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Section V Renal Disease

with hypertension, several genes have been identified that appear
to be associated with a greater risk of renal disease, and genetic
analysis may emerge as one approach to identify those most at
risk so that strategies for prevention can be tested in the future.
Once a diagnosis of CKD is established, ongoing evaluation is
required, because those with CKD are at increased risk for complications such as hypertension, metabolic bone disease, anemia,
hyperkalemia, and metabolic acidosis. Accordingly, the initial
diagnosis of CKD may be modified over time, such as by the
discovery of RBC casts in a patient with diabetes mellitus. Similarly, if hypertension or volume overload becomes difficult to
manage, the dietary intake of sodium can be estimated by 24-hour
urine collection as a clue toward more effective management as
CKD evolves over time.

History and Examination
The signs and symptoms of CKD depend on the stage at presentation. Early in the clinical course, nonspecific fatigue is typical,
and there may be no discernable clues on examination, highlighting the need for laboratory screening. As filtration rate declines,
the signs and symptoms of CKD become more common and may
include pedal edema, facial puffiness, flank pain, polyuria, nocturia, and hypertension. Symptoms referable to uremia, such as
nausea, dysgeusia, and vomiting, tend to occur late and should
not be relied on to make a diagnosis of early CKD.
Sometimes the manifestations of the primary disease predominate. For example, the presence of fever, arthralgia, and rash in a
young woman with renal failure and active urinary sediment is
highly suggestive of lupus nephritis; or a recent history of skin
infection or pharyngitis may reveal the presence of postinfectious
glomerulonephritis. A family history of deafness can point to the
diagnosis of Alport’s syndrome; or a history of cerebral hemorrhage due to a ruptured aneurysm may suggest underlying polycystic kidney disease.
Medication history should focus on exposure to nephrotoxins,
including long-term use of nonsteroidal anti-inflammatory drugs
(NSAIDs), lithium, exposure to cisplatin, and recent escalation
of the dose of diuretics. Some nonprescription drugs can lead to
CKD (e.g., cocaine-induced glomerulonephritis, Ma Huang–
induced ephedrine stones).
Past medical history may reveal diabetes mellitus and its complications (e.g., retinopathy); recurrent urinary tract infection in
a patient with renal calculi; or ongoing hepatitis C, infective
endocarditis, or Wegner’s granulomatosis in patients with glomerular disease. Therefore, knowledge of the past history is
important.
Physical examination can reveal the presence of anemia, skin
rash (such as in endocarditis, Fabry’s disease, Henoch-Schönlein
purpura, or cryoglobulinemia), rales, pericardial or pleural friction rub, pedal edema, abdominal bruit, or enlarged kidneys.
Retinal examination is of particular importance and may reveal
diabetic retinopathy or changes associated with hypertension; in
a patient with rapid deterioration of renal function, retinal examination may show cholesterol emboli or septic emboli, pointing
to the existence of cholesterol emboli or bacterial endocarditis as
possible causes. Rectal examination, and pelvic examination in
female patients, may point to clues to urinary tract obstruction
such as a tumor or neurogenic bladder. Examination of the

muscle mass is important when interpreting serum creatinine
concentration (see later discussion).
The assessment of blood pressure is particularly important.
Often, blood pressure is elevated in the clinic but normal at home
(white coat hypertension). Occasionally, the blood pressure is
elevated at home but not in the clinic (masked hypertension). In
patients who complain of orthostatic symptoms but appear to
have normal or high blood pressure in the clinic, home blood
pressure measurements or 24-hour ambulatory blood pressure
monitoring may be required. The latter may reveal very low blood
pressure with orthostatic symptoms, and antihypertensive
therapy may need to be modified.
The overall condition of the patient and level of functional
status is important in deciding therapies. For example, transplantation may be an option for a patient with correctable cardiovascular disease and dialysis for someone without correctable
cardiovascular disease. However, the physician and the patient’s
family may share the decision to forego renal replacement in an
elderly person with advanced dementia and poor functional
status.

Assessment of Kidney Function
Knowledge of both the degree and the rate of change in renal
function is important in managing CKD. Rapid deterioration of
kidney function over a few weeks to a few months may not reflect
intrinsic renal function per se; rather, it may reflect superimposed
volume depletion (e.g., escalation in the dose of diuretics),
exposure to nephrotoxins (e.g., NSAID use), or urinary
tract obstruction. Alternatively, progressive renal injury may be
associated with malignant hypertension, crescentic glomerulonephritis, microangiopathic hemolytic anemia (thrombotic thrombocytopenic purpura, scleroderma), vasculitides (lupus nephritis,
Wegener’s granulomatosis), atheroembolic renal disease, or multiple myeloma. In general, a slower course of progression is anticipated in patients with CKD caused by polycystic kidney disease,
hypertension, or diabetes mellitus.
Serum creatinine is the standard measure of kidney function.
Along with the assessment of albuminuria, it is an important
component for staging CKD (Fig. 26-1). If estimated GFR is less
than 60 mL/min/1.73 m2 for 3 months or longer, kidney disease
is said to be chronic.
Notably, serum creatinine concentration does not rise to
above the population threshold of normal (about 1.3 mg/dL in
men and 1.1 mg/dL in women) until approximately 40% of
kidney function is lost. In earlier stages of kidney disease, serum
creatinine is maintained in the normal range by enhanced tubular
secretion of creatinine. This process of creatinine secretion
requires cationic transporters; and drugs that compete with creatinine (e.g., cimetidine, triamterene, trimethoprim) may cause
elevation of serum creatinine without depressing true GFR. A
clue to impaired cationic transport of creatinine is the lack of rise
in blood urea nitrogen despite an increase in serum creatinine.
With advanced kidney failure, the changes in serum creatinine
may be more rapid. The relationship between serum creatinine
and GFR is nonlinear, accelerating as the GFR declines. This
means, for example, that an increase in serum creatinine concentration from 3 to 3.5 mg/dL is associated with a lesser decline in
GFR than is a change from 1 to 1.5 mg/dL. Specific knowledge

