

32 Tubulointerstitial disease
[bookmark: _GoBack]The tubules and the renal interstitium are in intimate contact and are both affected by a range of disease processes. The clinical presentation is determined by the effect on tubular function. Typically, the tubules either become blocked, which reduces glomerular filtration, or their transport functions become impaired, which reduces water and solute reabsorption. Important presentations of tubulointerstitial damage are acute and chronic interstitial nephritis. Interstitial changes also occur in acute tubular necrosis, acute renal transplant rejection, and urinary tract obstruction. Certain diseases, mainly hereditary, impair tubular function without causing interstitial changes.
Acute interstitial nephritis
This causes acute diffuse renal inflammation and there can be a rapid deterioration in renal function. Acute interstitial nephritis is usually asymptomatic but, if it is drug induced, there may be a maculopapular rash, fever, or eosinophilia. Lumbar pain can occur, probably as a result of stretching of the renal capsule. There may be mild proteinuria, microscopic hematuria, white blood cell casts, and eosinophils in the urine. Ultrasonography usually shows slightly enlarged kidneys. Formal diagnosis requires a renal biopsy. There is infiltration of the interstitium with inflammatory cells, particularly monocytes and T cells. The tubular basement membrane may be disrupted and tubules may be compressed by the infiltrating cells. Treatment involves discontinuation of any drug that could be the cause, treatment of any infection, and often immunosuppression with steroids. The prognosis is good.
Etiology of acute interstitial nephritis
The main cause is an allergic reaction to a drug, particularly non-steroidal anti-inflammatory drugs (NSAIDs), diuretics, proton pump inhibitors (PPIs) such as omeprazole and antibiotics (especially penicillins, cephalosporins, rifampicin [rifampin], and sulfonamides). Systemic or renal infection, typically acute pyelonephritis, can cause an acute interstitial nephritis. Gout causes excess urate excretion and urate crystals can precipitate in the tubules, causing tubular obstruction and triggering inflammation.
Chronic interstitial nephritis
Typically, this presents as either chronic renal failure or with symptoms of an associated primary disease. Hypertension is common, the glomerular filtration rate (GFR) is reduced, and there is mild proteinuria, microscopic hematuria, and inflammatory cells in the urine. Tubular transport and reabsorption can be impaired, resulting in features such as glycosuria. Destruction of interstitial erythropoietin-producing cells can cause anemia. Tubular cells are flat and atrophic, the tubules are dilated, and there is interstitial fibrosis with a mononuclear cell infiltrate.
Etiology of chronic interstitial nephritis
Antibody light chains are filtered in the glomerulus and normally reabsorbed in the proximal tubule by receptor-mediated endocytosis. In myeloma, the high level of light chains saturates this reabsorption leading to light chain excretion (Bence Jones proteinuria). Light chains are toxic to tubules and cause tubular inflammation and damage (see Chapter 31). Excess use of analgesics such as aspirin, paracetamol (acetaminophen), and NSAIDs (and in the past, phenacetin) causes chronic interstitial nephritis and sometimes papillary necrosis. Other causes of chronic interstitial nephritis include excess lead or cadmium intake, radiation, sarcoidosis, and Balkan nephropathy (an endemic chronic interstitial disease affecting countries around the Balkan sea).
Papillary necrosis
The medulla receives all its blood supply from the vasa recta, which makes the papillae highly vulnerable to ischemic damage and hypoxia. In addition, the counter-current system concentrates some toxins, such as analgesics, in the medulla and papillae. If there is severe medullary ischemia or interstitial damage, the function of the loop of Henle and collecting ducts may be impaired. In the worst cases, damaged papillae can slough off and even obstruct the ureters. Causes include analgesic use, diabetes mellitus, infection and sickle-cell disease. In sickle-cell disease, medullary ischemia promotes red blood cell sickling in the papillae. In diabetes mellitus, infection and vascular disease promote ischemic papillary damage.
Disorders of tubular function
Disorders of tubular function include aminoacidurias, renal tubular acidoses, Bartter's syndrome, vitamin D-resistant rickets, nephrogenic diabetes insipidus, and Fanconi's syndrome (see Chapters 16, 18, 24, and 28). There are three main patterns of tubular damage which reflect the transport functions of the damaged tubule segment. The abnormalities of tubular function can occur alone in specific diseases or as part of acute or more usually chronic tubulointerstitial nephritis.
Proximal tubule damage impairs proximal tubular reabsorption. Possible consequences include aminoaciduria, glycosuria, phosphaturia, uricosuria, and bicarbonaturia leading to metabolic acidosis (proximal renal tubular acidosis). Low molecular weight proteinuria can also arise due to disruption of the normal endocytic uptake of filtered proteins by the proximal tubules (see Chapter 2).
Distal tubule damage can impair distal bicarbonate reabsorption and aldosterone-regulated sodium reabsorption, and the related potassium secretion. The bicarbonaturia causes metabolic acidosis (distal renal tubular acidosis).
Medullary damage affects the loop of Henle and collecting ducts, reducing the kidneys' ability to concentrate urine. This can occur after infection, analgesic use, and sickle-cell disease, and in the polyuric recovery phase of acute tubular necrosis.
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