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Abstract

Background
Anti-tumour necrosis factor alpha are a well-documented class of disease-modifying therapy for inflammatory

bowel diseases, including Crohn's disease and ulcerative colitis. The monoclonal anti-TNFα antibody Infliximab
and Adalimumab are the current approved drugs in Italy, showing high efficacy, but also variable clinically
significant adverse effects.

Method
From 2012, an observational prospective study was activated at the Dermatology Clinic of Cagliari University,

to screen all patients with inflammatory bowel diseases treated with Infliximab and Adalimumab for cutaneous
adverse reactions and skin cancers. A basal visit, complete of melanocytic lesions digital image recording was
performed in all patients referred from the Gastroenterology Unit of the same University Hospital. Subsequent
visits were performed when new lesions or modification of the skin appearance occurred. All cutaneous adverse
reactions associated with anti-TNF treatment were reported to the Italian Pharmacovigilance network.

Results
Ninety-one patients were included in the study: 58 (31 women and 27 men) patients affected by Crohn's

disease, (the age range was between 16 and 69 years), and 33 patients with ulcerative colitis (15 women and 17
men; age range between 21 and 68 years). Proportion of patients treated with infliximab (52%) was similar to
adalimumab (48%). Cutaneous adverse reactions were observed in 38 patients (42%): 20 were taking Infliximab
(52%) and 18 Adalimumab (48%). Adverse reactions observed by frequency included: infections (32%),
eczematous dermatitis (23%), infusion systemic reactions and at the injection site (5.7%), psoriasis paradoxical
reaction (5.7%), followed by a mixture of different cutaneous reactions, including urticaria, photosensitivity,
chronic lupus erythematosus, lichenoid eruption, alopecia areata, hypertrichosis. Benign skin tumors eruption
(15%) and basal cell carcinoma (2.8%) occurrence were also noted. Patient with dysplastic melanocytic nevi (10%)
at screening were regularly followed with digital dermoscopy, but no one showed changes in the study period.

Conclusion
Our sample of patients had a high rate of skin adverse reactions (42%), but considering severity, no case

required definitive discontinuation of therapy. Dermatologist support might be critical to optimize biological
agent management in inflammatory bowel diseases, performing a careful basal screening, strict monitoring of
adverse reactions and prompt intervention, as well as educating the patient towards skin cancer prevention,
considering the long-term drug exposure.

Keywords: Pharmacovigilance; Drug safety; Anti-tumour necrosis
factor alpha; Anti- TNF   ; infliximab; Adalimumab; Cutaneous adverse
reactions

Introduction
Tumour necrosis factor alpha (TNFα) is a pro-inflammatory

cytokine that plays a number of immunoregulatory and systemic
effects, representing a key target for therapeutic intervention [1].
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Although expressed predominantly by macrophages, it is also
produced by other cells, such as lymphocytes, monocytes,
keratinocytes, fibroblasts, and its receptors are expressed on almost all
cells [2,3]. An overproduction of TNFα might affect inflammatory
bowel diseases, such as Crohn's disease and ulcerative colitis [3-6].

Impressive efficacy, with near-remission achievement and long-
term functional improvement, has suggested the chance of altering the
natural history of these diseases [7-9]. Overall, anti-TNFα biological
agent therapy is well tolerated, but not devoid of side effects:
infections, malignancies, demyelinating diseases, aplastic anemia,
congestive heart failure and induction of autoimmune diseases [8-12].

Several recent studies and observations have shown that about 25%
of patients treated with anti-TNFα biological agent develop cutaneous
adverse reactions [13-15]. A wide range of skin manifestations has
been described: infusion systemic reactions and at the injection site
[16,17], infectious complications [18], eczematous dermatitis [13,19],
psoriasis [20,21], and non-melanoma skin cancer [22,23].

More rarely, lupus erythematosus [24,25], acneiform eruption [26],
sarcoidosis [27], anular granuloma [28], interstitial granulomatous
dermatitis [29], lichenoid eruptions [30], erythema multiforme [31],
leucocytoclasic vasculitis [32], purpura [33], dermatomyositis [34],
eruptive benign lesions [35], and melanoma [36-38] are reported. In
the present paper, we have focused on cutaneous adverse reactions to
anti-TNFα agents and their proper management, comparing our data
and results with those reported in the international literature.

Materials and Methods
An observational study taking into account the cutaneous adverse

reactions associated with anti-TNFα treatment for Crohn’s disease or
ulcerative colitis was conducted at the Dermatologic Clinic of Cagliari
State University, from July 2012 to June 2015. The prospective design
of the study recruited all consecutive patients attending the
Gastroenterology Unit of the Surgical Department of the same
University, hospitalized or outpatients, at the moment of screening
before starting treatment (naïve patients), but also currently treated
patients, during follow-up visits. Careful attention was paid not to
duplicate cases.

Informed agreement was asked to the patients, although no
additional ethical committee authorization was required, being the
pharmacovigilance activities part of good clinical practice. A basal
visit, complete of melanocytic lesions digital dermoscope image
recording was performed in all patients (FotoFinder Systems GmbH;
Deutschland), subsequent visits were performed when new lesions or
modification of the skin appearance occurred. Clinical cutaneous
findings were recorded on electronic worksheet in Excel format,
including personal information, past and present medical history, with
particular regard to skin cancers, type of regimen and treatment
duration. Additional information for melanoma risk factors were
investigated.

Among anti-TNFα, only Infliximab and Adalimumab are currently
registered for chronic inflammatory bowel diseases (IBD) in Italy [39].
All documented cutaneous adverse reactions were electronically
reported to the Italian Pharmacovigilance Agency. The diagnostic
criteria for adverse cutaneous reaction followed the World Health
Organization (WHO) Collaborating Centre for Drug Monitoring
recommendations and the criteria for journal reporting, including
clinical features, circumstantial evidence, time relationships between
taking the drug and rash onset, and exclusion of alternative diagnoses
[40]. For this purpose, accurate allergic and pharmacologic anamnesis,
as well as a history of previous reactions to drugs was obtained from
the patients and general practitioners.

A MEDLINE search of the reviews on cutaneous adverse events
associated with anti-TNF treatment reported until 2015 was
performed to compare our data with literature esteem. The search
term used were Infliximab, Adalimumab, Crohn disease, ulcerative
colitis, cutaneous adverse events, anti-TNFα drug reactions, skin
cancer, melanoma.

Results
In a 3-year period, 91 (46 women (51%) and 45 men) patients with

inflammatory bowel disease were referred to the Dermatology Clinic
of the Cagliari State University for skin screening (Table 1). Fifty-eight
patients (31 women and 27 men) had Crohn's disease (64%): the age
range was between 16 and 69 years.

Inflammatory Bowel Diseases Males Females Age range Treatment

duration

Infliximab Adalimumab

Crohn’s Disease 58 (64%) 27 31 16-69 years 2006-2015 21 37

Ulcerative colitis 33

(36%)

18 15 21-68 years 2008-2015 27 6

Total 91 45 (49%) 46

(51%)

16-69 years 2006-2015 48 (52%) 43 (48%)

Table 1: Anti-TNF alpha cutaneous adverse reactions: Patients’ demographics from 2013 to 2015.

Thirty-three patients (15 women and 18 men) had ulcerative colitis
(36%): the age range was between 21 and 68 years (Table 1).
Proportion of patients treated with infliximab (52%) was comparable
to those taking adalimumab (48%), considering that majority of
ulcerative colitis patients have usually severe diseases, better
responding to infliximab, while Cronh’s patients are usually well
managed with domiciliary subcutaneous injection of adalimumab.

During the study period, 4 patients had to shift from adalimumab
to infliximab due to partial disease control or worsening; while by
converse good clinical response allowed 2 patients to pass from
infliximab to adalimumab.

Among melanoma risk factors investigation, a family history of
melanoma (Table 2) was reported in only one patient (1.1%), none had
a personal history of melanoma, one patient had more than 50 nevi

Citation: Atzori L, Mantovani L, Pinna AL, Pau M, Usai P (2015) Cutaneous Adverse Reactions during Anti-Tnf Alpha Treatment for Inflammatory
Bowel Diseases: The Experience of the Dermatology Clinic of Cagliari (Italy). J Pharmacovigilance S2: 004. doi:
10.4172/2329-6887.S2-004

Page 2 of 9

J Pharmacovigilance ISSN:2329-6887 JP, an open access journalMedication Errors



(1.1 %), two patients referred repeated sunburns in childhood (2.2%),
and three patients showed a Fitzpatrick skin type I-II (3.4%), while the

presence of clinically atypical nevi was detected in 9 patients (10.1%)
(Table 2).

Risk factors N° cases (%)

Family history of melanoma 1 (1.1%)

Personal history of melanoma 0

More than 50 nevi 1 (1.1%)

Presence of dysplastic nevi 9 (10.1%)

History of childhood sun-burns 2 (2.2%)

Fitzpatrick Skin type I-II 3 (3.4%)

Use of tanning bed 0

Chronic immunosuppression 89 (100%)

Table 2: Anti-TNF alpha cutaneous adverse reactions: melanoma risk factors investigation.

All patients should be considered at risk for skin cancer due to the
chronic immunosuppression (100%). The nine patients with clinical
and dermoscopy dysplastic nevi underwent a 6 and 12-month
videodermoscope follow-up, and none required surgical treatment. A
reassessment was recommended to all patients at the appearance of
any new skin lesions or changes of the pre-existing condition.

Cutaneous adverse reactions were documented in 38 patients (42%)
(Table 3), 20 patients (52.6%) taking Infliximab and the remaining 18

Adalimumab (47.4%). Frequency in respect to disease was similar: 43%
of Crohn’s patients experienced a kind of skin reaction, and 42% of the
Ulcerative colitis affected patients.

Considering the rate of reaction for each disease in respect to the
number of patients treated with the same drug, no differences were
detected, neither peculiar differences related to the sex (52%
females/48% males).

Inflammatory Bowel Diseases Total patients with ADR (%) Infliximab

ADRs/total exposed

Adalimumab

ADRs/total exposed

Crohn’s Disease 58 cases 24 (43%)

15 females

9 males

9/21 (43%)

4 females

5 males

15/37 (40%)

11 females

4 males

Ulcerative colitis 33 cases 14 (42%)

5 females

9 males

11/27 (41%)

5 females

6 males

3/6 (50%)

0 females

3 males

Total 91 cases 38 (42%)

20 females (52%)

18 males (48%)

20/48 (42%)

9 females (45%)

11 males (55%)

18/43 (42%)

11 females (61%)

7 males (39%)

Table 3: Anti-TNF alpha cutaneous adverse reactions: frequency in respect to the disease and type of drug administration.

The total number of cutaneous adverse reactions seen (69) was
greater than the number of affected patients (Table 4), as several
patients experienced more than one adverse event during the study
period.

Clinical adverse events observed by frequency were (Table 5):
infections (32%), eczematous dermatitis (23%), infusion systemic
reactions and at the injection site, paradoxal psoriasis onset or
worsening (5.7%), followed by a mixture of different cutaneous
reactions, including urticarial reactions, chronic lupus erythematosus,
lichenoid eruption, erythema nodosum, alopecia areata.

All eczematous dermatitis were moderately itching, causing
valuable discomfort to the patients. Benign skin tumors were included
in the study when occurring and increasing rapidly in numbers
(eruptive) after treatment initiation (15%).

Only two cases of basal cell carcinoma were diagnosed (2.8%),
respectively in a 50 and 40 year-old Caucasian man, after 26 and 38
months of adalimumab administration (data not shown on tables).
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Reaction categories Etiology/Clinical form N° cases Infliximab Adalimumab

Infection

22/69 ADRs

(32%)

Viral

• Herpes simplex
• HPV infection
• Molluscum contagiosum

13

10

2

1

7

0

1

3

2

0

Bacterial

• Folliculitis (medium deep)
• Deep follicular infection (boil)
• Whitlow

5

3

1

1

2

1

0

1

0

1

Mycosis

• Candida infection (intertrigo)
• Dermatophyte (tinea manum)

3

2

1

1

1

1

0

Parasites

• Cutaneous leishmaniosis (hand)

1 1 0

Eczematous dermatitis

16/69 ADRs

(23%)

• Moderate xerosis
• Severe xerosis (ictyosiform; pytiriasis rosea like)
• Periflexural and neck (atopic dermatitis like)
• Hand contact dermatitis

11

2

2

1

6

1

0

1

5

1

2

0

Infusion/injection

4/69

(5.7%)

Injections site reactions

Infusion reaction

3

1

0

1

3

0

Psoriasis

4/69

(5.7%)

Patients with previous history of psoriasis

• Pustular palmo-plantar psoriasis
• Psoriasis invertita

De novo diagnosis

3

2

1

1

2

1

1

0

1

1

0

1

Miscellanea of Autoimmune

Auto-inflammatory dermatitis

10/69

(14.4%)

• Urticaria/symptomatic dermographism
• Photosensibility
• Chronic Lupus Erythematosus
• Lichenoid eruption
• Erythema nodosum
• Areate alopecia
• Hypertrichosis

3

2

1

1

1

1

1

1

0

0

0

1

0

1

2

2

1

1

0

1

0

Benign skin tumors

(onset/increasing after drug
initiation)

11/69

(15%)

Seborrheic keratosis

Eruptive ruby angiomas

Fibropapillomas

4

4

3

1

1

2

3

3

1

Skin cancer

2/69

(2.8%)

Basal cell carcinoma 2 0 2

Total cutaneous ADRs 69 31 (45%) 38 (55%)

Table 4: anti-TNF alpha cutaneous adverse reactions: clinical
manifestations ordered by frequency of observation. Several patients
underwent more than one episode and/or different type of reactions
during the study period.

The reactions observed were mainly mild to moderate in severity
(Table 5), treated with symptomatic general and local options.
Temporary discontinuation of anti-TNF alpha therapy was performed
in more severe conditions (10%), but in no case definitive
discontinuation of therapy was required.
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Skin manifestation Treatment without drug withdrawal Temporary drug withdrawal Definitive

withdrawal

Viral infection 10 3 0

Bacterial infection 4 1 0

Mycosis 3 0 0

Cutaneous leishmaniasis 0 1 0

Eczematous dermatitis 16 0 0

Injections site reactions 3 0 0

Infusion reaction 1 1 0

Psoriasis 4 1 0

Urticaria/symptomatic dermographism 3 0 0

Photo sensibility 2 0 0

Chronic Lupus Erythematosus 1 0 0

Lichenoid eruption 1 0 0

Erythema nodosum 1 0 0

Areate alopecia 1 0 0

Hypertrichosis 1 0 0

Benign skin tumors 11 0 0

Basal cell carcinoma 2 0 0

TOTAL cutaneous ADRs 69 7 (10%) 0 (100%)

Table 5: anti-TNF alpha cutaneous adverse reactions: frequency of cases requiring temporary or definitive drug dismission.

Discussion
Cutaneous adverse reactions associated with anti-TNFα therapy are

subject of several reviews and meta-analysis, considering randomized
controlled trials, and open label studies [12-15]. Besides, observational
studies are more representative of daily clinical practice. Our survey
recruited patients reporting even very mild skin modifications, which
do not require treatment modification, but slightly affect the quality of
life, and which might have worsen if not promptly recognized and
treated. Dermatologist’s consultation is important to suggest
preventive measures, collect precise anamnestic information and
recognize minimal skin findings, especially before the biologic
treatment is administered to avoid eventual over-esteem of drug
responsibility. Minimal skin disorders observed at the screening visits
were excluded from the study, representing specific and non-specific
findings related to the chronic immune activation and saline/
nutritional depletion of active inflammatory bowel diseases, as well as
other immunosuppressive therapy side effects [41-44]. In our biologic
“naïve” patients, history of herpes infections, steroidal acne and diffuse
folliculitis, striae distensae, skin fragility with capillarity, and one case
of leucocytoclasic vasculits were recorded and excluded from the study
if further presenting under biologic treatment in that patient. Thus,
association specificity to drug exposure of the present case collection
should be considered reliable. Each type of reaction observed in our

experience is discussed thoroughly below, compared with literature
reported evidence.

Infectious complications
Skin infections were the most frequent adverse event observed

(32%), as well as reported in current literature findings [13-15,18].
Viral etiology is by far the most common observation, although
bacterial infections were clinically more severe, as well as the
occurrence of a dermatophyte infection and a cutaneous leishmaniasis
might be worth of note in the present survey (Figure 1). A slight
increased association with the administration of Infliximab was noted
(14/8 cases; 63%), further in agreement with literature, reporting an
increased risk of 2.51 times compared to naive subjects [18]. In
contrast with literature, reporting several life-threatening infections
associated with anti-TNF alpha therapy [10,32,45-47], our patients
experienced mild to moderate diseases, mostly self-resolving and/or
successfully treated with specific systemic and topical therapy (90%). A
peculiar exception is the cutaneous leishmaniasis, occurring on the left
hand of a Crohn's patient under Infliximab, in which the drug was
withdrawn for two months, to consent meglumine antimoniate
(Glucantim) intralesional administration (1 ml weekly for 5 weeks),
following our previous experiences in similar infections [48]. After
infection recovery, the biologic treatment was re-introduced, but the
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decision to shift to Adalimumab was judged more prudential by the
gastro-enterologist.

Figure 1: Example of some infections associated with anti-TNF
alpha treatment: recurrent herpes infection (inset A), diffuse leg
folliculitis (inset B), a gluteal boil (inset C), a whitlow case (inset D),
a dermatophyte infection of the hand, misdiagnosed and treated
with   corticosteroid  cream   (inset E),  the  cutaneous leishmaniasis 
case.

A possible explanation of the absence of severe events, in our
sample, is the prospective nature of the survey, with strict patient
vigilance, and prompt recognition and infection treatment. Moreover,
patients were mostly young adults, without significant comorbidity.
There is ample evidence that factors such as advanced age,
concomitant disease and a long-lasting disease greatly increase the risk
of developing a sepsis, whereas the young age and early detection of
the underlying disease are protective factors [45].

Eczematous dermatitis

Moderate to severe xerosis, with some exudative patches and
itching lesions (Figure 2) appeared in 16 patients (23%), second in
frequency only to infections, corresponding to literature datum of a
18% incidence rate [16]. No differences were noted in respect to the
administered drug. In agreement with the literature the events are
generally mild to moderate [15], not requiring biologic treatment
modification, and responding to daily moisturizing with emollients
and keratolytic agents in the majority of patients. Beside, all patients
complained for itching, sometimes impairing night sleeping, and
ameliorated by short curses of systemic antihistamine therapy. The
most severe cases were also supported with local medium potency
corticosteroids. A personal and /or familiar history of atopy has been
suggested as the only factor predictive of eczematous complications
during anti-TNF treatment [15], due to a certain Th1/Th2 imbalance,
with a prevalence of Th2 activity, worsening clinical conditions just as
atopic dermatitis [49]. The eczematous findings appear generally after
the first month of therapy. None of our case reported previous atopic
dermatits or a family history of atopy.

Figure 2: Some examples of the most severe eczematous dermatitis
during anti-TNF alpha therapy.

Injection/infusion reactions
Although these reaction are very frequently reported in clinical

trials, with an incidence rate of 13.4% [18], requiring drug
discontinuation in 1% of cases; our experience was reassuring (5.7%),
with only one infusion reaction, although quite severe, and 3 injection
site reactions (Figure 3). They are considered a direct manifestation of
the drug immunogenicity [8,14], generally more frequent during
infusion therapy with Infliximab [17]. Conversely, in our sample the
reactions involved more patients receiving Adalimumab. Temporary
withdrawn of the treatment was needed in the infusion reaction, but
subsequent re-exposure after antihistamine and steroids
premedication was well tolerated. One possible explanation of the
increased tolerability of both treatments in our experience could result
from the improved use of administration protocols, such as delivery of
premedication therapy, heedful control of the infusion rate, and the
careful monitoring of vital clinical parameters. Appropriate education
of patients about the correct use of the device to subcutaneous
Adalimumab injections is also crucial. All patients in our experience
received first 2-4 injections under nursing surveillance, only when
absolutely confident with the device being allowed to make it at home.
In patients with allergic diathesis it had also been planned prophylactic
therapy with corticosteroids and antihistamines two days before and
the infusion day.

Figure 3: The three injection site reactions occurred in adalimumab
treated patients.
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Psoriasis
A paradox effect of anti-TNF inducing psoriasis onset is

significantly reported in the literature, with rates between 12%-18%
[19-21,50] in patients treated with Adalimumab and 6.6% in those
taking Infliximab [50]. Incidence of such events in our sample was
quite lower, without differences among drugs, all patients affected with
Crohn's disease. Three of them had a pre-existing diagnosis of
psoriasis vulgaris, that changed to pustular palmoplantar lesions in 2,
and inverse psoriasis in the other patient after the biologic agents
introduction (Figure 4).

Figure 4: The two pustular palmar psoriasiform eruptions, and the
inverted psoriasis case occurred in patients treated with anti-TNF
alpha for inflammatory bowel diseases.

Only one patient developed a newly diagnosed psoriasis, with
pustular lesions on palms and soles, but also a diffuse sub-
erythrodermal psoriasis. The majority of literature reported patients
present a negative personal medical history for psoriasis [51]. Both in
our sample and in the literature lesions are pustular, the events usually
occurring at the third or fourth administration [3,50]. Topical therapy
was based on specific two-compound combination (Calcipotriol and
Betamethasone gel). In the most severe reaction, adalimumab was
discontinuated and the decision to switch to Infliximab better
controlled the disease, with complete remission after 2 months. The
pathophysiologic mechanism underlying this paradoxical effect has
not yet been clarified: a claimed hypothesis is that the cytokines
imbalance might lead to excessive dendritic cells production of IFN, in
genetically predisposed individuals [19]. It is also possible that genetic
polymorphisms play a role in blocking TNFα: future genomic study of
patients with such events could clarify the mechanisms triggering
these reactions [51].

Miscellaneous skin reactions
Several inflammatory conditions are reported in anecdotal

association to anti-TNF treatment, such as the lupus erythematosus,
lichenoid dermatitis, urticarial reactions we also observed
[13,24-30,52]. Peculiar findings were the occurrence of a symptomatic
photosensitivity, requiring active photo protection in two subject with
IV to V Fitzpatrick phototype; an alopecia areata, and a hypertrichosis
case, which are rarely reported controversial events [53-57].

In addition to the above clinical manifestations, the literature
reports a wide range of events, which may be included among these
miscellaneous adverse reactions, and that we have not been able to
appreciate given the limited sample of patients.

Eruptive benign lesions
In our series, the eruptive growth of benign lesions was also

recorded (15%), mainly seborrheic keratosis and ruby angiomas,
followed by neck and groins fibropapillomas. These events are
considered rare, closely associated to adalimumab [35].
Underestimation is plausible, pharmacovigilance focusing on more
severe and debilitating adverse reactions, but the eruptive appearance
is usually considered a clue to immunosuppression, and it is also an
alarming events for patients, educated to advise the physician of any
new skin proliferating lesion. Being totally benign tumors, further
investigation was not needed and physical therapy indicated only for
aesthetic purposes.

Skin cancers
Large scale studies reported a non-melanoma skin cancer (NMSC)

incidence rate of 3%, a low degree of association, without significant
differences according to the employed biological agent [22,23]. Thus,
the occurrence of two basal cell carcinomas (2.8%) is an expected
event. Lesions (Figure 5) were small in size and surgical excision
performed without complications.

Figure 5: Two basal cells carcinoma case, respectively occurred on
the chest of 40-year old Caucasian men, with peculiar dermoscopy
findings, suggestive of a malignant melanocytic lesion, and a more
typical basal cell carcinoma on the back of a 50-year old man, also
carrying several seborrheic keratosis.

Other malignancies
None of our patient developed systemic malignancies, particularly

hematologic and/or solid tumors: a review of the literature does not
provide a unanimous consensus. Several Authors deny the existence of
a risk related to treatment with anti-TNFα [23], while other Authors
reported a risk with an incidence rate of 1% [58]. A longer period of
observation may provide more complete and statistically significant
data.

Special consideration should be reserved to melanoma, as concern
about the possible occurrence of primary lesions, as well as more
aggressive course and activation of dormant lesions are controversial
issues [22,23,37]. Two recent studies reported a significant degree of
association, confirming the need for further studies in order to
establish the actual existence of a risk [36,38]. Thus, a special attention
was paid to the nevi control, with global photography and
videodermatoscopy recording of all melanocytic lesions with notable
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features. None of our patients required more invasive investigations,
such as surgical excision and histological examination. Besides,
melanoma occurrence seems to be correlated with the duration of
anti-TNF administration, with a suggested meantime of 47.6 months
from treatment beginning [43]. Long-term follow-up and patient
education about skin pigmentary lesions changes are necessary to
avoid any delay in diagnosis.

Conclusion
Overall, our sample of patients had a high rate of adverse reactions

(42% of patients; 69 total events), but less severe than literature
reports, in no case requiring definitive discontinuation of ant-TNF
alpha therapy. Clinical findings were somewhat surprising, with less
infusion reactions and paradoxical psoriasis compared to clinical trials
experiences, and observation of much more rare events, such as
photosensitivity, alopecia areata, hypertrichosis. Data are preliminary,
and enrollment of more patients is warrant, as well as increasing long-
term follow-up under treatment to detect more rare events, such as
skin cancer and melanoma. The experience of the dermatologist can
be invaluable in early recognition of adverse reactions and set proper
treatment, which might avoid worsening, as well as interruption of
biological administration.

References
1. Eder P, Korybalska K, Linke K, Witowski J (2015) Angiogenesis-related

proteins--their role in the pathogenesis and treatment of inflammatory
bowel disease. Curr Protein Pept Sci 16: 249-258.

2. Stokes DG, Kremer JM (2003) Potential of tumor necrosis factor
neutralization strategies in rheumatologic disorders other than
rheumatoid arthritis. Semin Arthritis Rheum 33: 1-18.

3. Dahlén R, Strid H, Lundgren A, Isaksson S, Raghavan S, et al. (2013)
Infliximab inhibits activation and effector functions of peripheral blood
T cells in vitro from patients with clinically active ulcerative colitis. Scand
J Immunol 78: 275-284.

4. Oikonomopoulos A, van Deen WK, Hommes DW (2013) Anti-TNF
antibodies in inflammatory bowel disease: do we finally know how it
works? Curr Drug Targets 14: 1421-1432.

5. Guo Y, Lu N, Bai A (2013) Clinical use and mechanisms of infliximab
treatment on inflammatory bowel disease: a recent update. Biomed Res
Int 2013: 581631.

6. Peake ST, Bernardo D, Mann ER, Al-Hassi HO, Knight SC, et al. (2013)
Mechanisms of action of anti-tumor necrosis factor Î ± agents in Crohn's
disease. Inflamm Bowel Dis 19: 1546-1555.

7. Mandel MD, Miheller P, Müllner K, Golovics PA, Lakatos PL (2014)
Have biologics changed the natural history of  Crohn's  disease?  Dig   Dis
32: 351-359.

8. Zhou Z, Dai C, Liu WX (2015) Anti-TNF-A therapy about infliximab
and adalimamab for the effectiveness in ulcerative colitis compared with
conventional therapy: a meta-analysis. Hepatogastroenterology 62:
309-318.

9. Thorlund K, Druyts E2, Mills EJ3, Fedorak RN4, Marshall JK5 (2014)
Adalimumab versus infliximab for the treatment of moderate to severe
ulcerative colitis in adult patients naïve to anti-TNF therapy: an indirect
treatment comparison meta-analysis. J Crohns Colitis 8: 571-581.

10. Souto Rodriguez R, Swoger JM, Barreiro-De Acosta M, Regueiro M
(2012) Maximizing the effect of biologics in inflammatory bowel disease.
Minerva Gastroenterol Dietol 58: 101-122.

11. Song YN, Zheng P, Xiao JH, Lu ZJ (2014) Efficacy and safety of
adalimumab for the Crohn's disease: a systematic review and meta-
analysis of published randomized placebo-controlled trials. Eur J Clin
Pharmacol 70: 907-914.

12. Zhang D, Xiong B, Li X, Xu T, Yu M (2013) Meta-analysis: serious
adverse events in Crohn's disease patients treated with TNF-alpha
inhibitors. Hepatogastroenterology 60: 1333-1342.

13. Pichler WJ1 (2006) Adverse side-effects to biological agents. Allergy 61:
912-920.

14. Nagy G, Lukács K, Sziray A, Fazekas K, Florián A, et al. (2011) [Adverse
events during biological therapy -- focusing on dermatological side-
effects]. Orv Hetil 152: 212-220.

15. Flendrie M, Vissers WH, Creemers MC, de Jong EM, van de Kerkhof PC,
et al. (2005) Dermatological conditions during TNF-alpha-blocking
therapy in patients with rheumatoid arthritis: a prospective study.
Arthritis Res Ther 7: R666-676.

16. Murdaca G, Spanò F, Puppo F (2013) Selective TNF-Î± inhibitor-induced
injection site reactions. Expert Opin Drug Saf 12: 187-193.

17. Steenholdt C, Svenson M, Bendtzen K, Thomsen OØ, Brynskov J, et al.
(2012) Acute and delayed hypersensitivity reactions to infliximab and
adalimumab in a patient with Crohn's disease. J Crohns Colitis 6:
108-111.

18. Lee CW, Ali AI, Thompson AI, Forsythe RO, Marquez L, et al. (2009)
The safety profile of anti-tumor necrosis factor therapy in inflammatory
bowel disease in clinical practice: analysis of 620 patient-years follow-up.
Aliment Pharmacol Ther 29: 286-297.

19. Baumgart DC, Grittner U, Steingräber A, Azzaro M, Philipp S (2011)
Frequency, phenotype, outcome, and therapeutic impact of skin reactions
following initiation of adalimumab therapy: experience from a
consecutive cohort of inflammatory bowel disease patients. Inflamm
Bowel Dis 17: 2512-2520.

20. Passarini B, Infusino SD, Barbieri E, Varotti E, Gionchetti P, et al. (2007)
Cutaneous manifestations in inflammatory bowel diseases: eight cases of
psoriasis induced by anti-tumor-necrosis-factor antibody therapy.
Dermatology 215: 295-300.

21. Richetta A, Mattozzi C, Carlomagno V, Maiani E, Carboni V, et al.
(2008) A case of infliximab-induced psoriasis. Dermatol Online J 14: 9.

22. Hernández MV, Sanmartí R, Cañete JD, Descalzo MA, Alsina M, et al.
(2013) Cutaneous adverse events during treatment of chronic
inflammatory rheumatic conditions with tumor necrosis factor
antagonists: study using the Spanish registry of adverse events of
biological therapies in rheumatic diseases. Arthritis Care Res (Hoboken)
65: 2024-2031.

23. Askling J, Fahrbach K, Nordstrom B, Ross S, Schmid CH, et al. (2011)
Cancer risk with tumor necrosis factor alpha (TNF) inhibitors: meta-
analysis of randomized controlled trials of adalimumab, etanercept, and
infliximab using patient level data. Pharmacoepidemiol Drug Saf 20:
119-130.

24. De Bandt M, Sibilia J, Le Loët X, Prouzeau S, Fautrel B, et al. (2005)
Systemic lupus erythematosus induced by anti-tumour necrosis factor
alpha therapy: a French national survey. Arthritis Res Ther 7: R545-551.

25. West ES, Nanda K, Ofodile O, Rutledge J, Brandling-Bennett HA (2015)
Adalimumab-Induced Cutaneous Lupus Erythematosus in a 16-Year-Old
Girl with Juvenile Idiopathic Arthritis. Pediatr Dermatol 32: e140-144.

26. Sun G, Wasko CA, Hsu S (2008) Acneiform eruption following anti-
TNF-alpha treatment: a report of three cases. J Drugs Dermatol 7: 69-71.

27. Dhaille F, Viseux V, Caudron A, Dadban A, Tribout C, et al. (2010)
Cutaneous sarcoidosis occurring during anti-TNF-alpha treatment:
report of two cases. Dermatology 220: 234-237.

28. Voulgari PV, Markatseli TE, Exarchou SA, Zioga A, Drosos AA (2008)
Granuloma anulare induced by anti-tumor necrosis factor therapy. Ann
Rheum Dis 67: 567-570.

29. Deng A, Harvey V, Sina B, Strobel D, Badros A, et al. (2006) Interstitial
granulomatous dermatitis associated with the use of tumor necrosis
factor alpha inhibitors. Arch Dermatol 142: 198-202.

30. Vergara G, Silvestre JF, Betlloch I, Vela P, Albares MP, et al. (2002)
Cutaneous drug eruption to infliximab: report of 4 cases with an interface
dermatitis pattern. Arch Dermatol 138: 1258-1259.

Citation: Atzori L, Mantovani L, Pinna AL, Pau M, Usai P (2015) Cutaneous Adverse Reactions during Anti-Tnf Alpha Treatment for Inflammatory
Bowel Diseases: The Experience of the Dermatology Clinic of Cagliari (Italy). J Pharmacovigilance S2: 004. doi:
10.4172/2329-6887.S2-004

Page 8 of 9

J Pharmacovigilance ISSN:2329-6887 JP, an open access journalMedication ErrorsJ Pharmacovigilance ISSN:2329-6887 JP, an open access journalMedication Errors

http://www.ncbi.nlm.nih.gov/pubmed/25707471
http://www.ncbi.nlm.nih.gov/pubmed/25707471
http://www.ncbi.nlm.nih.gov/pubmed/25707471
http://www.ncbi.nlm.nih.gov/pubmed/12920692
http://www.ncbi.nlm.nih.gov/pubmed/12920692
http://www.ncbi.nlm.nih.gov/pubmed/12920692
http://www.ncbi.nlm.nih.gov/pubmed/23713660
http://www.ncbi.nlm.nih.gov/pubmed/23713660
http://www.ncbi.nlm.nih.gov/pubmed/23713660
http://www.ncbi.nlm.nih.gov/pubmed/23713660
http://www.ncbi.nlm.nih.gov/pubmed/23627866
http://www.ncbi.nlm.nih.gov/pubmed/23627866
http://www.ncbi.nlm.nih.gov/pubmed/23627866
http://www.ncbi.nlm.nih.gov/pubmed/23484133
http://www.ncbi.nlm.nih.gov/pubmed/23484133
http://www.ncbi.nlm.nih.gov/pubmed/23484133
http://www.ncbi.nlm.nih.gov/pubmed/23594837
http://www.ncbi.nlm.nih.gov/pubmed/23594837
http://www.ncbi.nlm.nih.gov/pubmed/23594837
http://www.ncbi.nlm.nih.gov/pubmed/24969279
http://www.ncbi.nlm.nih.gov/pubmed/24969279
http://www.ncbi.nlm.nih.gov/pubmed/24969279
http://www.ncbi.nlm.nih.gov/pubmed/25916055
http://www.ncbi.nlm.nih.gov/pubmed/25916055
http://www.ncbi.nlm.nih.gov/pubmed/25916055
http://www.ncbi.nlm.nih.gov/pubmed/25916055
http://www.ncbi.nlm.nih.gov/pubmed/24491514
http://www.ncbi.nlm.nih.gov/pubmed/24491514
http://www.ncbi.nlm.nih.gov/pubmed/24491514
http://www.ncbi.nlm.nih.gov/pubmed/24491514
http://www.ncbi.nlm.nih.gov/pubmed/22643594
http://www.ncbi.nlm.nih.gov/pubmed/22643594
http://www.ncbi.nlm.nih.gov/pubmed/22643594
http://www.ncbi.nlm.nih.gov/pubmed/24880961
http://www.ncbi.nlm.nih.gov/pubmed/24880961
http://www.ncbi.nlm.nih.gov/pubmed/24880961
http://www.ncbi.nlm.nih.gov/pubmed/24880961
http://www.ncbi.nlm.nih.gov/pubmed/23340167
http://www.ncbi.nlm.nih.gov/pubmed/23340167
http://www.ncbi.nlm.nih.gov/pubmed/23340167
http://www.ncbi.nlm.nih.gov/pubmed/16867042
http://www.ncbi.nlm.nih.gov/pubmed/16867042
http://www.ncbi.nlm.nih.gov/pubmed/21278026
http://www.ncbi.nlm.nih.gov/pubmed/21278026
http://www.ncbi.nlm.nih.gov/pubmed/21278026
http://www.ncbi.nlm.nih.gov/pubmed/15899052
http://www.ncbi.nlm.nih.gov/pubmed/15899052
http://www.ncbi.nlm.nih.gov/pubmed/15899052
http://www.ncbi.nlm.nih.gov/pubmed/15899052
http://www.ncbi.nlm.nih.gov/pubmed/23330811
http://www.ncbi.nlm.nih.gov/pubmed/23330811
http://www.ncbi.nlm.nih.gov/pubmed/22261535
http://www.ncbi.nlm.nih.gov/pubmed/22261535
http://www.ncbi.nlm.nih.gov/pubmed/22261535
http://www.ncbi.nlm.nih.gov/pubmed/22261535
http://www.ncbi.nlm.nih.gov/pubmed/19132970
http://www.ncbi.nlm.nih.gov/pubmed/19132970
http://www.ncbi.nlm.nih.gov/pubmed/19132970
http://www.ncbi.nlm.nih.gov/pubmed/19132970
http://www.ncbi.nlm.nih.gov/pubmed/21351201
http://www.ncbi.nlm.nih.gov/pubmed/21351201
http://www.ncbi.nlm.nih.gov/pubmed/21351201
http://www.ncbi.nlm.nih.gov/pubmed/21351201
http://www.ncbi.nlm.nih.gov/pubmed/21351201
http://www.ncbi.nlm.nih.gov/pubmed/17911986
http://www.ncbi.nlm.nih.gov/pubmed/17911986
http://www.ncbi.nlm.nih.gov/pubmed/17911986
http://www.ncbi.nlm.nih.gov/pubmed/17911986
http://www.ncbi.nlm.nih.gov/pubmed/19094847
http://www.ncbi.nlm.nih.gov/pubmed/19094847
http://www.ncbi.nlm.nih.gov/pubmed/23926075
http://www.ncbi.nlm.nih.gov/pubmed/23926075
http://www.ncbi.nlm.nih.gov/pubmed/23926075
http://www.ncbi.nlm.nih.gov/pubmed/23926075
http://www.ncbi.nlm.nih.gov/pubmed/23926075
http://www.ncbi.nlm.nih.gov/pubmed/23926075
http://www.ncbi.nlm.nih.gov/pubmed/21254282
http://www.ncbi.nlm.nih.gov/pubmed/21254282
http://www.ncbi.nlm.nih.gov/pubmed/21254282
http://www.ncbi.nlm.nih.gov/pubmed/21254282
http://www.ncbi.nlm.nih.gov/pubmed/21254282
http://www.ncbi.nlm.nih.gov/pubmed/15899041
http://www.ncbi.nlm.nih.gov/pubmed/15899041
http://www.ncbi.nlm.nih.gov/pubmed/15899041
http://www.ncbi.nlm.nih.gov/pubmed/25845414
http://www.ncbi.nlm.nih.gov/pubmed/25845414
http://www.ncbi.nlm.nih.gov/pubmed/25845414
http://www.ncbi.nlm.nih.gov/pubmed/18246701
http://www.ncbi.nlm.nih.gov/pubmed/18246701
http://www.ncbi.nlm.nih.gov/pubmed/20185892
http://www.ncbi.nlm.nih.gov/pubmed/20185892
http://www.ncbi.nlm.nih.gov/pubmed/20185892
http://www.ncbi.nlm.nih.gov/pubmed/17728330
http://www.ncbi.nlm.nih.gov/pubmed/17728330
http://www.ncbi.nlm.nih.gov/pubmed/17728330
http://www.ncbi.nlm.nih.gov/pubmed/16490847
http://www.ncbi.nlm.nih.gov/pubmed/16490847
http://www.ncbi.nlm.nih.gov/pubmed/16490847
http://www.ncbi.nlm.nih.gov/pubmed/12225003
http://www.ncbi.nlm.nih.gov/pubmed/12225003
http://www.ncbi.nlm.nih.gov/pubmed/12225003


31. Beuthien W, Mellinghoff HU, von Kempis J (2004) Skin reaction to
adalimumab. Arthritis Rheum 50: 1690-1692.

32. McCain ME, Quinet RJ, Davis WE (2002) Etanercept and infliximab
associated with cutaneous vasculitis. Rheumatology (Oxford) 41:
116-117.

33. Wang LC, Medenica MM, Shea CR, Busbey S (2003) Infliximab-induced
eczematid-like purpura of Doucas and Kapetenakis. J Am Acad Dermatol
49: 157-158.

34. Klein R, Rosenbach M, Kim EJ, Kim B, Werth VP, et al. (2010) Tumor
necrosis factor inhibitor-associated dermatomyositis. Arch Dermatol
146: 780-784.

35. Eastman KL, Knezevich SR, Raugi GJ (2013) Eruptive seborrheic
keratoses associated with adalimumab use. J Dermatol Case Rep 7: 60-63.

36. Nardone B, Hammel JA, Raisch DW, Weaver LL, Schneider D, et al.
(2014) Melanoma associated with tumour necrosis factor-Î ± inhibitors: a
Research on Adverse Drug events And Reports (RADAR) project. Br J
Dermatol 170: 1170-1172.

37. Chabbert C, Adamski H, Guillet G, Sassolas B, Misery L, et al. (2014)
Cutaneous melanoma in patients treated with tumour necrosis factor
inhibitors: a retrospective series of 15 patients. J Eur Acad Dermatol
Venereol 28: 1540-1544.

38. Raaschou P, Simard JF, Holmqvist M, Askling J (2013) Rheumatoid
arthtitis, anti-tumor necrosis factor therapy, and risk of malignant
melanoma: nationwide population based prospective cohort study from
Sweden. BMJ: 346: f1939.

39. Orlando A, Armuzzi A, Papi C, Annesre V, Ardizzone S et al. (2011) The
Italian Society of Gastroenterology (SIGE) and the Italian Group for the
study of Inflammatory Bowel Disease (IG-IBD) Clinical Practice
Guidelines: The use of tumor necrosis factor-alpha antagonist therapy in
Inflammatory Bowel Disease. Dig Liver Dis 43:1-20.

40. Jones JK (1982) Criteria for journal reports of suspected drug reactions.
Clin Pharm 1: 554-555.

41. Károlyi Z, Erós N, Ujszászy L, Nagy G (2000) [Cutaneous and mucosal
manifestations of inflammatory bowel diseases]. Orv Hetil 141:
1391-1395.

42. Trash B, Patel M, Shah KR, Boland CR, Menter A (2013) Cutaneous
manifestations of gastrointestinal disease: part II. J Am Acad Dermatol
68: 211.

43. Marzano AV, Borghi A, Stadnicki A, Crosti C, Cugno M (2014)
Cutaneous manifestations in patients with inflammatory bowel diseases:
pathophysiology, clinical features, and therapy. Inflamm Bowel Dis 20:
213-227.

44. Martin D, Handler T, McDermott J (2011) Leucocytoclastic vasculitis in
severe ulcerative colitis. Mil Med 176: 581-583.

45. Goh L, Jewell T, Laversuch C, Samanta A (2013) A systematic review of
the influence of anti-TNF on infection rates in patients with rheumatoid
arthritis. Rev Bras Reumatol 53: 501-515.

46. Singh JA, Cameron C2, Noorbaloochi S3, Cullis T4, Tucker M4, et al.
(2015) Risk of serious infection in biological treatment of patients with
rheumatoid arthritis: a systematic review and meta-analysis. Lancet 386:
258-265.

47. Kalb RE, Fiorentino DF2, Lebwohl MG3, Toole J4, Poulin Y5, et al.
(2015) Risk of Serious Infection With Biologic and Systemic Treatment
of Psoriasis: Results From the Psoriasis Longitudinal Assessment and
Registry (PSOLAR). JAMA Dermatol .

48. Pau M, Atzori L, Aste N, Aste N (2009) Two cases of primary endonasal
leishmaniasis in Sardinia (Italy). Dermatol Online J 15: 5.

49. Chan JL, Davis-Reed L, Kimball AB (2004) Counter-regulatory balance:
atopic dermatitis in patients undergoing infliximab infusion therapy. J
Drugs Dermatol 3: 315-318.

50. Kip KE, Swoger JM, Grandinetti LM, Barrie AM 3rd, Greer JB, et al.
(2013) Tumor necrosis factor Î ± antagonist-associated psoriasis in
inflammatory diseases: an analysis of the FDA adverse event reporting
system. Inflamm Bowel Dis 19: 1164-1172.

51. Collamer AN, Battafarano DF (2010) Psoriatic skin lesions induced by
tumor necrosis factor antagonist therapy: clinical features and possible
immunopathogenesis. Semin Arthritis Rheum 40: 233-240.

52. Wetter DA, Davis MD (2009) Lupus-like syndrome attributable to anti-
tumor necrosis factor alpha therapy in 14 patients during an 8-year
period at Mayo Clinic. Mayo Clin Proc 84: 979-984.

53. Tjioe M, Gerritsen MJ, Den Broeder AA, Van Hooijdonk CA, Kroot EJ,
et al. (2003) Adalimumab, a fully human anti-TNF-alpha monoclonal
antibody, treatment does not influence experimental UV response in the
skin of rheumatoid arthritis patients. Exp Dermatol 12: 460-465.

54. Béné J, Moulis G, Auffret M, Lefevre G, Coquerelle P et al (2014)
Alopecia induced by tumor necrosis-factor-alpha antagonist: description
of 52 cases and disproportionality analysis in a nationwide
pharmacovigilance database. Rheumatology 53: 1465-1469.

55. Ribeiro LB, Rego JC, Estrada BD, Bastos PR, Piñeiro Maceira JM, et al.
(2015) Alopecia secondary to anti-tumor necrosis factor-alpha therapy.
An Bras Dermatol 90: 232-235.

56. Schmutz JL (2015) [Alopecia areata occurring during anti-TNF-Î±
therapy: A French prospective multicentre study]. Ann Dermatol
Venereol 142: 386-387.

57. Akarsu S, Tok F, Tekin L (2013) Concomitant alopecia areata and
hypertrichosis after infliximab therapy: rara avis. Acta Reumatol Port 38:
49-50.

58. Williams CJ, Peyrin-Biroulet L, Ford AC (2014) Systematic review with
meta-analysis: malignancies with anti-tumour necrosis factor-Î± therapy
in inflammatory bowel disease. Aliment Pharmacol Ther 39: 447-458.

 

Citation: Atzori L, Mantovani L, Pinna AL, Pau M, Usai P (2015) Cutaneous Adverse Reactions during Anti-Tnf Alpha Treatment for Inflammatory
Bowel Diseases: The Experience of the Dermatology Clinic of Cagliari (Italy). J Pharmacovigilance S2: 004. doi:
10.4172/2329-6887.S2-004

Page 9 of 9

J Pharmacovigilance ISSN:2329-6887 JP, an open access journalMedication Errors

This article was originally published in a special issue, entitled: "Medication
Errors", Edited by Prashansa Agrwal, University of Arizona, USA

http://www.ncbi.nlm.nih.gov/pubmed/15146441
http://www.ncbi.nlm.nih.gov/pubmed/15146441
http://www.ncbi.nlm.nih.gov/pubmed/11792895
http://www.ncbi.nlm.nih.gov/pubmed/11792895
http://www.ncbi.nlm.nih.gov/pubmed/11792895
http://www.ncbi.nlm.nih.gov/pubmed/12833033
http://www.ncbi.nlm.nih.gov/pubmed/12833033
http://www.ncbi.nlm.nih.gov/pubmed/12833033
http://www.ncbi.nlm.nih.gov/pubmed/20644041
http://www.ncbi.nlm.nih.gov/pubmed/20644041
http://www.ncbi.nlm.nih.gov/pubmed/20644041
http://www.ncbi.nlm.nih.gov/pubmed/23858344
http://www.ncbi.nlm.nih.gov/pubmed/23858344
http://www.ncbi.nlm.nih.gov/pubmed/24328939
http://www.ncbi.nlm.nih.gov/pubmed/24328939
http://www.ncbi.nlm.nih.gov/pubmed/24328939
http://www.ncbi.nlm.nih.gov/pubmed/24328939
http://www.ncbi.nlm.nih.gov/pubmed/24329560
http://www.ncbi.nlm.nih.gov/pubmed/24329560
http://www.ncbi.nlm.nih.gov/pubmed/24329560
http://www.ncbi.nlm.nih.gov/pubmed/24329560
http://www.ncbi.nlm.nih.gov/pubmed/23568792
http://www.ncbi.nlm.nih.gov/pubmed/23568792
http://www.ncbi.nlm.nih.gov/pubmed/23568792
http://www.ncbi.nlm.nih.gov/pubmed/23568792
http://www.ncbi.nlm.nih.gov/pubmed/20843756
http://www.ncbi.nlm.nih.gov/pubmed/20843756
http://www.ncbi.nlm.nih.gov/pubmed/20843756
http://www.ncbi.nlm.nih.gov/pubmed/20843756
http://www.ncbi.nlm.nih.gov/pubmed/20843756
http://www.ncbi.nlm.nih.gov/pubmed/7185544
http://www.ncbi.nlm.nih.gov/pubmed/7185544
http://www.ncbi.nlm.nih.gov/pubmed/10934882
http://www.ncbi.nlm.nih.gov/pubmed/10934882
http://www.ncbi.nlm.nih.gov/pubmed/10934882
http://www.ncbi.nlm.nih.gov/pubmed/23317981
http://www.ncbi.nlm.nih.gov/pubmed/23317981
http://www.ncbi.nlm.nih.gov/pubmed/23317981
http://www.ncbi.nlm.nih.gov/pubmed/24105394
http://www.ncbi.nlm.nih.gov/pubmed/24105394
http://www.ncbi.nlm.nih.gov/pubmed/24105394
http://www.ncbi.nlm.nih.gov/pubmed/24105394
http://www.ncbi.nlm.nih.gov/pubmed/21634306
http://www.ncbi.nlm.nih.gov/pubmed/21634306
http://www.ncbi.nlm.nih.gov/pubmed/24477729
http://www.ncbi.nlm.nih.gov/pubmed/24477729
http://www.ncbi.nlm.nih.gov/pubmed/24477729
http://www.ncbi.nlm.nih.gov/pubmed/25975452
http://www.ncbi.nlm.nih.gov/pubmed/25975452
http://www.ncbi.nlm.nih.gov/pubmed/25975452
http://www.ncbi.nlm.nih.gov/pubmed/25975452
http://www.ncbi.nlm.nih.gov/pubmed/25970800
http://www.ncbi.nlm.nih.gov/pubmed/25970800
http://www.ncbi.nlm.nih.gov/pubmed/25970800
http://www.ncbi.nlm.nih.gov/pubmed/25970800
http://www.ncbi.nlm.nih.gov/pubmed/19723479
http://www.ncbi.nlm.nih.gov/pubmed/19723479
http://www.ncbi.nlm.nih.gov/pubmed/15176169
http://www.ncbi.nlm.nih.gov/pubmed/15176169
http://www.ncbi.nlm.nih.gov/pubmed/15176169
http://www.ncbi.nlm.nih.gov/pubmed/23518804
http://www.ncbi.nlm.nih.gov/pubmed/23518804
http://www.ncbi.nlm.nih.gov/pubmed/23518804
http://www.ncbi.nlm.nih.gov/pubmed/23518804
http://www.ncbi.nlm.nih.gov/pubmed/20580412
http://www.ncbi.nlm.nih.gov/pubmed/20580412
http://www.ncbi.nlm.nih.gov/pubmed/20580412
http://www.ncbi.nlm.nih.gov/pubmed/19880688
http://www.ncbi.nlm.nih.gov/pubmed/19880688
http://www.ncbi.nlm.nih.gov/pubmed/19880688
http://www.ncbi.nlm.nih.gov/pubmed/12930303
http://www.ncbi.nlm.nih.gov/pubmed/12930303
http://www.ncbi.nlm.nih.gov/pubmed/12930303
http://www.ncbi.nlm.nih.gov/pubmed/12930303
http://www.ncbi.nlm.nih.gov/pubmed/24681837
http://www.ncbi.nlm.nih.gov/pubmed/24681837
http://www.ncbi.nlm.nih.gov/pubmed/24681837
http://www.ncbi.nlm.nih.gov/pubmed/24681837
http://www.ncbi.nlm.nih.gov/pubmed/25830994
http://www.ncbi.nlm.nih.gov/pubmed/25830994
http://www.ncbi.nlm.nih.gov/pubmed/25830994
http://www.ncbi.nlm.nih.gov/pubmed/25813182
http://www.ncbi.nlm.nih.gov/pubmed/25813182
http://www.ncbi.nlm.nih.gov/pubmed/25813182
http://www.ncbi.nlm.nih.gov/pubmed/24131912
http://www.ncbi.nlm.nih.gov/pubmed/24131912
http://www.ncbi.nlm.nih.gov/pubmed/24131912
http://www.ncbi.nlm.nih.gov/pubmed/24444171
http://www.ncbi.nlm.nih.gov/pubmed/24444171
http://www.ncbi.nlm.nih.gov/pubmed/24444171

	Contents
	Cutaneous Adverse Reactions during Anti-Tnf Alpha Treatment for Inflammatory Bowel Diseases: The Experience of the Dermatology Clinic of Cagliari (Italy)
	Abstract
	Background
	Method
	Results
	Conclusion

	Keywords:
	Introduction
	Materials and Methods
	Results
	Discussion
	Infectious complications
	Eczematous dermatitis
	Injection/infusion reactions
	Psoriasis
	Miscellaneous skin reactions
	Eruptive benign lesions
	Skin cancers
	Other malignancies

	Conclusion
	References




