www.jmscr.igmpublication.org

Impact Factor 5.84

Index Copernicus Value: 83.27

ISSN (e)-2347-176x ISSN (p) 2455-0450

crossref DOI: _https://dx.doi.org/10.18535/jmscr/v5i8.61

@ Journal Of Medical Science And Clinical Research

1GM Publication An Official PublicationOF 1GM Publication

Original Research Article
Role of microalbuminuria and hs-CRP in Helicobacter pylori infected type 2
diabetes mellitus in Eastern India

Authors
Syamal Modi*, Krishanu Pal?, Smriti Modi®, Debabrata Datta’,
Pradip Kumar Agrawal®
! Associate Professor, Department of Microbiology, ICARE Institute of Medical Sciences and Research,
Haldia, West Bengal, India
Tutor, Department of Microbiology, ICARE Institute of Medical Sciences and Research, Haldia, West

Bengal, India
%Registrar A & MOIC, Department of General Medicine, Apollo Gleneagels Hospital, Kolkata, West
Bengal , India

*Associate Professor, Department of Opthalmology, ICARE Institute of Medical Sciences and Research,
Haldia, West Bengal, India
>Professor, Dept. of TB & Chest Medicine, MGM Medical College & LSK Hospital, Kishanganj, Bihar,
India
Corresponding Author
Mr Krishanu Pal
Tutor, Department of Microbiology, ICARE Institute of Medical Sciences and Research, Haldia, West
Bengal, India
Ph: +91- (M) 9007474520, Email: palkrishanu613@gmail.com

ABSTRACT

Background: Helicobacter pylori (HP) infections are one of the few commonest worldwide which affects
approximately 50% of the overall population. It is reported that high serum levels of C-reactive protein
(CRP) is a novel cardiovascular risk factor that impairs endothelial function. H. Pylori infection in gastric
mucosa may cause systemic inflammatory reaction. This study aimed to examine the association between the
infection and serum high sensitivity C-reactive protein (hsCRP). Thus our study attempts to find the levels of
microalbuminuria between H. pylori infected patients and non-infected patients in diabetes mellitus and
establish its association with blood glucose levels.

Materials and Methods: The case control study consists of 98 diabetic patients where 52 were clinically
suspected case of H. Pylori infection and 46 without H. Pylori infection in medicine department. Serum hs
CRP levels were determined with a high-sensitivity nephelometric method. Urinary albumin excretion was
measured by nephelometric test for the measurement of microalbumin in urine. Three endoscopic biopsy
samples were obtained from the antral mucosa of each patient. The first two biopsy samples were placed into
10% formol solution and dyed by Giemsa and hematoxylin-eosin while the third sample was given for rapid
urease test and investigated for H. pylori.

Results: The presence of H. pylori infection was detected in 52 of 98 diabetic patients (53.06%). The ESR
and hs-CRP levels were elevated in H. Pylori infected diabetes cases as compared to non-infected diabetics
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which were found statistically significant. The Microalbumin levels were higher in diabetic patients infected
by H. pylori compared to non-infected patients (185.3 £ 90.5 vs 128.1 + 42.6; p <0.001). However, a high
positive correlation was observed between ESR with hs-CRP level (r = 0.825; P = <0.001) among H. Pylori
infected diabetes subjects while no correlation was seen in non-infected diabetics (r = 0.279; P = 0.098).
Conclusions: We have also observed an increase in hs-CRP and ESR levels in H.pylori infected diabetics
which are also in confirmation with other fewer studies. Moreover, an association is observed between ESR
and Hs-CRP in H. Pylori infected diabetics which suggest a plausible role in the pathogenesis and could be
used as screening markers of the disease. hsCRP was higher among the infected individuals. The summary
odd ratio indicated that H. pylori infection could influence the serum hsCRP level.

Keywords: Helicobacter pylori, Type 2 diabetes mellitus, Microalbuminuria, hs-CRP, ESR.

INTRODUCTION

Helicobacter pylori (HP) infections are one of the
few commonest worldwide which affects
approximately 50% of the overall population, and
are more prone in developing countries ™. H.
pylori is a gram-negative, spiral-shaped
pathogenic bacterium that exclusively colonizes
the gastric epithelium causing chronic gastritis,
peptic ulcer disease, and/or gastric malignancy
and is mainly acquired in childhood by the fecal-
oral, oral-oral or gastro-oral route 3. The
infection provoke an acute polymorphonuclear
infiltration in the gastric mucosa, which is
gradually substituted by an immunologically-
mediated, chronic, predominantly mononuclear
cellular infiltration and characterized by the local
production and systemic diffusion of pro-
inflammatory cytokines affecting the remote
tissues and organic systems “®. On the other
hand, Type 2 diabetes mellitus (T2DM) is an
emerging pandemic group of metabolic syndrome
characterised by hyperglycemia, responsible for
an estimated 3.8 million adult deaths worldwide
[l The pathogenesis of T2DM is multifarious,
with risk factors associated with lifestyle (e.g.,
diet, obesity, physical activity), genetic
background, and socioeconomic factors 8. The
defects in insulin secretion and/or insulin action
by the pancreas results in the accumulation of
sugar in the bloodstream %, Recent evidence
implicates the pathological involvement of
inflammation in T2DM, which is an important
process induced by H. pylori infection*!,
However, the findings of few studies are
inconsistent but the presence of H. pylori is found
to be higher in diabetic patients compared to

nondiabetic patients 2% H. pylori colonizes in
the gastric antrum in all diabetic patients with
impaired metabolic control 2!,

The existence of H. pylori and DM is one of the
main causes which play a vital role in the
development of gastrointestinal diseases ™. The
worsening of glycemic and metabolic control
increases the prevalence of H. pylori infections
and complaints of dyspepsia > %81, Many studies
have shown the association between dyslipidemia
and H. pylori that H. Pylori eradication improves
dyslipidemia and insulin resistance and lowers
inflammation ™). Moreover, it is shown that there
is a significant relationship between microvascular
complications  of  diabetes  (nephropathy,
neuropathy, and retinopathy) and H. Pylori but the
results are incosistent 7281

Microalbuminuria may be considered as a marker
of diabetic mellitus related complications where
the appearance of albumin in urine is thought to
be the consequence of generalized endothelial
damage along the vascular area including the
glomerulus %, Few of the infectious diseases
caused by Hepatitis B and C virus, chlamydia,
Epstein Barr virus, cytomegalovirus, Helicobacter
pylori (H. pylori), may be the etiological factors
related with this vascular endothelial damage and
consequently developing atherosclerosis 224,
Many studies have attempted to explore various
markers of H. Pylori infection in diabetes mellitus
but it is still unclear. Thus our study attempts to
find the levels of microalbuminuria between
H.pylori infected patients and non-infected
patients in diabetes mellitus and establish its
association with blood glucose levels.
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METHODS

The case control study consists of 98 diabetic
patients where 52 were clinically suspected case
of H. Pylori infection and 46 without H. Pylori
infection in medicine department in ICARE
Institute of Medical Sciences and Research,
Haldia. Routine biochemical parameters and
endoscopy were done for both the subjects. The
exclusion criteria of the subjects were those
previously diagnosed to have H. pylori infection
or those who had undergone or were currently
undergoing H. pylori eradication, those receiving
anti-ulcer treatment in the last three months and
still receiving proton-pump inhibitors (PPI) or H2
receptor blockers, diabetic patients with poor
glucose regulation diagnosed previously and
detected in laboratory parameters as having
nephropathy, retinopathy, neuropathy, or ischemic
cardiovascular disease, vascular or inflammatory
disease, rheumatoid or immunological diseases,
neurological diseases. Informed consent was taken
by patients in both the groups. The study was
approved by the Institution Ethics committee.
About 4 ml of venous blood was taken by arm
venous puncture in sterile vials. 2 ml of blood was
collected without anticoagulant and serum was
separated by centrifugation at 3500 rpm for 15 -
20 mins and was used for measurement of hs CRP
and routine biochemical parameters. Serum hs
CRP levels was determined with a high-sensitivity
nephelometric method. Urinary albumin excretion
was measured by nephelometric test for the
measurement of microalbumin in urine. Three
endoscopic biopsy samples were obtained from
the antral mucosa of each patient. The first two
biopsy samples were placed into 10% formol
solution and dyed by Giemsa and hematoxylin-
eosin while the third sample was given for rapid
urease test and investigated for H. pylori. The
histological helicobacter pylori positive patients
were confirmed by curved organisms seen under
hematoxylin and eosin stained sections while a
pink color change upto 24 h after the addition of
gastric juice was urease positive. Culture was

done on Skirrow’s medium and the isolates were
identified by standard methods.

The rest of the blood sample was collected in
sterile  tube containing  potassium-EDTA
anticoagulant for measurement of ESR by
Wintergreen method.

Statistical analysis of different biochemical
parameters was performed by Students’t-test. All
variables were expressed as mean + SD (standard
deviation). Means obtained from two normally
distributed sample groups were compared by
Student's unpaired two-tailed t--tests and for
nonparametric Mann-Whitney U “t” test. To find
out the correlation between two variables,
Pearson's product moment correlation coefficient
was used. A value of P < 0.05 was considered as
statistically significant. All statistical analyses
were performed by using Graph Pad prism
software (version 5, 2007, San Diego, California,
USA).

RESULTS

The demographic and biochemical profile of the
T2DM infected or noninfected with H. pylori is
presented in Table 1. There was no significant
difference in age, sex distribution or BMI in either
of the two groups between H. Pylori infected and
noninfected diabetes mellitus patients (Table 1).
The presence of H. pylori infection was detected
in 52 of 98 diabetic patients (53.06%). The ESR
and hs-CRP levels were elevated in H. Pylori
infected diabetes cases as compared to non-
infected diabetics which were found statistically
significant (Table 1). The Microalbumin levels
were higher in diabetic patients infected by H.
pylori compared to non-infected patients (185.3 +
90.5 vs 128.1 + 42.6; p <0.001) [Figure 1].
However, a high positive correlation was observed
between ESR with hs-CRP level (r= 0.825;P =
<0.001) [Figure 2] among H. Pylori infected
diabetes subjects while no correlation was seen in
non-infected diabetics (r= 0.279; P = 0.098)
[Figure 3].

Syamal Modi et al IMSCR Volume 05 Issue 08 August 2017

Page 26352



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/table/tab1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/table/tab1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/table/tab1/

Table 1: Demographic and biochemical profile of the subjects

T2DM with H. pylori (n=52) T2DM without H. Pylori (n= 46)
Age(in years) 54.68 +5.9 55.09+6.3
Sex (M/F) 30/22 26/20
BMI (kg/m?) 26.72+2.34 25.96 £1.42
FBG (mg/dl) 129.23 +£18.52 118.7 £ 27.17
HbAlc 6.52 £ 0.48 5.96 £ 0.84
Serum total 188.3 + 23.44 194.9+42.3
CHL (mg/dl)
Serum HDL (mg/dl) 39.98+6.12 40.22 + 4.66
Serum TG (mg/dl) 192.7 £ 64.34 182.8 £59.2
ESR (mm/h) 138.4+37.2 82.4+23.1
Hs-CRP (mg/L) 4.68+1.82 3.42+ 054

[FBG, fasting blood glucose; CHL, cholesterol; TG, triacylglyceride; HDL, high density lipoprotein cholesterol; ESR, Erythrocyte
sedimentation rate; hs-CRP, high sensitivity- C Reactive Protein. Age, BMI, and serum levels of biochemical parameters were
expressed as the means £ SD. Statistically significant, * p < 0.001 vs Control.]
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Figure 1: The Microalbumin levels in diabetic
patients infected by H. pylori compared to non-
infected patients.

T2DM with infection

. e 1= 0439
* p=0.0014

ESR (mm/ h)
s g
L ]

o
i

hsCRP (mg/L)

Figure 2: High positive correlation between ESR
with hs-CRP level among H. Pylori infected
diabetes subjects
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Figure 3: No correlation between ESR with hs-
CRP level was seen in non-infected diabetics (r =
0.279; P = 0.098).

DISCUSSION

DM patients are generally prone to many chronic
infections. The prevalence of H. Pylori in DM
patients is very much contradictory as such in our
study, H. pylori positivity was detected in 53.06%
of the T2DM patients ®®. Fewer studies also
observed that the prevalence of H. Pylori infection
was significantly higher in the DM group
compared to the control group while some studies
showed no significant difference in the DM group
and the control group with regard toH.
pylori infections 28] However, there is no
substantial evidence indicating that H. pylori plays
a role in diabetes, there are several lines of facts to
associate increased susceptibility to infection in
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diabetic patients. In T2DM there is a loss of
cellular and humoral immunity which may boost
patients’ sensitivity to H. pylori infection %],
Moreover, there is fall of gastrointestinal motility
and acid secretion which leads to pathogen
colonization and infection rate in the gut .
Additionally, altered metabolism of glucose may
generate chemical changes in the gastric mucosa
leading to H. pylori colonization %, Achlorhydria
and reduced acid secretion are considered to be a
negative factor for H. pylori infections. Moreover,
hyperglycemia facilitates secondary H.
pylori colonization to antibiotics taken and
increases the prevalence of infection in T2DM BY.
Our  study showed  significant  higher
microalbuminuria in H. Pylori infected diabetics
compared to nondiabetics which is also similar
with fewer studies. Malb has been found to be
associated with endothelial low-grade
inflammation and vascular dysfunction B ®I |t
has also been observed that persistent systemic
inflammatory response related with H. pylori
increases the vascular injury in diabetics and
predisposes them to pulmonary, cardiovascular
and cerebral diseases!®l. The infection contributes
to strong inflammatory response, atherogenesis
and plaque instability which might be due to pro-
inflammatory factors that are produced at
excessive amounts and cross-reaction between the
released mediators and host antigens causes
gastric injury and extra-digestive manifestations
[34,35]

We have also observed an increase in hs-CRP and
ESR levels in H.pylori infected diabetics which
are also in confirmation with other fewer studies.
Moreover, an association is observed between
ESR and Hs-CRP in H. Pylori infected diabetics
which suggest a plausible role in the pathogenesis
and could be used as screening markers of the
disease. There were few limitations such as small
sample size and other associated factors with
diabetes which might have interfered with the
study. Despite these limitations, there shows an
increase in microalbuminuria and inflammation
markers and their association which play a vital

role in the pathogenesis of the disease. A larger
cross-sectional study needs to be done to conclude
the fact.

Conflict of Interest: None Declared

REFERENCES

1. Wotherspoon AC, Ortiz-Hidalgo C, Falzon
MR, Isaacson PG. Helicobacter pylori-
associated gastritis and primary B-cell
gastric lymphoma. Lancet 1991,
338:1175-1176.

2. Parsonnet J. Helicobacter pylori and
gastric cancer. Gastroenterol Clin North
Am 1993; 22:89-104.

3. Malaty HM. Epidemiology of Helicobacter
pylori infection. Best Pract Res Clin
Gastroenterol 2007; 21:205-214.

4. Graham DY, Osato MS, Olson CA, Zhang
J, Figura N. Effect of H. pylori infection
and CagA status on leukocyte counts and
liver  function  tests:  extra-gastric
manifestations of H. pylori
infection. Helicobacter 1998; 3:174-178.

5. Perri F, Clemente R, Festa V, De
Ambrosio CC, Quitadamo M, Fusillo M,
Grossi E, Andriulli A. Serum tumour
necrosis factor-alpha is increased in
patients with Helicobacter pylori infection
and CagA antibodies. Ital J Gastroenterol
Hepatol 1999; 31:290-294.

6. Patel P, Mendall MA, Khulusi S,
Northfield TC, Strachan DP. Helicobacter
pylori infection in childhood: risk factors
and effect on  growth. BMJ 1994;
309:1119-1123.

7. van Dieren S, Beulens JW, van der
Schouw YT, Grobbee DE, Neal B. The
global burden of diabetes and its
complications: an emerging pandemic. Eur
J Cardiovasc Prev Rehabil 2010;17 Suppl
1:53-S8.

8. Qi L, Hu FB, Hu G. Genes, environment,
and interactions in prevention of type 2
diabetes: a focus on physical activity and

Syamal Modi et al IMSCR Volume 05 Issue 08 August 2017

Page 26354



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000497/#B47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000497/#B35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000497/#B48
https://www.hindawi.com/journals/ijcd/2015/290128/#B9

10.

11.

12.

13.

14.

15.

16.

17.

lifestyle changes. Curr Mol Med 2008;8:
519-532.

Agardh E, Allebeck P, Hallgvist J, Moradi
T, Sidorchuk A. Type 2 diabetes incidence
and socio-economic position: a systematic
review and meta-analysis. Int J
Epidemiol 2011; 40:804-818.

Papamichael KX, Papaioannou G, Karga
H, Roussos A, Mantzaris GJ. Helicobacter
pylori infection and endocrine disorders: is
there a link? World J Gastroenterol 2009;
15:2701-2707.

Donath MY, Shoelson SE. Type 2 diabetes
as an inflammatory disease. Nat Rev
Immunol 2011; 11:98-107.

Devrajani BR, Shah SZA, Soomro AA,
Devrajani T. Type 2 diabetes mellitus: a
risk factor for Helicobacter pylori infect-
ion: a hospital based case-control
study. International Journal of Diabetes in
Developing Countries 2010;30(1):22-26.
Vafaeimanesh J, Parham M, Seyyedmajidi
M, Bagherzadeh M. Helicobacter pylori
infection and insulin resistance in diabetic
and nondiabetic  population. Scientific
World Journal 2014; 2014:5.

Talebi-Taher M, Mashayekhi M, Hashemi
MH, Bahrani V. Helicobacter pyloriin
diabetic and non-diabetic patients with
dyspepsia. Acta Medica Iranica 2012;
50(5):315-318.

Hamed SA, Amine NF, Galal GM, et al.
Vascular risks and complications in
diabetes mellitus: the role of Helicobacter
pylori infection. Journal of Stroke and
Cerebrovascular Diseases 2008; 17(2):86—
94.

Sargin M, Uygur-Bayramicli O, Sargyn H,
Orbay E, Yavuzer D, Yayla A. Type 2
diabetes mellitus affects eradication rate
of Helicobacter pylori . World Journal of
Gastroenterology 2003; 9(5):1126-1128.
Chung GE, Heo NJ, Park MJ, Chung SJ,
Kang HY, Kang SJ. Helicobacter pylori
seropositivity in  diabetic patients s

18.

19.

20.

21.

22.

23.

24,

25.

26.

associated with microalbuminuria. World
Journal of
Gastroenterology 2013;19(1):97-102.
Demir M, Gokturk HS, Ozturk NA,
Kulaksizoglu M, Serin E, Yilmaz
U. Helicobacter pylori prevalence in
diabetes mellitus patients with dyspeptic
symptoms and its relationship to glycemic
control and late complications. Digestive
Diseases and Sciences 2008;53(10):2646—
2649.

Tseng CH. Diabetes, insulin use and
Helicobacter pylori eradication: a
retrospective cohort study. BMC
Gastroenterology 2012; 12, article 46 doi:
10.1186/1471-230x-12-46.

Caramori M, Fioretto P, Mauer M. The
need for early predictors of diabetic
nephropathy risk: is albumin excretion rate
sufficient? Diabetes 2000; 49: 1399-408.
Lo MKW, Lee KF, Chan NN, et al. Effects
of gender, Helicobacter pylori and
hepatitis B virus serology status on
cardiovascular and renal complications in
Chinese type 2 diabetic patients with overt
nephropathy. Diabetes Obes Metab 2004;
6: 223-30.

DeMeyer GR, Herman AG. Vascular
endothelial dysfunction. Prog Cardiovasc
Dis 1997; 39; 325-42.

Corrado E, Nova S. Role of inflammation
and infection in vascular disease. Acta
Chir Belg 2005; 105: 567-79.

Oshima T, Ozano R, Yano Y, et al
Association  of  Helicobacter  pylori
infection with systemic inflammation and
endothelial dysfunction in healthy male
subjects. J Am Coll Cardiol 2005; 45:
1219-22.

Cong He, Zhen Yang, Nong-Hua Lu.
Helicobacter pylori infection and diabetes:
Is it a myth or fact? World J Gastroenterol
2014; 20(16): 4607-4617.

Gentile S, Turco S, Oliviero B, Torella R.
The role of autonomic neuropathy as a risk

Syamal Modi et al IMSCR Volume 05 Issue 08 August 2017

Page 26355



https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24782613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24782613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20NH%5BAuthor%5D&cauthor=true&cauthor_uid=24782613
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000497/

217.

28.

29.

30.

31.

32.

33.

34.

factor of Helicobacter pylori infection in
dyspeptic patients with type 2 diabetes
mellitus. Diabetes Research and Clinical
Practice 1998; 42(1):41-48.

Marrollo M, Latella G, Melideo D, et al.
Increased  prevalence  of Helicobacter
pylori in patients with diabetes mellitus.
Digestive and Liver Disease 2001;
33(1):21-29.

Anastasios R, Goritsas C, Papamihail C,
Trigidou R, Garzonis P, Ferti
A. Helicobacter pylori infection in diabetic
patients: prevalence and endoscopic
findings. European Journal of Internal
Medicine 2002;13(6):376-379.

29.Borody T, Ren Z, Pang G, Clancy R.
Impaired host immunity contributes to
Helicobacter pylori eradication failure. Am
J Gastroenterol 2002; 97:3032—-3037.

Jeon CY, Haan MN, Cheng C, Clayton
ER, Mayeda ER, Miller JW, et al.
Helicobacter pylori infection is associated
with an increased rate of
diabetes. Diabetes Care 2012; 35:520-525.
de Luis DA, de la Calle H, Roy G, de
Argila CM, Valdezate S, Canton R,
Boixeda D. Helicobacter pylori infection
and insulin-dependent diabetes mellitus.
Diabetes Res Clin Pract 1998; 39:143—
146.

Yudkin JS, Stehouwer CDA, Emeis JJ,
Coppack SW. C-reactive protein in healthy
subjects: associations with obesity,insulin
resistance and endothelial dysfunction: a
potential role of cytokines originating from
adipose tissue? Arterioscler Thromb Vasc
Biol 1999; 19: 972-8.

Ross R. Atherosclerosis - an inflammatory
disease. N Engl J Med 1999; 340: 115-26.
Pietroiusti A, Giuliano M, Magrini A, et
al. Cytotoxin-associated gen A strains of
Helicobacter pylori represent a risk factor
for the development of microalbuminuria

in type 2 diabetes. Diabetes Care 2006; 29:
1399-401.

35. Hamed SA, Amine NF, Galal GM, et al.

Vascular risks and complications in
diabetes mellitus: the role of Helicobacter
pylori infection. J Stroke Cerebrovasc Dis
2008; 17: 86-94.

Syamal Modi et al IMSCR Volume 05 Issue 08 August 2017

Page 26356




	OLE_LINK1
	OLE_LINK2

