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Ithough facial transplantation has now
become a clinical reality,’? there exist
" considerable differences of opinion re-
garding the ethics of moving this new treat-
ment into the clinical arena. At the center of
this debate is the question, Do the risks posed
by the lifelong immunosuppression that recip-
ients will have to take justify the benefits of this
new treatment?*20

Critics of facial transplantation base their po-
sition on immunologic risk data published in
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2004 by the Royal College of Surgeons’ “Facial
Transplantation: A Working Party Report from
the Royal College of Surgeons of England,”
which states that “It is not possible to accu-
rately predict the likelihood of immunological
rejection after facial transplantation, but a
graft loss of around 10 percent from acute
rejection within the first year and significant
loss of graft function from chronic rejection in
around 30-50 percent of patients over the first
2-5 years might be a reasonable estimate.”*!
These projections have had a great influence on
framing the risk-versus-benefit debate in face
transplantation,”'161722 and indeed have even
influenced the position statements published
by influential bodies representing plastic sur-
geons, such as the French National Consulta-
tive Ethics Committee,?® the American Society
of Plastic Surgeons, and the American Society
of Reconstructive Microsurgery.?® Despite the
great importance attached to these projections,
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we contend that they are inaccurate and there-
fore misleading.5*** We base this statement on
three important facts:

1. The studies on which these estimates were
based were performed using immunosup-
pression regimens other than those that will
be and are being used in facial transplantation.

2. The health status of the solid organ trans-
plant recipients in these studies was signif-
icantly different from that of face transplant
recipients.

3. The tissue composition and antigenicity of
solid organs (reported in these studies) is very
different from that of facial tissues.

Although solid organ transplant studies can be
used to accurately estimate risk data for face trans-
plantation, the studies chosen must use the same
drug regimens as those that will be and are being
used in facial transplantation (tacrolimus/myco-
phenolate mofetil/corticosteroids). The above-
referenced report estimated 10 percent graft loss
in the first year and 30 to 50 percent chronic
rejection in the first 2 to 5 years,? when in fact,
based on human hand transplant data, since
1998 there has been 0 percent graft loss at 1 year
and 0 percent chronic rejection at 2 years after
transplantation.* Substantial data exist regarding
immunosuppression-related risks in kidney trans-
plant recipients receiving tacrolimus, mycophe-
nolate mofetil, and corticosteroids at doses similar
to those used in human hand and face transplan-
tation (tacrolimus, 3 to 13 ng/ml initial 12-hour
trough level; mycophenolate mofetil, 0.5 to 2 g/day;
and corticosteroids, 2.5 to 15 mg/day mainte-
nance dose).”** Combined and analyzed, these
data can provide a better informed approximation
of the immunosuppression-associated risks of fa-
cial transplantation than was previously published.

The physical and psychological health status of
face and solid organ transplant recipients varies
significantly. Evaluation of immunosuppression-
associated risks must be interpreted in the context
of preexisting comorbidities in individual popu-
lations. For example, kidney transplant recipients
possess significant pretransplant comorbidities
thatinclude hypertension, diabetes, anemia, bone
disease, hyperlipidemia, systemic calcification, ac-
celerated atherosclerosis, and neuropathy. In con-
trast, facial transplant recipients will likely have
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substantially less comorbidity. Accurate risk data
can be derived from human hand transplant ex-
perience, in which case the health status of hand
and facial tissue recipients would be similar.

The composition and antigenicity of facial tis-
sues differs from solid organs. Accurate risk data
for facial transplantation can be derived from hu-
man hand transplant experience, in which case
the composition and antigenicity of the trans-
planted tissues (e.g., skin, muscle) are similar. In
contrast to the above-cited Royal College of Sur-
geons report, clinical experience in hand trans-
plantation indicates an unusually high occurrence
of acute rejection episodes compared with human
kidney transplantation.®® This is most likely attrib-
utable to the high antigenicity of skin.

For this analysis and for the sake of clarity,
immunosuppression-associated risks are divided
into two groups: immunologic and nonimmuno-
logic. Immunologic-related risks include underim-
munosuppression (acute and chronic rejection)
and overimmunosuppression (opportunistic infec-
tions and malignancies). Nonimmunologic risks are
primarily drug-related toxicities (cardiovascular, re-
nal, gastrointestinal, and bone toxicities; diabetes;
and noncompliance). Contrary to previously pub-
lished risk data, this review focuses on recent reports
from studies of kidney (10-year experience) and
hand (5-year experience) transplantation that used
tacrolimus/mycophenolate mofetil/corticosteroid
maintenance therapy. On the basis of these data, we
provide a more accurate estimate of how these risks
will apply in facial transplantation.

Optimal immunosuppression, infection pro-
phylaxis, and medical management of transplant
recipients results in effective prevention of acute
and chronic rejection, infection, cancer, cardio-
vascular risk, and drugrelated toxicities. Achiev-
ing a balance between overimmunosuppression
and underimmunosuppression requires an appre-
ciation of other factors, including nutritional sta-
tus, preexisting disease, age, pretransplant mor-
bidity (e.g., diabetes mellitus, hypertension), and
posttransplant immunomodulating viral infec-
tions (e.g., cytomegalovirus, Ebstein-Barr virus,
and other herpes viruses). Balanced immunosup-
pression therefore, is most effectively attained by
a multidisciplinary approach, where experience
from solid organ and composite tissue allotrans-
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plantation are both taken into consideration to
manage immunosuppression.

Underimmunosuppression

Acute Rejection

Acute rejection and allograft loss rates in kid-
ney transplantation have decreased with advances
in immunosuppression. The introduction of ta-
crolimusin 1992 allowed a decrease in 1-yearacute
rejection rates from the previous 50 percent with
cyclosporine-based immunosuppression to ap-
proximately 30 percent.?® Similarly, the introduc-
tion of mycophenolate mofetil in 1995 resulted in
acute rejection rates of 30 percent when used con-
comitantly with cyclosporine.* Subsequent studies
with combined tacrolimus/mycophenolate mofetil /
corticosteroid regimen provided l-year acute rejec-
tion rates below 20 percent®-* (Table 1).

Using the tacrolimus/mycophenolate mofetil/
corticosteroid regimen, acute rejection rates in
hand transplant recipients was recently reported
to be 67 percent at 1 year (excluding one trans-
plant between identical twins; 12 of 18 patients
experienced 26 rejection episodes). These higher
acute rejection rates in hand transplants (com-
pared with kidney transplants) may be explained
in part by the greater immunogenicity of skin
tissue."* In these cases, antithymocyte globulin,
basiliximab, and no induction protocols were used
in 11, five, and two patients, respectively, and
maintenance therapy consisted of tacrolimus/
mycophenolate mofetil/corticosteroid in 15 pa-
tients, rapamycin/mycophenolate mofetil in one
patient, rapamycin in one patient, and topical ta-
crolimus and steroids in one patient® (Table 1).
We included all 18 of these cases in our risk eval-
uation because of a lack of published data, making
a distinction between the risk profiles in tacroli-
mus/mycophenolate mofetil/corticosteroid and
the other maintenance therapies in hand trans-
plantation.

All acute rejection episodes were successfully
reversed regardless of the antirejection therapy
used. Acute rejection episodes were treated with
tacrolimus and/or corticosteroids, with or without
topical corticosteroid ointment. In five of the 12
first acute rejection episodes, 42 percent were
treated with systemic corticosteroid therapy. Re-
current acute rejection episodes were treated with
topical tacrolimus or topical corticosteroids [two
of 14 episodes (14.3 percent)] or in conjunction
with systemic corticosteroids [five of 14 rejection
episodes (35.7 percent)]. Eighteen percent of
patients received T-cell-depleting antibody

therapy, antithymocyte globulin antithymocyte
globulin [two of 18 patients (11.1 percent)], or
Campath-1H* [one of 18 patients (5.6 percent)],
whereas 19.2 percent of cases (five of 26 rejection
episodes) were treated with basiliximab.

Allograft and patient survival were 100 percent
at 24 months, and at a mean follow-up of 43
months, allograft and patient survival were 89 per-
cent and 100 percent, respectively.”® Two graft
failures were reported, one attributable to medi-
cation noncompliance® and another to unclear
cause?”®® (Table 1). These high allograft survival
rates in hand transplant recipients (despite rela-
tively high acute rejection rates) may be attribut-
able to early recognition of acute rejection by vi-
sual inspection of the skin. Acute rejection in hand
allotransplants is manifested by early, visually ap-
parent, cutaneous*## tissue changes that have a
high correlation with histopathologic findings
(Table 2). Combined, visual inspection and skin
biopsies provide an easy means for monitoring
and prompt diagnosis of acute rejection.

The importance of early diagnosis of acute
rejection has been demonstrated in the extensive
experience with kidney transplantation. Current
surveillance methods for acute rejection in solid
organ transplants are relatively insensitive (Table
2), because of the mostly silent clinical manifes-
tations, which often resultin delayed antirejection
treatment and decreased long-term allograft sur-
vival. The significance of early diagnosis and treat-
ment of acute rejection has been illustrated by
prospective studies of protocol renal allograft
biopsies,**! where unrecognized acute rejection
was associated with an increased risk of chronic
allograft nephropathy and late graft loss.>*?

Extrapolation of these data to facial transplan-
tation indicates that the incidence of acute rejection
may range between 10 and 70 percent. It is reason-
able to expect that most acute rejection episodes will
be diagnosed early, enabling immediate dosing ad-
justment in maintenance immunosuppressive
agents and/or topical therapy, resulting in high re-
versal rates. Contrary to the 10 percent failure rate
predicted in the Royal College of Surgeons’ report
for human facial transplants,” these data indicate
that risk of allograft loss will be minimal.

An additional risk factor that needs to be taken
into consideration in face transplant recipients is
related to sensitization to human leukocyte anti-
gens. Patients with facial disfigurement caused by
severe trauma or extensive burns may have previ-
ously received human skin allograft and/or blood
transfusions. Although whether acute rejection
risk is associated with human leukocyte antigen
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A B C
Periodic Associated Associated
Daily Accessibility Monitoring Monitoring
Marker Specificity Sensitivity Accessibility (monthly) Morbidity Costs
Kidney (SOT)
Serum creatinine - - = TR s e
Calculated renal
clearance - = = A % 7
Measured renal
clearance +/- +/— = +/- +/- L=
Renal biopsy - o i - - wh-t- Fopet-
Other/experimental
biomarkers Und. Und. Und. Und. - 5 i
Face transplant (CTA)
Visual inspection ++ ++ e +++ 253 S
Skin biopsy shel ot ekt b - - = By

Und., undetermined and not a part of contemporary standard clinical care; SOT, solid organ transplantation; CTA, composite tissue

allotransplantation.

A: +++, accepted standard; ++, high; +/—, moderate;—, low;—, very low/poor. B: +++, excellent; ++, very good; +/—, moderate;—,
difficult;—, very difficult/impossible. C: +++, high; ++, appreciable/high; +/—, moderate;-, low;—, very low/nonexistent.

sensitization in facial transplantation is not
known, these patients may have significant de-
grees of human leukocyte antigen sensitization.
Panel reactive antibody testing and additional pre-
transplant immunologic monitoring (human leu-
kocyte antigen typing and T- and B-cell cross-
matching) will be essential in the initial phases of
facial transplantation to adequately assess sensiti-
zation and its risk.

Chronic Rejection

The exact mechanisms of chronic rejection
have not been defined; however, both immuno-
logic and nonimmunologic factors have been
implicated.?® Immunologic factors that influence
chronic rejection in transplanted kidneys in-
clude acute rejection, human leukocyte antigen
sensitization, human leukocyte antigen match-
ing, and noncompliance. Nonimmunologic fac-
tors include diabetes, hypertension, ischemia/
reperfusion injury, donor age, calcineurin
inhibitor nephrotoxicity, lipid abnormalities, and
cytomegalovirus infection. Discriminating be-
tween individual contributions of immunologic
and nonimmunologic factors in the cause of
chronic rejection continues to pose a substantial
challenge in clinical studies.

In humans, a few studies have reported the
role of acute rejection in the specific tissue com-
ponents of composite tissue allotransplantation,
but not in chronic rejection. In one report, rectus
abdominis and external oblique muscle allografts
were transplanted for reconstruction of a scalp

defect following resection of a cutaneous squa-
mous cell carcinoma. An early acute rejection ep-
isode was successfully reversed and subsequent bi-
opsy specimens in the first posttransplant year
demonstrated mild rejection without signs of graft
failure.”* In another report, synchronous trans-
plantation of a kidney and small split-thickness
skin graft in six patients resulted in long-term skin
allograft survival up to 7 years.* Neither of these
studies described or reported chronic rejection.

In one of 18 human hand transplants per-
formed, clinical and histologic characterization
of what was believed to be chronic (cutaneous)
rejection was based on findings in a patient
whose graft failed because of medication non-
compliance.* Examination of the rejected allo-
graft demonstrated a histologic picture identical
to chronic lichenoid graft-versus-host disease.*>
In the remaining 17 patients, chronic rejection
has not been reported at a median follow-up of 43
months (Table 1).

These low chronic rejection rates in human
hand allotransplantation may be attributable to
several factors. First, follow-up is relatively short.
Second, risk factors for chronic rejection in kidney
transplantation (e.g., hypertension, hyperlipid-
emia) are less common in hand transplant recip-
ients. Similarly, composite tissue allotransplanta-
tions do not appear to be subject to vascular and
parenchymal toxicity of immunosuppressive med-
ication, as are kidney allografts. Finally, early rec-
ognition enabling early treatment and reversal of
acute rejection may play an important role in

661



Plastic and Reconstructive Surgery ® September 1, 2007

minimizing chronic rejection in composite tis-
sue allotransplantation.

Chronic rejection rates in human hand trans-
plants are considerably lower than the 30 to 50
percent figures predicted for human face trans-
plants in the report by the Royal College of
Surgeons.?! The low incidence of chronic rejec-
tion, even with concomitant high acute rejection
rates,” suggests that chronic rejection may not be
as great a threat in hand and therefore in facial
transplantation.

Overimmunosuppression

There are currently no objective means for
evaluating the overall state of immunosuppres-
sion. As a result, clinical manifestations of under-
immunosuppression (acute rejection) and over-
immunosuppression (infection and malignancy)
provide only the indicators of the general degree
of immunosuppression.

Infection

Overimmunosuppression leading to opportu-
nistic infections usually include Preumocystis carinii
pneumonia, viral disease (e.g., cytomegalovirus,
Epstein-Barr virus), and fungal infections.’” Over
the past decade, improved selectivity of immuno-
suppressive regimens; the availability of new an-
tiviral, antibacterial, and antifungal agents; and
improvements in diagnostic tests have allowed
earlier and more accurate diagnosis and re-
duced the incidence and severity of posttransplant
infections.5”%®

Bacterial Infections

Most bacterial infections in transplant recipi-
ents occur in the early posttransplant period, and
are related more to the surgical procedure than to
overimmunosuppression.®® A small minority of
transplant patients with bacterial infection may
develop a life-threatening sepsis; however, most
bacterial infections are readily treatable and are
not associated with substantial morbidity.>

In renal transplant recipients, the tacrolimus/
mycophenolate mofetil/corticosteroid regimen
has been associated with serious bacterial infec-
tion rates between 5 and 20 percent, with a mor-
tality rate between 0.5 and 4 percent.?!-34-36.38.39.12.43
In human hand transplants, the overall bacterial
infection rate has been reported to be 11 percent
(two infections, Clostridium difficile enteritis and
Staphylococcus aureus osteitis), with no reported
deaths or resulting allograft loss.*

Fungal and Protozoal Infections
Tacrolimus/mycophenolate mofetil/cortico-
steroid regimen-associated fungal infections in
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renal transplant recipients leads to hospitalization
rates ranging from 0.5 to 11 percent in the first
posttransplant year®!34-36.38.394243 (Taple 3). In hu-
man hand transplant recipients, fungal infections
(all cutaneous mycoses without invasive disease)
occurred in 28 percent of cases, with no patient
death or allograft loss.” The same fungal infection
risks should be expected in face transplantation.

Viral Infections

Historically, viruses have posed the greatest
infectious threat to transplant recipients, with
cytomegalovirus being the most important
pathogen.’”® Cytomegalovirus infection may
present as tissue invasive disease causing pneumo-
nia, pancreatitis, hepatitis, enteritis, or retinitis.
Cytomegalovirus infection rates in renal trans-
plant recipients receiving tacrolimus/mycophe-
nolate mofetil/corticosteroids (requiring hospi-
talization) ranged from 2 and 14 percent, whereas
Epstein-Barr virus infection rates ranged from 0 to
3 percent.’1:%4-36.38.39.4243 The viral infection rate in
hand transplant recipients was reported to be 34
percent.?® Of these, cytomegalovirus viral infec-
tions accounted for 28 percent, of which 11
percent of patients developed cytomegalovirus
invasive disease. Only 6 percent of patients expe-
rienced cutaneous herpes simplex infections. Al-
though viral infections have not caused patient
death or allograftloss,”® a correlation was observed
between cytomegalovirus invasive disease and
acute rejection.”” The same viral infection risks
should be expected in face transplantation.

Posttransplant Malignancies

Posttransplant Lymphoproliferative
Disorder

Posttransplant lymphoproliferative disorder is
a serious and potentially fatal complication affect-
ing solid organ transplant recipients, with inci-
dences of 1 percent in kidney and 9 percent in
heart and lung transplantation.®% Posttransplant
lymphoproliferative disorder includes a wide spec-
trum of disorders, ranging from benign hyperpla-
sia to malignant lymphomas,* with pathogenesis
related to two factors: B-cell proliferation induced
by Epstein-Barr virus infection®-36-67 and the net
state of immunosupression.® Posttransplant lym-
phoproliferative disorder occurs most often
within the first posttransplant year, with a decrease
in risk thereafter,* and although the prognosis var-
ies with the extent of disease, overall survival rates
are approximately 50 percent. In prospective stud-
ies of tacrolimus/mycophenolate mofetil /cortico-
steroid therapy in kidney transplant recipients,
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the incidence of posttransplant lymphoprolifera-
tive disorder was 1.4 percent at 6 months® and 3
years” in one study and 0.5 percent at 1 year in a
second study.®® Posttransplant lymphoprolifera-
tive disorder has not been reported to date in
human hand transplant recipients.?® These con-
siderations indicate that posttransplant lympho-
proliferative disorder should occur in less than 1
percent of face transplant recipients.

Kaposi’s Sarcoma

Transplantation-associated Kaposi’s sarcoma
has been linked to human herpesvirus-8”' and usu-
ally presents in the first posttransplant year.”” The
reported 5-year survival rate is approximately 70
percent,”” and treatment usually consists of im-
munosuppression reduction, sometimes in com-
bination with irradiation and surgery. In studies
with tacrolimus/mycophenolate mofetil/corti-
costeroid maintenance therapy, Kaposi’s sar-
coma did not occur within a 3-year follow-up
period,**7% nor has it been reported to date in
human hand transplantation.®

Skin Cancers

Skin and lip cancers are the most common
type of de novo cancer in solid organ transplant
recipients, accounting for 50 percent of all ma-
lignancies, with a 3-year cumulative incidence of
7.5 percent.” In a study describing a 20-year post-
transplant follow-up in Australia and New Zea-
land, skin cancer occurred in 82 percent of kidney
transplant recipients.”* Most skin malignancies
can be easily detected and successfully treated by
surgical excision, and immunosuppression re-
duction has been shown to have great therapeu-
tic value in treating aggressive squamous cell
carcinoma.” Recent renal transplant experiences
with tacrolimus/mycophenolate mofetil /cortico-
steroid therapy have reported squamous cell car-
cinoma incidences between 0.6 percent at 1 year®
and 2.8 percent at 3 years.”” There were no cases
of de novo melanoma reported.*”” To date, skin
cancer has not been reported in human hand
transplant recipients at a median follow-up of 43
months.” The same risk of skin cancer should be
expected in face transplantation.

Nonimmunologic risks are primarily attribut-
able to adverse effects of immunosuppressive and
prophylactic agents used in transplant recipients.
At present, the greatest risk for graft loss in renal
transplant recipients is cardiac-related death with
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a functioning graft.”® Immunosuppressive agents
may increase cardiovascular risk by affecting cho-
lesterol levels, triglycerides, blood pressure, post-
transplant diabetes mellitus, and renal dysfunc-
tion. Tacrolimus can exacerbate hypertension
by inducing vasoconstriction.”” Mycophenolate
mofetil is virtually devoid of cardiovascular-related
adverse effects. Corticosteroids increase the risk of
posttransplant diabetes mellitus by increasing in-
sulin resistance™ and induce hyperlipidemia by
interacting with key enzymes in the hepatic lipid
synthesis cycle.”

Hypertension

The combination of tacrolimus and myco-
phenolate mofetil has a favorable profile on hy-
pertension compared with other regimens,
as hypertension improves following tacrolimus
conversion.?® Interestingly, tacrolimus did not
show any effect on blood pressure when admin-
istered to healthy individuals.®® Mycophenolate
mofetil has no known effect on blood pressure.*
Hypertension has not been reported as an immu-
nosuppression-associated adverse effect in human
hand transplant recipients,? and the same can be
expected in face transplant recipients.

Nephrotoxicity

Tacrolimus exerts negative effects on renal
function. Vasoconstriction of preglomerular ar-
terioles acutely reduces glomerular filtration,
whereas long-term exposure may result in inter-
stitial fibrosis and tubular atrophy.®? Because of
combined immunologic and nonimmunologic ef-
fects on the transplanted kidney, the risk of neph-
rotoxicity in face transplantation can best be es-
timated by assessing renal outcomes in extrarenal
transplantation. In human hand transplant recip-
ients, an increase in creatinine levels was reported
in 11 percent of the patients with an absence of
renal failure at a median follow-up of 43 months.?®

Posttransplant Diabetes Mellitus

Posttransplant diabetes mellitus adversely af-
fects patient and graft survival in kidney trans-
plantation.®® Tacrolimus and corticosteroids in-
crease posttransplant diabetes mellitus risk.* 88
In human hand transplant recipients, posttrans-
plant diabetes mellitus has not been observed, but
transient hyperglycemia occurred in 50 percent of
the patients, primarily while receiving high corti-
costeroid doses early after transplantation.?# On
the basis of these data, the risk of posttransplant
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diabetes mellitus in facial transplantation will
likely be low (1 to 5 percent).

Gastrointestinal Adverse Effects

Gastrointestinal effects of tacrolimus and my-
cophenolate mofetil include nausea, vomiting,
and abdominal pain, and more serious effects such
as ulceration, gastrointestinal hemorrhage, and in-
testinal perforation.***% In recent renal transplant
prospective randomized trials with tacrolimus/my-
cophenolate mofetil/corticosteroids, the incidence
of gastrointestinal effects was 42 percent at 1 year.%
In human hand transplantation, serious gastrointes-
tinal adverse effects have not been reported. It is
reasonable to expect that gastrointestinal adverse
effects in facial transplant recipients will be mild and
transient. Mycophenolate mofetil coadministration
with food, proton-pump inhibitors, antimotility
agents, and alternative dosing strategies should
minimize gastrointestinal effects.

Posttransplant Bone Disease

Posttransplant bone loss may be induced or
exacerbated by immunosuppressive agents in or-
gan transplantation.®® Corticosteroids suppress os-

induce low-turnover osteopenia and osteoporosis
in trabecular bone.® Reduction in bone mineral
density loss has been demonstrated in early cor-
ticosteroid withdrawal studies.” Tacrolimus also
induces adverse effects on bone metabolism.” My-
cophenolate mofetil does not influence bone me-
tabolism. In hand transplantation, a single case of
avascular necrosis of the hip has been reported, giv-
ing a 5.6 percent overall risk.?® Risks of posttrans-
plant bone disease in facial transplantation will likely
be similar to those in hand transplantation.

Noncompliance

The incidence of noncompliance in adult re-
nal transplant recipients ranges from 4.7 (when
assessed in relation to graft loss)® to 49 percent
(when assessed in the absence of rejection ep-
isode or graft loss). Factors that influence non-
compliance include demographics, psychosocial
factors,” adverse effects,” and complexity of drug
regimens.” The number of alterations in physical
appearance (hirsutism and gingival hyperplasia),
particularly noncompliance related, is significantly
lower in tacrolimus-based immunosuppression.?
In hand transplantation, noncompliance was re-

teoblastic function, reduce serum osteocalcin,and  ported in one of 18 patients (5.6 percent)®%;

Kidney Hand Face
Complication Transplant (%) Transplant (%) Transplant (%)
Underimmunosuppression
Acute rejection 10-20 70 10-70
Acute rejection-associated graft failure =2 0 <2
Chronic rejection 30-80 6+ <10f
Chronic rejection-associated graft failure 30-50 6% <10t
Overimmunosuppression
Infection
Bacterial 5-20 12 5-15
Fungal 5-20 28% 10-20
PCP <1 0 <1
Viral 5-20 34 5-30%
CMV 1-15 281 1-20%
EBV <5 NR <5%
Malignancy
PTLD <1 0 <1
Skin cancer 10-50 0 10-50
Drug toxicities
Hypertension 5-10 NR 5
Dyslipidemia 10-30 NR 5
PTDM 5-15 0 1-3
GI effects 20-40 NR 20-40
Nephrotoxicity as ESRD 3-15 0 0-5

SOT, solid organ transplantation; CTA, composite tissue allotransplantation; NR, not reported; PCP, Preumocystis carinii pneumonia; CMV,
cytomegalovirus; EBV, Epstein-Barr virus; PTLD, posttransplant lymphoproliferative disorder; PTDM, posttransplant diabetes mellitus; GI,
gastrointestinal; ESRD, end-stage renal disease.

*Reported percentage of chronic rejection as a consequence of documented noncompliance in one case.

tEstimated chronic rejection rate and associated failure may even be lower, as in hand transplantation only; one case of chronic rejection was
attributable to noncompliance.

Viral infection rate is highly dependent on donor/recipient serologic status mismatch.
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however, careful screening with thorough psycho-
social evaluation could have excluded this patient
as a candidate and prevented this failure.

Soon after reporting the first face transplantin
Amiens, France, newspaper stories reported that
the patient had a history of psychiatric problems
and had resumed smoking shortly after the pro-
cedure, which may endanger blood flow to the
transplant. It would be inappropriate to evaluate
this case based on nonscientific accounts. How-
ever, as in the first hand transplant, this case un-
derscores the importance of careful psychosocial
evaluation in the patient screening process. The
psychological dimensions in face transplantation
will very likely be even more important than they
are in hand transplantation. The hopes, anxieties,
and stability of all transplant recipients have always
precipitated ethical concerns. In the case of facial
transplantation, however, the psychological and
social dimensions loom much larger because a
person’s self-image, social acceptability, and sense
of normalcy as he or she subjectively experiences
them are at stake to a greater degree.?*?>97

When estimating the risks of graft loss, acute and
chronic rejection, and drug toxicity in face trans-
plant recipients, it is important to compare “apples
with apples,” examining risks associated with the
same drug regimens, preexisting comorbidities in
individual populations, and comparable tissue com-
position and antigenicity. This article contends that
the immunologic risks of face transplantation,
though real, are currently less than previously re-
ported and are therefore misleading.

In this article, we provide relevant risk data
from large solid organ studies and human hand
transplantation. On the basis of these data, we pro-
vide more accurate estimations/extrapolations of
rejection and complication rates for facial trans-
plants (Table 4). These data present a compre-
hensive knowledge base for estimating immuno-
suppression-associated risks and thus provide a
solid foundation for patients, physicians, institu-
tional review boards, and professional and lay
communities to discuss and make risk-versus-ben-
efit decisions regarding facial transplantation.
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