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Presentation Notes
Given that transplant recipients typically presents on a combination of immunosuppressants, each with their own side effect profile, it can initially be challenging to identify which drug is likely responsible for which effect.  The purpose of this second half of this presentation is to deconvolute the common common side effects of immunosuppressants.  Further, I present these changes along a timeline after transplantation – as the onset of side effects varies from weeks to years. So I will briefly touch on skin conditions in the pretransplant period and subsequently walk through induction and the posttransplant maintenance periods.  Shown in this slide is a summary of the effects most commonly attributed to each agent.So with that brief introduction to the various classes of immunosuppressants, their mechanisms of action and the trends in usage, I will now focus on the most common side effects attributed to each of these agents.  



Pretransplant

Chronic Kidney Disease

• Renal pruritus
• Prurigo nodularis
• Acquired perforating dermatosis
• Xerosis
• Calciphylaxis

Chronic Liver Disease

• Cholestatic pruritus
• Spider nevi
• Palmar erythema
• Jaundice

Pre-Transplant Skin Findings
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InductionPretransplant

Serum Sickness  (Antithymocyte Globulin)

• Antibodies raised against human 
lymphocytes.

• Clinical findings include urticarial 
papules, fever, arthralgias, 
lymphadenopathy.

• Koebner (isomorphic) response and 
concentration of round to serpiginous 
urticarial papules
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Presentation Notes
Onset of symptoms occur ~7d after initial dose – but can last for weeks.Cutaneous symptoms (95%) may include the following UrticariaScarlatiniform rash Maculopapular or purpuric lesionsErythema multiformeCharacteristic serpiginous, erythematous, and purpuric eruption at the junction of the palmar or plantar skin with the dorsolateral surface of the hands, feet, fingers, and toesSerum sickness is a type III hypersensitivity reaction that results from the injection of heterologous or foreign protein or serum. Reactions secondary to the administration of nonprotein drugs are clinically similar to serum sickness reactions. Not all substances that are recognized as foreign by the immune system elicit an immune response. The antigen must be of characteristic size or have specific antigenic determinants and physiological properties to be an effective stimulator of the immune system. After an appropriate antigen is introduced, an individual's immune system responds by synthesizing antibodies after 4-10 days. The antibody reacts with the antigen, forming soluble circulating immune complexes that may diffuse into the vascular walls, where they may initiate fixation and activation of complement. Complement-containing immune complexes generate an influx of polymorphonuclear leukocytes into the vessel wall, where proteolytic enzymes that can mediate tissue damage are released. Immune complex deposition and the subsequent inflammatory response are responsible for the widespread vasculitic lesions seen in serum sickness.



InductionPretransplant
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Serum Sickness  (Antithymocyte Globulin)

• Antibodies raised against human 
lymphocytes.

• Clinical findings include urticarial 
papules, fever, arthralgias, 
lymphadenopathy.

• Koebner (isomorphic) response and 
concentration of round to serpiginous 
urticarial papules

• Erythema multiforme 

• Maculopapular rash.
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Cutaneous symptoms (95%) may include the following UrticariaScarlatiniform rash Maculopapular or purpuric lesionsErythema multiformeCharacteristic serpiginous, erythematous, and purpuric eruption at the junction of the palmar or plantar skin with the dorsolateral surface of the hands, feet, fingers, and toes



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Steroid Acne          (Prednisone)

• Abrupt eruption of monomorphic 
pustules and red papules 
scattered over the trunk > face.

• Resolves with taper of steroids.

• May be related to Pityrosporum 
folliculitis.

• Standard topical and systemic 
acne therapies may be helpful.
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Acneiform Eruption (Sirolimus)

• Red inflamed acneiform 
papules, plaques and pustules.  

• Distribution is face > trunk.

• Men are affected more than 
women (75% vs 6%).

• Standard topical acne therapies 
may be helpful.

• Systemic retinoids have been 
reported to be effective.

InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years
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Inflammatory, non-comedonal acneiform eruption on the face > trunk



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

EGFR Inhibitor Acne
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mTOR signaling is critical to a variety of pathways including EGF induction of cells.  As such, SRL-inhibitor induced acne closely resembles EGFR inhibitor acne.



InductionPretransplant Posttransplant
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Palmoplantar Peeling (Sirolimus)

• Palmoplantar tenderness & 
peeling ~1 to 2 weeks after 
starting sirolimus.

• Resolution observed with both 
discontinuation of sirolimus and 
over time (without treatment).

• Minimal inflammation.   
Parakeratin alternating with 
thick orthokeratin noted.

Am J Transplant, January 2014.
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Histologic examination via punch biopsy revealed modest intercellular spaces between keratinocytes in the lower epidermis, resembling spongiosis (Figure 4).  The granular cell layer was retained, and there were layers of parakeratin alternating with thick orthokeratin on the surface of the biopsy.  Clefts were apparent in the orthokeratotic layer.  Inflammation was negligible, and interface dermatitis and necrotic keratinocytes were not detected.  A PAS stain was negative for fungal hyphae.



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Aphthous Oral Ulcers 
(Sirolimus)

• Discrete ovoid superficial ulcers with a 
grayish pseudomembrane.

• Distribution is buccal mucosa and ventral 
> dorsal tongue.

• Incidence is highest upon switching from 
TAC to SRL at 60%.

• Topical clobetasol cream 0.05% has been 
reported to resolve ulcers.

• Dose reduction and discontinuation lead 
to resolution.
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Cancer, January 2010.
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In general, mouth lesions appeared as discrete ovoid superficial well-demarcated ulcers with a grayish-white pseudomembrane < 1cm.  Alternative presentations include larger ulcers (ie, major aphthous stomatitis) and clustered herpetiform ulcers.   CMV virus was found in ~50% of ulcers in RTRs in a small study (no negative control).  Nosebleeds are as common as oral ulceration.



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Cushing’s Syndrome, Exogenous (Prednisone)

• Physical findings include: 

moon face

buffalo hump

truncal obesity

violaceous wide striae

cutaneous atrophy 

easy bruising of the skin

• Stigmata typically improve as prednisone 
is tapered.

AT-RISC
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Histologically, cutaneous atrophy is manifested by thinning of the epidermis and flattening of the dermoepidermal junction with a concomitant decrease in dermal ground substance and interfibrillar spaces between collagen and elastin, which leads to collapse of the extracellular matrix and reorientation of the collagen and elastin fibers



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Gingival Enlargement 
(Cyclosporine)

• Gingival overgrowth of the free 
and attached gingiva, 
particularly in the interdental 
papillae.

• Also induced by phenytoin and 
calcium channel blockers.

• Oral hygiene is critical.

• Gingivectomy may be necessary 
in severe cases. 
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InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Br J Dermatol, June 2009.

Lymphedema         (Sirolimus)

• Often unilateral lymphedema of 
the lower > upper extremities.  

• Mean onset is 5 months.

• Pathogenesis may be related to 
sirolimus-associated lymphocele 
formation and delayed wound 
healing.

• Lymphedema is not always 
reversible on cessation of 
sirolimus.
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Exacerbtaion vs Early onset vs Late onset.



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Hirsutism & Hypertrichosis          
(Cyclosporine)

• Increased hair growth in areas 
controlled and not controlled by 
androgens.

• Children, women and men are 
affected within months of 
starting cyclosporine (70%).

• Hirsutism / hypertrichosis is 
reversible upon switching to 
tacrolimus.

AT-RISC
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InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Transpl Int, Mar 2005.

Timeline of Skin Changes After Transplantation

Hirsutism & Hypertrichosis          
(Cyclosporine)

• Increased hair growth in areas 
controlled and not controlled by 
androgens.

• Children, women and men are 
affected within months of 
starting cyclosporine (70%).

• Hirsutism / hypertrichosis is 
reversible upon switching to 
tacrolimus.
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70% affected.14 year old RTR.



InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Transplantation, December 2005.

Alopecia               (Tacrolimus)

• Diffuse non-scarring alopecia, 
more commonly reported in 
women (~30%).

• Range of onset is 1 month to 1 
year after starting therapy.

• Topical minoxidil may be helpful.

• Alopecia is reversible on 
discontinuation of tacrolimus.
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Trichodysplasia spinulosa
(Immunosuppression)

• Follicular spicules and inflamed 
follicular papules on the central 
face > trunk & extremities.

• Due to infection with 
Trichodysplasia Spinulosa-
associated Polyoma Virus 
(TSPyV) .

• Treatment is most commonly 
topical cidofovir or oral 
valganciclovir.

InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years
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Histopathology revealed absent hair shafts within enlarged follicles containing prominent nucleated cells and pink inclusions; findings consistent with trichodysplasia spinulosa. 



Kaposi’s Sarcoma 
(Immunosuppression)

• Angioproliferative condition 
resulting from the infection 
of HHV-8

• Transplant recipients are at
84-to 500-fold higher risk of 
developing KS.

• Reduction of IS can lead to 
regression of KS.

• Local irradiation for limited 
disease.  Taxanes & 
liposomal doxorubicin.

InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years
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Human Papilloma Virus 
(Immunosuppression)

• Develop typically initially – however, 
verrucae often become confluent and 
unresponsive to therapy.

• Prevalence is 11% @ 1-year and 92% 
@ 5-years post-transplantation.

• Cryotherapy, salicylic acid, and topical 
retinoids.  Systemic retinoids with 
caution.

• Biopsy atypical-appearing verrucae.

InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years
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Tinea Versicolor 
(Immunosuppression)

• Malassezia furfur infection 
results in hyperpigmented scaly 
patches.

• KOH reveals spherical yeast cells 
and short pseudohyphal
elements.

• Ketoconazole cream 2% bid for 3 
weeks; then bid on the 1st day of 
each month.  Ketoconazole 
shampoo 2% or selenium sulfide 
shampoos may be more 
convenient.

InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years
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Demodicosis 
(Immunosuppression)

• Demodex folliculorum and D. 
brevis are commensal, 
saprophytic ectoparasites. 

• Increased demodex mite 
density (>5/cm2) is 
implicated in the 
pathogenesis of rosacea. 

• Reported treatments 
include topical permetrhin, 
crotamiton or 
metronidazole; oral 
doxycycline & ivermectin.
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InductionPretransplant Posttransplant

1 wk 1 mo 3 mo 6mo 1 year 3 years

Sebaceous Hyperplasia (Cyclosporine)

• Yellow umbilicated papules predominantly 
on the face.

• Develop in ~15% of patients within years 
of starting therapy.

• Effect of cyclosporine may be on the 
entire pilosebaceous unit, thus 
cyclosporine-induced hypertrichosis & 
sebaceous hyperplasia.

• Treatments include topical & systemic 
retinoids, cryotherapy, electro-desiccation, 
PDL, ALA-PDT.
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Basal Cell Carcinoma



Basal Cell Carcinoma



Squamous Cell Carcinoma



Squamous Cell Carcinoma



Immunocompromised patients at risk 
for metastasis



Melanoma





Nail Unit Melanoma



Nodular Melanoma



Benign Seborrheic Keratosis

Melanoma



Skin cancer is the most common malignancy in solid 
organ transplant recipients 

• Skin cancer accounts 
for 40% of 
malignancies in solid 
organ transplant 
recipients (SOTR)

• Non-melanoma skin 
cancer (NMSC) > 
melanoma

Euvrard S, Kanitakis J, Claudy A. Skin cancers after organ transplantation. N Engl J Med 2003;348:1681 



Skin Cancer in SOTR
• Squamous cell carcinoma 

(SCC) is the most common 
cutaneous malignancy in 
transplant patient

• Basal cell carcinoma (BCC) 
is second most common 
skin cancer in transplant 
patient

• Melanoma risk 3.6 times 
greater likelihood in SOTR 
than the general 
population

Hollenbeak CS et al. Cancer 2005; 104:1962
Euvrard S et.al. N Engl J Med 2003;348:1681
Lanov E et.al. Int J Cancer. 2010;126:1724



Risk is related to the organ transplanted

• Incidence of skin cancer 
greatest in thoracic 
transplant patients

• Pancreas-kidney transplant 
recipients have a greater 
incidence than kidney 
alone

• Lowest incidence of skin 
cancer is in liver transplant 
recipients Jensen et.al. J Am Acad Dermatol 1999; 40:177

Wisgerhof et.al. J invest Dermatol 2009; 129:2886
Perera et.al. Br J Dermatol 2006; 154:868



Post transplant sun protection 
decreases incidence of skin cancer

Daily sunscreen use for 24 months in 
SOTR significantly lowered the 
incidence of BCC and SCC

Incidence of a second NMSC after the 
first was significantly lower in SOTR 
who used sunblock regularly

Ulrich et.al. Br J Dermatol 2009; 161:78
Terhorst et.al. Br J Dermatol 2009; 161:85 





Reduction 
of Skin 
Cancer

Acitretin (soriatane)

Nicotinamide 

Sun protection

Decrease immunosuppression

Sirolimus



Resources

International Transplant 
Skin Cancer Collaborative 
www.itscc.org

At-risc – www.at-risc.org

Skin Care in Organ 
Transplant Patients 
www.scopenetwork.org

http://www.itscc.org/
http://www.at-risc.org/
http://www.scopenetwork.org/
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