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Abstract
Objective
To study the prevalence and correlates of increased urinary albumin excretion (UAE) in an Iranian type 2 diabetic population.

Methods
Over a one year period since October 2002, 400 consecutive type 2 diabetic patients referred to an outpatient diabetes clinic, were enrolled in a cross sectional study. Subjects had no history of renal impairment or overt proteinuria. Data concerning demographic characteristics and cardiovascular risk factors were recorded and height, weight and blood pressure were measured. Glucose, cholesterol, HDL-C, LDL-C, triglyceride, apoprotein B, lipoprotein a, creatinine, and HbA1c were measured in fasting blood samples. Overnight twelve-hour UAE were assessed by immunoturbidometry method. Regression analyses were employed to determine the correlates of UAE.

Results
Out of 400 patients, 156 (40%) subjects had increased UAE (UAE ≥ 30 mg/24 hour). The UAE was higher in males compared to females (145.5 vs. 72.1 mg/day; p < 0.05); however, the age and HDL adjusted UAE levels were not significantly different between men and women (120.1 vs. and 87.9 mg/day; p = 0.37). Increased UAE was correlated with decreasing HDL-C and a longer duration of diabetes independent of other variables; increased UAE was correlated with HbA1c as well. Age, systolic and diastolic blood pressure, total cholesterol, LDL-C, triglyceride, apoprotein B, lipoprotein a, and GFR did not correlate with increased UAE.

Conclusion
In this study, increased UAE was considerably frequent among type 2 diabetic patients without any significant history of renal dysfunction. Albuminuria was found to be associated with dyslipidemia (low HDL-C), long duration of diabetes, and uncontrolled glycemia revealed by higher HbA1c.


Background
The prevalence of type 2 diabetes (T2D) and its complications are on the rise in developing countries [1–3]. Increased urinary albumin excretion (UAE) is an indicator of damage of the vascular endothelium, an unyielding marker of cardiovascular disease pathologies [4, 5] and renal impairment [6], and a strong marker of developing diabetes complications [1]. In Iran as a developing nation, diabetes is noticeably common (7.7% of 25–64 year old population) [8] and the association of diabetes and acute coronary events are well underscored [9]. Nevertheless, the prevalence and correlates of increased UAE have not been studied in Iranian diabetic patients so far. The intent of the present study was thus to study the prevalence of albuminuria and its correlates in an Iranian type 2 diabetic population.

Methods
An uncontrolled registry single centre cross sectional study was conducted from October 2002 to September 2003 in the outpatient diabetes clinic of Vali-Asr Hospital, a teaching university hospital of Tehran University of Medical sciences (Tehran, Iran). Patients with T2D visited by two of the authors (M.N. and N.A.) were invited to participate in this study. Patients with elevated serum creatinine (1.3 mg/dl for women and 1.5 mg/dl for men), overt proteinuria revealed by dipstick, those with evidence of non-diabetic renal disease, heart failure, systemic or local infections, and those with FBS > 400 mg/dl were not included. Records of patients were reviewed and the diagnosis of T2D was established according to the criteria of the American Diabetes Association [10]. Health characteristics and demographic data of patients, including age, duration of diabetes and smoking were obtained by data sheet review. Height, weight in light clothing, and blood pressure (in sitting position after 10 minutes rest) were measured. The study protocol was approved by the review board of Endocrine Research Council and medical ethics committee of Tehran University of Medical sciences. All subjects gave informed consent.
Out of 435 visited eligible type 2 diabetic patients, 400 individuals participated in the biochemical examination and completed the study with valid UAE measurements. Twelve hour fasting blood samples of the patients were collected within one month of the visit. The patients were instructed to collect their urine in acid boric supplied containers from 7 pm to 7 am under standard conditions. Glucose, creatinine, triglyceride, total cholesterol, high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), apoprotein B [apo(B)], and lipoprotein a [Lp(a)] were determined in blood samples and urine analyses were performed. Glycated hemoglobin (HbA1c) was determined in blood samples since June 2003 (122 patients). HDL-C, apo(B), and triglyceride were determined using immunoinhibition, immunoturbidometry, and Tinder enzymatic methods, respectively. UAE was measured by latex turbidimetric immunoassay method employing DAKO (Glostrop, Denmark) package.
Definition of variables
Obesity was defined as body mass index (BMI, weight divided by square of height) equal or more than 30 kg/m2 [11]. Hypertension was defined as the use of antihypertensive medication(s) or systolic blood pressure (SBP) of ≥ 140 mmHg or diastolic blood pressure (DBP) of ≥ 90 mmHg [12]. Smoking was defined as a history of regular daily smoking equal or more than one pack-year. Subjects with UAE > 30 mg/24 h were defined as having abnormal UAE or albuminuria. Normo-, micro-, and macro-albuminuria were defined as UAE < 30 mg/24 h, between 30–300 mg/24 h, and >300 mg/24 h. Twelve-hour overnight UAE level was doubled as an estimate of 24 hour UAE. Dyslipidemia was defined as LDL-C > 100 mg/dl, HDL-C < 40 mg/dl for men and <50 mg/dl for women, triglyceride > 150 mg/dl, apo (B) > 110 mg/dl, or Lp(a) > 30 mg/dl. Glomerular filtration rate (GFR) was calculated based on the Cockcroft-Gault formula estimated creatinine clearance.

Statistical methods
Health characteristics of subjects with normal and abnormal UAE were compared with Chi-square analysis for qualitative data and Student's t-test for quantitative data, wherever appropriate. A series of bivariate regression analyses were used to examine the association of abnormal albuminuria with different independent variables including age, sex, duration of diabetes, BMI, glycated hemoglobin, triglyceride, total cholesterol, LDL-C, HDL-C, apo(B), and Lp(a). Mutivariate linear and binary (increased vs. normal UAE) regression models were designed to examine the correlates of abnormal albuminuria employing significant correlated variables of bivariate regression analyses. The univariate general linear model was applied to perform regression analysis and analysis of variances for UAE levels – as dependent variable – by sex as fixed factor, and age, duration of diabetes, and HDL-C as co-variables. Likewise, the univariate general linear models were employed to examine the equality of HDL-C among different albuminuria and sex strata with the confounding variables as covariates including age and duration of diabetes. A probability level of < 0.05 was considered statistically significant. Data was analyzed using SPSS Version 13.0 for Windows (SPSS, Chicago, IL).


Results
Out of 400 (116 males and 284 females) diabetic patients, 133 individuals had microalbuminuria (33%; 95% confidence intervals (CI): 28–38%), and 23 had macroalbuminuria (5.8%; CI: 3.5–8%). Subjects with abnormal UAE had lower HDL-C (42.6 ± 13.5 vs.46.1 ± 16.1 mg/dl; p < 0.05), higher triglyceride (225.1 ± 139.3 vs. 199.2 ± 116.6 mg/dl; p = 0.055) and longer durations of diabetes (10.8 ± 8 vs. 7.7 ± 6.8 years; p < 0.001). Age, BMI, SBP and DBP, and serum lipids including LDL and total cholesterol, apo(B) and Lp(a) were not different between subjects with normal and abnormal UAE (table 1). In females, differences of HDL-C, triglyceride, and duration of diabetes between subjects with normal and abnormal albuminuria were found to be significant. In males, the difference of duration of diabetes between those with abnormal and normal UAE was significant.Table 1Health characteristics of participants in respect to gender and urinary albumin excretion


	 	Males (n = 116)
	Females (n = 284)
	Total
	 
	 	Normal UAE
(n = 57)
	Abnormal UAE
(n = 59)
	Normal UAE
(n = 187)
	Abnormal UAE
(n = 97)
	Normal UAE
(n = 244)
	Abnormal UAE
(n = 165)
	All participants
(n = 400)

	Age
	56.5(12.6)
	57.3(10.8)
	52.8(10.4)
	54.7(10.3)
	53.6(11)
	55.6(10.5)
	54.4(10.9)

	duration of diabetes(yr)
	7.2(6.4)
	12(9.3) †
	7.8(6.9)
	10.1(7.2) †
	7.7(6.8)
	10.8(8)†
	8.9(7.4)

	Systolic BP
	126.9(17.1)
	131.2(13.9)
	132.4(21.7)
	135(21.7)
	131.2(20.8)
	133.6(19.2)
	132.1(20.2)

	Diastolic BP
	75.7(11.7)
	79.8(9.5)
	80.9(11.5)
	82.2(11.9)
	79.7(11.7)
	81.3(11.1)
	80.3(11.5)

	GFR (calculated)
	90.3(39.2)
	89.4(33.1)
	94.2(29.3)
	88.3(39.4)
	93.5(31.1)
	88.7(37.3)
	91.7(33.6)

	Cholesterol
	193.4(45.7)
	188(60.2)
	231.9(70.5)
	230(63.3)
	223.1(67.5)
	213.9(65.2)
	219.4(66.7)

	HDL-C
	39.9(11.7)
	39.6(16.6)
	48(16.8)
	44.4(10.9) †
	46.1(16.1)
	42.6(13.5) †
	44.7(15.2)

	LDL-C
	120.1(35.7)
	116.5(43.5)
	141.3(47.6)
	135.8(46.1) †
	136.2(45.9)
	128.1(45.9)
	133(46)

	Triglycerides
	166.1(75.9)
	180.9(106.5)
	209.2(124.8)
	252.6(150.4)
	199.2(116.6)
	225.1(139.3)
	209.5(126.6)

	APOB
	101.9(23.2)
	97.6(29.8)
	114.9(32)
	118.5(29.7)
	111.9(30.7)
	110.4(31.4)
	111.3(30.9)

	Lp(a)
	45.6(37.8)
	38.3(37.2)
	48.5(37.3)
	59.8(52.4)
	47.8(37.4)
	51.4(48.1)
	49.2(41.9)

	FPG
	222.5(81.1)
	191.9(70.6)
	194(70.4)
	214.9(94.8)
	199.7(73.3)
	206.5(87.1)
	202.3(78.8)

	HbA1c
	7.8(2.1)
	9.5(2.5)
	9.2(2.8)
	10(3.6)
	8.9(2.7)
	9.8(3.2)
	9.3(3)


Data are mean (standard deviation); † indicates p < 0.05; BP: blood pressure; FPG: fasting plasma glucose; GFR: glomerular filtration rate



The frequency of increased UAE was significantly higher in men than in women (51% vs. 34%, p < 0.005). Male participants were older than females (56.9 ± 11.7 vs. 53.4 ± 10.4 years, p < 0.05) but the duration of diabetes was the same in males and females (9.5 ± 8.3 vs. 8.6 ± 7.1 years). Women had higher mean BMI, DBP, total cholesterol, LDL-C, HDL-C, triglyceride, apo(B), and Lp(a) compared to men (data not shown). The mean UAE value was higher in men compared to women (145.5 vs. 72.1 mg/day; p < 0.05); however, age adjusted UAE of men was not significantly higher than that of women (134.4 mg/day (95% confidence intervals: 78.6–190.2) vs. 77.8 mg/day (42.8–112.8); p = .09); likewise, age and HDL-C adjusted UAE values were respectively 120.1 mg/day (CI: 61.2–179) and 87.9 mg/day (CI: 51.1–124.7) in males and females (p = 0.37).
Results of regression analyses are shown in table 2. In bivariate analyses, UAE was correlated with HDL-C (r = -0.15; p < 0.001), duration of diabetes (r = 0.13; p < 0.05), and HbA1c (r = -0.24, p < 0.001). UAE had no significant correlation with age, BMI, SBP and DBP, blood glucose level, total cholesterol, LDL-C, triglyceride, apo(B), Lp(a), and GFR. None of the above mentioned variables was found to have significant correlation with UAE in males. In females, duration of diabetes (r = 0.2; p < 0.005), HDL-C (r = 0.16; p < 0.05), Lp(a) (r = 0.14; p < 0.05), and HbA1c (r = 0.3; p < 0.005) correlated with UAE. Two models including sex, duration of diabetes, HDL-C, and Lp(a) with and without HbA1c were designed for multivariate analyses of the correlates of abnormal UAE. In first model, duration of diabetes and HDL-C levels were associated with UAE (P < 0.005). In second multivariate regression model, HDL-C and HbA1c were associated with UAE (P < 0.01).Table 2Correlates of increased urinary albumin excretion


	 	Binary logistic regression
	Linear Regression

	 	EXP(B)
	95% CI for EX9B)
	sig
	beta
	sig

	Bivariate Analyses
	 	 	 	 	 
	Age
	1.018
	(0.997–1.038)
	0.09
	0.087
	0.104

	Duration of diabetes
	1.058
	(1.026–1.091)
	0
	0.128
	0.018

	BMI
	0.984
	(0.942–1.027)
	0.449
	-0.009
	0.865

	SBP
	1.006
	(0.995–1.017)
	0.286
	0.094
	0.082

	DBP
	1.012
	(0.993–1.032)
	0.209
	0.075
	0.163

	Cholesterol
	0.998
	(0.995–1.001)
	0.197
	-0.066
	0.207

	Triglycerides
	1.002
	(1–1.003)
	0.058
	-0.012
	0.819

	HDL-C
	0.984
	(0.97–0.998)
	0.03
	-0.148
	0.005

	APOB
	0.998
	(0.992–1.005)
	0.641
	-0.032
	0.542

	LDL-C
	0.996
	(0.991–1.001)
	0.115
	-0.033
	0.548

	Lp(a)
	1.002
	(0.997–1.007)
	0.423
	0.063
	0.233

	HbA1C
	1.106
	(0.975–1.254)
	0.118
	0.239
	0.008

	GFR
	1.003
	(0.998–1.009)
	0.229
	-0.119
	0.062

	Sex (referent: male)
	0.501
	(0.323–0.777)
	0.002
	-0.124
	0.013

	Smoking
	2.602
	(1.304–5.194)
	0.007
	0.03
	0.605

	Multivariate Analyses
	Model 1

	Sex
	0.618
	(0.367–1.041)
	0.07
	-0.057
	0.31

	Duration of diabetes
	1.065
	(1.03–1.101)
	0
	0.156
	0.005

	HDL-C
	0.978
	(0.962–0.995)
	0.012
	-0.176
	0.002

	 	Model 2

	Sex
	0.526
	(0.193–1.433)
	.209
	-0.105
	0.261

	Duration of diabetes
	1.060
	(1.005–1.119)
	.032
	0.132
	0.150

	HDL-C
	0.961
	(0.929–0.994)
	.021
	-0.255
	0.007

	HbA1c
	1.200
	(1.028–1.4)
	.021
	0.261
	0.005


Data are Exp B (confidence intervals), Beta Standardized Coefficients, and p values (sig).
BMI:body mass index;SBP: systolic blood pressure; DBP: diastolic blood pressure; GFR: glomerular filtration rate
Predictors of Model 1: HDL-C, duration of diabetes (yrs), and sex; Predictors of Model 2: HbA1C, HDL-C, duration of diabetes(yr), and sex




Discussion
This study showed a relatively high prevalence of albuminuria (40%) in a population of Iranian type 2 diabetic patients who had an average duration of diabetes of 9 years. However, men had higher mean value of UAE compared to women, the age and HDL-C adjusted UAE levels of men and women were not significantly different. Albuminuria was significantly associated with the duration of diabetes in patients. HDL-C levels were lower among subjects with increased UAE and UAE was higher among those with uncontrolled glycemia (indicated by higher HbA1c levels).
The prevalence of albuminuria in diabetic patients of this study is in accordance with other reported cumulative incidence of albuminuria 5 to 10 years after diagnosis of T2D in other studies [13, 14]. It has been clearly demonstrated that cumulative incidence or prevalence of microalbuminuria and renal impairment is associated with a longer duration of diabetes [15]. Despite the higher mean level of unadjusted UAE in men as compared to women, the difference in age and HDL-C adjusted UAE values of males and females was not statistically significant. Such a difference in unadjusted UAE values between men and women could be simply attributed to different prevalence of other cardiovascular risk factors between the two genders. This result support the idea that men and women with similar levels of cardiovascular risk factors may be expected to have similar risk of albuminuria. This has been shown by some prospective studies reporting that male sex does not increase the risk of progression to albuminuria, independent of the effect of other predictors [16–21], but is in contrast with the findings of PREVEND study which concluded that gender differences existed in the association between cardiovascular risk factors and UAE [22].
Molich et al has exhibited the association of lower HDL level and UAE in patients with long standing type 1 diabetes [23]. This study confirms such an association in subjects with type 2 diabetes. Increased UAE in patients with dyslipidemia may be secondary to dyslipidemia associated endovascular damage [24–27]. In this regard, there is some evidence that lipid reduction by antilipemic agents might decrease proteinuria in diabetic patients [28, 29]; however, presence of direct causal correlation between dyslipidemia and diabetic renal damage is still a subject of controversy [30, 31].
This study suffers from some limitations. Firstly, the UAE was measured once which may obscure conclusions on persistent albuminuria and the risk of progression to incipient or overt diabetic renal damage due to fluctuations in UAE in the course of disease. This is however a limitation of any cross-sectional study in this field. Secondly, we did not collect certain important variables such as diet, anemia, and drug history which might differ substantially between genders and may impact on the results. However, ignored confounding factors are more likely to cause false positive correlations rather than false negative results. Furthermore, we did not collect the history of cardiovascular diseases in our patients. Thirdly, HbA1c was integrated into our study for the final few month of the study period.

Conclusion
We conclude that HDL-C and duration of diabetes are associated with increased UAE. Abnormal UAE is more frequent in men but this higher frequency may be explained by higher other cardiovascular risk factors in male gender.

Acknowledgements
We are grateful to the staff of Diabetes Research Center and endocrine laboratory of Vali-Asr Hospital of Tehran University of Medical Sciences for their assistance.

References
1.
Wild S, Roglic G, Green A, Sicree R, King H: Global prevalence of diabetes: estimates for the year 2000 and projections for 2030. Diabetes Care. 2004, 27: 1047-1053. 10.2337/diacare.27.5.1047 10.2337/diacare.27.5.1047CrossRefPubMed

2.
Roglic G, Unwin N, Bennett PH, Mathers C, Tuomilehto J, Nag S, Connolly V, King H: The Burden of Mortality Attributable to Diabetes. Diabetes Care. 2005, 28 (9): 2130-5. 10.2337/diacare.28.9.2130 10.2337/diacare.28.9.2130CrossRefPubMed

3.
King H, Aubert RE, Herman WH: Global burden of diabetes, 1995–2025. Diabetes Care. 1998, 21: 1414-1431. 10.2337/diacare.21.9.1414 10.2337/diacare.21.9.1414CrossRefPubMed

4.
Berton G, Cordiano R, Palmieri R, De Toni R, Guarnieri GL, Palatini P: Albumin excretion in diabetic patients in the setting of acute myocardial infarction: association with 3-year mortality. Diabetologia. 2004, 47: 1511-1518. 10.1007/s00125-004-1486-4CrossRefPubMed

5.
Damsgaard EM, Froland A, Jorgensen OD, Mogensen CE: Microalbuminuria as predictor of increased mortality in elderly people. Br Med J. 1990, 300: 297-300.CrossRef

6.
Moriya T, Tanaka K, Moriya R: Glomerular structural changes and structural-functional relationships at early stage of diabetic nephropathy in Japanese type 2 diabetic patients. Med Electron Microsc. 2000, 33: 115-22. 10.1007/s007950000010CrossRefPubMed

7.
Kannel WB, McGee DL: Diabetes and cardiovascular disease. The Framingham study. JAMA. 1979, 241: 2035-2038. 10.1001/jama.241.19.2035CrossRefPubMed

8.
Esteghamati A, Gouya MM, Abbasi M, Delavari A, Alikhani S, AlaediniF, Safaie A, Forouzanfar M, Gregg EW: Prevalence of DiabetesMellitus and Impaired Fasting Glucose in the Adult Populationof Iran: The National Survey of Risk Factors for Non-Communicable Diseases of Iran.Diabetes Carein press. 2007Oct 5;

9.
Estegamati A, Abbasi M, Nakhjaani M, Yousefizadeh A, Basa AP, Afshar H: Prevalence of diabetes and other cardiovascular risk factors in an Iranian population with acute coronary syndrome. Cardiovascular Diabetology. 2006, 5: 15. 10.1186/1475-2840-5-15CrossRef

10.
American Diabetes Association: Diagnosis and classification of diabetes mellitus. Diabetes Care. 2005, 28: S37-S42. 10.2337/diacare.28.suppl_1.S37 10.2337/diacare.28.suppl_1.S37CrossRef

11.
World Health Organization: Definition, Diagnosis and Classificationof Diabetes Mellitus and its Complications. In Report of a WHO consultation Geneva: World Health Organization; 1999.

12.
Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, Jones DW, Materson BJ, Oparil S, Wright JT, Roccella EJ: the National High Blood Pressure Education Program Coordinating Committee. The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. JAMA. 2003, 289 (19): 2560-72. 10.1001/jama.289.19.2560CrossRefPubMed

13.
Hovind P, Tarnow L, Rossing P, Jensen BR, Graae , Trop I, Binder C, Parving HH: Predictors for the development of microalbuminuria and macroalbuminuria in patients with type 1 diabetes: inspect tion cohort study. BMJ. 2004, 328 (7448): 1105-1109. 10.1136/bmj.38070.450891.FEPubMedCentralCrossRefPubMed

14.
Remuzzi G, Schieppati A, Ruggenenti P: Nephropathy in patients in type 2 diabetes. N Engl J Med. 2002, 346 (15): 1145-52. 10.1056/NEJMcp011773CrossRefPubMed

15.
Arun CS, Stoddart J, Mackin P, MacLeod JM, New JP, Marshall SM: Significance of Microalbuminuria in Long-Duration Type 1 Diabetes. Diabetes Care. 2003, 26: 2144-2149. 10.2337/diacare.26.7.2144 10.2337/diacare.26.7.2144CrossRefPubMed

16.
Gall MA, Hougaard P, Borch-Johnsen K, Parving HH: Risk factors for development of incipient and overt diabetic nephropathy in patients with non-insulin dependent diabetes mellitus: prospective, observational study. BMJ. 1997, 314 (7083): 783-788.PubMedCentralCrossRefPubMed

17.
Verhave JC, Hillege LH, Burgerhof JGM, Navis G, de Zeeuw D, de Jong PE: Cardiovascular Risk Factors Are Differently Associated with Urinary Albumin Excretion in Men and Women. J Am Soc Nephrol. 2003, 14: 1330-1335. 10.1097/01.ASN.0000060573.77611.73CrossRefPubMed

18.
Jacobs DR, Murtaugh MA, Steffes M, Yu X, Roseman J, Goetz FC: Gender- and race-specific determination of albumin excretion rate using albumin-to-creatinine ratio in single, untimed urine specimens: The Coronary Artery Risk Development in Young Adults Study. Am J Epidemiol. 2002, 155: 1114-1119. 10.1093/aje/155.12.1114CrossRefPubMed

19.
Schmitz A, Væth M, Mogensen CE: Systolic blood pressure relates to the rate of progression of albuminuria in NIDDM. Diabetologia. 1994, 37: 1251-8. 10.1007/BF00399799CrossRefPubMed

20.
Nelson RG, Knowler WC, Pettitt DJ, Hanson RL, Bennett PH: Incidence and determinants of elevated urinary albumin excretion in Pima Indians with NIDDM. Diabetes Care. 1995, 18: 182-7. 10.2337/diacare.18.2.182CrossRefPubMed

21.
Jones CA, Francis ME, Eberhardt MS, Chavers B, Coresh J, Engelgau M, Kusek JW, Byrd-Holt D, Narayan KM, Herman WH, Jones CP, Salive M, Agodoa LY: Microalbuminuria in the US population: Third National Health and Nutrition Examination Survey. Am J Kidney Dis. 2002, 39: 445-459. 10.1053/ajkd.2002.31388CrossRefPubMed

22.
Verhave JC, Hillege HL, Burgerhof JG, Navis G, de Zeeuw D, de Jong PE, : Cardiovascular risk factors are differently associated with urinary albumin excretion in men and women. J Am Soc Nephrol. 2003, 14 (5): 1330-5. 10.1097/01.ASN.0000060573.77611.73CrossRefPubMed

23.
Molitch ME, Rupp Demetra, Carnethon M: Higher Levels of HDL Cholesterol Are Associated With a Decreased Likelihood of Albuminuria in Patients With Long-Standing Type 1 Diabetes. Diabetes Care. 2006, 29 (1): 78-82. 10.2337/diacare.29.01.06.dc05-1583CrossRefPubMed

24.
Yudkin JS, Forrest RD, Jackson CA: Microalbuminuria as predictor of vascular disease in non-diabetic subjects. Islington Diabetes Survey. Lancet. 1988, 2: 530-533. 10.1016/S0140-6736(88)92657-8CrossRefPubMed

25.
Borch-Johnsen K, Feldt-Rasmussen B, Strandgaard S, Schroll M, Jensen JS: Urinary albumin excretion. An independent predictor of ischemic heart disease. Arterioscler Thromb Vasc Biol. 1999, 19: 1992-1997.CrossRefPubMed

26.
Hiraga T, Kobayashi T, Okubo M, Nakanishi K, Sugimoto T, Ohashi Y, Murase T: Prospective study of lipoprotein(a) as a risk factor for atherosclerotic cardiovascular disease in patients with diabetes. Diabetes Care. 1995, 18: 241-244. 10.2337/diacare.18.2.241CrossRefPubMed

27.
Hernandez C, Francisco G, Chacon P, Simo R: Lipoprotein(a) as a risk factor for cardiovascular mortality in type 2. diabetic patients: a 10-year follow-up study. Diabetes Care. 2005, 28 (4): 931-3. 10.2337/diacare.28.4.931CrossRefPubMed

28.
Fried LF, Orchard TJ, Kasiske BL: Effect of lipid reduction on the progression of renal disease: a meta-analysis. Kidney Int. 2001, 59: 260-269. 10.1046/j.1523-1755.2001.00487.xCrossRefPubMed

29.
Collins R, Armitage J, Parish S, Sleigh P, Peto R: MRC/BHF Heart Protection Study of cholesterol-lowering with simvastatin in 5963 people with diabetes: a randomised placebo-controlled trial. Lancet. 2003, 361: 2005-2016. 10.1016/S0140-6736(03)12475-0CrossRefPubMed

30.
Moorhead JF, El-Nahas M, Chan MK, Varghese Z: Lipid nephrotoxicity in chronic progressive glomerular and tubulo-interstitial disease. Lancet. 1982, 2 (8311): 1309-11. 10.1016/S0140-6736(82)91513-6CrossRefPubMed

31.
Baghdasarian SB, Jneid H, Hoogwerf BJ: Association of yslipidemia and Effects of Statins on Nonmacrovascular Diseases. Clin Ther. 2004, 26 (3): 337-351. 10.1016/S0149-2918(04)90031-8CrossRefPubMed



Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MN conceived and designed the study, provided expertise and oversight throughout the process, and participated in data collection. AE, FE, and SH assisted in data interpretation. NA carried out data collection. AM designed and participated in performing statistical analyses. MA conducted the statistical analyses and literature review, and drafted the manuscript. All authors read and approved of the final manuscript.


OEBPS/sidebar.gif





OEBPS/contact.gif





