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PART 13
Disorders of the Kidney and Urinary Tract

In the presence of glomerulonephritis, autoimmune diseases such as
lupus and underlying infectious etiologies such as hepatitis B and C
and HIV should be tested. Serial measurements of renal function
should be obtained to determine the pace of renal deterioration and
ensure that the disease is truly chronic rather than acute or subacute
and hence potentially reversible. Serum concentrations of calcium,
phosphorus, vitamin D, and PTH should be measured to evaluate
metabolic bone disease. Hemoglobin concentration, iron, vitamin B12,
and folate should also be evaluated. A 24-h urine collection may be
helpful, because protein excretion >300 mg may be an indication for
therapy with ACE inhibitors or ARBs.
Imaging Studies The most useful imaging study is a renal ultrasound,
which can verify the presence of two kidneys, determine if they are
symmetric, provide an estimate of kidney size, and rule out renal
masses and evidence of obstruction. Because it takes time for kidneys
to shrink as a result of chronic disease, the finding of bilaterally small
kidneys supports the diagnosis of CKD of long-standing duration, with
an irreversible component of scarring. If the kidney size is normal, it is
possible that the renal disease is acute or subacute. The exceptions are
diabetic nephropathy (where kidney size is increased at the onset of
diabetic nephropathy before CKD supervenes), amyloidosis, and HIV
nephropathy, where kidney size may be normal in the face of CKD.
Polycystic kidney disease that has reached some degree of renal failure
will almost always present with enlarged kidneys with multiple cysts
(Chap. 339). A discrepancy >1 cm in kidney length suggests either a
unilateral developmental abnormality or disease process or renovascular disease with arterial insufficiency affecting one kidney more than
the other. The diagnosis of renovascular disease can be undertaken with
different techniques, including Doppler sonography, nuclear medicine
studies, or CT or magnetic resonance imaging (MRI) studies. If there
is a suspicion of reflux nephropathy (recurrent childhood urinary tract
infection, asymmetric renal size with scars on the renal poles), a voiding cystogram may be indicated. However, in most cases, by the time
the patient has CKD, the reflux has resolved, and even if still present,
repair does not improve renal function. Radiographic contrast imaging studies are not particularly helpful in the investigation of CKD.
Intravenous or intraarterial dye should be avoided where possible in the
CKD patient, especially with diabetic nephropathy, because of the risk
of radiographic contrast dye–induced renal failure. When unavoidable,
appropriate precautionary measures include avoidance of hypovolemia
at the time of contrast exposure, minimization of the dye load, and
choice of radiographic contrast preparations with the least nephrotoxic
potential. Additional measures thought to attenuate contrast-induced
worsening of renal function include judicious administration of sodium
bicarbonate–containing solutions and N -acetylcysteine.
Kidney Biopsy In the patient with bilaterally small kidneys, renal biopsy
is not advised because (1) it is technically difficult and has a greater
likelihood of causing bleeding and other adverse consequences, (2)
there is usually so much scarring that the underlying disease may not be
apparent, and (3) the window of opportunity to render disease-specific
therapy has passed. Other contraindications to renal biopsy include
uncontrolled hypertension, active urinary tract infection, bleeding
diathesis (including ongoing anticoagulation), and severe obesity.
Ultrasound-guided percutaneous biopsy is the favored approach, but
a surgical or laparoscopic approach can be considered, especially in
the patient with a single kidney where direct visualization and control
of bleeding are crucial. In the CKD patient in whom a kidney biopsy
is indicated (e.g., suspicion of a concomitant or superimposed active
process such as interstitial nephritis or in the face of accelerated loss
of GFR), the bleeding time should be measured, and if increased, desmopressin should be administered immediately prior to the procedure.
A brief run of hemodialysis (without heparin) may also be considered prior to renal biopsy to normalize the bleeding time.
ESTABLISHING THE DIAGNOSIS AND ETIOLOGY OF CKD
The most important initial diagnostic step is to distinguish newly diagnosed CKD from acute or subacute renal failure, because the latter two

HPIM19_Part13_p1799-1874.indd 1820

conditions may respond to targeted therapy. Previous measurements of
serum creatinine concentration are particularly helpful in this regard.
Normal values from recent months or even years suggest that the current extent of renal dysfunction could be more acute, and hence reversible, than might otherwise be appreciated. In contrast, elevated serum
creatinine concentration in the past suggests that the renal disease represents a chronic process. Even if there is evidence of chronicity, there
is the possibility of a superimposed acute process (e.g., ECFV depletion,
urinary infection or obstruction, or nephrotoxin exposure) supervening on the chronic condition. If the history suggests multiple systemic
manifestations of recent onset (e.g., fever, polyarthritis, rash), it should
be assumed that renal insufficiency is part of an acute systemic illness.
Although renal biopsy can usually be performed in early CKD
(stages 1–3), it is not always indicated. For example, in a patient with
a history of type 1 diabetes mellitus for 15–20 years with retinopathy,
nephrotic-range proteinuria, and absence of hematuria, the diagnosis
of diabetic nephropathy is very likely and biopsy is usually not necessary. However, if there were some other finding not typical of diabetic
nephropathy, such as hematuria or white blood cell casts, or absence of
diabetic retinopathy, some other disease may be present and a biopsy
may be indicated.
In the absence of a clinical diagnosis, renal biopsy may be the only
recourse to establish an etiology in early-stage CKD. However, as
noted above, once the CKD is advanced and the kidneys are small
and scarred, there is little utility and significant risk in attempting
to arrive at a specific diagnosis. Genetic testing is increasingly entering the repertoire of diagnostic tests, since the patterns of injury and
kidney morphologic abnormalities often reflect overlapping causal
mechanisms, whose origins can sometimes be attributed to a genetic
predisposition or cause.
TREATMENT	

Chronic Kidney Disease

Treatments aimed at specific causes of CKD are discussed elsewhere.
Among others, these include optimized glucose control in diabetes
mellitus, immunosuppressive agents for glomerulonephritis, and
emerging specific therapies to retard cystogenesis in polycystic
kidney disease. The optimal timing of both specific and nonspecific
therapy is usually well before there has been a measurable decline
in GFR and certainly before CKD is established. It is helpful to measure sequentially and plot the rate of decline of GFR in all patients.
Any acceleration in the rate of decline should prompt a search for
superimposed acute or subacute processes that may be reversible.
These include ECFV depletion, uncontrolled hypertension, urinary
tract infection, new obstructive uropathy, exposure to nephrotoxic
agents (such as nonsteroidal anti-inflammatory drugs [NSAIDs] or
radiographic dye), and reactivation or flare of the original disease,
such as lupus or vasculitis.
SLOWING THE PROGRESSION OF CKD
There is variation in the rate of decline of GFR among patients with
CKD. However, the following interventions should be considered in
an effort to stabilize or slow the decline of renal function.
Reducing Intraglomerular Hypertension and Proteinuria Increased intraglomerular filtration pressures and glomerular hypertrophy develop
as a response to loss of nephron number from different kidney
diseases. This response is maladaptive, as it promotes the ongoing
decline of kidney function even if the inciting process has been
treated or spontaneously resolved. Control of glomerular hypertension is important in slowing the progression of CKD. Moreover,
elevated blood pressure increases proteinuria by increasing its
flux across the glomerular capillaries. Conversely, the renoprotective effect of antihypertensive medications is gauged through the
consequent reduction of proteinuria. Thus, the more effective a
given treatment is in lowering protein excretion, the greater the
subsequent impact on protection from decline in GFR. This observation is the basis for the treatment guideline establishing 130/80
mmHg as the target blood pressure in proteinuric CKD patients.
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