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patient should be assumed to have renal insuffi-
ciency. Hypovolemia and nephrotoxic medica-
tions should be avoided, if possible; radiographic
contrast dyes should be used with caution; and
dosage of drugs excreted renally should be ad-
justed appropriately. In this context it is also im-
portant to note that both trimethoprim and
cimetidine cause a rise in serum creatinine level,
without truly changing renal function, by inter-
fering with normal tubular secretion of creati-
nine. Tubular secretion of creatinine plays a larger
role in creatinine excretion as renal function de-
clines. This elevation is reversible when the drug
is discontinued.

Gingival Hyperplasia

An important and often overlooked aspect of pa-
tient care is attention to oral hygiene. Both cal-
cium channel blockers and cyclosporine are asso-
ciated with gingival hyperplasia in up to 30
percent of patients. The combination of drugs can
be additive or even synergisdc in their effect on
gingival tissue.* Attention to preexisting perio-
dontal disease and good maintenance of oral hy-
giene are important for prevention. Extensive
oral surgery and gingival excision might be neces-
sary for florid cases.

Liver Function Abnormalities

Abnormalities of liver function tests are common
in the transplant population; some series are re-
ported as having an incidence of more than 60
percent.’® In the liver transplant group, liver
function test abnormalities can be due to rejec-
tion, infection, or technical complications. It is
best that these possibilities be evaluated by the
transplant center, especially after recent trans-
plantation. In other transplant groups the causes
of liver function test abnormalities are discussed
below. Both azathioprine and cyclosporine have
been associated with abnormalities in liver tests.’!
The abnormalities associated with azathioprine
suggest an obstructive process. In a stable recipi-
ent in whom azathioprine is the suspected cause of
liver dysfunction, the drug can be discontinued as
long as the cyclosporine dose is adequate. If after
6 to 8 weeks the liver function abnormalities have
resolved, the patient can be rechallenged with the
drug. If the abnormalities have not resolved, then
azathioprine was probably not the cause, and the
patient can resume using the drug. With cyclo-

sporine, the abnormality might be hepatitic but is
usually cholestatic, causing increases in both alka-
line phosphatase and bilirubin levels. The hepatic
toxicity of cyclosporine is dose related; checking
cyclosporine levels and lowering the dose of the
drug will often yield resolution of the liver dys-
function. Other commonly used drugs might also
cause liver dysfunction; these drugs include isonia-
zid, alpha-methyldopa, and phenothiazines.

The major cause of liver dysfunction following
transplantation is viral hepatids. In the immediate
post-transplant period, acute hepatitis can be
caused by CMV, EBV, or other herpesvirus infec-
tions. These diseases are usually self-limited and
can be diagnosed and treated as described above.
Hepatitis A usually causes no more problems in
the transplant recipient than in other patients.

The prevalence of and morbidity from hepatitis
B and C are under debate. Hepatitis B seroposi-
tive individuals are not used as organ donors;
therefore, hepatitis B is not an issue in this group.
Hepatitis C seropositive individuals were used as
organ donors before the recently available tests
for hepatitis C antibody, antigen, and RNA. Hepa-
titis C seems to have been transmitted to 100 per-
cent of recipients receiving organs from infected
donors, although the actual incidence of clinically
important liver disease is disputed. Currently hepa-
titis C seropositive organs are used only for recipi-
ents expected to die of organ failure within 24 to
48 hours unless transplantation is performed.

For hepatitis B or C seropositive recipients, the
incidence of progressive liver disease is also un-
certain. A substantial number of kidney recipi-
ents could die of chronic liver disease many years
after a successful transplant, although the precise
number is unclear. It was originally thought that
more than 50 percent of kidney transplant recipi-
ents carrying the hepatitis B virus would die of
chronic liver disease 5 years or more after trans-
plantation.’> More recent studies suggest that
chronic liver disease occurs in only about 10 percent
of these patients.’3 In addition, the prevalence of
hepatitis B in the transplant populaton is falling
as a result of routine blood screening for the virus,
vaccination, and the use of erythropoietin in limit-
ing transfusions.

With the recent availability of screening for
hepatitis C, there have been many reports of dis-
ease prevalence. Prevalence in dialysis and trans-
plant populations varies from 10 percent to more
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than 50 percent, correlating with the length of
time on dialysis and the number of transfusions
received.’* The long-term outcome of recipients
carrying this virus remains to be determined, al-
though the post-transplant course is in general
benign. It is currently considered appropriate to
perform renal, pancreas, or heart transplants in
hepatitis B or C seropositive recipients who have
stable hepatic function and are without evidence
of progressive liver disease.

Liver transplantation in these recipients is
more controversial. Hepatitis B will recur in 100
percent of recipients, and at least 50 percent will
experience progressive liver disease as a result of
the virus.’s Although hepatitis C will probably
recur in 100 percent of recipients, the incidence
of major or progressive viral disease is unknown
but is probably under 50 percent.’ Currently
hepatitis B is an important relative contraindica-
tion to transplantation, whereas hepatitis C is
considered a minor relative contraindication. As
the biological processes of these viruses and dis-
eases are further elucidated and as interventions
to alter their natural history become available,
these recommendations might change.

A patient with persistent abnormalities of liver
function should be examined by a hepatologist,
and consideration should be given to a liver bi-
opsy. It is also worth noting that a common source
of elevated alkaline phosphatase levels in patients
with chronic kidney or liver disease can result
from bone, not liver, disease.

Hypercalcemia

Hypercalcemia after renal transplantation occurs
in up to 30 percent of recipients as a result of
hyperplasia of the parathyroid glands. The abnor-
malities present during uremia that cause para-
thyroid hyperplasia — phosphate retention, fail-
ure of activation of vitamin D, and resistance to
parathyroid hormone (PTH) action — disappear
rapidly when the patent receives a functioning
kidney, whereas resolution of hyperplasia lags be-
hind. Seventy percent of cases of hypercalcemia
resolve spontaneously during the first 12 months,
while 25 percent of patients have persistent,
asymptomatic, borderline hypercalcemia with levels
less than 11.5-12.0 mg/dL. The remaining 5 per-
cent of patients eventually require parathyroidec-
tomy because calcium levels consistently exceed
12 mg/dL or they show symptoms of hypercal-

cemia.’’ Asymptomatic elevation of calcium and
PTH levels in the early post-transplant period
should therefore be monitored for at least 12
months before considering parathyroidectomy.
While both calcium and PTH levels are impor-
tant for diagnosis, the criterion for parathy-
roidectomy is the calcium level. PTH levels are
often elevated in recipients who have excellent
renal function and normal calcium levels and can-
not be the basis for a decision regarding surgery.
This elevation in PTH is probably due to the
residual renal insufficiency, as well as parathyroid
hyperplasia, present in all renal recipients. The
recommended surgical procedure is now four-
gland removal plus autotransplantation of an ap-
propriate amount of tissue to the sternocleido-
mastoid or forearm muscles.

Bone Disease

Long-standing renal and hepatic disease often
results in osteomalacia or osteoporosis. Following
a transplant, because many metabolic abnormali-
ties are normalized, patients might require large
doses of vitamin D and calcium to help restore
proper bone mass and mineralization, particularly
in hepatic transplant patients who had biliary ob-
structive diseases in which there was long-term
malabsorption of fat-soluble vitamin D.

Hematologic Problems
Erythrocytosis with hematocrit levels greater
than 55 percent occurs in 10 to 15 percent of renal
transplant recipients.’® It appears to result from
the continued secretion of erythropoietin by the
native kidneys that has escaped from the normal
feedback mechanisms.’® Although erythrocytosis
can be cured by bilateral native nephrectomy,
most cases are managed by periodic phlebotomy
(without iron therapy), because the condition
seems to resolve with time, perhaps as the native
kidneys are gradually obliterated. A recent report
suggests that erythrocytosis will respond to the
administration of theophylline.5 '
Azathioprine causes macrocytosis by blocking
folate metabolism; the macrocytosis cannot be
reversed by administration of folic acid. Macro-
cytosis occurs in virtually all patents taking aza-
thioprine and requires no investigation; mean
corpuscular volume (MCV) levels greater than
110 pm? are not unusual. In fact, a patient taking
azathioprine who has a normal MCV might be
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iron deficient, which can be supported by check of
the corpuscular red cell distribution width.

Finally, few patients will show a persistent
leukocytosis, with a cell count usually in the range
of 12,000 to 20,000 p.m3. The cause is not known,
although it could be due to either persistent
demargination of white cells from steroid therapy
or disordered leukocyte trafficking induced by the
immunosuppressive drugs. It is not unusual to see
both leukocytosis and thrombocytosis during the
period of marrow recovery following successful
renal transplantation.

Psychosocial Issues

The dependency on the functon of a foreign
organ and the rapidity with which patients can
become well after transplantation or deteriorate
when an organ fails create a series of unique prob-
lems. High-dose steroids can induce euphoria and
mania, and a rapid steroid taper can be associated
with depression. Fortunately these side effects are
uncommon, transient, and take place almost
solely in an inpatient setting.

Most patients derive substantial benefit from
their organs and report enhanced well-being,
quality-of-life indicators, and ability to work, and
they can attend school and participate in normal
activities. Within this group of patients two types
of problems can be anticipated. The first, non-
compliance with medications, occurs particularly
among adolescents and is associated with notions of
invulnerability, which are common in adolescents,
and with the desire to avoid cosmetically undesir-
able side effects of immunosuppression, e.g., acne
and Cushingoid facies from glucocorticoids.

A second problem is divorce, which might
occur soon after a successful transplant. The
healthy spouse has often been consumed by
care of the sick spouse. When transplantation
enables the recipient to resume normal activities,
the healthy spouse might choose to disengage and
concentrate on his or her own life, before the
recipient has a chance to develop any complications
from the procedure. The healthy spouse also
might feel relatively free of guilt about divorce
because the recipient is now “well.” A variation of
this scenario is that the recipient no longer must
be dependent on the healthy spouse. The roles of
caregiver and dependent have been usurped, and
one or both parties might find their new roles
untenable.5!

Transplant patients and their families face se-
vere financial stress. The most common problem
is inability to pay for expensive immunosuppres-
sive medications. For example cyclosporine can
cost up to $12,000 per year. This cost leads to
episodes in which the patient discontinues immuno-
suppression and suffers subsequent graft loss with
resulting morbidity and mortality. The patchwork
of federal, state, and private methods of payment
are usually successful in helping most patients. It
is important for patients to plan well into the
future how they will pay for medications. Consul-
tation with the transplant center and coordination
with local social service resources are important,
because the center is likely to have the most infor-
mation about and access to available resources.

Summary

The growth and success of transplantation assures
that increasing numbers of transplant recipients
will seek care from generalist, primary care physi-
cians. It will be important for these physicians to
be aware of potential problems and complications
that are unique to the transplanted organ and to
the immunosuppressive medical regimen. Like-
wise, knowledge of common myths, misconcep-
tions, presentations, and problems will enhance
the ability to diagnose and treat these patients.
The ultimate mainstay of care is consultation with
the patient’s transplant center at an early stage of
problem formation to create a care plan and to
transfer the patient to the center if the condition
necessitates such action.
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