

A Cross sectional Study was done at our hospital,
Amrita Institute of Medical Sciences, Edapally, Kochi.
The patients were included in the study according to
the inclusion and exclusion criteria mentioned in the
methodology. The study period was from November
2013 to January 2015.

The study consisted of 73 cases of Diabetic patients
with UTL Of them 54 were cases of lower UTI and 19
were cases of upper UTL

The main objective of our study was to estimate the
role of blood CRP in upper and lower UTI in diabetic
individuals so that, whether it can be used as a tool to
distinguish upper and lower UTI at the time of pres-
entation along with clinical features.

Our study found out that the mean CRP level in
upper UTT in diabetic Individuals was significantly
high compared to lower UTT in diabetic individuals.

So we suggest CRP as an excellent bio-marker in dis-
tinguishing upper and lower UTI in diabetic patients
along with clinical features at the time of initial pres-
entation, so that appropriate empirical antibiotics can
be started, thereby reducing the high mortality and
morbidity associated the upper UTI in diabetic indi-
viduals.

Also as a part of our study we evaluated the clinical
presentation, including the symptoms with which the
patients presented. In upper UTI the major presenta-
tion was fever and abdominal or flank pain followed
by vomiting, while in lower UTI the major symptoms
were fever and dysuria followed by supra pubic pain
and vomiting. Hence it was concluded that clinical
presentation including symptoms and signs did not
show significant difference between diabetic and non-
diabetic individuals.

Also we found out that the isolated organisms for UTI
in diabetic individuals was almost the same for both

upper and lower UTIL. Gram negative species was the
predominant isolate and among them E coli and Kleb-
siella were the most common ones. The most interest-
ing, but unfortunate thing found in our study was
the extensive resistance pattern to organisms isolated
among diabetic UTI patients that came to our institu-
tion. Majority of the species were ESBL and MDR as
described. And the resistance pattern was very high
compared to any studies done so far in south and
north India and even when compared with studies
around the world. Our study suggests that higher
spectrum antibiotics like Piperacillin- Tazobactum and
Cefoperazone Sulbactam should be the 1% line drugs
for empirical treatment, in both upper and lower UTI
diabetic patients in order to reduce the high mortality
and morbidity associated with Diabetic UTI. Our
study shows that there is emergence of very high resist-
ance organisms in community acquired UTI, suggest-
ing the need to avoid abuse of antibiotics and need
for completion of course of antibiotics to prevent
emergence of drug resistance species.

We also concluded in our study that there was no
relation between duration of diabetics and risk of
getting upper and lower UTI infections. For both
groups duration did not affect the chances of getting
UTI. But it was the adequate control of diabetes which
played the crucial role. It was found in our study that
HbAIC levels were elevated in patients with upper
UTI with a mean value of 9.4% compared to lower
UTI patients were the mean value was 7.6% showing
that patients with uncontrolled diabetes were more
prone to upper UTI and than those with controlled
diabetes. Thus we suggest that adequate control of
diabetes is of utmost importance in preventing UTI
especially upper UTI like pyelonephritis in diabetic
patients.

END NOTE
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