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Objective: To determine the frequency of elevated C-reactive protein in type 2
diabetics and to compare the levels of C-reactive protein between people with
diabetes and non-diabetics nephropathy among the population of Rawalpindi,
Pakistan.

Methodology: This cross-sectional study Diabetic and Medical OPD of Fauji
Foundation Hospital, Rawalpindi from January 2019 to July 2019. A total of 150
patients who had type 2 diabetes, aged between 35 to 60 years, irrespective of
gender, were included. Blood samples were collected for blood sugar random,
fasting, renal function test, WBC count, and C-reactive protein. Urine samples
were collected for the measurement of 24-hour urinary proteins. The presence
or absence of proteinuria was used to categorize patients into two groups.
Group A consisted of 58 patients with type 2 diabetes who did not have
nephropathy, and Group B consisted of 92 patients with type 2 diabetes who
had nephropathy (proteinuria greater than 30 mg/dl in 24 hours).

Results: The meanage in our study was 49.41+7.66. Ninety-two patients
(61.3%) presented with diabetic nephropathy. CRP levels (> 8200 ng/ml) were
raised in 50 (54.3%) patients of group B and 19 (32.8%) patients of group A. The
difference was statistically significant (p-value 0.010).

Conclusion: This study showed a higher prevalence of raised CRP in type 2
diabetics with nephropathy. This reinforces the idea that low-grade
inflammation has an essential role in the inception and evolution of diabetic
renal disease.
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Introduction

Diabetes Mellitus is defined as a heterogeneous group of
disorders characterized by Diabetes Mellitus is defined as
a heterogeneous group of disorders characterized by
hyperglycemia and glucose Intolerance.! Globally, the
number of people suffering from diabetes mellitus has
quadrupled in the last three decades and it is the ninth
major cause of death.? Diabetes-related kidney damage
causes damage to the glomerulus, arterioles, tubules, and

interstitium of the kidneys. In the United States and many
other industrialized countries, diabetic nephropathy is the
primary cause of kidney failure. Patients with Type 2
diabetes mellitus often suffer from this chronic
consequence, which reduces their quality of life. 3

Diabetes mellitus is one of the significant health
problems in Pakistan, with a high prevalence rate of
26.3% of the local population above 19 years of age
according to 2" (latest) NDSP (National Diabetes Survey
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of Pakistan (2016-2017)* and it is expected to rise. It is
estimated to increase the economic burden by 61% by
2030.° The leading risk factors for diabetes include
unhealthy dietary habits, smoking, obesity, sedentary
lifestyle, lack of proper health policy. The country lacks
consensus guidelines for diabetes management.*

The actual burden of diabetes mellitus is attributable to
its complications, including diabetic nephropathy,
diabetic retinopathy, diabetic neuropathy, stroke, and
myocardial infarction. Diabetic Nephropathy is one of its
significant ~ complications;  it's a  renovascular
complication; it involves all cell elements of the kidney,
including glomeruli.® Damage to glomeruli results in
increased permeability to proteins such as albumin and
transferring and increased extracellular matrix protein
synthesis.” These proteins invariably pass through the
basement membrane and urine.® Chronic damage results
in a progressive deterioration of renal function. This
progressive disease always leads to end-stage renal
disease and thus contributes to increased morbidity and
mortality.5

Insulin resistance is the underlying cause of type 2
diabetes mellitus. Constant inflammation is triggered by
insulin resistance. Diabetes mellitus has been linked to
chronic inflammation in a number of studies.*
Therefore, it is reasonable to conclude that chronic
inflammation plays a significant role in the development
of diabetes mellitus problems.** One study shows that C-
reactive protein (CRP) has a strong association with type
2 diabetes mellitus. The frequency of occurrence of
raised CRP in Type 2 diabetes mellitus is 65%.%% As far
as diabetic nephropathy is concerned, the relationship
between low-grade inflammation and diabetic
Nephropathy is still not established.® In a study, the
frequency of occurrence of raised C-reactive protein in
type 2 diabetics with diabetic nephropathy was 96%
compared to without nephropathy, which is 7% of
patients.'

The main sites for CRP production are the liver and
adipocytes.’® Various components of the inflammatory
cascade, e.g. interleukin 6, interleukin one, and tumor
necrosis factor, act as stimuli for CRP formation.*® It is a
highly sensitive inflammatory marker and is considered
one of the best vascular inflammatory markers. 4

The present study is designed to describe whether
inflammation underlies the development of diabetic
nephropathy by comparing the levels of C-reactive
proteins among the diabetic and non-diabetic population

of Rawalpindi, Pakistan. This can help detect early
nephropathy, halt the progression of nephropathy, and
new therapeutic strategies based on inflammatory
progression.

Methodology

This cross-sectional study has been done in the diabetic
and medical OPD of Fauji Foundation Hospital,
Rawalpindi, from January 2019 to July 2019. Following
approval from the ethical review committee, FFH
Rawalpindi. The WHO calculator was used to estimate
the sample size of 150 cases, with a confidence level of
5%, and anticipated the prevalence of diabetic
nephropathy in 65% of the population®, and absolute
precision of test 8%. Non-probability, consecutive
sampling technique was used.

We included type 2 diabetic patients whose ages were
between 35 to 60 years, irrespective of gender. Patients
with acute illness within the past one week, including
infection, acute myocardial infarction, malignancy, renal
derangements (serum creatinine > 1.5 mg/dl), severe
uncontrolled hypertension (B.P.> 160/100mmHg) were
excluded from our study.

After taking informed consent, a detailed history was
taken, including baseline demographic characteristics
such as age, gender. The patient's symptoms, including
fever, sore throat, chest pain, shortness of breath, were
asked to rule out infection and myocardial infection. The
blood pressure of the patients was measured; the oral
cavity was examined to see for hyperemia suggestive of
infection. ECG was done to rule out myocardial
infarction.

Blood samples were taken and sent to a pathological
laboratory for random blood sugar, fasting, renal function
test, WBC count, and C-reactive protein levels
(Quantitative by enzyme-linked immunosorbent assay). A
chemical Pathologist with 20 years of experience.
Subjects were asked to collect a urine sample for 24
hours after omitting the morning sample and were sent
for protein analysis by using the immunoturbidimetric
test. Subjects were categorized into two groups
depending upon the presence or absence of proteinuria.
Group A comprised subjects with type 2 diabetes mellitus
without proteinuria, and Group B included type 2
diabetes mellitus with proteinuria.

Type 2 Diabetes Mellitus was defined as fasting blood
glucose levels greater than seven mmol/l and random
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levels more than 11 mmol/l. C - Reactive Protein was
considered positive/raised at a group of more than 8200
ng/ml by using the immunoturbidimetric test. Any patient
with proteinuria more than 30 mg/dl in 24 hours was
considered a case of diabetic nephropathy, defined as
kidney injuries associated with diabetes mellitus and
affecting kidney glomerulus; arterioles; Kidney tubules;
and the interstitium.’> After checking the blood sugar
level, CRP levels, and 24-hour urinary proteins, we got
58 patients in group A having diabetes without
Nephropathy and 92 patients in group B having diabetes
with Nephropathy (proteinuria > 30 mg/dl in 24 hrs.).

Data was collected on a structured Performa and was
analyzed using the SPSS software version 17. Age, C-
reactive protein, proteinuria was expressed as Mean +
SD. Frequencies and percentages were calculated for the
categorical variables like gender, diabetic nephropathy,
and CRP categories. The frequency of positive CRP was
compared between groups A and B using the chi-square
test. The significance level was defined as a p-value less
than 0.05.

Results

The mean age (yrs.) of our study population was
49.41+7.66, ranging from 35 to 60 years. Table I
summarizes age and diabetes duration in the study
population.

Diabetic Nephropathy was present in 92 (61.3%) patients,
which means that these patients have proteinuria of more
than 30 mg/dl in 24 hrs. This is depicted in figure 1.

The majority of the patients were females. CRP was
positive in 69 (46.0) patients with a level of more than
8200 ng/ml, as shown in figure 2.

CRP levels were compared between the two groups. In
our study, 50 patients (54.3%) in group B had raised CRP
values (> 8200 ng/ml). This disparity was statistically
significant, having a p-value of 0.010, as shown in Table
Il.

Table I: Distribution of demographic characters among the

study population.
Characteristic

Age in years (Mean

+SD)

Duration of D.M. in

years (mean + SD)

Total Group A Group B
49.41+7.662 49.43 +7.286 49.39 £7.930

8.17+5.48 7.67+5.62 8.67+5.32

70

61.3

50 -
40 -
30 -
20 -

Present(%)

Absent(%)

Figure 1. Distribution of diabetic Nephropathy in the study
population.

94.6
100 914 933
80 -
i 54.3
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40 328
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0 -
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H Group A H Group B i total

Figure 2. Distribution of gender and CRP positivity in
study subjects.

Table Il1: Comparison of CRP levels between the two

groups.
CRP levels Group A Group B p- value
n (%) n (%)
Positive 19 (32.8) 50 (54.3) 0.010
Negative 39 (67.2) 42 (45.7)
Discussion

Diabetes mellitus is the second most common endocrine
abnormality, according to study a conducted by Candido
Mufoz and colleagues in 2019 6, which has an overall
effect on body metabolism and is a significant contributor
to both morbidities and mortality. Its prevalence is
increasing the world over. The mechanism underlying
type 2 Diabetes mellitus is insulin resistance.'” According
to Tsalamandris S and colleagues, several studies now
demonstrate that there is some apparent association
between Type 2 Diabetes Mellitus and inflammation.*® A
study by K Luc, published in 2020, showed that
inflammation can result in impaired secretion of insulin
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and insulin resistance.’® Recent epidemiological data
shows that people with this infection are increasingly
likely to develop end-stage renal failure. Several acute-
phase indicators have been found at significantly high
levels in animal and human models of diabetic
nephropathy.*81° These include C-reactive protein (CRP),
various cytokines including IL-6, and many other
proteins belonging to the class of acute phase reactants
inclusive of fibrinogen and amyloid A.**?° A study
conducted by Lamija Pojski¢l, in Cantonal Hospital
Zenica, describes that positive CRP is a marker of
albuminuria in patients that have type 2 diabetes.?

CRP in plasma originates from various body tissues,
mainly from the liver and adipocytes.?? According to a
study by Nicola R and colleagues, it is considered a
marker of inflammation as its levels increase when there
is systemic inflammation. Central stimuli for its
generation consist of various cytokines, including tumor
necrosis factor (TNF)-alpha, IL-1, and IL-6 during
different inflammatory situations like acute injury,
infections, and malignancies.?®> Metin Cagdas and
colleagues have stated that various studies show raised
CRP levels in patients with coronary artery disease
(CAD).>* These findings have prompted further
exploration of whether it can be used as a predictor of
CAD.? Its role is also being evaluated as a predictive
factor of exacerbations in autoimmune diseases like
Systemic lupus erythematosus and rheumatoid arthritis.?
Ying Tang and colleagues reported that CRP is an
important risk factor in a number of age-related disorders
including diabetes mellitus and kidney diseases.?”

In our study, the mean age was 49.41 years + 7.66, with
the majority of patients being females. Baloch et al also
reported similar results with 47.8 + 10.22 years. Their
control group comprised 20 (37%) males, while females
constituted 34(62.9%), whereas the nephropathy group
contained 18 (33.3%) male and 36 (66.6%) female
patients.® The effect of gender on the prevalence and
severity of diabetic nephropathy has also been
investigated in other studies. A study by Clotet et al.
stated that male diabetics are more prone to developing
nephropathy than females.’ In our study, the majority of
patients were females in total study subjects and
nephropathy group, as our hospital serves the families of
ex-army servicemen, which consists mainly of females,
and it is the main limitation of our study.

In our study, the prevalence of raised CRP in diabetic
nephropathy patients was 54.3%, which is slightly lower

than that reported by Algebra et al.'> Another study
conducted in university of Montreal Canada said CRP
was positive in 96.2% of people with diabetes and
nephropathy.?® A study published by Habib et al. showed
that CRP levels were higher in diabetic patients with
nephropathy than those without.?® Similarly, Sinha et al.
also described that raised CRP was associated with the
development of diabetic nephropathy.*°

Conclusion

This study showed the higher prevalence of raised CRP
in type 2 diabetics with nephropathy, suggesting that low-
grade inflammation is the cause of the development and
progression of renal disease in type 2 diabetic patients.

References

1. Alam U, Asghar O, Azmi S, Malik RA. General aspects
of diabetes mellitus. Handb Clin Neurol. 2014;
126:211-22.
https://doi.org/10.1016/B978-0-444-53480-
4.00015-1

2. Zheng Y, Ley SH, Hu FB. Global aetiology and
epidemiology of type 2 diabetes mellitus and its
complications. Nature reviews endocrinology. 2018
;14(2):88-98.
https://doi.org/10.1038/nrendo.2017.151

3. Umanath K, Lewis JB. Update on diabetic
nephropathy: core curriculum 2018. American
journal of kidney diseases. 2018;71(6):884-95.

https://doi.org/10.1053/j.ajkd.2017.10.026

4. ljaz M, Ali I, Hussain A. Diabetes mellitus in Pakistan:
the past, present, and future. International Journal
of Diabetes in Developing Countries. 2020
Mar;40(1):153-4.
https://doi.org/10.1007/s13410-019-00754-x

5. Bommer C, Sagalova V, Heesemann E, Manne-
Goehler J, Atun R, Barnighausen T, et al. Global
Economic Burden of Diabetes in Adults: Projections
From 2015 to 2030. Diabetes Care. 2018;41(5):963-
70.
https://doi.org/10.2337/dc17-1962

6. Donate-Correa J, Martin-Nufiez E, Muros-de-Fuentes
M, Mora-Fernandez C, Navarro-Gonzalez JF.
Inflammatory cytokines in diabetic nephropathy. J
Diabetes Res. 2015; 2015:948417.
https://doi.org/10.1155/2015/948417

7. Nagasu H, Satoh M, Kiyokage E, Kidokoro K, Toida K,
Channon KM, Kanwar YS, Sasaki T, Kashihara N.
Activation of endothelial NAD(P)H oxidase
accelerates early glomerular injury in diabetic mice.
Lab Invest. 2016 ;96(1):25-36.
https://doi.org/10.1038/labinvest.2015.128

Ann Pak Inst Med Sci

July-September 2022 Vol. 18 No. 3 193


https://pubmed.ncbi.nlm.nih.gov/?term=%C3%87a%C4%9Fda%C5%9F+M&cauthor_id=29172653
https://pubmed.ncbi.nlm.nih.gov/?term=Tang+Y&cauthor_id=28378496
https://doi.org/10.1016/B978-0-444-53480-4.00015-1
https://doi.org/10.1016/B978-0-444-53480-4.00015-1
https://doi.org/10.1038/nrendo.2017.151
https://doi.org/10.1053/j.ajkd.2017.10.026
https://doi.org/10.1007/s13410-019-00754-x
https://doi.org/10.2337/dc17-1962
https://doi.org/10.1155/2015/948417
https://doi.org/10.1038/labinvest.2015.128

10.

11.

12.

13.

14.

15.

16.

17.

18.

Diabetes and Inflammation; Association between C-Reactive Protein and Diabetic Nephropathy in Rawalpindi

Mori K, Yokoi H, Kasahara M, Kuwabara T, Imamaki
H, Ishii A, et al. to049new concept concerning the
mechanism of albuminuria in the early stage of
diabetic  Nephropathy: increased glomerular
filtration with partial compensation by increased
tubular reabsorption. Nephrol dial transplant. 2017
;32(suppl_3):iii100-1.
https://doi.org/10.1093/ndt/gfx135.TO049

Seo YS. Prevention and management of
gastroesophageal varices.Clinical and Molecular
Hepatology. Korean Association for the Study of the
Liver; 2018 ;24(1):20-42.
https://doi.org/10.3350/cmh.2017.0064

Chen L, Chen R, Wang H, Liang F. Mechanisms
Linking Inflammation to Insulin Resistance. Int J

Endocrinol. 2015;2015:508409.
https://doi.org/10.1155/2015/508409
Qiu Y ye, Tang L qin. Roles of the NLRP3

inflammasome in the pathogenesis of diabetic
Nephropathy. Pharmacol Res. 2016;114: 251-264.
https://doi.org/10.1016/].phrs.2016.11.004

Algebra OA, Okeoghene OA, Azenabor A. Glycaemic

indices and non-traditional biochemical
cardiovascular disease markers in a diabetic
population in Nigeria. J Coll Physicians Surg

Pak.2011;21(8):455-9

Baloch UT, Kiani IG, Niazi R, Bilal N TF. C-reactive
protein as a low grade inflammatory marker in type
2 diabetic nephropathy. Ann Pak Inst Med Sci.
2011;7:217-21.

Shaheer AK, Tharayil JK, Krishna PW. A comparative
study of high sensitivity c-reactive protein and
metabolic variables in type 2 diabetes mellitus with
and without Nephropathy. J Clin Diagnostic Res.
2017 ;11(9):BC0O1-4.
https://doi.org/10.7860/JCDR/2017/30272.10528
Clotet S, Riera M, Pascual J, Soler MJ. RAS and sex
differences in diabetic Nephropathy. Am J Physiol
Renal Physiol. 2016;310(10):F945-57.
https://doi.org/10.1152/ajprenal.00292.2015
Mufioz C, Isenberg DA. Review of major endocrine
abnormalities in patients with systemic lupus
erythematosus. Clinical and Experimental
Rheumatology. 2019 Jun 6

Teodoro JS, Nunes S, Rolo AP, Reis F, Palmeira CM.
Therapeutic options targeting oxidative stress,
mitochondrial dysfunction, and inflammation to
hinder the progression of vascular complications of
diabetes. Front Physiol. 2019;9:1857.
https://doi.org/10.3389/fphys.2018.01857
Tsalamandris S, Antonopoulos AS, Oikonomou E,
Papamikroulis GA, Vogiatzi G, Papaioannou S,
Deftereos S, Tousoulis D. The role of inflammation in
diabetes: current concepts and future perspectives.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Eur Car Rev. 2019
https://doi.org/10.15420/ecr.2018.33.1
Imran, S., Dildar, S., Taj, S., Khanum, A., & Ahmed, Q.
(2021). A Comparative Study Of High Sensitivity C-
Reactive Protein (HS-CRP) And Glycemic Markers In
Type 2 Diabetes mellitus. PAFMJ; 71(5): 1651-55.
https://doi.org/10.51253/pafmj.v71i5.4918

World Health Organization. (2018). Global status
report on alcohol and health 2018. World Health
Organization.
https://apps.who.int/iris/handle/10665/274603.
You YK, Huang XR, Chen HY, Liu XF, Liu HF, Lan HY.
C-Reactive Protein Promotes Diabetic Kidney
Disease in DB/DB Mice via the CD32b-Smad3-mTOR
signaling Pathway. Sci Rep. 2016 ;6:26740
https://doi.org/10.1038/srep26740

Shah JP, Yadav C, Yadav DK, Subedi S, Neupane S,
Pandey S. Study of hs-CRP, Blood Glucose and Blood
Pressure to evaluate the risk of Nephropathy in type
2 Diabetes. Int J Biochem Biomol. 2016 ;1(1-2):6-11
Sproston NR, Ashworth JJ. Role of C-Reactive Protein
at Sites of Inflammation and Infection. Front
Immunol. 2018 Apr 13;9:754. doi:
10.3389/fimmu.2018.00754.

Cagdas M, Renciizogullari I, Karakoyun S, Karabag Y,
Yesin M, Artag |, llis D, Cagdas OS, Tezcan AH,
Tanboga HI. Assessment of relationship between C-
reactive protein to albumin ratio and coronary
artery disease severity in patients with acute
coronary syndrome. Angiology. 2019 Apr;70(4):361-
8. https://doi.org/10.1177/0003319717743325
Pojski¢ L, Hasi¢ S, Tahto E, Arnautovi¢-Torlak V,
Pojski¢ B. Influence of C-reactive protein on the
occurrence and assessing of albuminuria severity in
diabetics. Med Glas. 2018;15(1):10-5.

Chow FY, Nikolic-Paterson DJ, Ozols E, Atkins RC TG.
Intracellular adhesion molecule-1 deficiency is
protective against Nephropathy in type 2 diabetic
DB/DB mice. J Am Soc Nephrol. 2005;16:1711-22.
https://doi.org/10.1681/ASN.2004070612

Tang, Y, Fung, E, Xu, A, Lan, H-Y. C-reactive protein
and ageing. Clin Exp Pharmacol Physiol. 2017; 44: 9-
14. https://doi.org/10.1111/1440-1681.12758
Mugabo Y, Li L, Renier G. The connection between
C-reactive protein (CRP) and diabetic vasculopathy.
Focus on preclinical findings. Curr Diabetes Rev.
2010 Jan;6(1):27-34. doi:
https://doi.org/10.2174/157339910790442628
Habib SS, Kurdi M, Al Aseri Z, Suriya MO. CRP levels
are higher in patients with ST elevation than non-ST
elevation acute coronary syndrome. Arqg Bras
Cardiol. 2011 Jan;96(1):13-7. English, Portuguese,
Spanish.
https://doi.org/10.2174/157339910790442628

;14(1):50.

Ann Pak Inst Med Sci

July-September 2022 Vol. 18 No. 3

194


https://doi.org/10.1093/ndt/gfx135.TO049
https://doi.org/10.3350/cmh.2017.0064
https://doi.org/10.1155/2015/508409
https://doi.org/10.1016/j.phrs.2016.11.004
https://doi.org/10.7860/JCDR/2017/30272.10528
https://doi.org/10.1152/ajprenal.00292.2015
https://doi.org/10.3389/fphys.2018.01857
https://doi.org/10.15420/ecr.2018.33.1
https://doi.org/10.51253/pafmj.v71i5.4918
https://doi.org/10.1038/srep26740
https://doi.org/10.1177/0003319717743325
https://doi.org/10.1681/ASN.2004070612
https://doi.org/10.1111/1440-1681.12758
https://doi.org/10.2174/157339910790442628
https://doi.org/10.2174/157339910790442628

doi. 10.48036/apims.v18i3.604

30. Sinha SK, Nicholas SB, Sung JH, Correa A, Findings From the Jackson Heart Study. Diabetes
Rajavashisth TB, Norris KC, Lee JE. hs-CRP Is Care. 2019 Nov;42(11):2083-2089.
Associated With Incident Diabetic Nephropathy: https://doi.org/10.2337/dc18-2563

Ann Pak Inst Med Sci July-September 2022 Vol. 18 No. 3 195


https://doi.org/10.2337/dc18-2563

