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cientific and technical advance-
ments have made organ transplanta-
tion the treatment of choice for
increasing numbers of patients with
end-stage organ failure. As a result,
the number of organ transplantations
performed annually has increased.
Because of this increase, more trans-
plant recipients than before receive

* This article has been designated for CE
credit. A closed-book, multiple-choice exami-
nation follows this article, which tests your
knowledge of the following objectives:

1. Understand transplant-specific issues,
including key interventions

2. Analyze the role of immunosuppressive
therapy unique to transplant recipients

3. Explore the potential complications
associated with organ transplantation
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ongoing healthcare in local commu-
nity settings and return to the trans-
plant center for periodic checkups or
treatment for marked complications.
A transplant recipient may be admit-
ted to a local hospital for a diagnosis
unrelated to transplantation and
routinely treated in that setting, but
regardless of whether the admitting
diagnosis is transplant related, the
patient’s status as a transplant recip-
ient must be considered when the
plan of care is designed.

In this article, we address
transplant-specific issues, assessment
of patients who are transplant recipi-
ents, and key interventions to help
healthcare providers successfully care
for these patients in collaboration with
the transplant center. We focus on
those aspects of care that are unique
to transplant recipients, including
organ rejection and immuno-
suppressive drug therapy, risk of
infection, physical and psychosocial
problems common in all transplant
recipients, and organ-specific assess-
ments and nursing interventions for
recipients of heart, lung, liver, kid-
ney, and pancreas transplants.

Organ Rejection and
Immunosuppressive Therapy
The immune system evolved to
protect the host from microbial
invasion by recognizing as “nonself”
any foreign material (antigen) that
enters the body and then eliminating
or neutralizing the foreign material.
Thus, the immune system of a trans-
plant recipient is programmed to
recognize the transplanted organ as
nonself and to take action to elimi-
nate or neutralize the graft, a process
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known as rejection. Immunosuppres-
sive therapy is used to inhibit the
immune system and protect the graft
from this natural response.

Acute rejection of a transplanted
organ involves interactions among
antigens from the donor organ, the
recipient’s T cells and B cells, and
chemical messengers known as
cytokines or interleukins.! Because
of the complexity of the process,
many potential targets exist for
intervention with immunosuppres-
sive medications.

The first step in acute rejection
involves preparation, or “presenta-
tion,” of the donor antigens by cells
that act as antigen-presenting cells;
these cells may come from either the
recipient or the donor. Next, recipient
T cells, including helper (CD4™) and
cytotoxic (CD8™) T cells, recognize
donor antigens on the surface of the
antigen-presenting cells. The antigen-
presenting cells produce a cytokine
called interleukin-1 (IL-1), which
acts as a signal to activate the helper
T cells. Antigen recognition and acti-
vation by IL-1 trigger helper T cells to
secrete various cytokines, including
IL-2, and also stimulate other T cells to
express receptors specific for IL-2. I1L-2
binds to these receptors and causes
proliferation of cytotoxic T cells,
which can bind directly to cells in the
grafted organ and cause cell lysis.

Helper T cells produce other cyto-
kines in addition to IL-2, including
IL-4 and IL-5, that can cause trans-
formation of B cells into plasma cells.
Plasma cells produce antibodies that
bind specifically to the target antigens
on cells in the graft, leading to com-
plement fixation and injury to the
graft. Figure 1 illustrates the process
of rejection and the sites of action of
immunosuppressive medications.’
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Figure 1 Sites of action for immunosuppressive agents.

Abbreviation: IL, interleukin.

Adapted from Handschumacher,? copyright 1990, with permission from Elsevier.

Immunosuppressive therapy can
be divided into 3 general categories:
induction, maintenance, and rejec-
tion. In all 3 categories, multiple drugs
are generally used to target different
steps in the rejection process. Induc-
tion therapy refers to the drugs and
doses used in the immediate peritrans-
plant period, when the risk of rejection
is highest and potent immunosup-
pression is needed; such therapy may
also be used when renal function is
compromised. Although the risk of
rejection is highest in the first 3
months after transplantation, the
risk is present throughout the rest
of the recipient’s life, and therefore
maintenance immunosuppression is
continued indefinitely, usually with

reduced doses of drugs. If episodes of
organ rejection are diagnosed, rejec-
tion treatment is typically initiated
at higher doses of drugs and/or with
more potent intravenous immuno-
suppressants. After resolution of the
acute rejection episode, doses typi-
cally are tapered down to mainte-
nance therapy levels. Table 1 lists
the actions, administration, and
adverse effects of commonly used
immunosuppressive drugs.*®
Because the need for mainte-
nance immunosuppression is life-
long, transplant recipients must
continue to take their immunosup-
pressive medications during any ill-
ness or hospitalization. Maintaining
aconsistent blood level of immuno-
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Drug, generic names
(brand names)

Classification and action

Table 1 Classification, dosage, administration, and adverse effects for commonly used immunosuppressive drugs®®

Usual dosage range

Administration

Adverse effects

Cyclosporine
(original formulation:
Sandimmune; microemulsion
formulation: Neoral, Gengraf)

Original and microemulsion
formulations are not
interchangeable

Calcineurin inhibitor
Inhibits T-cell proliferation and
differentiation

3-10 mg/kg per day orally in divided doses, adjusted
according to blood levels

Intravenous dose is typically 1/3 of the oral dose

Oral form available as capsules or liquid, usually given every 12 h

Oral liquid should be mixed with milk, chocolate milk, apple
juice, or orange juice in a glass container

Intravenous form should be diluted in isotonic sodium chloride
solution or 5% dextrose in water, prepared in a glass container
and non—polyvinyl chloride tubing, and administered over 2-6
hours or as a continuous infusion over 24 hours

Contact transplant center for preferred intravenous
administration method before starting intravenous therapy

Most common: tremor, hirsutism, gingival hyperplasia, hypertension, nephro-
toxic effects, hyperlipidemia, hypomagnesemia, hyperuricemia

Other effects: headache, numbness, tingling, nausea, vomiting, diarrhea, hepa-
totoxic effects, increased risk of infection, lymphoma

Tacrolimus, FK-506
(Prograf)

Calcineurin inhibitor
Inhibits T-cell proliferation and
differentiation

0.05-0.2 mg/kg per day orally in divided doses, adjusted
according to blood levels

Intravenous dose is 25% of the total daily oral dose

Oral form usually given every 12 hours

Intravenous form diluted in isotonic sodium chloride solution
or 5% dextrose in water, prepared in a glass or non—polyvinyl
chloride container, and given through a dedicated intravenous
line as a continuous infusion over 24 hours

Contact transplant center for preferred intravenous
administration method before starting intravenous therapy

Most common: constipation, nausea, diarrhea, abdominal pain, headache,
insomnia, tremor, hyperglycemia, hypertension, nephrotoxic effects,
hypomagnesemia, hyperuricemia, hyperlipidemia, thrombocytopenia

Other effects: vomiting, arrhythmias, hepatotoxic effects, hyperkalemia, anemia,
leukocytosis, flushing, itching, hair loss, neurotoxic effects (including
seizures, aphasia, confusion, psychosis, paresthesias), photophobia, blurred
vision, tinnitus, increased risk of infection, lymphoproliferative disorders

Azathioprine
(Imuran)

Antiproliferative

Inhibits purine metabolism, blocks
most T-cell functions, inhibits
primary antibody synthesis,
decreases number of circulating
monocytes and granulocytes

2-5 mg/kg per day, adjusted according to white blood cell
count

Intravenous and oral doses are the same

Usually given as a single daily dose; can be given in divided
doses or with food to decrease gastrointestinal intolerance

Intravenous dose should be diluted in 5% dextrose in water
or isotonic sodium chloride solution and infused over 30-60
minutes

Most common: nausea, vomiting, neutropenia, thrombocytopenia
Other effects: anemia, hepatotoxic effects, pancreatitis, alopecia, increased risk
of infection and malignant neoplasms

Mycophenolate mofetil
(CellCept),

Mycophenolic acid
(Myfortic)

Antiproliferative

Selectively inhibits de novo pathway
of purine synthesis; more specific
and potent inhibition of T- and B-cell
proliferation than azathioprine

Mycophenolate mofetil: 500-1500 mg twice a day
Intravenous and oral doses are the same

Mycophenolic acid: 360-720 mg orally twice a day

Twice-daily dose usually given every 12 hours

Do not crush, break, chew, or open capsules

Intravenous dose should be diluted in 5% dextrose in water
to 6 mg/mL concentration and infused over at least 2 hours

Avoid skin contact with intravenous solution

Most common: constipation, diarrhea, nausea, vomiting, neutropenia, anemia

Other effects: abdominal pain, headache, confusion, tremor, hypertension,
peripheral edema, gastrointestinal bleeding, increased cough, acne, rash, tremor,
changes in phosphorus or potassium levels, insomnia, thrombocytopenia,
hyperlipidemia, increased risk of infection or malignant neoplasms

Sirolimus, Rapamycin
(Rapamune)

Proliferation signal inhibitor
Inhibits T-cell progression from G,
to S phase, blocking lymphocyte

proliferation
Inhibits vascular response to injury

1-8 mg orally once daily

Must be taken at least 4 hours after cyclosporine dose
Should be taken consistently with or without food
Oral solution should be mixed in water or orange juice

Most common: nausea, diarrhea, anemia, thrombocytopenia, neutropenia,
hyperuricemia, hyperlipidemia, hypertension

Other effects: arthralgia, asthenia, headache, interstitial lung disease, hepatotoxic
effects, peripheral edema, rash, insomnia, acne, delayed wound healing, thrombo-
embolism, lymphocele, nephrotoxic effects (only when given in combination with
cyclosporine or tacrolimus), increased risk of infection and malignant neoplasms

Methylprednisolone/prednisone
(Solu-Medrol, Deltasone)

Corticosteroid

Depletes lymphocytes, inhibits
macrophages, affects T-cell
activation

Prednisone: 2.5-100 mg/d orally, in single or divided doses

Methylprednisolone: 250-1000 mg/d intravenously

Oral dose usually given after meals

Intravenous dose can be given via infusion over several
minutes; doses =500 mg should be given over at least 30
minutes

Most common: gastrointestinal upset, anxiety, insomnia, osteoporosis,
Cushing syndrome, hyperglycemia, weight gain

Other effects: mood swings, growth depression, hypertension, sodium and fluid
retention, impaired skin healing, skin atrophy, cataracts, glaucoma, adrenocortical
insufficiency, gastric ulceration, acne, hirsutism, increased risk of infection

Antithymocyte globulin, equine
(ATGAM)

Polyclonal antibody
Depletes lymphocytes

10-15 mg/kg intravenously daily for 14 doses and then
10-15 mg/kg every other day for 14 days (up to 21 doses)

Diluted in isotonic sodium chloride solution, 5% dextrose in
water and 0.45% sodium chloride solution, or 5% dextrose
in water and 0.2% sodium chloride solution to a maximum
concentration of 4 mg/mL; mixture should not be shaken

Dose infused via high-flow central vein over at least 4 hours
via a 0.22- to 1-um filter

Skin testing before therapy recommended: intradermal dose
of 0.1 mL of 1:1000 dilution in isotonic sodium chloride
solution with a contralateral injection of isotonic sodium
chloride solution as control

Can premedicate with acetaminophen, diphenhydramine, and/or
corticosteroids to reduce incidence of infusion-related reactions

Most common: fever, chills, pruritus, rash, urticaria, leukopenia,
thrombocytopenia, arthralgias, headache, nausea, vomiting, diarrhea

Other effects: serum sickness, anaphylaxis, pulmonary edema, apnea, acute
renal failure, back pain, chest pain, seizures, paresthesia, confusion,
dizziness, syncope, increased risk of infection and malignant neoplasms

Antithymocyte globulin, rabbit;
RATG (Thymoglobulin)

Polyclonal antibody
Depletes lymphocytes

1.5 mg/kg per day intravenously for 7-14 days

Diluted in 50-500 mL isotonic sodium chloride solution or 5%
dextrose in water to a final concentration of ~0.5 mg/mL
Mixed gently by inverting the container only once or twice

First dose infused over 6 hours; subsequent doses over 4
hours through a 0.22-um filter via a central catheter or a
percutaneously inserted central catheter

Most common: fever, chills, abdominal pain, nausea, diarrhea, dyspnea,
dizziness, thrombocytopenia, leukopenia, myalgias/arthralgias, headache,
hypertension, tachycardia, peripheral edema, hyperkalemia, infections

Other effects: anaphylaxis, serum sickness, anemia, periorbital edema,
seizures, congestive heart failure, bradycardia, myocarditis, hyperglycemia,

increased risk of malignant neoplasms .
Continued
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Table 1 Continued

Drug Classification and action Usual dose range Administration Adverse effects

Can premedicate with acetaminophen, diphenhydramine,
and/or corticosteroids to reduce incidence of infusion-
related reactions

Muromonab-CD3, OKT3
(Orthoclone OKT3)

Monoclonal antibody
Blocks T-cell function

5 mg/d intravenously for 10-14 days Patients should be premedicated with methylprednisolone (8 ~ Most common: cytokine release syndrome (fever, headache, rigor, chills, tremor,
mg/kg), acetaminophen, and diphenhydramine 1-4 hours nausea, vomiting, abdominal pain, myalgia, arthralgia, rash); occurs with the
before administration first 2-3 doses

Before OKT3 is given, patient’s temperature must be reduced  Other effects: severe cytokine release syndrome (pulmonary edema, hypoten-
to 37.8°C (100°F) and volume overload/uncompensated heart  sion, hypertension, tachycardia, tachypnea, respiratory failure, cardiac arrest,
failure must not be present arrhythmias, decreased urine output), dizziness, seizures, cerebral edema,

Solution should not be shaken encephalopathy, anaphylaxis, aseptic meningitis, hearing loss, impaired vision,

Administered via intravenous infusion over <1 min aplastic anemia, neutropenia, thrombocytopenia, increased risk of infection and

For the first few doses, patient should be closely monitored in  lymphoma
a facility equipped for cardiopulmonary resuscitation

Daclizumab (Zenapax) Monoclonal antibody
IL-2 receptor blocker; inhibits

IL-2—dependent T-cell activation

1 mg/kg intravenously for 5 doses
First dose given within 24 hours before surgery;
subsequent doses, every 14 days

Each dose diluted in 50 mL isotonic sodium chloride solution Most common: gastrointestinal distress
(mixed gently, not shaken) and infused over 15 minutes Other effects (frequency in clinical trials similar to that of placebo): hypertension,
through a peripheral or central venous catheter hypotension, chest pain, tachycardia, peripheral edema, dyspnea, pulmonary
edema, tremor

Basiliximab (Simulect) Monoclonal antibody; IL-2 receptor
blocker; inhibits IL-2—dependent

T-cell activation

20 myg intravenously for 2 doses
First dose given approximately 2 hours before
transplantation; second dose, 4 days later

Diluted to a volume of 50 mL in isotonic sodium chloride Most common: gastrointestinal distress
solution or 5% dextrose in water Other effects (frequency in clinical trials similar to that of placebo): anemia,
Mixed gently (should not be shaken) and infused over 20-30  hypertension, headache, pulmonary edema, insomnia, asthenia, dizziness,
min through peripheral or central venous catheter dyspnea, fever, tremor

Alemtuzumab (Campath) Monoclonal antibody

Induces cell lysis of lymphocytes

20-30 mg intravenously once daily (frequency and duration
of therapy vary by transplant center)

Desired dose diluted in 100 mL of isotonic sodium chloride  Most common: anemia, neutropenia, thrombocytopenia, infection, infusion-
solution or 5% dextrose in water related reactions (hypotension, bronchospasm, shortness of breath, fever,
Mixed gently (should not be shaken) chills, rigor, rash), nausea, vomiting, diarrhea, headache, fatigue
Should be protected from light Other effects: dysthesias, dizziness, tremor, peripheral edema, bronchitis, pneu-
Infused over 2 hours monitis, hypertension, hypotension, tachycardia, myalgias, skeletal pain
Patients premedicated with diphenhydramine and acetaminophen
30 minutes before first dose, at any dose escalation, and as
clinically indicated

toms of infection promptly. Care
providers should maintain a high
index of suspicion, because the
usual signs and symptoms of infec-
tion, such as inflammation and
fever, can be masked by immuno-
suppressive drugs. Aggressive inves-
tigation of seemingly minor signs
and symptoms or findings may be
warranted.

Other Problems Common
in Transplant Recipients

Several other medical problems
are common in transplant recipients.
These include renal dysfunction,
hypertension, diabetes, hyperlipi-
demia, osteoporosis, malignant neo-
plasms, and difficulties in
psychosocial adjustment.
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Renal Dysfunction

Renal dysfunction is one of the
most common adverse effects of
treatment with cyclosporine and
tacrolimus. The mechanisms are
largely related to vasoconstrictive
effects on afferent arterioles and to
tubulointerstitial fibrosis.” Monitor-
ing and control of blood levels of
cyclosporine and tacrolimus, use of
calcineurin inhibitor-free immuno-
suppression protocols, and avoidance
of additional nephrotoxic agents are
approaches to preserve renal function.

Hypertension

Hypertension develops in many
transplant recipients and is associated
with immunosuppressive medica-
tions, especially cyclosporine and, to a

lesser degree, tacrolimus, sirolimus,
and corticosteroids. Other factors
may include preexisting hypertension,
waorsening renal function, and vol-
ume expansion. Control of hyper-
tension can be challenging and often
requires the use of several agents.

Diabetes

Several immunosuppressive
medications, especially corticosteroids
and tacrolimus, are associated with
hyperglycemia. Many transplant
recipients require therapy, including
dietary modification, use of oral
hypoglycemics, and/or use of insulin.

Hyperlipidemia

Hyperlipidemia is common after
transplantation. Development can

http://ccn.aacnjournals.org

be multifactorial; risk factors include
ahistory of ischemic coronary disease,
corticosteroid therapy, high blood
glucose levels, and weight gain.*
Lipid-lowering 3-hydroxy-methylglu-
taryl coenzyme A reductase inhibitors
(statins) are effective in lowering
lipid levels,” although combining
cyclosporine or tacrolimus and a
statin increases the risk of rhabdo-
myolysis and requires close follow-up
for signs and symptoms of muscle
weakness and elevated levels of crea-
tine kinase and liver enzymes.

Osteoporosis

Before transplantation, transplant
recipients often have decreased bone
density, which is related to multiple
factors, including inactivity, low cal-

http://ccn.aacnjournals.org

cium intake, cachexia, and prolonged
loop diuretic therapy. Transplant
recipients experience further loss of
bone mass within months after
transplantation®; reductions are
marked in older patients despite
calcium supplementation.? Cyclo-
sporine, tacrolimus, and cortico-
steroids all have been associated
with bone loss. Compression frac-
tures are common. Preventive
strategies include weight-bearing
exercise, calcium supplementation,
reduction in or withdrawal of corti-
costeroid therapy, and post-
menopausal estrogen replacement.
Bisphosphonates, calcitriol,%% and
calcitonin nasal spray have been use-
ful for the prevention and treatment
of transplant-related osteoporosis.

Malignant Neoplasms

Malignant neoplasms, a major
cause of late death in transplant
recipients, are a consequence of
chronic immunosuppression. The
incidence increases with intensity of
immunosuppression and cumula-
tive years of exposure. The most
common tumors involve the skin
and lips*; the next most common
are lymphoproliferative disorders,
mainly non-Hodgkin lymphoma.
The frequency of lymphoprolifera-
tive malignant tumors is lowest in
kidney recipients and highest in
heart and lung recipients and chil-
dren.” An increased incidence of
lymphoma has been observed in
patients who received muromonab-
CD3 (OKT3) or antithymocyte glob-
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Drug

Table 2 Drug interactions for commonly used immunosuppressive agents* ¢’

Interactions that increase drug level

Interactions that decrease drug level

Other drugs whose level/effect
is increased by drug

Other drugs whose level/effect
is decreased by drug

Interactions producing additive toxic effects

Cyclosporine

Acetazolamide, allopurinol, amiodarone, amlodipine,
amprenavir/fosamprenavir, azithromycin, bromocriptine,
carvedilol, ceftriaxone, chloramphenicol, chloroquine,
cimetidine, cisapride, clarithromycin, clonidine, colchicine,
dalfopristin/quinupristin, danazol, diltiazem, doxorubicin,
doxycycline, erythromycin, felodipine, fluconazole,
fluvoxamine, glipizide, glyburide, imatinib, isoniazid,
itraconazole, ketoconazole, mestranol, methotrexate,
methylprednisolone, methyltestosterone, metoclopramide,
metronidazole, nefazodone, nelfinavir, nicardipine,
nifedipine, norfloxacin, oral contraceptives, pentazocine,
prednisone, propafenone, ritonavir, saquinavir, stanozolol,
tacrolimus, tamoxifen, telithromycin, testosterone,
ticarcillin, verapamil, voriconazole

Also: grapefruit juice, fatty foods, milk

Bosentan, bupropion, carbamazepine,
cholestyramine, clindamycin,
dexamethasone, nafcillin, nevirapine,
octreotide, omeprazole, orlistat,
oxcarbazepine, phenobarbital,
phenytoin/fosphenytoin, primidone,
rifabutin, rifampin, sulfadiazine,
sulfamethoxazole/trimethoprim,
terbinafine, warfarin

Also: St. John's wort, garlic, red wine,
chronic alcohol use

Bosentan, caspofungin, colchicine, digoxin,
etoposide, methotrexate, nifedipine,
pravastatin, sirolimus, tolterodine,
tretinoin

Mycophenolate mofetil, warfarin

Nephrotoxic effects: angiotensin-converting enzyme
inhibitors, acyclovir, amikacin, amphotericin, ganciclovir,
gentamicin, melphalan, nonsteroidal anti-inflammatory
drugs, tacrolimus, tobramycin

Myositis: statins

Increased serum levels of potassium: angiotensin-
converting enzyme inhibitors, amiloride, spironolactone

Hepatotoxic effects: valproic acid

Neurotoxic effects: acyclovir, ganciclovir, imipenem,
quinolones

Tacrolimus

Amprenavir/fosamprenavir, basiliximab, bromocriptine,
chloramphenicol, cimetidine, clarithromycin, clotrimazole,
cyclosporine, dalfopristin/quinupristin, danazol, diltiazem,
erythromycin, ethinyl estradiol, fluconazole, itraconazole,
ketoconazole, methylprednisolone, metoclopramide,
metronidazole, nefazodone, nelfinavir, nicardipine,
nifedipine, omeprazole, ritonavir, saquinavir,
telithromycin, theophylline, verapamil, voriconazole

Carbamazepine, caspofungin, nafcillin,
nevirapine, oxcarbazepine,
phenytoin/fosphenytoin, phenobarbital,
primidone, rifabutin, rifampin

Also: St. John’s wort

Ziprasidone

Nephrotoxic effects: angiotensin-converting enzyme
inhibitors, acyclovir, amikacin, amphotericin,
cyclosporine, ganciclovir, gentamicin, nonsteroidal
anti-inflammatory drugs, tobramycin

Myositis: statins

Increased serum levels of potassium: angiotensin-
converting enzyme inhibitors, amiloride, spironolactone

Azathioprine

Allopurinol, mesalamine, sulfasalazine

Cyclosporine, warfarin

Bone marrow suppression: angiotensin-converting enzyme
inhibitors, ganciclovir, sulfamethoxazole/trimethoprim
Hepatotoxic effects: methotrexate

Mycophenolate
mofetil/mycophenolic acid

Antacids, cholestyramine, cyclosporine, iron

Acyclovir, ganciclovir

Oral contraceptives

Sirolimus

Amprenavir/fosamprenavir, cyclosporine, diltiazem,
erythromycin, itraconazole, ketoconazole, saquinavir,
telithromycin, voriconazole

Also: grapefruit juice

Carbamazepine, nafcillin, nevirapine,
oxcarbazepine, phenobarbital,
phenytoin/fosphenytoin, primidone,
rifabutin, rifampin

Also: St. John's wort

Prednisone/methylprednisolone

Clarithromycin, itraconazole, ketoconazole, ritonavir

Methylprednisolone only: aprepitant,
dalfopristin/quinupristin, diltiazem

Butalbital, carbamazepine, oxcarbazepine,
phenobarbital, phenytoin/fosphenytoin,
primidone, rifampin

Cyclosporine, tacrolimus

Bupropion, quetiapine

Hyperglycemia: gatifloxacin

Prolonged weakness/myopathy: atracurium,
cisatracurium, pancuronium, rocuronium, vecuronium

Peripheral edema: montelukast

Gastrointestinal distress: aspirin

Basiliximab

*Blank cells indicate that no drug interactions of this type have been documented.

Tacrolimus

ulin for induction immunosuppres-
sion, but not in those who received
antibodies to IL-2 receptors.” The
risk is also increased in patients who
receive repeated courses of
muromonab-CD3.% Incidences of
other common tumors (eg, breast,
cervix, lung, colon, prostate) are
similar to the incidences in the gen-
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eral population,* although the
tumor course may be more aggres-
sive because of immunosuppressive
medications. All transplant recipi-
ents require comprehensive physical
examination and screening at rec-
ommended intervals. Treatment for
established tumors often involves
reduction of immunosuppression

therapy, with careful follow-up to
screen for graft rejection.

Difficulties in Psychosocial Adjustment
Most transplant recipients return
to a full life after transplantation;
many return to work or school within
3to 6 months, although some remain
disabled for medical reasons. Barriers

http://ccn.aacnjournals.org

to full rehabilitation include the
inability to find work, concerns about
future medical needs, and fear of
loss of disability income or insurance.
Depression and anxiety are common
because of disruptions in family
dynamics, financial concerns, physi-
cal discomfort, and setbacks after
transplantation.” The adverse effects

http://ccn.aacnjournals.org

of immunosuppressive agents, includ-
ing cushingoid appearance, hirsutism,
acne, mood disorders, growth retar-
dation in children, cataracts, and
osteoporosis, also present challenges
that affect body image and the recip-
ients’ sense of well-being. In some
recipients, perceived overwhelming
physical or psychosocial challenges

may lead to noncompliance with
posttransplant medications.

Organ-Specific Considerations

In addition to problems common
to many transplant recipients, organ-
specific issues must be considered. In
the remainder of this article, we pro-
vide information specific to heart,
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CE Test Test ID co622: Caring for Transplant Recipients in a Nontransplant Setting
Learning objectives: 1. Understand transplant-specific issues, including key interventions 2. Analyze the role of immunosuppressive therapy unique to
transplant recipients 3. Explore the potential complications associated with organ transplantation

1. The process of rejection is identified by which of the

following definitions?

a. The transplanted organ is recognized as nonself and the immune system
Erotects it from other invading organisms.

. The transplanted organ is not recognized until the recipient’s immune
system is triggered to recognize it and then protect it from the rest of the
body’s defenses.
¢. The transplanted organ is recognized as nonself and the immune system
builds a capsule around it to protect the bodly.

d. The transplanted organ is recognized as nonself and the immune system
takes action to eliminate or neutralize the graft.

2. Which of the following helps activate helper T-cells?
a. Interleukin 3a (IL-3a)

b. Interleukin 1 (IL-1)

c. Interleukin 2 (IL-2)

d. Interleukin 5 (IL-5)

3. If organ rejection is diagnosed, which of the following best
defines initial rejection treatment?

a. Induction combination therapy early, then single drug therapy for
maintenance

b. Induction combination therapy with lower dose therapy, then mainte-
nance therapy for 3 months

¢. Higher dose of drugs and/or more potent intravenous immunosuppres-
sants

d. Readministration of antiviral agents, and maintenance therapy at
slightly higher doses

4. Which of the following best describes the opportunistic organism
of infection between 1 and 6 months after transplantation?

a. Cytomegalovirus, Pneumocysits carinii, and Candida

b. Streptococcus pneumoniae, Trichomosis, and Toxoplasma gondii

c. Herpes simplex, Staphylococcus epidermis, and Leptotrichia buccalis

d. Rhinovirus, coronavirus, and Eubacterium lentum

5. Which of the following best describes the signs and symptoms of
cytomegalovirus infection? )

a. Afebrile, leukocytosis, and thrombocytosis

b. Leukopenia, mild lymphocytosis, and mild hepatitis

¢. Thrombocytopenia, moderate lymphocytosis, and marked hepatitis

d. Leukocytosis, moderate lymphocytosis, and thrombopenia

6. Which of the following are transplant recipients advised to do
after transplantation?
a. Avoid shellfish, wear a mask for the first 6 months, and use contact
recautions
. Avoid environments high in dust or mold, use good hand-washing
practices, and report signs and symptoms of infections promptly
¢. Avoid contact with pets, use well-ventilated areas, and obtain
prophylactic antibiotics if exposed to persons with communicable infections
d. Avoid sun exposure because of immunosuppressive therapy and report
any signs and symptoms of infection if not improved in 72 hours

7. What is the most common adverse effect of the use of cyclosporine or
tacrolimus?

a. Cardiomyopathy

b. Splenome%aly
c. Hepatic failure

d. Renal dysfunction

8. Which of the following complications are noted to be a major cause of late
death in transplant recipients as a result of chronic immunosuppression?

a. Cardiomegaly and renal failure

b. Diabetes with associated peripheral vascular disease

c. Malignant neoplasms

d. Hypertension and infection

9. Which of the following are identified as barriers to full rehabilitation?
a. Inability to find work, concerns about future medical needs, and depression and
anxiety

b. Fear of not being accepted, fear of failure, and fear of organ rejection

c. Pain, questioning self-worth, and family social issues

d. Lack of support, pain, and organ rejection

10. Which of the following accurately describes characteristics of the
transplanted (denervated§heart?

a. Resting heart rate lower than normal

b. Exaggerated heart rate response during stress or exercise

c. Blunting of maximum exercise heart rate resulting in limitations of maximal oxygen
consumption

d. Lack of intrinsic heart rhythm necessitating pacemaker placement in most patients

11. Which of the following are considered common indications for

liver transplantation?

a. Common biliary necrosis, hepatic encephalopathy, and acute hepatitis

b. Primary hepatitis, acute alcoholic liver disease, and chronic cholangitis

¢. Penetrating trauma injury, coagulopathic disease, and autoimmune hepatitis
d. Chronic hepatitis, primary sclerosing cholangitis, and alcoholic liver disease

12. In living donor liver transplantation, the donor’s and the recipient’s
livers usually return to near normal volumes within how long?

a. 2 to 3 months

b. 1 to 2 weeks

c. 6 to 8 weeks

d. 10 to 12 months

13. What is the most common cause of pancreatic graft loss in the first year?
a. Chronic rejection

b. Technical failure

c. Patient noncompliance

d. Insulin resistance

14. Which of the following is considered a late sign of pancreas rejection?
a. Elevated serum amylase and lipase

b. Decreased urine amylase in patients with bladder-drained pancreas

c. Increased urine amylase in patients with bladder-drained pancreas

d. Hyperglycemia

Test answers: Mark only one box for your answer to each question. You may photocopy this form.
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