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Abstract: Background: Cancer is currently among the three leading causes of death after solid organ transplantation and its 
incidence	is	increasing.	Non-melanoma	skin	cancer	-	squamous	cell	carcinoma	and	basal	cell	carcinoma	-	is	the	most	common	
malignancy	found	in	kidney	transplant	recipients	(KTRs).	The	incidence	of	non-melanoma	skin	cancer	in	KTRs	has	not	been	
extensively studied in Portugal. 
oBjectives:	To	determine	the	incidence	of	non-melanoma	skin	cancer	in	KTRs	from	the	largest	Portuguese	kidney	transplant	
unit;	and	to	study	risk	factors	for	non-melanoma	skin	cancer.	
Methods:	Retrospective	analysis	of	clinical	records	of	KTRs	referred	for	the	first	time	for	a	dermatology	consultation	between	
2004	and	2013.	A	case-control	study	was	performed	on	KTRs	with	and	without	non-melanoma	skin	cancer.	
results:	We	included	288	KTRs	with	a	median	age	at	transplantation	of	47	years,	a	male	gender	predominance	(66%)	and	a	
median	transplant	duration	of	3.67	years.	One	fourth	(n=71)	of	KTRs	developed	131	non-melanoma	skin	cancers,	including	69	
(53%)	squamous	cell	carcinomas	and	62	(47%)	basal	cell	carcinomas	(ratio	squamous	cell	carcinoma:	basal	cell	carcinoma	1.11),	
with	a	mean	of	1.85	neoplasms	per	patient.	Forty	percent	of	invasive	squamous	cell	carcinomas	involved	at	least	two	clinical	
or	histological	high-risk	features.	The	following	factors	were	associated	with	a	higher	risk	of	non-melanoma	skin	cancer:	an	
older	age	at	transplantation	and	at	the	first	consultation,	a	longer	transplant	duration	and	the	presence	of	actinic	keratosis.	
KTRs	treated	with	azathioprine	were	2.85	times	more	likely	to	develop	non-melanoma	skin	cancer	(p=0.01).	
conclusion:	Non-melanoma	skin	cancer	was	a	common	reason	for	dermatology	consultation	in	Portuguese	KTRs.	It	is	impera-
tive	for	KTRs	to	have	access	to	specialized	dermatology	consultation	for	early	referral	and	treatment	of	skin	malignancies.
Keywords:	Carcinoma,	Basal	Cell;	Carcinoma,	Squamous	Cell;	Kidney	Transplantation;	Survival	Analysis;	 Incidence;	Risk	
Factors

INTRODUCTION
Cancer	 is	currently	one	of	 the	three	major	causes	of	death	

among solid organ transplant recipients and its incidence has grown 
in recent decades.1,2

The	two	most	common	types	of	non-melanoma	skin	cancer	
(NMSC)	-	squamous	cell	carcinoma	(SCC)	and	basal	cell	carcinoma	
(BCC)	-	account	for	95%	of	skin	cancers	and	40%	of	all	neoplasms	in	
solid	organ	 transplant	recipients.	These	skin	 tumors	cause	greater	
morbidity and mortality than in the general population. 3

The	 risk	of	 SCC	and	BCC	 in	KTRs	 is,	 respectively,	 65-250	
times and 10 times higher than in the general population.3,4

The oncogenesis of NMSC is multifactorial but immune 
surveillance	reduction	caused	by	immunosuppressive	drugs,	along	
with	the	direct	carcinogenic	effect	of	 these	agents,	 is	enhanced	by	
cumulative ultraviolet radiation exposure.5,6

The	 following	 factors	 also	 have	 an	 impact	 on	 the	 risk	 of	
NMSC:	Fitzpatrick	skin	types	I-III,	an	older	age	at	transplantation,	
being	Caucasian,	geographic	locations	situated	at	lower	latitudes,	as	
well as infections by oncogenic viruses.3,7
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Kidney transplantation occupies an intermediate position 
in	 the	 associated	 risk	 of	 NMSC,	 being	 lower	 than	 heart	 or	 lung	
transplantation,	but	higher	than	liver	transplantation.3,5,8

In	2013,	Portugal	was	 ranked	8th in the world in terms of 
the	numbers	of	kidney	transplantations	from	deceased	donors,	with	
38.3 transplants per 1 million inhabitants.9

The incidence of NMSC in KTRs has been poorly evaluated 
in Portugal. The most recently published studies evaluated small 
samples	of	patients	 from	kidney	 transplant	units	 in	 the	 country’s	
southern region and reported a limited number of NMSCs.10,11

OBJECTIVES

Our	objectives	were	to	determine	the	incidence	and	charac-
terize	the	NMSCs	in	a	series	of	patients	from	the	largest	Portuguese	
kidney	transplant	unit	(in	Coimbra);	and	to	study	the	risk	factors	for	
NMSC in this population.

METHODS
We performed an observational retrospective study us-

ing	 (non-probability)	purposive	sampling	–	we	 included	all	KTRs	
followed up at post-transplant consultation in the Centro Hospitalar 
e Universitário de Coimbra, who	were	 referred	 for	 the	first	 time	 for	
a dermatological evaluation between January 2004 and December 
2013.	Medical	records	were	analyzed	from	the	time	of	transplanta-
tion until the last dermatology consultation or death.

Patients	who	underwent	double	transplants	(e.g.	heart,	liver,	
lung)	and	patients	with	personal	history	of	skin	cancer	were	excluded.

The primary endpoint was the occurrence of NMSC (SCC or 
BCC)	during	the	follow-up.	We	considered	two	groups	for	compari-
son:	KTRs	who	were	diagnosed	with	NMSC	(case	group)	and	KTRs	
without	 NMSC	 (control	 group).	 Skin	 cancers	 were	 characterized	
according	to	their	number,	histological	subtype,	anatomic	location	
and	time	for	occurrence	(after	transplantation).	In	SCCs,	clinical	and	
histological	high-risk	features	were	also	assessed.	Chart	1	presents	
the	comparison	of	the	risk	variables	for	the	two	groups.

In order to assess the immunosuppressive regimens asso-
ciated	with	a	higher	risk	of	NMSC,	we	divided	the	KTRs	into	four	

groups in accordance with the initial prescribed regimens: regimen 
A	–	mycophenolate,	tacrolimus	and	prednisolone;	regimen	B	–	my-
cophenolate,	cyclosporine	and	prednisolone;	regimen	C	–	azathio-
prine,	cyclosporine	and	prednisolone;	regimen	D	–	mycophenolate,	
sirolimus	and	prednisolone.	The	comparison	was	adjusted	for	age	at	
transplantation,	age	at	first	consultation	and	gender.

We used the IBM SPSS®	 software,	 version	 21.0	 (Armonk,	
NY:	 IBM	 Corp.)	 to	 perform:	 the	 Mann-Whitney	 U	 and	 X2 tests,	
which	compare,	respectively,	quantitative	and	nominal	variables	be-
tween	groups;	the	odds ratio (OR)	to	measure	intensity	of	association	
of	 nominal	 variables;	 logistic	 regression	 for	 adjusted	 comparison	
between	groups;	and	the	Kaplan-Meier	method	to	estimate	the	cu-
mulative	incidence	(CI)	of	NMSC	over	the	time	post-transplant.	The	
significance	level	was	set	at	p<	0.05.

RESULTS
i) Population studied

This	 study	 included	 288	 patients,	 predominantly	 males	
(n=189,	66%).	The	median	age	was	47	years	at	the	time	of	transplan-
tation	and	54	years	at	the	time	of	the	first	consultation.	The	patients’	
clinical	characteristics	are	listed	in	table	1.	Most	(52.4%)	underwent	
transplantations between 2000 and 2009. The median time period 
between	the	transplant	and	the	first	dermatology	consultation	was	
3.67	years.	Ninety-four	percent	(n=271)	of	patients	received	kidneys	
from	deceased	donors.	Only	4%	(n=12)	of	KTRs	had	undergone	pre-
vious	kidney	transplantation.

ii) Diagnosed neoplasms

In	this	population	of	KTRs,	the	overall	incidence	of	NMSC	
was	24.7%	(n=71).

Table	2	provides	a	characterization	of	NMSC	cases	accord-
ing	to:	the	type	of	neoplasm,	the	proportion	of	SCCs	and	BCC,	as	
well as the distribution of cases with multiple neoplasms.

The topographic distribution of the NMSCs is displayed in 
table	 3.	 The	mean	 number	 of	 tumours	 identified	per	 patient	was	
1.85.	We	observed	a	slight	predominance	of	SCCs	over	BCCs,	with	
a	ratio	of	1.11:1.	Only	2	out	of	42	SCC	cases	(5%)	developed	nodal	
metastasis. No deaths were attributable to NMSC. Most NMSCs ap-
peared	in	sun-exposed	areas,	mainly	on	the	face.

In	most	cases,	KTRs	who	started	with	a	histologic	type	of	
NMSC	 developed	 only	 subsequent	 neoplasms	 of	 the	 same	 type.	
When	the	first	tumour	was	a	SCC,	61.5%	(n=8)	of	patients	ultimate-
ly	developed	new	SCCs.	In	cases	whose	first	NMSC	was	BCC,	66%	
(n=9)	developed	only	successive	BCCs.

The median time period from the date of transplant until 
the	diagnosis	of	the	first	NMSC	was	5.35	years	(0.4-25).	The	median	
time	period	 from	 the	first	 tumour	until	 the	 subsequent	neoplasm	
was	15.5	months.	Approximately	80%	of	cases	with	more	than	one	
NMSC	developed	a	second	tumour	2	years	after	the	first.

 iii) Cumulative incidence of NMSC

The	estimated	probability	of	the	first	NMSC,	based	on	the	
Kaplan-Meier	method,	 increased	 from	 16%	 at	 5	 years	 post-trans-
plant,	 to	 31%,	 39%	 and	 49%,	 respectively,	 at	 10,	 15	 and	 20	 years	
(Graph	1).	The	cumulative	incidence	of	the	second	NMSC	increased	
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charT 1: Risk	variables	studied	in	KTRs

Risk variables
Age	at	transplantation
Age	at	first	consultation
Gender	(male/female)
Pre-transplant	induction	therapy	(Yes/No)
Donor	type	(Deceased/Living)
Presence	of	actinic	keratosis	(Yes/No)
Immunosuppressive	drugs	(prednisolone,	mycophe-
nolate,	cyclosporine,	tacrolimus,	azathioprine,	sirolimus	
and	everolimus)
Initial immunosuppressive regimen
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Table 2: Characterization	of	NMSC	cases	according	to	the	
type and number of NMSCs

Table 3: Anatomical	distribution	of	SCCs	and	BCCs

Table 1: Characterization	of	KTRs	with	and	without	NMSC	according	to	the	variables	studied

Total no. of NMSC cases n=71 100%
Only SCC 30 42.25%
Only BCC 27 38.3%
Combined SCC and BCC 12 16.90%
Combined NMSC and melanoma 2 2.82%
Cases with >1 NMSC n=29 41%
2 NMSC 16 22.54%
3 NMSC 3 4.23%
4	NMSC	 5	 7,04%
5 NMSC 3 4.23%
6 NMSC 1 1.41%
7 NMSC 0 0%
8 NMSC 1 1.41%
Total no. of neoplasms n=131 100%
BCC 62 46%
SCC 69 53%
Invasive 43 62%
In situ 26 38%

Localization SCC=69 BCC=62
Face * 39 46
Front 3 5
Eyelids 4 5
Lips 3 3
Nose 4 20
Malar 12 4
Mandibular 1 1
Nasolabial 1 3
Ear 15 5
Scalp 2 3
Neck	*	 3	 5
Anterior	chest	wall	 4	 2
Abdomen	 1	
Pelvis 1 0
Dorsum 1 1
Upper limb 16 4
Shoulder 1 
Arm	 1	 1
Forearm* 4 3
Hand * 11 0
Lower limb  
Leg 1 1
*	Sun-exposed	areas	 57	(83%)	 54	(87%)

Variables	 Total	no.	of	cases	 With	NMSC	 Without	NMSC
	 	 (288)	 (n=71)	 (n=217)

Age at transplantation (median)	 47	(8-73)	 54.5	(24-73)	 41.7	(8-70)
Age at first consultation (median)	 54	(12.5-78.5)	 61.9	(33.30-75-40)	 47.5	(12.49-78.52)
Duration of transplant (median)	 3.67	(0.15-25.27)	 5.35	(0.1-24.35)	 2.97	(0.1-25.57)
Gender   
	 Male	 189	(66%)	 50	(71%)	 139	(64.1%)
	 Female	 99	(33%)	 21	(29%)	 78	(35.9%)
Donor type   
	 Deceased	 271	(94%)	 66	(92.6%)	 205	(94.5%)
	 Living	 17	(6%)	 5	(7.04%)	 12	(5.5%)
Pre-transplant induction therapy   
	 Yes	 138	(47.9%)	 29	(40.8%)	 99	(45.6%)
	 No	 150	(52.1%)	 42	(59.2%)	 118	(54.4%)
Actinic keratosis   
	 Yes	 54	(18.8%)	 31	(43.7%)	 23	(10.6%)
	 No	 234	(81.2%)	 40	(56.3%)	 194	(89.4%)
Immunosuppressive drugs   
	 Prednisolone	 288	(100%)	 71	(100%)	 217	(100%)
	 Mycophenolate	 205	(71.2%)	 48	(67.6%)	 157	(72.4%)
	 Cyclosporine	 149	(51.2%)	 38	(53.5%)	 111	(51.2%)
	 Tacrolimus	 112	(38.9%)	 28	(39.4%)	 84	(38.7%)
	 Azathioprine	 68	(23.6%)	 17	(23.9%)	 51	(23.5)
	 Sirolimus	 34	(11.8%)	 7	(9.9%)	 27	(12.4%)
	 Everolimus	 4	(1.3%)	 2	(2.8%)	 2	(0.9%)
Immunosuppressive regimen   
	 A	 106	(36.8%)	 27	(38.0%)	 79	(36.4%)
	 B	 76	(26.4%)	 18	(25.4%)	 58	(26.7%)
	 C	 63	(21.9%)	 15	(21.1%)	 48	(22.1%)
	 D	 23	(8%)	 3	(4.2%)	 20(9.2%)
	 Other	regimens	 20	(6.9%)	 8	(11.3%)	 12	(5.5%)
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graph 2:	Cumulative	incidence	of	subsequent	NMSC	in	KTRs,	de-
rived from the Kaplan–Meier method
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458 Pinho A, Gouveia M, Cardoso JC, Xavier MM, Vieira R, Alves R

An Bras Dermatol. 2016;91(4):455-62

Years after transplant

C
u

m
u

la
ti

ve
 in

ci
d

en
ce

from	33%	in	the	first	year,	to	42%	in	the	second	and	53%	in	the	third	
year,	following	the	first	NMSC	(Graph	2).

iv) Clinical and histological high-risk features of SCC

The	 frequency	of	 clinical	 and	histological	 features	of	SCC	
associated	with	increased	risk	of	recurrence,	metastasis,	and	death	
(high-risk	features),	is	outlined	in	table	4.

v) Risk factors for NMSC

NMSC	 was	 significantly	 associated	 with	 an	 older	 age	 at	
transplantation	 (p<0.001)	 and	 at	 the	 first	 consultation	 (p<0.001),	
as	well	as	a	longer	transplant	duration	(p=0.02).	There	was	no	dif-
ference	in	NMSC	risk	in	terms	of:	gender	(X2 0.96,	p=0.33),	history	
of pre-transplant induction therapy (X2 0.323,	p=0.57),	donor	 type	
(X2	0.22,	p=0.64)	or	history	of	previous	kidney	transplantation	(X2  

1.795,	 p=0.18).	 In	 patients	 presenting	 actinic	 keratosis,	 the	 risk	 of	
NMSC	was	6.54	times	higher	(OR	3.46-12.37).

With the exception of prednisolone – used in all patients – 
mycophenolate	was	the	most	prescribed	drug	and	azathioprine	was	
the	 least	 common	antimetabolite.	 In	 the	multivariate	analysis,	we	
verified	that	patients	treated	with	mycophenolate	presented	a	sig-
nificantly	lower	risk	of	NMSC	compared	with	those	who	were	not	
treated	with	it	(OR	0.288,	p<0.001)	(Table	5).	Inversely,	patients	treat-
ed	with	azathioprine	had	a	higher	risk	of	NMSC	(OR	2.85,	p=0.01).	
The	vast	majority	of	KTRs	(93.1%)	were	initially	prescribed	with	one	
of the four previously mentioned immunosuppressive regimens. 
Importantly,	regimen	C	–	including	azathioprine	and	cyclosporine	–	
was	associated	with	a	3.85	times	higher	risk	of	NMSC	than	regimen	
A,	containing	the	more	recent	antimetabolite	and	calcineurin	inhibi-
tor – mycophenolate and tacrolimus. There were no statistically sig-
nificant	differences	between	other	regimens	(Table	6).

Survival function Censored Censored

graph 1:	 Cumulative	 incidence	 of	 first	 NMSC	 in	 KTRs,	 derived	
from the Kaplan–Meier method

Table 4: Prevalence	of	clinical	and	histological	high-risk	fea-
tures in invasive SCCs

High-risk features Invasive SCC Frequency
 n=43 

Location:	lower	lip,	ear,		 13	 30.23%
scar,	anogenital	
Depth >4mm 13 30.23%
Desmoplasia/infitration	 10	 23.26%
Ulceration 8 18.60%
Poor differentiation 7 16.28%
Clark	level	≥	4	 5	 11.63%
Diameter >2cm 3 6.98%
Perineural	infiltration	 1	 2.33%
>	1	high-risk	feature	 18	 41.86%
>	1	high-risk	feature	 17	 40%
(other	than	diameter>2cm)
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DISCUSSION
Kidney transplantation started routinely in Portugal in 

1980,	 reaching	 the	 highest	 number	 of	 annual	 procedures	 in	 2009,	
with	56	transplants	per	million	inhabitants.	Along	with	the	increase	
in	the	KTR	population,	the	number	of	diagnosed	NMSCs	has	been	
growing.12

i) Time evolution of NMSC incidence

In	this	study,	NMSC	was	diagnosed	in	about	one	fourth	of	
KTRs	over	a	decade.	At	 the	beginning	of	 the	1990s,	 the	 incidence	
of	malignant	and	premalignant	skin	lesions	in	a	prospective	study	
conducted	 in	 this	 same	 kidney	 transplant	 unit	 was	 considerably	
lower	(13.4%).13

ii) NMSC incidence in other series

The overall incidence found was similar to that reported by 
García et al.	 in	a	recent	Spanish	series	of	289	patients	 (25.2%),	but	
higher than the rates detected in two other studies previously con-
ducted	in	Lisbon,	Portugal	-	11.7%	(48/410	KTRs)	and	16%	(20/127	
KTRs).10,11,14	Although	 the	 threshold	 for	 dermatology	 consultation	
referral	is	low,	the	incidence	observed	may	be	underestimated.

iii) Cumulative incidence of first NMSC

Transplant duration (that correlates with the duration of im-
munosuppressive	treatment)	is	a	major	risk	factor	for	NMSC	and	it	
is	translated	in	the	increased	cumulative	incidence	(CI)	of	the	first	
and	 subsequent	 NMSCs	 over	 the	 post-trasnplant	 period,	 though	
at different magnitudes.3 Regarding	 the	 first	NMSC,	CI	 increased	
almost	 linearly	 over	 that	 period,	 doubling	 between	 the	 5th and 

Table 6: Adjusted	risk	(odds	ratio)	of	NMSC	according	to	the	initial	immunosuppressive	regimen

Table 5: Adjusted	risk	(odds	ratio)	of	NMSC	for	each	type	of	immunosuppressive	drug

Immunosuppressive regimen Adjusted odds ratio of NMSC p
 Logistic regression 
Regimen	A	 Reference	 -
Regimen B 0.98 p=0.98
Regimen C 3.84 p=0.01**
Regimen D 1.69 p=0.51

Immunosuppressive drug Adjusted odds ratio of NMSC p
 (Logistic regression) 

Mycophenolate* 0.288 0.001*
Cyclosporine 1.49 0.18
Tacrolimus 0.59 0.1
Azathioprine*	 2.85	 0.01*
Sirolimus 1.25 0.64
Everolimus 3.20 0.27

Regimen	A:	mycophenolate-tacrolimus-prednisolone;	Regimen	B:	mycophenolate-cyclosporine-prednisolone;	Regimen	C:	azathioprine-cyclosporine-predniso-
lone: Regimen D: mycophenolate-sirolimus-prednisolone.

10th	years.	Several	 international	 series	confirm	this	 tendency,	with	
increments in CI from 1.6% to 7.8% between the 5th and 10th years in 
Sweden,	3.3%	to	8.8%	in	Italy,	8.4%	to	9.3%	in	the	United	Kingdom	
and 20.78% to 37.35% in Spain.14-16 Australia	has	one	of	the	highest	
reported	CIs,	reaching	24.8%	at	5	years.16 As	occurs	 in	 the	general	
population,	the	CI	of	NMSC	is	higher	with	lower	latitudes.5,16

iv) Cumulative incidence of subsequent NMSC

The	occurrence	of	the	first	NMSC	predicts	the	early	devel-
opment	of	subsequent	neoplasms.17,18	In	 this	series,	 the	 increase	 in	
the	CI	of	subsequent	NMSCs	was	more	pronounced	within	the	first	
3	years	following	the	initial	NMSC,	reaching	53%.	In	a	study	from	
the	Netherlands,	the	CI	of	subsequent	NMSCs	at	the	first	and	third	
years	was	32%	and	59%,	respectively.	These	 incidences	are	higher	
than	in	the	general	population,	wherein	the	cumulative	risk	of	sub-
sequent	SCC	is	18%	at	3	years.17 Moreover,	it	has	been	demonstrated	
that	the	first	NMSC’s	histological	type	predicts	the	subsequent	type	
of	neoplasm,	as	we	observed	in	this	study.17,18	This may occur due to 
immune	tolerance	to	the	first	type	of	malignancy.17

v) Ratio SCC:BCC

While BBCs predominate over SCCs in the general popu-
lation	at	a	ratio	of	4:1,	in	solid	organ	transplant	recipients	this	ratio	
is	inverted	and	becomes	more	pronounced	with	time,	because	the	
increase	in	risk	is	exponential	for	SCCs,	but	linear	for	BCCs.7,19	

We	found	a	SCC:BCC	ratio	of	1.1:1.	Higher	ratios	(4:1)	were	
described in Nordic countries. Ratios of between 1.3:1 and 1:1 were 
recently reported in Portugal and are closer to those observed in 
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Spain	and	Italy,	where	there	is	a	predominance	of	BCCs	over	SCCs,	
at a ratio of 1.4:1 to 2.2:1.10,14,20	The SCC:BCC ratio seems to decline 
at	low	latitudes,	which	may	be	explained	by	differences	in	sun	ex-
posure habits and genetic susceptibility to these cancers.10,16	 It is 
speculated that the SCC:BCC ratio may be lower in Mediterranean 
countries	due	to	the	population’s	phenotypes	(higher	phototypes),	
which	may	be	more	protective	 against	 SCC	 than	BCC	 in	 the	first	
years after transplantation.21

vi) Clinical and histological high-risk features of SCC

SCC	 is	 the	NMSC	 associated	with	 higher	morbimortality,	
especially	when	it	requires	complex	and	disfiguring	surgical	proce-
dures	on	sun-exposed	areas	like	the	face,	and	given	the	inherent	risk	
of metastases.15 Several	 clinical	 and	histological	 risk	 features	have	
been	proposed	as	predictors	of	a	higher	risk	of	recurrence,	metas-
tases,	or	death,	in	line	with	the	definition	of	“high-risk	features	of	
SCC”	 from	 the	American	 Joint	Committee	on	Cancer	 (AJCC),	 the	
National	 Comprehensive	 Cancer	 Network	 and	 the	 International	
Transplant	 Skin	 Cancer	 Collaborative.22-24 Due	 to	 the	 lack	 of	 har-
mony	 in	 defining	 these	 characteristics,	we	 analyzed	 risk	 features	
reviewed by Jennings that globally overlap with those considered 
primarily by the above-mentioned entities.25

In locations such as the ear and non-glabrous lower lip – 
the	most	prevalent	high-risk	clinical	locations	in	this	population	–	
the	estimated	risk	of	lymph	node	metastasis	is	between	9-10%	and	
5-14%,	 respectively.22,25	Among	 the	 histological	 features	 associated	
with	poor	outcomes,	tumor	depths	of	over	4mm	(30.23%)	and	the	
presence	of	desmoplasia/infiltration	(23.26%)	were	the	most	com-
monly	found	risk	factors.	In	a	prospective	study,	depths	greater	than	
4mm	were	linked	to	a	metastasis	rate	of	9%,	increasing	to	16%	when	
depths were over 6mm.22 On	the	other	hand,	desmoplastic	SCCs	en-
tail	an	 increased	risk	of	 recurrence	and	nodal	metastases	 (up	 to	6	
times	higher)	and	this	rises	with	growing	depths.25 Only 7% of SCCs 
were	larger	than	2cm,	which	is	currently	the	most	important	factor	
for	T	staging	of	AJCC.24 When	diameter	weas	neglected,	we	verified	
that	 40%	of	 SCCs	presented	 at	 least	 two	other	 high-risk	 features,	
which	overlap	with	those	defined	by	the	AJCC.	One	of	the	current	
indications for immunosuppression revision is the presence of an 

SCC	with	at	least	two	high-risk	AJCC	features	(Chart	2).26

Nevertheless,	 the	occurrence	of	nodal	metastases	 in	5%	of	
cases - lower than the 8% previously reported in the KTR popula-
tion	 -	and	 the	absence	of	deaths	attributable	 to	NMSC,	may	have	
resulted from early referral and treatment.3

vii) Age and gender

Older	ages	at	 transplantation	and	at	 the	first	 consultation	
were	 associated	 with	 a	 higher	 risk	 of	 NMSC.	 Solid	 organ	 trans-
plant recipients typically experience cancer rates similar to those of 
members of the general population who are 20–30 years older.1 In a 
KTR	series,	Otley	observed	that	the	relative	risk	of	NMSC	increased	
from	5	to	12,	when	compared	individuals	in	the	age	group	of	34-55	
years with those over 55 years.27 Although	males	had	a	higher	risk	
of	NMSC	in	several	studies,	this	was	not	reflected	in	our	predomi-
nantly male population.2,27

viii) Role of immunosuppressive drugs

The impact of immunosuppressive drug use on the devel-
opment	of	NMSC	is	well	known.2,6	However,	it	has	been	difficult	to	
establish	a	risk	hierarchy	of	NMSC	among	the	various	drugs	used	
in the KTR population.

Cyclosporine is the calcineurin inhibitor that most increases 
the	risk	of	cancer	in	the	general	population	–	by	200	times	for	NMSC	
and 65 times for SCC. Tacrolimus seems to entail a lower increment 
in	risk,	especially	when	used	in	young	recipients.	The	increase	in	risk	
with	azathioprine	is	three	times	lower	than	with	cyclosporine,	while	
mycophenolate	is	the	antimetabolite	associated	with	the	lowest	risk.28

In	 a	 prospective	 study	 by	 Wisgerhof,	 KTRs	 chronically	
treated	with	 azathioprine	 presented	 a	 significantly	 higher	 risk	 of	
SCC than those treated with mycophenolate or cyclosporine.17 Al-
though	 it	 is	 less	 frequently	used	nowadays,	 azathioprine	was	 the	
immunosuppressant of choice in the 80s and 90s.29 In	 this	 study,	
azathioprine	was	 the	 only	drug,	which,	when	 evaluated	 alone	or	
in	combination	with	cyclosporine	or	prednisolone	(regimen	C),	was	
associated	with	an	increased	risk	of	NMSC.	Azathioprine	has	been	
recognized	as	a	skin	photosensitizing	agent	but	it	also	provokes	di-
rect	DNA	damage	through	UVA	radiation.17 Hofbauer demonstrat-
ed	that	in	KTRs,	the	photochemical	damage	previously	inflicted	on	
DNA	is	attenuated	-	but	not	completely	reversed	-	in	the	long-term	
following	discontinuation	of	azathioprine.30

Sirolimus and everolimus are immunosuppressive drugs 
that	work	by	inhibiting	mTOR,	which	blocks	the	cellular	response	to	
IL-2 and does not allow for T- and B-lymphocyte activation.19 We did 
not identify any protective effect on NMSC development in KTRs 
initially	treated	with	sirolimus.	In	a	recent	meta-analysis,	however,	
sirolimus	was	associated	with	a	reduced	risk	of	malignancy,	includ-
ing	NMSC,	in	KTRs.	The	benefit	was	most	pronounced	in	patients	
who converted from an established immunosuppressive regimen to 
sirolimus.	Nevertheless,	its	use	was	linked	to	a	significantly	higher	
risk	of	death	in	both	conversion	and	de	novo	trial	subgroups.31

The discussion of indications for immunosuppression revi-
sion	overcomes	 the	goals	of	 this	 study.	However,	 chart	 2	 lists	 the	
current recommendations of Colegio et al.26

charT 2: Indication of Colegio et al. for revising the immu-
nosuppression	regimen	(26)

Indications for immunosuppression revision
5-10 well differentiated SCCs per year
1	SCC	with	2	high-risk	AJCC	features*
Recurrent SCC
SCC with in-transit metastasis
Metastatic SCC

*Breslow	tumor	thickness	greater	than	2mm,	Clark	level	>	IV	(into	the	retic-
ular	 dermis),	 perineural	 invasion,	 anatomic	 site	 (ear,	 nonglabrous	 lip)	 and	
degree	of	histologic	differentiation	(poorly	differentiated	or	undifferentiated).
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CONCLUSION
The	overall	incidence	of	NMSC	found	in	this	population,	as	

well	as	 the	estimated	cumulative	 incidence	of	 the	first	and	subse-
quent	malignancies,	are	a	cause	for	concern.	Furthermore,	the	signif-
icant	proportion	of	small-sized	but	high-risk	invasive	SCCs	is	also	
worrying.	All	physicians	who	follow	up	on	these	patients	should	be	
aware	of	risk	 factors	 for	 these	neoplasms,	especially	 for	 the	onco-
genic potential of different immunosuppressive drugs. Only strong 
articulation	between	dermatology	departments	 and	kidney	 trans-
plant	units	can	ensure	early	detection,	treatment	and	secondary	pre-
vention of these cancers.q
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