DOI: 10.37990/medr.1406157

MEDICAL RECORDS-International Medical Journal

Research Article

Med Records 2024;6(1):120-3

Availability of Mean Platelet Volume and Neutrophil/Lymphocyte
Ratio in Control of Helicobacter Pylori Eradication

Huseyin Kacmaz, ®Ali Riza Caliskan

Adiyaman University, Faculty of Medicine, Department of Gastroenterology, Adiyaman, Turkiye

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial-NonDerivatives 4.0 International License.

Abstract

() OOC)

¢ RICRID

Aim: The most common chronic bacterial infection in humans is Helicobacter pylori (HP) and has been proven to cause gastritis,
recurrent peptic ulcers, duodenal ulcers, and gastric cancer. We investigated the neutrophil-lymphocyte ratio (NLR) and the mean
platelet volume (MPV) in the control of HP infection eradication success.

Material and Method: Patients with HP infection in endoscopic biopsy performed due to dyspeptic complaints were included in this
retrospective analysis. Quadruple antibiotic eradication therapy was given to the patients for 14 days. Pre- and post-treatment
complete blood count parameters of 217 patients whose eradication treatment was successful were evaluated.

Results: There was a statistically significant decrease in the neutrophil count after treatment compared to before treatment (p<0.001).
NLR after treatment was significantly lower than before treatment (p=0.002). MPV value after treatment showed a statistically

significant increase compared to before treatment (p<0.001).

Conclusion: In our study, a significant difference was observed between pre-/post-treatment neutrophil value, neutrophil/lymphocyte

ratio, and MPV value.
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INTRODUCTION

Marshall and Warren have identified the stomach
bacterium in 1982 and cultured Campylobacter pyloridis,
which was later reclassified as Helicobacter pylori (HP)
(1). In developing countries, it is more common than
in developed ones. The prevalence of HP in our country
was found to be 71-80% (2,3). Low socioeconomic level,
poor nutrition, poor hygiene conditions and living in
crowded environments pose a risk for the disease (4,5).
The prevalence of HP was found to be 82.5% with the urea
breath test. Most of the cases have asymptomatic chronic
inflammation (6).

During inflammation, neutrophils and lymphocytes interact
with the microenvironment and tumor cells. The release
of neutrophil chemotactic factors from inflammatory and
malignant tissues causes the number of neutrophils to
increase in peripheral blood (7-10).

The tissue damage caused by HP is originated from
immune response and increased inflammatory mediators
due to platelet activation. The bacterium facilitates T cell
activation through antigenic molecules such as urease,
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lipopolysaccharide, and HP heat shock protein. The
increase in T cells induces the secretion of cytokines.
It causes the accumulation of platelets in the gastric
mucosa (11). The HP infection alleviates the concentration
of eicosanoids such as prostaglandin F and derives
concomitant increase in thromboxane A2 (TXA2) with lipid
peroxidation. This details the high platelet count and is
also supported by increased mean platelet volume (MPV),
platelet distribution width (PDW), thrombocyte (PCT) in
routine laboratory examinations (12).

Vascular endothelial growth factors, tumor necrosis factor,
and other cytokines that contribute to cancer progression
are secreted by neutrophils. Increased neutrophils lead to
lymphocytopenia or decreased lymphocyte function (13).
Increased levels of cytokines and inflammatory markers
were observed in gastric biopsies and serum samples
of HP-positive patients (10). An increase in neutrophils
and a decrease in lymphocytes occurs. Therefore, the
Neutrophil/lymphocyte ratio (NLR) is a sensitive marker
for inflammation (11). While the MPV provides information
about platelet activity, systemic inflammation can also
vary (12).
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Study Hypothesis

An increase in the number of neutrophils and a decrease in
the number of lymphocytes are observed in physiological
stress. The ratio of these two subgroups to each other is
used as a sensitive indicator of inflammation. MPV levels
have been associated with chronic inflammation and
higher MPV values indicate that platelets participate in
proinflammatory and prothrombotic events (12,13).

Non-invasive, easily accessible and cost-effective tests
are needed for the eradication control of HP due to the
emerging prevalence of infection. We aimed to investigate
the NLR and MPV in post-treatment eradication control
of HP.

MATERIAL AND METHOD

Patients with HP infection detected in the endoscopic
biopsy performed due to dyspepsia at the Gastroenterology
clinic of Adiyaman Training and Research Hospital
between January 2020 and June 2021 were included.
The ethics committee approval has been granted on
18/05/2021 and protocol number: 2021/05-18. The study
complied with the Declaration of Helsinki and informed
consent has been obtained from all participants.

Database were collected from patients' medical and
laboratory records. Hemogramme, coagulometric and
biochemical tests were performed in all patients before
endoscopy. Endoscopies were performed under general
anesthesia (Propofol 1% 10 g/20 ml, Midazolam 50 mg/10
ml) after an 8-hour fast under the supervision of an
anesthesiologist.

Patients who used proton pump inhibitors within one
month, patients with infection, malignancy, hematological,
chronic kidney disease, and patients receiving
immunosuppressive therapy were excluded from the
study. Patients with gastrointestinal bleeding, gastric
ulcer, portal hypertensive gastropathy, on endoscopy also
were excluded from the study. To detect the presence of
HP, two biopsies were taken from the gastric antrum region
with biopsy forceps. Mucosal samples were stained with
hematoxylin and eosin. Mucosal samples were evaluated
with the Sydney classification for HP positivity or negativity
(13). Cases with atrophy, intestinal metaplasia, dysplasia
or malignancy were not included in the study.

HP antigen in the stool was evaluated eight weeks after
the end of treatment. Negative detection was considered
successful eradication (7). The NLR was calculated
by dividing the number of neutrophils by the number of
lymphocytes. Patients who did not complete the course of
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antibiotics were excluded from the analysis.
Statistical Analysis

Descriptive statistics were presented by calculating
frequency, percentage, mean, standard deviation, median,
25%-75% percentile (Q1-Q3) values. The assumption of
normality was checked using the Shapiro-Wilk test by
examining the histogram, g-q plot, skewness and kurtosis
values. Wilcoxon Signed Rank Test was used to distribute
the groups that did not fit the normal distribution in the
comparison of two dependent measures. Results with
a P value of less than 0.05 were considered statistically
significant. Analyzes were made with the SPSS 23.0
package program.

RESULTS

Descriptive statistics of the patients were presented in
Table 1. Almost half the (44.2%) of the subjects were male
(n=96), 55.8% were female (n=121). The average age of the
patients was 40.7+14.35 years. The endoscopy finding of
63.6% of the patients was antral gastritis (AG) (n=138), and
36.4% of them were pangastritis (PG) (n=79).

The pre-and post-treatment measurements of the patients
were compared in Table 2. According to the Wilcoxon Peer
Test results, the neutrophil value after treatment showed
a statistically significant decrease compared to before
treatment (p<0.001).

After treatment, there was a statistically significant
decrease in the NLR compared to before treatment
(p=0.002). MPV value showed a statistically significant
increase after treatment compared to before (p<0.001).

The parameters of AG and PG groups before and after
treatment were compared. While a decrease in neutrophil
values was observed in the AG group after treatment
(p=0.001), the decrease was not statistically significant
in the PG group (p=0.052). Although the lymphocyte value
did not change in the AG group (p=0.811), there was a
decrease in the PG group (p=0.001). The NLR decreased
in the AG group (p=0.003) but it did not change in the PG
group. MPV value increased in both AG (p=0.006) and PG
groups (p<0.001) (Table 3).

The difference values (delta) of the pre-treatment and post-
treatment measurements of the groups were compared.
According to the Mann Whitney U test, it was found that
there was a difference between the groups only in MPV
measurement, and a higher increase was observed in the
PG group (p=0.03). In other measurements, the difference
values did not change according to the groups (p>0.05).

Table 1. Demographic characteristics of the patients

Variable Category n
Male 96
Gender
Female 121
AG 138
Endoscopy findings
PG 79
Age 217

% Median (SD) Median (Q1-Q3)
44.2
55.8
63.6
36.4
40.7+14.35 41 (28-50)
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Table 2. Time-bound changes

Variables n Median (SD)
Pre-treatment Neutrophil value 217 4.63+1.85
Post-treatment Neutrophil value 217 4.241.7
Pre-treatment Lymphocyte value 217 2.32+0.68
Post-treatment Lymphocyte value 217 2.31+0.64
Pre-treatment NLR 217 2.14£1.17
Post-treatment NLR 217 1.95+1.15
Pre-treatment MPV 217 8.26+1.47
Post-treatment MPV 217 8.58+1.33

Median (Q1-Q3) z p
4.3 (3.3-5.4)
-3.80 <0.001
3.9 (3.2-4.9)
2.2 (1.8-2.7)
-0.34 0.731
2.2 (1.8-2.7)
1.85 (1.5-2.58)
-3.04 0.002
1.75(1.38-2.2)
8.1 (7.3-8.9)
-4.73 <0.001
8.5(7.8-9.2)

Table 3. Antral gastritis and pangastritis parameters of groups before and after treatment were compared

Antral gastritis

Pangastritis

n Mean (SD) Median (Q1-Q3) Test n Mean (SD)  Median (Q1-Q3) Test
Pre-treatment Neutrophil value 138 4.74+1.83 4.55 (3.4-5.7) 72323 79 4.45+1.88 4(3.3-5) 7=-1.94
Post-treatment Neutrophil value 138 4.27+1.55 3.9(3.25.1) p=0.00T 79  408+1.94  37(2945  P70052
Pre-treatment Lymphocyte value 138  2.35:0.64 2.2(1.9-2.7) 72939 79 2.27+0.75 2.1 (1.7-2.8) 220,942
Post-treatment Lymphocyte value 138  2.37+0.61 2.3(1.9-2.8) P=0811T 79  22:069 2101726  P=0.001
Pre-treatment NLR 138 2154123 1.91(1.5263)  ,_,9, 79 2124106  174(1525)  ,_ 1.3
Post-treatment NLR 138 1.91:089  1.75(1.35223) P70:003 59 5034151  17(1.392.18) P=0-303
Pre-treatment MPV 138 841:1.54  8.15(7.59.1) yep7s 79 84131 7.9 (7.1-8.7) a0
Post-treatment MPV 138 8.65:1.45 8.4 (7.7-9.4) p=0.006 79  g46+107  85(7.89.1)  P<0-001

DISCUSSION

NLR and platelet-lymphocyte ratio (PLR) are parameters
that are cost-effective, easily obtainable, and correlate
with the prognosis of systemic inflammatory diseases.
MPV is an indicator of platelet functions, which play
an important role in immunological and inflammatory
processes (13,14).

NLR was significantly higher in the HP positive group
compared to the HP negative group. In addition, post-
treatment NLR in the HP positive group after successful
eradication was significantly lower than pre-treatment
(15). We detected a significantly higher NLR after treatment
than before treatment.

NLR was found to be significantly higher in the HP-
positive group than in the negative group (16). According
to a research from Iran, NLR was found to be higher in HP-
positive patients with peptic ulcers than in asymptomatic
HP-positive patients. In the same study, NLR was found
to be higher in asymptomatic HP-positive patients
compared to the HP-negative control group (11). Kondo et
al. reported that after a successful HP eradication therapy,
a significant decrease was observed in peripheral blood
leukocyte, neutrophil and monocyte values compared
to pre-treatment (17). Farah et al. stated a significant
increase in NLR in the HP (+) group compared to the HP
(-) group. An increase in NLR was observed in proportion
to HP severity (18). In addition, it was observed that NLR

improved after HP eradication treatment (13).

Umit et al. found a significantly higher MPV rate in the
HP (+) group than in the HP (-) group (19). We found that
the pre-treatment MPV rate was significantly higher than
the post-treatment MPV rate. Sahin et al. conducted a
study in a pediatric patient group of 153 HP (+) and 211
individuals. No statistically significant difference was
observed between groups in terms of NLR and MPV. No
significant difference was observed in terms of NLR and
MPYV after treatment compared to before treatment (20).

Kaplan et al. examined the relationship between PLR, NLR,
PDW, PCT and have found increased values in all these
parameters. They also published that alleviated platelet
count due to HP infection and reduced platelets with
ongoing eradication therapy espcially in women (21). On
the other hand Sahwa et al. reported higher MPV, lower
PDW and platelet count (22).

In this study, we have observed a significant difference
between NLR and MPV before and after treatment.
It is assumed that NLR reflects the balance between
activation of the inflammatory pathway and anti-tumor
immune function. However, there are certain downsides
of NLR calculation. Any surgical operation causes certain
stress thus elevating NLR and changing the course of
inflammation (23). Additionally, cardiovascular diseases
and infection, or medication have an important effect on
NLR.
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Detection of HP positivity by biopsy in the entire study
population was one of the strengths of our analysis. The
comparison of NLR and MPV before and after treatment
was also favorable compared to previous literature. Further
trials with many patients as multicenter prospective
studies are needed for comprehensive data.

CONCLUSION

Regarding the results of this study one can conclude that
post-treatment neutrophil lymphocyte ratio significantly
decreased compared to pre-treatment period. On the
contrary post-treatment MPV value showed a statistically
significant increase compared to pre-treatment.
Regarding the results of this study one can conclude that
NLR and MPV can be utilized in the eradication success of
HP infection as easy to obtain markers that are routinely
obtained in daily practice.
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