GASTROINTESTINAL AND NUTRITIONAL ABNORMALITIES
Uremic fetor, a urine-like odor on the breath, derives from the breakdown of urea to ammonia in saliva and is often associated with an
unpleasant metallic taste (dysgeusia). Gastritis, peptic disease, and
mucosal ulcerations at any level of the GI tract occur in uremic patients
and can lead to abdominal pain, nausea, vomiting, and GI bleeding.
These patients are also prone to constipation, which can be worsened
by the administration of calcium and iron supplements. The retention
of uremic toxins also leads to anorexia, nausea, and vomiting.
Protein restriction may be useful to decrease nausea and vomiting;
however, it may put the patient at risk for malnutrition and should
be carried out, if possible, in consultation with a registered dietitian
specializing in the management of CKD patients. Protein-energy malnutrition, a consequence of low protein and caloric intake, is common
in advanced CKD and is often an indication for initiation of renal
replacement therapy. Metabolic acidosis and the activation of inflammatory cytokines can promote protein catabolism. Assessment for
protein-energy malnutrition should begin at stage 3 CKD. A number
of indices are useful in this assessment and include dietary history,
including food diary and subjective global assessment; edema-free
body weight; and measurement of urinary protein nitrogen appearance. Dual-energy x-ray absorptiometry is now widely used to estimate lean body mass versus ECFV. Adjunctive tools include clinical
signs, such as skinfold thickness, mid-arm muscle circumference, and
additional laboratory tests such as serum pre-albumin and cholesterol
levels. Nutritional guidelines for patients with CKD are summarized in
the “Treatment” section.
ENDOCRINE-METABOLIC DISTURBANCES
Glucose metabolism is impaired in CKD, as evidenced by a slowing
of the rate at which blood glucose levels decline after a glucose load.
However, fasting blood glucose is usually normal or only slightly
elevated, and the mild glucose intolerance does not require specific
therapy. Because the kidney contributes to insulin removal from the
circulation, plasma levels of insulin are slightly to moderately elevated
in most uremic patients, both in the fasting and postprandial states.
Because of this diminished renal degradation of insulin, patients on
insulin therapy may need progressive reduction in dose as their renal
function worsens. Many hypoglycemic agents, including the gliptins,
require dose reduction in renal failure, and some, such as metformin,
are contraindicated when the GFR is less than half of normal.
In women with CKD, estrogen levels are low, and menstrual
abnormalities, infertility, and inability to carry pregnancies to term
are common. When the GFR has declined to ~40 mL/min, pregnancy is associated with a high rate of spontaneous abortion, with
only ~20% of pregnancies leading to live births, and pregnancy may
hasten the progression of the kidney disease itself. Women with
CKD who are contemplating pregnancy should consult first with
a nephrologist in conjunction with an obstetrician specializing in
high-risk pregnancy. Men with CKD have reduced plasma testosterone levels, and sexual dysfunction and oligospermia may supervene.
Sexual maturation may be delayed or impaired in adolescent children
with CKD, even among those treated with dialysis. Many of these
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abnormalities improve or reverse with intensive dialysis or with suc- 1819
cessful renal transplantation.
DERMATOLOGIC ABNORMALITIES
Abnormalities of the skin are prevalent in progressive CKD. Pruritus
is quite common and one of the most vexing manifestations of the
uremic state. In advanced CKD, even on dialysis, patients may become
more pigmented, and this is felt to reflect the deposition of retained
pigmented metabolites, or urochromes. Although many of the cutaneous abnormalities improve with dialysis, pruritus is often tenacious.
The first lines of management are to rule out unrelated skin disorders,
such as scabies, and to treat hyperphosphatemia, which can cause itch.
Local moisturizers, mild topical glucocorticoids, oral antihistamines,
and ultraviolet radiation have been reported to be helpful.
A skin condition unique to CKD patients called nephrogenic fibrosing dermopathy consists of progressive subcutaneous induration, especially on the arms and legs. The condition is similar to scleromyxedema
and is seen very rarely in patients with CKD who have been exposed
to the magnetic resonance contrast agent gadolinium. Current recommendations are that patients with CKD stage 3 (GFR 30–59 mL/min)
should minimize exposure to gadolinium, and those with CKD stages
4–5 (GFR <30 mL/min) should avoid the use of gadolinium agents
unless it is medically necessary. Concomitant liver disease appears
to be a risk factor. However, no patient should be denied an imaging
investigation that is critical to management, and under such circumstances, rapid removal of gadolinium by hemodialysis (even in patients
not yet receiving renal replacement therapy) shortly after the procedure may mitigate this sometimes devastating complication.

Chapter 335 Chronic Kidney Disease

at later stages. In advanced untreated kidney failure, asterixis, myoclonus, seizures, and coma can be seen.
Peripheral neuropathy usually becomes clinically evident after the
patient reaches stage 4 CKD, although electrophysiologic and histologic evidence occurs earlier. Initially, sensory nerves are involved
more than motor, lower extremities more than upper, and distal parts
of the extremities more than proximal. The “restless leg syndrome”
is characterized by ill-defined sensations of sometimes debilitating
discomfort in the legs and feet relieved by frequent leg movement.
If dialysis is not instituted soon after onset of sensory abnormalities,
motor involvement follows, including muscle weakness. Evidence of
peripheral neuropathy without another cause (e.g., diabetes mellitus)
is an indication for starting renal replacement therapy. Many of the
complications described above will resolve with dialysis, although
subtle nonspecific abnormalities may persist.

EVALUATION AND MANAGEMENT OF PATIENTS WITH CKD
INITIAL APPROACH
History and Physical Examination Symptoms and overt signs of kidney
disease are often subtle or absent until renal failure supervenes. Thus,
the diagnosis of kidney disease often surprises patients and may be a
cause of skepticism and denial. Particular aspects of the history that are
germane to renal disease include a history of hypertension (which can
cause CKD or more commonly be a consequence of CKD), diabetes
mellitus, abnormal urinalyses, and problems with pregnancy such as
preeclampsia or early pregnancy loss. A careful drug history should
be elicited: patients may not volunteer use of analgesics, for example.
Other drugs to consider include nonsteroidal anti-inflammatory
agents, cyclooxygenase-2 (COX-2) inhibitors, antimicrobials, chemotherapeutic agents, antiretroviral agents, proton pump inhibitors,
phosphate-containing bowel cathartics, and lithium. In evaluating
the uremic syndrome, questions about appetite, weight loss, nausea,
hiccups, peripheral edema, muscle cramps, pruritus, and restless
legs are especially helpful. A careful family history of kidney disease,
together with assessment of manifestations in other organ systems
such as auditory, visual, and integumentary, may lead to the diagnosis
of a heritable form of CKD (e.g., Alport or Fabry disease, cystinosis)
or shared environmental exposure to nephrotoxic agents (e.g., heavy
metals, aristolochic acid). It should be noted that clustering of CKD,
sometimes of different etiologies, is often observed within families.
The physical examination should focus on blood pressure and target
organ damage from hypertension. Thus, funduscopy and precordial
examination (left ventricular heave, a fourth heart sound) should be
carried out. Funduscopy is important in the diabetic patient, because
it may show evidence of diabetic retinopathy, which is associated with
nephropathy. Other physical examination manifestations of CKD
include edema and sensory polyneuropathy. The finding of asterixis
or a pericardial friction rub not attributable to other causes usually
signifies the presence of the uremic syndrome.
Laboratory Investigation Laboratory studies should focus on a search
for clues to an underlying causative or aggravating disease process
and on the degree of renal damage and its consequences. Serum and
urine protein electrophoresis, looking for multiple myeloma, should
be obtained in all patients >35 years with unexplained CKD, especially
if there is associated anemia and elevated, or even inappropriately
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