SLOWING THE PROGRESSION OF DIABETIC NEPHROPATHY
See Chap. 418.
MANAGING OTHER COMPLICATIONS OF CHRONIC KIDNEY DISEASE
Medication Dose Adjustment Although the loading dose of most drugs
is not affected by CKD because no renal elimination is used in the
calculation, the maintenance doses of many drugs will need to be
adjusted. For those agents in which >70% excretion is by a nonrenal route, such as hepatic elimination, dose adjustment may not be
needed. Some drugs that should be avoided include metformin,
meperidine, and oral hypoglycemics that are eliminated by the kidney.
NSAIDs should be avoided because of the risk of further worsening of
kidney function. Many antibiotics, antihypertensives, and antiarrhythmics may require a reduction in dosage or change in the dose interval.
Several online Web-based databases for dose adjustment of medications according to stage of CKD or estimated GFR are available (e.g.,
http://www.globalrph.com/renaldosing2.htm). Nephrotoxic radiocontrast agents and gadolinium should be avoided or used according to
strict guidelines when medically necessary as described above.
Preparation for Renal Replacement Therapy (See also Chap. 337)
Temporary relief of symptoms and signs of impending uremia, such
as anorexia, nausea, vomiting, lassitude, and pruritus, may sometimes be achieved with protein restriction. However, this carries a
significant risk of malnutrition, and thus plans for more long-term
management should be in place.
Maintenance dialysis and kidney transplantation have extended
the lives of hundreds of thousands of patients with CKD worldwide.
Clear indications for initiation of renal replacement therapy for
patients with CKD include uremic pericarditis, encephalopathy,
intractable muscle cramping, anorexia, and nausea not attributable
to reversible causes such as peptic ulcer disease, evidence of malnutrition, and fluid and electrolyte abnormalities, principally hyperkalemia or ECFV overload, that are refractory to other measures.
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Therapy Because of the individual variability in the severity of
uremic symptoms and renal function, it is ill-advised to assign an
arbitrary urea nitrogen or creatinine level to the need to start dialysis.
Moreover, patients may become accustomed to chronic uremia and
deny symptoms, only to find that they feel better with dialysis and
realize in retrospect how poorly they were feeling before its initiation.
Previous studies suggested that starting dialysis before the onset
of severe symptoms and signs of uremia was associated with prolongation of survival. This led to the concept of “healthy” start and
is congruent with the philosophy that it is better to keep patients
feeling well all along rather than allowing them to become ill with
uremia before trying to return them to better health with dialysis
or transplantation. Although recent studies have not confirmed an
association of early-start dialysis with improved patient survival,
there may be merit in this approach for some patients. On a practical
level, advanced preparation may help to avoid problems with the
dialysis process itself (e.g., a poorly functioning fistula for hemodialysis or malfunctioning peritoneal dialysis catheter) and, thus,
preempt the morbidity associated with resorting to the insertion
of temporary hemodialysis access with its attendant risks of sepsis,
bleeding, thrombosis, and association with accelerated mortality.

Chapter 335 Chronic Kidney Disease

ACE inhibitors and ARBs inhibit the angiotensin-induced vasoconstriction of the efferent arterioles of the glomerular microcirculation.
This inhibition leads to a reduction in both intraglomerular filtration
pressure and proteinuria. Several controlled studies have shown that
these drugs are effective in slowing the progression of renal failure
in patients with advanced stages of both diabetic and nondiabetic
CKD. This slowing in progression of CKD is strongly associated with
the proteinuria-lowering effect. In the absence of an antiproteinuric
response with either agent alone, combined treatment with both
ACE inhibitors and ARBs has been considered. The combination
is associated with a greater reduction in proteinuria compared to
either agent alone. Insofar as reduction in proteinuria is a surrogate
for improved renal outcome, the combination would appear to be
advantageous. However, there is a greater incidence of acute kidney
injury and adverse cardiac events from such combination therapy. It
is uncertain, therefore, whether the ACE inhibitor plus ARB therapy
can be advised routinely. Adverse effects from these agents include
cough and angioedema with ACE inhibitors and anaphylaxis and
hyperkalemia with either class. A progressive increase in serum creatinine concentration with these agents may suggest the presence of
renovascular disease within the large or small arteries. Development
of these side effects may mandate the use of second-line antihypertensive agents instead of the ACE inhibitors or ARBs. Among
the calcium channel blockers, diltiazem and verapamil may exhibit
superior antiproteinuric and renoprotective effects compared to the
dihydropyridines. At least two different categories of response can
be considered: one in which progression is strongly associated with
systemic and intraglomerular hypertension and proteinuria (e.g.,
diabetic nephropathy, glomerular diseases) and in which ACE inhibitors and ARBs are likely to be the first choice; and another in which
proteinuria is mild or absent initially (e.g., adult polycystic kidney
disease and other tubulointerstitial diseases), where the contribution
of intraglomerular hypertension is less prominent and other antihypertensive agents can be useful for control of systemic hypertension.

Patient Education Social, psychological, and physical preparation
for the transition to renal replacement therapy and the choice of
the optimal initial modality are best accomplished with a gradual
approach involving a multidisciplinary team. Along with conservative measures discussed in the sections above, it is important to
prepare patients with an intensive educational program, explaining the likelihood and timing of initiation of renal replacement
therapy and the various forms of therapy available, and the option
of nondialytic maximum conservative care. The more knowledgeable that patients are about hemodialysis (both in-center and
home-based), peritoneal dialysis, and kidney transplantation, the
easier and more appropriate will be their decisions. Patients who
are provided with educational programs are more likely to choose
home-based dialysis therapy. This approach is of societal benefit
because home-based therapy is less expensive and is associated
with improved quality of life. The educational programs should be
commenced no later than stage 4 CKD so that the patient has sufficient time and cognitive function to learn the important concepts,
make informed choices, and implement preparatory measures for
renal replacement therapy.
Exploration of social support is also important. In those who may
perform home dialysis or undergo preemptive renal transplantation,
early education of family members for selection and preparation
of a home dialysis helper or a biologically or emotionally related
potential living kidney donor should occur long before the onset of
symptomatic renal failure.
Kidney transplantation (Chap. 337) offers the best potential for
complete rehabilitation, because dialysis replaces only a small fraction
of the kidneys’ filtration function and none of the other renal functions, including endocrine and anti-inflammatory effects. Generally,
kidney transplantation follows a period of dialysis treatment, although
preemptive kidney transplantation (usually from a living donor) can
be carried out if it is certain that the renal failure is irreversible.

IMPLICATIONS FOR GLOBAL HEALTH
In contrast to the natural decline and successful eradication of many
devastating infectious diseases, there is rapid growth in the prevalence
of metabolic and vascular disease in developing countries. Diabetes
mellitus is becoming increasingly prevalent in these countries, perhaps
due in part to change in dietary habits, diminished physical activity,
and weight gain. Therefore, it follows that there will be a proportionate
increase in vascular and renal disease. Health care agencies must plan
for improved screening for early detection, prevention, and treatment
plans in these nations and must start considering options for improved
availability of renal replacement therapies.
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