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            Abstract

            
               
To assess C reactive protein (CRP) in detecting type-II diabetes mellitus with nephropathy. Patients with a history of diabetes
                  type 2 with nephropathy and patients with diabetes type 2 without nephropathy were included in the study. A total of 30 cases,
                  both male and female, were recruited and compared with30 normal healthy adults. Each participant (age, gender, BMI, i.e. body
                  mass index and WHR, i.e. waist-hip ratio) were recorded. CRP was measured by immunoturbidimetric method. Total cholesterol,
                  triglycerides, and high-density lipoprotein (HDL) cholesterol were measured by the CHOD-POD method, GPO-PAP method, and CHOD-POD/phosphotungstic
                  method. Low-density lipoprotein (LDL)cholesterol and very low-density cholesterol were measured by Friedewald formula. Lipoprotein
                  ratios ware also calculated. CRP was significantly (p=0.0001) higher among cases (12.60±3.30) compared to controls (5.47±4.29).
                  CRP >9.5 correctly (efficacy) predicted DM2 with DN among 46.7% cases with sensitivity and specificity of 93.3 (95%CI=84.4-102.3)
                  and 76.7 (95%CI=61.5-91.8) respectively. The area under the curve (AUC) was also high (AUC=0.85, 95%CI=0.75-0.95). There was
                  a poor correlation of CRP with lipid profile among DM-2 with DN. Linear regression analysis showed that lipid biomarkers such
                  as HDL, LDL, VLDL & total cholestarol-to-HDL ratio as well as BMI and WHR were positive predictors of CRP after adjusted for
                  age and sex. In turn, HDL, LDL, VLDL and TC to HDL ratio level were a negative predictive factor of CRP levels. The increase
                  of 1 unit on HDL was associated with a reduction of 1.25 in CRP levels. In this study, the level of CRP was higher among cases
                  compared to controls. This study also found that CRP >9.5 had good sensitivity and specificity in predicting DM2 with DN.
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               Introduction

            Diabetic neuropathy is the most common cause of endstage renal disease (ESRD) associated with high rates of morbidity and
               mortality. It is of utmost importance to emphasise the early identification and treatment of this chronic complication, reducing
               the medical and economic burden associated with it  (Couser, 2011; Lee & Choi, 2015). There has been intensive research showing that different serum or urinary bio-markers have variable diagnostic acquracies
               in predicting glomerular or tubuler kidney injury  (Looker, 2015). Most of the studies use done biomarker or focused on just one-stage diabetic nephropathy when assessing the diagnostic
               value to predict pathological changes during diabetic-nephropathy  (Fiseha, 2015; Mussap, 2002).
            

            C reactive protein(CRP) is an acute phase reactent produced by hepatocytes, and its production is regulated by interleukin-6
               (IL-6) and other inflammatory cytokines. CRP is a useful nonspecific biomarker, and CRP measurement is used as a screening-test
               for organic diseases, assessment of disease activity in inflammatory conditions such as rheumatological diseases, diagnosis
               and management of infection, and the differential diagnosis or classification of inflammatory diseases  (Pepys & Hirschfield, 2003).
            

            CRP levels reflect the disease course of certain diseases, including infections, inflammatory disease, necrosis, traumand
               malignency. CRP measurement was fond of being associated with increased risk of all-cause mortality in the Copenhagen City
               heart study, and the study revealed that a doubling of CRP levels correlated with a 1.43-fold risk of cardiovascular mortality
               and 1.38-fold risk of cancer mortality  (Zacho, 2010).  
            

            The present study was conducted to assess the predictive value of CRP in detecting type-II diabetes mellitus with nephropathy.

         

         
               Materials and Methods

            The present case-control study was conducted in the Department of Biochemistry and General Medicine at S.M.M.H. Medical College
               and Hospital and Santosh Medical College & Hospital Ghaziabad (Delhi NCR). Written informed consent was obtained from all
               individuals. The study was ethically approved by the institutional ethicel committee. Patients with a history of diabetes
               type2 with nephropathy and patients with a history of diabetes type 2 without nephropathy were included in the study. A total
               of 30cases and 30 controls were included in the study. Basic details of each participant (age, gender, BMI, i.e. body mass
               index) were noted. CRP was measured by immunoturbidimetric method. Fasting blood samples were obtained from each participant
               to quantify lipid profile (cholesterol, triglyceride, HDL, LDL, VLDL) and inflammatory markers CRP. The study was conducted
               from December 2017 – January 2020.  

            
               Inclusion criteria 
               
            

            Patients having history and blood glucose level suggestive of diabetes and high fasting blood glucose with a duration of diabetes
               type2 more than five years with the involvement of kidneys were included and normal healthy adults were included in the study.
               The age group criterion for this study was from 25 to 85 years.
            

            
               Exclusion criteria
               
            

            Type1 diabetic patients and patients with any evidence of renal failure from any other cause: nephritic syndrome, urinary
               tract infection, urolithiasis, acute illness, physiological, abnormal stress, exercise, high altitude hypoxia, myocardial
               ischaemia and ketonuria were excluded from the study.
            

            
               Methods
               
            

            Basic details, including age and body mass index (BMI), were noted. BMI was calculated, dividing weight in a kilogram of an
               individual with the square of the height of that individual in the meter. Blood parameters total cholesterol [TC], triglycerides
               [TGs], high-density lipoprotein [HDL] cholesterol, LDL-cholesterol, very low-density lipoprotein [VLDL], lipoprotein ratios,
               and CRP were also measured. TC, TG, and HDL-cholesterol were measured by CHOD-POD method, GPO-PAP method, and CHOD-POD/phosphotungstic
               method. LDL-cholesterol and VLDL were measured by Friedewald formula. Lipoproteinratios, including TC/HDL-cholesterol and
               LDL-cholesterol/HDL-cholesterol, were also calculated. Hs-CRP was also measured by ELISA method.
            

            
               Statistical analysis
               
            

            The results are presented in frequencies, percentages and mean±SD. The Chi-square test was used to compare categorical variables
               between cases and controls. The Unpaired t-test was used to compare the CRP level between cases and controls. The receiving
               operating curve (ROC)analysis was carried out. The area under the curve (AUC)with its 95% confidence interval (CI) was calculated.
               The sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) with its 95% CI was calculated.
               The p-value<0.05 was considered significant. All the analysis was carried out on SPSS 16.0version (Chicago, Inc., USA).
            

         

         
               Results

            Table  1 shows the basic characteristics of patients of Type-II DiabetesMellitus with Nephropathy. There was no significant (p>0.05)
               difference in the basic characteristics of patients between the groups showing comparability of the groups in terms of the
               basic characteristics of patients.
            

            

            
                  
                  Table 1

                  Basic characteristics of patients of Type-II Diabetes Mellitus with Nephropathy

               

               
                     
                        
                           	
                              
                           
                           Basic characteristics

                           
                        
                        	
                              
                           
                           Cases (n=30)

                           
                        
                        	
                              
                           
                           Controls (n=30)

                           
                        
                        	
                              
                           
                           p-value1

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Age in years, mean±SD

                           
                        
                        	
                              
                           
                           54.50±9.91

                           
                        
                        	
                              
                           
                           53.70±12.20

                           
                        
                        	
                              
                           
                           0.78

                           
                        
                     

                     
                           	
                              
                           
                           
                              
                                 
                                 
Gender, no. (%)

                                 
                              
                           
                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Male

                           
                        
                        	
                              
                           
                           16 (53.3)

                           
                        
                        	
                              
                           
                           14 (46.7)

                           
                        
                        	
                              
                           
                           0.60

                           
                        
                     

                     
                           	
                              
                           
                           Female

                           
                        
                        	
                              
                           
                           14 (46.7)

                           
                        
                        	
                              
                           
                           16 (53.3)

                           
                        
                     

                     
                           	
                              
                           
                           Height in cms, mean±SD

                           
                        
                        	
                              
                           
                           1.66±0.09

                           
                        
                        	
                              
                           
                           1.63±0.08

                           
                        
                        	
                              
                           
                           0.14

                           
                        
                     

                     
                           	
                              
                           
                           Weight in kgs, mean±SD

                           
                        
                        	
                              
                           
                           76.53±17.48

                           
                        
                        	
                              
                           
                           70.33±12.14

                           
                        
                        	
                              
                           
                           0.11

                           
                        
                     

                     
                           	
                              
                           
                           BMI in kg/mtr2, mean±SD

                           
                        
                        	
                              
                           
                           27.89±7.70

                           
                        
                        	
                              
                           
                           26.61±5.92

                           
                        
                        	
                              
                           
                           0.47

                           
                        
                     

                     
                           	
                              
                           
                           WHR, mean±SD

                           
                        
                        	
                              
                           
                           1.02±0.08

                           
                        
                        	
                              
                           
                           0.96±0.22

                           
                        
                        	
                              
                           
                           0.15

                           
                        
                     

                  
               

               

            

            

            CRP was significantly (p=0.0001) higher among cases (12.60±3.30) compared to controls (5.47±4.29) (Table  2).
            

            
                  
                  Table 2

                  Comparison of CRP between the groups

               

               
                     
                        
                           	
                              
                           
                           Groups

                           
                        
                        	
                              
                           
                           CRP (Mean±SD)

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Case

                           
                        
                        	
                              
                           
                           12.60±3.30

                           
                        
                     

                     
                           	
                              
                           
                           Controls

                           
                        
                        	
                              
                           
                           5.47±4.29

                           
                        
                     

                     
                           	
                              
                           
                           p-value1

                           
                        
                        	
                              
                           
                           0.0001*

                           
                        
                     

                  
               

               

            

            

            Table  3 & Figure  1 shows the predictive values of CRP in predicting DM-2 with DN. CRP >9.5 correctly (efficacy) predicted DM2 with DN among46.7%
               cases with sensitivity and specificity of 93.3 (95%CI=84.4-102.3) and 76.7 (95%CI=61.5-91.8) respectively. The AUC was also
               high (AUC=0.85, 95%CI=0.75-0.95).
            

            

            
                  
                  Figure 1

                  ROC curve showing sensitivity and specificity of CRP in predicting DM-2 with DN

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/34761232-b2db-4717-a774-a975e6a014d0/image/e4b23773-bc76-450e-a2f0-0101670c14d0-upicture3.png]

            

            There was a poor correlation of CRP with lipid profile among DM-2 with DN (Table  4).
            

            In Table  5, linear regression analysis showed that lipid biomarkers such as HDL, LDL, VLDL & total cholesterol-to-HDL ratio as well
               as BMI and WHR were positive predictors of CRP after adjusted for age and sex. In turn, HDL, LDL, VLDL and TC to HDL ratio
               level were a negative predictive factor of CRP levels. The increase of 1 unit on HDL was associated with a reduction of 1.25
               in CRP levels. However, all the predictors had no statistical significance (p>0.05).
            

         

         
               Discussion

            C-reactive protein (CRP) is a normal plasma protein that belongs to the evolutionary ancient and stably conserved pentraxin
               family. It rises 100–1000-fold within 24–72 h in a cytokine-mediated response to most forms of tissue injury, infection and
               inflammation  (Volanakis, 2001). In clinical studies, elevated levels of CRP are a risk factor for atherosclerosis and development of cardiovascular diseases
               such as peripheral artery disease, myocardial infarction and stroke. In haemodialysis, mean CRP levels are 8-fold higher than
               in healthy-controls being a powerful predictor of all-cause and cardiovascular death even after a follow-up period of 4 years
               (Gussekloo, 2000; Wanner, 2002).
            

            In this study, CRP was significantly (p=0.0001) higher among cases (12.60±3.30) compared to controls (5.47±4.29). CRP level
               is significantly elevated in diabetic patients relative to healthy individuals. These results are in keeping with those of
               11 who demonstrated that levels of CRP are significantly elevated in patients with T2DM versus controls. 12 and 13 mentioned that hyperglycemia stimulates the liberation of the inflammatory cytokine such as IL-6 and TNF-α from different
               cell types and results the secretion of acute phase reactants by adipocytes.
            

            

            
                  
                  Table 3

                  Predictive values of CRP in predicting DM-2 with DN

               

               
                     
                        
                           	
                              
                           
                           CRP cutoff

                           
                        
                        	
                              
                           
                           Cases

                           
                        
                        	
                              
                           
                           Controls

                           
                        
                        	
                              
                           
                           Total

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           No

                           
                        
                        	
                              
                           
                           %

                           
                        
                        	
                              
                           
                           No

                           
                        
                        	
                              
                           
                           %

                           
                        
                        	
                              
                           
                           No

                           
                        
                        	
                              
                           
                           %

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                            >9.5

                           
                        
                        	
                              
                           
                           28

                           
                        
                        	
                              
                           
                           46.7

                           
                        
                        	
                              
                           
                           7

                           
                        
                        	
                              
                           
                           11.7

                           
                        
                        	
                              
                           
                           35

                           
                        
                        	
                              
                           
                           58.3

                           
                        
                     

                     
                           	
                              
                           
                            ≤9.5

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           3.3

                           
                        
                        	
                              
                           
                           23

                           
                        
                        	
                              
                           
                           38.3

                           
                        
                        	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           41.7

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           50.0

                           
                        
                        	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           50.0

                           
                        
                        	
                              
                           
                           60

                           
                        
                        	
                              
                           
                           100.0

                           
                        
                     

                     
                           	
                              
                           
                           
                              
                                 
                                 
Predictive values, % (95%CI) 

                                 
                              
                           
                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Sensitivity

                           
                        
                        	
                              
                           
                           93.3 (84.4-102.3)

                           
                        
                     

                     
                           	
                              
                           
                           Specificity

                           
                        
                        	
                              
                           
                           76.7 (61.5-91.8)

                           
                        
                     

                     
                           	
                              
                           
                           PPV

                           
                        
                        	
                              
                           
                           80.0 (66.7-93.3)

                           
                        
                     

                     
                           	
                              
                           
                           DNV

                           
                        
                        	
                              
                           
                           92.0 (81.4-102.6)

                           
                        
                     

                     
                           	
                              
                           
                           AUC

                           
                        
                        	
                              
                           
                           0.85 (0.75-0.95)

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 4

                  Correlation of HbA1c with lipid profile among patients of DM-2 with DN

               

               
                     
                        
                           	
                              
                           
                           Lipid profile

                           
                        
                        	
                              
                           
                           HbA1c

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Correlation coefficient

                           
                        
                        	
                              
                           
                           p-value

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           TC

                           
                        
                        	
                              
                           
                           -0.09

                           
                        
                        	
                              
                           
                           0.63

                           
                        
                     

                     
                           	
                              
                           
                           TG

                           
                        
                        	
                              
                           
                           0.17

                           
                        
                        	
                              
                           
                           0.35

                           
                        
                     

                     
                           	
                              
                           
                           HDL

                           
                        
                        	
                              
                           
                           0.04

                           
                        
                        	
                              
                           
                           0.79

                           
                        
                     

                     
                           	
                              
                           
                           LDL

                           
                        
                        	
                              
                           
                           -0.05

                           
                        
                        	
                              
                           
                           0.75

                           
                        
                     

                     
                           	
                              
                           
                           VLDL

                           
                        
                        	
                              
                           
                           -0.02

                           
                        
                        	
                              
                           
                           0.88

                           
                        
                     

                     
                           	
                              
                           
                           TC/HDL

                           
                        
                        	
                              
                           
                           -0.14

                           
                        
                        	
                              
                           
                           0.45

                           
                        
                     

                  
               

            

            

            
                  
                  Table 5

                  Multivariate linear regression analysis with CRP as a dependent variable

               

               
                     
                        
                           	
                              
                           
                           Predictors of CRP

                           
                        
                        	
                              
                           
                           Beta coefficient

                           
                        
                        	
                              
                           
                           95%CI

                           
                        
                        	
                              
                           
                           p-value

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           BMI

                           
                        
                        	
                              
                           
                           0.17

                           
                        
                        	
                              
                           
                           -0.08 to 0.44

                           
                        
                        	
                              
                           
                           0.17

                           
                        
                     

                     
                           	
                              
                           
                           WHR

                           
                        
                        	
                              
                           
                           -14.10

                           
                        
                        	
                              
                           
                           -32.93 to 4.73

                           
                        
                        	
                              
                           
                           0.13

                           
                        
                     

                     
                           	
                              
                           
                           TC

                           
                        
                        	
                              
                           
                           0.26

                           
                        
                        	
                              
                           
                           -0.30 to 0.83

                           
                        
                        	
                              
                           
                           0.34

                           
                        
                     

                     
                           	
                              
                           
                           TG

                           
                        
                        	
                              
                           
                           0.02

                           
                        
                        	
                              
                           
                           -0.01 to 0.06

                           
                        
                        	
                              
                           
                           0.15

                           
                        
                     

                     
                           	
                              
                           
                           HDL

                           
                        
                        	
                              
                           
                           -1.25

                           
                        
                        	
                              
                           
                           -4.73 to 2.23

                           
                        
                        	
                              
                           
                           0.46

                           
                        
                     

                     
                           	
                              
                           
                           LDL

                           
                        
                        	
                              
                           
                           -0.01

                           
                        
                        	
                              
                           
                           -0.16 to 0.12

                           
                        
                        	
                              
                           
                           0.79

                           
                        
                     

                     
                           	
                              
                           
                           VLDL

                           
                        
                        	
                              
                           
                           -0.01

                           
                        
                        	
                              
                           
                           -0.13 to 0.11

                           
                        
                        	
                              
                           
                           0.84

                           
                        
                     

                     
                           	
                              
                           
                           TC/HDL

                           
                        
                        	
                              
                           
                           -7.81

                           
                        
                        	
                              
                           
                           -32.93 to 4.73

                           
                        
                        	
                              
                           
                           0.31

                           
                        
                     

                  
               

            

            14 and 15 proved that CRP is an acute phase reactant produced primarily in the liver under the activation of adipocyte-derived proinflammatory
               cytokines.
            

            This study found that CRP >9.5 correctly (efficacy) predicted DM2 with DN among 46.7% cases with sensitivity and specificity
               of 93.3 (95%CI=84.4-102.3) and 76.7 (95%CI=61.5-91.8) respectively. The AUC was also high (AUC=0.85, 95%CI=0.75-0.95). 16 showed that the best cut-off value of serum CRP in diabetic patients was 42.1 mg/l with 62.5% sensitivity and 82.5% specificity.
               (Ridker, 2003), who mentioned that increased level of CRP is related to an 8-fold increase in cardiovascular mortality. Furthermore, Bahceci
               et al. found that hs-CRP levels are increased in patients with CHD, whether they are diabetic or non-diabetic than in controls,
               and the levels of hs-CRP in the diabetic patient with CHD are also higher than patients with CHD only. We found that linear
               regression analysis showed that lipid biomarkers such as HDL, LDL, VLDL & total cholesterol-to-HDL ratio as well as BMI and
               WHR were positive predictors of CRP after adjusted for age and sex. Saraheimo et al. showed that in multiple regresion analysis
               albumin excretion rate was the only variable independently associated with C-reactive protein (p=0.03).
            

         

         
               Conclusions

            In this study, the level of CRP was higher among cases compared to controls. This study also found that CRP >9.5 had good
               sensitivity and specificity in predicting DM2 with DN.
            

         

      

      
         
               Acknowledgement

            We thankfully acknowledge all the Department of Biochemistry and Department of Medicine, Santosh Medical College and Hospital,
               Santosh deemed to be University, Ghaziabad, Uttar Pradesh, Delhi-NCR India and SMMH Medical College, Saharanpur.
            

            
               Funding Support
               
            

            The authors declare that they have no funding support for this study.

            
               Conflict of Interest
               
            

            The authors declare that they have no conflict of interest for this study.

         

         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Lee, S Y & Choi, M E,   (2015). Urinary biomarkers for early diabetic nephropathy: beyond albuminuria. Pediatric Nephrology, 30(7), 1063–1075.
                     

                  

                  
                     
                        2 
                              

                     

                     Couser, William G,   (2011). The contribution of chronic kidney disease to the global burden of major noncommunicable diseases. Kidney International, 80(12), 1258–1270. 10.1038/ki.2011.368

                  

                  
                     
                        3 
                              

                     

                     Looker, Helen C,   (2015). Biomarkers of rapid chronic kidney disease progression in type 2 diabetes. Kidney International, 88(4), 888–896. 10.1038/ki.2015.199

                  

                  
                     
                        4 
                              

                     

                     Mussap, Michele,   (2002). Cystatin C is a more sensitive marker than creatinine for the estimation of GFR in type 2 diabetic patients. Kidney International, 61(4), 1453–1461. 10.1046/j.1523-1755.2002.00253.x

                  

                  
                     
                        5 
                              

                     

                     Fiseha, Temesgen,   (2015). Urinary biomarkers for early diabetic nephropathy in type 2 diabetic patients. Biomarker Research, 3(1), 1–7. 10.1186/s40364-015-0042-3

                  

                  
                     
                        6 
                              

                     

                     Pepys, Mark B & Hirschfield, Gideon M,   (2003). C-reactive protein: a critical update. Journal of Clinical Investigation, 111(12), 1805–1812. 10.1172/jci200318921

                  

                  
                     
                        7 
                              

                     

                     Zacho, J,   (2010). C-reactive protein and all-cause mortality--the Copenhagen City Heart Study. European Heart Journal, 31(13), 1624–1632. 10.1093/eurheartj/ehq103

                  

                  
                     
                        8 
                              

                     

                     Volanakis, J,   (2001). Human C-reactive protein: expression, structure, and function. Molecular Immunology, 38(2-3), 189–197. 10.1016/s0161-5890(01)00042-6

                  

                  
                     
                        9 
                              

                     

                     Gussekloo, Jacobijn,   (2000). C-Reactive Protein Is a Strong but Nonspecific Risk Factor of Fatal Stroke in Elderly Persons. Arteriosclerosis, Thrombosis, and Vascular Biology, 20(4), 1047–1051. 10.1161/01.atv.20.4.1047

                  

                  
                     
                        10 
                              

                     

                     Wanner, Christoph,   (2002). Inflammation and cardiovascular risk in dialysis patients. Kidney International, 61(80), S99–S102. 10.1046/j.1523-1755.61.s80.18.x

                  

                  
                     
                        11 
                              

                     

                     Belfki, Hanen,   (2012). Association Between C-Reactive Protein and Type 2 Diabetes in a Tunisian Population. Inflammation, 35(2), 684–689. 10.1007/s10753-011-9361-1

                  

                  
                     
                        12 
                              

                     

                     Morohoshi, M,   (1996). Glucose-dependent interleukin 6 and tumor necrosis factor production by human peripheral blood monocytes in vitro.
                        Diabetes, 45(7), 954–959.
                     

                  

                  
                     
                        13 
                              

                     

                     Guha, Mausumee,   (2000). Molecular Mechanisms of Tumor Necrosis Factor α Gene Expression in Monocytic Cells via Hyperglycemia-induced Oxidant
                        Stress-dependent and -independent Pathways. Journal of Biological Chemistry, 275(23), 17728–17739. 10.1074/jbc.275.23.17728

                  

                  
                     
                        14 
                              

                     

                     Grunfeld, Carl & Feingold, Kenneth R,   (1996). Regulation of lipid metabolism bycytokines during host defense. Nutrition, 12(1), S24–S26. 10.1016/0899-9007(95)00073-9

                  

                  
                     
                        15 
                              

                     

                     Hirschfield, G M & Pepys, M B,   (2003). C-reactive protein and cardiovascular disease: new insights from an old molecule. QJM: An International Journal of Medicine, 96(11), 793–807. 10.1093/qjmed/hcg134

                  

                  
                     
                        16 
                              

                     

                     Ahmed, Hanaa H,   (2017). Clinical significance of procalcitonin and c-reactive protein in the prediction of cardiovascular complications
                        in patients with type 2 diabetes mellitus. Asian Journal of Pharmaceutical and Clinical Research, 10(9), 297–306. 10.22159/ajpcr.2017.v10i9.19524

                  

                  
                     
                        17 
                              

                     

                     Ridker, P M,   (2003). Cardiology Patient Page. C-reactive protein: A simple test to help predict the risk of heart attack and stroke.
                        Circulation, 108(12), e81–e85.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      A study to assess the predictive value of CRP in detecting type-II diabetes mellitus with nephropathy


      
        		
          Content
        


      


    
  

