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Abstract

Objective: To describe the clinical characteristics, histopathologic features, and outcomes of patients in whom vas-
culitis developed in association with use of tumor necrosis factor-� (TNF-�) inhibitors.
Patients and Methods: This is a retrospective review of patients evaluated at Mayo Clinic, Rochester, Minnesota, from
January 1, 1998, through March 31, 2011, with a diagnosis of vasculitis induced by anti–TNF-� therapy.
Results: Of 8 patients with vasculitis associated with anti–TNF-� therapy (mean age, 48.5 years), 6 (75%) were
female. Four (50%) had rheumatoid arthritis, 1 (13%) had Crohn disease, and 3 (38%) had ulcerative colitis. Five
(63%) were treated with infliximab, 2 (25%) with etanercept, and 1 (13%) with adalimumab. The mean duration of
treatment before development of vasculitis was 34.5 months. The skin was the predominant organ affected (5 patients
[63%]), with the most common cutaneous lesion being palpable purpura (4 of 5 [80%]). Two organs involved in
systemic vasculitis were the peripheral nervous system (4 patients [50%]) and kidney (1 patient [13%]). All cases of
vasculitis were histopathologically confirmed. Seven of 8 patients improved with discontinuation of therapy (mean
time to resolution, 6.9 months) and adjuvant treatment (all 8 received prednisone; another agent was also used in 7);
rechallenge with anti–TNF-� therapy was not attempted in any patient. At last follow-up, no patients had experienced
a recurrence of vasculitis after therapy discontinuation.
Conclusion: Cutaneous small-vessel vasculitis was the most common finding, but systemic vasculitis, including pe-
ripheral nerve and renal vasculitis, was also frequently observed.
© 2012 Mayo Foundation for Medical Education and Research � Mayo Clin Proc. 2012;87(8):739-745
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I nhibitors of tumor necrosis factor � (TNF-�) are
effective for the management of rheumatic and
systemic autoimmune diseases.1,2 However,

along with increasing use of these agents in clinical
practice have come secondary autoimmune conditions
paradoxically induced by anti–TNF-� therapy.3-7 The
induction of vasculitis after the use of TNF-� inhibitors
has been reported in the French- and Spanish-lan-
guage medical literature.8-11 To our knowledge, there
is no single-center series in the English-language med-
ical literature describing the development of vasculitis
attributable to TNF-� antagonist therapy in patients in
the United States. We describe the clinical characteris-
tics, histopathologic features, and outcomes of patients
in whom vasculitis developed in association with
TNF-� inhibitor use.

PATIENTS AND METHODS
After approval by the Mayo Clinic Institutional Re-
view Board, we searched the institutional medical in-
dex and text retrieval system to retrospectively identify
patients who were evaluated at Mayo Clinic, Roches-
ter, Minnesota, from January 1, 1998, through March
31, 2011, and who had a diagnosis of any form of
vasculitis induced by anti–TNF-� therapy. We
searched coded medical index data to identify pa-
tients with a diagnosis containing the terms vasculi-

tis, Wegener’s granulomatosis, polyarteritis nodosa,
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alpable purpura, Henoch-Schönlein purpura, Churg-
Strauss vasculitis, temporal arteritis, or urticaria who
had also received anti–TNF-� therapy as docu-

ented in the medical record (as noted either in the
edication data or in the diagnosis information).
e then searched the text retrieval system to iden-

ify any patients who had both a clinical note con-
aining any of the diagnostic terms listed and docu-
entation of treatment with anti–TNF-� therapy

(specific agents or generalized terms). All patients
included in this study allowed review of their med-
ical records for research purposes.

The following information was abstracted from
the medical records of identified patients by one of
the authors (O.S.): characteristics of patients, dis-
ease for which anti–TNF-� therapy was prescribed,
type of anti–TNF-� agent, organ involvement, type
of vasculitis, histopathologic findings, type of cuta-
neous lesions, treatment of vasculitis, and outcome
after discontinuation of use of the medication that
induced the vasculitis (with or without initiation of
new anti–TNF-� therapy).

Inclusion Criteria of Vasculitis Attributable to
Anti–TNF-� Therapy

diagnosis of vasculitis associated with anti–TNF-�
therapy was considered in patients who had the fol-

lowing: (1) 1 or more clinical manifestations of vas-
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TABLE 1. Clinical Characteristics of 8 Patients With Vasculitis Associated With TNF-� Inhibitorsa

Patient
No.

Age (y)/
sex Conditionb

Anti–TNF-�
agent

Duration of
treatment

(mo)c

Korean
algorithm

scored Organ involvement Cutaneous lesions
Type of
vasculitis

Use of anti–
TNF-� agent
discontinued

Time to
resolution

(mo)e Treatment Outcome

1 54/F Rheumatoid
arthritis

Etanercept 12 9 Cutaneous Ulcerated lesions,
erythematous
macules,
blisters

CSVV Yes 1 Prednisone Complete
response

2 70/M Rheumatoid
arthritis

Infliximab 72 9 Cutaneous Palpable purpura CSVV Yes 2 Prednisone, rituximab Complete
response

3 43/F Rheumatoid
arthritis

Etanercept 36 9 Peripheral nerve None Neuropathy Yes 24 Prednisone,
cyclophosphamide

Partial
response

4 18/F Crohn
disease

Adalimumab 60 9 Cutaneous, peripheral
nerve

Palpable purpura CSVV,
neuropathy

Yes 2 Prednisone, methotrexate Complete
response

5 64/F Rheumatoid
arthritis

Infliximab 60 9 Cutaneous Palpable purpura,
ulcerated
lesions

CSVV Yes 1 Prednisone,
hydroxychloroquine

Partial
response

6 52/M Ulcerative
colitis

Infliximab 24 9 Peripheral nerve None Neuropathy Yes 6 Prednisone, azathioprine Complete
response

7 21/F Ulcerative
colitis

Infliximab 6 6 Cutaneous, kidney Palpable purpura HSP Yes NAf Prednisone, mycophenolate
mofetil

No
response

8 66/F Ulcerative
colitis

Infliximab 2 9 Peripheral nerve None Neuropathy Yes 12 Prednisone, mycophenolate
mofetil

Partial
response

a CSVV � cutaneous small-vessel vasculitis; HSP � Henoch-Schönlein purpura; NA � not applicable; TNF-�, � tumor necrosis factor-�.
b The underlying condition was quiescent at the time vasculitis developed.
c Before development of vasculitis.
d Adverse drug reaction scores are as follows: 9 or higher for “certain,” 6 to 8 for “probable/likely,” 3 to 5 for “possible,” 1 to 2 for “unlikely,” and less than 0 for “contradictory.”12

e After discontinued use of the anti–TNF-� agent.
f Skin lesions persisted.
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TNF-� INHIBITOR–ASSOCIATED VASCULITIS
culitis (eg, peripheral nerve, skin, kidney, central
nervous system, or lung involvement) that occurred
while the patient was undergoing anti-TNF-� ther-
apy, (2) histopathologic confirmation from at least 1
site of involvement, (3) quiescence of underlying
disease being treated with anti–TNF-� therapy (eg,
rheumatoid arthritis [RA] or inflammatory bowel
disease [IBD]), and (4) absence of other more likely
causes of vasculitis, such as infection, malignant tu-
mor, or a more likely medication.

RESULTS
The combined searches of the institutional medical
index and text retrieval system yielded a preliminary
cohort of 345 patients. Patients who did not meet
the predefined inclusion criteria for this study were
excluded (ie, evaluation was not compatible with
vasculitis, patient was not receiving anti–TNF-�
agent at the time vasculitis developed, underlying
disease [eg, RA or IBD] was active at the time of
vasculitis, or another more likely cause of vasculitis
was found [eg, infection]), for a final study cohort of
8 patients with a confirmed diagnosis after detailed
medical record review of vasculitis induced by anti–
TNF-� therapy. The clinical characteristics, treat-
ment, and outcomes of these 8 patients are summa-
rized in Table 1.

The most common indication for anti–TNF-�
therapy use was RA (4/8; 50%). Other indications
included ulcerative colitis (3/8; 38%) and Crohn
disease (1/8; 13%). The mean age at diagnosis of
vasculitis was 48.5 years (range, 18-70 years), with a
female predominance (6/8; 75%). The mean dura-
tion of anti–TNF-� therapy before development of
vasculitis was 34.5 months (range, 2-72 months).
None of the 8 patients had a history of vasculitis.

Clinical Features of Vasculitis Attributable to
Anti–TNF-� Therapy
The clinical features of vasculitis attributed to
anti–TNF-� therapy are delineated in Table 1 and
Table 2. Vasculitis involved the skin in 5 patients
(63%), the peripheral nerve in 4 patients (25%), and
the kidney in 1 patient (13%). There was no involve-
ment of the central nervous system or the lung in
any patient.

Of the 5 patients with cutaneous involvement, 4
had palpable purpura (Figure), 2 had ulcerated le-
sions, and 1 had erythematous macules or blisters.
Of the 4 patients with peripheral nerve involvement,
2 had mononeuritis multiplex, and 1 each had
asymmetric polyneuropathy or dysesthesia. Only 1
patient had renal involvement, with microscopic he-

maturia and proteinuria.

Mayo Clin Proc. � August 2012;87(8):739-745 � http://dx.doi.org/10
www.mayoclinicproceedings.org
TABLE 2. Comparison of Clinical Characteristics of Patients With Vasculitis Associated
With TNF-�–Targeted Therapya,b

Characteristic Current study
Study by

Ramos-Casals et al9c

Demographic characteristics

No. of patients 8 118

Female-male ratio 6:2 (75:25) 82:21 (80:20)d

Age at diagnosis (y), mean (range) 48.5 (18-70) 51.7 (NA)

Duration of anti-TNF-� therapy
(mo), mean (range) 34.5 (2-72) 9.5 (NA)

Previous vasculitis 0 (0) 10 (8)

Underlying diseasee

No. of patients 8 118

Rheumatoid arthritis 4 (50) 99 (84)

Crohn disease 1 (13) 8 (7)

Ulcerative colitis 3 (38) 0 (0)

Other/unknown 0 (0) 11 (9)

Anti–TNF-� agente

No. of patients 8 118

Etanercept 2 (25) 60 (51)

Infliximab 5 (63) 51 (43)

Adalimumab 1 (13) 5 (4)

Other/unknown 0 (0) 2 (2)

Cutaneous involvement

No. (%) of patients 5 (63)f 102 (86)e

Palpable purpura 4 (80) 24 (24)

Ulcerated lesions 2 (40) 9 (9)

Blisters 1 (20) 0 (0)

Erythematous macules 1 (20) 4 (4)

Other/unknown 0 (0) 65 (64)

Visceral involvement

No. (%) of patients 8e 118

Peripheral nerve 4 (50) 18 (15)

Kidney 1 (13) 16 (14)

Central nervous system 0 (0) 5 (4)

Lung 0 (0) 3 (3)

Other/unknown 3 (38) 76 (64)g

Histologic biopsy

No. (%) of patients 8 (100)h 87 (74)i

Skin 5 (63) 64 (74)

Kidney 1 (13) 10 (11)

Neuromuscular 3 (38) 6 (7)

Other/unknown 0 (0) 7 (8)

Type of vasculitis

No. of patients 8j 118

Cutaneous small-vessel vasculitis 4 (50) 44 (37)

Henoch-Schönlein purpura 1 (13) 2 (2)

Neuropathy 4 (50) 5 (4)

Other/unknown 0 (0) 67 (57)
(continued)
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Histologic Features of Vasculitis Attributable to
Anti–TNF-� Therapy
Biopsy specimens (5 skin, 3 nerve, and 1 kidney)
were obtained in 8 patients (100%) for confirmation
of diagnosis. All 5 skin biopsy specimens revealed
leukocytoclastic vasculitis on histologic examina-
tion. The kidney biopsy was consistent with mild
IgA nephropathy (Henoch-Schönlein purpura) on
the basis of mesangial staining of IgA on immuno-
fluorescent studies. Two of the 3 nerve biopsy spec-
imens revealed perivascular epineural inflammation
with evidence of multifocal neuropathy; the third
nerve biopsy specimen revealed perivascular in-
flammation and an increased rate of axonal degen-
eration and perineural thickening.

Treatment of Vasculitis
Anti–TNF-� therapy was discontinued in all 8 pa-
tients. All 8 patients received adjuvant systemic
treatment for vasculitis that consisted of prednisone;
another agent was also used in 7 patients (88%): 2
received mycophenolate mofetil, and 1 each re-

c Current study
Study by

Ramos-Casals et al9c

e anti–TNF-�

0 NA

0 (0) NA

litis 0 (0)i NA

8e 104k

plete to partial) 4:3 (50:38) 71:25 (68:24)

n (range), mo 6.9 (1-24) NA

1 (13) 2 (2)

0 (0) 20 (18)

tumor necrosis factor-�.
rcentage) unless indicated otherwise.
rly defined.
atients.
00 because of rounding.
d percentages total more than 100 because some patients had
involvement.
ulitic presentations involved the gallbladder, the temporal arter-

d percentages total more than 100 because some patients had

because of rounding.
d percentages total more than 100 because some patients had

and percentages total less than 100 because outcome was not
ceived hydroxychloroquine, methotrexate, azathio-

Mayo Clin Proc. � August 2012;8
prine, cyclophosphamide, or rituximab. Four of the
8 patients (50%) experienced complete resolution of
the vasculitis, whereas 3 patients (38%) had a partial
response to treatment. The mean time to partial or
complete resolution of vasculitis was 6.9 months.

Use of Additional Anti–TNF-� Therapy
After Vasculitis
None of the 8 patients were rechallenged with anti–
TNF-� therapy after its discontinuation.

ollow-up
he mean follow-up after diagnosis was 27.1 months
median, 12.5 months; range, 1-108 months). None
f the 8 patients had recurrent vasculitis after dis-
ontinuation of anti–TNF-� therapy. One patient
ied of unknown causes 7 years after the diagnosis
f vasculitis associated with anti–TNF-� therapy.

ISCUSSION
nti–TNF-� therapy has been increasingly associ-

ated with drug-induced autoimmune diseases, such
as cutaneous vasculitis, lupus-like syndrome, sys-
temic lupus erythematosus, and interstitial lung
disease.10,13-16 Vasculitis is the most common au-

FIGURE. Cutaneous small-vessel vasculitis as-
sociated with tumor necrosis factor-� inhibi-
tor. Necrotic ulcerated lesions and palpable
purpura involving the left leg of a patient (pa-
tient 5 in Table 1). Histopathologic examina-
tion revealed leukocytoclastic vasculitis.
TABLE 2. Continued

Characteristi

Rechallenge with an alternat
agent

No. of patients

Recurrence of vasculitis

No recurrence of vascu

Outcome

No. of patients

Resolution (ratio of com

Time to resolution, mea

Death

Unknown

a NA � not available; TNF-� �
b Data are presented as No. (pe
c Inclusion criteria were not clea
d Sex was not reported for 15 p
e Percentages total more than 1
f Numbers total more than 5 an
more than 1 type of cutaneous
g Authors noted “infrequent vasc
ies, and the heart.”
h Numbers total more than 8 an
more than 1 type of biopsy.
i Percentages total less than 100
j Numbers total more than 8 an
more than 1 type of vasculitis.
k Numbers total more than 104
7(8):739-745 � http://dx.doi.org/10.1016/j.mayocp.2012.04.011
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TNF-� INHIBITOR–ASSOCIATED VASCULITIS
toimmune disease that results from anti–TNF-�
therapy.8,9 To date, 213 cases of TNF-induced vas-
culitis have been reported in the medical literature:
39 in a nationwide series in France, 139 in Spain,
and 35 in the United States that were derived from
the Adverse Events Reporting System of the US
Food and Drug Administration.8-11,14 To our
knowledge, the current study is the first single-cen-
ter series describing vasculitis associated with anti–
TNF-� therapy in a US cohort. Table 2 presents a
comparative analysis of 8 patients in the current
study with 118 previously reported cases.

In our series, the patients had similar demo-
graphic characteristics (age and sex) compared with
previously reported patient characteristics.9-11 In
addition, most (4/8; 50%) of the patients had RA,
which is also in keeping with previous reports.9 Al-
though the spectrum of vasculitis was broad, there
was a notable predominance of cutaneous involve-
ment (5/8; 63%), with palpable purpura being the
most common cutaneous lesion. Although less com-
mon, other cutaneous features included ulcerations,
blisters, and erythematous macules. An important
finding was the presence of systemic vasculitis in an
equally large number (5/8; 63%) of patients. Periph-
eral neuropathy and renal vasculitis were the most
frequent types of systemic vasculitis present in these
patients. This clinically significant finding was con-
sistent with those reported in both the Spanish- and
French-language medical literature.9,10

Histologic examination was performed for all
confirmed cases of vasculitis in our study. The his-
tologic confirmation of diagnosis differs from find-
ings reported for the Spanish and French studies,
neither of which required confirmatory histologic
evidence for all reported cases of vasculitis.9,10 The
most common biopsy performed in our study was a
skin biopsy (5/8; 63%). Other biopsies were nerve
(3/8; 38%) and kidney (1/8; 13%). In our study,
patients with cutaneous small-vessel vasculitis had
histologic features of leukocytoclastic vasculitis
(5/5; 100%). The predominance of this histologic
feature on cutaneous biopsy specimens is similar to
that in findings reported in other series.9,10,14 How-
ever, in addition to reporting cases of leukocytoclas-
tic vasculitis, Ramos-Casals et al9 and Saint Marcoux
and De Bandt10 reported cases of necrotizing vas-
culitis on histologic examination of cutaneous le-
sions (although the term necrotizing vasculitis was
not defined in these reports). Our histologic finding
of mononeuritis multiplex and IgA nephropathy on
nerve and kidney biopsy specimens, respectively,
was consistent with similar findings in the French
study.10

An important clinical question is whether pa-
tients can subsequently be treated with alternative

anti–TNF-� agents after development of vasculitis

Mayo Clin Proc. � August 2012;87(8):739-745 � http://dx.doi.org/10
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nduced by anti–TNF-� therapy. In our group of 8
atients, none was rechallenged with another anti–
NF-� agent. However, in another study that ana-

yzed data from the US Food and Drug Administra-
ion database, relapses occurred in 6 of 9 patients
67%) who were rechallenged with the same anti–
NF-� agent.14 This rate of recurrence differs sub-

stantially from the 33% recurrence rate found in the
French study.10 The lower relapse rate reported in
he French study may be attributable to the fact that
atients were rechallenged with an alternative anti–
NF-� agent. In our study, we were unable to elicit

why none of the 8 patients were rechallenged with
an alternative biologic agent.

It can be challenging to determine causality in
cases of vasculitis associated with anti–TNF-� ther-
py. However, the resolution of vasculitis after drug
herapy discontinuation and adjuvant treatment is
ften helpful in supporting the etiologic role of anti–
NF-� therapy in the development of vasculitis. In
ur study, 7 of 8 patients (88%) had at least partial
esolution of their vasculitis after drug therapy dis-
ontinuation. The mean time to resolution was 6.9
onths. Unfortunately, we found no comparative
ata in the medical literature. To provide an objec-
ive assessment of causality, we used the Korean al-
orithm12 to further support our data (Table 1). The
orean algorithm consists of 8 questions on adverse
rug reactions, with scores of 9 or higher being “cer-
ain” for a reaction, 6 to 8 “probable/likely,” and 3 to
“possible.”12 Seven of 8 patients in our study had

“certain” reactions (all 7 had scores of 9), and 1
patient had a “probable/likely” reaction (score of 6).

The confounding bias of vasculitis occurring in
patients with severe RA and the treatment of severe
RA with anti–TNF-� therapy make it challenging to

ecipher the phenomenon responsible for vasculitis
n these cases.17 Both RA and IBD can be associated
ith vasculitis, and therefore we cannot exclude the
ossibility that vasculitis was associated with these
nderlying conditions. However, in our study, the
bsence of clinical features such as articular flare,
hich one would expect in active RA,17 led to a

avored diagnosis of anti–TNF-� therapy–induced
asculitis. In addition, the underlying disease (ie, RA)
as medically managed and under control as deter-
ined by the rheumatologist. Similarly, the absence of

iarrhea or abdominal pain in patients treated for IBD,
s well as evaluation by a gastroenterologist who
eemed the IBD to be quiescent at the time of vasculi-
is, supported our diagnosis in those cases.

The development of autoantibodies, such as
ntinuclear antibodies and anti– double-stranded
NA antibodies, in patients treated with anti–
NF-� agents is well recognized in the medical lit-

erature.2,18 Both antinuclear antibodies and anti–

double-stranded DNA antibodies can be induced in
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patients with RA and Crohn disease treated with
infliximab. With the anti–TNF-� agents, induction
of antinuclear antibodies occurs in 23% to 57% of
patients, whereas induction of anti–double-stranded
DNA antibodies occurs in 9% to 33% of patients.4

Although the occurrence of these autoantibodies is
not infrequent, a well-defined association has not
been characterized between the induction of auto-
antibodies and the subsequent development of vas-
culitis associated with anti–TNF-� therapy. Our
study did not address the development of autoanti-
bodies in patients in whom vasculitis developed
after anti–TNF-� therapy.

It is unclear why benign limited cutaneous vas-
culitis developed in some patients, whereas systemic
involvement developed in others. However, this dis-
crepant course of illness suggests a potential role for
individual genetic susceptibility, which would ex-
plain why some biologic agents are successful in
treating systemic vasculitis, yet these same agents
paradoxically trigger vasculitis in other patients be-
ing treated for an underlying rheumatic or systemic
autoimmune disease. Although the pathogenesis of
vasculitis associated with anti–TNF-� therapy re-
mains unknown, the development of antibodies
against anti–TNF-� agents could lead to an immune
complex–mediated hypersensitivity vasculitis.5 An-
other hypothesis suggests that inhibition of TNF-�
promotes the expression of type 1 interferon by al-
tering the balance between TH1 and TH2 cytokine
production, leading to the induction of autoimmune
diseases such as lupus erythematosus, dermatomy-
ositis, and vasculitis.19,20 Although injection site re-
actions after anti-TNF therapy have been implicated
as playing a role in direct antigen-mediated hyper-
sensitivity vasculitis,9 none of the 8 patients in our
cohort had a documented injection site reaction be-
fore the development of vasculitis.

Our study has several novel features that aug-
ment previous reports describing vasculitis associ-
ated with anti–TNF-� therapy. As mentioned, to
our knowledge, the current study is the first single-
center series describing vasculitis associated with
anti–TNF-� therapy in a US cohort. We required
strict inclusion criteria that consisted of confirmed
histologic evidence of vasculitis (in contrast, only 87
of the 118 patients [74%] described by Ramos-
Casals et al9 had histologic confirmation of vasculi-
tis). We also used an objective assessment algorithm
(Korean algorithm12) in our patient cohort to cor-
roborate a diagnosis of vasculitis associated with
anti–TNF-� therapy. Whereas most of the pa-
tients described by Ramos-Casals et al9 had RA (99
of 118 patients [84%]), 4 of our 8 patients (50%)
had IBD; this discrepancy may have been due to the
large IBD clinic at our institution. Moreover, we

found a higher rate of peripheral nerve involvement

Mayo Clin Proc. � August 2012;8
by vasculitis (4 of 8 patients [50%]) compared with
that reported by Ramos-Casals et al9 (18 of 118 pa-
ients [15%]) and by Saint Marcoux and De Bandt10

(10 of 39 patients [26%]). Finally, although the re-
port of Ramos-Casals et al9 does not provide infor-
mation on the exact time to resolution of vasculitis
in their 118 cases, we report a mean time of 6.9
months to resolution of vasculitis after cessation of
anti–TNF-� therapy; this information can help
health care professionals counsel their patients
about the prognosis of vasculitis associated with
anti–TNF-� agents.

Our study is limited by its retrospective nature. In
ddition, confounding factors make it challenging to
orrectly diagnose vasculitis attributable to anti–
NF-� use (eg, underlying disease that can cause vas-
ulitis, other causes of vasculitis, and clinical mimick-
rs of vasculitis). To limit the effect of such
onfounders, we excluded patients who lacked histo-
ogic confirmation of vasculitis and whose diagnosis of
asculitis was questionable. Similarly, causality was
ifficult to assess because rechallenge with the same or
lternative anti-TNF agents was not performed in our
atients. Finally, there is a referral bias inherent in our

nstitution’s status as a tertiary care academic medical
enter because of the complexity of cases referred
here. As a result, our cohort is not representative of a
eneral US-based medical practice.

ONCLUSION
nti–TNF-� therapy remains a valuable treatment

for rheumatic and systemic autoimmune diseases.
Although the risk of systemic vasculitis may be min-
imal, health care professionals should nonetheless
be aware of, and should monitor for, this potential
complication. If vasculitis associated with anti–
TNF-� is suspected, histologic evaluation and ex-
ensive investigations for organ involvement must
e pursued. The resolution of symptoms may be
chieved by discontinuing use of the culprit anti–
NF-� agent and initiating adjuvant treatment. Al-

hough the subsequent use of alternative anti–
NF-� agents may be possible, this decision should

be approached with caution.

Abbreviations and Acronyms: IBD � inflammatory
bowel disease; RA � rheumatoid arthritis; TNF-� � tumor
ecrosis factor-�

Correspondence: David A. Wetter, MD, Department of
Dermatology, Mayo Clinic, 200 First St SW, Rochester, MN
55905 (wetter.david@mayo.edu).
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