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Abstract

Background and Aim: The presence of blood in the stomach has been thought to
affect the performance of diagnostic tests used in detecting Helicobacter pylori (H.
pylori) in the stomach. This study evaluates the effect of upper gastrointestinal
bleeding on the efficacy of a rapid urease test (RUT) and compares the results with
the pathologic method.

Methods: In this descriptive study, 100 patients presented with upper gastro-
intestinal bleeding, confirmed from endoscopy, referred to Shahid Rahimi Hospital in
Khorramabad were enrolled. Antral biopsy was performed in all the patients and the
samples were extracted for histopathology and RUT. A questionnaire was used to
collect rapid urease test outcomes and associated parameters (antibiotic, bismuth,
and proton pump inhibitors), histology and demographic data. Histopathology was
used as the gold standard for diagnosis of H. pylori.

Results: Of the 52 patients who were reported positive for H. pylori in pathology, 36
had RUT-positive H. pylori, sensitivity 69.2%, and of 48 patients whose pathology
was negative, 25 had negative RUT, specificity 52.1%. Of 59 RUT, 36 had positive
pathology, positive predictive value was 61% and from 41 with negative RUT, 25
had negative pathology, negative predictive value was 61%. The prevalence of H.
pylori infection was significantly associated with the age of 50 years and above,
p =0.042, and previous history of bleeding, p =0.019.

Conclusion: Gastrointestinal bleeding can reduce the sensitivity of RUT. The
negative results of these tests in acute upper gastrointestinal bleeding should

therefore be interpreted carefully.
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1 | INTRODUCTION

Helicobacter pylori (H. pylori) is considered a grade | carcinogen that is
responsible for gastric cancer, gastric and duodenal ulcers, and
gastritis.! Although the prevalence of H. pylori infection is declining in
developing and developed countries, it imposes a great health burden
in Asia.2® H. pylori is estimated to affect 50% of the global
population.* In developing countries, childhood H. pylori infection
usually turns into adulthood chronic infection, and the prevalence of
infection increases with the advancement in the age.>® Peptic ulcer
disease as a result of the infection is complicated by gastrointestinal
bleeding that can lead to mortality in 0.8%-14% of patients.”

The diagnosis of H. pylori infection typically relies on noninvasive
methods such as the urea breath test and stool antigen testing.
However, invasive methods like histology, culture, and the rapid
urease test (RUT) are also employed for accurate diagnosis.®?
Esophago-gastro-duodenoscopy is a common procedure used to
diagnose gastrointestinal bleeding, where it can indicate the need for
tissue biopsy and guide treatment planning.” Notably, RUT is
conducted using biopsy samples obtained from the stomach lining,
specifically the antrum and corpus. However, several factors,
including bleeding events, the presence of blood in the stomach,
and uneven distribution of bacteria in the stomach, can influence the
outcomes of the test.®

Despite the clinical relevance of diagnosing H. pylori infection,
the accuracy of the RUT, a widely used method, may be compromised
in the presence of upper gastrointestinal bleeding. This study
addresses this critical gap in our understanding by evaluating the
sensitivity and accuracy of the RUT specifically among patients with
upper gastrointestinal bleeding who are suspected of having H. pylori
infection. Furthermore, this research aims to compare the results of
the RUT with histopathological examination, considered a more
reliable diagnostic method for H. pylori infection.

By investigating the impact of upper gastrointestinal bleeding on
the performance of the RUT, this study aims to shed light on whether
healthcare professionals should interpret negative RUT results
differently in cases of acute upper gastrointestinal bleeding. The
findings of this research have the potential to contribute valuable
insights to the field of gastroenterology, potentially leading to
improved diagnostic guidelines for H. pylori infection in patients with
upper gastrointestinal bleeding. Ultimately, this study strives to
enhance the precision of H. pylori diagnosis, thereby facilitating

timely and appropriate medical interventions for affected patients.

2 | METHODS

This descriptive-analytical study was conducted on H. pylori patients
who were referred to Shahid Rahimi Hospital, Khorramabad in the
year 2019 due to upper gastrointestinal bleeding associated with
peptic ulcers.

The inclusion criteria were patients presented with gastro-

intestinal bleeding, referred to our center during the study period.

Patients who did not consent to participate along with those having
hematological disorders and undergoing anticoagulant therapy were
excluded from the study.

A checklist was designed for the study that included demo-
graphic data (age, smoking, and sex) and RUT result variables along
with the use of PPI, antibiotics, and bismuth subcitrate over the past
month. Note that intake of PPl for 2 weeks and antibiotics for
4 weeks was stopped before performing RUT.

All patients underwent an endoscopy procedure and a RUT for
the detection of H. pylori infection. Notably, before endoscopy, all
patients received intravenous proton pump inhibitor (PPI) therapy to
prepare for the examination.

During the endoscopy procedure, three biopsy samples were
meticulously obtained from the antrum of the stomach for each
patient. These biopsy samples served distinct purposes in our study:
one was designated for the RUT, while the remaining two were
intended for histopathological examination.

The biopsy sample allocated for RUT was directly provided to the
patient, and clear instructions were given for its proper handling.
Patients were advised to observe any color changes in the sample
within the initial 24 h following collection. The patients were given a
detailed briefing on how and when to conduct the changes and they
were asked to record the changes in the color seen in the chart,
provided by the research team.

A positive result was defined by a noticeable color change from
yellow to pink or red. Patients were encouraged to report any color
changes during this timeframe. If color changes occurred beyond
24 h, it was considered a potential false-positive result due to non-H.
pylori bacterial activity. For a biopsy, staining was performed in
staining in semisolid (0.1% agar) normal saline with hematoxylin and
eosin stain and modified Giemsa stain.

In addition to the RUT, the two other biopsy samples were
dedicated to histopathology. These samples allowed for a compre-
hensive assessment of the gastric tissue, enabling us not only to
confirm the presence of H. pylori but also to evaluate associated
inflammatory changes and potential complications.

2.1 | Method of data analysis

The data were analyzed using SPSS v22. Descriptive statistics
were computed to summarize patient demographics, including
means and standard deviations. Sensitivity and specificity were
calculated to assess the performance of the RUT in diagnosing H.
pylori infection. Gender-based analyses were conducted to
determine variations in RUT sensitivity and specificity among
female and male patients. Additionally, the sensitivity and
specificity of RUT were evaluated based on age groups,
distinguishing patients aged above 50 years from those under
51 years. Further analyses included assessing RUT performance
in dyspeptic and nondyspeptic patients and comparing patients
with a history of PPl usage to those without. The impact of
antibiotic usage history on RUT performance was also assessed.
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Fisher's exact test was employed to examine the relationship
between H. pylori infection prevalence and gender, age, PPI
usage, antibiotic usage, smoking history, and a history of
abdominal bleeding. These analyses provided valuable insights
into the diagnostic accuracy of RUT and its associations with
various patient characteristics.

2.2 | Ethical

The written consent was obtained from all participating patients
before their inclusion in the study, ensuring their informed and
voluntary participation. Additionally, this research was conducted
in accordance with the ethical guidelines and received approval
from the board of research ethics at the Shahid Rahimi Hospital.
This study was approved by the Research Ethics Board of Lorestan
University of Medical Sciences (IR.LUMS.REC.1397.012) (https://
ethics.research.ac.ir/ProposalCertificateEn.php?id=12578&Print=
true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPage

Border=true&LetterPrint=true).

3 | RESULTS

3.1 | Demographics of patients

Of 100 patients referred with gastrointestinal bleeding, 59 patients
were aged above 50 years. Seventy patients were male and 30 were
female and 10 patients were smokers.

Patient clinical and drug history is reported in Table 1.

3.2 | H. pylori infection in patients

From 52 patients positive for H. pylori in pathology, 36 samples were
positive for H. pylori from RUT so the sensitivity of the test was
69.2%. From 48 patients who were negative for H. pylori, 25 patients
were negative for the RUT test so the specificity of the test
was 52.1%.

Of 59 H. pylori positive cases in RUT, 36 had positive pathology
(positive predictive value: 61.0%) and from 41 RUT negative cases,
25 were negative in pathology (negative predictive value: 61%). From
100 patients, overall, 61 patients were positive for H. pylori infection

from RUT and pathology.

3.3 | RUT and pathology based on gender

From 11 female patients with positive pathology, the sensitivity of
the RUT test was 72.7% and the specificity was 52.6%, respectively.
The positive predictive value was 47.1% and the negative predictive
value was 76.9% among these patients. The sensitivity and specificity
of the test among 42 men was 66.7% and 53.6%, respectively.

Open Access

3.4 | RUT and pathology based on age

Out of 36 patients aged above 50 years with positive pathology, the
sensitivity and specificity of the test were 66.7% and 52.2%.
Furthermore, the positive predictive value stood at 68.6%, while
the negative predictive value was recorded at 50%. Overall,
25 patients in the group had the same results from RUT and
pathology, therefore, 60.9% were diagnosed correctly. The sensitivity
and specificity of the test in patients under 51 years of age were 75%

and 25%, respectively.

3.5 | RUT and pathology among dyspepsia patients
Among 36 patients with dyspepsia, the sensitivity and specificity of
the test were 66.7% and 57.9%, respectively. The positive predictive
value was 60%, and the negative predictive value was 64.7%. In total,
46 patients with dyspepsia exhibited congruent results between the
RUT and pathology, resulting in a correct diagnosis rate of 62.1%
among these patients. Among the 16 nondyspeptic patients, the
sensitivity and specificity of the test were 75% and 30%, respectively,
with positive and negative predictive values of 63.2% and 57.6%,
respectively.

3.6 | Patients with a history of PPI use

The sensitivity and specificity of RUT among patients with a history
of use of PPl was 69.4% and 48.5%, respectively. The positive

TABLE 1 Distribution of the frequency of patients under study
according to demographic and contextual characteristics.

Variables Factors Frequency
Sex Female 30
Male 70
Age <50 41
50 < 59
Smoking No 90
Yes 10
Gastrointestinal bleeding Yes 18
No 82
History of PPI Yes 68
No 32
History of the usage of antibiotics Yes 30
No 70
History of the usage of bismuth subcitrate Yes 0
No 100
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predictive value was 64.1% and the negative predictive value was
62.1% among these patients.

In the subset of 16 patients who did not have a history of
PPI usage and exhibited positive pathology results, the sensitivity and
specificity of the test were both recorded at 68.8%. Additionally, the
positive predictive value was 43.8%, while the negative predictive

value stood at 55%.

3.7 | RUT and pathology among patients with the
use of antibiotics

The sensitivity and specificity of RUT among patients with a history
of use of antibiotics were 80% and 60%, respectively. The positive
predictive value was 66.7% and the negative predictive value was
75% among these patients.

Among patients who did not have a history of antibiotic usage,
the sensitivity and specificity of the test were found to be 64.9%
and 48.5%, respectively. Furthermore, the positive predictive
value in this group was 58.5%, and the negative predictive value
was 55.2%.

3.8 | Correlation between H. pylori infection and
other variables

The results from Fisher's exact test showed that the prevalence of H.
pylori infection was not significantly different between male and
female genders, p = 0.052; however, the frequency of infection was
higher in men than women (58.6% vs. 36.7%).

The prevalence of H. pylori infection was significantly different
among the patients aged 50 and above than those under 50 years,
p =0.042. The frequency of infection was higher among those aged
50 and above (61% vs. 39%).

The prevalence of H. pylori infection was not significantly
different among the patients with a history of PPl usage compared
to those without a history of PPl usage in the past month, p = 0.832.
The frequency of the infection among the two groups was 52.9%
vs. 47.1%.

Similarly, the history of the usage of antibiotics a month before
the study did not significantly affect the prevalence of the infection,
p =0.830.

The frequency of the infection among smokers and nonsmokers
was 48.9% and 51.1%, respectively. The difference was not
statistically significant among the two groups, p=0.94. The fre-
quency of infection among the patients with a previous history of
abdominal bleeding and those without the history was 77.8% and
46.3%. The difference was statistically significant among the two
groups, p =0.019 (Table 2).

4 | DISCUSSION

RUT is a high-sensitivity, fast, simple, and low-cost method, and is an
optional test for patients with uncomplicated peptic ulcer. However,
the diagnostic value of this test is uncertain in patients with
hemorrhagic peptic ulcer. The false-negative results have been
reported in these cases. This study evaluates the diagnostic value
of RUT and compares its results with pathology, as a more reliable

method in patients with upper gastrointestinal bleeding. Some of the

TABLE 2 Investigation of the prevalence of Helicobacter pylori infection with demographic and contextual variables of the patient.
Pathology results
Negative Positive
Variables Factors Frequency Percent Frequency Percent p-Value
Sex Female 19 63.3 11 36.7 0.052
Male 29 414 41 58.6
Age <50 25 61 16 39 0.042
50 =< 23 39 36 61
Smoking No 46 511 44 48.9 0.094
Yes 2 20 8 80
Gastrointestinal bleeding Yes 4 22.2 14 77.8 0.019
No 44 53.7 38 46.3
History of PPI Yes 32 47.1 36 52.9 0.832
No 16 50 16 50
History of the usage of antibiotics Yes 15 50 15 50 0.830
No 33 47.1 37 52.9
History of the usage of bismuth subcitrate Yes 0 0 0 0



AZADBAKHT et AL

—Wl LEY—ﬂ

Health Science Reports

common factors that can affect the outcome RUT are the use of PPI
before the examination, bleeding leading to bactericidal effects or
inhibitors that can suppress the urease activity and change in blood
pH as a result of buffering effects can alter color changes.*%*!

The results of our study demonstrated that the RUT exhibits a
sensitivity of 69.2% and a specificity of 52.1% in diagnosing H.
pylori infection. While these findings provide valuable insights into
the diagnostic performance of RUT, it is important to consider that
the test's sensitivity and specificity can vary across different studies
and clinical settings.

Comparing our results to studies published in various journals,
we observe variations in reported sensitivity and specificity figures.
For example, a study emphasized the diverse diagnostic methods
available for H. pylori infection, each with its own sensitivity and
specificity profiles, making test selection contingent on factors such
as clinical conditions, clinician experience, and cost considerations.*?
Another study published in Clinical Infectious Diseases reported
significantly higher sensitivity (95%) and specificity (100%) figures for
RUT; however, these results underscore the influence of patient
populations and clinical contexts on test performance.’® A study
drawing from epidemiological data, presented sensitivity values
ranging from 74.2% to 90.8% and specificity values ranging from
95.1% to 97.2% for RUT when using immunohistochemistry (IHC) as
a gold standard.?*

Our study unveiled variations in RUT sensitivity and specificity
based on factors like gender, age, the presence of dyspepsia, and a
history of PPl or antibiotic use. These findings align with the
understanding that RUT's accuracy is multifaceted and can be
influenced by numerous variables.

The overall accuracy of RUT showed no significant difference
except in patients with a history of dyspepsia. The diagnostic value of
RUT in patients with a history of dyspepsia is lower than in
individuals without a history of dyspepsia, which can be attributed
to the use of drugs involved in eradicating H. pylori such as antibiotics
and PPl by the patient before endoscopy.'>!® Papatheodoridis,
Papadelli!” reported that previous dyspepsia, history of bleeding and
peptic ulcer are the risk factors of gastrointestinal bleeding.'® Our
study showed that previous bleeding and age above 50 years are
significant factors that can be attribute to the upper gastrointestinal
bleeding due to H. pylori infection.

A number of studies have indicated that the presence of blood in
the stomach can influence the sensitivity of RUT.X® Mittal et al.,*?
reported that in the absence of blood, 55.6% of patients tested H.
pylori positive from two RUT duplicates whereas, in patients with
bleeding, 38.9% from the first duplicate and 47.2% of patients from
the second duplicate tested positive. The decrease in H. pylori
detection in the presence of blood was significant in the study from
RUT but was insignificant from pathological findings.2° The sensitiv-
ity of RUT in the presence of blood was 15%, while in the absence of
blood it was 75%. However, increasing the number of biopsy samples

can increase the sensitivity of this test.'%?!

1,22

Castro Ferndndez M et a reported that among nonbleeding

duodenal ulcer patients RUT sensitivity was 93%, whereas, among

Open Access

patients with bleeding, it is 83%. The difference was reported to be
statistically significant. The reduced sensitivity is more in patients
presenting with upper gastrointestinal bleeding. Similarly, Tang JH et al., 2%
reported that the presence of H. pylori infection among the patients with
bleeding ulcers is lower, compared to those without bleeding 53.7%
versus 65.2%.2* The bleeding group was also associated with greater
false-negative RUT results. Bleeding was seen to have a significant impact
on the sensitivity of RUT.2> However, the presence of blood in the

stomach and the use of PPI did not affect the results of the test.

5 | CONCLUSION

Rapid urease test is effective test for uncomplicated peptic ulcer
disease; however, factors like age and gastrointestinal bleeding are
likely to affect the outcomes of the test. We recommend studies
evaluating severity of upper gastrointestinal bleeding based on

different etiologies and the effect of rapid urease tests.

AUTHOR CONTRIBUTIONS

Saleh Azadbakht: Conceptualization; data curation; formal analysis;
resources; software; supervision. Salehe Azadbakht: Investigation;
methodology; project administration; visualization; writing—original
draft; writing—review and editing. Morteza Azadbakht: Data cura-
tion; formal analysis; funding acquisition; investigation; software;

supervision; validation; visualization.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

TRANSPARENCY STATEMENT

The lead author Morteza Azadbakht affirms that this manuscript is an
honest, accurate, and transparent account of the study being
reported; that no important aspects of the study have been omitted;
and that any discrepancies from the study as planned (and, if relevant,

registered) have been explained.

ORCID

Saleh Azadbakht ) http://orcid.org/0000-0003-3206-161X
Morteza Azadbakht "= http://orcid.org/0000-0001-8103-3506
REFERENCES

1. Zendehdel A, Roham M. Role of Helicobacter pylori infection in the
manifestation of old age-related diseases. Mol. Genet. Genomic Med.
2020;8(4):e1157.

2. Rowland M, Clyne M, Daly L, et al. Long-term follow-up of the
incidence of Helicobacter pylori. Clin Microbiol Infect. 2018;24(9):
980-984.

3. Moradniani M, et al. Prevalence of Helicobacter pylori infection in
patients with celiac disease. Iran J Gastroenterol Hepatol. 2017;22(3):P18


http://orcid.org/0000-0003-3206-161X
http://orcid.org/0000-0001-8103-3506

6of 6 _Health Science Reports
WILEY P

10.
11.
12.
13.

14.

15.

16.

AZADBAKHT ET AL

OpenAccess

Lee Y-C, Chiang TH, Chou CK, et al. Association between
Helicobacter pylori eradication and gastric cancer incidence: a sys-
tematic review and meta-analysis. Gastroenterology. 2016;150(5):
1113-1124.e5.

Zendehdel A, Roham M. Biological evidence of the relationship
between Helicobacter pylori and associated extragastric diseases.
J Cell Biochem. 2019;120(8):12128-12140.

Sherkatolabbasieh H, et al. Randomized clinical trial: triple therapy
versus 5-day concomitant therapy. Int J Adv Biotechnol Res.
2017;8(4):855-861.

Suchartlikitwong S, Lapumnuaypol K, Rerknimitr R, Werawatganon D.
Epidemiology of upper gastrointestinal bleeding and Helicobacter pylori
infection: review of 3,488 Thai patients. Asian Biomed. 2017;9(1):
87-93.

Wang Y-K; et al Diagnosis of Helicobacter pylori infection: current options
and developments. World J Gastroenterol. 2015;21(40):11221-11235.
Sherkatolabbasieh H, Firouzi M, Shafizadeh S. Evaluation of platelet
count, erythrocyte sedimentation rate and C-reactive protein levels
among pediatric patients with inflammatory and infectious disease.
New Microbes New Infect. 2020;37:100725.

Lee T-H, Lin CC, Chung CS, Lin CK, Liang CC, Tsai KC. Increasing
biopsy number and sampling from gastric body improve the
sensitivity of rapid urease test in patients with peptic ulcer bleeding.
Dig Dis Sci. 2015;60(2):454-457.

Houghton J, Ramamoorthy R, Pandya H, Dhirmalani R, Kim KH.
Human plasma is directly bacteriocidal against Helicobacter pylori in
vitro, potentially explaining the decreased detection of Helicobacter
pylori during acute upper Gl bleeding. Gastrointest Endosc.
2002;55(1):11-16.

Sabbagh P, Mohammadnia-Afrouzi M, Javanian M, et al. Diagnostic
methods for Helicobacter pylori infection: ideals, options, and
limitations. Eur J Clin Microbiol Infect Dis. 2019;38:55-66.

Calvet X, Sanchez-Delgado J, Montserrat A, et al. Accuracy of
diagnostic tests for Helicobacter pylori: a reappraisal. Clin Infect Dis.
2009;48(10):1385-1391.

Miftahussurur M, Yamaoka Y. Diagnostic methods of Helicobacter
pylori infection for epidemiological studies: critical importance of
indirect test validation. BioMed Res Int. 2016;2016:1-14.
Moradniani M, et al. A randomized clinical trial; comparing
levofloxacin based sequential and clarithromycin based sequential
versus triple therapy for Helicobacter pylori eradication. Med Sci.
2018;22(90):134-139.

Moradniani M, Mirbeik-Sabzevari Z, Jaferian S, et al. Levofloxacin
based vs clarithromycin based sequential therapy in Helicobacter

17.

18.

19.

20.

21.

22.

23.

24.

25.

pylori eradication; a randomized clinical trial. Gastroenterol Hepatol
Bed Bench. 2018;11:19-26.

Papatheodoridis GV, Papadelli D, Cholongitas E, Vassilopoulos D,
Mentis A, Hadziyannis SJ. Effect of Helicobacter pylori infection on
the risk of upper gastrointestinal bleeding in users of nonsteroidal
anti-inflammatory drugs. Am J Med. 2004;116(9):601-605.
Doulatshahi S. Effect of gastrointestinal bleeding on the sensitivity
of diagnostic tests for Helicobacter pylori infection. Arch Iranian Med.
2002;5(3):201-202.

Mittal S, Trakroo S, Kate V, Jagdish S. Evaluation of the effect of
presence of blood in the stomach on endoscopic diagnostic tests for
Helicobacter pylori infection. Indian J Med Microbiol. 2011;29(4):
379-382.

Choi YJ, Kim N, Lim J, et al. Accuracy of diagnostic tests for
Helicobacter pylori in patients with peptic ulcer bleeding. Helicobacter.
2012;17(2):77-85.

Quach DT, Luu MN, Hiyama T, et al. Early diagnosis of Helicobacter
pylori infection in Vietnamese patients with acute peptic ulcer
bleeding: a prospective study. Gastroenterol Res Pract. 2017;2017:
3845067.

Castro Fernandez M, Sanchez Munoz D, Garcia Diaz E,
Galan Jurado MV, Rodriguez Alonso C. Diagnosis of Helicobacter
pylori infection using urease rapid test in patients with bleeding
duodenal ulcer: influence of endoscopic signs and simultaneous
corporal and antral biopsies. Rev. Esp. Enferm. Dig. 2004;96(9):
599-602.

Tang JH, Liu NJ, Cheng HT, et al. Endoscopic diagnosis of
Helicobacter pylori infection by rapid urease test in bleeding peptic
ulcers: a prospective case-control study. J Clin Gastroenterol.
2009;43(2):133-139.

Chung I-K, Hong SJ, Kim EJ, et al. What is the best method to
diagnose Helicobacter infection in bleeding peptic ulcers?: a
prospective trial. Korean J Intern Med. 2001;16(3):147-152.
Makristathis A, Hirschl AM, Lehours P, Mégraud F. Diagnosis of
Helicobacter pylori infection. Helicobacter. 2004;9:7-14.

How to cite this article: Azadbakht S, Azadbakht S, Azadbakht
M. Upper gastrointestinal bleeding: Diagnosis of Helicobacter
pylori infection—Descriptive study. Health Sci Rep.
2024;7:€1955. doi:10.1002/hsr2.1955


https://doi.org/10.1002/hsr2.1955

	Upper gastrointestinal bleeding: Diagnosis of Helicobacter pylori infection—Descriptive study
	1 INTRODUCTION
	2 METHODS
	2.1 Method of data analysis
	2.2 Ethical

	3 RESULTS
	3.1 Demographics of patients
	3.2 H. pylori infection in patients
	3.3 RUT and pathology based on gender
	3.4 RUT and pathology based on age
	3.5 RUT and pathology among dyspepsia patients
	3.6 Patients with a history of PPI use
	3.7 RUT and pathology among patients with the use of antibiotics
	3.8 Correlation between H. pylori infection and other variables

	4 DISCUSSION
	5 CONCLUSION
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	TRANSPARENCY STATEMENT
	ORCID
	REFERENCES




