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ABSTRACT

Background: The most common cause of cardiovascular death is hypertension. Endothelial damage and
inflammation are two hallmarks of the illness, which is still not completely understood. Systemic inflammatory
disorders, infection, and atherosclerosis all increase the level of calprotectin in the bloodstream. Aim: Serum
calprotectin levels were measured to assess inflammation in individuals with newly diagnosed primary
hypertension. Design: Cross sectional study. Methodology: A cross-sectional study was conducted involving fifty
newly diagnosed hypertensive patients and fifty healthy adults after following inclusion criterion. Each patient's
blood pressure, metabolic data, and demographic information were collected. Calprotectin levels in the blood were
measured using an ELISA KIT. Assessment of the variables that influence serum calprotectin levels as well as the
risk factors for hypertension was performed. Analysis was performed using SPSS version 25. A Chi-square test
with a significance level of less than or equal to 0.05 was carried out. Results: Out of 100 patients enrolled, the
difference between the control group's serum calprotectin levels of 239.8 ng/mL and the hypertensive patient
group's levels of 97.6 ng/mL was statistically significant. The control group's levels were higher. (p =0.001). There
is no association between serum calprotectin levels and age, gender, or BMI in the group of people who have
hypertension. A decreased blood calprotectin level was shown to be independently associated to mean systolic
blood pressure (r value=-.485**) (p = 0.001). Serum calprotectin at 131.9 ng/mL differentiated hypertensives from
healthy controls with 71.2% sensitivity and 81.1% specificity. (AUC= 0.767). Conclusion: The findings of this
investigation contradicted our hypothesis that an elevated calprotectin level in newly diagnosed hypertension
individuals indicates inflammatory processes at the cellular level. Studies on individuals at varying stages of
hypertension may provide light on the association between hypertension and calprotectin. Calprotectin's role in
hypertension-related inflammation is a complicated one, and molecular research is needed to comprehend it.
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INTRODUCTION
Hypertension is among the most significant risk factors
for cardiovascular disease that can be modified.™ The

really triggers inflammation in the early stage of
disease.® End organ damage may be detected
noninvasively, and therapies aiming at lowering

hunt for inflammatory markers implicated in the etiology
of primary hypertension and related end organ damage is
constantly rising. Although this has still not been
completely understood, multiple earlier investigations
have demonstrated the existence of inflammatory
response and oxidative stress-mediated endothelium
injury  underlying  hypertension.”!  Hypertensive
cardiovascular damage has been linked to several
inflammatory regulating molecules such angiotensin I,
(TNF-a), (MCP-1), and Interleukins, however it is not
apparent which of these and comparable indicators

hypertension-related morbidity and death are expected to
be developed using possible indicators.>®!

Calprotectin is a calcium-binding protein  with
immunomodulatory, anti-proliferative, and
proinflammatory properties that is present in the
cytoplasm of monocytes, macrophages, and dendritic
cells, notably neutrophilic granules.”® Conditions that
progress with acute endothelial damage, such as acute
coronary ischemia, preeclampsia, and, in particular,+1
lymphocyte-mediated immune response, as well as acute
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exacerbations of chronic inflammatory diseases, such as
inflammatory arthritis and inflammatory bowel diseases,
are associated with dramatic increases in calprotectin
levels in body fluids.!**

Calprotectin levels also were linked to an increase in
chronic disorders such cystic fibrosis, soft tissue
disorders, malignancy, and cardiovascular disease.**
Several studies have examined calprotectin levels in
essential hypertension patients, however the link between
high blood pressure and end organ damage is
unclear.®™® |t is true that calprotectin is typically
referred to as a marker of acute inflammation; however,
in considerationof the role that endothelial damage plays
in the pathogenesis of hypertension, it has also been
suggested that serum calprotectin levels may be a marker
of the inflammatory process in hypertension, in that
regards This research evaluated blood calprotectin levels
in newly diagnosed primary hypertension patients as an
early inflammatory marker.

METHODOLOGY

Study Setting: Cross-sectional study was conducted at
Medicine ward, Lumhs from January 3", 2022, to May
30" 2019. A total of 100 patients were enrolled for
study, out of which two groups were formed, group 1
comprises of newly diagnosed primary Hypertensive
patients and group two comprise of Control patients
Participants who met the inclusion criteria participated
sequentially. Data collection by using non-convenience
probability sampling. A questionnaire collected socio-
demographic information. Exclusion criteria were age
under 18 and chronic drug use, active infection, acute

RESULTS

renal damage, and chronic systemic illness, such as
cardiovascular disease or cancer. All participants gave
written informed consent. All patients were instructed to
rest for 5 minutes in a quiet, comfortable room before
the treatment. They were asked whether they'd taken
coffee, alcohol, or cigarettes in the last 30-60 min.
Morning blood samples were taken after an 8-hour fast
to assess metabolic parameters and calprotectin. Serum
calprotectin levels were measured using a Bioassay
Technology Laboratory.

A clinician used ABP monitoring to diagnose
hypertension, and readings were interpreted according to
ESC/ESH 2018 guidelines. The mean of two BP readings
was reported. Systolic blood pressure >140 mmHg
and/or diastolic blood pressure >90 mmHg characterize
hypertension. ABG monitoring confirmed diagnosis
(ABPM). Analysis covered subjects with at least 70% 24
h ABPM measurements. 130/80 mmHg throughout 24 h,
135/85 mmHg for daytime average, and 120/70 mmHg
for nighttime average were diagnostic  for
hypertension.[*!

Statistical Analysis: The collected data was analyzed by
using SPSS version 26. Data outputs were also presented
with charts, tables, and figures accordingly. Chi square
ware applied with P-value< 0.05 as significant.

Ethical Approval: Ethical clearance was obtained from
the ERC LUMHS. Permission to conduct the study was
obtained from DR LAB LUMHS. Written informed
consent was obtained from each patient before data
collection.
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Graph: 3 represents Pearson correlation of Serum Calpoprectin and mean systolic Pressure (n=100).

Pearson Correlation between Serum Calpoprectin and mean systolic Pressure
. r -value -485"
Serum Calprotectin (pg/mL) 0 value 0001
Graph 4: One-Sample Statistics of serum Calpoprectin and Mean Sys BP: (n=100).

Variables Mean | Std. Deviation | Std. Error Mean T P
Serum Calpoprectin
(pg/mL) 11.946 9.7903 .8992 11.956 0.001
Mean systolic Pr: 9.26 6.789 .793 13.808

Graph 5: Showing classification of mean Blood
pressures, group wise (n=100).

Blood Pressure Groups Mean P value
Values

Mean Systolic in group A 149

Mean Systolic in group B 118 0.001

Mean diastolic in group A 98 '

Mean diastolic in group B 79

Table 01: Showing pearson correlation between
serum calprotectin and CRP levels, where (r = -.0471)

with  p value (p=0.0001) shows significant
relationship.
Variables Pearson_ Serum CRP
correlation
Serum R value - 471
calprotectin | P value 0.0001

DISCUSSIONS

In our region, this is the novel research assessing levels
of blood calprotectin in newly diagnosed patients with
Primary hypertension. Serum calprotectin levels were
considerably elevated in the control group than other
group comprising hypertensive patients. This conclusion
is not in line with the prior studies testing calprotectin in
inflammatory disoreders.!**"?>?2 Throughout the whole
patient group, serum uric acid and SBP adversely
influenced serum calprotectin levels. These results,
which are consistent yet not with earlier investigations,
cannot be a coincidence and demand explanation. As,
during acute inflammation, serum calprotectin levels
rise. Endothelial and inflammatory cells cooperate to
increase calprotectin release. Several investigations on
inflammation and pathogenetic processes in hypertension
found greater CRP, uric acid, and calcium levels.[?2!
Serum uric acid and calcium levels found to be lowering
serum calprotectin levels. Low calprotectin levels are
probably associated to hypertension-related
inflammation. The first hypothesis includes a fast rise in
neutrophil-derived calprotectin in hypertensive tissue and
serum, followed by a quick fall to normal limits. this is
likely due to short neutrophil half-life. One previous
study role of Angiotensin Il in initial-stage inflammatory
induced hypertension and cardiac ischemia, more than
280 genes were activated, including neutrophil-derived
calprotectin. This research found that calprotectin caused
RAGE-mediated cytotoxicity in cardiac cells, that
calprotectin-associated ~ neutrophil  levels  surged

unexpectedly after Angiotensin Il administration, and
that serum and tissue levels dropped progressively on the
third and seventh days. This abrupt drop was ascribed to
short neutrophil half-life.”® Another variable which has
to be taken into account is whether or not the technique
that was employed to assess the levels of calprotectin
serum was applicable to the research group. From this
vantage point, the development of this idea would benefit
from a more in-depth investigation of the molecular
properties of calprotectin. Calprotectin is found in the
form of a stable noncovalent heterodimer of S100A8 and
S100A9, which is capable of undergoing a rapid
conversion into a heterotetrameric form in response to an
increase in calcium levels in the neutrophilic cytosol of
approximately 100-fold as a direct result of neutrophil
activation.®*>2 The neutrophil-exiting calprotectin
molecule is protein-complexed. It's been suggested that
neutrophil-derived oxidative stress alters the molecular
structure of calprotectin in the ECF, making it more
susceptible to proteolysis. Low blood calprotectin levels
may be due to molecular degradation in the
inflammatory zone or during test specimen freezer.*?

In a prior study that investigated the association between
the lipid profile and serum calprotectin level in patients
with axial spondylo-arthropathy, the researchers found
that healthy people had greater calprotectin levels. Our
findings are quite similar to those of the previous study.
Because of its diminutive dimensions, one of the
hypotheses put out by those authors in relation to this
surprising result involves the local concentration of
calprotectin in synovial fluid.®¥ It is probable that the
serum calprotectin levels in our hypertension group are
inadequate to represent the current subclinical
inflammation for the reasons that were explained above.

The levels of uric acid in the blood were shown to have
an inverse relationship with the levels of calprotectin in
the serum, with uric acid levels having an effect on
calprotectin levels. It has been suggested that uric acid
contributes to the development and progression of
cardiovascular disease in a number of different ways, one
of which is inflammation.[3**%! There were no studies
that we could find that investigated the connection
between calprotectin and uric acid in hypertensive
patients; however, the connection between calprotectin
and uric acid in the inflammatory process has been the
topic of study in the past. According to the findings of a
number of investigations, a rise in calprotectin levels is
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brought about by synovial-derived monosodium urate 6. A. C. Montezano, M. Dulak-Lis, S. Tsiropoulou, A.
crystals via the activation of neutrophils.B5*® The $100 Harvey, A. M. Briones, and R. M. Touyz,
protein family and uric acid are tissue-damaging alarmin “Oxidative stress and humanhypertension: vascular
molecules.® The research that has been done up to this mechanisms, biomarkers, and noveltherapies,”
point suggests that there is, in fact, a positive association Canadian Journal of Cardiology, 2015; 31(5): 631-
between calprotectin and uric acid in the course of the 641.
inflammatory process. It is possible that the vulnerability 7. B. Johne, M. K. Fagerhol, T. Lyberg et al,
of the calprotectin heterotetramers to fast proteolysis is “Functional ~ andclinical  aspects  of  the
the root cause of the negative association that was myelomonocyte protein  calprotectin,”Molecular
discovered in this investigation. When all of these data Pathology, 1997; 50(3): 113-123.
from the current research are taken into consideration, 8. J.Yang, J. Anholts, U. Kolbe, J. Stegehuis-Kamp, F.
we believe that the role of calprotectin in hypertension is Claas, andM. Eikmans, “Calcium-binding proteins
one that merits further investigation and should be S100A8 and S100A9: investigation of their immune
investigated in more depth. regulatory effect in myeloid cells,” International
Journal of Molecular Sciences, 2018; 19(7): 1833.
The study's limits include the small number of 9. S. Miyamoto, M. Ueda, M. Ikemoto et al.,
participants and the use of blood samples that had been “Increased serum levels and expression of
held for some time, as well as the inability to compare S100A8/A9 complex in infiltrated neutrophils in
the various calprotectin assessment procedures. It's also atherosclerotic plaque of unstable angina,” Heart,
possible that additional endothelium indicators may have 2008; 94(8): 1002—-1007.
helped us understand our results. 10. J. Li, L. Huang, S. Wang, and Z. Zhang, “Increased
serum levels of high mobility group protein B1 and
CONCLUSIONS AND RECOMMENDATIONS calprotectin in pre-eclampsia,” International Journal
Minimal studies have evaluated calprotectin levels in of Gynecology & Obstetrics, 2018; 142(1): 37-41.
newly diagnosed primary hypertension patients without 11. M.-A. Meuwis, G. Vernier-Massouille, J. C.
clearly explaining endothelial damage. In this research, Grimaud et al., “Serum calprotectin as a biomarker
calprotectin levels were significantly lower in newly for Crohn’s disease,”Journal of Crohn’s and Colitis,
diagnosed primary hypertensive patients. Further 2013; 7(12): e678—e683.
comparative investigations with larger population size 12. M. Jarlborg, D. S. Courvoisier, D. S. Courvoisier et
and hypertensive patients at various phases, with or al., “Serum calprotectin: a promising biomarker in
without comorbidities, are required to understand rheumatoid arthritis and axial spondyloarthritis,”
calprotectin's role in the inflammatory process. Arthritis Research and) erapy, 2020; 22(1): 105.
Developing novel techniques with high clinical relevance 13. L.-P. Ma, E. Haugen, M. lkemoto, M. Fujita, F.
for measuring calprotectin or reviewing existing Terasaki, and M. Fu, “S100A8/A9 complex as a new
methods, particularly for stored samples, can benefit biomarker in prediction of mortality in elderly
clinical practise. patients with severe heart failure,”International
Journal of Cardiology, 2012; 155(1): 26-32.
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