CHRONIC LESIONS OF THE TRANSPLANTED KIDNEY
Although 1-year transplant survival is excellent, most recipients experience progressive decline in kidney function over time thereafter.
Chronic renal transplant dysfunction can be caused by recurrent disease, hypertension, cyclosporine or tacrolimus nephrotoxicity, chronic
immunologic rejection, secondary focal glomerulosclerosis, or a
combination of these pathophysiologies. Chronic vascular changes with
intimal proliferation and medial hypertrophy are commonly found.
Control of systemic and intrarenal hypertension with angiotensinconverting enzyme (ACE) inhibitors is thought to have a beneficial
influence on the rate of progression of chronic renal transplant dysfunction. Renal biopsy can distinguish subacute cellular rejection from
recurrent disease or secondary focal sclerosis.

MALIGNANCY
The incidence of tumors in patients on immunosuppressive therapy
is 5–6%, or approximately 100 times greater than that in the general
population in the same age range. The most common lesions are cancer of the skin and lips and carcinoma in situ of the cervix, as well as
lymphomas such as non-Hodgkin’s lymphoma. The risks are increased
in proportion to the total immunosuppressive load administered and
the time elapsed since transplantation. Surveillance for skin and cervical cancers is necessary.
OTHER COMPLICATIONS
Both chronic dialysis and renal transplant patients have a higher incidence of death from myocardial infarction and stroke than does the
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population at large, and this is particularly true in diabetic patients. 1831
Contributing factors are the use of glucocorticoids and sirolimus and
hypertension. Recipients of renal transplants have a high prevalence
of coronary artery and peripheral vascular diseases. The percentage of
deaths from these causes has been slowly rising as the numbers of
transplanted diabetic patients and the average age of all recipients
increase. More than 50% of renal recipient mortality is attributable to
cardiovascular disease. In addition to strict control of blood pressure
and blood lipid levels, close monitoring of patients for indications
of further medical or surgical intervention is an important part of
management.
Hypertension may be caused by (1) native kidney disease, (2) rejection activity in the transplant, (3) renal artery stenosis if an end-to-end
anastomosis was constructed with an iliac artery branch, and (4) renal
calcineurin inhibitor toxicity, which may improve with reduction in
dose. Whereas ACE inhibitors may be useful, calcium channel blockers are more frequently used initially. Amelioration of hypertension to
the range of 120–130/70–80 mmHg should be the goal in all patients.
Hypercalcemia after transplantation may indicate failure of hyperplastic parathyroid glands to regress. Aseptic necrosis of the head of
the femur is probably due to preexisting hyperparathyroidism, with
aggravation by glucocorticoid treatment. With improved management of calcium and phosphorus metabolism during chronic dialysis,
the incidence of parathyroid-related complications has fallen dramatically. Persistent hyperparathyroid activity may require subtotal
parathyroidectomy.
Although most transplant patients have robust production of erythropoietin and normalization of hemoglobin, anemia is commonly
seen in the posttransplant period. Often the anemia is attributable
to bone marrow–suppressant immunosuppressive medications such
as azathioprine, mycophenolic acid, and sirolimus. Gastrointestinal
bleeding is a common side effect of high-dose and long-term steroid
administration. Many transplant patients have creatinine clearances of
30–50 mL/min and can be considered in the same way as other
patients with chronic renal insufficiency for anemia management,
including supplemental erythropoietin.
Chronic hepatitis, particularly when due to hepatitis B virus, can
be a progressive, fatal disease over a decade or so. Patients who are
persistently hepatitis B surface antigen–positive are at higher risk,
according to some studies, but the presence of hepatitis C virus is also
a concern when one embarks on a course of immunosuppression in a
transplant recipient.
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ketoconazole and erythromycin, and some calcium channel blockers
(diltiazem, verapamil) compete with calcineurin inhibitors for P450
catabolism and cause elevated levels of these immunosuppressive
drugs. Analeptics, such as phenytoin and carbamazepine, will increase
catabolism to result in low levels. Aspergillus (Chap. 241), Nocardia
(Chap. 199), and especially CMV (Chap. 219) infections also occur.
CMV is a common and dangerous DNA virus in transplant
recipients. It does not generally appear until the end of the first posttransplant month. Active CMV infection is sometimes associated, or
occasionally confused, with rejection episodes. Patients at highest risk
for severe CMV disease are those without anti-CMV antibodies who
receive a graft from a CMV antibody–positive donor (15% mortality).
Valganciclovir is a cost-effective and bioavailable oral form of ganciclovir that has been proved effective in both prophylaxis and treatment
of CMV disease. Early diagnosis in a febrile patient with clinical suspicion of CMV disease can be made by determining CMV viral load in
the blood. A rise in IgM antibodies to CMV is also diagnostic. Culture
of CMV from blood may be less sensitive. Tissue invasion of CMV
is common in the gastrointestinal tract and lungs. CMV retinopathy
occurs late in the course, if untreated. Treatment of active CMV disease with valganciclovir is always indicated. In many patients immune
to CMV, viral activation can occur with major immunosuppressive
regimens.
The polyoma group (BK, JC, SV40) is another class of DNA viruses
that can become dormant in kidneys and can be activated by immunosuppression. When reactivation occurs with BK, there is a 50%
chance of progressive fibrosis and loss of the graft within 1 year by the
activated virus. Risk of infection is associated with the overall degree
of immunosuppression rather than the individual immunosuppressive drugs used. Renal biopsy is necessary for the diagnosis. There
have been variable results with leflunomide, cidofovir, and quinolone
antibiotics (which are effective against polyoma helicase), but it is most
important to reduce the immunosuppressive load.
The complications of glucocorticoid therapy are well known and
include gastrointestinal bleeding, impairment of wound healing, osteoporosis, diabetes mellitus, cataract formation, and hemorrhagic pancreatitis. The treatment of unexplained jaundice in transplant patients
should include cessation or reduction of immunosuppressive drugs if
hepatitis or drug toxicity is suspected. Therapy in such circumstances
often does not result in rejection of a graft, at least for several weeks.
Acyclovir is effective in therapy for herpes simplex virus infections.
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Two human kidneys harbor nearly 1.8 million glomerular capillary
tufts. Each glomerular tuft resides within Bowman’s space. The capsule circumscribing this space is lined by parietal epithelial cells that
transition into tubular epithelia forming the proximal nephron or
migrate into the tuft to replenish podocytes. The glomerular capillary
tuft derives from an afferent arteriole that forms a branching capillary bed embedded in mesangial matrix (Fig. 338-1). This capillary
network funnels into an efferent arteriole, which passes filtered blood
into cortical peritubular capillaries or medullary vasa recta that supply
and exchange with a folded tubular architecture. Hence the glomerular
capillary tuft, fed and drained by arterioles, represents an arteriolar
portal system. Fenestrated endothelial cells resting on a glomerular
basement membrane (GBM) line glomerular capillaries. Delicate foot
processes extending from epithelial podocytes shroud the outer surface
of these capillaries, and podocytes interconnect to each other by slitpore membranes forming a selective filtration barrier.
The glomerular capillaries filter 120–180 L/d of plasma water containing various solutes for reclamation or discharge by downstream
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