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Abstract

Introduction: Helicobacter Pylori is a microaerophilic
fastidious human pathogen that has been implicated in
acid-peptic diseases of the stomach and duodenum and
neoplasm of the stomach. Rapid Urease Test (RUT) is an
indirect test of the presence of H. Pylori based on the
presence of urease in or on the gastric mucosa. Several
factors have been studied that may cause alterations in
the sensitivity and specificity of RUT.

Objective: To find sensitivity and specificity of rapid
urease test to diagnose H. Pylori infection.

Materials And Methods: This is a prospective
observational study done over a period of 24 months
from December 2020 to November 2022 by including all
patients presenting to opd with symptoms of acid peptic

disease above 18 years of age with written and informed

consent. All data analysis has been done using SPSS
version 22 software.

Results: Out of 80 patients a maximum number of
patients was in the age group of 41-50 years (28.7 %).
Males were most commonly (55%) affected as compared
to females (45%). It was observed that rapid urease tests
and histopathological findings showed a strong
association with statistical significance. (P<0.001). The
sensitivity of RUT was 91.49%, specificity of 90.91%
with accuracy of 91.25%. Out of a total of 47 H. Pylori
positive patients, 43 were correctly diagnosed by RUT,
while 4 patients were false negative With RUT, owing to
multiple factors such as prior smoking, alcohol
consumption pump inhibitors

and prior proton

consumption.
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Conclusion: RUT is accurate for the diagnosis of H.
Pylori infection and it is as sensitive and specific as
histopathological examination, although, some factors
may affect sensitivity and specificity.

Keywords: H. Pylori., Rapid Urease Test.

Introduction

H. Pylori: General Facts

H. pylori is a Gram-negative, helical-shaped bacteria,
and has a tuft of 5-7 polar flagella located at its distal
end. H. pylori is microaerophilic and has its optimal
growth conditions at 5-19% 02, 5-10% CO2, 37° C,
and high humidity; similar to conditions that are found
in the gastric mucosa. Although being a gastric
pathogen, the high acidity of the stomach juice is lethal
for the bacteria. H. pylori, therefore, resides in the slimy
mucus layer that lines and protects the epithelial cells
from the acidic gastric juice. [1]
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Figure 1

H. pylori colonizes the stomach and, in particular, the
less acidic antrum. During disease progression, pH
initially decreases due to hypersecretion and H. pylori
might move into the first part of the intestine, the
duodenum. This region is less resistant to infection and
peptic ulcer could develop.

Urease

In addition to the chemotactic and swimming
capabilities that H. pylori utilize to escape the acidic

gastric juice, it also possesses the cytoplasmic enzyme
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urease. Urease is a large 1.1-MDa complex that
neutralizes the local environment by converting urea to
NH3 and HCO3-. NH3 neutralizes protons in the
periplasm and HCO3- acts as a buffer to maintain a pH
of 6.1.14 Lysis of bacterial cells in the surrounding
releases urease and buffers into the microenvironment of
the live bacteria, thus the bacterial cells are buffered
both internally and externally.®! This neutralization of
the mucin also changes its rheological properties and
makes it easier for H. pylori to penetrate.]

Diagnostic Methods for H. Pylori Infection

Invasive methods

Histology

H. pylori has a characteristic spiral appearance making it
relatively easy to identify during histological evaluation.
It can be seen on Hematoxylin-Eosin, Warthin-Starry or
modified Giemsa staining. Histology also gives
additional information about the grade of inflammation
in the gastric mucosa by evaluating the infiltration of
granulocytes and lymphocytes as well as the presence of
gastric atrophy and intestinal metaplasia. Biopsies need
to be taken both from the antrum and the corpus and at
least two biopsies are needed from each location.r!
Specificity is high but sensitivity can vary due to the
patchy distribution of the bacteria.[5]

Culture

Biopsies from the gastric mucosa are cultivated in a
microaerophilic environment for up to seven days.
Colonies of bacteria can typically be seen after 4-5 days.
The colonies are identified as H. pylori by the typical
appearance of the colonies and by urease-, catalase- and
oxidase tests and Gram-staining. The accuracy of
H.pylori culture is considered to be high and it is
dependent on the laboratory settings and low-

temperature transportation of the samples.[”
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Rapid urease test

Biopsies from the gastric mucosa are placed in a gel
containing urease and a pH-dependent colour indicator.
If the sample contains active H. pylori, its urease will
convert urea to ammonia and bicarbonate which will
raise in pH and lead to a colour change in the gel from
yellow to red. The sensitivity and specificity are both
about 95 % respectively. If the patient is infected with
H.pylori, the test will be positive in 3 hours in 90% of
the cases and the final evaluation is possible after 24

hours.[8!
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Figure 2

False-negative and false-positive results

RUT is a test for the presence of the urease enzyme. The
actual results will however depend on the gastric disease
and the likelihood of atrophic changes or exogenous
factors that reduce the bacterial load and thus produce
false negative results. False positive results can occur if
other urease-containing organisms are present in
sufficient quantity or if one allows contact with the
specimen and the media for a prolonged period, typically
longer than 24 hours. As noted before, approximately
105 bacteria must be present in the biopsy sample for a
positive result and anything that reduces the bacterial
density such as the use of antibiotics, bismuth-containing
compounds, or proton pump inhibitors may result in

false-negative results.[*0
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The two most common reasons for false negative results
are the recent use of proton pump inhibitors and the
presence of intestinal ~metaplasia. H2-receptor
antagonists do not reduce bacterial density and can be
used up to the day of the test.** It is unclear how long
one must wait after stopping proton pump inhibitors
before the possibility of a false negative result becomes
unlikely.

False positives are rare and when present may be due to
the presence of other urease-containing organisms such
as Proteus

mirabilis, Citrobactor  freundii, Klebsiella

pneumonia, Enterobacter  cloacae and Staphylococcus
aureus. However, unless the patient has achlorhydria or
hypochlorhydria, non-H. pylori organisms are unlikely
to be present in sufficient concentration to produce a
positive test unless the RUT substrate lacks an inhibitor
to bacterial growth which they may possibly overgrow
during the 24-hour observation period.

Material And Methods

Study Design: The present prospective observational
study was undertaken to role of the Rapid urease test in
the diagnosis and treatment of H. pylori in patients
presenting with symptoms of Acid Peptic Disease at a
tertiary care hospital. The present study period was from
December 2020 to November-2022. The

population was patients presenting with acid peptic

study

symptoms attending the hospital.

Sample Size: A total sample size of 80 patients
presenting with acid peptic symptoms attending the
hospital was included in the study by following inclusion
and exclusion criteria.

Sample size Estimation:

n = (Zw2+Zp)2 * (p1(1-p1)+p2(1-p2)) / (p1-p2)2,

Assuming 90% sensitivity, the required sample size = 71
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Adding a 10% dropout rate, the required sample size will
be = 71+8 =79,Minimum.

Hence, the minimum sample size of 80 patients
presenting with OPD with symptoms of Acid Peptic
Disease was studied.

All Data were double entered using Microsoft Excel
2007 and analyzed using SPSS version 22. Data were
summarized in frequency tables, pie charts and
histograms. Categorical variables were reported as a
proportion. Continuous data were described as means
(standard deviation) or medians (interquartile range)
depending on the distribution of data. The T-test was
applied in the following results whenever necessary.
Observations And Results

Table 1: Age Distribution among patients

Age Frequency Percentage
20-30 06 7.6

31-40 19 23.7

41-50 23 28.7

51-60 20 25.0

61-70 12 15.0

Total 80 100.0

The above table shows age distribution among patients.
The maximum number of patients were in the age group
of 41-50 years (28.7%), followed by in 51-60 years
(25%). The mean age among the distribution of cases
was 43.73 £10.12 years.

©2023, IJIMACR
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Table 2: Gender Distribution
Gender Frequency Percentage
Male 44 55.0
Female 36 45.0
Total 80 100.0

The above table shows distribution patients on basis of
sex. Out of 80 patients, males (55%) were the most
commonly affected when compared to females (45%)

= [lale =Female

Table 3: Alcohol consumption distribution among

patients:
Alcohol Frequency Percentage
Yes 19 23.7
No 61 76.3
Total 80 100.0

The above table shows distribution patients on basis of
alcohol consumption. Out of 80 patients, 19 (23.7%)

patients had history of alcohol consumption.
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I 23.7

76.3
=Yes =No
Table 4: Smoking distribution among patients: = Yes =No
Smoking Frequency Percentage Table 6: Rapid urease test result distribution
Yes 23 28.7 Rapid urease test Frequency Percentage
No 57 713 Positive 46 57.5
Total 80 100.0 Negative 34 425
The above table shows distribution patients on basis of TOTAL 80 100.0

smoking. Out of 80 patients, 23 (28.7%) patients had The above table shows distribution patients according to

history of smoking. rapid urease test. Out of 80 patients, 43 (57.5%) patients

had Rapid urease test positive.

71.3

=Yes =No

Table 5: Proton pump inhibitor consumption distribution

among patients: = Positive = Negative
Proton um inhibitor . PRRP S ;
-p P Frequency | Percentage Table 7: Endoscopic findings among study subjects
consumption No of
Yes 21 26.25 Endoscopic findings patients Percentage
No 59 76.75 (n=80)
Total 80 100.0 Normal 71 88.75
The above table shows the distribution of patients on the Erosion]
basis of consumption of proton pump inhibitors. Out of 80 Esophagus Inflammation 07 8.75
patients, 21 (26.2%) patients had a history of
. s Ulcer 02 2.50
consumption of proton pump inhibitors.
Stomach Normal 43 53.75
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Erosion/
) 22 275

Inflammation
Ulcer 11 13.75
Growth 04 5.00
Normal 51 77.5
Erosion/

Duodenum ) 14 17.5
Inflammation
Ulcer 04 5.00

The above table shows endoscopic findings among
patients. It was observed that among 80 patients, in the
esophagus 7 (8.75%) patients had inflammation while 2
(2.5%) had ulcers. In the stomach 22 (27.5%) patients
had inflammation while 11 (13.75%) had ulcers and 4
(5%) patients had growth. In duodenum, 14 (17.5%)

patients had inflammation while 4 (5%) had ulcers.
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Table 8: Histopathological findings among study

The above table shows histopathological findings among
patients. It was observed that among 80 patients, 61
(76.25%) patients had chronic inflammation while 20
(25%) had acute inflammation. Glandular atrophy
among 3 (3.75%) patients, intestinal metaplasia in 2
(2.5%) and lymphoid aggregates in 17 (21.25%)

patients.

76.25

30 25 21.25

20

B B R

0 I —
Chronic Acute Glandular Intestinal Lymphoid

inflammation inflammation atrophy metaplasia aggregates

Table 9: Distribution according to H. Pylori infection by
Histopathological findings:

H. Pylori No of patients Percentage
Positive 47 58.75
Negative 33 41.25
Total 80 100

subjects:

Histopathological No of patients

findings (n=80)* Percentage
Chronic inflammation | 61 76.25
Acute inflammation 20 25.00
Glandular atrophy 03 03.75
Intestinal metaplasia 02 02.50
Lymphoid aggregates | 17 21.25

*Multiple findings

©2023, IJIMACR

The above table shows distribution patients according to
histopathological findings. Out of 80 patients, 47
(58.75%)
histopathological findings.

patients had H. Pylori  positive

41.25

58.75

= Positive = Negative
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Table 10: Correlation of Rapid urease findings and H&E

findings:
o H&E
Findings _ _ P value*
Positive Negative | Total
Rapid | Positive 43 03 46
_ <0.0001
Urease | Negative 04 30 34 S)
test Total 47 33 80

The above table shows relation of rapid urease test and

histopathological

findings among patients. It was

observed that rapid urease test and histopathological

findings showed strong association with statistical
significance. (P<0.001)

The sensitivity of rapid urease test was 91.49%,
specificity of 90.91% with accuracy of 91.25%.

50
43
40
30
30
20
10 3 4
0 [
Positive Negative
Rapid urease test
Statistic Value 93% CI
Sensitivity 91.49% 79.62%to 97.63%
Speaficity 90.91% 75.67%to 98.08%
Positive Predictive Value (*) 93 48% 82.92%t09769%
Negative Predictive Value (*) 88.24% T4.49%10 95.07%

Accuracy (*} 91.25% 82.80%t09641%

Discussion

The RUT is the most frequently used test for
diagnosis of H. Pylori in routine Upper Gl
endoscopy. As the results are obtained bedside
immediately during endoscopy, it is extremely
valuable as the specific treatment is initiated prior to

histopathological examination.

Out of 80 patients, 19 (23.7%) patients had a history
of alcohol consumption.

Out of 80 patients, 23 (28.7%) patients had a history
of smoking.

In the present study, out of 80 patients, 21 (26.25%)
patients had a history of consumption of proton
pump inhibitors.

Javed Yakoob et al [127] in a study on the role of
rapid urease test observed 22% (57/109) were not on
any medications while 48% (52/109) used PPI
before presentation to the outpatients.

The distribution of patients according to the rapid
urease test showed out of 80 patients, 46 (57.5%)
patients had a Rapid urease test positive.

Javed Yakoob et al ™% in a study on the role of the
rapid urease test observed rapid urease test was
positive in 40% (44/109) and negative in 60%
(65/109).

Alireza Eslaminejad et al®! studied the best
accuracy of RUT observed concerning RUT, 102
(69.9%) showed negative results after 5 minutes
compared to 44 (30.1%) positive cases of H.pylori.
Virendra S. Athavale et al M studied the sensitivity
and specificity of the rapid urease test (RUT) and
observed 84 patients (84%) were detected positive
by the RUT method.
The relation of rapid urease test and
histopathological findings among patients showed
that rapid urease test and histopathological findings
showed a strong association with statistical
significance. (P<0.001)

The sensitivity of the rapid urease test was 91.49%,

specificity of 90.91% with accuracy of 91.25%.

This is comparable with a study conducted by L)
LN

Jemilohun et al[137] found sensitivity, specificity,

LR L LD DL L Ly NN
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PPV and NPV were 93.33%, 75.6 %, 80.76 % and
91.17 % respectively.

e Virendra S. Athavale et al ! studied the sensitivity
and specificity of rapid urease test (RUT) and
observed there was an association between RUT and
HPE finding in a study group with the sensitivity
being 96.38 % and specificity being 74.47 %, PPV
was 95.24% and NPV was 81.25%. There was an
association between RUT and HPE finding at follow
up with the sensitivity being 88.89 % and specificity
being 100%, PPV was 100% and NPV was 98.73%.

e Javed Yakoob et al™! in a study on the role of rapid
urease test observed the sensitivity, specificity, PPV,
NPV and like-hood ratio of a positive and negative
Pronto Dry test with and without PPl were 43.3%,
86.4%, 81.3%, 3.18, 0.656 and 52.8% vs 71.9%,
80%, 82.1%, 69%, 3.59 and 0.35.

Limitations

1. Single centre study

Conclusion

The present study concludes that RUT is quick, accurate,

sensitive and specific for the detection of H. Pylori with

comparable results to histopathological examination.
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