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ABSTRACT

Objective: To ascertain the better marker between Procalcitonin and C reactive protein (CRP) in predicting response of
treatment in patients suffering from urinary tract infections.

Study Design: Comparative cross sectional study.

Place and Duration of Study: Pak Emirates Military hospital, Rawalpindi Pakistan, from July 2020 to July 2021.

Methodology: It included individuals with clinical and laboratory evidence of isolated urinary tract infections. After consent,
patients” samples for baseline investigations (including urine cultures, Procalcitonin and CRP) were taken before the start of
tablet Nitrofurantoin (100 mg twice daily 500mg daily for 7 days) and on third day of treatment. Outcomes of treatment were
also recorded. Treatment of non-responders was later modified as per culture reports.

Results: A total of 200 individuals were included in the study. It comprised of 185(92.5%) females and 15 (7.5%) males. Their
mean age was 40.419.64 years. Out of these subjects, 179 (89.5%) individuals recovered with the first line empirical antibiotic
while 21 (10.5%) did not respond to it. 152 (76.0%) cultures showed organism growth with most common ones being
Escherichia Coli (42.5%), Klebsiella spp(12.5%), Enterococcus(12.5%) and Pseudomonas spp (4%).Mean serum Procalcitonin
levels on day zero and day 3 were 0.53+0.2 and 0.44+0.17 respectively. Similarly, mean serum CRP levels on day zero and day
3 were 74.4+24.9 and 61.97+21.6 respectively. Percentage fall of Procalcitonin and CRP on third day of antibiotic therapy was
16.01+8.4 and 15.96£8.58 respectively (p value 0.382).

Conclusion: There was no significant difference between Procalcitonin and CRP in predicting the response to antibiotic

therapy in urinary tract infections.
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INTRODUCTION

The urinary tract infection (UTI) is one of the
common sites of infections in the body. It is actually
the infection involving any part of the urinary system
which includes kidney, ureter, bladder and any part of
urethra.! It can be caused by bacteria, fungus, protozoa
or virus etc. These infections occur when the infective
organism usually from the skin or the rectal region
enter the urinary tract through the urethra.?® The
infection to urethra and bladder is more common than
the infection to kidney (pyelonephritis) but is less
severe than the latter.* There are a number of factors
which pose increased risk to the development of
urinary tract infection in the adults. These factors
include age (elders or children), pregnancy, sexually
active individuals, poor hygiene, previous history of
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urinary tract infection, female gender (due to shorter
length of urethra), menopause etc.>” The sign and
symptoms of these infections can vary depending on
the site of infection. The infection of urethra and
bladder can present with dysuria, increased frequency
of urination, feeling to urinate with empty bladder,
hematuria, pain in lower abdomen or groin. While the
infections of kidney present with fever, chills, nausea,
vomiting, lower back pain or loin pain. These sign and
symptoms can also be absent in certain people like
young children or elderly people.

The urinary tract infections are the third most
common infection worldwide after respiratory tract
and gastrointestinal tract infection. In the developed
countries, its incidence ranges from 100 to 180 million
cases per year.? This burden of disease has led to
formulate effective diagnostic and therapeutic
approach with subjective evidence to identify and
treat the illness. The diagnostic modalities available
for the patients with suspected urinary tract infection
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includes lab investigations and imaging modalities.
Lab investigations include Complete Blood Picture,
raised inflammatory markers (like Erythrocyte
sedimentation rate, C reactive protein), and urinalysis
which can reveal increased pus cells, RBCs and urine
culture can reveal the growth of culprit pathogen.
After the diagnosis is made, the treatment is started
which primarily involves Antibiotics, hydration, rest
and analgesics for symptomatic relief. It takes a few
days to ascertain whether the choice of antibiotic
initially started based on the local guidelines is
effective for the particular patient or not. For that
matter, one cannot solely rely on clinical signs and
symptoms. Rather one seeks any subjective evidence
which detects early whether the particular treatment
needs to be changed especially in a critically ill
patient.910

Procalcitonin is a precursor protein released in
response to bacterial infections primarily and is one of
the sensitive markers to rise early in an infection
especially respiratory tract infection.’ CRP is an acute
phase protein that raise in any form of infection or
inflammation in any part of the body. This study was
done in order to ascertain which amongst the above
two markers can help us detect the response to
treatment in urinary tract infection, earlier than the
other.

METHODOLOGY

This was a comparative cross sectional study
study conducted at Pak Emirates Military Hospital
Rawalpindi, Pakistan, from July 2020 to July 2021 after
taking approval from ethical committee of the institute
(Reference No. A/28/EC/218/2020 dated 1st June
2020). The method of sampling was non randomized
convenient sampling. The sample size was estimated
through open epi online calculator for sample size
estimation using the reference prevalence of 11.1%
referred from local study mentioned previously.® It
came out to be 150 using confidence interval of 95%
and Power of 0.8.

Inclusion Criteria: All individuals with sign and
symptoms suggesting urinary tract infection (which
includes dysuria, increased frequency of urination,
feeling to urinate with empty bladder, hematuria, pain
in lower abdomen or groin etc) confirmed by objective
laboratory investigations were included in the study.
This includes positive urine dipstick for nitrites or
leukocytes and more than 20 WBCs/mm3 and RBCs
detectable on Urine Routine examination.

Exclusion Criteria: Individuals with clinical,
laboratory or radiological evidence suggesting infec-
tion at any other site were excluded from the study.
People having any other disorder that could rise or
falsely lower the Procalcitonin or CRP levels in blood
were excluded from the study as well e.g., use of
steroids or immunosuppressive mediation, immuno-
compromised state etc. Patients allergic to first line
empirical antibiotic i.e., Nitrofurantoin and pregnant
women were excluded from the study as well.

After the diagnosis of urinary tract infection is
confirmed and before the start of oral or parenteral
antibiotic therapy, their serum and urine samples were
taken for complete blood Picture, Urea and
electrolytes, CRP Quantitative (CRP-Q), Serum
Procalcitonin, pus cell count in urine and urine
culture. During treatment of infection with the same
first line empirical antibiotic therapy, daily serum and
urine samples were taken for CRP-Q, Procalcitonin
and pus cell count for first 5 days. Daily signs of
clinical improvement or clinical deterioration was also
recorded which included subjective scoring (zero to
10), vital signs charting etc. Those individuals who
demonstrated any two or more of the following on
third day of treatment were considered recovering
from infection; 1) resolution of fever 2) improvement
in Lower urinary tract symptoms 3) decrease of urine
pus cell count 4) improvement in patient’s self-score at
day 3. While, those individuals who showed less than
two of the above features were considered as not
recovering from the infection.

Data was analyzed by using Statistical Package for
Social Sciences (SPSS) 22.00. Quantitative data was
represented using mean + standard deviation and
qualitative data was represented by using percentage
and frequency. Paired Sample t test and independent
sample were applied. The p-value of < 0.05 was
considered as statistically significant.

RESULTS

Two hundered individuals were included in the
study. It comprised of 185(92.5%) females and
15(7.5%) males. Their mean age was 40.4+9.64 years.
Out of these subjects, 179(89.5%) individuals
recovered with the first line empirical antibiotic while
21(10.5%) did not respond to the same therapy when
assessed on third day of first line antibiotic treatment.
The frequency of sign and symptoms with which the
patients presented to medical care, is compiled in
Table-1.
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Out of 200 urine cultures, 152(76.0%) showed
growth. Organisms isolated in it are as shown in
Table-II.

Table-I: Frequency of Sign and Symptoms of the Patients
(n=200)

Sign and symptoms n(%)
Fever 84(42.0%)
Dysuria 154(77.0%)
Frequency 159(79.5%)
Urgency 133(66.5%)
Hesitancy 45(22.5%)
Hematuria 44(22.0%)
Loin pain 13(6.5%)
Nausea/vomiting 13(6.5%)

Table-II: Organisms Isolated in Urine Cultures of Subjects

(n=200)

Organisms Growth n(%)
No growth 48(24.0%)
Escherichia Coli 85(42.5%)
Klebsiella spp 25(12.5%)
Enterococcus 25(12.5%)
pseudomonas spp 8(4.0%)
Staph aureus 6(3.0%)
proteus 2(1.0%)
Acinetobacter 1(0.5%)

Among the subjects recovering from illness with
treatment, the trend of Procalcitonin and CRP during
the course of treatment were compared and compiled
in theTable-III.

Table-III: Comparison of Procalcitonin and C-reactive protein
(CRP) trend among the Patients responding to Treatment
(n=179)

Trends during Treatment in
Recovered Patient
Parameters On day Zero Onday3 |p-value
(Mean*SD) (Mean*SD)
(n=179) (n=179)
Serum Procalcitonin (ng/ml) 0.53+0.20 0.44+0.17 <0.001
'(ngg‘ Ej:;c(tgg/pi;’tem 7444249 | 61974216 | <0.001

There was no significant difference in the
percentage fall of Procalcitonin and CRP among the
subjects who responded to treatment for urinary tract
infection as shown in Table-IV.

Table-IV: Comparison of degree of Fall of Procalcitonin and
C-reactive protein (CRP) in recovering Patients (n=179)

Trends during treatment in
recovered patient
o C-reactive
Parameters Procalcitonin protein (CRP) p-value
(Mean*SD) A
(n=179) (Mean+SD)
(n=179)
Percentage fall of markers| ¢ 11464 | 15961858 | 0.382
in recovered patients (%)

DISCUSSION

The results of our research work show that
majority of the urinary tract infections were detected
in the females. Similar findings were observed in a
study published in 2019 in by Zubair et al., in which
urinary tract infection was found in 87.95% ladies.™
One study also found urinary tract infections more
prevalent in females as compared to males in their
study.’? Another study found that multiple factors
have been implicated in increased incidence of UTI in
women including a short urethra.’® The results also
showed that 89.5 % of subjects responded to
Ciprofloxacin therapy depicting that 10.5% of the total
infected individuals included in the study were
resistant to Ciprofloxacin. This finding was backed
by the systemic review published in 2020 by
Stalenhoef et al., which showed 8.7-15% resistance to
Ciprofloxacin when given for urinary tract infections.!
However, the resistance was found higher in other
studies. One study in 2022 reported a ciprofloxacin
resistance of 22% in UTI which is higher than the
findings in our study.’> Another study reported 44%
ciprofloxacin resistance to treatment for UTI in its
research work published in 2021.16 Another
retrospective study revealed resistance to subject
antibiotic as high as 84%.17 Our Study found that there
was a significant fall of CRP in our patients who
responded to first line antibiotic therapy(p-value
<0.001). Similar results were found in a study in which
high CRP levels were found among patients suffering
from urinary tract infection and its levels fell on
effective treatment.’8

There were certain limitations to our study as
well. Renal insufficiency was not taken into account
during the study as it can affect the serum levels of
inflammatory markers in general and can increase
Procalcitonin levels. Further studies are required to
take these aspects into account as well.

CONCLUSION

Urinary tract infections are one of the common
infections encountered in clinical practice. Laboratory
investigations aid us in treating them. Procalcitonin and CRP
are useful markers in predicting effective response to
treatment of urinary tract infections. However, either marker
has no superior role over another.
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