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PART 2
Cardinal Manifestations and Presentation of Diseases

Hypoalbuminemia in nephrotic syndrome occurs through excessive
urinary losses and increased proximal tubule catabolism of filtered
albumin. Edema forms from renal sodium retention and reduced
plasma oncotic pressure, which favors fluid movement from capillaries to interstitium. To compensate for the perceived decrease in effective intravascular volume, activation of the renin-angiotensin system,
stimulation of ADH, and activation of the sympathetic nervous system
take place, promoting continued renal salt and water reabsorption and
progressive edema. Despite these changes, hypertension is uncommon in primary kidney diseases resulting in the nephrotic syndrome
(Fig. 61-3 and Chap. 338). The urinary loss of regulatory proteins and
changes in hepatic synthesis contribute to the other manifestations
of the nephrotic syndrome. A hypercoagulable state may arise from
urinary losses of antithrombin III, reduced serum levels of proteins
S and C, hyperfibrinogenemia, and enhanced platelet aggregation.
Hypercholesterolemia may be severe and results from increased
hepatic lipoprotein synthesis. Loss of immunoglobulins contributes to
an increased risk of infection. Many diseases (some listed in Fig. 61-3)
and drugs can cause the nephrotic syndrome; a complete list is found
in Chap. 338.
HEMATURIA, PYURIA, AND CASTS
Isolated hematuria without proteinuria, other cells, or casts is often
indicative of bleeding from the urinary tract. Hematuria is defined as
two to five RBCs per high-power field (HPF) and can be detected by
dipstick. A false-positive dipstick for hematuria (where no RBCs are
seen on urine microscopy) may occur when myoglobinuria is present,
often in the setting of rhabdomyolysis. Common causes of isolated
hematuria include stones, neoplasms, tuberculosis, trauma, and prostatitis. Gross hematuria with blood clots usually is not an intrinsic
renal process; rather, it suggests a postrenal source in the urinary
collecting system. Evaluation of patients presenting with microscopic
hematuria is outlined in Fig. 61-2. A single urinalysis with hematuria
is common and can result from menstruation, viral illness, allergy,
exercise, or mild trauma. Persistent or significant hematuria (>3 RBCs/
HPF on three urinalyses, a single urinalysis with >100 RBCs, or gross
hematuria) is associated with significant renal or urologic lesions
in 9.1% of cases. The level of suspicion for urogenital neoplasms in
patients with isolated painless hematuria and nondysmorphic RBCs
increases with age. Neoplasms are rare in the pediatric population,
and isolated hematuria is more likely to be “idiopathic” or associated
with a congenital anomaly. Hematuria with pyuria and bacteriuria
is typical of infection and should be treated with antibiotics after
appropriate cultures. Acute cystitis or urethritis in women can cause
gross hematuria. Hypercalciuria and hyperuricosuria are also risk factors for unexplained isolated hematuria in both children and adults.
In some of these patients (50–60%), reducing calcium and uric acid
excretion through dietary interventions can eliminate the microscopic
hematuria.
Isolated microscopic hematuria can be a manifestation of glomerular diseases. The RBCs of glomerular origin are often dysmorphic
when examined by phase-contrast microscopy. Irregular shapes of
RBCs may also result from pH and osmolarity changes produced along
the distal nephron. Observer variability in detecting dysmorphic RBCs
is common. The most common etiologies of isolated glomerular hematuria are IgA nephropathy, hereditary nephritis, and thin basement
membrane disease. IgA nephropathy and hereditary nephritis can lead
to episodic gross hematuria. A family history of renal failure is often
present in hereditary nephritis, and patients with thin basement membrane disease often have family members with microscopic hematuria.
A renal biopsy is needed for the definitive diagnosis of these disorders,
which are discussed in more detail in Chap. 338. Hematuria with
dysmorphic RBCs, RBC casts, and protein excretion >500 mg/d is
virtually diagnostic of glomerulonephritis. RBC casts form as RBCs
that enter the tubule fluid and become trapped in a cylindrical mold
of gelled Tamm-Horsfall protein. Even in the absence of azotemia,
these patients should undergo serologic evaluation and renal biopsy as
outlined in Fig. 61-2.
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Isolated pyuria is unusual since inflammatory reactions in the kidney or collecting system also are associated with hematuria. The presence of bacteria suggests infection, and WBC casts with bacteria are
indicative of pyelonephritis. WBCs and/or WBC casts also may be seen
in acute glomerulonephritis as well as in tubulointerstitial processes
such as interstitial nephritis and transplant rejection.
Casts can be seen in chronic renal diseases. Degenerated cellular
casts called waxy casts or broad casts (arising in the dilated tubules that
have undergone compensatory hypertrophy in response to reduced
renal mass) may be seen in the urine.

ABNORMALITIES OF URINE VOLUME
POLYURIA
By history, it is often difficult for patients to distinguish urinary
frequency (often of small volumes) from true polyuria (>3 L/d),
and a quantification of volume by 24-h urine collection may be
needed (Fig. 61-4). Polyuria results from two potential mechanisms:
(1) excretion of nonabsorbable solutes (such as glucose) or
(2) excretion of water (usually from a defect in ADH production or
renal responsiveness). To distinguish a solute diuresis from a water
diuresis and to determine whether the diuresis is appropriate for the
clinical circumstances, urine osmolality is measured. The average
person excretes between 600 and 800 mosmol of solutes per day, primarily as urea and electrolytes. If the urine output is >3 L/d and the
urine is dilute (<250 mosmol/L), total mosmol excretion is normal
and a water diuresis is present. This circumstance could arise from
polydipsia, inadequate secretion of vasopressin (central diabetes
insipidus), or failure of renal tubules to respond to vasopressin (nephrogenic diabetes insipidus). If the urine volume is >3 L/d and urine
EVALUATION OF POLYURIA
POLYURIA (>3 L/24 h)

Urine osmolality

< 250 mosmol

History, low
serum sodium

> 300 mosmol

Water
deprivation
test or
ADH level

Solute diuresis
Glucose, mannitol,
radiocontrast, urea
(from high protein
feeding),
medullary cystic
diseases, resolving ATN,
or obstruction, diuretics

Diabetes insipidus (DI)

Primary polydipsia
Psychogenic
Hypothalamic disease
Drugs (thioridazine,
chlorpromazine,
anticholinergic agents)

Central DI (vasopressin-sensitive)
posthypophysectomy, trauma,
supra- or intrasellar tumor / cyst
histiocystosis or granuloma,
encroachment by aneurysm,
Sheehan's syndrome, infection,
Guillain-Barré, fat embolus,
empty sella

Nephrogenic DI (vasopressin-insensitive)
Acquired tubular diseases: pyelonephritis, analgesic nephropathy,
multiple myeloma, amyloidosis, obstruction, sarcoidosis,
hypercalcemia, hypokalemia, Sjögren’s syndrome, sickle
cell anemia
Drugs or toxins: lithium, demeclocycline, methoxyflurane, ethanol,
diphenylhydantoin, propoxyphene, amphotericin
Congenital: hereditary, polycystic or medullary cystic disease

Figure 61-4 Approach to the patient with polyuria. ADH, antidiuretic hormone; ATN, acute tubular necrosis.
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