2003 RNSH NEPHROLOGY QU.6

Young man presents with haematuria (rbc> 50000).  He has had a trace of protein detected on U/A on several occasions.  No information given about FH.  Normal electrolytes, serum creat and BP 120/60.  Most likely cause?

a) IgA nephropathy

b) Thin basement membrane disease

c) Focal sclerosing GN

d) Post Strep GN

e) Alport’s syndrome
NEJM June 5, 2003  Microscopic Hematuria
Microscopic hematuria without proteinuria is often an incidental finding.  We define microscopic hematuria as 2 or more red cells per high-power field on microscopical examination.1,2 Definitions vary, however, from 1 to more than 10 red cells per high-power field.2 Dipstick testing for heme may be too sensitive, detecting hemoglobin from 1 or 2 red cells per high-power field. Such testing also lacks specificity, since the presence of myoglobin or hemoglobin may result in a positive test when the urine contains no red cells. Therefore, if the dipstick test is positive, the presence of red cells should be confirmed by microscopical examination.  Transient microscopic hematuria may be caused by vigorous exercise before urine collection, by sexual intercourse, by mild trauma, or by menstrual contamination.

Causes of isolated microscopic hematuria (without proteinuria) are listed in Table 1 and can be classified as either glomerular or nonglomerular in origin.  Although IgA nephropathy is probably the most common glomerular cause of hematuria,9 some data suggest that thin basement membrane disease, an inherited glomerular disorder defined histologically by diffuse thinning of the glomerular basement membranes, may be as frequent a cause of isolated glomerular microscopic hematuria.10 Hereditary nephritis is a less common glomerular cause.  

Urologic cancers (mainly of the bladder and prostate) are estimated to account for about 5 percent of cases of microscopic hematuria, although estimates vary widely according to whether the study is referral-based (higher percentages) or population-based (lower percentages).2 The risk of bladder cancer increases significantly with age, particularly after 65 years of age.11 Risk factors for transitional-cell cancer of the bladder or urinary tract include cigarette smoking, occupational exposure to chemicals used in certain industries (leather, dye, and rubber or tire manufacturing), heavy phenacetin use, past treatment with high doses of cyclophosphamide, and ingestion of aristolochic acid found in some herbal weight-loss preparations.





The first steps in evaluating microscopic hematuria should be to obtain a pertinent history and perform a physical examination. (no information given in the question apart from the bP) It should be noted that anticoagulant therapy alone does not cause hematuria, except in the case of a marked overdose of warfarin.14 The urine should be evaluated for bacteriuria and pyuria. If either is present, a urine culture should be ordered. Serum creatinine should be measured to evaluate the patient for renal insufficiency (known to be normal in the qu.). If proteinuria is detected on dipstick testing, the ratio of the urinary protein concentration to the urinary creatinine concentration, in milligrams per deciliter, should be determined, or a 24-hour urine collection should be obtained for measurement of total protein excretion. Clinically significant proteinuria (a ratio of urinary protein to urinary creatinine of more than 0.3 or 24-hour urinary protein excretion of more than 300 mg) points to the kidney as a source of microscopic hematuria (we’re not told the ratio, but trace of prot of dipstick does not constitute significant proteinuria).

The single most important test in the evaluation of hematuria is the microscopical analysis of urine, because it often distinguishes glomerular from nonglomerular bleeding.  Documentation of renal insufficiency or proteinuria warrants referral to a nephrologist for evaluation and possible renal biopsy.  Renal biopsy in a patient with microscopic hematuria unaccompanied by clinically significant proteinuria or renal insufficiency is not supported by the limited data that are available.  In a study involving 75 patients with isolated microscopic hematuria who underwent renal biopsy, 36 percent had thin basement membrane disease, and 23 percent had IgA nephropathy — findings that made little difference in their care.

If a glomerular source is ruled out or considered unlikely on the basis of the clinical presentation, the upper urinary tract should be imaged. The goal is to detect any neoplasms, including renal-cell carcinoma and the less prevalent transitional-cell carcinomas of the renal pelvis and ureters, urolithiasis, cystic disease, and obstructive lesions. Excretory urography has been used routinely to examine the upper urinary tract in most studies of microscopic hematuria.2 Ultrasonography is safer, does not involve exposure to intravenous radiographic contrast medium, is appropriate for use during pregnancy, and is less expensive.21 Ultrasonography, however, may be limited in its detection of solid tumors that are less than 3 cm in diameter.22 In a study in which enhanced computed tomography (CT) was used as the standard, the sensitivity and specificity of ultrasonography for the detection of renal parenchymal masses between 2 and 3 cm in diameter were 82 percent and 91 percent, respectively. In the same study, the sensitivity and specificity of excretory urography were 52 percent and 82 percent, respectively.23 Since excretory urography may miss small renal masses and sometimes cannot differentiate solid from cystic masses, a follow-up study with the use of ultrasonography, CT, or magnetic resonance imaging is often ordered. To our knowledge, no studies have specifically compared the effectiveness of these various imaging techniques in the evaluation of microscopic hematuria. 
A CT scan without the use of a contrast agent is appropriate as the first test for patients with suspected stone disease.  When there is no clinical suspicion of stone disease, CT urography should be performed first without contrast medium and then with it, particularly in patients who might be at increased risk for kidney cancer. Although CT is more expensive than excretory urography or ultrasonography, studies involving the latter techniques are often followed by additional imaging (to confirm that cysts are benign or to reevaluate questionable or negative studies) and thus cannot be considered cost-saving in general. If CT is unavailable or prohibitively expensive, excretory urography, ultrasonography, or the combination of the two is a reasonable alternative. If a mass suspected to be malignant is identified, the patient should be referred to a urologist. If polycystic kidney disease is found, the patient should be referred to a nephrologist.

The source of microscopic hematuria remains obscure in about 70 percent of cases after imaging of the upper urinary tract and examination of urine for evidence of glomerular hematuria. In these cases, it may be necessary to evaluate the lower urinary tract, with particular attention to possible bladder cancer. Cystoscopy is appropriate if risk factors for bladder cancer are present. This procedure is also warranted in older men with asymptomatic microscopic hematuria, but the data are inconclusive regarding the age at which to recommend cystoscopy.

Cytologic analysis of voided urine is less sensitive (66 percent and 79 percent in two large series) than cystoscopy in the detection of bladder cancer32,33 but has high specificity (95 percent and 100 percent in the two series). The sensitivity is improved if specimens of urine from the first voiding in the morning on three consecutive days are obtained.34 The sensitivity is higher for the detection of high-grade bladder cancer and carcinoma in situ33 but lower for the detection of cancers of low histologic grade, and cytologic analysis is insensitive for the detection of renal-cell cancer. Cystoscopy itself had 87 percent sensitivity for the detection of bladder cancer in one large series and is especially limited for the diagnosis of carcinoma in situ.32 Urinary molecular markers for the noninvasive detection of bladder cancer are currently being evaluated but have not yet been validated.

A thorough evaluation of the urinary system may fail to identify a source of microscopic hematuria.  Currently, the data are inadequate to support clear-cut recommendations regarding the evaluation and management of microscopic hematuria. Shortcomings of available studies include inconsistencies in definition, study design, selection criteria, and diagnostic-test techniques and procedures used.41 Data are lacking on outcomes in patients with microscopic hematuria who did not undergo formal evaluation and those in whom the finding remained unexplained despite evaluation. In addition, there have been no randomized trials comparing the outcomes associated with different strategies. 
The U.S. Preventive Services Task Force and the Canadian Task Force on the Periodic Health Examination do not recommend routine screening of urine for microscopic hematuria.11 Regarding bladder cancer, they cite the low predictive value of a positive screening test even in a high-risk population of older adults. They also cite the absence of proof that early detection improves the prognosis in the small number of patients found to have urinary tract cancer.11 
The American Urological Association has issued guidelines for the evaluation of microscopic hematuria in adults (http://www.aafp.org/afp/20010315/1145.html). According to these guidelines, after microscopical examination of the urine, testing for proteinuria, and measurement of serum creatinine, a full urologic workup should be performed, including radiologic imaging of the upper urinary tract, cytologic analysis of urine, and cystoscopy (recommended for all persons with asymptomatic microscopic hematuria who are older than 40 years). 
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NEJM September 5, 2002  IgA Nephropathy

The most common form of primary glomerulonephritis throughout the world, primary IgA nephropathy is an immune-complex–mediated glomerulonephritis defined immunohistologically by the presence of glomerular IgA deposits accompanied by a variety of histopathologic lesions.  It is the main cause of end-stage renal disease in patients with primary glomerular disease who require renal-replacement therapy.

Primary IgA nephropathy occurs at any age, most commonly with clinical onset in the second and third decades of life.8,9,10,11 There is a male:female ratio ranging from less than 2:1 in Japan to as high as 6:1 in northern Europe and the United States. In addition, whites and Asians are more prone to IgA nephropathy than are blacks from the United States and from South Africa.14,15 The lower prevalence in blacks is unexplained. The frequency seems to be low in Polynesians from New Zealand16 and high in Native Americans from New Mexico17 and in Australian aborigines.

In the early stages of the disease, many patients have no obvious symptoms and are unaware of any problems. In these patients, IgA nephropathy may be suspected only during routine screening or investigation of another condition. However, some patients may present with aggressive disease.  

In general, there are few characteristic clinical signs; however, microscopic hematuria and proteinuria may be persistently or intermittently detected for many years. Patients with IgA nephropathy usually present with one of the following10,61,63,64: episodes of macroscopic hematuria (tea-colored urine) that may coincide with an infection of the upper respiratory tract (this presentation usually occurs in patients under 40 years of age, and loin pain often accompanies hematuria), or abnormal sediment in the urine and proteinuria in patients without symptoms (this presentation is usually more common in older patients but is observed in patients of all ages).  The decision by a nephrologist to recommend renal biopsy in a patient without symptoms who has microscopic hematuria and mild proteinuria varies from region to region and remains a matter of debate even when IgA nephropathy is highly suspected. This relates in part to the lack of effective treatment in the early stages of the disease and the realization that none may be necessary. Moreover, although some mild cases progress to renal failure, there are no consistent genetic, immunologic, clinical, or morphologic markers that predict progressive disease in a patient without symptoms who has minor urinary abnormalities.

Primary IgA nephropathy is characterized by a highly variable course ranging from a totally benign condition to rapidly progressive renal failure. From 15 to 40 percent of patients will eventually have end-stage renal disease.  Chronic, slowly progressive renal failure develops in most of these patients.  In both children and adults, hypertension, high glomerular histopathological scores,9 persistent microscopic hematuria and proteinuria of more than 1 g per 24 hours, and impaired renal function at the time of diagnosis stand out as consistent and strong predictors of poor renal survival. For the majority of patients, prognostic indicators are weak on a case-by-case basis. On the other hand, it is useful to establish a profile of clinicopathological features in order to determine which patients are most at risk for progression to renal failure; for these patients, treatment strategies can then be designed in an attempt to slow or halt progression. A better understanding of the pathogenesis of the disease may help in the design of methods to assess activity as a basis for prognosis.

For patients with only minor urinary abnormalities who do not have hypertension, the general consensus is not to offer specific treatment but to follow such patients prospectively over many years. Up to 23 percent of patients will have a complete remission.

There is no cure for the disease, but recent two-year clinical trials testing the efficacy of corticosteroids, with and without immunosuppressive agents, and n–3 fatty acids have shown these treatments to have favorable effects on the progression of renal disease. In short-term trials, a variety of angiotensin-converting–enzyme inhibitors have been shown to control hypertension and reduce proteinuria, both of which are modifiable risk factors for progressive disease. These positive effects, however, are tempered by the studies reporting no benefits with these categories of therapeutic agents. 
Renal transplantation is the treatment of choice for patients in whom end-stage renal disease develops. Although both patient and renal-allograft survival compare favorably with survival among patients with non-IgA nephropathy who have undergone renal transplantation, IgA nephropathy recurs in 20 to 60 percent of grafts five years or more after transplantation, and renal function declines and graft loss occurs in up to 15 percent of patients. The recurrences are divided equally between kidneys from cadaveric donors and those from living, related donors; therefore, the use of transplants from living, related donors should not be discouraged. 
There are two conditions that must be distinguished from primary IgA nephropathy: Schönlein–Henoch purpura and thin glomerular basement membrane disease. Schönlein–Henoch purpura is a clinical syndrome with a peak incidence in the first two decades of life.6,7 Schönlein–Henoch purpura is distinguished from IgA nephropathy by the presence of systemic symptoms, including purpuric rash, arthralgias, and abdominal pain.6,7 Whereas Schönlein–Henoch purpura usually has an acute onset and is self-limited, progressive renal failure is the principal cause of morbidity. Although the clinical manifestations of Schönlein–Henoch purpura and IgA nephropathy are distinct, the histopathological alterations observed in these diseases are similar. 
Thin glomerular basement membrane disease is a common condition that occurs more often in female patients and has a benign clinical course.109 Although microscopic hematuria, proteinuria, and hypertension are common presentations in both thin glomerular basement membrane disease and IgA nephropathy, patients with IgA nephropathy are likely to have more hematuria and proteinuria.109,110 End-stage renal disease does not develop in patients with thin glomerular basement membrane disease.109,110 Renal biopsy distinguishes the two disorders. A diagnosis of thin glomerular basement membrane disease is established by electron-microscopical evaluation of glomerular capillary loops. In thin glomerular basement membrane disease, the basement membranes are diffusely attenuated. No significant expansion of mesangial regions is shown by light microscopy, and immunofluorescence studies fail to demonstrate IgA deposits within glomeruli.

Thin basement membrane disease can be heredofamilial or sporadic and is as common as IgA nephropathy in some series of asymptomatic hematuria. When familial, it is usually inherited as an autosomal dominant trait and is due to a defect in the gene encoding the [image: image2.png]


4 chain of type IV collagen. TBM disease typically manifests in childhood as persistent hematuria. Intermittent hematuria and exacerbation of hematuria during upper respiratory tract infections have also been reported. The kidney is normal on light and immunofluorescence microscopy. The GBM is thin (usually <275 nm in children and <300 nm in adults) by comparison with normal subjects. TBM disease is usually a benign condition, and progressive renal impairment or proteinuria should prompt a search for an alternative diagnosis. A small proportion of patients do, however, appear to develop hypertension and focal glomerulosclerosis upon long-term follow-up. The molecular basis for the sporadic form of TBM disease has not been determined.

Post strep GN is the prototypical postinfectious glomerulonephritis and a leading cause of acute nephritic syndrome.  The classic clinical presentation of poststreptococcal glomerulonephritis is full-blown nephritic syndrome with oliguric acute renal failure; however, most patients have milder disease. Indeed, subclinical cases outnumber overt cases by four- to tenfold during epidemics. Patients with overt disease present with gross hematuria (red or "smoky" urine), headache, and generalized symptoms such as anorexia, nausea, vomiting, and malaise. Swelling of the renal capsule can cause flank or back pain. Physical examination reveals hypervolemia, edema, and hypertension. The urinary sediment is nephritic, with dysmorphic red blood cells, red cell casts, leukocytes, occasionally leukocyte casts, and subnephrotic proteinuria. Fewer than 5% of patients develop nephrotic-range proteinuria. The latter may only manifest as acute nephritis resolves and renal blood flow and GFR recover.  The serum creatinine is often mildly elevated at presentation. Serum C3 levels and CH50 are depressed within 2 weeks in ~90% of cases. C4 levels are characteristically normal, indicating activation of the alternate pathway of complement. Complement levels usually return to normal within 6 to 8 weeks.  The majority of patients (>75%) have transient hypergammaglobulinemia and mixed cryoglobulinemia. The antecedent streptococcal infection may still be evident or may have resolved either spontaneously or in response to antibiotic therapy. Most patients (>90%) have circulating antibodies against streptococcal exoenzymes such as antistreptolysin O (ASO), anti-deoxyribonuclease B (anti-DNAse B), antistreptokinase (ASKase), anti-nicotinyl adenine dinucleotidase (anti-NADase), and antihyaluronidase (AHase). ASO, anti-DNAse B, anti-NAD, and AHase are most useful after pharyngeal infection, whereas anti-DNAse B and AHase are more sensitive indices of streptococcal skin infection. Antibody titers tend to rise after 7 days, peak after 1 month, and return to normal levels after 3 to 4 months. These tests are relatively specific, with a false-positive rate of <5%. Early antibiotic therapy may prevent the development of an antibody response.  Acute poststreptococcal glomerulonephritis is usually diagnosed on clinical and serologic grounds, without resort to renal biopsy, especially in children with a typical antecedent history. The characteristic lesion on light microscopy is diffuse proliferative glomerulonephritis. 

Idiopathic FSGS typically presents as nephrotic syndrome (~66%) or subnephrotic proteinuria (~33%) in association with hypertension, mild renal insufficiency, and an abnormal urine sediment that contains red blood cells and leukocytes. Proteinuria is nonselective in most cases.

Alport's syndrome is the most common hereditary nephritis and is usually transmitted as an X-linked dominant trait. The genetic defect resides in the gene for the [image: image3.png]


5 chain of type IV collagen located on the long arm of the X chromosome; type IV collagen is a major structural component of the GBM. Numerous genetic mutations have been detected, ranging from major deletions to point mutations, and this genetic heterogeneity is reflected in the phenotypic variations of the disease. In the X-linked forms, males usually present with microscopic hematuria, proteinuria (nephrotic-range in 30%), and progressive renal insufficiency. Common extrarenal manifestations include sensorineural hearing loss (~60%), bilateral anterior lenticonus (~15 to 30%), and recurrent corneal erosions. Platelet defects are described but are rare. Female carriers usually have mild disease and do not develop renal insufficiency. Autosomal dominant and recessive forms also exist in which there are mutations in the gene for the [image: image4.png]


3 chain of type IV collagen, and males and females are equally affected. Genetic analysis to detect mutations in the genes encoding the [image: image5.png]


3 and [image: image6.png]


5 chains of type IV collagen may become the diagnostic method of choice.  Males with the disease tend to progress to ESRD and are suitable candidates for dialysis and transplantation. About 5% of transplant recipients develop anti-GBM disease in the renal allograft; their immune system recognizes normal GBM of the transplanted kidney as a foreign antigen. These patients can have antibodies against the [image: image7.png]


3 (Goodpasture antigen) or [image: image8.png]


5 chains of type IV collagen, probably because defective synthesis of the [image: image9.png]


5 chain results in defective incorporation or orientation of the [image: image10.png]


3 chain in the GBM.

With regards to the question:  wrong presentation for C and D.  E is very rare, thus unlikely.  DD is A or B.  Both can present like this, A is commoner in males, but I think B is commoner overall (although I can’t find definitive evidence for it!).  B tends to present with haematuria alone, and the haematuria tends not to be as severe as this. My answer would be A. 
