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Abstract The transplant patient’s therapeutic regimen consists of a lifelong drug ther-

apy, including immunosuppressive drugs, prophylactic antimicrobials and often
medications for the treatment of hypertension, diabetes mellitus and other
comorbid diseases. Regular clinic appointments are required to monitor for signs
and symptoms of immunological injury, recurrent disease and adverse drug
effects. Patients are instructed to avoid risk factors for cardiovascular disease and
cancer (e.g. diet, exercise, sun protection and not smoking). Noncompliance with
all aspects of this regimen is substantial. Medication noncompliance leads to an
increased incidence of acute rejection, chronic rejection and graft loss. Undoubt-
edly, many practitioners fail to appreciate the extent of noncompliance as the
signs are often subtle and most patients are unwilling to disclose deliberate or
widespread disregard for medication use. Newer immunosuppressive agents,
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particularly once-daily medications and long-acting antibody preparations offer
convenience and monitoring that may improve compliance. This review focuses
on the prevalence, correlates and consequences of medication nonadherence after
organ transplantation. Current recommendations to enhance adherence are dis-

cussed.

Organ transplantation is currently accomplished
with a high rate of success. The vast majority of
solid organ transplant recipients survive the first
year with a functioning allograft. Kidney allograft
survival exceeds 90% at most centres and 1-year
acute rejection rates under 10% are routine at our
centre and many others. This improved success rate
is largely attributable to the use of newer immu-
nosuppressive drugs.

Following solid organ transplantation, immu-
nosuppressive medications must be taken indefinite-
ly to prevent graft loss caused by acute and chronic
rejection. Unfortunately, these medications are asso-
ciated with numerous complications and adverse
effects.'"?! In addition to the potentially devastating
effects of long-term immunosuppressive therapy
(heightened risk of infection and certain cancers),
these medications have other adverse effects that
include pain, nausea, diarrhoea and altered cosmesis
(table I). The majority of these ‘nuisance’ effects are
managed with additional medications. Continued
expert monitoring and oversight is required to
achieve an appropriate threshold between efficacy
and toxicity. This further increases the complexity
of the medical regimen, making adherence difficult.
Moreover, against this background of success, med-
ication nonadherence is increasingly recognised as a
cause of allograft dysfunction and failure.

This article reviews aspects of noncompliance
after solid organ transplantation. The vast majority
of the noncompliance literature in transplantation is
based on research and experience with kidney trans-
plant recipients. However, the lessons are widely
applicable in solid organ transplantation. Our prima-
ry emphasis is on medication noncompliance (as
defined in section 1). Research in this area and broad
suggestions for improving patient compliance are
discussed.
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Table I. Maintenance immunosuppression and common adverse
effects of specific agents

Corticosteroids (prednisone, solumedrol)
Hypertension

Sodium and fluid retention

Psychosis, emotional instability

Delayed growth, amenorrhoea

Osteopenia, avascular necrosis

Muscle weakness (myopathy)

Glaucoma, cataracts

Centripetal obesity (Cushingoid appearance)
Metabolic: glucose intolerance, hyperlipidaemia

Cosmetic: oedema, Cushingoid features, petechiae and
ecchymoses, increased sweating

Azathioprine
Bone marrow suppression
Mycophenolate mofetil

Bone marrow suppression: leukopenia (common), anaemia,
thrombocytopenia

Gastrointestinal disturbances: gastritis, diarrhoea
Ciclosporin

Nephrotoxicity (acute and chronic renal dysfunction)
Hypertension

Neurotoxicity (tremor, paraesthesias, headache)
Post-transplant diabetes mellitus

Metabolic: hyperuricaemia, hyperkalaemia, hyperlipidaemia
Cosmetic: excess hair growth, gum hyperplasia
Tacrolimus

Nephrotoxicity (acute and chronic renal dysfunction)
Hypertension

Neurotoxicity

Post-transplant diabetes mellitus

Metabolic: hyperkalaemia, hypomagnesaemia
Sirolimus

Bone marrow suppression: thrombocytopenia, leukopenia,
anaemia

Delayed wound healing, lymphocele formation
Arthralgia, bone pain

Pneumonitis

Metabolic: hyperlipidemia

Cosmetic: acne, aphthous mouth ulcers

Drugs 2007; 67 (10)
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1. Definition of Noncompliance/
Nonadherence

Noncompliance is the failure or refusal to con-
form and adapt one’s actions to a rule, to necessity
or to another’s wishes. It follows that medication
noncompliance is the failure to follow the medica-
tion regimen prescribed by the physician.

Successful organ transplantation requires com-
pliance with a complex medical regimen, which
includes immunosuppressive drugs, prophylactic
anti-infective medications, anti-ulcer medications
and others, as well as laboratory and medical follow-
up. Many patients with end-organ disease requiring
transplantation also have systemic diseases that re-
quire ongoing drug therapy and monitoring. The
details of these complex regimens should be dis-
cussed prior to transplantation with potential recipi-
ents and their families. There is an implicit contract
for compliance when the patient agrees to listing for
organ transplantation. This understanding differenti-
ates adherence from compliance;® adherence re-
quires the patient to understand and agree to the
physician’s recommendations. Prior to solid organ
transplantation, patients should be informed of the
likely regimen after transplantation, understand the
potential risks and benefits of immunosuppressive
medications, recognise the ongoing need for other
maintenance medications and agree to follow the
prescribed regimen (adherence). Transplant recipi-
ents should be aware of the lifelong need for immu-
nosuppression and in agreeing to transplant listing
also agree to medication adherence. Therefore, in
transplantation, the terms ‘compliance’ and ‘adher-
ence’ can be applied interchangeably.

In the field of medicine, the term ‘noncompli-
ance’ is used particularly in regard to a patient not
taking a prescribed medication or following a pre-
scribed course of therapy. Overt noncompliance is
the willful and explicit refusal to comply with an
established or recommended regimen. This should
rarely be encountered in transplantation, having ad-
dressed such attitudes in the pretransplant evalua-
tion. However, covert noncompliance as a result of
forgetfulness, a fundamental denial of clinical reali-
ty, irrational fears of adverse effects or the medical
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environment, adverse reaction to authority, feeling
of powerlessness, anger at caregivers or others, be-
lief in unsubstantiated alternative therapies, depres-
sion, mania, psychosis, arrogance or countless other
reasons remains problematic.

Two related terms, ‘persistence’ and ‘concor-
dance’, are less frequently applied to medical com-
pliance. ‘Persistence’ refers specifically to the con-
cept of continuous therapy: the patient filling the
initial prescription, refilling the prescription on
schedule and taking the medication until it is discon-
tinued. Some authors consider adherence to have
two components: (i) compliance (taking the medica-
tion as directed); and (ii) persistence (staying on the
medication).[*l The term ‘concordance’ was pro-
posed by the Royal Pharmaceutical Society of Great
Britain in 1997 to emphasise the shared decision-
making between provider and patient."”) While com-
pliance describes the degree to which the patient
follows the prescribed regimen of medicines, con-
cordance describes an agreement between a patient
and a healthcare professional about whether, when
and how medicines are to be taken. Concordance
produces an agreement that respects the beliefs and
wishes of the patient, rather than the authoritarian
instructions of the doctor.

‘Adherence’ is particularly suited to the agree-
ment or contract that begins with the pretransplant
evaluation and is inherent in the process of listing
for deceased donor transplantation. In specifying
that the patient’s behaviour correspond with agreed
recommendations from a healthcare provider, adher-
ence recognises the shared role between provider
and patient in decision making. Additionally, the
term ‘nonadherence’ will refer to inconsistent or
wrongful use of medications. The behaviour of a
patient persistently missing medication doses is
termed ‘nonadherent’. This review is primarily con-
cerned with covert nonadherence with medications
prescribed for the prophylaxis of allograft rejection.
Noncompliance in transplantation is any behaviour
including nonadherence to medication used for the
prophylaxis of allograft rejection that threatens al-
lograft histology of function.

Drugs 2007; 67 (10)
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2. Scope of the Problem

Six months after being given prescriptions for
drugs to lower blood pressure and cholesterol, only
one patient of three was still taking the two medica-
tions. This was demonstrated in a retrospective co-
hort study that examined 8406 enrollees in a US
managed care plan who initiated treatment within a
90-day period.l! Patients were considered adherent
if they had filled prescriptions sufficient to cover at
least 80% of days with both lipid lowering and blood
pressure medications. The percentage of patients
who were adherent with both therapies was just
45%, 36% and 36% of patients at 3, 6 and 12
months, respectively. Patients were more likely to
be adherent if they had a history of symptomatic
heart disease or took fewer other medications.

The benefits of treating hypertension and normal-
ising blood lipids are well established in the medical
community, but are manifest over the long term.
Therefore, the consequences of noncompliance are
rarely immediate or of serious consequence. Many
medications are taken to relieve symptoms, and the
benefits are quantifiable and apparent to the patient.
Transplant immunosuppressive medications, on the
other hand, are taken for the prophylaxis of rejec-
tion. The therapeutic benefit derives from avoidance
of an adverse event (acute rejection), rather than
improvement of a physical derangement. However,
stopping or markedly underdosing immunosuppres-
sion, even once for an extended period of time, may
precipitate acute or chronic rejection leading to per-
manent allograft damage or loss. Unfortunately,
once this process begins, even if compliance is
perfect thereafter, the process is not likely to be
reversible (figure 1 and figure 2).

What constitutes nonadherence varies from one
study to another with a range of definitions from a
single delinquent or missed dose of medication to
arbitrary numbers of missed doses or a pattern of
erratic drug taking including delinquent and absent
intervals. Some investigators have defined nonad-
herence as missing, forgetting, altering or delaying a
dose at least once per month.U-19 Others have used a
definition of missing at least 10% of doses (6 doses/
month).l'121 Still others have used missing at least
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Fig. 1. Plot of renal function (serum creatinine) over time. This
patient, an 11-year-old boy, underwent a pre-emptive living-related
renal transplant (time zero). His father was the donor. The kidney
functioned immediately and he enjoyed normal renal function for 3
years. At age 15 years, he was lost to follow-up for a period of 4
months (A). He missed scheduled clinic appointments and labora-
tory testing. He failed to respond to telephone reminders and was
not seen until he presented with a serum creatinine of 4.9 mg/dL. A
biopsy showed acute rejection with moderate vasculitis (Banff clas-
sification lla). He admitted to nonadherence, which he attributed to
carelessness. He received pulse corticosteroids followed by
muromonab CD3 (OKT3) with modest improvement in his renal
function and after 21 months he returned to haemodialysis. After 3
months, he was re-listed for transplantation, but considered un-
available pending psychological evaluation, counselling by social
work and a 6-month period (B) of documented compliance with
dialysis sessions, medications (monitored by prescription refills)
and clinic appointments. He received a second kidney transplant
from a deceased donor (C) and continues to do well 2 years later.

20% of doses (12 doses/month).['3! The absence of a
uniform standard complicates research in this area.

3. Extent of the Problem in
Renal Transplantation

It would seem intuitive that after the gift of organ
donation, whether from a living or cadaveric donor,
transplant recipients would comply with the trans-
plant team’s prescriptions for successful long-term
outcome. While most patients do experience a good
long-term result, nonadherence is surprisingly com-
mon and not infrequently contributes to allograft
loss. Estimates of medication noncompliance varies
widely in the literature based upon several factors,
including medication-specific factors (number of
medications, dosage), patient-specific factors (age,
education) disease-specific factors (acute vs chronic
disease) and the authors’ operational definition of
compliance.l'¥ Despite methodological problems
inherent in defining and measuring medication com-
pliance, studies indicate that 15% to 30% of trans-

Drugs 2007; 67 (10)



Medication Noncompliance in Transplant Recipients

1467

plant recipients exhibit nonadherence!”"'” and that
this percentage is likely to be considerably higher in
some groups.l'3201 A summary of these studies is
given in table II.

Butler et al.”??! reviewed and organised the litera-
ture on medication noncompliance after renal trans-
plantation. Their systematic literature search identi-
fied 325 studies published from 1980 to 2001 report-
ing the frequency and impact of nonadherence in
adult renal transplant recipients. Thirty-six studies
meeting predefined inclusion criteria (>5 patient
samples and paediatric recipients comprised <10%
of sample) were analysed by meta-analysis to esti-
mate the impact of nonadherence on graft failure.
Cross-sectional studies (n = 15) described the preva-
lence of nonadherence in a clinic population with
functioning transplants. They tended to rely on self-
report questionnaires, which were usually poorly
described. A median of 22% (range 18-26%) of
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Fig. 2. Plot of renal function (serum creatinine) over time. This
patient, a 32-year-old female, underwent a living-related renal
transplant (time zero). Her brother was the donor. She enjoyed
normal renal function for 5 years. She became increasingly busy at
work and complacent with follow-up. Laboratory studies were ob-
tained with decreasing frequency (A). After several months without
laboratory studies, she presented with a serum creatinine of 11 mg/
dL. A biopsy showed acute rejection (Banff classification Ib) along
with extensive interstitial fibrosis and tubular atrophy. She admitted
to occasional nonadherence, which she attributed to forgetfulness.
She received pulse corticosteroids with no effect and returned to
haemodialysis. After 2 months, she appeared at the clinic with her
sister who wished to serve as a living donor. At this time, the
recipient admitted significant noncompliance leading to the prior
acute rejection. She had a history of depression treated with es-
citalopram. She agreed to undergo psychological evaluation, in-
cluding a 6-month period of bimonthly counselling sessions (B).
Compliance was documented by attendance at these sessions,
dialysis and clinic appointments. The sister was informed that the
previous allograft loss was related to noncompliance. She agreed
to proceed with kidney donation. The recipient received the second
kidney transplant (C) and continues to do well 1 year later.
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recipients were nonadherent. Cohort studies (n =
10), which included patients from a defined time
period, indicated that nonadherence contributed sub-
stantially to graft loss. A median of 36% (range
14-65%) of graft losses were associated with prior
nonadherence. In case studies (n = 12) of patients
with failed transplants, a median of 15% of graft
failures were ultimately attributed to nonadherence.
Naturally, there are varying degrees and patterns
of nonadherence. These may include delaying a
twice-daily dose by a few hours, occasionally skip-
ping a dose, or stopping a drug altogether for days or
weeks at a time. Because of the variety of nonadher-
ent behaviours, compliance is best considered as a
continuous variable, not a discrete entity. Chap-
man'? classified compliance after transplantation
relative to timing (early or late), frequency (occa-
sional, intermittent, persistent or complete), psy-
chology (aetiology) and diagnostic certainty.

4. Clinical Implications of
Noncompliance in
Renal Transplantation

Nonadherence with immunosuppressive medica-
tions can lead to acute rejection and graft
loss. 1011241 With the present availability of more
potent and specific immunosuppression, acute post-
operative rejection is uncommon and medication
noncompliance has emerged as an increasingly im-
portant factor in the ongoing clinical management of
organ transplant recipients; noncompliance has been
clearly demonstrated to play a role in acute rejec-
tion, chronic rejection, and graft loss.”?* The odds of
graft failure increase 7-fold (95% CI 4, 12) in
nonadherent compared with nonadherent individu-
als, confirming the association between medication
noncompliance and graft failure.”?! A retrospective
analysis of patient behaviour suggestive of noncom-
pliance (i.e. missed appointments, fluctuating drug
concentrations) found that noncompliance account-
ed for over half of the renal allograft loss that had
previously been attributed to ostensibly unavoidable
chronic rejection.l'!

The impact of nonadherence may be sudden and
dramatic as with acute rejection, or indolent even

Drugs 2007; 67 (10)
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Table Il. A summary of incidence of nonadherence with immunosuppressive medication in kidney transplant recipients in selected studies

Study Year Nonadherence Comments
(% patients)
Beck et al.l?l 1980 43 Assessed by pill counts
Kiley et al.l'9! 1993 26 105 patients assessed by questionnaires
Hilbrands et al.[?] 1995 23 113 patients assessed by pill counts
Siegal and Greensteinl® 1997 18 Assessed by surveys (519 patients) and chart reviews (397
patients)
Greenstein and Siegall”! 1998 22 Multicentre survey of 1547 recipients
Raiz et al.l¥ 1999 26 Mail-in survey at a single centre (357 responders)
Chisholm et al.l3] 2000 52 Free medications provided from clinic to 18 study patients
Nevins et al.l'l 2001 18 Prospective study with electronic monitoring in 180 patients
Shaw et al.l'”] 2003 32 112 paediatric patients assessed by drug levels
Vlaminck et al.[1! 2004 23 146 adult patients assessed by interviews

subtle. The link between subclinical noncompliance
and decreased graft function was recently docu-
mented in a prospective study of late consequences
of nonadherence with immunosuppressive therapy
in renal transplant patients.['®! Patients were pro-
spectively classified as noncompliant based on
screening interviews. Over 5 years, 21% of
nonadherent kidney transplant recipients had late
acute rejection versus 8% of adherent patients. Se-
rum creatinine levels were similar at baseline, but at
5 years there was a difference of almost 1 mg/dL
between compliant and noncompliant groups (p <
0.001). The incidence of noncompliance in this
study was comparable with findings in other trans-
plant and nontransplant populations (table II).

The costs of nonadherence are enormous. In
transplantation, nonadherence leads to acute rejec-
tion, the treatment of which requires hospital admis-
sion, diagnostic evaluation (biopsy) and expensive
anti-rejection therapies. Furthermore, the required
augmentation of immunosuppression necessitates
additional courses of prophylactic anti-infective
medications and predisposes recipients to infectious
complications, post-transplant lymphomas and other
conditions. Finally, immunological injury usually
leads to reduced allograft survival, ultimately result-
ing the recipient’s need for retransplantation, organ
replacement therapies (if available) or death.

Given the obvious and serious nature of
nonadherence to immunosuppressive medications,
one wonders how such behaviour could be so preva-
lent. However, for some patients, transplantation

© 2007 Adis Data Information BV. All rights reserved.

amounts to trading one set of problems for anoth-
er.8 The problems may include ongoing symp-
toms, a complex and burdensome medication and
follow-up schedule, adverse effects of drugs as well
as financial pressures. These stressors may cause
patients to deviate in a number of ways from the
plan of care outlined by the transplant team. Com-
plaints of medication regimens, adverse effects and
cost are common. Weight gain, tremors, cosmetic
perturbations, laboratory abnormalities and a host of
other symptoms following transplantation are often
attributed to medications. Patients who are not far-
ing well after transplantation sometimes announce
“I was better off on dialysis”.

5. Extent of the Problem in
Extrarenal Transplantation

Optimal outcome after heart, lung and heart-lung
transplantation can only be obtained if patients are
supported in adhering to a lifelong therapeutic regi-
men. Information on the prevalence and correlates
of pretransplant medication nonadherence in ex-
trarenal transplantation is limited. Most studies con-
firm features of nonadherence similar to renal trans-
plantation including social and financial factors.
Noncompliance with life-saving medical regimens
both before and after transplantation is surprisingly
high. One study explored self-reported pretransplant
medication nonadherence before heart, liver or lung
transplantation in 174 patients by survey.’! The
prevalence of pretransplant nonadherence was

Drugs 2007; 67 (10)
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16.7% and was comparable among the three groups.
Multiple logistic regression revealed that higher ed-
ucational level (p = 0.008), lower social support (p =
0.013) and lower conscientiousness (p =0.023) were
independent predictors of pretransplant medication
nonadherence.

Even after a lifesaving transplant (heart, lung,
liver) compliance is difficult for many patients. A
cohort of 101 heart recipients underwent detailed
interviews at 2, 7 and 12 months after transplanta-
tion.!?! Potential predictors of noncompliance were
obtained from medical record reviews and from
initial patient interviews. While the degree of non-
compliance varied across timepoints, the following
rates of persistent noncompliance were observed
during a period of 1 year: exercise (37%), monitor-
ing blood pressure (34%), medications (20%),
smoking (19%), diet (18%), having blood work
completed (15%), clinic attendance (9%) and heavy
drinking (6%). Compliance in most areas worsened
significantly over time. In contrast to a study of
pretransplant adherence,>! sociodemographic char-
acteristics showed no significant influence on any
area of compliance after transplantation.

Electronic monitors permitted De Geest et al.*”!
to link medication noncompliance with later out-
comes in cardiac transplant recipients. The investi-
gators monitored ciclosporin compliance prospec-
tively for 3 months in 101 patients. Medication
compliance rates were high, with only nine patients
classified as ‘moderate subclinical non-compliers’.
However, those patients with even modest decreases
in compliance experienced more frequent acute re-
jections, and one noncompliant patient rejected and
lost the cardiac transplant. Similar findings were
reported after liver transplantation where nonadher-
ence to medications is recognised as a cause of
organ dysfunction especially in children and adoles-
cents.!?8! The authors developed an adherence-moni-
toring programme including standardised assess-
ments by patients, parents, clinicians and standard
measures of drug blood concentrations. Adherence
was further assessed by electronic monitoring of
medication use and azathioprine metabolite concen-
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trations. Importantly, interventions improved com-
pliance.*”!

6. Nonadherence Patterns

Three distinct kinds of nonadherence patterns
have been described: accidental, invulnerable (im-
mortal) and decisive.l”! ‘Accidental’ non-compliers
forget to take their medications. They are disor-
ganised to the extent that taking their medications is
not a high priority. They need help with organisation
and formation of habits that will improve daily
adherence. ‘Invulnerable (immortal)’ non-compliers
believe that missing medications will not hurt them.
They hide their noncompliance and are guided by
unrealistic beliefs. Their ill-conceived beliefs may
be reinforced, at least initially, by the prophylactic
nature of immunosuppressive medications, which
lack an immediately perceivable benefit. Observing
the lack of harmful effects from missed or reduced
drug doses the patient assumes that they will not
experience any adverse events such as allograft re-
jection. ‘Decisive’ nonadherence is brought about
by an active and independent decision to ignore the
need for medications. This decision is usually cov-
ert. These patients often have well considered ratio-
nales for their noncompliance. Recognition and
treatment are difficult in patients who exhibit this
pattern of nonadherence.

An anonymous survey of 1547 transplant recipi-
ents!”l revealed the following frequencies of non-
compliance patterns: accidental non-compliers
(47%), invulnerable non-compliers (28%) and deci-
sive non-compliers (25%). Accidental non-compli-
ers were, on average, older than other noncompliant
patients and the group included the highest propor-
tion of recipients with diabetes. Despite their
nonadherence, accidental non-compliers expressed
strong beliefs in the efficacy of immunosuppressant
drugs. In contrast, a much smaller proportion of
invulnerable non-compliers believed in the efficacy
of immunosuppressant drugs. Fewer than 20%
strongly agreed that they needed to use these drugs
and just over one-third strongly agreed that they
should never delay their medications. Invulnerable
non-compliers were, on average, younger and less

Drugs 2007; 67 (10)
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educated (37.5% had at least some college educa-
tion). Decisive non-compliers, although more edu-
cated, often had misconceptions about how immu-
nosuppressive drugs worked. The distributions of
sex were similar across clusters. Proportions of Afri-
can Americans were similar across groups, whereas
the largest proportion of Caucasian patients was
found among accidental non-compliers; Hispanics
were disproportionately represented in the invulner-
able cluster.

Medication nonadherence may be a sign or result
of a psychiatric problem such as depression, severe
anxiety, oppositional-defiant disorder or post-trau-
matic stress disorder (PTSD). A recent study
demonstrated a strong correlation between PTSD
and nonadherence.[?% Pediatric liver transplant re-
cipients with a high PTSD Reaction Index were
significantly nonadherent compared with those pa-
tients who had a negative PTSD Reaction Index
score. Importantly, the nonadherent patients became
adherent when the symptoms of PTSD were treated.
Similarly, a review of 112 paediatric renal transplant
recipients reported medication nonadherence in
32.5% of individuals based on erratic immunosup-
pressant concentrations.!'”? Nonadherence correlat-
ed with rejection and graft loss (p < 0.001).
Nonadherence was also related to the presence of
comorbid psychiatric illness (p < 0.001). Adoles-
cents had significantly higher rates of nonadherence
compared with younger patients (p < 0.001), sug-
gesting that lack of parental supervision and parent-
child conflict may be contributing to the dilem-
ma.l7]

7. Special Concerns in Adolescents

Children make up 7% of patents receiving kidney
transplants each year in the US; approximately 45%
of those are adolescents (children aged 11-17
years). There is evidence that long-term graft sur-
vival rates for this group are far lower than for other
groups. When compared with transplant recipients
of all ages, adolescents enjoy the best 1-year graft
survival. However, long-term transplant outcome in
adolescents is disappointing. The 5-year unadjusted
graft survival rate from deceased donor (not extend-
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ed criteria donors) and living donors in the year
2004 for the age groups 1-5 years, 610 years and
11-17 years were 75% and 73%, 65% and 91%, and
87% and 79%, respectively.?!! The causes of poor
long-term outcome in adolescents remain unclear;
however, nonadherence is considered to play a ma-
jor role.?%32] Medication nonadherence was identi-
fied as the cause of graft failure in over 12% of
adolescents, a rate that is more than four times
greater than in adults.

Medication noncompliance is a leading cause of
morbidity in paediatric transplant recipients; howev-
er, there is no uniformity and little certainty in
detecting, predicting or improving medication non-
compliance in this unique patient population. In a
study of 21 paediatric renal transplant recipients,
43% were found to be noncompliant by pill count,
interview and assessment of medical knowledge.*!!
About half remained noncompliant after extensive
counselling. Parental involvement and voluntary
medication logs improved outcomes, but patient ed-
ucation did not, nor did it improve compliance with
the most important medications.

The effect of nonadherence on long-term graft
survival is especially significant in the African-
American population.'”! One transplant centre
based in Chicago reported the observation that of 44
paediatric kidney transplants, 12 were African-
American, 14 were Caucasian and 18 were Hispan-
ic. Thirty-one were cadaveric and 13 were living
donor transplants. Compliance was evaluated based
on trends in ciclosporin concentrations, attendance
to clinic visits, individual interviews and unex-
plained late graft dysfunction. After 5 years, Afri-
can-American recipients had a significantly higher
rate of graft loss when compared with both Hispanic
and Caucasian recipients (42 vs 95 vs 71%, respec-
tively). Non-compliance was the main factor, ac-
counting for 71% of cases of late graft loss.

Noncompliance arises from general psychosocial
characteristics of this age group: preoccupation with
body image (which is adversely affected by hirsut-
ism, Cushingoid appearance, gum hyperplasia and
weight gain), stress, resistance to authority, poor
cognitive skills and inability to conceptualise future
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consequences of present actions. Willful nonadher-
ence stems from the intention to defy established
limits. Other contributing factors in this age group
include emotional problems, anxiety, hostility, avoi-
dant behaviour, depression, poor coping skills, sub-
stance abuse, feeling of lack of control, negative
interactions with healthcare providers, and a feeling
of ‘safety’ (i.e. it won’t happen to me) when acute
rejection episodes did not occur early in the post-
transplant course.?*! Medication nonadherence was
associated with overall number of drugs prescribed,
depression, feeling of lack of control, Black race,
and lack of financial and social resources. A belief
that health problems are beyond one’s control was
highly correlated with noncompliance.

Longitudinal studies further suggest that most
adolescents who are consistently nonadherent could
be identified at an earlier point of time.*3 An appre-
ciation of the relevant psychological and social is-
sues can identify adolescents at high risk for non-
compliance.?” Nonjudgmental questioning about
current or previous behaviour best identifies non-
compliance. Intervention techniques based on edu-
cational and psychological principles can be suc-
cessfully applied by the physician to improve com-
pliance and can improve the teenager’s sense of
mastery. Continuous multidisciplinary support, fre-
quent follow-up and education are necessary to cope
with this problem. However, it is unclear to what
extent noncompliance in the adolescent can be pre-
vented or improved. Modest improvements have
been demonstrated after interventions in adolescents
in general and particularly in adolescents with liv-
er! and kidney transplants.?'l However, personal
characteristics of the physician may determine
whether he or she can work productively with the
noncompliant adolescent.?4!

8. Role of the Transplant Team

Patients cannot be made entirely responsible for
their compliance. After transplantation, the patient
must assume a new and complex medical regimen.
The number and frequency of medication doses is
enormous. The medications are uniformly associat-
ed with unpleasant adverse effects. There is no
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physiologically perceived benefit to compliance
with the regimen, only the knowledge that compli-
ance reduces immunological risk. Transplant recipi-
ents require expert supervision to assist with sched-
uling medication doses, understanding the need for
immunosuppressive drug therapy and the conse-
quences of nonadherence and recognising adverse
effects related to these medications. An assessment
for nonadherence should be standard practice during
all patient appointments. Indeed, the importance of
doing so has been emphasised by appeals to assess
compliance as the ‘sixth vital sign’.[3%
Implementing effective methods to improve pa-
tient adherence to medication should take into con-
sideration its multifactorial nature and incorporate
an evaluation of patient-specific barriers and prefer-
ences. Maintenance of a positive relationship and
good communication between the patient and their
physician is imperative to facilitate identification of
these variables.[!83436]  Patients should be en-
couraged to participate in the design of their treat-
ment regimen, as those who take an active role in
their health management are more likely to be ad-
herent to therapy.['® Ancillary healthcare profes-
sionals should be utilised to improve medication
adherence through patient education, facilitating pa-
tient access to medications, encouraging family sup-
port, facilitating mentorship programmes with pre-

viously transplanted patients and arranging follow-
up 37381

8.1 Pretransplant Assessment

There are some patients with end-stage renal
disease who are not transplant candidates. These
patients may be excluded because of extreme medi-
cal risk, uncontrolled psychiatric conditions or obvi-
ous noncompliance. An appropriate candidate must
be medically fit for transplantation surgery, able to
tolerate chronic immunosuppression and able to
comply with all aspects of follow-up including labo-
ratory studies, clinic appointments and medication
adherence. The patient must have an appropriate
support system to ensure transportation for follow-
up, financial arrangements to purchase medications,
psychological stability and comprehension of the
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need for immunosuppression. Patients with severe
psychiatric problems or limited comprehension
(mentally challenged) should not be denied trans-
plantation if adequate support systems are in place
to meet the aforementioned requirements. Patients
with a history of noncompliance, high-risk beha-
viour, drug or alcohol abuse should have appropriate
counselling prior to transplantation. Ideally, a period
of observed compliance with health clinic visits and
medical regimens should be obtained.

The assessment of pretransplant behaviour
should be made at the initial evaluation by an exper-
ienced multidisciplinary transplant team, using the
records and observations of the referring caregivers
as well as their own evaluations.[?”! The observa-
tions from referring physicians, dialysis nurses, so-
cial workers and dietitians are all critical to the
assessment of the appropriateness of the patient for
transplantation. Since these assessments are subjec-
tive, considerable discussion, investigation and
judgment are required prior to listing (table III).
Some patients who are poorly compliant with
haemodialysis, for example, become model trans-
plant recipients. Nonetheless, it is important to ad-
dress nonadherence when it is discovered. Addition-
al teaching or counselling may be indicated prior to
listing for transplantation.

8.2 Prefransplant Education

One of the most important factors in patient
noncompliance is poor communication by health-

Table lll. Common factors that predispose to medication nonadher-
ence in transplant recipients

Nonadherent behaviour prior to transplantation
Psychiatric illness: depression, anxiety
Personality disorders

Poor social support/oversight

Substance abuse and high-risk behaviour
Adolescence

Higher education level

Time since transplantation

Inadequate follow-up

Inadequate pre-transplant education

Multiple adverse effects from medications
Complex regimen: greater than twice-daily administration
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care providers.3*33 Doctors pressed to care for too
many patients in the time available may fail to
adequately explain the reasons for their recommen-
dations and drug prescriptions, the possible adverse
effects and what to do about them, and the potential
consequences of not following the prescribed regi-
men. Language and cultural barriers magnify the
problem of understanding the regimen. Follow-up
by members of the transplant team, be it the doctor,
nurse or other healthcare professional is important to
find out how the patient is faring and whether there
are any problems with following the prescribed regi-
men. Regular medical contact, encouragement and
advice are especially helpful when patients have to
make major changes in the way they live. The
relationship between the patient and the healthcare
provider must be a partnership that draws on the
abilities of each. An atmosphere in which alternative
therapeutic means are explored characterises effec-
tive treatment relationships, the regimen is negotiat-
ed, adherence is discussed, and follow-up is
planned.

Educational approaches are essential in prevent-
ing and managing nonadherence.”® All transplant
recipients must be informed about the life-long ne-
cessity of taking immunosuppressive medications.
Patients should demonstrate a good understanding
of the medications they are currently taking, and the
dose and schedule they are expected to follow. The
adverse effects of these medications should be dis-
cussed, as well as practical suggestions for ways to
deal with or minimise those adverse effects. Without
compromising optimal medical care, physicians
should make an effort to choose medications that
have fewer adverse effects. In addition, the simplest
drug administration regimen should be chosen.

During regular visits, caregivers should en-
courage patients to express their concerns. Open-
ended inquiries should be made about the patient’s
medication schedule, drug doses, understanding and
ultimately adherence. The discussion should be
nonjudgmental.>2%1 Specific concerns may be ad-
dressed by members of the transplant team with
expertise, including: nurses or coordinators who fos-
ter education and adjust medications; social workers
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skilled in financial assistance, pharmacy program-
mes and counselling; pharmacists with specialised
knowledge in the area of immunosuppressive drug
therapy and its optimal use; and if necessary psychi-
atrists to improve mental health and adherence. En-
listing the support of family members is generally,
but not always, helpful. Patients can easily become
victims of other people’s biases that medications are
harmful, addictive or unnecessary. Inadequate in-
volvement and counselling by the transplant team
may precipitate nonadherence as a result of the
patient’s lack of understanding or lack of confi-
dence. The worst consequence of such a poor rela-
tionship is that the recipient loses his or her renal
graft because of a lack of knowledge, not because of
deliberate noncompliance.

8.3 Identifying the Nonadherent
Transplant Recipient

Most cases of nonadherence after transplantation
become known based on subjective techniques or
unexplained alterations in drug concentrations,
which trigger the transplant team’s clinical suspi-
cion. Late acute rejection episodes, marked fluctua-
tions in immunosuppressive drug concentrations, or
absences of medication adverse effects (e.g. the loss
of Cushingoid features without prescribed reduction
in corticosteroids) may indicate nonadherence and
should prompt a discussion with the patient or fami-
ly. Whole blood immunosuppressive drug concen-
tration monitoring may be helpful when a given
patient’s trough drug concentration is either inexpli-
cably low or high. A marked variation in recipients’
trough blood concentrations was reported as a relia-
ble sign of medication nonadherence.?® These au-
thors compared subjective measures of adherence to
an objective measure of trough blood concentra-
tions, calculated by examining the standard devia-
tions of tacrolimus levels over time in paediatric
liver transplant recipients. The standard deviation
calculation for tacrolimus trough concentrations was
highly correlated with adverse outcomes including
acute rejection. The subjective measures used in this
study bore no relationship to the clinical outcomes.
This group then implemented a research programme
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consisting of an electronic monitoring device
(MEMS-caps) and measurement of azathioprine
metabolites as predictors for nonadherence. Again
they confirmed that subjective clinical impressions
from the medical team were unreliable in the assess-
ment of medication nonadherence in paediatric
transplant recipients.?®! Nonetheless, outside of re-
search protocols, transplant centres are usually alert-
ed to noncompliance via subjective measures and
drug concentrations. Compliance with medical fol-
low-up (laboratory tests and clinic visits) also serves
as a surrogate for medication adherence (figure 2).

9. Methodologies Aimed at Measuring
Medication Adherence

9.1 Pill Counts

Medication adherence can be measured via the
use of pill counts, electronic monitoring devices,
patient medication diaries, patient questionnaires,
and any number of subjective techniques (table IV).
Adherence is highest in research studies that used
pill counts as a monitoring technique.?®! Pill count-
ing is widely used in clinical drug trials; however,
wide application of pill counting is labour intensive
and not practical for the transplant clinic. This tech-
nique enlists the cooperation of the patient, which
may be more easily achieved in those who are
enrolled in clinical trials. Assessment of prescription
refill rates is possible if the patient is using a phar-
macy associated with the transplantation pro-
gramme or mail-in services. Some health mainte-
nance organisations become partners in medication
adherence by monitoring prescription refills and

Table IV. Assessment of medication compliance (ranked by com-
plexity of measurement)

Self-reporting by patient

Collateral reporting by friends or relatives

Patient diaries

Questionnaires

Laboratory tests (drug or metabolite levels)

Medical record review, clinical outcomes

Track prescription refills

Monitored pill counts

Electronic monitoring devices (detecting opening of pill bottle)
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notifying healthcare providers when prolonged
lapses in refills occur. Pharmaceutical companies
have also adopted strategies designed to promote
adherence and, in their self-interest, continued
purchasing of medications. The industry provides
these services through call centres augmenting the
team’s efforts at monitoring adherence.

9.2 Electronic Devices

Several research studies directed at measuring
compliance used an electronic monitoring device
called the Medication Event Monitoring System
(MEMs). This device consists of a microprocessor,
usually set into the cap of each medication contain-
er, which records the time and date each time a
patient opens and closes the bottle to presumably
dispense a dose of medication.[* Data are stored in
the microprocessor and can be uploaded into a com-
puter for analysis and printing. The software is
capable of reporting the data in tables or plots. These
data are utilised to assess the overall adherence to
the dosage regimen with records the proportion of
doses taken and/or missed, as well as the timing
precision of each dose. Data using this device have
been reported in kidney!"!#*41 and heart®®! trans-
plant recipients.

Nevins et al.'! studied a prospective cohort of
180 renal transplant recipients who permitted elec-
tronic monitoring of their azathioprine use with the
MEMs cap. These authors showed that kidney trans-
plant recipients begin missing drug doses early after
transplantation, even during the first week after hos-
pital discharge. Half of all patients studied showed
evidence of nonadherence during at least 1 of the
first 6 months after transplantation. Only 21 patients
(16%) did not miss any doses of azathioprine during
the first 180 days after discharge; the average patient
adherence rate during this interval was 92% (range:
16-100% of doses). When patients were divided
into quartiles based on azathioprine compliance dur-
ing the first 90 days, there was a clear dose response
with increasing acute rejection rates associated with
worsening compliance (p = 0.006). Furthermore,
eventual graft loss was increased in the quartile with
the poorest compliance (p = 0.002). Conversely, for
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patients in the best quartile for compliance, there
were no rejections or graft losses during the next 2—4
years of follow-up. Nonadherent patients were 4-5
times more likely to experience allograft loss, even
within the first 6 months of transplantation. For
individuals whose early compliance decreased se-
quentially during the first 3 months of follow-up,
there was an increased risk of acute rejection (rela-
tive risk = 13.9; p = 0.001). Early patterns of non-
compliance were sensitive predictors of later ad-
verse outcomes.

Electronic monitors also permitted researchers to
characterise medication adherence in heart trans-
plantation, as well as link medication nonadherence
with later outcomes.! Ciclosporin compliance was
prospectively monitored for 3 months in 101 cardiac
transplant recipients who were stable for 1-6 years
post-transplant. Although medication compliance
rates were high, those patients with even modest
decreases in compliance experienced more frequent
acute rejections, and one noncompliant patient re-
jected and lost the cardiac transplant. Clearly, ad-
verse outcomes are highly associated with carefully
documented noncompliance. Gross nonadherence
was demonstrated in a short-term study using elec-
tronic monitors to examine azathioprine compliance
after kidney transplantation. Even under compliance
monitoring, only a minority of patients were 100%
compliant.[?

Data generated by MEMs can successfully iden-
tify nonadherence in transplant recipients, which
may carry through late post-transplant period. This
method is thought to provide the most accurate way
to detect nonadherence. Unfortunately, this method-
ology is expensive and difficult to implement in
clinical practice because of the large number of
different medications in a transplant patients’ regi-
men. Its greatest use has been in clinical trials exam-
ining the incidence, outcome and possible interven-
tions for medication nonadherence.

9.3 Patient Questionnaires

In another study, adherence to immunosuppres-
sant medications was measured in 153 adult renal
transplant recipients using self-report question-
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naires, interviews, clinician rating, and ciclosporin
concentrations.!! The sensitivity and specificity of
these measures were determined by comparison
with electronic monitoring of prednisolone in a ran-
domly selected sample of 58 individuals. Fifteen
individuals missed at least 10% of their medication
doses. None of the subjective measures of adherence
correlated well when tested against electronic moni-
toring. Self-report at a confidential interview was
the best measure of adherence for the detection of
both missed doses and erratic timing of medication;
however, the use of a confidential interview is not
practical in the clinical setting. The authors recom-
mended further research to establish reliable mea-
sures for medication adherence in the clinic.

Data generated by MEMs can successfully iden-
tify nonadherence in transplant recipients, which
may carry through late post-transplant period. This
method is thought to provide the most accurate way
to detect nonadherence. Unfortunately, this method-
ology is expensive and difficult to implement in
clinical practice due to the large number of different
medications in a transplant patients’ regimen. Its
greatest use has been in clinical trials examining the
incidence, outcome and possible interventions for
medication nonadherence.

10. Devices to Promote Adherence

Forgetfulness is one of the most common reasons
that patients give for missing doses of their medica-
tions.!1 Patients should be counselled about various
cueing methods to integrate their medication admin-
istration times around daily routine activities. Some
basic cues include meal times, upon waking in the
morning or at bedtime and brushing ones teeth.
Additional strategies for overcoming forgetfulness
include placing medications in an obvious place,
following a medication calendar, enlisting family
reminders, using post-it notes, setting alarms and
pharmacy refill reminders.

Pillboxes, otherwise known as daily dosing dis-
pensers or medisets, assist patients in organising
their medications. They are useful for complex re-
gimes consisting of multiple drugs with multiple
daily dose administration schedules. The size and
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setup of a pillbox can differ. Patients may choose to
organise their medications by the day of the week,
time of day or both. Medications are sorted into
individual compartments by the patients (or health-
care provider), typically according to a written
schedule. A pillbox may be advantageous in the
transplant population given the large number of
prescribed medications. However, its use may be
limited when transitioning or adapting to constantly
changing dosage regimens.

Electronic compliance devices are also available
for improving medication adherence. The MEMs
cap, which is primarily used to assess medication
adherence, can also be utilised to determine patterns
of adherence, specifically when doses are taken in
relation to each other and the designated time. How-
ever, the MEMs cap may not be a practical solution
for increasing adherence in the transplant popula-
tion; the MEMS caps are primarily research tools
and only promote adherence by identifying prob-
lems for the transplant team. More advanced elec-
tronic compliance devices integrate reminders to
patients when a dose is due to be administered. This
can be done by digital voice message, watches set
with multiple daily reminders or online pager sys-
tems.

The disease management assistance system
(DMAYS) is a portable, battery-powered device that
delivers a programmed voice message reminder at
set times. The device prompts the patient to take
their medication dose. After the patient does so, they
are able to press a response button and the device
will record the date and time for the dose taken.
Most DMAS devices can store up to 3 months of
data for up to 25 medications. When using the
DMAS device, adherence rates to antiretroviral ther-
apy in HIV patients were comparable with that of
patients who received monthly adherence counsel-
ling.*?! Use of the DMAS device resulted in a
significantly greater proportion of patients with un-
detectable HIV viral loads (38% vs 14%, p = 0.014)
at 12 weeks. Viral loads are a more objective mea-
sure of the apparent efficacy of the antiretroviral
regimen. Patients with memory impairment associ-
ated with HIV disease appeared to derive the most
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benefit from the DMAS device, with adherence
rates of 77% compared with 57% in patients who
only received adherence counselling (p = 0.001). In
contrast, the adherence rates between the two strate-
gies were similar in patients with intact memory
(83% vs T7%, respectively).

Multi-alarm pill reminder wristwatches are a va-
riation of the DMAS device, but somewhat more
discrete. The two products available are the MeDose
Vibrating Alarm Watch and the HealthWatch 100
Medical Reminder Watch. These watches can store
up to 6-8 reminders per day. The HealthWatch is
programmed to scroll the medication name on its
display and is capable of storing the time the medi-
cation was taken for up to 42 days.

Finally, an online pager system may improve
adherence to medication regimens. A patient’s daily
dose administration schedule is programmed online
into software that is linked to a web-based pager
service. Information includes the medication name,
number of pills, timing of dose and any specific
instructions or restrictions regarding administration.
In some instances, reminders for meals or follow-up
clinic appointments may also be incorporated. A
text message page is sent to the patient at the desig-
nated time. Use of this system also improved adher-
ence to antiretroviral medications in HIV pa-
tients.[*3! A significant improvement in adherence
was seen in patients using the paging system com-
pared with patients who were assigned to use MEMs
caps. Adherence rates were 70% and 56% at 2
weeks (p <0.01) and 64% and 52% at 12 weeks (p <
0.03), respectively.

11. Drug Regimens that May
Favour Adherence

Do some drugs or drug schedules lend them-
selves to better compliance, and if so, does it make a
significant difference? A complex medical regimen
logically predisposes to noncompliance. Studies
have shown that the number of prescribed medica-
tions and dosing frequency have a direct effect on
adherence rates.'>!*1 When a regimen is extremely
complex, forgetfulness becomes a contributing fac-
tor to noncompliance.!

© 2007 Adis Data Information BV. All rights reserved.

Medication regimens after the transplant proce-
dure are complex and consist of immunosuppressive
agents, prophylactic antibacterials and antiviral
medications, in addition to medications required for
treatment of their underlying disease states such as
hypertension and diabetes mellitus. Transplant re-
cipients typically receive 5-15 different medica-
tions, with many requiring multiple doses through-
out the day. The complexity of a medication regi-
men is inversely proportional to the rate of
adherence with an increasing number of prescribed
medications favouring nonadherence.l'Sl The fre-
quency of medication administration also affects
adherence. In a review of 76 studies published be-
tween 1986 and 2000, adherence to medications that
were administered once daily was significantly
greater than those that needed to be administered
three or four times a day. Similarly, medications
requiring twice daily administration resulted in
greater adherence than those administered four
times daily.!*!

Medication regimens can be simplified or
streamlined to decrease the pill burden using various
strategies. Pharmacological agents that are available
as a controlled-release formulation requiring less
frequent administration or a transdermal patch may
be prescribed in place of its immediate-release coun-
terpart. Agents with a longer duration of action (>24
hours) within the same pharmacological drug cate-
gory may be preferred over a shorter-acting agent.
Use of weekly or monthly drug formulations, as well
as combination drug products, will also lessen the
daily pill burden, thus improving overall adherence.
However, it is important to remember that newer
formulations may be more expensive than the origi-
nal product and/or not be covered by prescription
drug plans. Although these strategies primarily fo-
cus on the reduction of the total daily number of
doses, adequate patient counselling regarding the
appropriate timing of the drug dose needs to be
emphasised. Medications should be taken at approx-
imately the same time every day to avoid periods of
inadequate drug exposure. Thus, medications with a
longer duration of action are more forgiving in terms
of pharmacological coverage in the event that a
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patient does forget to take a dose.*! A clinical
pharmacist may be incorporated as a member of the
transplant team to provide comprehensive patient
education regarding the benefits and adverse effects
of their medications and specific instructions on
how to properly take their medications. Pharmacists
can also provide longitudinal follow-up to ensure
adequate patient understanding and optimise adher-
ence. A significantly greater proportion of patients
were 280% adherent with their immunosuppressive
medications at 1-year post-transplant procedure
when a pharmacist was involved.[*®! These patients
were also more likely to have drug concentrations
that were within the target range.

Immunosuppressive regimens obviously need to
be effective. Nonetheless, the availability of several
effective drugs for transplant immunosuppression
means that individualised regimens can be tailored
for better palatability and ease of administration.
Individualised selection of immunosuppressive regi-
mens that involve fewer medications, fewer doses
and reduced adverse effects can translate to in-
creased satisfaction, improved compliance and
maintenance of graft function. In a study of 105
patients with hypertension (83% Black), compliance
with blood pressure medication increased from 59%
with a thrice-daily regimen to 83.6% with a once-
daily regimen.*” Ciclosporin and tacrolimus can be
given once daily at almost double the twice-daily
dose. Although the data are limited for once-daily
administration of ciclosporin, the safety and efficacy
of daily administration with tacrolimus has been
documented in phase III trials.*341 A slow-release
form of tacrolimus that can be given once daily is
under development.'>¥!

Currently, ciclosporin and tacrolimus are usually
prescribed twice daily. Sirolimus has more than a
3-fold longer half-life and is prescribed once dai-
ly.PY Sirolimus can be used adjunctively with re-
duced-dose ciclosporin or tacrolimus or by itself
as the ‘primary’ agent. However, children may
metabolise sirolimus more rapidly and require
twice-daily administration,P! although these data
were derived from pharmacokinetic studies in
paediatric liver transplant recipients. Because of its
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long half-life, once a steady state is achieved with
sirolimus, drug concentrations are more predictable.

It is easy to understand how difficult it is for most
teenagers to accept the cosmetic adverse effects of
corticosteroids (e.g. weight gain, acne, Cushingoid
features). Similarly, it is difficult for adolescents to
accept the hypertrichosis and gingival hyperplasia
associated with ciclosporin. This often makes
tacrolimus a better choice for adolescents. Cortico-
steroid-free immunosuppression has been advocated
to avoid corticosteroid-related adverse effects. An
open-labelled, prospective study of complete corti-
costeroid avoidance immunosuppressive protocol in
57 paediatric recipients employed an extended
course of daclizumab, in combination with
tacrolimus and mycophenolate mofetil and no corti-
costeroids. Daclizumab, a monoclonal antibody to
the interleukin (IL)-2 receptor, was given as a once-
monthly infusion for 6 months. Acute rejection was
observed in 8%, and patient and graft survival were
98% at a mean follow-up time of 20 months (range
4.5-41 months). Protocol biopsies revealed four in-
stances of subclinical rejection and no chronic rejec-
tion, although mild tacrolimus toxicity was present
in all patients after 1 year. The corticosteroid-free
group had significantly less hypertension requiring
treatment, and essentially no body disfigurement.
The authors concluded that this protocol avoided the
morbid adverse effects of corticosteroids without
increasing infection, and could contribute to im-
proved compliance.l?

More studies with larger numbers of patients will
be required before the safety of long-term use of
intravenously administered humanised or chimeric
anti-CD25 monoclonal antibodies (basiliximab and
daclizumab) will be known. It has been suggested
recently that the early use of a humanised mono-
clonal antibody to the pan-lymphocyte surface anti-
gen CD52 (Campath 1H or alemtuzumab) may one
day allow the withdrawal of all oral immunosup-
pressive agents or use of minimal maintenance im-
munosuppression.®¥ The application of such a pro-
tocol, if safe and efficacious, has obvious implica-
tions for compliance that are being considered by
paediatric transplant professionals in the design of
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future trials.’!! However, the benefits of induction
therapy as well as the use of tacrolimus in minimis-
ing other maintenance immunosuppression must be
countenanced by a potentially greater risk of post-
transplant lymphoproliferative disorder reported
with these agents.3]

12. Prevention of
Nonadherence: Summary

Since nonadherence to medications after solid
organ transplantation is common and a major cause
of allograft injury a strategy must be in place to
prevent or minimise its occurrence. Two meta-anal-
yses of interventions to improve medication adher-
ence in chronically ill patients demonstrated that
educational strategies alone are not effective; an
aggressive combination of educational, behavioural
and social support interventions provides the best

results.’>%1 A team approach consisting of educa-
tion, monitoring, recognition and intervention is es-
sential to the secure the benefit of transplantation
(table V). Simplified drug regimens, pillboxes to
organise medications, adapting a medical regimen to
the patient’s lifestyle, cueing medication adminis-
tration with routine activities (brushing teeth, meals,
etc.) and electronic devices (alarms and alerts) can
all contribute to improved adherence. More complex
patterns of covert nonadherence require further in-
sight and energy to have a successful impact on
nonadherence. Recognising the root cause of
nonadherence is a necessary first step.

13. Re-Transplantation after Graft Loss
Due to Nonadherence

Equitable allocation of organs for transplantation
maximises the chances for allograft and patient sur-

Table V. A summary of interventions aimed at improving medication adherence

Education and medical interventions

Ensure that the patient knows their medications by name, dosage and reason for prescription; reinforce these points during every clinic

visit
Inform about the adverse effects of drugs

Provide written instructions for each change in medication dose or frequency

Reduce the number and frequency of medications. Where possible, medications should be given either once or, at most, twice daily

Develop the understanding that the patient needs to take immunosuppressive agents even if the transplanted organ is functioning well
Teach patients that chronic rejection is insidious in onset, hard to diagnose in its early stages and often not reversible once established
Attempt to treat adverse effects by means other than dose reduction

Inquire about problems during every clinic visit, and address specific patient concerns

Monitor compliance with laboratory work, clinic visits and prescription refills

Behavioural and psychosocial approaches

Establish adherent behaviours and tasks in preparation for transplant

Demonstrate a track record of medication adherence and knowledge

Individual team members develop rapport with patient

Identify and involve a backup support system (family or friends)

Treat depression, anxiety or other psychological issues

Elicit a personal promise of adherence (e.g. a written contract)

Use a non-judgmental approach to the discussion of adherence

Address social problems such as insurance changes or difficulties at school or work

Tailor interventions for nonadherence to the root cause

Integrate taking medication into the daily routine

Consider reminders such as digital alarms or alerts

Provide ongoing education, discussion and easily accessible counselling

Ensure that the patient knows their medications by name, dosage and reason for prescription; reinforce these points during every clinic
visit

Inform about drug-induced adverse effects

Provide written instructions for each change in medication

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 (10)



Medication Noncompliance in Transplant Recipients

1479

vival, and should take into account the ability and
desire of the recipient to comply with prescribed
therapies directed at maintaining the allograft. How-
ever, noncompliance after transplantation is not pre-
dictable and the reasons for noncompliance are mul-
tifactorial. Furthermore, noncompliance is also a
matter of degree, such that with clear evidence of
overt noncompliance it is reasonable to withhold
future transplantation; however, subtle suggestions
of noncompliance usually predominate and these are
inaccurate. As noted previously, subjective assess-
ments of adherence applied in the clinic setting are
frequently erroneous.

Although noncompliance is frequent in paedia-
tric patients, particularly adolescents who are transi-
tioning to independence, it should not prevent them
from receiving a second transplant after a period of
counselling and documented medical compliance
(figure 1). Even adults who have been noncompliant
after their first kidney transplant have received a
second transplant with a high degree of success.?’!

Living organ donors should be aware of the
team’s concerns regarding recipient compliance, be-
cause it may impact the benefit that the donor antici-
pates for the recipient. This might occur in a com-
bined donor-recipient-staff conference where adher-
ence concerns are openly discussed and the recipient
can publicly acknowledge their commitment to ad-
here. The team must also address the fundamental
rationality of the donor who wishes to donate to a
noncompliant patient (figure 2); transplant profes-
sionals have a well recognised responsibility not to
countenance irrational donation. The consent for
living donation should include the medical uncer-
tainties, including the expected outcome of trans-
plantation for the recipient. The disclosure process
should permit a ‘cooling off period’ between con-
sent and the scheduled donor operation, to provide
the potential donor ample time to reconsider the
decision to donate. It should be made clear to the
donor that they are free not to donate and some
individual in the evaluation process should serve as
an independent, confidential resource for the poten-
tial donor to express hesitations or concerns that the
donor may not wish to disclose in the presence of a
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family member. Living donors may feel pressured
by their families into donating an organ and guilty if
they are reluctant to go through with the procedure.
Feelings of resentment may also occur if the recipi-
ent rejects the donated organ, particularly if non-
compliance contributed to the allograft loss. Poten-
tial donors should be encouraged to discuss their
feelings and concerns with a transplant professional,
social worker or other informed advocate.

14. Future Directions to
Reduce Nonadherence

Future research should seek to identify the root
causes of medication nonadherence after transplan-
tation and develop effective interventions to reduce
noncompliance. Potentially effective strategies to
detect and reduce noncompliance include the fol-
lowing:

e listening carefully to patient concerns;

e tracking prescription refills with insurers and
pharmacies;

promptly following up missed appointments;
investigating inconsistent drug concentrations;
improving patient education;

adding resources for patient support;

design and validation of compliance-friendly
regimens.

The contribution of any or all of these policies is
unknown. Nonadherence is widely acknowledged
by the transplant community and most programmes
have an infrastructure that already addresses these
strategies. Given the enormity of this problem, the
associated costs and the scarcity of organs for trans-
plantation, it seems reasonable to fund further re-
search to identify those patients at greatest risk for
noncompliance and those strategies that best im-
prove medication adherence.

15. Conclusion

Nonadherence with immunosuppressive medica-
tion is pervasive after solid organ transplantation.
Clinicians must possess a heightened awareness of
this behaviour and anticipate its emergence. Given
the serious consequences for medication nonadher-
ence, successful interventions will significantly re-
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duce costly, adverse events (table V). Effective tol-
erance protocols or newer immunosuppressive
agents requiring less frequent administration or as-
sociated with fewer adverse effects may improve
adherence, but none are imminently available. How-
ever, as Nevins and Matas?®! so succinctly stated,
effective strategies for the prevention of allograft
loss due to rejection “are available today and do not
require the development of a single new drug, rather
they only require patients to consistently take the
medications already available!” Appropriate longi-
tudinal follow-up by a team of skilled transplant
experts is warranted to accomplish this task and
optimise long-term allograft function.
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