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Part Two 

I.     EPIDEMIOLOGY 

1.  Body mass index and risk for end-stage renal disease. 

Hsu CY, McCulloch CE, Iribarren et al. 

Ann Intern Med     2006  144 (1): 21-8. 

Background   Although interest in the relationship between obesity and kidney disease is increasing, few epidemiologic studies have examined whether excess weight is an independent risk factor for end-stage renal disease (ESRD).  Objective   To determine the association between increased body mass index (BMI) and risk for ESRD.  Design   Historical (nonconcurrent) cohort study.  Setting   A large integrated health care delivery system in northern California.  Participants   320,252 adult members of Kaiser Permanente who volunteered for screening health checkups between 1964 and 1985 and who had height and weight measured.  Measurements   The authors ascertained ESRD cases by matching data with the U.S. Renal Data System registry through 2000.  Results  A total of 1471 cases of ESRD occured during 8,347,955 person-years of follow-up. Higher BMI was a risk factor for ESRD in multivariable models that adjusted for age, sex, race, education level, smoking status, history of myocardial infarction, serum cholesterol level, urinalysis proteinuria, urinalysis hematuria, and serum creatinine level. Compared with persons who had normal weight (BMI, 18.5 to 21.9 kg/m2), the adjusted relative risk for ESRD was 1.87 (95% CI, 1.64 to 2.14) for those who were overweight (BMI, 25.0 to 29.9 kg/m2), 3.57 (CI, 3.05 to 4.18) for those with class I obesity (BMI, 30.0 to 34.9 kg/m2), 6,12 (CI 4.97 to 7.54) for those with class II obesity (BMI, 35.0 to 39.9 kg/m2), and 7.07 (CI, 5.34 to 9.31) for those with extreme obesity (BMI gt; or = 40 kg/m2). Higher baseline BMI remained an independent predictor for ESRD after additional adjusment for baseline blood pressure level and presence or absence of diabetes mellitus.  Limitations   Primary analyses were based on single measurements of exposures.  Conclusions   High BMI is a common, strong, and potentially modifiable risk factor for ESRD.     

2.  Is IgA nephropathy the commonest primary glomerulopathy among young adults in the USA?

Nair R, Walker PD.

Kidney Int     2006  Mar  8;     [Epub ahead of print]

Over the past decade, focal segmental glomerulosclerosis (FSGS) has emerged as the most common primary glomerulopathy in adults in the USA. However in our practice, we became aware of increased numbers of patients with IgA nephropathy (IgAN). In order to further examine this, a retrospective analysis of renal biopsy diagnoses from adults was done from our biopsy database. Adult renal biopsies received from 3/1/2001 to 2/28/2005 were analyzed to determine the frequency of common primary glomerulopathies, which included FSGS, IgAN, membranous nephropathy (MN), minimal change disease, and membranoproliferative glomerulonephritis Type I (MPGN). The patients were grouped as all adults (>/= 20 years) and young adults (20-39 years). The distribution of common primary glomerulopathies among the two age groups, expressed as a percentage of all non-transplant diagnoses (n=4504), was IgAN 6.9/3.4%, FSGS 9.6/3.2%, MN 6.8/1.6%, minimal change disease 2.5/0.9%, MPGN 1.2/0.2%. IgAN was as common as FSGS in young adults in our biopsy population (IgAN/FSGS 154/143 1.08:1). IgAN was the most common primary glomerulopathy in young adult Caucasians (IgAN/FSGS 2.1/1.1). IgAN was also the most common cause of end-stage renal disease (ESRD) in young adult Caucasians. In contrast, IgAN was rare in African Americans in whom FSGS more common (FSGS/IgAN 9.7/1). These findings from large renal biopsy referral center serving 24 Midwestern and Southern states suggest that IgAN may be the most common primary glomerulopathy and the most common cause of ESRD in young adult Caucasian in the USA.   

3.  Proposal for mapping renal failure in Japan and its application for strategy to arrest endstage renal disease.

Usami T, Kimura G. 

Clin Exp Nephrol     2006  10 (1): 8-12.

Remarkable regional in the annual incidence of endstage renal disease (ESRD) was found within Japan, which has a relatively homogenous ethnic compsition. In addition, there existed no regional difference in the incidence of ESRD due to polycystic kidney disease, the major genetic disorder of the kidneys. These findings suggest that the presence of factors other than genetic disposition contribute to the differences. On the other hand, there were similar regional variations in the incidences of ESRD between two causes of ESRD: chronic glomerulonephritis and diabetic nephropathy. Because it is unlikely that the regional distribution of underlying disease incidence and the disease-specific progression rate would be similar for two different causes, this observation suggest that factors govering the progression rate, which operate commonly for all causes of ESRD but differ among regions, may play an important role in generating the regional differences. Finally, we examined regional differences in the amounts of inhibitors of the renin-angiotensin system used, espacially angiotensin-converting enzyme (ACE) inhibitors, in our search for an explanation of the regional differences in ESRD dynamics. Among antihypertensive agents examined, only ACE inhbitors were negatively correlated with annual incidence of ESRD. The renal protective effects of ACE inhibitors have been estabilished by results with animal models of progressive nephropathy and by large-scale clinical trials. Our epidemiological results for Japan as a whole show the same protective effects still more convincingly from a different approach. It is not completely clear yet at present, however, how regional variations in the incidence of ESRD are generated. If we could identify in future the factors that contribute to the regional differences, strategies for the treatment of renal disease will become available from different angles. Thus, much effort will be encouraged for the further analysis of regional differences in ESRD dynamics. 

4.  Projecting the number of patients with end-stage renal disease in the United States to the year 2015. 

Gilbertson DT, Liu J, Xue JL et al.

J Am Soc Nephrol     2005  16 (12): 3736-41. 

The size of the prevalent ESRD population in the United States increased dramatically during the 1990s, from 196,000 to 382,000 in 2000. Incidence also increased considerably during the same period , from 53,000 to 93,000 per year. If previous trends in ESRD incidence and prevalence continue, then current levels of health care resources that are devoted to the care of these patients will eventually be unable to meet the demand. This study discusse a Markov model developed to predict ESRD incidence, prevalence, and mortality to the year 2015 and incorporating expected changes in age/race distributions, diabetes prevalence, ESRD incidence, and probability of death. The model predicted that by 2015 there will be 136,166 incident ESRD patients per year (lower/upper limits 110,989 to 164,550), 712,290 prevalent patients (595,046 to 842,761), and 107,760 ESRD deaths annually (96,068 to 118,220). Incidence and prevalence counts are expected to increase by 44 and 85%, respectively, from 2000 to 2015 and incidence and prevalence rates per million population by 32 and 70%, respectively. The financial and human resources that will be needed to care for these patients in 2015 will be considerably greater than in 2005. 

5.  Nondiabetic consequences of obesity on kidney.

Srivastava T.

Pediatr Nephrol     2006  Feb  21;     [Epub ahead of print]

There has been a major increase in obesity among children over the past twenty years. Obesity is associated with glomerular hyperperfusion and hyperfiltration from physiological (mal)adaptation from different arteriolar vasodilatation. The renal injury from hyperfiltration in obesity is further exacerbated by concomitant presence of dyslipidemia, hyperglycemia and/or insulin resistance, inflammation and hypertension. The renal injury clinically manifests as microalbuminuria, proteinuria and/or poor renal function, and is histologically characterized by glomerulomegaly, mesangial expansion and/or sclerosis, which has been termed „obesity related glomerulopathy”. Obesity portends a poor prognosis in subjects with chronic kidney disease, IgA nephropathy and nephrectomy. Obese individuals on dialysis and renal transplant have mixed outcomes. The purpose of this review is to hightlight the nondiabetic consequences of obesity on kidney for the pediatric nephrology community as we begin to adress the obesity epidemic in children.

6.  Metabolic syndrome and chronic kidney disease in Okinawa, Japan.

Tanaka H, Shiohira Y, Uezu Y et al.

Kidney Int     2006  69 (2): 369-74.

We assessed the prevalence of chronic kidney disease (CKD) in a hospital-based screening program in Okinawa, Japan. The significance of metabolic syndrome as a determinant of CKD was examined using multivariate logistic regression analysis. A total of 6980 participants, aged 30-79 years, participated in a screening program in Tomishiro Chuo Hospital. Metabolic syndrome was defined according to the criteria of the Adult Treatment III (ATP III). data were also analyzed according to the modified criteria of the National Cholesterol Education Program (NCEP) that defines abdominal obesity as a waist circumference of > or = 85 cm in men and > or = 90 cm in women. CKD was defined as dipstick proteinuria (> or = 1+) or a reduced glomerular filtration rate (GFR). GFR was estimated using the abbreviated Modification of Diet in Renal Disease (MDRD) formula. The prevalence of metabolic syndrome and CKD was 12.8 and 13.7%, respectively. Metabolic syndrome was a significant determinant of CKD (adjusted odds ratio (OR) 1.537 and 95% confidence interval (CI) 1.277-1.850, P<0.0001). The adjusted OR (95% CI) was 1.770 (1.215-2.579, P=0.0029) for those with four metabolic syndrome risk factors compared to those with no metabolic syndrome risk factors. Metabolic syndrome was a significant determinant for younger participants (<60 years; OR 1.686, 95% CI 1.348-2.107, P<0.0001), but not for older participants (> or = 60 years; OR 1.254, 95% CI 0.906-1.735, NS). The relationship between the number of metabolic syndrome risk factors and prevalence of CKD was linear using the modified criteria. The results suggest that metabolic syndrome is a significant determinant of CKD in men under 60 years of age, in Okinawa, Japan. 

7.  Role of advanced glycation end products (AGEs) in thrombogenic abnormalities in diabetes.  

Takenaka K, Yamagishi S, Matsui T et al.

Curr Neurovasc Res     2006  3 (1): 73-7.

Accelerated atherosclerosis and microvascular complications are perhaps the leading cause of coronary heart disease, blindness and renal failure, which could account for disabilities and high mortality rates in patients with diabetes. Several thrombogenic abnormalities have been shown to play a central role in the pathogenesis of these devastating complications. However, the molecular mechanism for thrombogenic diathesis in diabetes is not fully elucidated. A recent clinical study, the Control and Complications Trial-Epidemiology of Diabetes Interventions and Complications (DCCT-EDIC) Research, has revealed that the reduction in the risk of progressive retionopathy and nephropathy resulting from intensive therapy in patients with type 1 diabetes persist for a least several years, despite increasing hyperglycemia. Further, intensive therapy during the DCCT resulted in decreased progression of carotid intima-media thickeness six years after the end of the trial as well. These clinical studies strongly suggest that so-called ’hyperglycemic memory’ causes chronic abnormalities in diabetic vessels that are not easily reversed, even by subsequent, relatively good control of blood glucose. Among various bioschemical pathways activated under diabetes, the process of formation and accumulation of advanced glycation and products (AGEs) and their mode of action are most compatible with the theory ’hyperglycemic memory’. In this review, we discuss the role of AGEs in thrombogenic abnormalities in diabetes.

8.  Epidemiology of chronic renal disease in the Galician population: Results of the pilot Spanish EPIRCE study. 

Otero A, Gayoso P, Garcia F et al.

Kidney Int Suppl     2005  (99): S16-9.

Background   Chronic kidney disease (CKD) is a major social health problem because of the aging of the population, the high incidence of diabetes mellitus, and the epidemic of silent CKD resulting from inadequate diagnosis of early chronic renal insufficiency.  Methods   The sociodemographic, baseline characteristics and CKD prevalence measured by the Modification of Diet in Renal Disease formula were studied in a randomly selected sample of people aged 20 years or older in the general population. We report the results of the analysis of the EPIRCE (Estudio Epidemiologico de la Insuficiencia Renal en Espana) pilot study performed in Galicia, Spain, in the last quarter of 2004.  Results   Baseline characteristics, sociodemographic characteristics, and results of a clinical examination and blood variables were collected from 237 patients who fulfilled the study’s inclusion and exclusion criteria. The mean age of the sample was 49.58 years (95% confidence interval, 47.39-51.76). The prevalence of Kidney Disease Outcomes Quality Initiative grade 3 CKD was 5.1%, but the coexistence of an albumin/creatinine ratio >30mg/g with grade 1 to 2 CKD raised the final rate to 12.7% in this population. We found a high prevalence of hypertension (31.5%), isolated systolic hypertension (20.1%), diabetes mellitus (8%), obesity (13.1%), smoking habit (22.7%), high atherogenic index (30.8%), and high alcohol intake (24%). Risk factors significantly associated with renal disease were age [P= 0.018; odds ratio (OR) 2.7], hypertension (P= 0.023; OR 2.13), pulse pressure (P= 0.04; OR 0.10), diabetes mellitus (P= 0.08; OR 4.48), obesity (P= 0.000; OR 7.7), and insulin resistance index (P=  0.04; OR 4.95).  Conclusion   The prevalence of CKD and conventional cardiovascular risk factors is high in this randomly selected sample of general population. Secondary preventive measures are needed to detect chronic kidney impairment as early as posible and to reduce the incidence and mortality arising from the associated comorbidities. 

9.  Epidemiology of renal disease in Romania: a 10 year review of two regional renal biopsy databases.

Covic A, Schiller A, Volovat C et al.

Nephrol Dial Transplant     2006  21 (2): 419-24.

Background   Epidemiological data of renal disease are available from large national renal biopsy registries from Central and Western European countries; in contrast, detailed epidemiological data from Eastern European countries are missing. This report is the first review of histological data, over a period of 10 years (1995-2004), covering a population of over 6 million inhabitants and two distinct regions from an East European country – Romania.  Methods   635 eco-guided kidney biopsies from the Moldova (North-Eastern Romania, 8 counties, 4 754 048 inhabitants) and Banat (Western Romania, 3 counties, 1 454 747 inhabitants) regions were analyzed. Data on serum creatinine concentration (sCr), 24 h proteinuria, haematuria, clinical diagnosis, histological diagnosis and complications after renal biopsy were collected.  Results   The number of biopsies performed varied between 10.9 p.m.p./year in 1995 and 11.3 p.m.p./year in 2004. The most common clinical syndrome – as indication for performing the renal biopsy – were: nephrotic syndrome (52.3%), followed ny nephritic syndrome (21.9%), acute renal failure (ARF) (12.4%), chronic kidney disease (CKD) (10.2%) and asymptomatic urinary abnormalities (AUA) (3.3% of the the cases). The major histological groups identified were: primary glomerulonephritis (GN) (66.2%), secondary GN (26.4%), vascular nephropathies (2.3%), and tubulointerstitial nephropathies (TIN) (1.5%) of the cases. Among primary GN’s the most frequent diagnoses were: membranoproliferative GN (MPGN) (29.4%), incidence in 2004 – 9.3 p.m.p./year), mesangioproliferative GN (MesGN) (28.9%), incidence – 10 p.m.p./year), minimal change disease (MCD) (8.5°, incidence – 7.3 p.m.p./year), focal segmental glomerulosclerosis (FSGS) (11.5°, incidence – 3.3 p.m.p./year) and crescentic GN (CGN) (7.9%, incidence – 3.3 p.m.p./year). The prevalence of membranoproliferative GN significantly decreased from 1995 to 2004. The prevalence of different types of scondary GN was similar to western and Central European countries, with the particular difference of higher infectious diseases associated GN.  Conclusion   The present data are an important contribution to the epidemiology of renal diseases in Europe, hightlighting not only numerous similarities but also significant epidemiological differences in Western and Central European countries, particularly a higher, albeit declining, incidence and prevalence of membranoproliferative GN. This report represents the basis for the future of Romania registry of Renal Biopsies and is intended to serve as a source of information for nephrologists concerned with East European renal pathology.   

10.  Membranoproliferative glomerulonephritis is still the most frequent glomerulonephritis in Lithuania.   

Razukeviciene L, Bmblyte IA, Kuzminskis V et al.

Clin Nephrol     2006  65 (2): 87-90.

Abstract   Background   In Lithuania renal biopsies (RB) have become routine since 1995. Our study attempted to analyze RB for 5 years in Lithuania.  Methods  We analyzed data of adult patients who underwent native kidney biopsies in 6 renal units in the period between 1995 – 1999. It accounted for 62.5% of all kidney biopsies, done throughout Lithuania. All biopsy specimens were examined by the same pathologist using light- and immunofluorescence microscopy.  Results   A total of 316 renal biopsies was analyzed; males : females 1.8 : 1. The mean age was 41.4 + 16.7 years. The most common indications for biopsy was nephrotic syndrome (29.1%) and urinary abnormalities (27.8%). After exclusion of inadequate biopsies in the remaining 280 RB, primary glomerulonephritis (GN) accounted for 68.7% and secondary GN for 19.5%. The most frequent forms of primary GN were membranoproliferative GN and immunoglobulin A nephropathy (17.9% and 15.4%, respectively), followed by membranous nephropathy  (7.1%) and focal segmental glomerulosclerosis (6.8%).  Conclusion  The main indication for renal biopsy in Lithuania was nephrotic syndrome, which was followed by isolated urinary abnormalities. The leading type of kidney damage was primary glomerulonephritis, which was 2.4 times more frequent in males than in females. The most frequent form of primary glomerulonephritis was membranoproliferative GN, with dominance in males. Immunoglobulin A nephropathy was the second form of primary GN according to the frequency. 

11.  Time trends in the epidemiology of renal transplant patients with type 1 diabetes mellitus over the least four decades.

Cao C,  Hellermann JP, Weber M et al. 

Nephrol Dial Transplant     2006  21 (3): 770-5.

Background   Diabetes mellitus (DM) type 1 is an important contributor to end-stage renal disease (ESRD) among younger transplant recipients. However, little is known about the changes in epidemiological characteristics of this population. Especially, time to reach ESRD may have changed in type 1 diabetic patients referred for transplantation, resulting in higher age at time of grafting. Such time trends may allow anticipating future developments the demand for organ replacement in this patient group.  Methods   We retrospectively analysed 173 patients with type 1 DM undergoing renal transplantation at our institution, starified into four group according to year of reaching ESRD (A = 1973-1983, B = 1984-1990, C = 1991-1995 and D = 1996-2002) For each group were determined age at diagnosis of DM, age at time of reaching ESRD and age at time of transplantation. From these data, the interval from diagnosis of DM to ESRD and from ESRD to transplantation was calculated. The results were analysed in relation to gender, year of and age at onset of diabetes.  Resutls   Patients reaching ESRD in more recent years (group D) tended to be both younger at diagnosis of DM and older when reaching ESRD, resulting in higher mean age at transplantation (35.0, 37.5, 39.6 and 41.0 years in groups A, B, C and D, respectively). Accordingly, median duration to ESRD has signficantly been prolonged over the last five decades in patients with type 1 DM undergoing renal transplantation (group A: 21.0, B: 20.7, C: 22.3 and D: 28.5 years; P < 0.0001), this finding being more pronounced in female patients.  Conclusion:   The results of our analysis are compatible with a change in epidemiology in patients undergoing kidney transplantation. Older age at time of reaching ESRD may impact significantly on the demand for renal grafts, as patients are already clearly older nowadays when being transplanted. From our data it cannot be concluded whether this development is due to a change in the progression of diabetic nephropathy or may simple reflect a change in the selection of type 1 diabetic patients referred for transplantation.  

II.     ETIOLOGY
1.  A genome-wide DNA microsatellite association screen to identify chromosomal regions harboring candidate genes in diabetic nephropathy.

McKnight AJ, Maxwell AP, Sawcer S et al.

J Am Soc Nephrol     2006  17 (3): 831-6.

In an effort to accelerate the identification of susceptibility genes in diabetic nephropathy, the first genome-wide fluorescence-based DNA microsatellite (n = 6000) association screen was performed, using pools of genomic DNA derived from Irish patients with (cases; n = 200) and without (control; n = 200) type 1 diabetic nephropathy. Allele image profiles were generated for 5353 (89.2%) microsatellite markers for both case and control pools. Allele counts (estimated from allele image profiles) were compared in case versus control groups, and empirical P values were generated. Markers then were ranked on the basis of their empirical P values (lowest to highest). Repeat PCR amplification and electrophopresis of pooled samples were performed systematically on ranked markers until the 50 most associated markers with consistent results were identified. DNA samples that composed the pools then were genotyped individually for these markers. Two markers on chromosome 10, D10S558 (P (corrected) = 0.005) and D10S1435 (P (corrected) = 0.016), revealed statistically significant associations with diabetic nephropathy. An additional four markers (D6S281, D4S2937, D2S291, and D17S515) also are worthy of further investigation. Relevant functional candidate genes have been identified in the vicinty of these markers, demonstrating the feasibility of low-resolution genome-wide microsatellite association screening to identify possible candidate genes for diabetic nephropathy. 

2.  Resequencing of the characterised CTGF gene to identify novel or known variants, and analysis of their association with diabetic nephropathy. 

McKnight AJ, Savage DA, Patterson CC et al.

J Hum Genet     206  Feb  24;     [Epub ahead of print] 

Connective tissue growth factor (CTGF) has been implicated in the pathogenesis of diabetic nephropathy; however, to date there have been no reports of genomic analysis on this gene. The CTGF gene was comprehensively screened using WAVE (dHPLC)) technology and direct capillary sequencing. Single nucleotide polymorphisms (SNPs) with minor allele frequencies greater than 5% were further investigated in an Irish, type 1 diabetic population. The case-control collection consisted of 272 diabetics with nephropathy and 367 non-nephropathic diabetic controls who were genotyped using TaqMan and Pyrosequencing technologies. Ten SNPs were identified, of which seven were novel. Four SNPs are located in the promoter, one in exon 2, two in intron 2 and three in the 3’ untranslated region. Based on in silico analysis, three SNPs, c.-650>C, c.-484T>C and c.247G>C, are potentially functional. Subsequent statistical analysis for common SNPs, c.-650>C, c.-420InsT, c.-220>C and c.289+98T>C, in the case-control study revealed no significant differences in genotype or allele frequencies. CTGF has emerged as a biological candidate gene for diabetic nephropathy; however, no significant association was detected between common CTGF SNPs and nephropathy in this population.

3.  Chemotactic cytokine receptor 5 (CCR5) gene promoter polymorphism (59029A/G) is associated with diabetic nephropathy in Japanese patients with type 2 diabetes: A 10-year longitudinal study.

Mokubo A, Tanaka Y, Nakajima K et al.

Diabetes Res Clin Pract     2006  Jan  24;     [Epubahead of print] 

We previously showed that polymorphisms of promoter area of chemokine receptor 5 (CCR5) gene (59029G/A) and its agonist, regulated upon activation, normal T-cell expressed and secreted (RANTES) gene (-28C/G) were new candidates for susceptibility to diabetic nephropathy. The aim of this study was to confirm the effect of these polymorphisms on the development and progression of diabetic nephropathy. We performed a 10-year retrospective study of 191 japanese type 2 diabetic patients with normoalbuminuria at baseline. The subjects were classified into two groups: (1) those with persistent normoalbuminuria (group N) and (2) those with progression from normoalbuminuria to microalbuminuria or overt proteinuria (group P). Then, their association with CCR5 59029G/A and RANTES –28C/G polymorphism was assessed. The frequency of the RANTES –28G(+) genotype did nor differ between the two groups, the CCR5 59029A(+) genotype had a significantly higher frequency in group P than in group N (83% versus 71%, p=0.04). By discriminant analysis, only the CCR5 590A(+) genotypes showed an independent positive correlation with the onset or progression of nephropathy (p=0.03, odds ratio=2.41, 95% CI=1.09-5.33). Therefore, the CCR5 59029A(+)genotype seems to be related the etiology of diabetic nephropathy in Japanese type 2 diabetics. 

4.  Expression of myo-inositol oxygenase in tissues susceptible to diabetic complications.

Arner RJ, Prabhu KS, Krishnan V et al.

Biochem Biophys Res Commun     2006  339 (3): 816-20.

Alterations of intracellular levels of myo-inositol (MI) have the potential to impact such cellular processes as signaling pathways and osmotic balance. Depletion of MI has been implictaed in the etiology of diabetic complications; however, the mechanistic details remain sketchy. Myo-inositol oxygenase (MIOX-EC1.13.99.1) catalyzes the first committed step of the only pathway of MI catabolism. In the present study, extra-renal tissues and cell types, including those affected by diabetic complications, were examined for MIOX expression. Western blotting results indicated that kidney is the only major organ where MIOX protein is expressed at detectable levels. Immunohistochemical examination of the kidney revealed that the proximal tubular epithelial cells are the only site of MIOX expression in the kidney. Reverse-transcription-polymerase chain reaction (RT-PCR) and Western immunoblot analyses, however, revealed that the cell lines ARPE-19 and HLE-B3, representing human retineal pigmented epithelium and lens epithelium, respectively, also express MIOX. In addition, quantitative real-time RT-PCR analysis of all major tissues in the mouse showed that the sciatic nerve contained MIOX transcript, which was found to be significantly higher than that observed in other non-renal organs. These results indicate that MIOX is found at lower levels in extra-renal tissues were diabetic complications, including nephropathy, neuropathy, retinopathy, and cataract, are frequently observed. 

5.  Germline p53 single-base changes associated with Balkan endemic nephropathy.

Krasteva ME, Georgieva EI.

Biochem Biophys Res Commun     2006  342 (2): 562-7.

The Balkan endemic nephropathy (BEN) is a significant clinical and scientific problem in need of novel effective therapies. Though many genetic and environmental factors have been investigated the basis, cause, and predisposition to BEN are still unclear. In this study, based on the hypothesis that the genetic pathways leading to BEN might be associated with p53 dysfunction, we screened for p53 gene mutations 90 Bulgarian BEN patients using optized PCR-SSCP-sequencing analysis. Germline p53 single-base changes were found in blood samples in 10% BEN cases. Three of them caused amino acid substitution (p.Arg283Cys, p.Gln317His, and p.Lys321Glu); the other six were either synonymous amino acid substitutions (p.Arg213Arg) or intron polymorphisms (T14766C). To the best of our knowledge, these are the first data investigating tumor suppressor gene mutations in patients with BEN. The obtained results are in support of our hypothesis that p53 gene alterations are possibly involved in BEN genetic pathways.

6.  Coxsackie B viruses and the kidney - - a neglected topic.

Pasch A, Frey FJ.

Nephrol Dial Transplant     2006  Feb  20;     [Epub ahead of print]

Coxsackie B viruses types 1-6 (CVB1-6) occur worlwide and cause a boad spectrum of disease, including myocarditis and aseptic meningitis. Although renal damage due to CVB has been suspected since 1950s, these agents are only rarely searched for today’s clinical nephrological practice. Nevertheless, CVB can infect mesangial cells. Furthermore, infections with these viruses lead to a histological picture resembling mesangioproliferative glomerulonephritis and IgA-nephropathy in mice. In the present article, we provide an overview of this largely neglected topic, and of the slowly and steadily increasing evidence suggesting a link between coxsackieviral infections and kidney diseases. 

7.  The human polyomaviruses.

Eash S, Manley K, Gasparovic M et al.

Cell Mol Life Sci     2006  Feb  23;     [Epub ahead of print]

The Polyomavirus family includes two members, BK virus (BKV) and JC virus (JCV), that naturally infect humans. These viruses are widely distributed among the population worldwide. Primary infection occurs early childhood and remains for life clinically unapparent in immunocompetent individuals. In the context of sever immunosuppression and other predisposing factors BKV and JCV may reactivate and cause serious illnesses known as Polyomavirus-induced nephropathy and progressive multifocal leukoencephalopathy, respectively. Here we briefly examine the biological a physical characteristics and the lifecycle, namely receptor(s) interaction, mode of entry, intracellular trafficing, viral transcription and replication, and progeny assembly of these two human Polyomaviruses, We also provide an overview of the clinical manifestation of Polyomavirus-induced disorders in affected individuals and discuss the potential involvement of BKV and JCV in human cancer.

8.  Streptococcal origin of a case of Henoch-Shoenlein purpura nephritis.

Kikuchi Y, Yoshizawa N, Oda T et al.

Clin Nephrol     2006  65 (2): 124-8.

Abstract   We report the case of a 25-year-old man with abdominal pain, purpura on the legs and proteinuria occuring 2 weeks after acute tonsillitis, and admitted to our hospital with suspected Henoch-Schönlein purpura nephritis (HSPN). He had increased anti-streptolysin O (ASO) titer and hypocomplementemia. A renal biopsy specimen showed endocapillary proliferative changes, which are typical of acute poststreptococcal glomerulonephritis (APSGN). However, immunofluorescence study revealed predominant IgA and C3 deposits in mesangial lesions, indicating a diagnosis of HSPN. Because of massive proteinuria initially, the treatment with a combination of prednisolone, cyclophosphamide, dipyridamole and warfarin was started along with 3 plasma exchanges. Angiotensin-converting enzyme inhibitor was also given. Response to the treatment was favorable. A follow-up biopsy was performed 8 months after the first biopsy. The renal biopsy specimen showed a figure of typical HSPN. To further investigate the cause of glomerular changes in our patient, an immunofluorescence study of nephritogenic nephritis-associated plasmin receptor (NAPlr) of group A, ß-hemolytic streptococci was performed. NAPlr was significantly positive in the glomeruli in the first biopsy specimen, but not in the second. His clinical course and pathological findings suggest that NAPLr may be to the pathogenesis in a part of patients with HSPN, especially in patients with high titer and hypocomplementemia. 

9.  Rapidly progressive glomerulonephritis in a patient with Chlamydia pneumoniae infection: a possibility of superantigenic mechanism of its pathogenesis. 

Iyoda M, Hato T, Matsumoto J et al.

Clin Nephrol     2006  65 (1): 48-52.

Abstract   Herein we describe a case of a patient with rapidly progressive glomerulonephritis after Chlamydia pneumoniae infection. An 88-year-old woman who had C. pneumoniae infection two months previously was admitted to our hospital with complaints of dyspnea and generalized edema. Laboratory test revealed acute renal failure, polyclonal hypergammaglobulinemia, highly increased level of C-reactive protein, and hematoproteinuria. A renal biopsy revealed mesangial and endocapillary proliferative glomerulonephritis with crescents. She responded to high-dose steroids, cyclophosphamide, minocycline, and plasma exchange treatment with remission of oliguric renal failure. The percentage of the subset of CD3(+) TCR(+) Vß11(+) cells markedly increased to 9.6% (normal range: < 1.04%) at the onset of the disease and decreased to 0.1% after the treatment. These clinicopathological features were similar to those of superantigen-associated glomerulonephritis after methicillin-resistant Staphylococcus aureus infection. We suggest that the superantigenic mechanism is one of the possible pathomechanisms of this glomerulonephritis. 

10.  Glomerulonephritis associated with chronic infection from long-term central venous catheterization.

Chara S, Kawasaki Y, Takano K et al.

Pediatr Nephrol     2006  21 (3): 427-9.

There have been few reports on immune complex-mediated glomerulonephritis associated with chronic infection from long-term central venous catheterization in adulthood. We report here on a 13-year-old boy with nephritis who exhibited glomerulonephritis that had been induced by the long-term use of central venous catheters, and its resolution after extraction of the central venous catheter. A diagnosis of glomerulonephritis associated with chronic infection caused by long-term central venous catheterization was made, based on the absence of clinical findings after removal of catheter, hypocomplementemia, pathology findings resembling membranoproliferative glomerulonephritis, and detection of Staphylococcus epidermidis from culture of the removed catheter culture. For clinicians using long-term central venous access for parenteral feeding, rapid catheter exchange is necessary for patients with fever of unknown origin. 

11.  Drug-induced glomerulopathies 

Izzedine H, Launay-Vacher V, Bourry E et al.

Expert Opin Drug Saf     2006  5 (1): 95-106.

Normal renal function depends upon an intact glomerular apparatus. Many drugs and chemicals are capable of damaging the glomerulus, causing its increased permeability to large molecules. Glomerular lesions are usually responsible for proteinuria and the nephrotic syndrome. This also holds true for the drug-induced glomerulopathies, of which membranous glomerulonephritis is the most frequent type of lesion encountered. Apart from this, several cases of different glomerular changes such as focal segmental glomerulosclerosis and crescentic glomerulonephritis have also been reported. The drug-induced glomerulopathies are probably immune mediated. This is, for instance, reflected in the fact that patients with drug-induced nephritic syndrome frequently have the HLA-B8 and DR3 antigens. In depth information is provided for the previously mentioned disorders. 

12.  Azathioprine induced acute interstitial nephritis as the cause of rapidly progressive renal failure in a patients with Wegener’s granulomatosis.

Bir K, Herzenberg AM, Carette S.

J Rheumatol     2006  33 (1): 185-7.

Wegener’s granulomatosis (WG) is a primary systemic vasculitis involving predominantly the upper and lower respiratory tracts and the kidneys. Few disease can cause deterioration of renal function and progression to renal failure as rapidly as WG. We descibe a women with WG who developed rapid progression to renal failure within 10 days of starting azathioprine prescribed as maintenance therapy  for vasculitis. Her renal biopsy showed acute tubulointerstitial nephritis and no active glomerulonephritis. This case illustrates the importance of the history and urine sediment in differentiating drug hypersensitivity from rapidly progressive glomerulonephritis in patients with WG.

13.  High-dose methotrexate-associated acute renal failure may be an avoidable complications. 

Fong CM, Lee AC. 

Pediatr Hematol Oncol     2006  23 (1): 51-7. 

A 17-year-old boy with acute lymphoblasctic leukemia developed acute renal failure within 48 h of an intravenous high-dose methotrexate (5 g/m(2)) infusion. His renal function returned to baseline 14 days later with supportive care, folinic acid rescue, and urinary alkalinization. A retropsective review revealed that the patient had been exposed to iopamidol, an intravenous contrast medium, on the day prior to the commencement of methotrexate treatment. Methotrexate-associated nephropathy is a rare complication in pediatric oncology, and a review of the literature suggest that exposure to nephrotoxic agents may be a significant but perhaps underrecognized risk factor for its development. 

14.  Autosomal recessive Alport syndrome: an in-depth clinical and molecular analysis of five families. 

Longo I, Scala E, Mari F et al.

Nephrol Dial Transplant     2006  21 (3): 665-71.

Background   Alport syndrome (ATS) is a progressive inherited nephropathy characterized by irregular thinning, thickening and splitting of the glomerular basement membrane (GBM) often associated with hearing loss and ocular symptoms. ATS has been shown to be caused by COL4A5 mutations in its X-linked form and by COL4A3 and COL4A4 mutations in its autosomal forms.  Methods   Five families with a suspicion of ATS were investigated both from a clinical and molecular point of view. COL4A3 and COL4A4 genes were analysed by DHPLC. Automated sequencing was performed to identify the underlying mutation.  Results   Molecular analysis indicated that in all 5 cases the correct diagnosis was autosomal recessive ATS. In the three families in which parental consanguinity clearly pinpointed to autosomal recessive ATS, we found COL4A4 homozygous mutations in two of them and COL4A3 homozygous mutation in the other one. In the remaining two families a differential diagnosis including X-linked ATS, autosomal recessive ATS and thin basement membrane nephropathy was considered. The molecular analysis demonstrated that the proband were genetic compounds for two different mutations in the COL4A4 gene pinpointing to the correct diagnosis of autosomal recessive ATS.  Conclusions   A clinical evaluation of probands and their relatives of the five families carrying mutations in either COL4A3 or the COL4A4 gene was carried out to underline the natural history of the autosomal recessive ATS. In addition, this paper stresses the complexity of the clinics and genetics of ATS and how a correct diagnosis is based on a combination of: (i) an in-depth clinical investigation; (ii) a detailed formal genetic analysis; (iii) a correct technical choice of the gene to investigated; (iv) a correct technical choice of the family member to be included in the mutational screening. A correct diagnosis is the basis for an appropriate genetic counselling dealing with both the correct prognosis and the recurrence risk for the patients and family members.  

15.  Tissue-specific distribution of an alternatively spliced COL4A5 isoform and non-random X chromosome inactivation reflect phenotypic variation in heterozygous X-linked Alport syndrome.  

Shimizu Y, Nagata M, Usui J et al.

Nephrol Dial Transplant     2006  Mar  3;      [Epub ahead of print]

A novel type of hereditary transmission of COL4A5 in a Japanese family with X-linked Alport syndrome was detected through analysis of cDNA sequences and an X-chromosome inactivation assay. A female patients with moderately altered renal function, who diagnosed with Alport syndrome by renal biopsy, and her mother, who was undergoing maintenance haemodialysis, showed similar tissue-specific expression of a truncated isoform of COL4A5, which was generated by alternative splicting a splice-site mutation. Expression of the truncated isoform occured in the renal specimen derived from patients, but not in specimens from controls. Genomic analysis revealed two point mutations (c.4821 + 121, T>C; c.4822-151-150, ins T) in intron 49 of COL4A5 from the patients. The peripheral blood mononuclear cells of the patients and her mother showed non-random lyonization. While the females showed only renal impairment, an affected male in the same family suffered from severe renal insufficiency, visual defect and hearing disturbances. Hence, we suggest that this type of heredity COL4A5 presents with phenotypic variation in female heterozygous X-linked Alport syndrome patients. 

16.  Familial aggregation of primary glomerulonephritis in Italian population isolate: Valtrompia study.

Izzi C, Sanna-Cherchi S, Prati E et al.

Kidney Int     2006  69 (6): 1033-40.

Hereditary factors are suspected to contribute to the pathogenesis of sporadic primary glomerulonephritis, but their contribution is difficult to delineate in the general population. We studied to prevalence of primary glomerulonephritis in an isolated population from the extreme northern Valtrompia valley, Northern Italy. Investigation of medical records, community urinary screening program and molecular characterization of the population’s ancestry were performed; genealogies of affected individuals were researched. Forty-three patients with primary glomerulonephritis were identified: 25 had biopsy-proven disease (11 immunoglobulin A (IgA) nephropathy; eight mesangial proliferative glomerulonephritis without IgA deposist; four focal segmental glomerular sclerosis; two membranous nephropathy), and 18 had clinical glomerulonephritis. All 43 patients originated from three villages (Collio, San Colombano, and Bovegno). In contrast, we found only four cases of primary glomerulonephritis in two nearby villages (Pezzaze and Tavernole) that shared similar population histories and lifestyles, demonstrating heterogeneity of risk factors for glomerulonephritis (P=3 x 10 (-5)). All 43 affected individuals could be traced back to common ancestors (XVI-XVII centuries), enabling the construction of three large pedigree including three parent-child affected pairs and five affected siblings pairs. Molecular data showed lower genetic diversity and increased inbreeding in the Valtrompia population compared to the control population. Molecular and genealogical evidence of limited set founders and the absence of shared nephritogen environmental factors suggest that our patients share a common genetic susceptibility to the development of primary glomerulonephritis. Further molecular study of our families will offer the possibilty to shed light on the genetic background underlying these glomerular disorders. 

17.  Acute renal failure in hematopoietic cell transplantation.

Parikh CR, Coca SG.

Kidney Int     2006  69 (3): 430-5.

Hematopoietic cell transplantation is a common procedure for the treatment of malignancies and some non-malignant hematologic disorders. In addition to other transplant-related organ toxicities, acute renal faliure is a common complication following transplantation. This review discusses the incidence, timing, etiology, risk factors, and prognosis of renal failure associated with three commonly used transplantation procedures – myeloablative autologous, myeloablative allogenic, and non-myeloablative allogenic transplantation. It is important to note that the epidemiology and prognosis of renal failure are distinct with these three transplantation procedures. However, the common theme is that mortality increases with worsening renal failure with all three procedures. Moreover, mortality is      >80% for patients with renal failure requiring dialysis. It also appears that surviving patients have an increased risk of chronic kidney disease after renal failure. The reduction of acute renal failure will have several advantages, including reducing mortality and the burden of chronic kidney disease following transplantation.   

18.  Bone marrow transplantation nephropathy after an intensified conditioning regimen with radioimmunotherapy and allogenic stem cell transplantation. 

Zenz T, Schlenk RF, Glatting G, et al. 

J Nucl Med     2006  47 (2): 278-86.

Intensification of the conditioning regimen with a radioactively labeled ant-CD66 antibody is feasible before allogenic stem cell transplantation. The use of radioimmunotherapy may deliver a significant dose of radiation to the kidneys. We therefore studied the incidence and clinical picture of bone marrow transplantation (BMT) nephropathy in our patients receiving radioimmunotherapy before allogenic stem cell transplantation.  Methods   This study was a clinical trial of 114 consecutive patients who received conditioning with a radiolabeled anti-CD66 antibody-(188)Re (n = 93) or (90)Y (n = 21) – between 1998 and 2003.  Results   Although BMT nephropathy has developed in none of the patients in the [(90)Y]anti-CD66 group, 6 of 93 patients receiving [(188)Re]anti-CD66 presented with signs of BMT nephropathy at a median of 11.5 mo after stem cell transplantation. The absorbed renal dose was significantly lower in the (90)Y group (4 vs. 7 Gy, P < 0.0001). Of these patients receiving [(188Re]anti-CD66 who are alive, BMT nephropathy developed in 19% (6/32). Five of patients with BMT nephropathy received total-body irradiation. The patients presented with elevated serum creatinine, proteinuria, anemia, hypertension, and signs of microangiopathy. All 6 patients in whom BMT nephropathy has developed are alive at a median follow-up of 58 mo after stem cell transplantation, and 1 patient has entered a dialysis program.  Conclusion   BMT nephropathy appears to be a significant problem after allogenic stem cell transplantation with intensified using the (188)Re-labeled anti-CD66 applied in this study, particularly when combined with total-body irradiation.  

19.  Remodeling of renal interstitial and tubular lesions in pancreas transplant recipients.

Fioretto P, Sutherland DE, Najafian B et al.

Kidney Int     2006  69 (5): 907-12.

Tubular atrophy and interstitial fibrosis, important in progression of renal diseases, including diabetic (D) and cyclosporine-induced (CSA) nephropathy, have been considered irreversible. Normoglycemia for 10 years following pancreas transplantation alone (PTA) reversed D glomerulopathy lesions. This study quantified tubular, interstitial, and arteriolar parameters in PTA recipients. Kidney function studies and biopsies were performed in eight non-uremic type I D patients (pts) at 5 and 10 years after PTA. Renal biopsies were analyzed by morphometric analysis. All pts were normoglycemic and insulin independent and received CSA during the study. Cortical interstitial volume fraction was increased at 5 years (0.31 +/- 0.07 vs normal 0.15 +/- 0.02, P<0.01) and decreased at 10 years post-PTA (0.23 +/- 0.03, P<0.02 vs 5 years). There was a reduction in the volume fraction of interstitial collagen and cells per cortical tissue, measured using electron microscopy, from 5 (0.126 +/- 0.061 and 0.103 +/- 0.026, respectively) to 10 years (0.079 +/- 0.031, P<0.05, and 0,074 +/- 0.018, P<0.05, respectively). The volume fraction of tubules which were atrophic (AT) was abnormal at 5 years (0.160 +/- 0.090) and decreased from 5 to 10 years (0.044 +/- 0.034, P<0.02), apparently due to AT reabsorption. The index of arteriolar hyalinosis did not change during the study (1.30 +/- 0.22 and 1.34 +/- 0.33 at 5 and 10 years, respectively, nonsignificant). This study demonstrates, for the first time in humans, that interstitial expansion is reversible and that atrophic tubules can be reabsorbed. In contrast, there was no improvement in the arteriolar lesions. Whether this is due to long-term normoglycemia, reduction of CSA dose or the other mechanisms is unclear.

20.  T cell immunity and graft-versus-host disease (GVHD).

Ichiki Y, Bowlus CL, Shimoda S et al.

Autoimmun Rev     2006  5 (1): 1-9.

Graft-versus-host disease (GVHD), induced by the reaction of donor T cells to recipient histocompatible antigens, is a serious complications of allogeneic bone marrow transplantation (BMT), resulting in considerable morbidity and mortality. In MHC-disparate BMT, donor T cells directly react with major histocompability complex (MHC) antigens, while in MHC-matched BMT, T cells react with minor histocompability antigens (miHA) presented by shared MHC molecules. Clinically, acute and chronic GVHD can be distinguished on the basis of the time of onset, clinical manifestations and distinct pathobiological mechanisms. Acute GVHD usually occured within 2 to 6 weeks following allogenic BMT and primarily affects the skin, liver and the gastrointestinal tract with T cell infiltration of the epithelia of the skin, mucous membrane, bile ducts and gut. In addition, hair follicle cells, airways, bone marrow, and a variety of other tissue system can be involved. Acute GVHD occurs in up to 50% of allogeneic HLA-matched and 70% of HLA-disparate BMT recipients despite prophylactic immunosuppressive drugs. Chronic GVHD involves a wider range of organs and clinical manifestations include scleroderma, liver failure, immune complex disease, glomerulonephritis, and autoantibody formation. 

21.  Obesity-related glomerulopathy: Insights from gene expression profiles of the glomeruli derived from renal biopsy samples. 

Wu Y, Liu Z, Xiang Z et al.

Endocrinology     2006  147: 0000-0000.

Obesity-related glomerulopathy (ORG) is an important complications of obesity. The pathophysiological mechanisms of glomerular injury in ORG is incompletely understood. Gene expression profiles in the glomeruli obtained from renal biopsy samples of patients with ORG were investigated, using a microdissection technique combined with Affymetrix microarray analysis. Six patients presented with obesity, proteinuria, and biopsy-proven ORG were enrolled. Two sex- and age matched donor kidney were applied as the controls. Glomeruli were dissected out from renal biopsy samples under microscope, and total RNA was extracted using RNeasy Micro kit. After two rounds of T7 promoter based RNA amplification, gene expression profiles of the glomeruli samples were detected using Affymetrix U133A gene chips. Bioinformatic tools were applied to analysis the microassay data. Results of candidate ORG-related genes were further confirmed by real-time quantitative PCR and immunohistochemistry staining using renal biopsy samples of a larger pool of ORG patients. Genes related to lipid metabolism, inflammatory cytokines, and insulin resistance were the most highlighted subgroups that significantly changed in the glomerular gene expression profiles of the ORG patients, compared with the controls. The expression levels of several key genes in lipid metabolism were increased over 2-fold, including low-density lipoprotein receptor, fatty acid binding protein 3, and sterol regulatory element binding protein 1. Moreover, some inflammatory cytokines and their downstream molecules were increased as well, including TNF-alpha and its receptors, IL-6 signal transducer, and interferon-gamma. As the indicator of insulin resistance in the total glomerular cells, levels of glucose-transporter 1, leptin-receptor, peroxisome proliferator-activated receptor-gamma, and vascular endothelial growth factor increased, too. In addition to lipid dysmetabolism and insulin resistance, the activation of an inflammatory process in the glomeruli might play an unique role in the development of obesity-related glomerulopathy. Our results expand the understanding of obesity-induced glomerular injuries and shed light on new approaches in the treatment of this disease. 

22.  Impact of lipoprotein glomerulopathy on the relationship between lipids and renal diseases.

Saito T, Matsunaga A, Oikawa S.  

Am J Kidney Dis     2006  47 (2): 199-211.

Lipoprotein glomerulopathy (LPG) is an unique entity of renal lipidosis characterized by peculiar histopathologic characteristics of lipoprotein thrombi and an abnormal plasma lipoprotein profile resembling type III hyperlipoproteinemia, with a marked increase in serum apolipoprotein E (apoE) concentrations. At present, 65 cases have been reported worldwide, although most patients are found in Japan and east Asian countries. Recently, we identified 4 types of novel apoE mutations associated with LPG. In particularly, a mutation designated apoE Sendai, in which arginine 145 is substituted with proline, occurs in the majority of Japanese patients. The virus-mediated transduction of apoE Sendai resulting in the development of LPG in apoE-deficient mice confirms the etiologic role of apoE mutation in LPG. Conversely, experimental graft-versus-host disease induced in Fc receptor gamma-chain-deficient mice showed LPG-like lesions in glomeruli without apoE mutations. Considered together, we believe that intrinsic factors in the kidney also contribute to the induction of LPG. Today, apoE and related lipid abnormalities are reported to have an important role in the development of various renal diseases, eg, diabetic nephropathy and immunoglobulin A nephropathy. In this article, we review clinical and histopathological features of LPG, describe the etiologic role of apoE variants and intrinsic renal factors, and discuss the impact of LPG on mechanisms of other renal diseases. 

23.  Acute renal failure following liver transplantation with induction therapy. 

Guitard J, Cointault O, Kamar N et al.

Clin Nephrol     2006  65 (2) 103-12.

Abstract   Aims   To identify the predictive factors for acute renal failure (ARF) in a retrospective study of 100 orthotopic liver transplantations (OLT) performed in 94 patients between 2000 and 2003.  Methods   Acute renal failure (ARF) was difined using the RIFLE criteria, i.e. injury when creatinine doubles or GFR halves, and failure when creatinine trebles or GFR decreases by > 75%. Patients on dialysis pre OLT (n = 3) were excluded from the study. Immunosuppression included steroids, calcineurin inhibitors (CNIs), with (n = 32) or without mycophenolate mofetil. A total of 85% of patients also received induction therapy with anti-thymocyte globulins (29%) or anti-CD25 monoclonal antibodies (56%).  Results   39 patients (41.5%) and 21 (22.3%) patients developed injury, and failure, respectively. Of these, 10 (10.6%) underwent dialysis. Univariate analysis revealed that acute renal dysfunction with a RIFLE score > 3 was significantly associated with pre-operative serum creatinine level of > 100 umol/l, pre-operative creatinine clearence of < 75 ml/min, need for a transfusion (> 10 red packed units), post-operative diuresis of < 100 ml/h, use of vasopressive drugs, times to aspartate (AST) and alanine (ALT) aminotransferase peaks of > 20and > 24 hours, respectively, relaparotomy, CNIs transient discontinuation, and the use of lower daily dosage of CNIs at post-OLT Days 3,5,7 and 15. In multivariate analysis, failure was significantly associated with time to AST peak (> 20 h) (OR 6.35 (1.2 – 33.6), p = 0.029), post-operative diuresis (<100ml/h) (OR 9.8 (2.03 – 47.3), p = 0.004), post-operative use of vasopressive drugs (OR 9.91 (2.02 – 48.7), p = 0.004), and transient CNIs withdrawal (OR 51.08 (7.58 – 344.1), p<0.0001). Finally, occurence of ARF was significantly associated with an increased number of days on mechanical ventilation, on stay-in intensive care unit (ICU), and on overall hospitalization time. Conclusion   ARF is quite common after OLT and significantly increases the post-operative time at the hospital, thereby increasing the OLT cost. Its independent predictive factors are mainly related to perioperative events. 

III.     PATHOGENESIS 

1.  Cell cycle and glomerular disease: a minireview.

Marshall CB, Shankland SJ.

Nephron Exp Nephrol     2006  102 (2): e39-48.

Globally, glomerular diseases are a leading cause of chronic and end-stage renal disease. In the mature glomerulus, under normal conditions, glomerular cells have a low turnover rate. However, in disease, a variety of pathophysiological stimuli lead to disturbances in glomerular cell biology, including toxins, immune-mediated stressess, metabolic derangements, drugs, infection, hemodynamic changes, growth factors, and cytokines. Not only does the form of injury govern the histologic and clinical manifestations of disease, but also the nature of the respopnse to injury. This response to injury is largely cell-type specific, and the glomerulus represents a rare microcosm of the larger organism in which one can study the cellular responses of three very distinct cell types: mesangial cells, visceral epithelial cells or podocytes, and endothelial cells. These cells can undergo several cell fates in response to injury, including proliferation, de-differentiation, hypertrophy, senescence, apoptosis, or necrosis. The regulation of these responses occurs at the level of the cell cycle, coordinated by positive regulators, cyclins and cyclin-dependent kinases, and negative regulators, cyclin-dependent kinase inhibitors. There is a now a large body of literature confirming the importance of cell cycle regulatory proteins in the glomerular cellular response to injury. The recent advances in cell cycle biology in diseases of the mesangial cell and the podocyte are the focus of this minireview. 

2.  Nuclear receptors and their coregulators in kidney.

Ruan XZ, Varghese Z, Powis SH et al.

Kidney Int     2005  68 (6): 2444-61. 

Nuclear receptors are transcription factors that are essential in embrionic development, maintenance of differentiated cellular phenotypes, metabolism, and apotosis. Dysfunction of nuclear receptor signaling leads to a wide spectra of proliferative, reproductive, and metabolic diseases, including cancers, infertility, obesity, and diabetes. In addition, many proteins have been identified as coregulators which can be recruited by DNA-binding nuclear receptors to affect transcriptional regulation. The cellular level of coregulators is crucial for nuclear receptor-mediated transcription and many coregulators have been shown to be targets for diverse intracellular signaling pathways and posttranslational modifications. This review provides a general overview of the roles and mechanism of action of nuclear receptors and their coregulators. Since progression of renal diseases is almost always associated with inflammatory processes and/or involve metabolic disorders of lipid and glucose, cell proliferation, hypertrophy, apopotosis, and hypertension, the importance of nuclear receptors and their coregulators in these contexts will be adressed. 

3.  The MCP-1/CCR2 system has direct proinflammatory effects in human mesangial cells. 

Giunti S, Pinach S, Arnaldi L et al.

Kidney Int     2006  69 (5): 856-63.

Both inflammatory and haemodynamic factors have been implicated in the pathogenesis of diabetic and other progressive glomerulopathies. Mesangial cell exposure to mechanical stretch induces both intracellular adhesion molecule 1 (ICAM-1) and monocyte chemoattractant protein-1 (MCP-1) expression. Chemokine receptor 2 (CCR2), the MCP-1 receptor, has been recently demonstarted in human mesangial cells (HMCs). We tested whether MCP-1 binding to CCR2 affects ICAM-1 expression in HMCs and, secondly, if stretch-induced ICAM-1 is mediated by MCP-1 via an autocrine mechanism. Serum-deprived HMCs were exposed to either rh-MCP-1 (0.1-1-10-50-100 ng/ml) or mechanical stretch in the presence and in the absence of RS1028956, a specific CCR2 inhibitor. ICAM-1 expression was assessed both by immunofluorescence and cytofluorimetry. Monoctye-HMC interaction was tested by adhesion assay. CCR2 expression was studied by reverse transcriptase-polymerase chain reaction, immunoblotting, and flow cytometry. HMCs exposure to rh-MCP-1 induced a significant twofold increase in ICAM-1 expression at 24 h, leading to enhanced monocyte adhesion. This effect occured via the CCR2 receptor as CCR2 was expressed in HMCs and CCR2 blockade prevented ICAM-1 upregulation. Stretch-induced ICAM-1 expression was not altered by CCR2 blockade and stretch significantly reduced CCR2 mRNA and protein expression via an MCP-1-independent mechanism. In conclusion, stretch and MCP-1 independently induce ICAM-1 expression in HMCs. Stretch-induced CCR downregulation may favour MCP- paracrine activity.

4. Expression of the chemokine receptor CXCR1 in human glomerular diseases.

Segerer S, Henger A, Schmid H et al.

Kidney Int     2006  Mar  15;     [Epub ahead of print]

Leukocyte infiltration, a hallmark of renal diseases, is orchestrated in part by the actions of chemokines. The chemokine CXCL8/interleukin (IL)-8 is expressed during renal diseases and allograft rejection, whereas the corresponding receptor CXCR1 has not been described previously. Expression of CXCR1 was characterized in peripheral blood using multicolor fluorescence-activated cell sorter analysis (FACS). CXCR1 was loclized in 81 formalin-fixed, paraffin-embedded renal specimens by immunohistochemistry using a monoclonal antibody against human CXCR1. Included were biopsies with crescentic glomerulonephritis (CGN, n=22), immunoglobulin  (Ig) A nephropathy (n=15), membranoproliferative glomerulonephritis (MPGN, n=17), lupus nephritis (n=12), membranous nephropathy (n=11), and non-involved parts of tumor nephrectomies (n=4). Consecutive tissue sections of human tonsills, allograft explants, and renal biopsies were stained for CD15- and CD68-positive cells. Expression of CXCR1 and CXCL8/IL-8 mRNA was quantified by real-time reverse transcriptase-polymerase chain reaction of microdissected renal biopsies (n=35) of the same disease entities. By FACS CXCR1 expression was found on polymorphnuclear CXCR1 expression by polymorphnuclear leukocytes (PMNs), natural killer cells, and a subpopulation of monocytes. By immunohistochemistry, CXCR1 expression was found on infitrating inflammatory cells (predominantly PMNs), as well as on intrinsic renal cells (arterial smotth muscle cells, endothelial cells of peritubular capillaries). The distribution pattern of CXCR1 differed between disease entities. The highest number of glomerular CXCR-positive cells were present in biopsies with MPGN, followed by lupus nephritis, and CGN. CXCR1 might be involved in the recruitment of PMNs to the glomerular tuft, which could be targeted by CXCR1-blocking agents. 

5.  VEGF –460 genotype plays an important role in progression to chronic kidney disease stage 5.

Summers AM, Coupes BM, Brennan MF et al. 

Nephrol Dial Transplant     2005  20: 2427-32.

Abstract   Background   changes in renal vasculature, with vascular and interstitial fibrosis, are hallmarks of progression to chronic kidney disease (CKD) stage 5. Vascular endothelial growth factor (VEGF) is a potent angiogenic and vascular permeability factor. Transforming growth factor-ß1 (TGF-ß1) plays a critical role in promoting extracellular matrix (ECM) deposition and fibrosis. This study investigates whether genetic polymorphisms of VEGF or TGF-ß1 are associated with (i) progressive decline in renal function in patients with glomerular disorders (cohort 1) and (ii) predisposition to CKD stage 5 in a separate group of renal transplant recipients with various primary diseases (cohort 2).  Methods    Two patients groups were studied. Cohort 1 comprised 91 patients with biopsy-proven glomerular disease who were followed-up for 5 years before categorization as either non-progressors (with stable serum creatinine or <30% increase over 5 years, n = 39) or progressors (requiring dialysis, transplantation or whose serum creatinine increased by >30% over 5 years, n = 52). Cohort 2 comprised 107 patients with various primary renal diseases, who had reached CKD stage 5 and undergone renal transplantation at the time of study. All patients were genotyped for the VEGF polymorphisms at position –460 (C/T) and +405 (G/C). Linkage disequilibrium (LD) was estabilished using EHplus. SNPHAP was used to estimate haplotype frequency and to infer haplotypes to all patients. Cohort 1 patients were genotyped for the TGF-ß1 polymorphisms at position –800, – 509 codons 10 and 25. Genotyping was performed by polymerase chain reaction-restriction lenght polymorphysm (PCR-RFLP).  Results   In cohort 1, there was a significant increase in frequency of the –460 VEGF CC genotype 30.8 vs 5.1%, P = 0.008; odds ratio (OR), CC vs TT 10.67, 95% confidence interval (CI), 1.94 – 58.72 and C allele 56.7 vs 37.2%, P = 0.009; OR 2.22, 95% CI, 1.21 – 4.04, in the progressor patients when compared with the non-progressors. In cohort 2, there was a significant increase in the VEGF –460 CC genotype when compared with healthy volunteers 37 vs 20.8%, P = 0.011; OR CC vs TT 1.59, 95% CI 0.72 – 3.51. The –460 and +405 polymorphisms were in LD P<0.00007. There were significant differences in diplotype (haplotype pair) frequencies in cohort 1 and 2, P = 0.018, which confirmed the importance of the –460C allele. There were no association between the VEGF +405 or TGF-ß1 polymorphisms and progressive renal disease.  Conclusion  In this study, we have an association between the VEGF –460 polymorphism and progression to CKD stage 5. The function of this polymorphism remains unclear although previous evidence suggest that promoter constructs containing this single nucleotide polymorphism (SNP) have been associated with increased activity. Clearly there is a role for TGF-ß1 in chronic kidney disease. However, this study found no association with four TGF-ß1 polymorphisms in this cohort.    

6.  Functional polymorphisms in the vascular endothelial growth factor gene are associated with development of end-stage renal disease in males. 

Doi K, Noiri E, Nakao A et al.

J Am Soc Nephrol     2006  17 (3): 823-30.

This study elucidates the genetic role of vascular endothelial growth factor (VEGF) as a predisposing factor for progression of chronic kidney disease. Single-nucleotide polymorphisms were genotyped and haplotype structures were determined in the 3’ untranslated region (UTR) of VEGF gene, and the distribution of each haplotype in male patients with ESRD (n = 101) and healthy male control subjects (n = 189). The 936C/T polymorphisms in the 3’UTR were in nearly absolute linkage disequilibrium, and haplotype analysis demonstrated that they were the primary responsible single-nucleotide polymorphisms. The distribution of the 936CC-1451CC genotype was significantly more frequent among patients with ESRD than among the age-matched healthy control subjects. In addition to case-control association study, the 936CC-1451CC genotype was also associated with significantyl higher plasma VEGF levels in healthy individuals, but a significant association was found only a males, not in females. We also examined the effect of the 936C-1451C haplotype on mRNA stability. Consistent with results of plasma VEGF levels, mRNA carrying 936C-1451C haplotype showed higher stability. The 936CC-1451CC genotype in the 3’UTR showe not only susceptibility for ESRD but also higher plasma VEGF levels and mRNA stability, indicating the contribution of VEGF to chronic kidney disease progression, especially in males. 

7.  Expression and function of C/EBP homology protein (GADD153) in podocytes. 

Bek MF, Bayer M, Muller B et al.

Am J Pathol     2006  168 (1): 20-32.

Podocytes are crucial for the permeability of the glomerular filtration barrier. In glomerular disease, however, reactive oxygen species (ROS) may be involved in podocyte injury and subsequent proteinuria. Here, we describe ROS-dependent gene induction in differentiated podocytes stimulated with H(2)O(2) or xanthine/xanthine-oxidase. Superoxide anions and H(2)O(2) increased mRNA and protein expression of GAS5 (growth arrest-specific protein 5) and CHOP (C/EBP homology protein). Cultured podocytes overexpressing CHOP showed increased generation of superoxide anions compared to controls. In addition, the expression of alpha (3)/beta (1) integrins, crucial for cell-matrix interaction of podocytes, was down-regulated, leading to increased cell-matrix adhesion and cell displacement. The altered cell-matrix adhesion was antagonized by the ROS scavenger 1,3-dimethyl-2-thiourea, and the increase in cell displacement could be mimicked by stimulating untransfected podocytes with puromycin, an inductor of ROS. We next performed immunohistochemical staining of human kidney tissue (normal, membranous nephropathy, focal segmental glomerulosclerosis, and minimal change nephropathy) as well as section from rats with puromycin nephrosis, a model of minimal change nephropathy. CHOP was weakly expressed in podocytes of control kidneys but up-regulated in most proteinuric human kidneys and in rat puromycin nephrosis. Our data suggest that CHOP – via increased ROS generation – regulates cell-matrix adhesion of podocytes in glomerular disease. 

8.  Mutational and biological analysis of alpha-actinin-4 in focal segmental glomerulosclerosis.

Weins A, Kenlan P, Herbert S et al. 

J Am Soc Nephrol     2005  16 (12): 3694-701.

Mutations in the alpha-actinin-4 gene (ACTN4) cause an autosomal dominant form of focal segmental glomerulosclerosis (FSGS). A mutational analysis was performed of ACTN4 in DNA from probands with a family history of FSGS as well as in individuals with nonfamilial FSGS. The possible contribution of noncoding variation in ACTN4 to the development of FSGS was assessed. Multiple nucleotide variants were identified in coding and noncoding sequence. The segregation of nonsynonymous coding sequence variants was examined in the relevant family. Only a small number of nucleotide changes that seemed likely to be causing (or contributing to) disease were identified. Sequence changes that predicted I149del, W59R, V801M, R837Q, and R310Q changes were identified. For studying biologic relevance and their potential roles in the pathogenesis of FSGS, these variants were expressed as GFP-fusion proteins in cultured podocytes. F-actin binding assays also were performed. Three of these variants (W59R, I149del, and V801M) showed clear cellular mislocalization in the form of aggregate adjacent to the nucleus. Two of these mislocalized variants (W59R and I149del) also showed an increased actin-binding activity. The I149del mutation segregated with disease; W59R was found to be a de novo mutation in the proband. A total of five ACTN4 mutations that are believed to be disease causing (three reported previously and two novel) as well as a number of variants with unclear contribution now have been identified. The possibility that some of these other variants increase the susceptibility to FSGS cannot be excluded. ACTN4 mutations seem account for approximately 4% of familial FSGS.

9.  Gene profiling of polycystic kidneys.

Schieren G, Rumberger B, Klein M et al.

Nephrol Dial Transplant     2006  Mar  6;     [Epub ahead of print]

Background   While the genetic basis of autosomal dominant polycystic kidney disease (ADPKD) has been clearly estabilished, the pathogenesis of renal failure in ADPKD remains elusive. Cyst formation originates from proliferating renal tubular epithelial cells that de-differentiate. Fluid secretion with cyst expansion and reactive changes in the extracellular matrix composition combined with increased apoptosis and proliferation rates have been implicated in cystogenesis.  Methods   To identity genes that charcterize pathogenical changes in ADPKD, we compared the expression profiles of 12 ADPKD kidneys, 13 kidneys with chroonic transplant nephropathy and 16 normal kidney using a 7 k cDNA microarray. RT-PCR and immunohistochemical techniques were used to confirm the microarray data.  Results   Hierarchial clustering revealed that the gene expression profiles of normal, ADPKD and rejected kidneys were clearly distinct. A total of 87 genes were specifically regulated in ADPKD; 26 of these 87 genes were typical for smooth muscle, suggesting epithelial-to-myofibroblast transition (EMT) as a pathogenic factor in ADPKD. Immunohistology revealed that smoot muscle actin, a typical marker for myofibroblast transition, and caldesmon were mainly expressed in the interstitium of ADPKD kidneys. In contrast, up-regulated keratin 19 and fibulin-1 were confirmed to cystic epithelia.  Conclusion   Our results show that the end stage of ADKPD is associated with increased markers of EMT contributes to the progressive loss of renal function in ADPKD.

10.  Apoptosis and glomerulonephritis.

Watson S, Cailhier JF, Hughes J et al.

Curr Dir Autoimmun     2006  9: 188-204.

Glomerulonephritis (GN) is a form of autoimmunity in which apoptosis may be a double-edged sword. Resolution of GN can be promoted by apoptosis of infiltrating leucocytes and excess resident glomerular cells, leading to efficient anti-inflammatory clearence by macrophages and mesangial cells. However, unscheduled apoptosis in glomerular cells, especially epithelial cells (’podocytes’) may drive progression of GN to hypocellular, nonfunctional scar. Defects in clearence of apoptotic cells may also deleterious local effects, in addition to promoting autoimmunity itself. Nevertheless, there is strong promise for novel therapies based new knowledge of apoptosis in GN, especially in regulation of leucocyte clearence from the inflamed glomerulus.

11.  Role of ubiquitin-like protein FAT10 in epithelial apoptosis in renal disease.

Ross MJ, Wosnitzer MS, Ross MD  et al.

J Am Soc Nephrol     2006  Feb  22;     [Epub ahead of print]

Dysregulated apoptosis of renal tubular epithelial cells (RTEC) is an important component of the pathogenesis of several renal disease, including HIV-associated nephropathy (HIVAN), the most common cause of chronic kidney failure in HIV-infected patients. In HIVAN, RTEC become infected by HIV-1 in a focal distribution, and HIV-1 ifection has been shown to induce apoptosis in vitro. In microarray studies that used a novel renal tubular epithelial cell line from a patients with HIVAN, it was found that the ubiquitin-like protein FAT10 is one of the most upregulated genes in HIV-infected cells. Previously, FAT10 was shown to induce apoptosis in murine fibroblasts. The expression of FAT10 in HIVAN and the ability of FAT10 to induce apoptosis in human RTEC therefore were studied. This study revealed that FAT10 expression is induced after infection of RTEC by HIV-1 and that expression of FAT10 induces apoptosis in RTEC in vitro. Moreover, it was found that inhibition of endogenous FAT10 expression abrogated HIV-induced apoptosis of RTEC. Immunohistochemical studies demonstarted increased FAT10 expression in a murine model of HIVAN, in HIVAN biopsy samples, and in autosomal dominant polycystic kidney disease, another renal disease that is characterized by cystic tubuler enlargement and epithelial apoptosis. These results suggest a novel role for FAT10 in epithelial apoptosis, which is an important component of the pathogenesis of many renal diseases. 

12.  Advanced glycation end-product peptides are associated with impaired renal function, but not with biochemical markers of endothelial dysfunction and inflammation, in non-diabetic individuals.

Stam F, Schalkwijk CG, van Guldener C et al.

Nephrol Dial Transplant     2006  21 (3): 677-82.

Background   Patients with end-stage renal disease as well as mild renal impairment have an increased risk for the development of cardiovascular disease. It has been suggested that advanced glycation end-products (AGEs) are involved in atherogenesis, possibly through induction of endothelial dysfunction and low-grade inflammation.  Methods   In a cross-sectional, single-centre study, we investigated four groups of 20 non-diabetic subjects with a creatinine clearence ranging from normal (> 90 ml/min/1.73m2) to < 31 ml/min/1.73m2. We measured AGE-peptides, markers of endothelial dysfunction (von Willebrand factor, soluble E-selectin, plasminogen activator inhibitor-1, tissue-type plasminogen activator, soluble vascular cell adhesion molecule-1) and markers of inflammatory activity (soluble intercellular adhesion molecule-1, C-reactive protein, secretory phospholipase A2). We constructed composite endothelial dysfunction and inflammatory activity Z-score using these markers.  Results   AGE-peptides were independently related to creatinine clearence (standardized beta –0,55, 95% confidence interval (CI) –0.77 to –0.34, P < 0.001). AGE-peptides were not independently related to the individual markers of endothelial dysfunction and inflammation, nor to the composite endothelial dysfunction Z-score (standardized beta 0.08, 95% CI –0.14 to –0.30, P = 0.48) or the inflammatory activity Z-score (standardized beta –0.05, 95% -0.-25 to –0.16, P = 0.66).  Conclusion   Plasma concentrations of AGE-peptides are associated with creatinine clearence but not with biochemical markers of endothelial dysfunction and inflammatory activity in non-diabetic patients over a wide range of renal function. This suggest that the atherogenic effects of AGE-peptides in individuals with renal functional impairment are not mediated by endothelial dysfunction or inflammatory activity as estimated by the markers used. 

13.  Chronic hypoxia and tubulointerstitial injury: a final common pathway to end-stage renal failure.

Nangaku M.

J Am Soc Nephrol     2006  17 (1): 17-25.

Recent studies emphasize the role of chronic hypoxia in the tubulointerstitium as a final common pathway to end-stage renal failure. When advanced, tubulointerstitial damage is associated with the loss of peritubular capillaries. Associated interstitial fibrosis impairs oxygen diffusion and supply to tubular and iterstitial cells. Hypoxia of tubular cells leads to apoptosis or epithelial-mesenchymal transdifferentiation. This is turn exacerbates fibrosis of the kidney and subsequent chronic hypoxia, setting in train a vicious cycle whose end point is ESRD. A number of mechanisms that induce tubulointerstitial hypoxia at an early stage have been identified. Glomerular injury and vasoconstriction of effecrent arterioles as a result of imblances in vasoactive substances decrease postgromelular peritubular capillary blood flow. Angiotensin II not only constricts efferent arterioles but, via its induction of oxidative stress, also hampers the efficient utilization of oxygen in tubular cells. Relative hypoxia in the kidney also results from increased metabolic demand in tubular cells. Furthermore, renal anaemia hinders oxygen delivery. These factors can affect the kidney before the appearence of significant pathologic changes in the vasculature and predispose the kidney to tubulointersitial injury. Therapeutic approaches target the chronic hypoxia should prove effective against a broad range of renal diseases. Current modalities include the improvement of anemia with erythropoietin, the preservation of peritubular capillary blood flow by blockade of the renin-angiotensin system, and the use of antioxidants. Recent studies have elucidated the mechanism of hypoxia-induced transcription, namely that prolyl hydroxylase regulates hypoxia-inducible factor. This has given hope for the development of novel therapeutic approaches this final common pathway. 

14.  Renal fibrosis: new insights into the pathogenesis and therapeutics. 

Liu Y.

Kidney Int     2006  69 (2): 213-7.

Renal fibrosis is the inevitable consequence of an excessive accumulation of extracellular matrix that occurs in virtually every type of chronic kidney disease. The pathogenesis or renal fibrosis is a progressive process that ultimately leads to end-stage renal failure, a devastating disorders that requires dialysis or kidney transplantation. In a simplistic view, renal fibrosis represents a failed wound-healing process of the kidney tissue after chronic, sustained injury. Several cellular pathways, including mesangial and fibroblast activation as well as tubular epithelial-mesenchymal transition, have been identified as the major avenues for the generation of the matrix-producing cells in diseased conditions. Among the many fibrogenic factors that regulate renal fibrotic process, transforming growth factor-beta (TGF-beta) is one that plays a central role. Although defective matrix degradation may contribute to tissue scarring, the exact action and mechanisms of the matrix-degrading enzymes in the injured kidney have become increasingly complicated. Recent discoveries on endogenous antifibrotic factors have evolved novel strategies aimed at antagonizing the fibrogenic action of TGF-beta/Smad signaling. Many therapeutic interventions appear effective in animal models; however, translation of these promising results into humans in the clinical setting remains a dauntting task. This mini-review attempts to highlight the recent progress in our understanding of the cellular and molecular pathways leading to renal fibrosis, and discusses the challenges and opportunities in developing therapeutic strategies. 

15.  Nondiabetic consequences of obesity on kidney.

Srivastava T.

Pediatr Nephrol     2006  Feb  21;     [Epub ahead of print]

There has been a major increase in obesity among children over the past twenty years. Obesity is associated with glomerular hyperfusion and hyperfiltration from physiological (mal)adaptation resulting from afferent arteriolar vasodilatation. The renal injury from hyperfiltration in obesity is further exacerbated by concomittant presence of dyslipidemia, hyperglycemia and/or insulin resistance, inflammation and hypertension. The renal injury clinically manifest as microalbuminuria, proteinuria and/or poor renal function, and is histologically characterized by glomerulomegaly, mesangial expansion and/or sclerosis, which has been termed „obesity related glomerulopathy”. Obesity portends a poor prognosis in subjects with chronic kidney diseases, IgA nephropathy and nephrectomy. Obese individuals on dialysis and renal transplant have mixed outcomes. The purpose of this review is to highlight the nondiabetic consequences of obesity on kidney for the pediatric nephrology community as we begin address the obesity epidemic in children.

16.  Angiotensin II: a key factor in the inflammatory and fibrotic response in kidney diseases.

Ruiz-Ortega M, Ruperez M, Esteban V et al.

Nephrol Dial Transplant     2006  21 (1): 16-20.

Angiotensin II (Ang II) participates in the pathogenesis of renal diseases, through the regulation of two key processes inflammation and fibrosis. AT1 and AT2 are the main receptors of Ang II. AT1 mediates most of the actions of Ang II. This receptor regulates the expression of profibrotic factors, such as connective tissue growth factor (CTGF). The Smad signaling pathway and the Rho/Rho kinase system are two novel mechanisms involved in Ang II-induced matrix regulation recently described. The role of AT2 receptors in renal pathophysiological processes is not fully elucidated. Experimental data suggest that AT2 receptors through activation of nuclear factor-kappaB participate in renal inflammatory cell recruitment. Studies in animal models of kidney injury have shown that the combined of both AT1 and AT2 receptors, as well as the inhibition of the NF-kappaB pathway are necessary to stop the inflammatory process fully. On the whole, these data highlight the complex signalling systems activated by Ang II and suggest novel potential targets to block fibrosis and inflammation in renal diseases. 

17.  Expression of Toll-like receptors in the kidney: their potential role beyond infection.  

Schroppel B, He JC.

Kidney Int     2006  69 (5): 785-7.

Toll-like receptors (TLRs) recognize both exogenous microbial components and endogenous molecules to promote immune activation. Both immune and nonimmune renall cells express TLRs, which are involved in the pathogenesis of a number of kidney diseases, including pyelonephritis, Leptospira nephritis, immune-complex glomerulonephritis, ischemic/reperfusion injury, and rejection of kidney transplant.

18.  Natural autoantibodies against glomerular basement membrane exist in normal human sera.

Cui Z, Wang HY, Zhao MH.

Kideny Int     2006  69 (5): 894-9.

Autoimmunity to glomerular basement membrane (GBM) could induce Goodpasture disease, and natural autoantibodies against GBM in the sera of normal individuals were not reported. The aim of the study was to identify and characterize natural autoantibodies against GBM in normal human sera. Natural anti-GBM autoantibodies were purified from the sera of healthy persons by affinity chromatography, using purified bovine alpha(IV)non-collegenous (NCl) as solid-phase ligands. Anigen specificity, immunoglobulin G (IgG) subclasses, and antibody avidity of the natural autoantibodies were investigated by enzyme-linked immunosorbent assay (ELISA), Western-blot analysis, indirect immunoflurescence, and antigen-inhbition ELISA, and compared with those of 32 patients with anti-GBM disease. Natural anti-GBM autoantibodies could be purified from IgG fractions of all the five persons, with an averag amount of 0.5% of total IgG fractions. Antigen specificity of the natural autoantibodies was identified by blotting to human alpha(IV)NCl, reactivity to recombinant alpha3(IV)NCl, and linear staining along the GBM of normal kidney section. Titers of the natural autoantibodies were much lower than those of patients (1:60.6 vs 1:993.6, P<0.001). IgG subclasses distribution of the natural autoantibodies was restricted to IgG2 (100%) and IgG4 (100%), while for patients it was mainly IgG1 (93.8%) and IgG4 (90.6%). Avidity of the natural autoantibodies was lower than that of patients, the amount of alpha(IV)NCl used for 50% inhibition was 1.65 and 0.46 mug, respectively (P<0.05). In conclusion, natural anti-GBM autoantibodies exist in normal human sera. Antibody levels, IgG subclasses, and avidity of the natural autoantibodies were different from those of patients. Fine specificity of the natural autoantibodies needed to be elucidated. 

19.  Antibodies against four proteins from a Streptococcus pyogenes serotype M1 strain and levels of circulating mannan-binding lectin in acute poststreptococcal glomerulonephritis.

Skattum L, Akesson P, Truedsson L et al.

Int Arch Allergy Immunol     2006  140 (1): 9-19.

Background   Responses against antigens from the potentially nephritogenic Streptococcus pyogenes serotype M1 in patients with acute poststreptococcal glomerulonephritis (AGN) were studied to seek indications of expression of these antigens during the preceding infection. Also, the question was asked whether the complement protein mannan-binding lectin (MBL) is required for development of the hypocomplementemia associated with AGN. Hypothetically, the lectin pathway might trigger the alternative pathway, which is consistently activated in AGN.  Methods   Antibodies against three proteins associated with M1 protein, streptococcal inhibitor of complement (SIC) and protein H, an IgG-binding protein, were determined by ELISA in 56 children and 17 adults with AGN: Antibodies against streptococcal cysteine proteinase, which is produced by all serotypes of S. pyogenes, were also examined. MBL concentrations were measured in the samr 71 patients by a sandwich ELISA.  Results   Increased concentrations of antibodies were found against all four streptococcal proteins, albeit not uniformly distributed between different subgroups of patients. The prevalence of low MBL concentrations (<100 mug/l) including 2 patients with undetectable MBL (<10 mug/l) was similar in AGN (11%) and in controls (16%).  Conclusion   Our results give evidence of exposure to SIC and protein H in conjunction with AGN. This implies that SIC and protein H and/or cross-reacting proteins may have a role in the pathogenesis of AGN or that streptococci expressing SIC or protein H are nephritogenic for other reasons. The finding of MBL-deficient individuals among the patients demonstrates that MBL is not necessary for the recruitment of complement in AGN. 

20.  Novel role of toll-like receptor 3 in hepatitis C-associated glomerulonephritis.

Wornle M, Schmid H, Banas B et al. 

Am J Pathol     2006  168 (2): 370-85.

Hepatitis C virus (HCV) infection is frequentyl complicated by glomerulonephritis with immune complexes conatining viral RNA. We examined the potential influence of Toll-like receptors (TLTs), specifically TLR3 recognition of viral dsRNA exemplified by polyriboinosinic: polyribocyclidylic acid [poly (I:C) RNA]. Normal human kidney stained positive for TLR3 on mesangial cells (MCs), vascular smooth muscle cells, and collecting duct epithelium. Cultured MCs have low TLR3 mRNA levels with predominant intracellular protein localization, which was increased by tumor necrosis factor-alpha, interleukin (IL)-1beta, interferon (IFN)-gamma, and the TLR3 ligand (poly(I:C) RNA stimulation of MCs increased mRNA and protein synthesis of IL-6, IL-1beta, M-CSF, IL-8/CXCL8, RANTES/CCl5, MCP-1/CCL2, and ICAM-I; it also increased anti-proliferative and proapoptotic effects, the latter of which was decreased by inhibiting caspase-8. In microdissected glomeruli of normal and non-HCV membranoproliferative glomerulonephritis biopsies, TLR3 mRNA expression was low. In contrast TLR3 mRNA expression was significantly increased in hepatitis C-positive glomerulonephritis and was associated with enhanced mRNA for RANTES/CCL5 and MCP-1/CCL2. We hypothesize that immune complexes containing viral RNA activate mesangial TLR3 during HCV infection, thereby contributing to chemokine/cytokine release and effecting proliferation and apoptosis. Thus, TLR3 expression on renal cells, and especially MCs, may estabilish a link between viral infections and glomerular diseases.  

21.  Complement and diseases: Defective alternative pathway control in kidney and eye diseases.

Zipfel PF, Heinen S, Jozsi M et al. 

Mol Immunol     2006  43 (1-2): 97-106. 

The complement system is a central part of innate immunity and its normal setting aimed to recognize and eliminate microbes. For elimination toxic activation products are generated locally and are reported directly of the surface of the invading microbe. A deregulation of the alternative pathway results in defective recognition and toxic activation products can be formed on the surface of host tissues and structures. Recent studies have shown that mutated or defective regulators of the alternative pathway of complement are associated with autoimmune diseases of the kidney, including the atypical form of hemolytic uremic syndrome (HUS), membranoproliferative glomerulonephritis (MPGN) and also of the eye, such as age-related macular degeneration (ARMD). Current research provides clues how mutations occuring in genes coding for single complement components or the inactivation of single regulators lead to defective alternative pathway amplification, via the convertase C3bBb. These scenarios explain how defects of a single regulator lead to local, organ specific damage. 

22.  Effect of salt intake on progression of chronic kidney disease.

Sanders PW.

Curr Opin Nephrol Hypertens     2006  15 (1): 54-60.

Purpose and Review   The attempt of this review is to bring into focus the potential role of dietary salt intake in progression of chronic kidney disease.  Recent findings  Ongoing work has elucidated a role for dietary salt intake in modulating intrarenal production of tranforming growth factor-beta1. The mechanism is independent of angiotensin II and systemic blood pressure and involves activation of vascular endothelium by dietary salt intake with release of this growth factor. In this model, transforming growth factor-beta1 serves an autacoid function by stimulating nitric oxide production by the endothelium. In turn, endothelium-derived nitric oxide modulates production of this growth factor. The model further predicts that individuals who have lost the requisite endothelial cell flexibility to adapt to this environmental stress (a high salt diet) are potentially at increased risk of developing end-organ damage from excess salt intake. Animal and human studies are presented to support this working hypothesis.  Summary   Overproduction of transforming growth factor-beta1 permits excess biological activity of this important fibrinogenic growth factor with subsequent development or acceleration of vascular and kidney damage. In patients with diseases whose pathogenesis is related to excess production of transforming growth factor-beta1, such as chronic allograft nephropathy and diabetic nephropathy, increased salt intake may hasten loss of function, particularly if nitric oxide production does not increase. The role that endothelial cell plasticity plays in altering vascular tone and renal function, especially in response to changes in dietary salt intake, should be examined further in chronic kidney disease.  

23.  Role of hypoxia in the pathogenesis of renal disease.

Eckardt KU, Bernhardt WM, Weidemann A et al. 

Kidney Int Suppl     2005  (99): S46-51.

The kidney shows a remarkable discrepancy between blood supply and oxygenation. Despite high blood flow and oxigen delivery, oxgen tensions in the kidney are comparatively low, in particular in the renal medulla. The reasons for this lies in the parallel arrangement of arterial and venous preglomerular and postglomerular vessels, which allows oxygen to pass from arterioles into the postcapillary venous system via shunt diffusion. The limitation in renal tissue oxygen supply renders the kidney susceptibility to hypoxia and has long been recognized as an important factor in the pathogenesis of acute renal injury. In recent years, evidence has accumulated that hypoxia does also play a significant role in the pathogenesis and progression of chronic renal disease, because different types of kidney disease are usually associated with a rarefication of postglomerular capillaries. In both acute and chronic diseases, tissue hypoxia does not only imply the risk of energy deprivation but also induces regulatory mechanisms and has a profound influence on gene expression. In particular, the transcription factor hypoxia inducible factor (HIF) is involved in cellular regulation of angiogenesis, vasotone, glucose metabolism, and cell death and survival decisions. HIF has been shown to be activated in renal disease and presumably plays a major role in protective response to oxygen deprivation. Recent insights into the regulation of HIF increase our understanding of the role of hypoxia in disease progression and open new options to improve hypoxia tolerance and to induce nephroprotection.

24.  Class IB-phosphatidylinositol 3-kinase (PI3K) deficiency ameliorates IA-PI3K-induced systemic lupus but not T cell invasion. 

Barber DF, Bartolome A, Hernandez C et al. 

J Immunol     2006  176 (1): 589-93. 

Class  I PI3K catalyzes formation of 3-poly-phosphoinositides. The family is divided into IA isoforms, activated by Tyr kinases and the IB isoform (PI3Kgamma), activated by G protein-coupled receptors. Mutations that affect PI3K are implicated in chronic inflammation, although the differential contribution of each isoform to pathology has not been elucidated. Enhanced activation of class IA-PI3K in T cells extends CD4+ memory cell survival, triggering an invasive lymphoproliferative disorder and systemic lupus. As both IA- and IB-PI3K isoforms regulate T cell activation, and activated pathogenic CD4+ memory cells are involved in triggering systemic lupus, we examined whether deletion of IB could reduce the pathological consequences of increased IA-P3K activity. IB-PI3Kgamma deficiency did not abolish invasion or lymphproliferation, but reduced CD4+ memory cell survival, autoantibody production, glomerulonephritis, and systemic lupus. Deletion of the IB-PI3Kgamma isoform thus decreased survival of pathogenic CD4+ memory cells, selectively inhibiting systemic lupus development. These results validate the PI3Kgamma isoform as a target for systemic lupus erythematosus treatment. 

25.  Chemokine induction by the adipocyte-derived cytokine adiponectin. 

Rovin BH, Song H.

Clin Immunol     2006  Feb  23;     [Epub ahead of print]

Adiponectin is an adipocyte-derived cytokine that plays a role in metabolic disorders such as obesity and diabetes mellitus. Recent work suggest that adiponectin may also affect the immune response, primarily acting as an anti-inflammatory factor. Given our observation that plasma and urine adiponectin levels are increased in SLE patients with inflammatory glomerulonephritis, we evaluated the effect of adiponectin on proinflammatory chemokines relevant to the pathogenesis of SLE nephritis. It was postulated that adiponectin would attenuate cytokine-induced chemokine expression. Cultured human microvascular endothelial cells and monocyte were treated with adiponectin, and IL-8 and MCP-1 levels were measured in the cell-culture supernatants by ELISA. Unexpectedly, full-lenght adiponectin significantly increased IL-8 and MCP-1 production, and did not abrogate cytokine-induced chemokine expression. Furthermore, adiponectin activated the proinflammatory transcription factor NF-kappaB. Chemokine induction by adiponectin was not mediated by the well-characterized adiponectin receptors involved in metabolic signaling, suggesting a novel receptor may be responsible for the inflammatory effect. We conclude that adiponectin may have pro- and anti-inflammatory effects, and its exact role in specific inflammatory disease remains to be worked out.

26.  Increased mesangial cell hyaluronan expression in lupus nephritis is mediated by anti-DNA antibody-induced IL-1beta. 

Yung S, Tsang RC, Leung JK et al.

Kidney Int     2006  69 (2): 272-80. 

The mechanism by which anti-DNA antibodies contribute to the pathogenesis of lupus nephritis (LN) to be fully elucidated. Hyaluronan (HA) is an important extracellular matrix constituent that accumulates during tissue injury, and participates in lymphocyte recruitment to site of inflammation. The role of HA in the pathogensis of LN has not been definied. We investigated the expression of HA in renal biopsies and circulating HA levels in patients with diffuse proliferative LN, and the effect of human anti-DNA antibodies on HA synthesis in cultured human mesangial cells (HMC). HA expression was increased in the mesangium, and in the periglomerular and tubular distribution in LN kidney biopsies. LN patients showed increased levels of circulating HA, espacially during active disease, which correlated with anti-DNA antibody titers (r=0.35, P=0.0234). Anti-DNA antibodies isolated during active LN but not remission increased de novo synthesis of (3) H-labeled HA, which was accompained by induction of HA synthase (HAS) II transcription, and enhanced IL-1beta, IL-6, and tumor necrosis factor-alpha secretion in HMC ((P<0.001 for all). Only anti-DNA antibody induction of IL-1beta enhanced HA synthesis, which was abrogated by inhibitors of de novo mRNA or protein synthesis. Our findings demonstrate that HA expression is significantly increased within the mesangium in diffuse proliferative LN mediated through anti-DNA antibody-induced IL-1beta. Given that HA plays a pivotal role during inflammatory responses, influences cellular behavior and assists in the recruitment of lymphocytes to sites of injury, it is likely that HA contributes to the pathogenesis of LN. 

27.  Polymorphism of the FcgRIIa IgG receptor in patients with lupus nephritis and glomerulopathy.  

Gelmetti AP, Freitas AC, Woronik V et al. 

J Rheumatol     2006  33 (3): 523-30.

Objective   FcgRIIa is a low affinity receptor that has 2 codominantly expressed alleles, R131 and H131, which differ in their abilty to bind immunoglobulin G (IgG) subclasse. Cells expressing H131 bind more efficiently complexed IgG2 than those expressing the R131 variant. The FcgRIIa polymorphism has been shown to be associated with lupus nephritis. We evaluated the relevance of FcgRIIa gene polymorphism in the development of lupus immune complex mediated nephritis, as well as its clinical and histological characteristics, by comparing the genotype and allelic distribution of this receptor in lupus nephritis to ethnically matched Brazilian patients with primary glomerulonephritis.  Methods   Patients with lupus nephritis (n = 76) and patients with diagnosis of primary glomerulonephritis (n = 63) estabilished by kidney biopsies were recruited. FcgRIIa genotyping was perforemd by polymerase chain reaction with allele-specific primers to distinguish between the 2 allelic forms (H131 and R131).  Results   We observed a skewed frequency of genotype FcgRIIa-R/R131 and the R131 allele in patients with lupus nephritis compared to primary glomerulopathiesd (p < 0.05), which disappeared when we compared this population with lupus nephritis only to the group with proliferative glomerulonephritis (IgA nephropathy, membranoproliferative glomerulonephritis, and mesangial proliferative glomerulonephritis). No association was found between genotype distribution and histological class of lupus nephritis or renal insufficiency available at beginning and end of followup. We found an association of genotype FcgRIIa-R/R131 with higher antinuclear antigen titers and complement 3 consumption (p<0,05).  Conclusion   The skewed distribution of FcgRIIa genotypes with the predominance of homozygous R/R131 genotype observed in patients with lupus nephritis over nonproliferative idiopathic glomerulonephritis emphasizes its importance as heritable risk factor for immune complex mediated renal injury in Brazilian patients with lupus.

28.  Daily urinary interleukin-11 excretion correlated with proteinuria in IgA nephropathy and lupus nephritis.

Chien JW, Chen WL, Tsui Yg et al.

Pediatr Nephrol     2006  Mar  10;     [Epub ahead of print]

Interleukin-11 (IL-11) is a multifunctional cytokine with both thrombopoietic and anti-inflammatory effects. In an animal study IL-11 was shown to reduce proteinuria in mice with necotizing glomerulonephritis. The purpose of this current study is to explore the role of IL-11 in human glomerulonephritis. Subjects of this study were patients with proteinuria (daily urine protein excretion  >40 mg/m(2) per hour) and underlying pathology of IgA nephropathy (IgAN) (n=20), lupus nephritis (LN) (n=40), and idiopathic nephrotic syyndrome (INS) (n=68). Daily urinary IL-11 level was measured by enzyme-linked immunosorbent assay (ELISA). Correlation between urinary IL-11 and urinary protein was determined by Pearson’s correlation coefficient. Another five patients with serial data of urinary protein, IL-11 and IL-11 messenger RNA (mRNA) expression in urine sediment are presented. The correlation between urinary IL-11 and daily urinary protein was significant for patients with IgAN (r=0.596, P=0.006) and LN (r=0.630, P<0.001), but not for patients with INS (r=0.030, P=0.812). Serial data revealed the same correlation. Furthermore, the peak of urinary IL-11 mRNA preceded that of urinary IL-11. We conclude that daily urinary IL-11 excretion is correlated with urinary protein loss in nephritis having local T helper (Th) 1 predominat immune response, such as IgAN and LN. Local IL-11 production may serve as a counter cytokine against Th1-mediated inflammation.

29.  Renal expression of ICAM-1 and VCAM-1 in ANCA-associated glomerulonephritis – are there differences among serologic subgroups?

Arrizabalaga P, Solé M, Iglesias C et al.

Clin Nephrol     2006 65 (2): 79-86.

Abstract   Background   Antineutrophil cytoplasmic autoantibodies (ANCA) play a role in the expression of adhesion molecules. Differences in ANCA test results in ANCA-associated vasculitis may provide differences in their renal expression.  Patients and Methods   We assessed the renal expression of ICAM-1 and VCAM-1 with monoclonal antibodies in 19 patients with ANCA-vasculitis: 7 microscopic polyangiitis, 5 Wegener’s granulomatosis, 4 renal-limited vasculitis and 3 Churg-Strauss disease. Immunofluorescence and ELISA for myeloperoxidase (MPO) and proteinase 3 (PR3) were performed for ANCA-testing. 10 normal renal tissues were used as controls. The ANCA staining pattern was perinuclear in 14 patients, with MPO-ANCA 31 – 220 EU/ml, and cytoplasmic in 5, with PR3-ANCA 37 – 144 EU/ml. Abnormal tubular expression of ICAM-1 and VCAM-1 was seen more than 50% of biopsies and abnormal expression of VCAM-1 in glomerular tuft was seen on 60%. Glomerular tuft stains of ++ or +++ for VCAM-1 were observed in 10% of renal biopsies from MPO-ANCA-GN patients, but in 60% of biopsies from PR3-ANCA-GN patients (Fi=8.538, p=0.003).  In conclusion   De novo expression of VCAM-1 on glomerular tuft suggest that the endothelial cells play a role in ANCA-GN. De novo glomerular expression of VCAM-1 is associated more with ANCA directed against PR3 tahn with ANCA directed against MPO. Upregulated glomerular expression ov VCAM-1 may reflect a higher histological activity in patients with pR3-ANCA, and supports the existence of specific immune activation mechanisms in the different serologic subgroups in ANCA-GN. The de novo tubular expression of ICAM-1 and VCAM-1 suggest taht the epithelial cells may participate in adhesive interactions in ANCA-GN. 

30.  Tumor necrosis factor-alpha gene G-308A polymorphism is a risk factor for the development of membranous glomerulonephritis.

Bantis C, Heering PJ, Aker S et al. 

Am J Nephrol     2006  26 (1): 12-5.

Background   Tumor necrosis factor-alpha (TNF-alpha) is a major pro-inflammatory cytokine. Recently, G-308A polymorphism of the TNF-alpha gene has been associated with modified gene expression and increased TNF-alpha production in the –308A allele. We evaluated its influence on the incidence and clinical course of membranous glomerulonephritis.  Methods   We studied 53 patients with biopsy-proven primary membranous glomerulonephritis followed up for 5.7 +/- 4.9 years. 100 volunteers were analyzed as controls. According to the slope of the curve of reciprocal serum creatinine against time, group A (slow progressors, n=35) and group B (fast progressor, n=18) were difined, TNF-alpha G-308A polymorphism was determined by polymerase chain reaction amplification.  Results   The frequency of the A-allele (associated with hihger TNF-alpha levels) was significantly higher in patients than control subjects (patients: G-allele: 0.66, A-allele: 0.34; controls: G-allele: 0.85, A-allele 0.15, p < 0.001). Similarly, the genotype distribution differed significantly between our study and control populations (patients: GG-genotype: 41.5%, GA: 49.1%, AA 9.4%; controls: GG: 41%, GA: 27%, AA 2%, p = 0.001). Age, renal function, proteinuria and blood pressure were similar at the time of renal biopsy between patients with different genotypes (NS). There was also a tendency towards an overpresentation of the A-allele in group B indicating a possible impact on the progression of membranous nephropathy, but a significance was not reached. Furthermore, no impact on renal survival in the Kaplan-Meier analysis was detected (NS).  Conclusion   Our results suggest that TNF-alpha gene G-308A polymorphism is a risk factor for the development of membranous glomerulonephritis.

31.  Phenotypic expression of factor H mutations in patients with atypical hemolytic uremic syndrome. 

Vaziri-Sani F, Holmberg L, Sjoholm AG et al.

Kidney Int     2006  69 (6): 981-8.  

We investigated the phenotypic expression of factor H mutations in two patients with atypical hemolytic uremic syndrome (HUS). Factor H in serum was assayed by rocket immunoelectrophoresis, immunoblotting, and double immunodiffusion and in tissue by immunohistochemistry. Functional activity was analyzed by hemolysis of sheep erythrocytes and binding to endothelial cells. A homozygous mutation in complement control protein (CCP) domain 10 of factor H was identified in an adult man who first developed membranoproliferative glomerulonephritis and later HUS. C3 levels were very low. The patient had undetectable factor H levels in serum and a weak factor H 150 kDa band. Double immunodiffusion showed partial antigenic identity with factor H in normal serum owing to the presence of factor H-like protein 1. Strong specific labeling for factor H was detected in glomerular endothelium, mesangium and in glomerular and tubular epithelium as well as bone marrow cells. A heterozygous mutation in CCP 20 of factor H was found in a girl with HUS. C3 levels were moderately decreased at onset. Factor H levels were normal and a normal 150 kDa band was present. Double immunodiffusion showed antigenic identity with normal factor H. Factor H labeling was minimal in the renal cortex. Factor H dysfunction was demonstrated by increased sheep erythrocyte hemolysis and decreased binding to endothelial cells. In summary, two different factor H mutations associated with HUS were examined: in one, factor H accumulated in cells, and in the other, membrane binding was reduced. 

32.  Disease-associated sequence variations congregate in a polyanion-recognition patch on human factor H revealed in 3D structure.

Herbert AP, Uhrin D, Lyon M et al.

J Biol Chem     2006  Mar  13;     [Epub ahead of print]

Mutations and polymorphisms in the regulator of complement activation, factor H, have linked to atypical hemolytic uremic syndrome (aHUS), membranoproliferative glomerulonephritis, and age-related macular degeneration. Many aHUS patients carry mutations in the two C-terminal modules of factor H, which normally confer upon this abundant 155 kDa plasma glycoprotein its ability to selectively bind self-surfaces and prevent them from inappropriately triggering the complement cascade via the alternative pathway. In the current study, the three-dimensional solution structure of the C-terminal module-pair of factor H has been determined. A binding site for a fully sulfated heparin-derived tetrasaccharide has been delinetaed using chemical shift mapping, and the C3d/C3b-binding site inferred from sequence comparisons and computational docking. The resultant information allows assessment of the likely consequences of aHUS-associated amino acid substitutions in this critical region of factor H. It is striking that, excepting those likely to perturb the 3D-structure, aHUS-associated missense mutations congregate in the polyanion-binding site delineated in this study, thus potentially disrupting a vital mechanism for control of complement on self-surfaces in the microvasculature of the kidney. It is intriguing that an SNP predisposing to age-related macular degeneration occupies another region of factor H that harbours a polyanion-binding site.

33.  Genetic studies of IgA nephropathy.

Maxwell PH, Wang Y.

Nephron Exp Nephrol     2006  102 (3-4): e76-80.

IgA nephropathy is the commonest form of glomerulonephritis worlwide, but we still know relatively little about its pathogenesis. Potentially, genetic studies might provide new insights and suggest novel therapeutic approaches to this important cause of chronic kidney disease. Two approaches that are likely to yield new information are analysis of multiply affected pedigrees and large-sclae, well-controlled association studies. 

34.  Tandem repeats polymorphism of MUC20 is an independent factor for the progression of immunoglobulin A nephropathy.

Li G, Zhang H, Lv J et al.

Am J Nephrol     2006  26 (1): 43-49.

MUC20, an upregulated novel gene in the renal tissue of patients with IgA nephropathy (IgAN), was recently identified. The variable number of tandem repeats (VNTR) polymorphism of the MUC20 gene was detected in several cell lines. In the present study, we investigated a possible association of MUC20 VNTR polymorphism with the clinical manifestation and progression in patients with IgAN. A total of 1,147 Chinese subjects, including 657 patients with IgAN and 490 geographically matched healthy controls, were involved in this investigation. One hundred and thirty-seven patients had been followed up for 60.6 +/- 22.4 months. MUC20 VNTR polymorphism was genotyped by polymerase chain reactin amplification and confirmed by sequencing. The alleles were divided into two groups according to the repeat times of MUC20 VNTR, i.e. small alleles (VNTR repeat times </=3) and large alleles (VNTR repeat times >), and the genotypes of subjects were classified into SS, SL and LL groups. The frequencies of the alleles and genotypes of MUC20 VNTR polymorphisms did not differ between patients with IgAN and healthy controls. Additonally, there was no significant difference in the clinical features. Furthermore, IgAN patients with SL/LL genotypes had a higher risk of decline in renal function (odds ratio 20.9; 95% confidence interval 2.6-168.1; p = 0.004) than those with SS genotypes. The present study revealed that there is no association between the VNTR polymorphism of the MUC20 gene and the clinical manifestation in IgAN patients at the time of renal biopsy. However, IgAN patients with SL/LL genotypes had a higher risk of the progression to end-stage renal disease.  

35.  Association of MEGSIN 2093C-2180T haplotype at the 3’ untranslated region with disease severity and progression of IgA nephropathy. 

Xia Y, Li Y, Du Y et al.

Nephrol Dial Transplant     2006  Jan  23;     [Epub ahead of print]

Background   MEGSIN is a gene predominantly expressed in the renal mesangium, and is upregulated in IgA nephropathy (IgAN). Our previous study has shown that the 2093C and 2180T alleles at the 3’ untranslated region (3’UTR) of the gene are associated with susceptibility to IgAN, but the relationships of these genetic variations with the clinical manifestations and renal histological lesions of IgAN have not been examined previously.  Methods   302 IgAN patients followed up for 52.8 +/- 22.5 months were investigated. Haplotype at the 3’UTR were constructed using the 2093C/T and 2180C/T alleles. The genotype-phenotype relationship was studied by correlations of haplotypes and the clinical data renal histopathological changes.  Results   The 2093C-2180T haplotype was present more often in patients with disease that progressed more rapidly (chi2 (C-T/others) = 8.429, P = 0.004), and was also correlated with hypertension (chi9 C-T/others) = 6.459, P = 0.012), severe proteinuria (gt;/=2 g/d) (chi2 (C-T/others) = 6.332, P = 0.013, and Lee’s class IV and V histological changes (chi2 (C-T/others) = 9.640, P = 0.008).  Conclusion   In this Chinese population, the 2093C-2180T haplotype at the 3’UTR of MEGSIN gene is associated with more severe forms of IgAN, and more rapid disease progression. This provides further evidence for the involvement of genetic variations of MEGSIN in the pathogenesis of IgAN. 

36.  Role of interferon-gamma gene polymorphisms in susceptibility to IgA nephropathy: a family-based associtation study.

Schena FP, Cerullo G, Torres DD et al.

Eur J Hum Genet     2006  Feb  22;     [Epub ahead of print]

T helper (h) lymphocytes in pathogenic immune response at mucosal effector site play a key role in IgA nephropathy (IgAN). We evaluated the impact of some Th1/Th2/Th3(R)-type, and of monocyte/macrohage cytokines in IgAN susceptibility with a familial-based association study including 53 patients, 45 complete trios, 4 incomplete trios and 36 discordant siblings. Cytokine gene polymorphism with a potential regulatory role on their production were investigated the family-based association test (FBAT): IFNgamma intron-1 CA repeat at position 1349-1373; IL-13 –1055C/T; TGFbeta +915G/C; IL-10 5’-proximal and distal microsatelities; TNFalpha –308G/A, -238G/A. The FBAT multi-allelic analysis showed an association between IFNgamma polymorphism and susceptibility to IgAN (P=0.03). The bi-allelic analysis evidenced that the 13-CA repeat allele was preferentially transmitted to the affected individuals (P=0.006; Bonferroni P-value=0.04). The direct sequencing of IFNgamma amplicons showed a strict association between the 13-CA repeat allele and the A variant of the +874T/A single nucleotide polymorphism (SNP rs2430561) directly adjacent to the 5’ end of the microsatellite. The in vitro production of INFgamma evaluated in peripheral blood mononuclear cells from 10 genotyped patients demonstrated a correlation between the +874A allele and a lower production of IFNgamma (P=0.028 Mann-Whitney test). This SNP affects INFgamma production lying within a binding site for the transcription factor NF-kappaB. No significant differences was observed in the 15 years renal survival between IgAN patients carrying different IFNgamma gene polymorphisms. This first family-based association study demonstrates that the +874A allele, strictly associated with IFNgamma 13-CA repeat allele, confers susceptibility to IgAN, without influencing renal survival. 

37.  CC-chemokine receptor five gene polymorphism in primary IgA nephropathy: The 32 bp deletion allele is associated with late progression to end-stage renal failure with dialysis.

Berthoux FC, Berthoux P, Mariat C et al.

Kidney Int     2006  69 (3): 565-72.

The chemokine (CK) receptor 5 (CCR5) is necessary for two adjacent cysteines (CC)-CKs such as Regulated upon Activation Normal T cell Expressed and Secreted, a/o Macrophage Inflammatory Protein 1alpha/bete to mediate their inflammatory properties. The CCR5 gene polymorphism with 32-basepair deletion (d32) leads to receptor inactivation/dysfunction in homo/heterozygous individuals. We have evaluated its role in both initiation and/or progression of primary immunoglobulin A (IgA) nephropathy (IGAN) in a case-control study involving a prospective cohort of 318 IGAN patients and matched group of 294 controls. Genotyping was performed by a two-specific primers single polymerase chain reaction technique: normal allele (nl) vs d32 allele. The d32 allele frequency was not different in patients (11.0%) vs controls (8.3), indicating no significant influence on IGAN initiation. Genotype to clinical phenotype correlation demonstrated that progression to renal/patient death was associated with the d32 allele: 18.2% (12 out of 66 with d32) va 8.3% (21 out of 252); chi(2)=6.73; P=0.017. The Kaplan-Meier survival without renal/patient death was worse in d32-positive patients (log-rank test; P=0.002). The Cox regression analysis confirmed that the nl/nl genotype was a significant and independent protective factor for progression to end-stage renal failure (ESFR) / dialysis; beta/standard error (s.e.)=-3.1; chi(2)=9.5; relative risk=0.31 (95% confidence interval o.15-0.65); P=0.002. The d32-CCR5 polymorphism played a significant role in the progression of primary IGAN, with the nl/nl genotype being an independent protective factor for late progression towards ESRF/dialysis. These data raise question about the usefulness of systematic CCR5 genotyping in IGAN patients. 

38.  Estabilishment of a 2-D human urinary proteomic map in IgA nephropathy.

Park MR, Wang EH, Jin DC et al.

Proteomics     2006  6 (3): 1066-76.

Immunoglobulin A nephropathy (IgAN) is the most common form of immune complex-mediated glomerulonephritis worldwide. Although chronic renal failure develops in considerate numbers of IgAN patients, the extent etiology has not yet been clearly elucidated. To estabilish the urinary protein map of IgAN, we performed an urinary proteomic analysis. Thirteen patients with IgAN and 12 nomal controls were recruited. Morning midstream spot urine samples were used with Centripep ultrafiltration for concentration and desalting, 2-DE was performed and compared between IgAN and normal control and urinary proteins were identified by MALDI-TOF MS. A large number of protein spots were identified in IgAN and normal control samples, with of 311 spots and 174 spots, respectively. Approximately 216 protein spots were detected as differentially expressed in IgAN. Among these, 82 spots were over-expressed, and 134 spots were under-expressed compared to normal controls. A total of 84 differentially expressed spots, representing 59 different proteins, were finally identified in IgAN. We estabilished an urinary proteomic map of IgAN and this result helps inthe identification. Further study is needed to determine the potential pathogenic role of these proteins. 

39.  O-glycosylation of serum IgD in IgA nephropathy.

Smith AC, de Wolff JF, Molyneu K et al.

J Am Soc Nephrol     2006  Mar  1;     [Epub ahead of print]

In IgA nephropathy (IgAN), serum IgA1 with abnormal O-glycosylation preferentially deposits in the glomerular mesangium. The control of O-glycosylation is poorly understood. Among Ig isotypes, only IgD, produced early in B cell development, and IgA1, produced by mature B cells, are O-glycosylated. For investigation of the stage of B cell maturation at which the defect seen in IgAN arises, the O-glycosylation of serum IgA1 and IgD was studied in IgAN and controls. Serum obtained from 200 patients with IgAN and 20 control subjects. The O-glycosylation profiles of native and desialylated IgA1 and IgD were measured in an ELISA-type system using the lectins Helix aspersa and penaut agglutinin, which bind to alternative forms of O-glycan moieties. The lectin-binding patterns of the two immunoglobulins differed in all participants, with that of IgD suggesting that it is more heavily glalactosylated than IgA1. Defective O-glycosylation of IgA1, probably taking the form of reduced galactosylation, was confirmed in IgAN in this study. This undergalactosylation was not shared by IgD; in contrast, IgD carried more galactosylated O-glycans in IgAN than controls. The contrasting lectin-binding patterns of IgA1 and IgD shows that Ig O-glycosylationis differentially controlled during B cell maturation. Compared with controls, O-glycosylation in IgAN is incomplete in IgA1 but more complete in IgD. These observation show that abnormal IgA1 O-glycosylation in IgAN is not due to an inherent defect in glycosylation mechanisms but arises only at a later stage in B cell development and may be secondary to aberrant immunoregulation.

40.  A pathogenic role for secretory IgA in IgA nephropathy. 

Oortwijn BD, van der Boog PJ, Roos A et al. 

Kidney Int     2006  Jan  4;     [Epub ahead of print] 

IgA nephropathy (IgAN) is characterized by deposits of IgA in the renal mesangium. It is thought that deposits of IgA mainly involve high molecular weight (HMW) IgA1. However, there is limited information on the the exact composition of HMW IgA in these deposits. In this study, we investigated the presence of secretory IgA (SIgA) in human serum and in the glomerular deposits of a patient with IgAN. Furthermore, we analyzed the interaction of SIgAN with mesangial cells. With enzyme-linked immunosorbent assay, SIgA concentrations in the serum of IgAN patients and healthy controls were measured. Both patients and controls had circulating SIgA that was restricted to the HMW fractions. Patients tended to have higher levels of SIgA, but this difference was not significant. However, in patients with IgAN, high serum SIgA concentrations were associated with hematuria. Binding of size-fractionated purified serum IgA and SIgA to mesangial cells was investigated with flow cytometry. These studies showed stronger binding of SIgA to primary mesangial cells compared to binding of serum IgA. Importantly, after isolation and elution of glomeruli from a nephrectomized transplanted kidney from a patient with recurrent IgAN, we demonstrated a 120-fold accumulation of SIgA compared to IgA1 in the eluate. In conclusion, we have demonstrated that SIgA strongly binds to human mesangial cells, and is present in significant amounts in serum. Furthermore, we showed that SIgA is accumulated in the glomeruli of an IgAN patient. These data suggest an important role of SIgA in the pathogenesis of IgAN. 

41.  Vascular diseases and their risk factors in IgA nephropathy.

Myllymaki J, Syrjanen J, Helin H et al.

Nephrol Dial Transplant     2006  Mar  7;      [Epub ahead of print]

Background   Many studies have focused on risk factors for renal insufficiency in IgA nephropathy (IgAN). We recently found metabolic factors, especially uric acid, to predict progression and marked histopathological lesions in IgAN. Since vascular diseases (VDs), in addition to renal insufficiency, affect the overall survival of IgAN patients, we studied the occurence of and risk factors underlying VDs in IgAN.  Methods   In this study, VDs here comprised the presence of coronary heart disease (CHD) and/or cerebrovascular disease (CeVD). We correlated clinical, metabolic and histopathological findings with the occurence of VDs in 221 adult patients with IgAN. Seven histopathological parameters were semiquantitativelly graded. Logistic regression analysis was used to evaluate independent predictors of VDs in these patients. The occurence of Vds in IgAN patients >/= 30 years of age was studied and compared with that in the general population drawn from same area.  Results   VDs were notably common in IgAN patients: Patients with IgAN had significantly more frequent Vds, CHD and CeVD than the general population (P<0.01 to <0.001). Of >/=30 years of age IgAN patients, 25% had some VD at the end of follow-up, while only 9% of the general population had VDs [odds ratio, OR 4.6 (2,2-9,4)]. Old age, male gender, hypertension, proteinuria, renal insufficiency, hyperuricemia, hypertriglyceridemia, diabetes, smoking anf high body mass index correlated with occurence of VDs in univariate analysis. In all patients initial renal insufficiency and smoking were independently associated with some VD, male gender with CHD and hypertension with CeVD. In the multivariate analysis model including patients with initially normal renal function, male gender was independently associated with some VD, and hypertriglyceridemia with CHD.  Conclusion   VDs, especially CeVD, would seem to be particularly common in patients with IgAN. Patients with progressive renal disease run a significantly elevated risk for developing VD. Many previously known risk factors for VD were also associated with the occurence of some VD in the present study. Vascular changes seen in renal biopsy in patients with IgAN significantly an elevated risk of VDs.    

42.  Adult hypertension and kidney disease: the role of fetal programming.

Zandi-Nejad K, Luyckx VA, Brenner BM.

Hypertension     2006  47 (3): 502-8.

Hypertension (HTN) and chronic kidney disease are highly prevalent diseases that tend to occur more frequently amomg disadvantaged populations, in whom prenatal care also tends to be poor. More and more evidence is emerging highlighting the important role of fetal program in the development of adult disease, suggesting a possible common pathophysiologic denominator in the development of these disorders. Epidemiological evidence accumulated over the past 2 decades has demonstrated an association between low birth weight and subsequent adult HTN, diabetes, and cardiovascular disease. More recently, a similar association has been found with chronic kidney disease. Animal studies and indirect evidence from human studies support the hypothesis that low birth weight, as a marker of adverse intrauterine circumtances, is association with a congenital deficit in nephron number. The precise mechanism of the reduction in nephron number has not been estabilished, but several hypotheses have been put forward, including changes in DNA methylation, increased apoptosis in the developing kidney, alterations in renal renin-angiotensin system activity, and increased fetal glucocorticoid exposure. A reduction in nephron number is associated with compensatory glomerular hypertrophy and an increased susceptibilty to renal disease progression. HTN in low birth weight individuals also appears to be mediated in part through a reduction in nephron number. Increased awareness of the implications of low birth weight and inadequate prenatal care should lead to public health policies that may have long-term benefits in curbing the epidemics of HTN, diabetes, and kidney disease in generations to come.

43.  Systemic and glomerular hypertension and progression of chronic renal disease: The dilemma of nephrosclerosis. 

Marin R, Gorostidi M, Fernandez-Vega F et al.

Kidney Int Suppl     2005  (99): S52-6.

The link between the kidney and hypertension has been considered a villain-victim relationship. High blood pressure levels are a well-recognized feature in chronic renal disease, but the ability of mild-to-moderate hypertension to produce renal insufficiency has been questioned. Nephrosclerosis, benign nephrosclerosis, and hypertensive kidney disease are terms that clinicans use when renal damage is thought to be secondary to essential hypertension. Many cases of end-stage renal disease are ascribed to so-called benign nephrosclerosis. This entity could actually be a primary renal disease affecting the preglomerular microvasculature, perhaps genetically mediated and ethnically influenced, and showing a heterogenous clinical expression. African Americans suffer from nephrosclerosis more frequently than Caucasians. Nephrosclerosis affecting Caucasians seems to show a less aggressive pattern and could represent early age-related renal sclerosis. The risk of end-stage renal disease is increasedf when atherosclerotic lesions in large renal arteries coexist. Age, systolic blood pressure, proteinuria, and concomittant cardiovacular disease are well-known promoters of renal failure. A multifactorial strategy, including antihypertensive and antiproteinuric drugs, and lipid-lowering and anti-platelet agents, could be improve cardiovascular and renal outcomes in patients with nephrosclerosis.

44.  Preproghrelin Leu72Met polymorphism is not associated with type 2 diabetes mellitus. 

Kim SY, Jo DS, Hwang PH et al.

Metabolism     2006  55 (3): 366-70.

Ghrelin is a novel gut-brain peptide, which exerts somatotropic, orexigenic, and adipogenic effects. Genetic variants of ghrelin have been associated with both obesity and insulin metabolism. In this study, we determined a role of preproghrelin Leu72Met polymorphism on type 2 diabetes mellitus and its relationship to variables studied. Genotypes were assessed by polymerase chain reaction. Frequencies of the Leu72Met polymorphism were found to be 35.4% in the type 2 diabetic patient and 32.5% in the normal controls. The Leu72Met polymorphism was not associated with hypertension, macroangiopathy, retinopathy, serum cholesterol, triglyceride, blood urea nitrogen, HbA(1c), lipoprotein(a), fasting insulin, or 24-hour urinary protein levels in the type 2 diabetic group. However, the Leu72Met polymorphism was clearly associated with serum creatinine levels in the diabetic group, as the Met72 carriers exhbited lower serum creatinine levels than the Met72 noncarriers. Our data indicate that the preproghrelin Leu72Met polymorphism is not associated with type 2 diabets mellitus. However, the Leu72Met polymorphism is associated with serum creatinine levels.These data suggest that Met72 carrier status may be a predictable marker for diabetic nephropathy or renal impairment in type 2 diabetes mellitus. 

45.  Local VEGF activity but not VEGF expression is tightly regulated during diabetic nephropathy in man.

Hohenstein B, Hausknecht B, Boehmer K et al.

Kidney Int     2006  Mar  15;     [Epub ahead of print]

Several studies have implicated the angiogenic cytokine vascular endothelial growth factor (VEGF) in the development of diabetic nephropathy, but no data are available about its local activity during human disease. Glomeruli from 52 archival biopsies from type II diabetics were evaluated and compared to 10 renal biosies without kidney disease (controls). Glomerulosclerosis, capillary rarefraction, glomerular and endothelial cell proliferation, apoptosis, VEGF expression, as well as receptor-bound VEGF indicating local VEGF activity, and phosphorylation of the signal transduction molecule Akt were investigated. Owing to substantial heterogeneity of glomerular lesions in individuals biopsies, these parameters were correlated with the degree of injury in individual glomeruli rather than biopsies. Severe glomerular capillary rarefraction was linked to the degree of glomerulosclerosis. While cellular apoptosis was detected independent of the stage of injury, endothelial cell proliferation indicating capillary repair was markedly increased only in mildly/moderately injured glomeruli. In controls, VEGF was predominantly expressed in podocytes, whereas receptor-bound VEGF was confined to the glomerular endothelium. VEGF expression was increased in all diabetic glomeruli by many different cell types. In contrast, VEGF receptor activation was increased predominantly in the endothelium of only mildly injured glomeruli, but significantly decreased in more severely injured glomeruli. Diabetic nephropathy is associated with glomerular capillary rarefraction. Despite overall increased glomerular VEGF, the decreased receptor-bound VEGF on the endothelium may be an indicator of an insufficient capillary repair reaction. 

46.  Resequencing of the characterised CTGF gene to identify novel or known variants, and analysis of their association with diabetic nephropathy.

McKnight AJ, Savage DA, Patterson CC et al. 

J Human Genet     2006  Feb  24;     [Epub ahead of print]

Connective tissue growth factor (CTGF) has been implicated in the pathogenesis of diabetic nephropathy; however, to date there have been no reports of genomic analysis on this gene. The CTGF gene was comprehensively screened using WAVE (dHPLC) technology and direct capillary sequencing. Single nucleotide polymorphisms (SNPs) with minor allele frequencies greater than 5% were further investigated in an Irish, type 1 diabetic population. The case-control collection considered of 272 diabetics with nephropathy and 367 non-nephropathic diabetic controls who were genotyped using TaqMan and Pyrosequencing technologies. Ten SNPs were identified, of which seven were novel. Four SNPs are located in the promoter, one in exon 2, two in intron 2 and three in the 3’ untranslated region. Based on in silico analysis, three SNPs, c.-650G>c, c.-484T>C and c.247>C, are potentially functional. Subsequent statistical analysis for common SNPs, c.-650>C, c.-420InsT, c.-220G>C, c.289+94T>C and c.289+98T>C, in the case-control study revealed no significant differences in genotype or allele frequencies. CTGF has emerged as a biological candidate gene for diabetic nephropathy; however, no significant association was detected between common CTGF SNPs and nephropathy in this population. 

47.  Role of peroxynitrite in the pathogenesis of cardiovascular complications of diabetes.

Pacher P, Szabo C.

Curr Opin Pharmacol     2006  Feb  14;     [Epub ahead of print]

Hyperglycemic episodes, which complicate even well-controlled cases of diabetes, lead to increased polyol pathway flux, activation of protein kinase C and accelerated non-enzymatic formation of advanced glycation end products. Many of these pathways become activated in response to the production of superoxide anion. Superoxide can interact with nitric oxide, forming the potent cytotoxin peroxynitrite. Peroxnitrite attacks various biomolecules in the vascular endothelium, vascular smooth muscle and myocardium, eventually leading to cardiovascular dysfunction via multiple mechanisms. This review focuses on emerging evidence suggesting that peroxynitrite plays a key role in the pathogenesis of the cardiovascular complications of diabetes, which underlie the development and progression of diabetic retinopathy, neuropathy and nephropathy. 

48.  Elevated glucose induction of thrombospondin-1 up-regulates fibronectin synthesis in proximal renal tubular epithelial cells through TGF-(beta) 1 dependent and TGF-(beta) 1 independent pathways.

Yung S, Lee CY, Zhang Q et al.

Nephrol Dial Transplant     2006  Feb  22;     [Epub ahead of print]

Background   TGF-beta1 bioactivation, consequent to the interaction of latent TGF-beta1 with thrombospondin-1 (TSP-1), correlates with matrix accumulation in mesangial cells. Tubulointerstitial damage predicts poor renal survival. There is little data on TGF-beta1 bioctivation and matrix synthesis in human proximal renal tubular epithelial cells under the influence of high glucose concentrations. This study thus investigates the role of TGF-beta1 in mediating elevated glucose-induction of TGF-beta1 bioactivation and fibronectin (FN) synthesis in human proximal tubular epithelial cells.  Methods   Human proximal renal tubular epithelial cells (HK-2 cells) were incubated with 5, 10, 20 or 30 mM D-glucose for up to 3 weeks either in the presence or absence of TSP-1 blocking peptide. In separation studies HK-2 cells were incubated with exogenous TSP-1 (0-10 ng/ml) or TGF-beta1 (0-10 ng/ml) for 24 h. Cell proliferation was assessed by [(3) H]-thymidine incorporation. TGF-beta1 transcript, secretion and bioactivity were investigated by quantitative real-time PCR, ELISA and the MLEC bioassay respectively. TSP-1 and FN synthesis were assessed by quantitative real-time PCR, ELISAs and Western blot analysis.  Results   Elevated glucose concentrations increased TSP-1 synthesis, which was associated with reduced cell proliferation, increased TGF-beta1 bioactivity, and stimulation of FN synthesis. The inclusion of TSP-1 blocking peptide to cells stimulated with elevated glucose concentration abrogated activation of TGF-beta1 and induction of FN secretion. Exogenous TSP-1 increased bioactive TGF-beta1 in HK-2 cells to initiate FN accumulation. Of interest is our observation that TSP-1 also increased matrix synthesis through a mechanism independent of TGF-beta1. TGF-beta1 in turn modulated TSP-1 synthesis, indicative of an autocrine loop between TSP-1 and TGF-beta1.  Conclusions   TSP-1 plays an important role in the induction of matrix synthesis by high glucose concentrations in human proximal renal tubular epithelial cells, through TGF-beta1 dependent and TGF-beta1 independent pathways. Pharmacological intervention targeting increased TSP-1 expression may interrupt the pathogenesis of diabetic nephropathy.

49.  Adiponectin is inversely associated with renal function in type 1 diabetic patients.

Schalkwijk CG, Chaturvedi N, Schram MT et al.;  EURODIAB Prospective Complications Sudy Group.

J Clin Endocrinol Metab     2006  91 (1): 129-35.

Objective   Adipose tissue is source of several adypocytokines that may contribute to vascular complications. We examined the relation of adiponectin with several cardiovascular risk factors and with micro- and macrovascular outcomes in type 1 diabetic patients. Design   Cross-sectional data on 543 type 1 diabetic patients from the EURODIAB Prospective Complications Study were analyzed. We determined adiponectin, TNF-alpha, IL-6, C-reactive protein, soluble vascular cell adhesion molecule (sVCAM-1), and sE-selectin by ELISA.  Results   We found that adiponectin was negatively correlated with body mass index, waist to hip ratio, insulin, and fasting triglyceride, and positively with high-density lipoprotein, low-density lipoprotein, and total cholesterol, TNF-alpha, and sVCAM-1, but was no related to C-reactive protein, IL-6, and sE-selectin. Surprisingly, significantly raised concentration of adiponectin were found with albuminuria, retinopathy, and cardiovascular diseases (for all, P &lt; 0.0001). Adiponectin levels were inversely associated with glomerular filtration rate (GFR) (P &lt; 0.0001). Multivariate regression models showed that the associations of adiponectin with albuminuria and GFR were independent of estabilished risk factors. The association between adiponectin and albuminuria was attenuated by GFR, whereas the association of adiponectin with retinopathy and cardiovascular disease disappeared after adjusment for estabilished risk factors. The association of adiponectin with sVCAM-1 was independent of estabilished risk factors.  Conclusion   We conclude that in type 1 diabetic patients, adiponectin is associated with impaired renal function. Adiponectin may be enhanced in type 1 diabetic patients as a physiological counterregulatory response to mitigate endothelial damage and vascular damage. 

50.  Manganese superoxide dismutase gene polymorphism (V16A) is associated with stages of albumnuria in Korean type 2 diabetic patients.

Lee SJ. Choi MG, Kim DS et al. 

Metabolism   2006  55 (1): 1-7.

Several single-nucleotide polymorphisms of genes related to oxidative stress have been evaluated because intracellular reactive oxygen species are associated with development of diabetes and its microvascular complications. We performed a case-control study to investigate whether V16A polymorphism of manganese superoxide dismutase (Mn-SOD) gene is related to pathogenesis of diabetes and whether the polymorphism is associated with stages of albuminuria in Korean type 2 diabetic patients. Genotype distributions were studied in 178 nondiabetic subjects and 371 type 2 diabetic patients of 3 groups with a normoalbuminuria group (Normo group, n = 244), a microalbuminuria group (Micro group, n = 86), and an overt albuminuri group (Macro group, n = 41). The albumin/creatinine ratio (ACR) was defined as an urinary albumin/creatinine ratio. V16A   genotypes were determined with polymerase chain reaction-restriction fragment lenght polymorphism method. Between nondiabetic subjects and type 2 diabetic patients, Mn-SOD genotype distribution (VV/AA + AA, 146/32 vs 314/57) and A allele frequency (0.121 vs 0.104) were not different: Patients with nephropathy, Micro and Macro groups, had significantly lower A allele frequency, longer diabetic duration, higher prevalence of hypertension, and greater ACR those of patients without nephropathy. 8P &lt; .05). A allele was significantly less frequent with progression of nephropathy (Norm group, 0.119; Micro group, 0.073; Macro group, 0.03, P &lt; .05). In type diabetic 2 patients A allele carriers had significantly lower prevalence of hypertension and lesser ACR than those of A allele noncarriers (P &lt; .01). In mulitivariate analysis, hypertension, duration of diabetes, serum total cholesterol level, and A allele of Mn-SOD gene were independently associated with stages of albuminuria. These results suggest that V16A polymorphism of Mn-SOD gene is not related to pathogenesis of diabetes but is associated with stages of albuminuria in Korean type 2 diabetes. 

51.  Association between tumour necrosis factor-alpha G-308A polymorphism and risk of nephropathy in obese Chines type 2 diabetic patients.

Wang Y, Ng MCY, So WY et al. 

Nephrol Dial Transplant     2005  20: 2733-8.

Abstract   Background   The G-308A polymorphism in the promotor region of the tumor necrosis factor alpha (TNF-alpha) gene has been reported to be associated with insulin resistance and obesity, both of which may increase the risk of diabetic nephropathy. We hypothesized that polymorphism might interact with obesity to affect development of diabetic nephropathy.  Methods   A consecutive cohort of 1281 Chines type 2 diabetic patients was enrolled for analysis. Genotyping of TNF-alpha G-308A polymorphism was performed using a PCR-based RFLP method with NcoI digestion. The mean value of the albumin creatinine ratio (ACR) of a random spot urine sample and a timed urinary collection was used to determine albuminuric status. Diabetic nephropathy was defined as serum creatinine > 150 umol/L and /or mean ACR > 25mg/mmol. Obesity was defined as body mass index > 25kg/m(2( using Asian criteria.  Results    The G-208A polymorphism was not associated with either obesity or nephropathy. Clinical characteristics were similar between GG and GA/AA genotypes carriers. Amongst the obese patients, GG genotype carriers had a higher median (interquartile range) urinary ACR [3.16 )0.70 vs 1.28 (0.48, 12.28)mg/mmol; p = 0.01] and albumin excretion rate [38.7 (12.1, 620.3) vs 21.4 (8.9, 224.0)ug/min, p = 0.03] than GA/GG carriers. On multiple logistic regression analysis, compared with non-obese GA/AA carriers, obese subjects with the GG genotype had a 2.5-fold increased risk (95% CI: 1.04-6.03; p = 0.04) of nephropathy after adjustment for confounding factors. Other independent factors for diabetic nephropathy included male sex, systolic blood pressure, triglycerides (logarithmically transformed value), and the presence of cardiovscular and microvascular complications.  Conclusion   Our findings suggest that the GG genotype of TNF-alpha G-308A polymorphism or a genetic variant in close linkage disequilibrium may interact with obesity to increase the risk of nephropathy in Chinese Type 2 diabetic patients. Apart from the need for replication of these results, functional studies are required to clarify its significance.  

52.  A genome-wide linkage scan for genes controlling variation in urinary albumin excretion in type II diabetes.

Krolewski AS, Poznik GD, Placha G et al. 

Kidney Int     2006  69 (1): 129-36.

The main hallmark of diabetic nephropathy is elevation in urinary albumin excretion. We performed a genome-wide linkage scan in 63 extended families with multiple members with type II diabetes. Urinary albumin excretion, measured as the albumin-to-creatinine ratio (ACR), was determined in 426 diabetic and 431 nondiabetic relatives who were genotyped for 383 markers. The data were analyzed using variance components linkage analysis. Heritability (h2) of ACR was significant in diabetic (h2=0.23), and nondiabetic (h2=0.39, P=0.0001) relatives. There was no significant difference in genetic variance of ACR between diabetic and nondiabetic relatives (P=0.16), and the genetic correlation (rG=0.64) for ACR between these two groups was not different from 1 (P=0.12). These results suggested that similar genes contribute to variation in ACR in diabetic and nondiabetic relatives. This hypothesis was supported further by the linkage results. Support for linkage to ACR was suggestive in diabetic relatives and became significant in all relatives for chromosome 22q (logarithm of odds, LOD=3.7) and chromosome 7q (LOD=3.1). When analyses were restricted to 59 Caucasian families, support for linkage in all relatives increased and became significant for 5q (LOD=3.4). In conclusion, genes on chromosome 22q, 5q, and 7q may contribute to variation in urinary albumin excretion in diabetic and nondiabetic individuals. 

53.  Leukocyte recruitment and vascular injury in diabetic nephropathy. 

Galkina E, Ley K. 

J Am Soc  Nephrol     2006  17 (2): 368-77.

Different types of activated leukocytes play a crucial role in the pathogenesis of most kidney disease from acute to chronic stages; however, diabetic nephropathy was not considered an inflammatory disease in the past. This view is changing now because is a growing body of evidence implicating inflammatory cells at every stage of diabetic nephropathy. Renal tissue macrophages, T cells, and neutrophils produce various reactive oxygen species, proinflammatory cytokines, metalloproteinases, and growth factors, which modulate the local response inflammation within the diabetic kidney. Although the precise meshanisms that direct leukocyte homing into renal tissues are not fully identified, it has been reported that intercellular adhesion molecule-1 and the chemokines CCL2 and CX3CL1 probably are involved in leukocyte migration in diabetic nephropathy. This review focuses on the molecular mechanisms of leukocyte recruitment into the diabetic kidney and the involvement of immigrated immune cells in the damage to renal tissues. 

54.  Serum lipids and progression of nephropathy in type 1 diabetes.

Thomas MC, Rosengard-Barlund M, Mills V et al.

Diabetes Care     2006  29 (2): 317-22.

Objective   Dyslipidemia contributes to the progression of microvascular disease in diabetes. However, different lipid variables may be important at different stages of nephropathy. This study examines the pattern of dyslipidemia associated with the progression of nephropathy in patients with type 1 diabetes.  Research Design and Methods   A total of 152 patients with type 1 diabetes were recruited in order to represent various phases of nephropathy. Patients were followed for 8-9 years, during which time they received standard care. Renal progression was defined a priori as a doubling in albumin excretion (in patients with normo-  or microalbuminuria) or a decline in creatinine clearence (in those with macroalbuminuria). A panel of lipid variables was determined and correlated with indexes of progression.  Results   In patients with normoalbuinuria (n = 66), progression was associated with male sex (P < 0.05), borderline albuminuria (P = 0.02), and LDL-free cholesterol (P = 0.02). In patients with microalbuminuria (n = 51), progression was independently associated with triglyceride content of VLDL and intermadiate-density lipoprotein (both P < 0.05). In patients with macroalbuminuria (n = 36), a significant decline in the renal function (>3 ml x min(-1) x year(-1) was independently associated with poor glycemic control, hypertension, and LDL size (P < 0.05). When all patients with progressive nephropathy were analyzed together, only LDL cholesterol was predictive on multivariate analysis (P < 0.05), which masked the importance of triglyceride enrichment in microalbuminuria.  Conclusions   Lipid variables are associated with progression of diabetic kidney disease, but relationship is not same at all stages. This findings has implications for the design of renoprotective strategies and interpretation of clinical trials in type 1 diabetes. 

55.  Diabetic hepatosclerosis: diabetic microangiopathy of the liver.

Harrison SA, Brunt EM, Goodman ZD et al.

Arch Pathol Lab Med     2006  130 (1): 27-32.

Context   Liver disease associated with diabetes mellitus is common and usually takes the form of simple steatosis or nonalcoholic steatohepatitis. After observing a noncirrhotic form of hepatic sinusoidal fibrosis in patients with long-standing diabetes mellitus who underwent liver therapy, we set about to characterize this novel entitiy.  Design and Setting   Cases with the hallmark histologic findings were gathered at Saint Louis University School of Medicine and the Armed Forces Institute of Pathology.  Patients   The clinical records were examined in a systematic fashion. Results of light microscopy and prepared immunohistochemical stains were reviewed.  Main Outcome Measures   Clinical findings of patients with the histologic, detailed light microscopic, and immunohistological findings on biopsies.  Results   Twelve patients were identified from biopsy findings; all had a history of long-standing diabetes mellitus and a noncirrhotic form of hepatic sinusoidal fibrosis not associated with nonalcoholic steatohepatitis. Most of these patients had a body mass index less than 25 kg/m2 and had substantial evidence of microvascular complications, including retionopathy, nephropathy, and peripheral and autonomic neuropathy. Alkaline phosphatase elevation was common. Liver biopsy specimens showed extensive dense perisinusoidal fibrosis, and immunostanining revealed basement membrane components in a perisinosoidal distribution. Features of nonalcoholic steatohepatitis were not present in the biopsy specimens.  Conclusion   We propose the term diabetic hepatosclerosis for this entity and suggest that it represent a form of diabetic microangiopathy affecting the liver. Further studies are needed to precisely characterize diabetic hepatosclerosis and to understand mechanisms of pathogenesis and the clinical significance.

56.  Causes of hyperhomocysteinemia in patients with chronic kidney diseases.

Garibotto G, Sofia A, Valli A et al. 

Semin Nephrol     2006  26 (1): 3-7.

Plasma homocysteine (HcY) levels are increased significantly in patients with moderate renal failure and increase markedly in patients with end-stage renal disease. An increase in plasma Hcy level theoretically could be caused by an increased production rate (ie, transmethylation), a decreased rate of removal by transsulfuration of remethylation, or a decrease in the excretion of Hcy. Current evidence indicates that the major mechanism for hyperhomocysteinemia in renal failure is a decrease in Hcy removal from the body. However, it is debated whether this effect is the results of a decrease in the renal metabolic clearence or result of extrarenal metabolic changes. The human kidney plays a major role in the removal of several aminothiols or Hcy-related compounds from the circulating (eg, cysteine-glycine, glutathione, AdoMet, AdoHcy). However, the glomerular filtration of Hcy seems to be restricted because of protein binding. Besides glomerular filtration, the normal kidney can remove Hcy by plasma flow and peritubular uptake. Although in the low normal range in absolute terms, the flow through the transsulfuration pathway is reduced if related to Hcy levels in uremia; in addition, the remethylation pathway also is impaired. Besides the potential effect of the reduced renal mass on Hcy removal, available evidence suggest the occurence of a generalizated down-regulation of the methionine cycle and catabolism in uremia. AdoHcy, sulfate, and dimethylglycine currently are being investigated as retained solutes that can inhibit 1 or more pathways of Hcy metabolism. In addition, the high Hcy levels decrease in malnourished end-stage renal disease patients and change according to nutrient intake and several other nutritional parameters, indicating that circulating Hcy levels become an expression of nutritional status.  

57.  Dyslipidemia of chronic renal failure: the nature, mechanisms, and potential consequences.

Vaziri ND.

Am J Physiol Renal Physiol     2006  290 (2): F262-72.

Chronic renal failure (CRF) results in profound lipid disorders, which stem largely from dysregulation of high-density lipoprotein (HDL) and triglycerid-rich lipoprotein metabolism. Specifically, maturation of HDL is impaired and its composition is altered in CRF. In addition, clearence of triglyceride-rich lipoproteins and their atherogenic remnants is impaired, their composition is altered, and their plasma concentrations are elevated in CRF. Impaired maturation of HDL in CRF is primarily due to downregulation of lecithin-cholesterol acetyltransferase (LCAT) and, to a lesser extent, increased plasma cholesteryl ester transfer proteitn (CETP). Triglyceride enrichment of HDL in CRF is primarily due to hepatic lipase deficiency and elevated CETP activity. The CRF-induced hypertriglyceridemia, abnormal composition, and impaired clearence of triglyceride-rich lipoproteins and their remnants are primarily due to downregulation of lipoprotein lipase, hepatic lipase, and the very-low-density lipoprotein receptor as well as, upregulation of hepatic acyl-CoA cholseterol acyltransferase (ACAT). In additon, impaired HDL metabolism contributes to the disturbances of triglyceride-rich lipoprotein metabolism. These abnormalities are compounded by downregulation of apoliporpoteins apoA-I, apoA-II, and apoC-II in CRF. Together, these abnormalities may contribute to the risk of atherosclerotic cardiovascular disease and may adversely affect progression of renal disease and energy metabolism in CRF.

58.  Uric acid - - uremic toxin ?

Nakagawa T, Mazzali M,  Kang DH et al.

Blood Purif     2006  24 (1): 67-70. 

Uric acid might often be regarded as a simple marker of renal disease. Although it is well known that hyperuricemia causes gout which is associated with renal insufficiency and cardiovasculer disease, one might think that it could attribute to the intrarenal urate crystal, but not to uric acid per se. In order to clarify the role of uric acid in the kidney, we hypothesized that uric acid cause renal disease. To generate mild hyperuricemia without intrarenal crystal in rats, we used low doses of an uricase inhibitor (2% oxonic acid). Hyperuricemia induced systemic hypertension, glomerular hypertrophy/hypertension, afferent arteriolar sclerosis, and macrophage infiltration in normal rat kidney. In progressive renal disease, such as cyclosporine nephropathy and remnant kidney in rat, uric acid accelerated the progression of renal disease. Thus, we concluded that uric acid is not a simple marker, but a cause of renal disease.

IV.     CLINICAL  PRESENTATION

1.  Functional polymorphisms in the vascular endothelial growth factor gene are associated with development of end-stage renal disease in males.

Doi K, Noiri E, Nakao A et al.

J Am Soc Nephrol     2006  17 (3): 823-30. 

This study elucidates the genetic role of vascular endothelial growth factor (VEGF) as a predisposing factor for progression of chronic kidney disease. Single-nucleotide polymorphisms were genotyped and haplotype structures were determined in the 3’ untranslated region (UTR) of VEGF gene, and the distribution of each hyplotype in male patients with ESRD (n = 101) and healthy male control subjects (n = 189) was examined. The 936/T and 1451C/T polymorphisms in the 3’ UTR were in nearly linkage disequilibrium, and haplotype analysis demonstrated that they were the primary responsible single-nucleotide polymorphisms. The distribution of the 936CC-1451CC genotype was significantly more frequent among patients with ESRD than among the age-matched healthy control subjects. In addition to case-control association study, the 936CC-1451CC genotype was also associated with significantly higher plasma VEGF levels in healthy individuals, but a significant association was found only in males, not in females. We also examined the effect of the 936-1451C haplotype on mRNA stability. Consistent with the results of plasma VEGF levels, mRNA carrying 936C-1451C haplotype showed higher stability. The 936CC-1451CC genotype in the 3’ UTR showed not only susceptibility for ESRD but also higher plasma VEGF levels and mRNA stability, indicating the contribution of VEGF to chronic kidney disease progression, especially in males. 

2.  Genetic variation of the renin-angiotensin system and chronic kidney disease progression in black individuals in the atherosclerosis risk in communities study.

Hsu CC, Bray MS, Kao WH et al.

J Am Soc Nephrol     2006  17 (2): 504-12.

The renin-angiotensin system (RAS) regulates BP and may affect chronic kidney disease (CKD) through induction of tissue growth and fibrosis. The angiotensinogen (AGT) promoter ((-6) allele lowers transcription and is inversely associated with hypertension. In white individuals, the A1166C 3’-UTR variant of angiotensin II type 1 receptor (AT1R) has been associated with CKD. CKD associations with these RAS genes are uncertain in high-risk black populations. A prospective population-based study of CKD risk was conducted among 3706 black individuals without severe renal dysfunction at baseline (serum creatinine > or = 177 micromol/L [2.0 mg/dl] for men, > or = 159 micromol/L [1.8 mg/dl] for women) to examine associations with AGT and AT1R. Incident CKD progression was defined as kidney disease hospitalization or increase in serum creatinine level > or = 35 micromol/L (0.4 mg/dl) above baseline. During mean follow-up of 10.2 yr, CKD progression incidence rate (per 1000 person-years) was 8.2 (n = 312 cases). Risk was lower for AGT G(-6) carriers compared with A(-6) (incidence 6.9 versus 9.0; log-rank P = 0.03) and nonsignificantly higher among AT1R C1166 carriers. Adjusting for hypertension and major CKD risk factors, AGT G(-6) decreased risk (relative risk 0.75; 95% confidence interval 0.57 to 0.98). AT1R c1166 increased risk only among those with hypertension (relative risk 1.65; 95% confidence inerval 1.14 to 2.39). Th AGTZ G(-6)A polymorphism may play a role in CKD progression in black individuals, consistent with in vitro effects on AGT levels and renal remodeling but independent of BP. The AT1R C1166 allele may increase susceptibility but only in presence of hypertension. 

3.  Circulating angiogenic factors in preeclampsia, gestational proteinuria, and preeclampsia superimposed on chronic glomerulonephritis. 

Masuyama H, Suwaki N, Nakatsukasa H et al. 

Am J Obstet Gynecol     2006  194 (2): 551-6.

Objective   Recently, reports have indicated that the imbalance of circulating angiogenic factors is important in the onset of preeclampsia. In this study we investigated angiogenic factor levels in women with preeclampsia superimposed on chronic glomerulonephritis, gestational proteinuria, and normal pregnances.  Study Design   We measured several circulating angiogenic factors, placental growth factor, vascular endothelial growth factor, soluble fms-like tyrosine kinase-1, and soluble fetal liver kinase-1.  Results   Compared with women with normal pregnancies, placental growth factor concentrations were lower, and soluble fms-like tyrosine kinase-1 concentrations were higher in women with preeclampsia and gestational proteinuria; soluble fms-like tyrosine kinase-1 concentration were also higher in women with preeclampsia superimposed on chronic glomerulonephritis.  Conclusion   There were obvious differences in the levels of circulating angiogenic factors placental growth factor and soluble fms-like tyrosine kinase 1 among preeclampsia, gestational proteinuria, and controls. The imbalance of angiogenic factors is important in the onset of preeclampsia superimposed on chronic glomerulonephritis.   

4.  Apolipoprotein A-IV predicts progression of chronic kidney disease: the mild to moderate kidney disease study.

Boes E, Fliser D, Ritz E et al.

J Am Soc Nephrol     2006  17 (2): 528-36.

It has not been estabilished firmly whether dyslipidemia contributes indpendently to the progression of kidney disease. Lipid and lipoprotein parameters, including levels of total, HDL, and LDL cholesterol; triglycerides; lipoprotein (a); apolipoprotein A-IV; and the apolipoprotein E and A-IV polymorphisms, were assessed in 177 patients who had mostly mild to moderate renal insufficiency and were followed prospectively for up to 7 yr. Progression of kidney disease was defined as doubling of baseline serum creatinine and/or terminal renal failure necessitating renal replacement therapy. In univariate analysis, patients who reached a progression end point (n = 65) were significantly older and had higher serum creatinine and proteinuria as well as lower GFR and hemoglobin levels. In addition, baseline apolipoprotein A-IV and triglyceride concentrations were higher and HDL cholesterol levels were lower. Multivariate Cox regression analysis revealed that baseline GFR (hazard ratio 0.714; 95% confidence interval [CI] 0.627 to 0.814 for an increment of 10 ml/min per 1.73 m(2); P < 0.0001) and serum apolipoprotein A-IV concentrations (hazard ratio 1.062; 95% CI 1.018 to 1.108 for an increment of mg/dl; P = 0.006) were significant predictors of disease progression. Patients with apolipoprotein A-IV levels above the median had a significantly faster progression (P < 0.0001), and their mean follow-up time to a progression end point was 53.7 mo (95% CI 47.6 to 59.8) as compared with 70.0 mo (95% CI 64.6 to 75.4) in patients with apolipoprotein A-IV levels below the median. For the apolipoprotein E polymorphism, only the genotype epsilon2/epsilon4 was associated with an increased risk for progression. In summary, this prospective study in patients with nondiabetic primary kidney disease demonstrated that apolipoprotein A-IV concentration is a novel independent predictor of progression.

5.  Renal resistive index early detects chronic tubulointerstitial nephropathy in normo- and hypertensive patients.

Boddi M, Cecioni I, Poggesi L et al. 

Am J Nephrol     2006  26 (1): 16-21. 

Background   We studied whether the mesurement of intrarenal vascular resistance by Doppler ultrasonograpy, capable of investigating renal interstitial compartment, allows the early detection of chronic tubulointerstitial nephropathy (TIN).  Methods  30 normotensive and 28 hypertensive (I-II OMS) patients with a clinical history suggestive of chronic TIN and normal renal function were enrolled. 40 helthy volunteers served as controls. Patients were considered TIN-negative or TIN-positive after investigating tubular function by urine concentrating and acidification tests. Renal sonographic parameters and renal resistive index (RRI) were obatained by duplex scanner. Glomerular filtration rate/effective renal plasmatic flow ratio was investigated by sequential renal scintigraphy in TIN-negative and TIN-positive patients; (99m)Tc-DMSA scintigraphy was also performed in TIN-positive patients.  Results   RRI values of TIN-positive normotensive and hypertensive patients were significantly higher ( p &lt; 0.01 for both) than those of TIN-negative patients and of controls. RRI values resulted to be linearly related to uricemia (r = 0.88, p &lt; 0.0001). only in normotensive patients. RRI values also resulted to be linearly related to filtration ratio values (r = 0.60, p &lt; 0.0001). (99) Tc-DMSA  scintigraphy confirmed interstitial renal damage (grade 1 and 2).  Conclusion   RRI measurement allows the early identification of both normotensive and hypertensive patients with chronic TIN and signs of tubular dysfunction, when renal function is still preserved. 

6.  Charge selective function in childhood glomerular diseases.

Takahashi S, Watanabe S, Wada N et al.

Pediatr Res     2006  59 (2): 336-40.

The charge selectivity (CS) function in human renal disease has not been unequivocally demonstrated to date. However, the clearence ratio of IgA to IgG may be theoretically useful in estimating CS in humans, since IgA and IgG have similar sizes and tertiary structures, but distinct isoelectritic points (3.5-5.5 [IgA] and 4.5-9.0 [IgG]), and Stokes-Einstein radius: 61 A (IgA) and 49-60 A (IgG). Two-dimensional electrophoresis with the following immunoblotting revealed that the considerably anionic portion (isoelectric points [pI] < 4.0) of IgA, visible in serum, was absent in the urine in steroid-sensitive nephrotic syndrome (SSNS) but present in the same during IgA nephropathy (IgAN) and membranoproliferative glomerulonephritis (MPGN). A latex revealed the CS index (CSI) was significantly low in patients with podocyte diease (group A), icluding SSNS, focal and segmental glomerulosclerosis (FSGS) and Finnish-type congenital nephrotic syndrome (FCNS), but high in those with Alport syndrome (AS), IgAN, Henoch-Schonlein purpura nephritis (HSPN), and MPGN (group B). The linear regression analysis of the IgA size selectivity index (IgA SSI; clerence ration of IgA to transferrin) and SSI (clearence ratio of IgG to transferrin), which represents the clearence ration of IgA to IgG referring to the transferrin clearence, revealed the influence of the charge more accurately. Indeed, the slope of the regression lines of IgA SSI (y) to SSI (x) were concluded to be y = 0.39x (group A) and y = 1.05x (group B), respectively. These results suggested that charge selective barrier among podocyte diseases (group A) is preserved to some degree, but loss in cases of nephritis and AS (group B).  

7.  Clinical markers in adult offspring of familes with and without Balkan Endemic Nephropathy.

Dimitrov P, Tsolova S, Georgieva R et al.

Kidney Int     2006  69 (4): 723-9.

Balkan Endemic Nephropathy (BEN) is a kidney disease that progress slowly. Only a few studies have investigated renal clinical markers in offspring of BEN families before the onset of the disease. This project aimed to determine whether kidney function and structure are altered in BEN offspring compared with non-BEN offspring. The study population consisted of 102 adult BEN offspring and a control group of 99 non-BEN offspring. We collected urine and blood samples, and conducted face-to-face interview, physical examination and ultrasound measurement of the kidney. Total protein, albumin, beta(2)-microglobulin and creatinine in urine, creatinine and urea in serum, and creatinine clearence (CCR) were determined. Two risk factors were assessed: first, the overall status of being an offspring from a BEN family, and second, the special status of a mother and/or father with BEN. The data were analyzed using linear regression. After adjusting for confounders, we found that kidney lenght and minimal cortex width in BEN offspring were significantly decreased. Urine concentrations of total protein, albumin, and beta(2)-microglobulin were higher in BEN offspring. Regarding parental history, the association were statistically significant only for the offspring of mothers who had BEN, with the exception of minimal cortex width, which showed no parental difference. For CCR, we did not identify a statistically signficant effects for BEN offspring status nor for parental history. In conclusion, adult offspring of BEN families can be characterized by shorter kidney lenght and an increased excretion of albumin, total protein, and beta(2)-microglobulin, in particular, when the mother had BEN. 

8.  Myeloma – new approaches to combined nephrological-haematological management. 

Haubitz M, Peest D.

Nephrol Dial Transplant     2006  Jan  5;     [Epub ahead of print]

In multiple myeloma (MM) kidney involvement is seen in about 50% of the patients, but completely different diseases are found. Nearly one-third of the patients develop cast nephropathy, less often AL amyloidosis and light-chain disease are found. Renal impairment can also aggravated or even attributed to other factors like hypercalcaemia, dehydration, infection or the effects of nephrotoxic drugs. Effective and high-quality care requires an interdisciplinary approaches and combined nephrological and haematological management is therefore necessary. Several treatment options have been proposed (conventional chemotherapy, high-dose chemotherapy with autologous stem cell support, allogenic stem cell transplantation and others). However, controlled trials are rare. An adequate diagnostic work-up concerning the plasma cell clone and the renal manifestation is essential for the treatment decision. 

9.  Adiponectin, leptin and thyroid hormones in patients with chronic renal failure and on renal replacement therapy: are they related?

Malyszko J, Wolczynski S, Mysliwiec M.

Nephrol Dial Transplant     2006  21 (1): 145-52.

Background   Renal function affects thyroid function and adipocytokines in many ways. We aimed to assess the adipocytokines adiponectin and leptin in relation to thyroid function in patients with chronic renal failure treated conservatively, in haemodialysed patients and in kidney allograft recipients.  Methods   The study was performed on 33 patients with chronic renal failure, 64 haemodialysed patients, 54 kidney allograft recipients and 38 healthy volunteers. Thyroid volume was estimated sonographically, thyroid hormones were determined by Micropartide Enzyme Immunoassay (MEIA), and serum adiponectin and leptin were assessed by radioimmunoassay.  Results   Serum thyroid-stimulating hormone (TSH), free T4 and free T3 were within the normal range, Adiponectin correlated significantly with free T3, haematocrit, haemoglobin, platelet count, body mass index (BMI) and urea in kidney allograft recipients. In haemodialysed patients, adiponectin correlated with free T4 and TSH, whereas leptin corelated with free T3. Multiple regression analysis showed that adiponectin was independently related only to the serum concentration of free T3 and urea in kidney transplant recipients and to free T4 and adequacy of dialysis in haemodialysed patients. In univariate analysis in patients with chronic renal failure, adiponectin correlated with free T3 and platelet count, and in healthy volunteers adiponectin correlated only free T3 and triglycerides, and leptin correlated with BMI.  Conclusions   We described novel relationships between adiponectin and thyroid hormones in patients with kidney diseases. However, possible pre-existing thyroid dysfunction prior to transplantation (during dialysis therapy) and immunosuppression after transplantation make all these findings relatively complex. Therefore, the relationships between adiponectin and the thyroid axis in patients with chronic renal failure, in haemodialysed subjects or in kidney transplant recipients merit additional studies.     

10.  Endothelial dysfunction contributes to renal function-associated cardiovascular mortality in a population with mild renal insufficiency: the Hoorn study.  

Stam F, van Guldener C, Becker A et al.

J Am Soc Nephrol     2006  17 (2): 537-45.

Mildly impaired renal function is associated with cardiovascular morbidity and mortality. There are indications that endothelial dysfunction and/or chronic inflammation, which play an important role in atherosclerosis, are present in early stages of renal insufficiency. This study investigated whether and to which extent endothelial dysfunction and inflammation were related to renal function and contributed to renal function-associated cardiovascular mortality in a population-based cohort (n = 613), aged 50 to 75 yr, that was followed with a median duration of 12.5 yr. During follow-up, 192 individuals died (67 of cardiovascular causes). At baseline, renal function was estimated with serum creatinine, the Cockroft-Gault formula, and the Modification of Diet in Renal Disease equation of GFR (eGFR). Endothelial function was estimated by plasma von Willebrand factor, soluble vascular cell adhesion molecule-1, and the urinary albumin-creatinine ratio. Inflammatory activity was estimated by plasma C-reactive protein and soluble intercellular adhesion molecule-1. Renal function was mildly impaired (mean eGFR 68 +/- 12 ml/min per 1.73 m(2)) and independently associated with von-Willebrand factor (standardized beta –0.09; 95% confidence interval [CI] -0.002; P < 0.005), soluble vascular cell adhesion molecule-1 (standardized beta -0.14; 95% CI -0.22 to -0.05; P < 0.01), and albumin-creatinine ratio (standardized beta -0.15; 95% CI -0.23 to -0.08; P < 0.001) but not with markers of inflammatory activity. Renal function was inversely associated with cardiovascular and all-cause mortality. The relative risk for cardiovascuilar mortality but not all-cause mortality associated with renal function decreased from 1.22 to 1.12 per 5 ml/min 1.731 m(2)) decrease of eGFR after adjusment for markers of endothelial dysfunction. In conclusion, endothelial dysfunction was related to renal function and contributed to the excess in cardiovascular mortality in this population-based cohort with mild renal insufficiency.

10.  Urinary liver-type fatty acid-binding protein levels for differential diagnosis of idiopathic focal glomerulosclerosis and minor glomerular abnormalities and effect of low-density lipoprotein apheresis.

Nakamura T, Sugaya T, Kawagoe Y et al.

Clin Nephrol     2006  65 (1): 1-6. 

Abstract   Aims   Focal glomerulosclerosis (FGS) and minor glomerular abnormalities are kidney diseases characterized by massive proteinuria. Urinary liver-type fatty acid-binding protein (L-FABP), an intracellular carrier protein of free fatty acids, is expressed in proximal tubules of the human kidney. Patients with FGS show significant improvement with low-density lipoprotein (LDL) apheresis. The aim of the present study was to determine whether urinary L-FABP levels differ between patients with FGS and those with minor glomerular abnormalities and wheher levels are altered by LDL apheresis.  Patients and Methods   There were 24 patients with minor glomerular abnormalities (nephrotic stage, n = 14, remission stage, n = 10), 17 patients with FGS, and 20 healthy age-matched subjects were included in the present study. Urinary L-FABP levels were measured by enzyme-linked immunosorbent assay and compared. All patients with minor glomerular abnormalities at the nephrotic stage received prednisolone for 6 months, and all FGS patients received some form immunosuppression therapy with prednisolone, cyclophosphamide or mizoribine for 12 months. LDL apheresis was performed in eight FGS patients with drug-resistant nephrotic syndrome.  Results   Urinary L-FABP levels were significantly higher in the 17 FGS patients (82.0+44.4 ug/g Cr) than in the 24 patients with minor glomerular abnormalities (10.2+8.4 ug/g Cr) (p<0.01) and in the 20 healthy subjects (7.4+4.2 ug/g Cr) (p<0.01). Urinary L-FABP levels differed little between nephrotic stage and remission stage in patients with minor glomerular abnormalities. Urinary L-FABP levels were significantly higher in the eight drug-resistant FGS patients (122.6+78.4 ug/g. Cr) than in the nine drug-sensitive FGS patients (45.9+32.0 ug/g. Cr). Urinary L-FABP levels did not correlate with levels of other clinical markers including serum creatinine, urinary protein, and urinary N-acetyl-ßD-glucosaminidase. In the eight drug-resistant FGS patients, LDL-apheresis significantly reduced urinary protein excretion (p<0.01) and urinary L-FABP levels (p<0.01).  Conclusion   Urinary L-FABP may be useful diagnostic indicator for differentiation between FGS and minor glomerular abnormalities. LDL apheresis may be effective in ameliorating tubulointerstitial lesions associated with FGS. 

12.  Frasier syndrome: A rare syndrome with WT1 gene mutation in pediatric urology. 

Zugor V, Zenker M, Schrott KM et al. 

Aktuelle Urol     2006  37 (1): 64-6.

Introduction   Frasier syndrome is an autosomal dominant, hereditary disease characterized by nephropathy, gonadal dysgenesis and risk of gonadal blastoma in early childhood. To date, in many patients with Frasier syndrome WT1 mutations have been found, occuring exclusively as germ-line mutations of the alternative splicing donor site in  intron 9. A Wilms tumor is seen only rarely in this clinical entity. In the present paper we describe the clinical course of a patient with Frasier syndrome confirmed by molecular genetic analysis.  Case Report   Our patient with Fraiser syndrome as confirmed by molecular genetic analysis is now 19 years old. The patient became dependent on dialysis due to nephropathy in the form of focal sclerosing glomerulonephritis and terminal renal insufficiency. A kidney transplantation in the left iliac fossa together with new implantation of the ureter according to Dobson. For prophylactic reasons on account of the high risk of gonadal blastoma associated with the disease and sonographically detected microlithiasis in both testicles we performed one year later an inguinal castration. Histology revealed the picture of a severe tubular testicular atrophy with arrested spermatogenesis and focal intratubular germ-like neoplasia.  Conclusion  This case report shows that, besides our already published series with Denys-Drash syndrome, WT1 mutations may also be associated with the so-called Frasier syndrome. For children with Frasier syndrome confirmed by molecular genetic analysis and loss of function of the testicles, we recommend performance of a prophylactic castration. We also suggest that phenotypical female patients with focal sclerosing glomerulonephritis be examined for WT1 mutations.   

13.  Prediction of urinary protein markers in lupus nephritis.

Oates JC, Varghese S, Bland AM et al.

Kidney Int     2006  68 (6): 2588-92. 

Background   Lupus nephritis is divided into six classes and scored according to activity and chronicity indices based on histologic findings. Treatment differs based on the pathologic findings. Renal biopsy is currently the only way to accurately predict class and activity and chronicity indices. We propose to use patterns of abundance of urine proteins to identify class and disease indices.  Methods    Urine was collected from 20 consecutive patients immediately prior to biopsy for evaluation of lupus nephritis. The International Society of Nephrology/Renal Pathology Society ISN/RPS class of lupus nephritis, activity and chronicity indices were determined by a renal pathologist. Proteins were separated by two-dimensional gel electrophoresis. Artificial neural networks were trained on normalized spot abundance values.  Results   Biopsy specimens were classified in the database according to ISN/RPS class, activity, and chronicity. Nine samples had characteristics of more than one class present. Receiver operating characteristic (ROC) curves of the trained networks demonstrated areas under the curve ranging from 0.85 to 0.95. The sensitivity and specificity for the ISN/RPS classes were class II 100%, 100%; III 86%, 100%; IV 100%, 92%; and V 92%, 50%. Activity and chronicity indices had r values of 0.77 and 0.87, respectively. A list of spots was obtained that provided diagnostic sensitivity to the analysis.  Conclusion   We have identified a list of protein spots that can be used to develop a clinical assay to predict ISN/RPS class and chronicity for patients with lupus nephritis. An assay based on antibodies against these spots could eliminate the need for renal biopsy, allow frequent evaluation of disease status, and begin specific therapy for patients with lupus nephritis. 

14.  Late flare-up of nephrotic lupus nephritis transforming histological pattern and autoantibody reactions. 

Tohyama T, Ikeda K, Hattori K.

Clin Nephrol     2006  65 (2): 129-33. 

Abstract   A 15-year old boy developed a nephrotic syndrome. At that time, autoantibodies related to systemic lupus erythematosus (SLE) had been persistently negative, even on repeated evaluation. C1q was normal, but C4, C3 and CH50 were low. Renal biopsy revealed membranous lupus nephritis (LN) based on the new classification of glomerulonephritis in SLE. [Weenig et al. 2004]. We did not estabilish our diagnosis of SLE on the criteria of the American Rheumatism Association (ARA). The patients showed complete remission of nephrotic syndrome treated with prednisolone and cyclophosphamide. Thereafter, he had no proteinuria and clinical evidence of SLE for 22 years. At the age of 37, however, he developed facial discoid eruption, proteinuria in the nephrotic range, hypocomplementemia and positive reaction to autoantibodies of SLE. Light microscopic findings of renal biopsy indicated mesangial LN, which showed „full-house” immunofluorescence and mesangial dense deposits associated with diffuse epithelial cell foot process effacement in electron microscopy. Steroid therapy was very effective. This case initially showed autoantibody-negative and hypocomplementemic LN with membranous type, and transformed to SLE with meesangial LN after a long interval. 

15.  Circulating endothelial cells in relapse and limited granulomatous disease due to to ANCA associated vasculitis.

Woywodt A, Godberg C, Kirsch T et al.

Ann Rheum Dis     2006  65 (2): 164-8.

Objectives   To evaluate numbers of circulating endothelial cells (CECs) in ANCA associated vasculitis and compare vasculitis relapse with limited granulomatous disease.  Methods   Sixteen patients with vasculitic relapse of ANCA associated vasculitis and 12 patients with limited granulomatous disease due to Wegener’s granulomatosis (WG) were studied. Six patients with newly diagnosed vasculitic disease and six patients with vasculitis with infectious complications were also studied. Twenty two patients in remission were studied, as were 20 healthy controls. Counting of CECs was performed with anti-CD146 driven immunomagnetic isolation and staining with Ulex Europaeus lectin 1 (UAE-1).  Results   Patients with vasculitic relapse had markedly increased numbers of circulating endothelial cells (12-800 cells/ml, median 88 cellsml) as did patients with newly diagnosed systemic vasculitis (20-216 cells/ml, median 56 cells/ml). Patients with limited granulomatous disease due to WG had only slightly increased cell numbers (4-44 cells/ml, median 20 cells/ml), which were similar to those of patients in remission (4-36 cells/ml, median 16 cells/ml). Numbers of CECs in pateints with granulomatous disease were significantly lower than in those patients with relapse or new onset vascultis (p < 0.001). Cell numbers in patients with relapse and new onset vasculitis declined with immunosuppressive treatment. Patients with infection had 4-36 cells/ml (median 10 cells/ml). A cut off value of 20 cells/ml for a positive result yielded 64% specificity and 95% sensitivity for active systemic vasculitis; the positive predictive value was 63% and the negative predictive value 95%.  Conclusion   Markedly increased numbers of CECs discriminate active vasculitis from limited granulomatous of CECs as a marker of ANCA associated small vessel vasculitis.

16.  The clinical features of anti-neutrophil cytoplasmic antibody-associated systemic vasculitis in Chinese children.

Yu F, Huang JP, Zou WZ et al.

Pediatr Nephrol     2006  Feb  21;     [Epub ahead of print]

Anti-neutrophil cytoplasmic antibody (ANCA)-associated systemic vasculitis is reported mainly in adults. Studies in children are limited. He current study retrospectively analyzed the clinical characteristics and pathology of ANCA-associated systemic vasculitis in children in our hospital during the past 7 years. Twenty-four pediatric patients were diagnosed as having ANCA-associated systemic vasculitis, including 19 patients with microscopic polyangiitis (MPA), one with Wegener’s granulomatosis (WG), three with propylthiouracil (PTU)-induced ANCA-positive vasculitis and one with anti-glomerular basement membrane (GBM) disease. Of patients with primary ANCA-associated systemic vasculitis (MPA and WG), with an average age of 10.8 +/- 2.8 (6-14) years, 18 patients (90%) were female and two (10%) were male. Nineteen patients (90%) were p-ANCA/MPO-ANCA positive and one (5%) was c-ANCA/PR3-ANCA positive. The interval between onset and diagnosis was 8.5 +/- 24.3 (0.2-108) months. The majority of the patients (85%) had multi-organ involvement. All patients had clinical evidence of renal involvement and presented with hematuria and proteinuria. Of 20 patients, 16 (80%) also had acute renal failure, and five patients were dialysis dependent. Nine patients underwent renal biopsy and were diagnosed with necrotizing and crescentic glomerulonephritis. However, six biopsies showed immune complex deposition. All patients received immunosuppressive therapy including prednisone and cyclophosphamide, and ten patients also received intravenous administration of methylprednisone pulse therapy according to their clinical situation and renal pathology. Sixteen patients achieved clinical remission, and four patients presented as treatment failure. Patients were followed up for 12.3 +/- 5.1 months (median 12 months; range 1 to 91 months). Ten patients maintained their clinical remission, and ten progressed to renal failure requring dialysis. Our study showed that the clinical features and pathology of primary ANCA-associated systemic vasculitis in children were similar to those of adults, but there were a predominance of female patients and late diagnosis. We suggest that early recognition and prompt aggressive treatment might improve outcome.

17.  Predictors of relapse and treatment resistance in antineutrophil cytoplasmic antibody-associated small-vessel vasculitis. 

Hogan SL, Falk RJ, Chin H et al.

Ann Intern Med     2005  143: 621-31.

Background   Predictors of treatment resistance and relapse have not been well described in antineutrophil cytoplasmic antibody (ANCA)-associated small-vessel vasculitis. Objective  To identify clinical, pathologic, and seroligic predictors of treatment resistance and relapse in a community-based cohort of patients with ANCA-associated vasculitis.  Desing   Cohort of patients identified at or near the time of biopsy diagnosis and followed as clinically indicated.  Setting   The Glomerular Disease Collaborative Network.  Patiens   350 patients who received a new diagnosis of ANCA-associated vasculits between 1985 and 2003 and were followed for a median of 49 months.  Measurements   Patients were categorized according to whether they had antiproteinase-3 (anti-PR3) antibodies or antimyeloperoxidase (MPO-ANCA) antibodies. Organ involvement was determined by biopsy or by well-defined clinical criteria. Treatment resistance was defined as progressive decline in kidney function with active urine sediment or the persistence or appearence of extrarenal manifestation. Relapse was defined as the time to the resurgence of vasculitis symptoms. Results   Treatment resistance affected 23% of 334 treated patients and was associated with female sex, black ethnicity, and presentation with sevee kidney disease (odds ratio per serum creatinine elevation of 100 umol/L [1.13 mg/dL], 1.28 [95% CI, 1.16 to 1.39]). The following factors were associated with relapse in 258 (77%) patients who attained remission: seropsitivity for antiPR3 antibodies (hazard ratio, 1.87 [CI, 1.11 to 3.14]) and disease of the lung (hazard ratio, 1.71 [CO, 1.04 to 2.81]) or upper respiratory tract (hazard ratio, 1.73 [CI, 1.04 to 2.88]). Relapses occured in 26% of patients with no risk factors versus 73% of patients with all 3 risk factors (hazard ratio 3.7 [CI, 1.4 to 9.7]). Among 143 patients attaining remission who subsequently stopped all immunosuppressant therapy, relapse rates were similar for those who had received cyclophosphamide therapy for 6 months or less (34%) compared with those treated for a longer duration (35%), even after adjusting for risk factors for relapse (hazard ratio, 1.41 [CI, 0.80 to 2.50]).  Limitations   The cohort mostly included patients with biopsy-proven kidney disease. Patients were not followed with uniform treatment protocols, and only limited information about their clinical course before diagnosis was available.  Conclusions   Female or black patients, or those with severe kidney disease, may be resistant to initial treatment more often than other patients with ANCA-associated small-vessel vasculitis. Increased risk for relapse appears to be related to presence of lung or upper airway disease and anti-PR3 antibody seropositivity.

18.  Wegener’s granulomatosis: a rare, chronic and multisystem disease.

Khan AM, Elahi F, Hashmi SR et al.

Surgeon     2006  4 (1): 45-52.

Wegener’s granulomatosis (WG) is an autoimmune disease which has a clinical predilection for the upper airways, lungs and kidney. It is a necotising granulomatous vasculitis which is associated with distinct autoantibody - - the antineutrophil cytoplasmic antibody (ANCA). A heightened index of suspition by clinicians is needed in the diagnosis of this complex and rare condition. A multidisciplinary approach should than be used to treat this chronic multisystem disease. Treatment involves the use of various regimens of corticosteroids and immunosuppressive medication. Mortality due to WG has been significantly decreased by this therapy. In this article, we focus on clinical manifestations and review the salient histologic, laboratory and serology features and treatment. 

19.  Wegener’s granulomatosis as a rare cause of hemoptysis in childhood.

Heckmann M, Weber K, Reineck P et al.

Klin Pediatr     2006  218 (1): 20-1. 

Wegener’s granulomatosis is together with Churg-Strauss syndrome and microscopic polyangiitis a very rare cause of hemoptysis in childhood. We report on a 14 years old girl who developed arthralgia, purpura, glomerulonephritis and a diffuse alveolar hemorrhage with hemoptysis after a short time period of unspecific symptoms.

20.  Mesangial IgA deposition in minimal change nephrotic syndrome: coincidence of different entities or variant of minimal change disease?

Westhoff TH, Waldherr R, Loddenkemper C et al. 

Clin Nephrol     2006  65 (3): 203-7.

Abstract   Background   Mesangial deposition of IgA (MCA) is a very rare findings in minimal change disease and has previously been considered a pure coincidence. In the US and Europe only anecdotal case reports exist. To date, there has been non consensus on nomenclature and categorization of this entity. We describe 2 cases of MCA with analogue histological findings but relevant differences in clinical presentation, and we discuss the clinical implications of mesangial IgA deposition in minimal change nephrotic syndrome.  Patients   A 47-year-old female was admitted to hospital with nephrotic syndrome, microscopic hematuria, arterial hypertension and slight impirment of renal function 3 weeks after an unspecific upper airway infection. A 42-year-old male presented with nephrotic syndrome, microscopic hematuria, normotension and normal renal function. Both of the nephrotic syndrome were steroid-responsive and steroid-dependent.  Findings   The clinical presentation of the male patients was consistent with the features of minimal change glomerulopathy, whereas the female patients combined signs of minimal change disease and IgA nephropathy. Light microscopy revealed mesangial IgA immune deposits and slight mesangial hypercellularity. Electron microscopic studies of MCA patients disclose diffuse effacement of glomerular foot process.  Conclusion   Our cases and a review of the literature indicate that the histological diagnosis of MCA may comprise different pathogenetic entities. From the clinical point of view, MCA has to be regarded as a minimal change nephrotic syndrome with symptomatic or asymptomatic mesangial IgA deposition. IgA deposition constitutes a risk factor for impairment of renal function and indicates a frequently relapsing course.  

21.  Thin basement membrane nephropathy associated with minimal change disease in a 15-year-old boy.

Fujinaga S, Kaneko K, Ohtomo Y et al.

Pediatr Nephrol     2006  21 (2): 277-80.

Thin basement membrane nephropathy (TBMN) is characterized clinically by persistent hematuria, minimal proteinuria, normal renal function, another family member with hematuria, and a benign course. Especially in childhood TBMN, proteinuria of any degree is reported to be uncommon. We report on a boy with benign familial hematuria found by urinary screening at 3 years of age who presented with nephrotic syndrome (NS) at 15 years of age. His renal histology showed TBMN associated with minimal change disease (MCD). Treatment with corticosteroid resulted in complete remission of NS in a short period of time, while isolated hematuria persisted during the follow-up period despite this therapy. We speculate, therefore, that the nephrotic range proteinuria is not due to TBMN but rather is the manifestation of associated MCD. Several cases of TBMN with NS have been reported in adults, but it has not yet been reported in children in the literature. To our knowledge, this is the first case of childhood TBMN associated with NS resulting from coincidental MCD. 

22.   Clinical and pathologic characteristics of focal segmental glomerulosclerosis pathologic variants.

Thomas DB, Franceschini N, Hogan SL et al.

Kidney Int     2006  69 (5): 920-6.

Histologic variants of idiopathic foacal segmental glomeruloscelrosis (FSGS) may have prognostic value. A recent working classification system has distinguished five FSGS variants. We evaluated a cohort of adult patients with biosy-proven FSGS diagnosed between March 1982 and July 2001 to determins of subtypes were associated with renal outcome. Renal biopsies were reviwed by two pathologists. Demographic and clinical data were obtained from charts. Outcomes were partial and complete remission of the nephrotic syndrome, and renal failure. The frequency of FSGS variants was: 3% cellular (N=6), 11% collapsing (N=22), 17% tip lesion (N=34), 26% perihilar (N=52), and 42% not otherwise specified (NOS) (N=83). Collapsing FSGS affected younger and more often black patients. Black race was uncommon in tip variant. Collapsing and tip variants had higher proteinuria and lower serum albumin than perihilar and NOS variants. Better renal function and less severe tubulointerstitial injury were observed in patients with tip variant. These patients were more likely to receive steroids and more often achived complete remission (50%). After a median follow-up of 1.8 years, 23% of patients were on dialysis and 28% had renal failure. Collapsing FSGS had worse 1-year (74%) and 3-year (33%) renal survival compared to other variants (overal cohort renal survival at 1 and 3 years: 86 and 67%). Different histologic variants of FSGS have substantial differences in clinical features at the time of biopsy diagnosis and substantial differences in renal outcomes. 

23.  Systemic Epstein-Barr virus infection associated with membranous nephropathy in children.

Araya CE, González-Peralta RP, Skoda-Smith S et al.

Clin Nephrol     2006  65 (3): 160-4.

Abstrac   Epstein-Barr virus (EBV) infection cause diverse renal manifestations ranging from microscopic hematuria to acute renal failure. Membranous nephropathy (MN) is an uncommon and usually secondary cause of nephrosis syndrome in children, and has been reported after chronic infections and antigenemia. We report two pediatric cases of secondary MN associated with acute and chronic systemic EBV infection. Patients 1 had a liver transplant for cirrhosis due to biliary atresia and developed chronic EB viremia. Membranous nephropathy occured 3 years later and with aggressive therapy has partially subsided, in tempporal association with a drop in blood EBV PCR levels. The other patients had a primary immunodeficiency and developed a lymphoproliferative disorder attributed to EBV. Nephrotic syndrome developed at initial presentation and associated with MN on biopsy. The patient cleared the virus from blood, which was associated with eventual resolution of the MN. We postulate that EB viremia in patients lacking a fully competent immune system, but without a renal allograft, may create a susceptible environment for chronic systemic EB antigenemia that can then lead to immune-complex MN in the kidney. The association of EBV with renal histological changes consistent with MN has been suggested but not directly described before. 

24.  A family-based association study of megsin A23167G polymorphism with susceptibility and progression of IgA nephropathy in a Chinese population.

Xia YF, Huang S, Li X et al.

Clin Nephrol     2006  65 (3): 153-9.

Abstract   Aims   To investigate the association of megsin A23167G polymorphism with susceptibility and progression of IgA nephropathy in Chinese population.  Methods   435 IgA nephropathy patients and their family members were recruited for a family-based associatin study. Genotypes of megsin A23167G were determined by direct sequencing. The results were analyzed by trasmission disequilibrium test (TDT) and haplotype relative risk (HRR). Clinical data and histological scores of renal lesions were compared between patients with different genotypes. According to disease stability, IgA nephropathy patients were divided into progressive group and stable group. The distribution of genotype frequencies were compared between the 2 groups.  Results   TDT revealed that megsin 23167G alleles were transmitted more frequently from heterozygous parents to patients than expected (classical TDT: x2 = 5.435, p = 0.020, extended TDT: x2 = 5.017, p = 0.025). HRR analyzes showed significant differences between transmitted and nontransmitted allele frequencies (x2 = 7.006, p = 0.008, HRR = 1.762). The scores of glomerular index and glomerular sclerosis index were higher in GG genotype patients than those in other genotypes (F = 4.570, p = 0.033, F = 4.324, p = 0.038, respectively). The distribution frequency of GG genotype in the progressive group was higher than that of the stable group (x2 = 4.370, p = 0.037). No statistical difference was found in tubulo-interstitial index, vascular index and clinical characteristics between the 2 groups.  Conclusion   The polymorphism of megsin A23167G is associated with susceptibility and progression of IgA nephropathy in Chinese population. GG genotype is associated with severe histological lesions and progression of the disease. 

25.  Screening for nephropathy and antiangiotensin use among diabetic patients in an Academic Community Medical Center

Frazee LA, Samandari S, Tanphaichitr N et al. 

Am J Ther     2006  13 (1): 18-23.

The American Diabetes Association recommends routine screening for albuminuria to detect early nephropathy in all patients with diabetes mellitus. If nephropathy is identified, treatment with antiangiotensin agent decreases progression and improve renal outcomes. Concordance with guidelines for nephropathy screening and antiangiotensin therapy among diabetic patients in a primary care setting of an academic community medical center was evaluated. Medical charts of adult patients with diabetes mellitus from February 2000 through January 2003 were retrospectively reviewed. In part 1 of the study, whether patients were screened for nephropathy at least once was recorded. In part 2 of the study, antiangiotensin presribing was assessed in all patients and in subgroups stratified by screening. In both parts of the study, patient characteristics and comorbidities were assessed using multivariate analysis to determine their impact on the odds that a patient was screened and that antiangiotensin therapy was prescribed. Among the 329 patients included, 182 patients (55.3%) were screened for nephropathy. Patients who were screened were younger (OR = 0.83 for 10-year increase, 95% CI: 0.69-0.99), less likely to have congestive heart failure (OR = 0.42, 95% CI: 0.20-0.90), and more likely to be cared for by a resident physician directly supervised by an attending physician (OR = 3.03; 95% CI: 1.82-5.03). A total of 215 patients (65.3%) were prescribed antiangiotensin therapy. Hypertension was a predictor of antiangiotensin therapy among all patients whor were screened (OR = 10.34, 95% CI: 4.45-24.01), those who were screened and negative (OR = 15.46, 95% CI: 5.56-42.98), and those who were not screened (OR = 10.79, 95% CI: 4.39-26.52). Among patients screened for nephropathy, coronary artery disease (OR = 3.01, 95% CI: 1.05-8.63), and the presence of proteinuria (OR = 4.26, 95% CI: 1.61-11.24) were predictors of antiangiotensin use. This study found that the likelihood of screening for nephropathy among diabetic patients was inversely associated with a diagnosis of congestive heart failure and increasing age. Conversely, care by a resident physician directly supervised by an attending physician increased the odds that patients would be screened. A diagnosis of hypertension and the presence of albuminuria were each associated use of an antiangiotensin agent.  

26.  Impaired vascular reactivity in African-American patients with type 2 diabetes mellitus and microalbuminuria or proteinuria despite angiotensin-converting enzyme inhibitor therapy. 

Jawa A, Nachimuthu S, Pendergrass M et al.

J Clin Endocrin Metab     2006  91 (1): 31-5. 

Background   Microalbuminuria, an early indicator of diabetic nephropathy that reflects other vascular abnormalities, usually improves or resolves with angiotensin-converting enzyme inhibitor (ACEI) therapy. Persistent microalbuminuria despite ACEI may be associated with poor prognosis for cardiovascular disease and mortality. African-Americans are reported to respond less well to ACEI and are at increased risk of disease progression.  Methods and Results   We compared flow-mediated dilatation (FMD) and nitroglycerine-dependent dilatation (NDD) in African-Amerikan diabetic subjects with persistent microalbuminuria (n = 35) despite therapy and those in whom microalbuminuria had resolved (n = 15). The two groups were not statistically different in terms of blood pressure, age, sex, and hemoglobin A1c. FMD was reduced in the microalbuminuric group, compared with subjects without microalbuminuria (4.2 vs. 11.4%; P &lt; 0.0001). Similarly, NDD was reduced in the microalbuminuria group, compared with subject without microalbuminuria (10.8 vs. 16.6%; P = 0.011). The FMD in African-American patients with persistent microalbuminuria was also significantly lower than in clinically similar Caucasian patients whose microalbuminuria had persisted despite ACEI therapy (4.2 vs. 7,5%; P = 0.03). On multiple regression analysis, persistent microalbuminuria is the only predictor of abnormal endothelial function in these patients.  Conclusions   Our study clearly demonstrates that African-American type 2 diabetic subjects with persistent microalbuminuria have severely impaired FMD and NDD, compared with matched patients who had microalbuminuria that was eliminated by ACEI. This may explain the poor prognosis for cardiovascular disease in patients who have persistent microalbuminuria. Alternative strategies for reducing microalbuminuria in high-risk patients who do not respond adequately to ACEI therapy such as African-Americans are needed.

27.  Renal function preservation in type 2 diabetes mellitus patients with early nephropathy: a comparative prospective cohort study between primary health care doctors and a nephrologist.

Martinez-Ramirez HR, Jalomo-Martinez B, Cortes-Sanabria L et al.

Am J Kidney Dis     2006  47 (1): 78-87.

Background   Early referral of patients with end-stage renal disease to a nephrologist is associated with lower morbidity and mortality after initiating dialysis therapy; earlier referral may have better results. The aim of the study is to prospectively determine the impact of earlier referral to a nephrologist on renal damage progression of patients with type 2 diabetes mellitus (DM2) with early nephropathy.  Methods   Fifty-two patients (27 patients, early nephropathy [EN]; 25 patients, overt nephropathy [ON] from a primary health care unit were referred to a nephrologist (study cohort); 65 patients (34 patients, EN; 31 patients, ON) from another health care unit remained treated by only family doctors (control cohort). Both cohorts were followed up for 1 year.  Results   Delta (final-baseline) in serum creatinine levels was maintained better by the nephrologist in the EN (study, 0.02 mg/dL versus control, 0.13 mg/dL [2 versus 11 micromol/L]; P = 0.02) than ON group (study, 0.15 mg/dL versus control, 0.25 mg/dL [13 versus 22 micromol/L] ). In concordance, glomerular filtration rate was maintained better by the nephrologist in EN (study, 3.2 ml/min/1.73m2 versus control, -13.3 mL/min/1.73m2 [0.05 versus –0.22 mL/min/1.73m2]; P = 0.01) than ON patients (study, -9.8 mL/min/1.73m2 versus control, -109 mL/min/1.73m2 [-0.16 versus –0.18 mL/min/1.73m2] ). Albuminuria increased in patients treated by family doctors in the EN (study, 30mg/d versus control, 116mg/d; P &lt; 0.05) and ON groups (study 160mg/d versus control, 623 mg/d). The nephrologist controlled systolic blood pressure better in both the EN (study, -3 mm Hg versus control, 2 mm Hg; P &lt; 0.05) and ON groups (study, -19 mm Hg versus control, 5 mm Hg; P &lt; 0.05); diastolic blood pressure had a similar pattern. The nephrologist significantly increased (P &lt; 0.05) the use of angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, and statins and discontinued nonsteroidal anti-inflammatory drugs more than family doctors (study, 42%, 43%, 39%, and –11% versus control, 17%, 4%, -7%, and 27%, respectively). Glycemic and lipid control and stopping smoking were not attained by either the nephrologist or family doctors.  Conclusion   Earlier referral of patients with DM2 to a nephrologist was associated with better renal function preservation, which was significantly more evident in the EN than ON group. The nephrologist obtained better blood pressure control, more frequently used angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, and statins, and discontinued nonsteroidal anti-inflammatory drugs more than family doctors. However, metabolic control and stopping smoking were not attained by either the nephrologist or family doctors.  

28.  The joint diabetic-renal clinic in clinical practice: 10 years of data from a District General Hospital.

Jayapaul MK, Messersmith R, Bennet-Jones DN et al.

QJM     2006  Feb  23;     [Epub ahead of print]

Background   Diabetic nephropathy is the leading cause of end-stage renal failure. Untreated, it causes continous decline in glomerular function, worsening hypertension and a marked increase in cardiovascular risk. Joint diabetic-renal clinics were estabilished to address these factors and prepare patients for renal replacement therapy.  Aim   To determine whether our joint diabetic-renal clinic influenced progression of renal disease, and whether we were able to achieve targets from clinical trials and guidelines in routine practice.  Design   Retrospective review.  Methods   We collected data using clinical notes and electonic records for 130 patients attending the clinic over 10 years.  Results   Our patients had 62% type 2 and 28% type 1 diabetes. Mean duration of diabetes was 24 years for type 1 and 11 years for type 2 diabetes. At referral, 56% had evdence of vascular disease and 45% , proliferative retinopathy. Baseline median creatinine was 124 micromol/l. Significant improvemens were made in systolic BP, diastolic BP and cholesterol (p < 0.001), compared to measurement at presentation. We analysed progression of renal disease by linear regression on 45 patients who had follow-up data for 3 years. Rate of decline of GFR was significantly reduced from 1.09 ml/min/month in the first year to 0.39 ml/min/month in the third year, (p < 0.004).  Discussion   Our findings suggest that the rate of deterioration of renal function can be reduced by aggressive management of risk factors. Joint diabetic-renal clinic appear to be useful in acheiving targets in routine clinical practice.  

29.  Urinary connective tissue growth factor excretion correlates with clinical markers of renal disease in a large population of type 1 diabetic patients with diabetic nephropathy.

Nguyen TQ, Tarnow L, Andersen S et al.

Diabetes Care     2006  29 (1): 83-8.   

Objective   Levels of connective tissue growth factor (CTGF; CCN-2) in plasma are increased in various fibrotic disorders, icluding diabetic nephropathy. Recently, several articles have reported a strong increase of urinary CTGF excretion (U-CTGF) in patients with diabetic nephropathy. However, these studies addressed too small a number of patients to allow general conclusions to be drawn. Therefore, we evaluated U-CTGF in a large cross-sectional study of patients with type 1 diabetes.  Research Design and Methods   Subjects were 318 type 1 diabetic patients and 29 normoglycemic control subjects. U-CTGF was measured by sandwich enzyme-linked immunosorbent assay. Groups were compared by Kruskal-Wallis and Mann-Whitney analysis. The relation between U-CTGF and markers of diabetic nephropathy was determined by regression analysis.  Results   U-CTGF in patients eith diabetic nephropathy (n = 89, median 155 pmol/24h [interquartile range 96-258] ) was significantly higher than in microalbuminuric (n = 79, 100 [65-78] ) and normoalbinuric (n = 150, 85 [48-127] ) patients and control subjects (n = 26, 100 [78-114] ). U-CTGF correlated with urinary albumin excretion (UAE) (R = 0.31) and glomerular filtration rate (R = -0.38) in patients with diabetic nephropathy. A standardized increase in U-CTGF was associated with diabetic nephropathy (odds ratio 2.3 [95% CI 1.7-3.1] ), which was comparable with the odds ratios for diabetic nephropathy of increased HbA(1c) (2.0 [1.5-2.7] ), and blood pressure (2.0 [1.5-2.6] ).  Conclusions   This is the first large cross-sectional study addressing U-CTGF in human type 1 diabetes. The observed association of U-CTGF with UAE and glomerular filtration rate might reflect a role of CTGF as progression promoter in diabetic nephropathy. 

30.  Diabetic nephropathy: a frontier for personalized medicine. 

Susztak K, Bottinger EP.

J Am Soc Nephrol     2006  17 (2): 361-7. 

Diabetic nephropathy (DNP) develops after latency periods that may vary by several years in approximately one third of patients with diabetes. This diabetic complication is a complex disorders whereby various genetic and environmental factors determine susceptibility and progression to ESRD. Despite rapid research progress, robust predictors to assess prospectively with high precision the risk for DNP in individuals with diabetes are still lacking. Thus, currently available therapies are usually initiated at more advanced stages of DNP characterized by clinically overt manifestations, including increased urinary albumin excretion and decreased glomerular filtration. In addition, although these interventions have proven efficacy in slowing the progression of DNP, they typically cannot prevent ESRD. New insights into the molecular mechanisms that underlie the origin and progression of DNP are emerging rapidly from advanced large-scale genetic and molecular studies in experimental models and humans. Thus, genetic loci that confer risk for albuminuria and/or progression of kidney disease associated with diabetes are being refined to identify the relevant genetic variants in specific genes. Molecular mRNA profiles that are obtained through microarry screenes are being validated to elucidate further their potential as molecular markers and to identify new targets for novel preventive or therapeutic approaches aiming at curving DNP. The challenge before the field is to translate the large amount of new genetic and molecular data to empower clinicians and investigators with reliable predictors of DNP for improved design of preventive clinical trials and for individualized clinical management for millions of individuals affected by diabetes worldwide.

31.  Declining mortality in patients with acute renal failure, 1988 to 2002.

Waikar SS, Curhan GC, Wald R et al.

J Am Soc Nephrol     2006  Feb  22;     [Epub ahead of print]

Despite improvement in intensive care and dialysis, some experts have concluded that outcomes associated with acute renal failure (ARF) have not improved significantly over time. ARF was studied in hospitalized patients between 1988 and 2002 using the Nationwide Inpatient Sample, a nationally representative sample of discharges from acute-care nonfederal hospitals. During a 15-yr period, 5,663,381 discharges with ARF and 598,768 with ARF that required dialysis (ARF-D) were identified. Between 1988 and 2002, the incidence of ARF rose from 61 to 288 per 100,000 population; the incidence of ARF-D increased from 4 to 27 per 100,000 population. Between 1988 and 2002, in-hospital mortality declined steadily in patients with ARF (40.4 to 20.3%; P < 0.001) and in those with ARF-D (413 to 28.1%; P < 0.001). Compared with 1988 to 1992, the multivariable-adjusted odds ratio (OR) of death was lower in 1993 to 1997 ) ARF: OR 0.62, 95% confidence interval [CI] to 0.61 to 0.64; ARF-D: OR 0.63, 95% CI 0.59 to 0.66) and 1998 to 2002 (ARF: OR 0.40, 95% CI 0.39 to 0.41; ARF-D: OR 0.47, 95% CI 0.45 to 0.50). The percentage of patients who had ARF with a Deyo-Charlson comorbidity index of 3 or more increased from 16.4% in 1988 to 26.6% in 2002 (P < 0.001). This study provides evidence from an administrative database that the incidence of ARF and ARF-D is rising. Despite an increase in the degree of comorbidity, in-hospital mortality has declined. 

32.  Acute renal failure due to mesangial proliferative glomerulonephritis in a pregnant woman with primary Sjogren’s syndrome.

Adam FU, Torun D, Bolat F et al.   

Clin Rheumatol     2006  25 (1): 75-9.

The most common form of renal involvement in Sjogren’s syndrome (SS) is tubulointerstitial nephritis. Renal dysfunction is usually mild and subclinical. Glomerulonephritis (GMN) is rare in patients with SS. We report a 28-year-old multigravida patient with primary Sjogren’s syndrome (pSS) and associated manifestations, who presented with acute renal failure in the 20th week of her fifth pregnancy. The complaints and clincal findings, positive Schirmer’s test, findings of dry eye on ophtalmologic examination, and the salivary gland biopsy were compatible with SS. The patient exhibited no other clinical or laboratory findings indicative of other collagenous disease and/or rheumatoid arthritis. She refused renal biopsy, hesitating for fear of fetal loss; thus, based on the clinical and laboratory findings indicating rapidly progressive GMN and vasculitis, prednisolone, plasmapheresis, and one dose of cyclophosphamide were administered during the pregnancy. Hemodialysis five times weekly was performed. At the 28th week of gestation. She underwent a cesarean section due to early rupture of membranes and fetal distress. A healthy male boy was delivered. The renal biopsy was performed 2 weeks after labor revealed mesangial proliferative glomerulonephritis. After the fourth cyclophosphamide treatment, her urinary ouput increased and she was discharged from the hemodialysis program. She remains in follow-up at our outpatient clinic free of hemodialysis for 4 months. This is the first report of mesangial proliferative GMN requiring dialysis in a pregnant pSS patient that has featured good maternal and fetal outcomes. 

33.  Light-chain-mediated acute tubular interstitial nephritis: a poorly recognized pattern of renal disease in patients with plasma cell dyscrasia.

Gu X, Herrera GA.

Arch Pathol Lab Med     2006  130 (2): 165-9.

Context   Acute renal failure may be the first clinical presentation in patients with plasma cell dyscrasia. Recognition of the unusual interstitial inflammatory lesion associated with monoclonal light chains and renal failure described herein is important to guide clinicians in requesting appropriate tests to confirm plasma cell dyscrasia and providing adequate treatment.  Objective   To describe an unusual pattern of tubular interstitial nephritis in patients with underlying plasma cell dyscrasia characterized by an interstitial inflammatory reaction associated with deposition of light chains tubular basement membranes.  Design   Eight cases of light-chain-mediated acute tubular interstitial nephritis were identified from archives of 4296 kidney biopsy specimens. In all cases, routine light microscopic examination, direct immunofluorescence, and electron microscopic examination were performed. Ultrastructural immunogold labeling was performed in specimens with inconclusive findings and in specimen from patients with no clinical history of plasma cell dyscrasia.  Results   All patients presented with acute renal failure. Light microscopy revealed acute tubular interstitial nephritis. In some of the cases, direct immunofluorescence and electron microscopy failed to show definitive evidence of light-chain deposition along tubular basement membranes. Ultrastructural immunogold labeling aided the demonstartion of monotypical light chain along some tubular basement membranes. No light chains were in other renal compartments.  Conclusions   Accumulation of light chains along tubular basement membranes may induce an interstitial process that mimics acute tubular interstitial nephritis. Recognition of this unusual pattern of renal disease in patients with plasma cell dyscrasia requires ancillary diagnostic techniques. 

34.  Rhabdomyolysis and acute renal failure following arthroscopic knee surgery in a college football player taking creatine supplements.

Sheth NP, Sennett B, Berns JS.

Clin Nephrol     2006  65 (2): 134-7.

We describe a college football player and weight-lifter who unexpectedly developed rhabdomyolysis and nonoliguric acute renal failure (ARF) following arthroscopic knee surgery. There was swelling and pain without evidence of a compartment syndrome postoperatively. The patients reported that be was an avid weight-lifter and that he was taking up to 10 g/d of a creatine suplement during the 6 weeks prior to this surgery. His ARF resolved over several days, with a peak serum creatinine of 2.3 mg/dl and peak creatine kinase (CK) of 194,000 U/l, following administration of intravenous fluids, mannitol, and sodium bicarbonate. Given the rarity of clinically significant rhabdomyolysis with this type of operation, we suggest that the pateint’s use of creatine increased the risk of skeletal muscle injury due to ischemia from intra-operative tourniquet application.

35.  Outcomes of contrast-induced nephropathy: Experience in patients undergoing cardiovascular intervention.

McCullough P.

Catheter Cardiovasc Interv     2006  67 (3): 335-43.

Use of iodinated contrast media for diagnostic and interventional procedures is increasing as computed tomography and percutaneous coronary intervention (PCI) technologies provide increasing patients benefit. Although some complications associated with contrast media are mild and transient, contrast-induced nephropathy (CIN) can negatively affect long-term patient morbidity and mortality. The incidence of and outcomes from CIN have been carefully studied in cardiology patients. A number of studies have identified CIN-associated complications in PCI patients, including bleeding, hematoma, stroke, adult respiratory distress syndrome, electrolyte imbalances, and sepsis. In post-PCI pacients, rates of myocardial infarction and vessel occlusion reocclusion are more common in patients with CIN. Therefore, in-hospital mortality is increased in patients with CIN. In patients requiring dialysis after PCI, several studies have shown the 1-year mortality rate to be > 55%. Even moderate renal dysfunction not requring dialysis is associated with increased mortality in patients with coronary artery disease. Precautionary measures before, during, and after the use of contrast media that reduce the incidence of CIN, such as discontinuation of nephrotoxic mediactions, adequate hydration, and use of appropriate volumes and types of contrast media, should be considered in all patients with renal insufficiency or with other rsik factors for CIN. 

V.     TREATMENT 

1.  ACE-inhibitor use and the long-term risk of renal failure in diabetes.

Suissa S, Hutchinson T, Brophy JM et al.

Kidney Int     2006  69  (5): 913-9.

The incidence of end-stage renal disease (ESRD) owing to diabetes has continued to increase despite the extensive use of angiotensin-converting enzyme (ACE) inhibitors to prevent diabetic nephropathy, primarily from evidence of short-term effectiveness. We assessed the long-term effect of ACE inhibitors on the risk of ESRD. We formed a population-based cohort of all diabetic patients treated with antihypertensive drugs in the Province of Saskatchewan, Canada, between 1982 and 1986. The patients were followed up to the end of 1997 to identify cases of end-stage renal failure. A nested case-control analysis was used with the controls matched to each case on age, diabetes type, and duration of follow-up. The cohort comprised 6102 subjects, of which 102 cases who developed end-stage renal failure were matched to 4129 controls. Relative to thiazide diuretic use, the adjusted rate ratio of end-stage renal failure associated with the use of ACE inhibitors was 2.5 (95% confidence interval 1.3-4.7), whereas it was 0.8 (95% confidence interval 0.5-1.4) for beta.blockers and 0.7 (95% confidence interval 0.4-1.3) for calcium antagonists, The rate ratio of end-stage renal failure with the use of ACE inhibitors was 0.8 (95% confidence interval 0.3-2.5) during the first 3 years of follow-up, but increased to 4.2 (95% confidence interval 2.0-9.0) after 3 years. ACE-inhibitor use does not appear to decrease the long-term risk of end-stage renal failure in diabetes. Our data suggest instead that ACE inhbitors might actually increase this risk, which may possibly contribute to the continued increasing incidence of ESRD owing to diabetes. 

2.  Bone marrow transplant nephropathy successfully treated with angiotensin-converting enzyme inhibitor.

Ichida S, Okada K, Itoh M et al.

Clin Exp Nephrol     2006  10 (1): 78-81.

We report a patient who developed chronic renal failure 11 months after an allogenic hematopoietic stem-cell transplantation (HSCT) for Ph1(+) acute lymphocytic leukemia. Renal biopsy showed typical pathological findings compatible with a bone marrow transplant nephropathy (BMT nephropathy). The general course of BMT nephropathy is slowly progressive, eventually reaching endstage renal failure. Intervention therapy with an angiotensin-converting enzyme inhibitor (ACE-I), temocapril, was started for this patient, based on several experimental reports showing the protective effects of ACE-Is on BMT nephropathy. After the induction of ACE-I in this patient, the rate of regression of renal function was significantly reduced and his serum creatinine was maintained at almost the same level for 18 months. Although the course of observation in this patient was short, we clearly showed the effects of an ACE-I on preventing BMT nephropathy from progressing to endstage renal failure in a human rather than in an experimental model.

3.  Efficacy and safety of benazepril for advanced chronic renal insufficiency. 

Hou FF, Zhang X, Zhang GH et al.

N Engl J Med     2006  354: 131-40.

Abstract   Background   Angiotensin-converting-enzyme inhibitors provide renal protection in patients with mild-to-moderate renal insufficency (serum creatinine level, 3.0 mg per deciliter or less). We assessed the efficacy and safety of benazepril in patients without diabetes who had advanced renal insufficiency.  Methods   We enrolled 422 patients in a randomized, double-blind study. After an eight-week run-in period, 104 patients with serum creatinine levels of 1.5 to 3.0 mg per deciliter (group 1) received 20 mg of benazepril per day, whereas 224 patients with serum creatinine levels of 3.1 to 5.0 mg per deciliter (group 2) were randomly assigned to receive 20mg of benazepril per day (112 patients) or placebo (112 patients) and then followed for a mean of 3.4 years. All patients received conventional antihypertensive therapy. The primary outcome was the composite of a doubling of the serum creatinine level, end-stage renal disease, or death. Secondary end points included changes in the level of proteinuria and the rate of progression of renal disease.  Results   Of 102 patients in group 1, 22 (22 percent) reached the primary end point, as compared with 44 of 108 patients given benazepril in group 2 (41 percent and 65 of 107 patients given placebo in group 2 (60 percent). As compared with placebo, benazepril was associated with a 43 percent reduction in the risk of the primary end point in group 2 (P=0.005). This benefit did not appear to be attribute to blood-pressure control. Benazepril therapy was associated with a 52 percent reduction in the level of proteinuria and a reduction of 23 percent in the rate of decline in renal function. The overall incidence of major adverse events in the benazepril and placebo subgroups of group 2 was similar.  Conclusion   Benazepril conferred substantial renal benefits in patients without diabetes who had advanced renal insufficiency. 

4.  Angiotensin II antagonists - - therapeutic benefits spanning the cardiovascular disease continuum from hypertension to heart failure and diabetic nephropathy.

Riberio AB.

Curr Med Res Opin     2006  22 (1): 1-16.

Background   The cardiovascular benefits of angiotensin II antagonists (AIIAs) have been evaluated not only in terms of their ability to lower blood pressure but also on their ability to prevent strokes, cardiac events, and target organ damage. This review summarize the body of evidence-based data demonstrating the efficacy of AIIAs across the spectrum of cardiovascular disease.  Methods   A PubMed/MEDLINE search of English-language articles (1990 to September 2005) was used to identify articles describing clinical studies, particularly outcome trials, or mechanisms of therapeutic action pertinent to the therapy of cardiovascular disease or nephhropathy.  Findings   The antihypertensive efficacy of AIIAs is apparent across a wide spectrum of hypertensive patients, including black and Asian patients and patients with isolated systolic hypertension. More importantly, large outcome-based studies have demonstrated the efficacy of AIIAs across the continuum of cardiovascular disease, including hypertension, heart failure, post-myocardial infarction, and diabetic nephropathy. The Losartan Intervention For Endpoint reduction in hypertension study (LIFE), Reduction of Endpoints in Non-insulin-dependent Diabetes Mellitus with the AII Antagonists Losartan (RENAAL), and the Irbesartan type 2 Diabetic Nephropathy Trial (IDNT) indicate that AIIAs confer cardiovascular and renal protective effects beyond their ability to lower blood pressure. These blood pressure independent protective benefits of AIIAs may arise not only by blocking the deleterious effects AII mediated via the AT1-receptor but may also be due to beneficial molecule-specific effects. As a class, AIIAs are well tolerated with an overall adverse event profile generally comparable to placebo and superior to that typically seen with calcium channel blockers, ACE inhibitors, diuretics, and beta-blockers.  Conclusions   By utilizing the body of clinical trial evidence as a guide to rational prescribing of AIIAs, practioners can expect to deliver clinical benefits to their patients in terms of survival, prognosis, and quality of life.  

5.  Preventing microalbuminuria in patients with diabetes: rationale and design of the Randomised Olmesartan and Diabetes Microalbuminuria Prevention (ROADMAP) study.

Haller H, Viberti GC, Mimran A et al.

J Hypertens     2006  24  (2): 403-8.

Diabetic nephropathy has developed into a worldwide epidemic and is responsible for majority of end-stage renal disease in most countries. Antihypertensive treatment slows the progression of the disease. In addition, blockade of the renin-angiotensin system reduce the degree of albuminuria and angiotensin II receptor blockers (ARBs) have been shown to delay the progression from microalbuminuria to overt proteinuria in patients with diabetes. However, few studies have examined whether the initial stage of diabetic nephropathy (i.e. the development of microalbuminuria) in patients with type 2 diabetes can be slowed or prevented by ARB treatment. The Randomised Olmesartan And Diabetes MicroAlbuminuria Prevention (ROADMAP) study is a placebo-controlled, multicentre, double-blind, parallel group study investigating the effcet of the ARB, olmesartan medoxomil, on the incidence of microalbuminuria. A total of 4400 type 2 diabetes patients with normoalbuminuria will be randomized to treatment with 40mg of olmesartan medoxomil once daily or placebo. Goal blood pressure will be 130/80 mmHg. The primary endpoint of the study is the occurence of microalbuminuria. In ROADMAP, we will also assess as secondary endpoints the effects of olmesartan on fatal and non-fatal cardiovascular events in patients with diabetes. In addition, within subgroups of the ROADMAP patients, the effects of olmesartan on retinopathy and other microvascular circulations will be analysed. The study is expected to last a median of 5 years. The ROADMAP study will answer the question whether an ARB can prevent or delay the onset of microalbuminuria and whether this translates into protection against cardiovascular events and renal disease. 

6.  The IGF-I system and the renal and haemodynamic effects of losartan in normotensive patients with type 2 diabetes mellitus: a randomized clinical trial.

Zandbergen AA, Lamberts SW, Baggen MG et al.

Clin Endocrinol  (Oxf)     2005  64 (2): 203-6.

Objective   Losartan has been shown to protect the diabetic kidney, at least partly independent of changes in blood pressure. Imbalances in the IGF-I system are associated with the development of diabetic nephropathy. We investigated whether renal as well as haemodynamic effects of losartan are associated with changes in the IGF-I system in normotensive patients with type 2 diabetes mellitus (T2DM).  Design and Patients   This randomized, double-blind placebo controlled clinical trial involved 74 normotensive with T2DM and microalbuminuria. Thirty-eight patients were assigned to receive losartan and 36 patients were assigned to receive placebo for 10 weeks.  Measurements   Serum levels of total and free IGF-I, IGFBP-3, creatinine and haemoglobin A (1c) (HbA(1c) ), as well as urinary albumin excretion rate, creatinine clearence and blood pressure, were measured prior to the start of treatment and after 10 weeks of treatment.  Results   At baseline, serum levels of IGFBP-3 were elevated and serum levels of free IGF-I were reduced. Losartan tended to reduce IGFBP-3 levels and increase free IGF-I levels, although neither effect was statistically significant. These effects were more pronounced in a subanalysis of 18 losartan-treated patients with stable metabolic parameters, with a decrease in IGFBP—from 133.2 to 122.6 nmol/l (P=0.006) and an increase in free IGF-I levels by 8% (ns). Serum levels of total IGF-I were unaffected. The change in IGFBP-3 was inversely correlated to the change in creatinine clearence (r = -0.4; P=0.02). Total and free IGF-I inversely correlated to systolic blood pressure (r = -0.46; P=0.007 and r= 0.26; P= 0.14 respectively). Furthermore, changes in total IGF-I and IGFBP-3 correlated to changes in serum creatinine levels in the metabolically stable patients (r= 0.58, P=0.02 and r= 0.6, P= 0.01, respectively). Changes in the IGF-I system were unrelated to a reduction in microalbuminuria associated with losartan.  Conclusion   Losartan lowered the elevated levels of IGFBP-3, although only significantly in the metabolically stable patients. A tendency towards an increase in free IGF-I levels was also observed, but this change was small and not statistically significant. These changes were not related to reduction in microalbuminuria, but might contribute to effects of losartan on creatinine clearence and blood pressure of losartan in normotensive patients with T2DM.

7.  Angiotensin II type 1 receptor blockers reduce urinary oxidative stress markers in hypertensive diabetic nephropathy.

Ogawa S, Mori T, Nako K et al.

Hypertension     2006  Feb  27;     [Epub ahead of print]

We tested the hypothesis that blockade of angiotensin II type 1 receptors reduces oxidative stress markers in parallel with urinary albumin and type IV collagen excretions. Sixty-six diabetic patients with nephropathy were randomly assigned to either the angiotensin II receptor blocker (ARB; n=33) or trichlormethiazide (n=33) group. The majority of patients had been treated with angiotensin-converting enzyme inhibitors or calcium channel blockers for >/=1 year before the present study. Reduction of blood pressure was not different between the 2 groups, and HbA1c levels did not change over the study period (8 weeks). Treatment with ARB (candesartan 8 mg/day, n=11 or valsartan 80 mg/day , n=22) for 8 weeks reduced the levels of plasma monocyte chemoattractant protein 1, interleukin 6, urinary 8-epi-prostaglandin F2alpha, 8-hydroxydeoxyguanosine, albumin, and type IV collagen, whereas the levels these markers were not altered with trichlormethiazide (2 mg/day). Significant correlationwas observed between the reduction of the urinary 8-epi-prostaglandin F2alpha and 8-hydroxydeoxyguanosine and those of the urinary albumin and type IV collagen. Subjects with large oxidative stress had large reduction rates because of ARB administration and showed large urinary albumin suppression. These result s suggest that ARBs reduce oxidative stress and inflammation in diabetic patients independent of their effects on blood pressure. In addition, increases in oxidative stress caused by angiotensi II may play important role in the progression of diabetic nephropathy. Our results may help to explain the clinical observation that ARB reduces urinary albumin excretion very efficiently in some patients but not in others.

8.  Effect of low-dose dual blockade of renin-angiotensin system on urinary TGF-beta in type 2 diabetic patients with advanced kidney disease.  

Song JH, Cha SH, Lee HJ et al.

Nephrol Dial Transplant     2006  21 (3): 683-9.

Background   We evaluated the renoprotective effects of dual blockade of renin-angiotensin system (RAS) by using a low-dose combination of ACE inhibitor and angiotensin II receptor blocker in type 2 diabetic patients with advanced kidney disease. The amount of proteinuria and the urinary levels of bioassayable TGF-beta1 were used as surrogate markers of renal injury and sclerosis.  Methods   We performed a prospective double-blinded randomized crossover trial consisting of three 16-week treatment periods with ramipril alone (10 mg/day), candesartan alone (16 mg/day), and ramipril (5 mg/day) plus candesartan (8 mg/day) combination therapy. Twenty-one type 2 diabetic patients with overt nephropathy with a 24 h urinary protein excretion rate (UPER) of > 1.0 g/24 h and creatinine clearence (Ccr) of 30 to 59 ml/min/1.73 m2 completed the entire study.  Results   Subjects consisted of 10 female and 11 male patients with a mean age of 49 +/- 8 years and duration of diabetes ranging 4 to 13 years. At baseline,  24-h blood pressures (BPs) were 133 +/- 6/81 +/- 7 mmHg, Ccr 40.6 +/- 4.1 ml/min/1.73 m2, 24-h UPER 4.1 +/*- 1.9 g/24 h, and urinary TGF-beta1 level 28.4 +/- 16.1  pg/ml creatinine (cr). Although there was no comparable change in BP and plasma/urinary biochemical parameters, 24-h UPER was significantly reduced by the combination therapy (2.9 +/- 1.4 g/24h) compared with that of ramipril (3.5 +/- 1.8 g/24h) and candesartan (3.3 +/- 2.0 g/24h) single therapy (P <0.05). Urinary TGF-beta1 level was reduced in all three therapies compared with that of the control (28.4 +/- 16.1 pg/mg cr) (P < 0.05). However, the combination therapy showed the most significant change (combination 19.6 +/- 10.6 pg/mg cr; ramipril 24.7 +/- 13.3 pg/mg cr; candesartan 23.4 +/- 11.7 pg/mg cr). No significant or irreversible adverse effect was observed in the 21 patients who completed the entire study.  Conclusions   The dual blockade of RAS with low-dose ramipril plus candesartan was found to be safe and offered additive benefits with respect to reducing proteinuria and urinary TGF-beta1 excretion in diabetic patients with advanced kidney disease. These benefits were evident as compared with single ramipril and candesartan therapies at doses two-fold greater. Further study on the dose-titration is mandatory in terms of safety and especially for maximizing renoprotection in this patients population.

9.  Blockade of the renin-angiotensin-aldosterone system: a key therapeutic strategy to reduce renal and cardiovascular events in patients with diabetes.  

Burnier M, Zanchi A.

J Hypertens     2006  24 (1): 11-25.

Diabetes (particularly type 2 diabetes) represents a global health problem of epidemic proportions. Individuals with diabetes are not only more likely to develop hypertension, dyslipidemia, and obesity, but are also at a significantly higher risk factor for coronary heart ddisease, peripheral vascular disease, and stroke. Angiotensin II plays a key pathophysiological role in the progression of diabetic renal disease, and blockade of the renin-angiotensin system with angiotensin-converting enzyme inhibitors (ACEi) or angiotensin II antagonists has therefore become an important therapeutic strategy to reduce renal and cardiovascular events in patients with diabetes. Several studies have demonstrated the effects of angiotensin II antagonists on the reduction of albuminuria and the progression of renal disease from microalbuminuria to macroalbuminuria. More importantly, endpoint trials have shown that the antiproteinuric effects of losartan and irbesartan translate into cardiovascular and renoprotective benefits beyond blood pressure lowering, thereby delaying the need for dialysis or kidney transplantation by several years. These and other studies indicate that angiotensin II antagonists not only iprove survival and quality of life of patients with diabetic nephropathy, but also have the potential to reduce the substantial healthcare burden associated with managing these patients. ACEi also appear to exert similar beneficial effects in diabetic patients, but whether clinically significant differences in renoprotection or mortality exist between angiotensin II antagonists and ACEi in patients with type 2 diabetes remains to be fully investigated in appropriate head-to-head studies. 

10.  Evidence for renoprotection by blockade of the renin-angiotensin-aldosterone system in hypertension and diabetes.

Karalliedde J, Viberti G.

J Hum Hypertens     2006  Feb  2;     [Epub ahead of print]

The incidence of end-stage renal disease (ESRD) is rising worlwide, accompanied by corresponding increases in the risk of morbidity and mortality. Underlying this trend are increasing rates of hypertension and diabetes mellitus, the two most causes of ESRD. In addition to the adverse haemodynamic effects of hypertension on the kidney, elevated blood pressure (BP) can activate components of renin-angiotensin-aldosterone system (RAAS), which, in turn, activate mediators of inflammation, oxidative stress, cell growth, and matrix accumulation. Lowering BP reduces the risk of cardiovascular events and renal damage. Accumulation evidence from clinical and laboratory studies suggest that interrupting the RAAS with therapies such as angiotensin-converting enzyme inhibitors, angiotensis II receptor blockers, and aldosterone receptor blockers can interfere with the mechanisms that promote diabetic and non-diabetic renal damage. Moreover, clinical trials of RAAS blockade have demonstrated reductions in microalbuminuria, a predictor of increased cardiorenal risk and overt nephropathy in patients with and without diabetes and/or hypertension. In this way, agents that block the RAAS should be considered the drugs of first choice as they provide enhanced renoprotection compared with other classes of antihypertensive agents such as calcium channel blockers and beta-blockers. 

11.  Urinary TGF-beta1 reduction related to a decrease of systolic blood pressure in patients with type 2 diabetes and clinical diabetic nephropathy    

Bertoluci MC, Uebel D, Schmidt A et al.

Diabetes Res Clin Pract     2006  Jan  13;     [Epub ahead of print]

With the aim to determine the influence of reducing systolic blood pressure in urinary TGF-beta1 of type 2 diabetes (DM2) with diabetic nephropathy (DN), 21 subjects with type 2 diabetes and proteinuria &gt; 500 mg/24h were studied. Amlodipine and ramipril were added to their previous antihypertensive treatment for 12 weeks. Urinary TGF-beta1 (UTGF-beta1) was determined at 0, 4, 8 and 12 weeks. Plasma TGF-beta1 was determined at 0 and 12 weeks. Subjects whose mean systolic blood pressure (SBP) during treatment were under 140 mmHg were grouped as the better SBP controlled group (n=11) and those with SBP equal to or greater than 140mmHg were grouped in a moderate SBP controlled group (n=10). Compared to baseline, mean log UTGF-beta1 at 4, 8 and 12 weeks decreased (-0.22 +/- 0.15 pg/mg; p=0.04) in better SBP but not in the moderate SBP controlled group (-0.12 +/- 0.08 pg/mg, p=0.82). Mean SBP correlated with UTGF-beta1 (r=0.458, p=0.0357), and this effect was independent of HbA1c (p=0.042). by controlling SBP in DM2 subjects with DN we might decrease UTGF-beta1. We propose that reduction of UTGF-bet1 is due to a decrease in renal TGF-beta1 production. 

12.  Effect of pravastatin in people with diabetes and chronic kidney disease. 

Tonelli M, Keech A, Shepherd J et al.

J Am Soc Nephrol     2005  16 (12): 3748-54.

Although diabetes is a major cause of chronic kidney disease (CKD), limited data describe the cardiopvascular benefit of hydroxymethyl glutaryl CoA reductase inhibitors (statins) in people with both of these conditions. This study sought to determine whether pravastatin reduced the incidence of first or recurrent cardiovascular events in people with non-dialysis-dependent CKD and concomitant diabetes, using data from three randomized trials of pravastatin 40 mg daily versus placebo. CKD was defined by estimated GFR < 60 or 60 to 89.9 ml/min per 1.73m2 with proteinuria. Of 19,737 patients, 4099 (20.8%) had CKD but not diabetes baseline, 873 (4,4%) had diabetes but not CKD, and 571 (2.9%) had both conditions. The primary composite outcome was time to myocardial infarction, coronary death, or percutaneous/surgical coronary revascularization. Median follow-up was 64 mo. after adjusment for trial and random treatment assignment, the incidence of the primary outcome was lowest in individuals with neither CKD nor diabetes (15.2%), intermadiate in individuals with only CKD (18.6%) or only diabetes (21.3%), and highest in individuals with both characteristics (27.0%). Pravastatin reduced the relative likelihood of the primary outcome to a similar extent in subgroups defined by the presence or absence of CKD and diabetes. For example, pravastatin was associated with a significant reduction in the relative risk of the primary outcome by 25% in patients with CKD and concomitant diabetes and by 24% in individuals with neither characteristics. However, the absolute reduction in the risk of the primary outcome as a result of pravastatin use was highest in patients with both CKD and diabetes (6.4%) and lowest in individuals with neither characteristic (3.5%). In conclusion, stage 2 or early stage 3 CKD and diabetes both are associated with higher cardiovascular risk, and pravastatin reduces cardiovascular event rates in people with neither, one, or both characteristics. Given the high absolute benefit of pravastatin in patient with diabetes and stage 2 or early stage 3 CKD, this population in particular should be targeted for widespread use of statins. Additional studies are needed to determine whether these benefits apply to patients with more severe CKD, and recruitment to such studies should be given high priority.

13.  Effect of pioglitazone on urinary liver-type fatty acid-binding protein concentrations in diabetes patients with microalbuminuria.

Nakamura T, Sugaya T, Kawagoe Y et al.

Diabetes Metab Res Rev     2006  Feb  28;     [Epub ahead of print]

Background   Urinary liver-type fatty acid-binding protein (L-FABP) is an useful marker for renal tubulointerstitial injury. Pioglitazone is reported to be effective in early nephropathy. The aim of the present study was to determine whether pioglitazone affects urinary L-FABP levels in diabetic nephropathy patients with microalbuminuria.  Methods   Sixty-eight patients with type 2 diabetes and microalbuminuria were randomized to a 12-month treatment with pioglitazone (30 mg/d, n = 17), glibenclamide (5 mg/d, n = 18), voglibose (0.6 mg/d, n = 17), or nateglinide (270 mg/d, n = 16). Pre- and posttreatment urinary albumin excretion (UAE) and urinary L-FABP concentration were compared between the four treatment groups and 40 age-matched healthy subjects.  Results   Pretreatment UAE and urinary L-FABP levels differed little between the four groups. UAE and urinary L-FABP levels were significantly greater in the diabetes patients than in the healthy subjects (UAE: p < 0.001; L-FABP: p < 0.01). After 6 and 12 months, UAE and urinary L-FABP were significantly lower in the in the pioglitazone treatment group than in the other treatment groups. (UAE: 6 months, p < 0.01 and 12 months, p < 0.001; L-FABP: 6 months, p < 0.05 and 12 months, p < 0.01).  Conclusions   Pioglitazone, but not glibencamide, voglibose, or nateglinide, appears to be effective in reducing UAE and urinary L-FABP level, suggesting that pioglitazone has a specific role in ameliorating both glomerular and tubular lesions associated with early diabetic nephropathy.

14.  Probucol delays progression of diabetic nephropathy.

Endo K, Miyashita Y, Sasaki H et al.

Diabetes Res Clin Pract     2006  71 (2): 156-63.

Probucol has antioxidant and cholesterol-lowering effects. This study examined the effect of probucol on progression of diabetic nephropathy. We performed a randomized, open trial on 102 type 2 diabetes patients with clinical albuminuria (urinary albumin excretion  > 300 mg/g Cr). Fifty-one patients were assigned to probucol treatment (500 mg/day) and 51 to no probucol treatment. Among all patients, 40 who had serum creatinine > or = 2 mg/dl at baseline were defined as advanced cases. All patients were followed for a maximum 3 years. HbA1c levels were not different between two groups. High-density lipoprotein cholesterol decreased significantly in probucol group. Increase in urinary protein (g/day/month) was significantly greater in non-probucol than in probucol group. Hemodialysis was initiated in 23 patients (10 in probucol group and 13 in non-probucol group). The mean interval to initiation of hemodialysis was significantly longer in probucol group (20.7 +/- 8.2 months than in non-probucol group (11.3 +/- 7.4 months). In advanced cases, increases of both serum creatinine and urinary protein were significantly suppressed in probucol group. In advanced cases, the hemodialysis-free rate was significantly higher in probucol group than in non-probucol group. These results suggest that probucol may suppress the progression of diabetic nephropathy.

15.  The protein kinase C-ß inhibitor, ruboxistaurin, for the treatment of diabetic microvascular complications.

Vinik A.

Expert Opin Investig Drugs     2005  (12): 1547-59.

The potential for addressing the underlying bilogical abnormalities in diabetes has eluded most investigators because of the complex mechanisms undelying the effects of diabetes on the pathogenesis of the complications. Although macrovascular complications such as myocardial infarction, stroke and gangrene, are only partially attributable to hyperglycaemia and its attendant effects, the microvascular complications including retinopathy, nephropathy and neuropathy are directly related to the degree of hyperglycaemia. In controlled trials, a 22 – 34% reduction in one of thes side effects was achieved for every 1% reduction in glycosylated haemoglobin. Theoretically, it should be feasible to eliminate these complications in a perfect world. However, acheiving euglycaemia is nearly impossible and there is increasing data to suggest that it may be an elusive target with ever lower levels being implicated in the pathogenesisi of microvascular disease and there is a price to be paid of hypoglycaemia if further intensification is pursued. A logical argument would be to block pathways that are activated by hyperglycaemia. A major pathway implicated is the activation of protein kinase C-ß in all of the targeted tissues, and there is animal data to support the notion that blocking this pathway can reverse or abrogate the untoward effects of diabetes. The possible role of the protein kinase C-ß inhibitor, ruboxistaurin, in animal studies and the recently reported clinical studies to place in perspective a possible addition to the therapeutic armamentarium of the imperfect world of diabetes control will be reviewed.

16.  Angiotensin I-converting enzyme inhibitors block protein kinase C(epsilon) by activating bradykinin B1 receptors in human endothelial cells.

Stanisavljevic S, Ignjatovic T, Deddish PA et al. 

Pharmacol Exp Ther     2006  316 (3): 1153-8.

Angiotensin I-converting enzyme (ACE) inhibitors are widely used to treat patients with cardiovascular and kidney diseases, but inhibition of ACE alone does not fully explain the beneficial effects. We reported that ACE inhbitors directly activate bradykinin B(1) receptor at the canonical Zn(2+) binding site, leading to prolonged nitric oxide (NO) production in endothelial cells. Protein kinase C (PKC) epsilon, a novel PKC isoform, is up-regulated in myocardium after infarction, suggesting a role in the development of cardiac dysfunction. In cytokine-treated human lung microvascular endothelial cells, B(1) receptor activation by ACE inhibitors (enalaprilat, quinalaprilat) or peptide ligands (des-Arg(10)-Lys(1)-bradykinin, des-Arg(9)-bradykinin) inhibited PKCepsilon with an IC(50) = 7 x 10(-9) M. Despite the reported differences in binding affinity to receptor, the two peptide ligands were equally active, even when inhbitor blocked the cleavage of Lys(1), thus the conversion by aminopeptidase. The synthetic undecapeptide (LLPHEAWHFAR) representing the binding site for ACE inhibitors on human B(1) receptors reduced PKCepsilon inhbition by enalaprilat but not by peptide agonist. A combination of inducible and endothelial NO synthase inhbitors, 1400W [N-(3(aminomethyl) benzyl) acetamidine dihydrochloride] and Nomega-nitro-1-arginine (2 muM), significantly reduced inhibition by enelaprilat (100 nm), whereas the NO donor (Z)-1-[N-(2-aminoethyl)-N-(2-aminoethyl) amino]diazen-1-ium-1,2-diolate (100 muM) inhibited PKCepsilon activty just as the B(1) ligands did. In conclusion, NO generated by B(1) receptor activation inhibits PKCepsilon. 

17.  Fibrin microbeads (FMB) as a 3D platform for kidney and cell therapy.

Shimony N, Gorodetsky R, Marx G et al. 

Kidney Int     2006  69 (3): 625-33.

Cell and gene therapy may alter the outcome of renal disease, suchs as hereditary nephropathies, acute and chronic glomerulonephritis and allograft nephropathy. However, owing to blockade of many viral and cellular vehicles by the complex glomerular architecture, the exact nature of gene and cell delivery into specific renal compartments remains currently unknown. To study the interaction of viral vectors with a variety of renal cells and mesenchymal stem cells (MSCs), we employed a novel biological three-dimensional (3D) matrix comprised of fibrin microbeads (FMB) in comparison to monolayer cells culture. Our studies showed that renal cells of both estabilished and primary lines can grow efficiently on FMB and differentiate into epithelial structures, as shown by electron microscopy. Gene delivery into renal cells in 3D was observed for several viral vectors and growth in 3D on FMB conferred resistance to renal cancer cells in the context of oncolytic adenoviruses. Finally, MSCs from various rodent species attached to FMB, grew robustly, survived for several weeks and could efficiently be transduced on FMB. Thus, on the basis of growth, differentiation and transduction of renal cells in 3D, FMB emerge as a novel 3D cellular microenvironment that differs substantially from monolayer cell cultures. 

18.  Pharmacological management of renal fibrotic disease.

Gaedeke J, Neumayer HH, Peters H.

Expert Opin Pharmacother     2006  7 (4): 377-86.

Chronic kidney diseases frequently advance to end-stage renal failure, and the number of patients affected is steadily increasing worldwide. At the molecular level, progression of renal insufficiency correalets closely with ongoing pathological matrix protein expansion (i.e. renal fibrosis), in a manner independent of the underlying disorder. Overactivity of the renin-angiotensin system and of the TGF-beta system have been identified as key mediators of kidney matrix accumulation, and are principal targets in the management of chronic renal disease. This review provides a recent overview of the therapeutic options that are clinically estabilshed, and of novel molecular strategies that will approach clinical practice in the near future.

19.  Role of anti-TGF-beta antibodies in the treatment of renal injury.

Gagliardini E, Benigni A.

Cytokine Growth Factor Rev     2006  17 (1-2): 89-96.

Chronic kidney disease are emerging world wide as a public health problem. Finding more effective renoprotective therapies is a major challenge in nephrology. Soon after the discovery of transforming growth factor-beta (TGF-beta), it became clear that this cytokine is widely expressed in almost all kidney cells. Overexpression of TGF-beta isoforms and their receptors in the kidney of experimental animals is closely linked to renal fibrosis, a characteristic feature of progressive proteinuric nephropathies. Antibodies to TGF-beta halt the development of diabetic and non-diabetic nephropathies. The effect is maximized by the addition of TGF-beta antibodies on a background of angiotensin II blockade. Several studies have pointed to a role for TGF-beta in instigating the fibrotic process characteristic of progressive human glomerulopathies, although the possible benefit of selective inhibition of TGF-beta has not been described so far. This chapter discusses the role of TGF-beta in renal fibrosis, and describes the renoprotective potential of strategies that interfere with TGF-beta production in the kidney in experimental animals, as a new anti-fibrotic therapeutic approach.

20.  Butyrate modulates TGF-beta1 generation and function: potential renal benefit for Acacia (sen) SUPERGUM (gum arabic)?

Matsumoto N, Riley S, Fraser D et al.

Kidney Int     2006  69 (2): 257-65.

Anecdotal evidence suggest that high fibre supplementation of dietary intake may have health benefits in renal disease related to alterations in circulating levels of short-chain fatty acids. The aim of the study was to examine the hypothesis that dietary manipulation may increase serum butyrate and thus have potential beneficial effects in renal disease. We examined the effect of dietary supplementation with a gum arabic sample of standardized molecular characteristics, Acacia (sen) SUPERGUM EM2 (SUPERGUM), on systemic levels of butyrate in normal human subjects. In an in vitro study, we also examined the potential role of butyrate in modifying the generation of the profibrotic cytokine transforming growth factor-beta (TGF-beta1) by renal epithelial cells. Following 8 weeks of dietary supplementation with 25 g/day of SUPERGUM, there was a two-fold increase in serum butyrate (n=7, P=0.03). In vitro work demonstrated that exposure of renal epithelial cells to elevated concentrations of butyrate suppressed both basal and stimulated TGF-beta1 synthesis. The action of butyrate was mediated by suppression of the extracellular signal-regulated kinase/mitogen-activated protein kinase signaling pathway. In addition, butyrate exposures reduced the response of renal epithelial cells to TGF-beta1 as assessed by luciferase activity of a TGF-beta-responsive reporter construct. Attenuation of TGF-beta1 signalling was associated with reduced phosphorylation of Smad 3 and decreased trafficing of TGF-beta1 receptors into signaling, non-lipid raft-associated membrane fractions. In conclusion, the data demonstrate that dietary supplementation with SUPERGUM increased serum butyrate, which at least in vitro has beneficial effects on renal pro-fibrotic cytokine generation.

21.  Molecular mechanisms and therapeutic strategies of chronic renal injury: the role of nuclear factor kappaB activation in the development of renal fibrosis.

Tamada S, Asai T. Kuwabara N et al.

J Pharmacol Sci     2006  100 (1): 17-21.

Tubulointerstitial fibrosis is a common feature of many progressive renal disease and is a main determinant that leads to an irreversible loss of renal function. In chronic cyclosporin A nephrotoxicity, we previously reported that infalmmatory responses such as macrophage infitration preceded interstitial fibrosis. This inflammation was accompained by an elevation in renal nuclear factor kappaB (NF-kappaB) activity. Similar findings were obtained in chronic tacrolimus nephrotoxicity and obstructive nephropathy. Inhibition of NF-kappaB markedly attenuated renal inflammation and interstitial fibrosis in these models. Furthermore, administration of oral adsorbent (Kremezin (R) ) significantly attenuated the increase in renal NF-kappaB activity and concomitantly reduced interstitial inflammation and renal fibrosis in chronic renal failure rats. Elimination of indoxyl sulfate by this adsorbent is likelly involved in this mechanism since it is known that indoxyl sulfate activates NF-kappaB in renal tubular cells. It is suggested that strategy aiming at NF-kappaB inhibition is important to prevent the progression of renal fibrosis. 

22.  Progression of kidney disease: blocking leukocyte recruitment with chemokine receptor CCR1 antagonists. 

Anders HJ, Ninichuk V, Schlondorff D.

Kidney Int     2006  69 (1): 29-32.

Chronic kidney disease (CKD) is usually associated with interstitial leukocytic cell infiltrates, which may contribute to disease progression by production of proinflammatory, proapoptotic, and profibrotic mediators. Recruiting leukocytes into the kidney involves local expression of chemotactic cytokines, that is, chemokines, that interact with respective chemokine receptors on the leukocyte’s outher surface. Thus, specific chemokine receptor antagonists may represent an attractive therapeutic concept to interfere with renal leukocyte recruitment. Among the proinflammatory chemokine receptors, chemokine receptor (CCR)-1 has nonredundant roles for leukocyte adhesion to activated vascular endothelium and for transendothelial migration. In fact, blocking CCR-1 with specific small-molecule antagonists was shown to retard progression in various types of rodent CKD models. Here we discuss the perspective of CCR-1 as a new potential target for the treatment of CKD. 

23.  Pharmacokinetics and pharmacodynamics of the vasopeptidase inhibitor AVE7688 in humans.

Azizi M, Bissery A, Peyrard S et al. 

Clin Pharmacol Ther     2006  79 (1): 49-61.

Objective   Our objective was to define the pharmacodynamic profile of the new dual neutral endopeptidase (NEP)/angiotensin-converting enzyme (ACE) inhibitor AVE7688.  Methods   We compared the effects of single oral doses of AVE7688 (5 and 25mg) with dose of 10 mg ramipril (R10), a selective ACE inhibitor, in a placebo-controlled crossover study in sodium-depleted normotensive subjects. We also compared the effects of 25 mg AVE7688 with those of a renin-angiotensin system blockade (RAS) induced by a high dose of an angiotensin receptor antagonist (300 mg irbesartan) and a dual blockade of the RAS (150 mg irbesartan plus 10 mg ramipril) in sodium-replete normotensive subjects by use of the same study design. The in vivo inhibition of ACE and NEP was monitored by measuring the urinary excretion of N-acetyl-Ser-Asp-Lys-Pro (AcSDKP) and atrial natriuretic peptide (ANP), respectively. The intensity of RAS blockade was assessed by the increase in plasma active renin concentration.  Results  The 24-hour urine AcsSDKP cumulative excretion increased significantly more after 25 mg AVE7688 (919 nmol [95% confidence interval (CI), 803-1052 nmol], P &lt; .05) than after 5 mg AVE7688 (706 nmol [95% CI, 612-813 nmol] or 10 mg ramipril (511 nmol [95% CI, 440-593 nmol]. The 25 mg dose of AVE7688 significantly and transiently (4 to 8 hours after drug intake) increased urinary ANP (2.02 +/- 1.05 ng/h, P &lt; .05), whereas 5 mg AVE7688 (1.14 +/- 0.77 ng/h) and 10 mg ramipril )0.93 +/- 0.65 ng/h) had no effect compared with placebo (0.80 +/- 0.37 ng/h). In the low-salt panel the rise in plasma active renin concentration achieved 24 hours after dosing by 25 mg AVE7688 (247 pg/mL [95% CI, 157-389 pg/mL], P &lt; .05) was significantly higher than that achieved by 5 mg AVE7688 (129 pg/mL [95% CI, 75-221 pg/mL] ) or 10 mg ramipril (113 pg/mL [95% CI, 67-193 pg/mL] ), which did not differ. In the high-salt panel group the effects of 25 mg AVE7688 on renin release did not significantly differ from those after administartion of the combination of 150 mg irbesartan plus 10 mg ramipril or 300 mg irbesartan alone. All of thes active drugs similarly decreased blood pressure compared with placebo.  Conclusion   AVE7688 at a dose of 25 mg has a favorable pharmacodynamic profile compared with other RAS blockers. These result supports further clinical studies its long-term effects in essential or resistant hypertension, chronic proteinuric nephropathy, and chronic heart failure. 

24.  Pentoxifylline ameliorates proteinuria through suppression of renal monocyte chemoattractant protein-1 in patients with proteinuric primary glomerular diseases.

Chen YM, Lin SL, Chiang WC et al.

Kidney Int     2006  Mar  15;     [Epub ahead of print]

Proteinuria (albuminuria) reflects dysfunction of the glomerular permeability barrier in which inflammatory cytokines play a key role. Pentoxifylline (PTX) is a phosphodiesterase inhibitor that possesses potent anti-inflammatory and immunomodulatory effects. This study evaluated the effectiveness of PTX to reduce proteinuria and inflammatory mediators in patients with proteinuric primary glomerular diseases. Seventeen patiens with primary glomerular diseases, a persistent spot proteinuria 1.5 g/g creatinine (Cr) and a glomerular filtration rate between 24 and 115 ml/min/1.73 m(2) were treated with PTX 400 mg twice daily for 6 months. Before and after the treatment, serum Cr, plasma renin activity and aldosterone concentrations, plasma and urinary tumor necrosis factor (TNF)-alpha, interleukin-1beta and monocyte chemoattractant protein (MCP)-1, as well as urinary protein and Cr were measured. PTX significantly reduced urinary protein excretion, along with an increase of serum albumin. A significant correlation existed between the basal urinary protein/Cr and the basal urinary MCP-1/Cr ratios. PTX lowered the urinary MCP-1/Cr ratio, and the percent reduction of urinary protein/Cr ratio correlated directly with the percent decrease of urinary MCP-1/Cr ratio after PTX treatment. There was no significant change in blood pressure, renal function, biochemical parameters, plasma renin activity and aldosterone concentrations, or plasma TNF-alpha and MCP-1 levels during the study. In conclusion, administration of PTX 800 mg  per day is safe and effective for reducing proteinuria in patients with proteinuric primary glomerular diseases. This beneficial effect occurs in close association with a reduction of urinary MCP-1 excretion. 

25.  Steroid resistant nephrotic syndrome is sustained remission attainable.

Nammalwar BR, Vijaykumar M, Prahlad N et al. 

Indian Pediatr     2006  43 (1): 39-43.

A prospective study was undertaken to find out the benefit to immunosuppressive therapy (IV methyl prednisolone followed by oral prednisolone therapy for one year along with six doses of pulse monthly IV cyclophosphamide) in children with steroid resistant nephrotic syndrome. Thirty-four children with steroid resistant nephrotic syndrome were treated with above regime. The remission of the disease was determined at the end of first, second and third year. The above protocol could induce and maintain remission in 81.8 percent of children with minimal change nephrotic syndrome, 66.7 percent of children with diffuse mesangial proliferation and in only 16.7 percent of children with focal segmental glomerulosclerosis at the end of three yeass of the study. The therapy of IV methyl prednisolone followed by oral prednisolone for one year with 6 monthly pulse IV cyclphosphamide, is beneficial in children with steroid resistant minimal change disease and diffuse mesangial proliferative glomerulonephritis. The therapy is not effective in focal segmental glomerulosclerosis.

26.  Intravenous pulse cyclphosphamide therapy in focal segmental glomerulosclerosis.

Buyukcelik M, Cengiz N, Dursun H et al.

Clin Nephrol     2006  65 (1): 7-12.

Abstarct   Aims   We herein report the results of intravenous pulse cyclophosphamide (IVCP) therapy of 5 patients with steroid-resistan focal segmental glomerulosclerosis (FSGS). All pateints had been treated with oral and intravenous pulse methylprednisolone and failed to respond to steroid from onset and were considered as primary steroid-resistant. Before starting IVCP, all patients were also treated other immunosuppressive drugs with or without steroids, but none of them responded to such therapies and no patient had any NPSH2 gene mutations.  Methods   IVCP was given monthly at a dose of 500 mg/m2 for months. At the end of 6 months, IVCP was discontuined in case there was no response. Otherwise, IVCP was continued for every 2 months. Oral prednisone was given concurrently at 60 mg/m2 daily for 6 weeks and then 40 mg/m2 on alternate days for 4 weeks. Prednisone was then tapered to 10 mg/m2 alternate days and continued during the therapy period.  Results   Only 1 of these patients achieved remission after IVCP while 4 patients showed no response to IVCP. 2 patients who did not achieve remission progressed to end-stage renal disease (ESRD) and 2 others who had not been treated with cyclophosphamide before underwent cyclosporine therapy. None of our patients has suffered from adverse effects of IVCP.  Conclusion   We found taht IVCP had a limited beneficial effect in treatment of steroid-resistant FSGS and it may be suggested that IVCP can be tried to treat steroid-ressitant patients, also for patients with primary steroid resistance and those who do not respond to other immunosuppressive therapies.  

27.  Cyclosporine in steroid dependent and resistant childhood nephrotic syndrome.  

Iyengar A, Karthik S, Kumar A et al. 

Indian Pediatr     2006  43 (1): 14-19.

Objective   To evaluate the efficacy of cyclosporine (CyA) monotherapy in steroid resistant (SRNS) and steroid dependent nephrotic syndrome (SDNS) in children.  Design   A retrospective study.  Setting   Tertiary kidney care center for children at Bangalore.  Methods   Forty-one children with SDNS and SRNS with normal renal functions were treated with CyA at a dose of 6mg/kg/day initially and maintained at 3 to 4 mg/kg/day if remission was sustained. The dosage was adjusted according to the CyA blood levels in non-responders.  Results   The median age of patients was 93 months. Thirteen children had minimal change disease (MCNS), 10 had mesangial proliferative glomerulonephritis (GN). Ten had membrano-proliferative (GN) (MPGN) and 8 had focal segmental glomerulosclerosis (FSGS). Median age at onset of disease and median time for CyA usage from disease onset was 22 months and 16 months respectively. Median duration of CyA therapy was 24 months (range 6-72) months. The data was analyzed to determine significance of variables on the outcome. Median follow-up was 71 months (range 20-205) months. Eleven children were CyA resistant. Of the remaining 30 who were CyA responders, 22 (73.33 percent) were CyA dependent. Seven children developed chronic renal failure (CRF).  Conclusion   The predictors for CyA non-responsiveness were steroid resistance, non MCNS on biopsy and longer duration between onset of nephrotic syndrome and CyA usage, irrespective of the age of onset of the disease. Theher was a higher incidence of CyA dependence among young responders. Patients with CyA resistance are at high risk for significant infection and CRF.

28.  Long-term effects of cyclosporine in children with idiopathic nephrotic syndrome: a single-centre experience.

El-Husseini A, El-Basuony F, Mahmoud I et al.

Nephrol Dial Transplant     2005  20: 2433-8.

Abstract   Background   Because of its potential nephrotoxicity, the long-term use of cyclosporine (CsA) as treatment for nephrotic syndrome (NS) is controversial. The clinical outcome of the patients with NS treated with CsA is unclear.  Methods   This study reports the results of long-term CsA treatment in 117 children with idiopathic NS, who received CsA therapy for more than 2 years (median, 34 months). The mean age of children at initiation of CsA therapy was 11+4 years. The starting does of CsA was 5mg/kg/day, adjusted to maintain a trough of 100-150ng/ml in the first 2 months, 50-100ng/ml thereafter. Later, a level as low as 30ng/ml was accepted so long as it maintained remission. All patients received CsA between 1993 and 2003. Indications for treatment included steroid-dependent nephrotic syndrome (SDNS) in 74 patients and steroid-resistant nephrotic syndrome (SRNS) in 43 patients. Initial renal histology showed minimal change disease (MCD) in 38 patients and focal segmental glomerulosclerosis (FSGS) in 79 patients. Most patients were receiving moderate doses of prednisone. Sixty patients received cyclophophamide prior to CsA. The observational periods were 8.8+3 years and 6.1+1.9 years before and after CsA treatment respectively.  Results   Complete remission [proteinuria < 4mg/h/m2/body surface area (BSA)], partial remission (proteinuria between 4.1 and 40mg/h/BSA) and resistance to CsA (proteinuria >45mg/h/m2/BSA) were observed in 82.1, 5.1 and 12.8%, respectively. Hypertension, renal impairment (>30% rise of serum creatinine), gingival hyperplasia and hypertrichosis occured in 10.3, 32.5 and 70.1%, respectively. Steroid were stopped in 102 patients, of which 31 relapsed. Out of 29 patients for whom CsA was intentionally discontinued while in remission, 22 relapsed. Of these, six were resistant to a second course of CsA. Post-therapy biopsies, performed in 45 patients (33 with SDNS and 12 with SRNS), showed mild stripped interstitial fibrosis and tubular atrophy in two SDNS patients (4.4%). At the last follow-up, one child have developed end-stage renal failure and two had chronic renal insuffieciency.  Conclusions   Long-term CsA therapy in low doses is effective in the treatment of children with idiopathic NS, but rate of relapse is high after drug withdrawal. Hypertesnison developed in 10% of patients and renal insufficiency in 6% (most patients with FSGS).

29.  Rituximab treatment for glomerulonephritis in HCV-associated mixed cyroglobulinaemia: efficacy and safety in the absence of steroids.

Quartuccio L, Soardo G, Romano G et al.

Rheumatology  (Oxford)     2006  Jan  17;     [Epub ahead of print] 

Objective   Rituximab, an anti-CD20 monoclonal antibody, has been used in lupus nephritis and membranous idiopathic nephropathy and has proved effective in non-renal manifestations of type II mixed cryoglobulinaemia (MC) syndrome. We investigated the possible efficacy and safety of rituximab in the treatment of cryoglobulinaemic nephritis.  Methods   Five patients with active, biopsy-proven, glomerulonephritis in hepatitis C virus (HCV)-related type II MC syndrome were treated with four weekly infusion of rituximab (375 mg/m(2) ) in monotherapy, without steroids whenever possible. Rituximab was the firts-line therapy in three cases.  Results   A rapid sustained renal response was observed in all patients, in one of them without retreatment up to the last follow-up (month 21+). Renal biopsy was repeated after 6 months in one patients and histopathological improvement was documented. Three patients relapsed, at months +5, +7 and +12 of follow-up, respectively. Two of them were then retreated with rituximab and again presented a rapid improvement in renal function. Maintenance therapy with rituximab was performed in two patients: nephritis remission was maintained in both. Fc-gamma receptor 3a (FcgammaRIIIa) genotype characterization was consistent with the clinical response observed. Rituximab also proved effective against other active MC manifestations, when present. No major side-effects occurred and steroids were not required in the follow-up.  Conclusions   Rituximab may provide effective and safe therapy in type II MC-related glomerulonephritis, possibly as first-line therapy, avoiding steroids and hazardous immunosuppressive treatment.

30.  A randomized pilot trial comparing methylprednisolone plus a cytotoxic agent versus synthetic adrenocorticotropic homone in idiopathic membranous nephropathy.

Ponticelli C, Passerini P, Salvadori M et al.

Am J Kidney Dis     2006  47 (2): 233-40.

Background   We conducted a pilot trial to compare the effectiveness and safety of 2 different treatments in patients with membranous nephropathy and nephrotic syndrome.  Methods   To validate the hypotesis that the 2 treatment were equivalent, patients with biopsy-proven membranous nephropathy and nephrotic syndrome were randomly assigned to methylprednisolone alternated with a cytotoxic drug every other month for 6 months (group A) or to intramuscular synthetic adrenocorticotropic hormone administered twice a week for 1 year (group B).  Results   The primary outcome measure is cumulative number of remission as first even. Fiteen of 16 patients in group A and 14 of 16 patients in group B entered complete or partial remission as first event. After a median follow-up of 24 months (interquartile range, 15 to 25 months), there were 4 complete remission and 8 partial remission in group A versus 8 compelete remission and 6 partial remission in group B. Median proteinuria decrease from protein of  5.1 g/d (interquartile range, 4.0 to 7.3 g/d) to 2.1 g/d (interquartile range, 0.0 to 3,8 g/d; P = 0.004) in group A and 6.0 g/d (interquartile range, 4.4 to 8.5 g/d) to 0.3 g/d (interquartile range, 0.2 to 1.9 g/d; P = 0.049) in group B. Two patients each group interrupted treatment because of side effects or inefficacy.  Conclusion   Most nephrotic patients with membranous nephropathy responded to either treatment. Proteinuria was significantly decreased with both methylprednisolone and cytotoxic agents or prolonged administration of synthetic adrenocorticotropic hormone, without significant difference between these 2 therapies. 

31.  Successful treatment of hepatitis B virus-associated membranous nephropathy with lamivudine.

Okuse C, Yotsuyanagi H, Yamada N et al.

Clin Nephrol     2006  65 (1): 53-6. 

Abstract   We present a case of chronic hepatitis B with membranous nephropathy, that was improved by lamivudine treatment. A 37-year-old man was admitted to our hospital for the evaluation of proteinuria. He was diagnosed as having chronic glomerulonephritis associated with chronic hepatitis B. Histopathological findings of the renal biopsy specimen indicated membranous nephropathy. He suffered from nephrotic syndrome associated with leg edemea, which was parallel to the exacerbation of hepatitis. Lamivudine was started for the treatment of hepatitis, which caused the disappearence of serum hepatitis B virus DNA and the normalization of ALT level in 4 weeks. Additionally, proteinuria disappeared 12 weeks after the treatment we started. Lamivudine treatment may remit HBV-associated nephropathy. 

VI.     TRANSPLANTATION 

1.  Time trends in the epidemiology of renal transplant patients with type 1 diabetes mellitus over the last four decades. 

Cao C, Hellermann JP, Weber M et al.

Nephrol Dial Transplant     2006  Jan  9;     [Epub ahead of print]

Background   Diabetes mellitus (DM) type 1 is an important contributor to end-stage renal disease (ESRD) among younger transplant recipients. However, little is known the changes in epidemiological characteristics of this population. Especially, time to reach ESRD may have changed in type 1 diabetic patients referred for transplantation, resulting in higher age at time of grafting. Such time trends may allow anticipating future developments regarding the demand for organ replacement in this patients group.  Methods   We retrospectively analysed 173 patients with type 1 DM undergoing renal transplantation at our institution, starified into four groups according to year of reaching ESRD (A = 1973-1983,  B = 1984-1990,  C = 1991-1995 and D = 1996-2002). For each group we determined age at diagnosis of DM, age at time of reaching ESRD and age at time of transplantation. From these data, the interval from diagnosis of DM to ESRD and from ESRD to transplantation was calculated. The results were analysed in relation to gender, year of and age at onset of diabetes.  Results   Patients reaching ESRD in more recent years (group D) tended to be both younger at diagnosis of DM and older when reaching ESRD, resulting in higher mean age at transplantation (35.0, 37.5, 39.6 and 41.0 years in groups A, B, C and D, respectively). Accordingly, median duration to ESRD has significantly been prolonged over the last five decades in patients with type 1 DM undergoing renal transplantation (group A: 21.0, B: 20.7, C: 22.3 and D: 28.5years; P&1t; 0.001), this finding being more pronounced in female patients.  Conclusions   The results of our analysis are compatible with a change in epidemiology in patients undergoing kidney transplantation. Older age at time of reaching ESRD may impact significantly on the demand for renal grafts, as patients are already clearly older nowadays when being transplanted. From our data it cannot be concluded whether this development is due to a change in the progression of diabetic nephropathy or may simply reflect a change in the selection of type 1 diabetic patients referred for transplantation.

2.  Comprehensive immunohistological analysis of the endothelin system in human kidney grafts.

Frank K, Zeier M, Gross ML et al.

Nephrol Dial Transplant     2006  Jan  31;     [Epub ahead of print]

Background   In experimental models of renal transplantation, upregulation of the endothelin (ET) system and amelioration of renal injury by ET-receptor blockers have been documented. In contrast, little information is available on the expression of the ET system in human kidney allografts. It was the purpose of the present study to analyse by immunohistology the expression of ET-1 as well as of the two ET receptors (ET-RA and ET-RB) in the different cells and compartments of kidney grafts and control kidneys.  Methods   Fifty-five graft biopsies were taken from 55 kidney allograft recipients (mean age: 32 +/-  2.8 years) who were all on a calcineurin inhibitor. The indication for biopsies was delayed graft function or suspected rejection. The underliying diagnosis were acute allograft rejection (n = 14), chronic allograft nephropathy (n = 14), cyclosporin A (CsA) toxicity (n = 10), post-operative acut tubular necrosis (ATN) (n =11) and recurrent primary disease (n = 6). As control, tissues of non-grafted kidneys with ATN (mean age: 35 +/- 24 years), of primary glomerulonephritis (mean age: 69 +/- 10 years) and of non-tumour-bearing parts of eight tumour nephrectomy specimens (mean age: 67 +/- 5 years) were assessed. The biosies were scored using the 1997 Banff criteria. Expression of ET-1, ET-RA and ET-RB as well as of vascular endothelial growth factor was evaluated by immunohistochemistry and a semi-quantitative scoring system. Interstitial infiltrating cells were characterized using antibodies against T cells, B cells and macrophages (CD3, CD20 and CD68).  Results   Control cases showed only faint expression of ET-1 in glomeruli (in podocytes and endothelial cells), whereas marked expression was seen in distal, but less in proximal tubular cells. The interstitium was completely negative. ET-1 expression was seen in vascular endothelial cells (VEC) and vascular smooth muscle cells (VSMC). Only faint ecpression of ET-RA and ET-RB was found in glomeruli and tubuli (distal more than proximal). Marked ET-RA and ET-RB was seen in VEC and VSMC. In all transplanted kidneys, irrespective of the underlying diagnosis, expression of ET-1, ET-RA and ET-RB was markedly higher compared with control kidneys. ET-1 was strikingly upregulated in glomeruli and tubuli, but suprisingly not in the vasculatura of grafts with CSA toxicity. Expression of ET-RB was markedly increased in CSA toxicity in glomeruli, tubuli and vessels. In grafts with ATN and acute rejection, pronounced expression of ET-RA was noted. There was a strong correlation between proteinuria and expression of ET-1 in glomeruli and proximal tubuli and of ET-RB in proximal tubuli.  Conclusions   The above data in human kidney allograft biopsies are consistent with an important role of the ET system in different types of renal allograft damage. This finding extends and clarifies the somewhat contradictory results in animal models. 

3.  Increased urinary excretion of transforming growth factor-beta (1) in renal transplant recipients during cytomegalovirus infection.

Helantera I, Teppo AM, Koskinen P et al. 

Transpl Immunol     2006  15 (3): 217-21.

Aims   Cytomegalovirus (CMV) is a suggested risk factor for chronic allograft nephropathy, and transforming growth factor-beta (TGF-beta) is a key fibrogenic molecule in this process. CMV has been shown to induce the expression of TGF-beta and several cytokines. We analyzed the impact of CMV on urinary excretion of TGF-beta, ICAM-1, TNF-alpha and correlated findings with biopsy histology.  Material   Urine samples from 46 renal transplant recipients were available for the study. Urine samples were taken when CMV infection was suspected, or for controlling of proteinuria or bacteriuria.  Method   CMV was diagnosed by antigenemia and viral cultures. Patients with previous CMV infection were excluded from the analysis. Urine samples were analyzed by ELISA-method to detect the levels of TNF-alpha, ICAM-1 and TGF-beta(1). Banff ’97 criteria were used for scoring of protocol biopsies taken 6 months after trasplantation.  Results   At the time of urine collection, 13/46 patients had CMV infection. Eight patients with no CMV infection were used as controls. TGF-beta(1) was significantly increased in the CMV group (samples taken mean 137 +/- 79 days post-transplantation) compared to controls (samples 139 +/- 64 days post-transplantation) (51.1 +/- 28.0 vs. 13.3 +/- 6.7 ng/mmol crea, p&lt; 0.001). No differences in the levels of other molecules were recorded. In the biopsies, interstitial fibrosis was significantly increased in the CMV group compared to controls.  Conclusion   Urinary excretion of TGF-beta(1) was increased in patients during CMV infection. This was associated with increased fibrosis in the biopsies.

4.  Expression of the chemokine receptor CXCR3 in human renal allografts - - a prospective study.

Hoffmann U, Segerer S, Rummele P et al.

Nephrol Dial Transplant     2006  Jan  18;     [Epub ahead of print]

Background   Mechanisms involved in the recruitment and activation of inflammatory cells during renal allograft injury are still incompletely understood. Since chemokines play pivotal roles in the process, our prospetive study was performed to evaluate further the role of the chemokine receptor CXCR3.  Methods   A total of 138 biopsies were included from patients without rejection and unaltered morphology (according to Banff  97 classification grade 1, n = 49), with acute interstitial rejection (Banff grade 4 type I, n = 8), with acute vascular rejection (Banff grade 4 type II, n = 23), with chronic allograft nephropathy (Banff grade 5, n = 16), without rejection but with various other lesions (Banff grade 6, n = 36) and from-pre-transplant kidneys (n = 6). The expression of CXCR3-, CD4- and CD8-positive cells was localized by immunohistochemistry and quantified by image analysis.  Results   CXCR3 was expressed by infiltrating inflammatory cells, but not by intrinsic renal structures. CXCR3-positive cells were found to be involved in tubulitis and vascular rejection. The are of CXCR-positive staining was significantly larger in biopsies with acute interstitial rejection (P&lt; 0.001) and acute vascular rejection (P&lt; 0.001) as compared with normal renal graft biopsies. There was a strong morphological and numerical correlation between CXCR3 and both CD4- and CD8-positive T cells, respectively.  Conclusions   A significant part of both CD4- and CD8-positive T cells express the chemokine receptor CXCR3. During renal allograft rejection, the number of these cells increases significantly at the site of injury and might be targeted by CXCR3 blocking agents. 

5.  Preemptive transplantation for patients with diabetes-related kidney disease. 

Becker BN, Rush SH, Dykstra DM et al.

Arch Intern Med     2006  166 (1): 44-8.

Background   Preemptive kidney transplantation (preKT) before initiation of chronic dialysis has been examined recently with favorable results as the most effective treatment for kidney failure. Given that few of these studies are disease specific, the present analyses investigated the outcome of PreKT by transplantation option and diabetes type.  Methods   The impact of PreKT on post-transplantation mortality and graft failure was examined in 23 238 adults with type 1 and type 2 diabetes mellitus (DM), receiving either living or deceased donor kidney or undergoing simultaneous pancreas-kidney (SPK) transplantation between January 1, 1997, and december 31, 2002.  Results   The PreKT were provided to 14.4% of patients with type 1 DM and 6.7% of patients with type 2 DM. Cox regression models were used to estimate the effect of PreKT on the adjusted risk ratio (RR) of graft failure and mortality. After adjusting for multiple factors, PreKT in this era was associated with longer RR of mortality only among type 1 and type 2 diabetic recipients of transplant from living donors and SPK transplant recipients with type 1 DM (RR, 0.50-0.65; P&lt;  .007 for each). The effect on graft failure was less pronounced, significant only for preemtive SPK transplant recipients (RR, 0.79; P = .01 vs nonpreemptive SPK transplant recipients).  Conclusions   These analyses suggest that PreKT has significant benefits for subset of patients with type 1 and 2 DM and end-stage renal disease. It also suggest a time trend toward less benefit from preemptive transplants from deceased donors in more recent years compared with the early 1990s. This observation and the discrepancies between RR of graft loss and RR of mortality deserve further study. 

6.  Profibrotic cytokines and lymphocyte proliferation in stable renal allograft recipients treated with or without cyclosporine A.

Waiser J, Schneider M, Eljazyfer S et al.

Clin Immunol     2006  Jan  29;     [Epub ahead of print]

Profibrotic cytokines such as transforming growth factor-beta 1 (TGF-beta1) and endothelin-1 (ET-1) are involved in the pathogenesis of chronic allograft nephropathy. We assessed the effect of maintenance immunosuppression with or without cyclosporine A on TGF-beta1 and ET-1 expression as well as lymphocyte proliferation in renal allograft recipients. Patients were divided into groups according to their maintenace immunosuppression: A, azathioprine + methylprednisolone; B, cyclosporine A + azathioprine + methylprednisolone. TGF-beta1 and ET-1 plasma concentrations were not different between both groups. TGF-beta1 concentrations in cell culture supernatans and lymphocyte proliferation were higher in group B as compared to group A. No correlation was found between TGF-beta1 plasma concentrations and lymphocyte proliferation. Multiple linear regression analysis revealed that patients characterisctics influence TGF-beta1 and ET-1 expression. In conclusion, plasma levels of profibrotic cytokines do not reflect the existing profibrotic potential of immunosuppressive drugs. Demographic factors and the employes co-medication confound the results. 

7.  Long-term outcome of renal transplantation from older donors.

Remuzzi G, Cravedi P, Perna A et al.

N Engl J Med     2006  354: 343-52.  

Abstract   Background   Long-term survival of kidney grafts from older donors is inferior to that of grafts from younger donors. We sought to determine whether selecting older kidneys according to their histologic characteristics before implantation would positively influence long-term outcome.  Methods   In a prospective cohort study, we assessed outcomes among 62 patients who received one or two histologically evaluated kidneys from donors older than 60 years of age. These outcomes were compared with outcomes among 248 matched recipients of single kidney grafts that had not been histologically evaluated and were either from donors 60 years of age or younger (124 positive-reference recipients who, according to available data, were expected to have an optimal outcome) or from those older than 60 years (124 negative-reference recipients, expected to have a worse outcome). The primary end point was graft survival.  Results   During median period of 23 months, 4 recipients (6 percent) of histologically evaluated kidneys progressed to dialysis, as compared with 7 positive-reference recipients (6 percent) and 29 negative-reference recipients (23 percent). Graft survival in recipients of histologically evaluated kidneys did not differ significant from that of grafts in positive-reference recipients but was superior to that of grafts in negative-reference recipients (hazard ratio for graft failure in the negative-reference recipients relative to the recipients of histologically evaluated kidneys, 3.68; 95 percent confidence interval, 1.29 to 10.52; P=0.02). The performance of preimplantation histologic evaluation predicted better survival both in the whole study group (P=0.02) and among recipients of kidney from older donors (P=0.01).  Conclusions   The long-term survival of single or dual kidney grafts from donors older than 60 years of age is excellent, provided that the grafts are evaluated histologically before implantation.This approach may help to expand the donor-organ pool for kidney transplantation.

8.  CD40L  proinflammatory and profibrotic effects on proximal tubular epithelial cells: role of NF-(kappa)B and Lyn.

Pontrelli P, Ursi M, Ranieri E et al.

J Am Soc Nephrol     2006  17 (3): 627-36.

Chronic allograft nephropathy (CAN) is the main cause of renal allograft loss, but its pathogenic mechanisme are still unclear. Immune system activation has been suggested as a key event in the development of CAN. CD40 is a co-stimulatory protein whose expression is upregulated in proximal tubular epithelial cells (PTEC) in acute rejection. This receptors interacts with CD40L, expressed by activated T cells. CD40L induces the production of different proinflammatory cytokines, but very little is known of its profibrotic effects. The aim of this study was to investigate the effect of CD40/CD40L interaction on PTEC expression of plasminogen activator inhibitor-1 (PAI-1), a powerful profibrotic mediator, and monocyte chemoattractant protein-1 (MCP-1), a proinflammatory cytokine, and to investigate the signaling pathways that lead to these effects. Soluble CD40L induced a time-dependent increase in both PAI-1 and MCP-1 gene expression and protein production in PTEC. CD40 cross-linking on PTEC caused TNF-R-associated factors 2 and 6 membrane translocation. This event led to NF-kappaB activation, through the NF-kappaB-inducing kinase, and to a significant increase in the phosphorylation of lyn, a src-related tyorosine kinase. Lyn, upon phosphorilation, became strictly associated with caveolin-1, a scaffolding protein enriched in caveolae. Lyn inhibition did not have any effect on CD40L-induced NF-kappaB activation and MCP-1 expression but abolished PAI-1 induction. On the contrary, NF-kappaB inhibition significantly reduced only MCP-1 expression. In conclusion, CD40L could play a key role in the pathogenesis of CAN through PAI-1 induction. CD40L profibrotic and proinflammatory effects are mediated by different signaling pathways, suggesting that drugs that inhibit inflammation may not be equally effective in reducing fibrosis. 

9.  Differential expression of profibrotic and growth factors in chronic allograft nephropathy.

Hotchkiss H, Chu TT, Hancock WW et al. 

Transplantation     2006  81 (3): 342-9.

Background   Chronic allograft nephropathy (CAN) is a multifactorial process, where both immunological and nonimmunological factors play roles. Microarrays detect thousands of genes simultaneously.  Methods   We have analyzed gene expression profiles of 16 kidney transplant biopsy samples with CAN by high-density oligonucleotide microarrays, comparing to six normal transplant biopsies. Eight CAN biopsies showed nodular arteriolar hyalinization and one was positive for C4d staining.  Results   Hierarchial clustering analysis of the 22 biopsies revealed differential gene expression patterns in CAN the control biopsies. However, microarray analysis did not reveal differential reveal differential gene expression patterns in patients with or without arteriolar hyalinization. Fifty percent of the 100 genes with highest hybridization intensities in a C4d positive sample were related to cellular and humoral immune response. Although 212 genes were upregulated a minimum of 1.5-fold, 112 genes were downregulated in CAN samples. There was differential expression of profibrotic and growth factors that while transforming growth factor-beta induced factor, thrombospondin 1, and platelet derived growth factor-C were up-regulated, vascular endothelial growth factor, epidermal growth factor, and fibroblast growth factors 1 and 9 were downregulated. Selected differentially expressed genes were confirmed in microdissected samples by real-time quantitative PCR. Immunologic examination of biopsies revealed strong TGF-beta but decreased glomerular VEGF expression in CAN.  Conclusion   Microarrays might be an important tool to uncover the mechanisms of multifactorial diseases, suchs as CAN.

10.  Chronic allograft nephropathy 

Baluja P, Haragsim L, Laszik Z.

Adv Chronic Kidney Dis     2006  13 (1): 56-61. 

With the advent of calcineurin inhibitors, the success of kidney and other solid-organ transplants has improved significantly from the standpoint of reducing the incidence of acute rejection. Over the past 2 decades, both short-term allograft survival and acute rejection rates have dramatically improved diagnostic and therapeutic techniques suchs as standardized pathology scoring; potent antirejection drugs such as anti-thymocyte globulin, interleukin-2 receptor antibodies, cyclosporine, tacrolimus, sirolimus, and mycophenolate mofetil; and improved infection control such as valganciclovir and antifungal therapy. However, long-term graft loss has remained at nearly constant over the same period of time, with the average half-life of a decreased-donor kidney transplant in the United States remaining approximately 1 decade. In addition to death with a functioning allograft and calcineurin toxicity, a chronic fibrotic process-known at various times as chronic rejection, chronic allograft dysfunction, and chronic allograft nephropathy (CAN)-account for the leading causes of transplant failure.

11.  Phenotypically and functionally distinct CD8+ lymphocyte populations in long-term drug-free tolerance and chronic rejection in human kidney graft recipients. 

Baeten D, Louis S, Braud C et al. 

J Am Soc Nephrol     2006  17 (1): 294-304.

A substantial proportion of long-term kidney graft recipients, including those with a stable function in absence of immunosuppressive therapy, present a skewed T cell receptor (TCR) Vbeta chain usage, esentially in the CD8(+) subset. This study analyzed in more detail phenotypical and functional alterations of CD8(+) lymphocytes in drug-free tolerant patients (DF-Tol) compared with recipients with chronic rejection (CR). Phenotyping revealed a significant increase in central memory and a decrease in effector CD8(+) lymphocytes in DF-Tol versus CR. The expression of CD28(+) and CD27(+) on these effector cells was significantly decreased in CR. These profiles were stable over time and independent of treatment. Functionally, the CD8(+)CD28(-) lymphocytes were less sensitive to apoptosis than their CD8(+)CD28(+) counterparts, without differences in polyclonal proliferation. The CD8(+)CD28(-) cell did not express GITR and FoxP3 but were characterized by high levels of preformed perforin and granzyme A, pointing toward a cytotoxic rather than a suppressor function. CD8(+)CD28(-) lympocytes did not show antigen-specific degranulation when co-cultured with targets that bear donor HLA class I antigens, suggesting that the cytotoxicity is directed either to other determinants of the graft or to nongraft epitopes. Of interest, CD8(+) cells from DF-Tol displayed the same profile as healthy individuals, indicating an increase in CD8(+)CD28(-) effector lymphocytes in CR rather than a decrease in DF-Tol. CD8(+) lymphocytes from stable kidney recipients under conventional maintenance immunosuppression displayed a mixed profile, independent of treatment and the time of sampling. Taken collectively, thes data show a strong cytotoxicity-associated CD8(+)CD28(-) signature in CR and suggest a suppression of pathologic cytotoxicity in DF-Tol. Further prospective studies should assess whether serial CD8(+) phenotyping may help to identify patients who are at risk for CR when immunosuppression is tapered. 

12.  What we CAN do about chronic allograft nephropathy: role of immunosuppressive modulations.

Afzali B, Taylor AL, Goldsmith DJ.

Kidney Int     2005  68 (6): 2429-43.

Given the potency of modern immunosuppressive agents, kidney transplantation across alloantigen barriers is a routine phenomenon with excellent 1-year graft survival in most centers. However, the improvement in 1-year graft survival has not been matched by improvements in long-term graft function and chronic allograft nephropathy (CAN) remains the second commonest cause of graft attrition over time. Calcineurin inhibitors, namely cyclosporine A (CyA) and tacrolimus, have been implicated as causal agents in the development of the fibrotic process that are the hallmarks of CAN. Many studies have, therefore, concentrated on the improvement of long term graft function through the modulation of immunosuppressive therapy. It is purpose of this review to describe and appraise the available evidence for the prevention and managementof CAN through modulation of immunosuppressive agents.

13.  Angiogenesis and endothelial cell repair in renal disease and allograft rejection. 

Reinders ME, Rabelink TJ, Briscoe DM.

J Am Soc Nephrol     2006  Feb  15;     [Epub ahead of print]

This review discusses the concept that the turnover and replacement of endothelial cells is a major mechanism in the maintenance of vascular integrity within the kidney. CD133+CD34+KDR+ endothelial cell progenitor cells emigrate from the bone marrow and differentiate into CD34+KDR+ expressing cells, which are present in high numbers within the circulation. These progenitor cells are available for recruitment into normal and inflammed tissues to facilitate endothelial cell repair. In several forms of renal disease, proinflammatory insults mediate oxidative stress, senescence, and sloughing of endothelial cells. A lack of growth factors or an inefficient recruitment of endothelial cell progenitors results in hypoxic tissue injury and accelerate the process of chronic renal failure. Augmentation of vascular repair by the provision of growth factors such as vascular endothelial growth factor or by the transfer of progenitor cells directly into the kidney can be protective and prevent ongoing interstitial damage. In allografts, persistent injury results in excessive turnover of graft vascuar endothelial cells. Moreover, chronic damage elicits a response that is associated with the recruitment of both leukocytes and endothelial cell progenitors, facilitating an overlapping process of inflammation and angiogenesis. Because the angiogenesis reaction itself is proinflammatory, this process becomes self-sustaining. Collectively, thes data indicate that angiogenesis and endothelial cell turnover are important in renal inflammatory process and allograft rejection. Manipulation of the response may have therapeutic implications to protect against injury and chronic disease processes.

14.  Angiotensin-converting enzyme inhibitor or angiotensin II type 1 receptor antagonist therapy is associated with prolonged patients and graft survival after renal transplantation.

Heinze G, Mitterbauer C, Regele H et al.

J Am Soc Nephrol     2006  17 (3): 889-99.

Angiotensin-converting enzyme inhibitors (ACEI) or angiotensin II type 1 receptor blockers (ARB) reduce cardiovascular death in the general population, but data for renal transplant recipients remain elusive. Similarly, ACEI/ARB have been shown to reduce proteinuria, but data on graft survival are lacking. Therefore a retrospective open cohort study was conducted of 2031 patients who received their first renal allograft at the Medical University of Vienna between 1990 and 2003 and survived at least 3 mo. Patient and graft survival was compared between patients with versus without ACEI and/or ARB therapy. Data were analyzed with and without propensity score models for ACEI/ARB therapy. Medication and comorbidities were analyzed as time-dependent variables in the Cox regression analyses. Ten-year survival rates were 74% in the ACEI/ARB group but only 53% in the noACEI/ARB group (P < 0.001). The hazard ratio (HR) of ACEI/ARB use for mortality was 0.57 (95% confidence interval [CI] 0.40 to 0.81) compared with nonuse. Ten-year actual graft survival rate was 59% in ACEI/ARB patients but only 41% in nonusers (P = 0.002). The HR of actual graft failure for ACEI/ARB recipients was 0.55 (95% CI 0.43 to 0.70) compared with nonusers; the HR of functional graft survival was 0.56 (95% CI 0.40to 0.78). Ten year unadjusted functional graft survival rates were 76% among ACEI/ARB patients and 71% in noACEI/ARB recipients (P = 0.57). In summary, the use of ACEI/ARB therapy was associated with longer patient and graft survival after renal transplantation. More frequent use of these medications may reduce the high incidence of death and renal allograft failure in these patients.   

15.  Molecular comparison of calcineurin inhibitor-induced fibrogenic response in protocol renal transplant biopsies.

Roos-van Groningen MC, Scholten EM, Lelieveld PM et al.

J Am Soc Nephrol     2006  17 (3): 881-8.

The calcineurin inhibitor cyclosporine (CsA) induces a fibrogenic response that may lead to a scarring of the renal allograft. This study investigated whether tacrolimus, a novel calcineurin inhibitor, exerts fibrogenic effects to a similar extent. Sixty patients were enrolled in a randomized study; 29 received CsA, and 31 received tacrolimus. Patients were subjected to tailored exposure-controlled calcineurin inhibitor regimens. Protocol biopsies were obtained at the time of transplantation and 6 and 12 mo after transplantation. Cortical TGF-beta and colagens alpha1 (I) and alpha1 (III) mRNA steady-state levels were determined with real-time PCR. The extent of protein deposition of TGF-beta, alpha-smooth muscle actin, and interstitial collagens in the renal cortex was quantified with computer-assisted image analyisis. The extent of interstitial collagen deposition measured with Sirius red and the accumulation of alpha-smooth muscle actin and TGF-beta protein after 6 and 12 mo were similar for both immunosuppressive regimens. mRNA levels of TGF-beta and collagens alpha1 (I) and alpha1 (III) were not significantly different in the treatment groups either. It is concluded that the fibrinogenic response in renal allografts is similar in patients who received CsA-based regimens and patients who receive tacrolimus-based regimens. 

16.  Distinct epitopes for anti-glomerular basement membrane alport alloantibodies and goodpasture autoantibodies within the noncollagenous domain of alpha3 (IV) collagen: a janus-faced antigen.

Wang XP, Fogo AB, Colon S et al.

J Am Soc Nephrol     2005  16 (12): 3563-71.

Alport posttransplantation anti-glomerular basement membrane (GBM) nephritis is mediated by alloantibodies against the noncollagenous (NC1) domains of the alpha3alpha4alpha5 (IV) collagen network, which is present in the GBM of the allograft but absent from Alport kidneys. The specificity of kidney-bound anti-GBM alloantibodies from a patients who had autosomal recessive Alport syndrome (ARAS) and developed posttransplantation nephritis was compared with that of Goodpasture autoantibodies from patients with autoimmune anti-GBM disease. Allograft-eluted alloantibodies reacted specifically with alpha3alpha4alpha5 NC1 hexamers, targeting their alpha3NC1 alpha4NC1 subunits, and recognized a noncontiguous alloepitope formed jointly by the E(A) and E(B) regions of alpha3 NC1 domain. In contrast, human Goodpasture autoantibidies recognized the separate E(A) and E(B) autoepitopes of alpha3NC1 but not the composite alloepitope. Molecular modelling of alpha3NC1 revealed that the alloepitope is more accessible within the NC1 hexamers than the partially sequestered Goodpasture autoepitopes. Overall, the specificity of alloantibodies indicated a selective lack of immune tolerance toward the alpha3 and alpha4 (IV) collagen chains not expressed in patients with ARAS. Using COL4A3 knockout mice, a model of ARAS, it was shown further that acid-dissociated rather than native alpha3alpha4alpha5 NC1 hexamers elicited murine anti-GBM antibodies most closely resembling human ARAS alloantibodies. In contrast, alpha3NC1 monomer elicited Goodpasture-like murine antibodies, targeting the E(A) and E(B) autoepitopes. Thus, the identity of alpha3NC1 epitopes targeted by anti-GBM antibodies is strongly influenced by the molecular organization of the immunogen. These findings suggest that different isoforms of alpha3 (IV) collagen may be implicated in the pathogenesis of ARAS posttransplantation anti-GBM nephritis and Goodpasture disease. 

17.  Severity of primary MPGN, rather than MPGN type, determine renal survival and post-transplantation recurrence risk.

Little MA, Dupont P, Campbell E et al.

Kidney Int     2006  69 (3): 504-11.

Previous studies suggested that membranoproliferative glomerulonephritis (MPGN) type II has a worse renal survival and unacceptable risk of recurrence post-transplantation. We hypothesized that other factors may determine this risk. We analysed all cases (n=70) of MPGN diagnosed by renal biopsy in Ireland from 1972 to 1995. We used Cox regression analyisis to determine factors that were independently predictive of renal failure. MPGN II had more crescent formation and mesangial proliferation (P<0.05). mean follow-up duration was 13.8 years, during which time (58.6%) developed end-stage renal failure (ESRF). The median time to ESRF was 8.3 years (95% confidence interval 5.7-10.9) and 5-, 10-, and 20-year probabilities of ESRF were 32, 54, and 70%, respectively. Multivariate analysis revealed that severity of interstitial fibrosis (P<0.05), crescent formation (P<0.001) and mesangial proliferation (P<0.05) were indpendently associated with ESRF. Decade of diagnosis, age, MPGN type, and creatinine or complement level at baseline not predict renal survival in this model. In 21 (49%) of the 43 renal transplants, MPGN recurred. Younger age at initial diagnosis (P<0.01) and the presence of crescents on the original biopsy (P<0.005) were independently associated with recurrence on multivariate analysis. MPGN type was not associated with recurrence in this model. Contrary to previous reports, after controlling for crescent formation, MPGN II was not associated with more ESRF or recurrence in the allograft. It is therefore the more aggressive glomerular changes associated with MPGN II, rather than the disease type per se, that determine outcome.  

18.  Early recurrence of dense deposits disease with marked endocapillary proliferation after renal transplantation. 

Aita K, Ito S, Tanabe K et al.

Pathol Int     2006  56 (2): 101-9.

Dense deposit disease (DDD), also known as II membranoproliferative glomerulonephritis (MPGN), is characterized by the presence of continous intramembranous dense deposits. At present, the histogenesis of DDD is not well known. Reported herein are two cases of early recurrence of DDD in renal allografts, which marked endocapillary proliferation. In case 1 the first allograft biopsy revealed electron-dense deposits mainly in the subendothelial and mesangial areas along with subepithelial humps, but a continous intramembranous deposition was not obvious. In the sequential biopsy, the deposits were more often seen in the intramembranous area and finally formed a continous osmophilc substances, which is a characteristic feature of DDD. In case 2, continous intramembranous deposition already coexisted with endocapillary proliferation at the first biopsy. In both cases, endocapillary proliferation was alleviated slightly as the time progressed. The present report suggest that endocapillary proliferative glomerulonephritis is the earliest lesion in some cases of DDD. Detailed review of a clinical history and a subsequent follow-up biopsy should be done to distinguish these lesions from other types of endocapillary proliferative glomerulonephritis.

19.  Graft loss from recurrent glomerulonephritis is not increased with a rapid steroid discontinuation protocol.

Ibrahim H, Rogers T, Casingal V et al.

Transplantation     2006  81 (2): 214-9.

Backgrund   The risk of recurrence of glomerulonephritis in kidney transplant recipients on a steroid-free maintenance immunosuppression protocol is unknown.  Methods   We studied the 4-year graft and patient survival in 105 adult kidney transplant recipients who received their transplant for glomerulonephritis (GN) and were treated with a protocol incorporating rapid discontinuation of prednisone for 5 days (group 1). We compared these outcomes to two control groups; 439 concurrent recipients whor received a transplant for cause other than GN (group 2) and to 260 kidney transplant recipients who received an allograft for GN between 1994 and 1999 and were maintained on a steroid-based immunosuppressive protocol (group 3).  Results   The 4-year graft and patient survival were similar in the three groups. Acute rejection-free survival was also similar. Serial annual serum creatinine and estimated GFR were also comparable amongst the three groups. Two grafts were lost in group 1 from biopsy-proven recurrent GN and eight other subjects had evidence of histological recurrence at 11.2 +/- 11.9 months. Seven grafts were lost for recurrent disease in group 3 and 15 others had evidence of histological recurrence at 29.1 +/- 32.6 months. The mean time to graft loss from recurrence was 52 +/- 22 months.  Conclusion   A regimen that utilizes rapid discontinuation of steroids conveys no added risk of graft loss from recurrent GN in the short term but longer folow-up is needed. A consideration should be made to discontinue corticosteroids in the potential recipients who are on them at the time of transplantation. 

20.  Intermediate-dose cidofovir without probenecid in the treatment of BK virus allograft nephropathy.

Araya CE, Lew JF, Fennell RS et al.

Pediatr Transplant     2006  10 (1): 32-7.

BK virus allograft nephropathy (BKVAN) is a rising complications in kidney transplant recipients. Reducing immunosuppression has been the initial form of therapy in most cases, but is not always associated with improvement in graft function. Anti-viral therapy with low-dose cidofovir (0.25-0.42 mg/kg/dose) has been used successfully in some patients, but dose-related nephrotoxicity has limited its use. We present our experience with 3 kidney transplant recipients diagnosed with BKVAN who received intermediate-dose cidofovir (0.75-1.0 mg/kg/dose) without probenecid, and without concomittant nephrotoxicity. Three female patients, ages 8, 19 and 20 yr, presented with elevated serum creatinine (SCr) values, BK virus stain positive on renal biopsy and high plasma BK viral loads. As a result of viral loads being >2 million copies/ml in two patients and a lack of response to reduction in immunosuppresssion in the third, we initiated therapy with low-dose cidofovir. Because of persistent positive BK stain and positive plasma viral load, we then administered intermediate-dose cidofovir,    without probenecid, for several subsequent doses (seven to 15 infusions till date). All patients tolerated the intermediate-dose cidofovir with no significant rise in SCr during the course of the infusions. The most recent SCr values in all three patients were improved from those at the initial diagnosis of BKVAN. All three patients showed a marked drop in BK viral loads when on intermediate-dose cidofovir, with complete clearing of viremia in two patients. In our experience, intermediate-dose cidofovir without probenecid, used judiciously, is not assocated with additional nephrotoxicity and may provide an additional alternative for treatment.

21.  Rapid dynamics of polyomavirus type BK in renal transplant recipients.

Funk GA, Steiger J, Hirsch HH.

J Infect Dis     2006  193 (1): 80-7.  

Background   Polyomavirus type BK-associated nephropathy (PVAN) is an emerging cause of early renal transplant failure. No specific antiviral treatment has been estabilished. Current interventions rely on improving immune function by reducing immunosupppression. In patients with PVAN, a high BK virus (BKV) load is detectable in plasma. However, the relationship between BKV replication and disease is not well understood.  Methods   In a retrospective analysis of BKV plasma load in renal transplant recipients undergoing allograft nephrectomy (n = 3) or changes in immunosuppressive regimen (n = 12), we calculated viral clearence rates and generation times and astimated the loss of BKV-infected renal cells.  Results   After nephrectomy, BKV clearence was fast (viral half-life [t(1/2], 1-2 h) or moderately fast (t (1/2), 20-38 h), depending on the sampling density, but it was independent of continued immunosuppressive regimens. After changing immunosuppressive regimens, BKV was cleared with a t (1/2) of 6 h – 17 days. Using the basic reproductive ratio, the efficacies of intervention ranged from 7% to 83% (mean, 28%; median, 22%).  Conclusion   The results emphasize that high-level BKV replication is a major pathogenetic factor that may have implications for genome rearrangements, immune evasion, and antiviral resistance.   

22.  BK virus nephritis after renal transplantation.  

Hariharan S.

Kidney Int     2006  69 (4): 655-62.

BK viremia and nephritis are increasing problems in renal transplant recipients. The exact cause of the increasing prevalence of this condition remains poorly understood. Increasing prevalence has been correlated with newer immunosuppressive agents and the decline in acute rejection rates in recent years. The clinical manifestation varies from the asymptomatic state of viremia and nephritis to clinical renal dysfunction. The diagnosis of this infection is based the combination of the presence of urinary decoy cells, virus in the urine/blood, and typical renal histological findings of interstitial nephritis. Routine post-transplant screening for BK viremia and viruria prior to the occurence of nephritis and the reduction in immunosuppressive therapy for subjects with viremia appear to be attractive approaches. The treatment of BKV nephritis (BKVN) consists of reduction in immunosuppressive therapy and antiviral therapy with cidofovir or leflunomide or a combination of both. Approximately 30-60% of subjects with BKVN experienced irreversible graft failure. However, in recent years, the combinations of early detection, prompt diagnosis, and appropriate reduction in immunosppressive therapy have been associated with better outcome. The pathogenesis of BK virus infection in renal transplant recipients needs to be explored. The source of BKV infection (donor as opposed to recipient), the role of host humoral, and cellular immunity to BKV, and the role of alloimmune activation in renal graft to occurence of nephritis are discussed in this review.  

23.  Acute myocardial infarction and kidney transplantation.

Kasiske BL, Maclean JR, Snyder JJ. 

J Am Soc Nephrol     2006  17 (3): 900-7.

Although the risk for acute myocardial infarction (AMI) is lower after transplantation than on the waiting list, this risk may vary by patients population and may be different early versus late after transplantation. Risk factors for AMI were examined among 53,297 Medicare beneficiaries who were placed on the deceased-donor waiting list in 1995 to 2002. Early (</=3 m) and late (>3 mo) effects of receiving a deceased- or living-donor kidney transplant were examined using time-dependent covariates in Cox nonproportional hazards analysis. Overall, transplantation was associated with a 17% lower adjusted risk for AMI (0.83; 95% confidence interval [CI] 0.77 to 0.90) versus the waiting list. However, the relative risk (versus the waiting list) for AMI was greater for deceased- compared to living-donor transplants, with both being much greater early (deceased-donor 3.57 [95% CI 3.21 to 3.96] compared to living-donor 2.81 [95% CI 2.31 to 3.42]) than late (deceased-donor 0.45 [95% CI 0.41 to 0.50] compared to living-donor 0.39 [95% CI 0.33 to 0.47]) posttransplantation. Individuals who were >/=65 yr of age had a much higher risk (versus 18- to 34-yr-olds) for AMI early posttransplantation (8.01; 95% CI 5.12 to 12.53) compared with the waiting list (3.68; 95% CI 3.98 to 4.54) or late posttransplantation (4.37; 95% CI 3.07 to 6.20). Black patients had less reduction in AMI risk (versus white patients) late posttransplantation (0.78; 95% CI 0.64 to 0.95) compared with early posttransplantation (0.60; 95% CI 0.48 to 0.74) or on the waiting list (0.62; 95% CI 0.56 to 0.68). The AMI that was associated with chronic kidney disease from diabetes (versus glomerulonephritis) was reletively greater on the waiting list (1.64; 95% CI 1.45 to 1.85) compared with early (1.34; 95% CI 1.08 to 1.68) and late (1.39; 95% CI 1.12 to 1.72) posttransplantation. Thus the risk reduction for AMI with transplantation versus the witing list varies by patients population and time after transplantation. 
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