
28 Practical Dermatology November 2008



November 2008 Practical Dermatology 29

T
umor necrosis factor (TNF)-α is a pro-inflamma-
tory cytokine that has been associated with sever-
al autoimmune and skin diseases such as psoriasis,
rheumatoid arthritis, ankylosing spondylitis,
Crohn’s disease, and refractory asthma. Drugs

with TNF-α inhibitory activity include etanercept, infliximab,
and adalimumab. They have been used in the treatment of
these conditions for many years with great success. However,
these drugs have been associated with adverse events that have
previously been reported in the literature. In our first install-
ment, we discussed reports on dermatologic conditions (e.g.
leucocytoclastic vasculitis, interstitial granulomatous dermati-
tis, new onset of psoriasis, and non-melanoma skin cancer),
hematopoietic malignancies, hepatotoxicity, and congestive
heart failure. In this installment, we present an evidence-based
review of the literature concerning infectious adverse events
including upper respiratory infections, tuberculosis, hepatitis B
and C, HIV, and opportunistic infections.

Infections 
General Statistics: Etanercept. Several studies have reported a
low incidence of infections during administration of etaner-
cept.1 Reports have documented continued safety for up to five
years in 1,960 patients with minimal adverse events. The fre-
quency of infections that required hospitalization or intra-
venous antibiotics was 0.04 per patient year with a total of
4,343 patient-years, which is comparable to the frequency rate
obtained by the control group (0.04) in controlled clinical tri-

als. Gottlieb et al2 integrated and analyzed 1,347 psoriatic
patients treated with etanercept from three randomized, dou-
ble-blind, placebo-controlled clinical trials. After 12 weeks, the
most common infections reported were upper respiratory
infections, sinusitis, and influenza.

The infectious events were similar for the etanercept and
placebo groups. Severe infections were rare, occurring in only
0.4 percent of the patients receiving etanercept, compared with
1.0 percent of patients receiving placebo. No opportunistic
infections or cases of tuberculosis were reported. However, in
the postmarketing surveillance, 30 of 25,000 patients reported
serious infections, including several cases of sepsis, of which six
resulted in mortality after receiving etanercept for two to16
weeks.3 Current prescription guidelines suggest that patients
should be monitored for signs and symptoms of infection (such
as new onset of fever or cough) when taking a TNF-α
inhibitors, and the agents should not be used in patients with
active, serious infections or chronic recurrent infections.4

Additionally, the concomitant use of corticosteroids may pre-
dispose to severe infections.5 Rare infections have been report-
ed, including cases of Histoplasma capsulatum, a psoas abscess
by Mycobacterium avium intracellulare, and two cases of Listeria
monocytogenes.6

Infliximab. Several studies have reported an increased risk
of infections during treatment with infliximab. In a meta-
analysis by Bongartz et al,7 nine randomized controlled clinical
trials out of 144 potentially relevant publications met criteria
for inclusion, where 5,014 patients with rheumatoid arthritis
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(RA) were randomized to receive either a TNF-α inhibitor or
a control treatment. Serious infections were reported in 126
patients in the treatment groups and 26 patients in the control
groups. The risk of serious infections in patients with RA
treated with TNF-α inhibitors was increased in comparison to
placebo patients (OR, 2.0; 95% CI, 1.3-3.1). These results are
supported by a report by Listing J et al8 that demonstrated a
relative risk of 3.0 (95% CI, 1.8-5.1) for serious infections in
patients treated with infliximab after adjusting for other pre-
dictive factors of infection risk, including patient age and dis-
ease severity. Usually, TNF-α inhibitors are associated with the
development of granulomatous
infections. However, only 12 of
the 126 serious infections report-
ed were diagnosed as a granulo-
matous infection (10 cases of
tuberculosis, one case of histo-
plasmosis, and one case of coc-
cidiomycosis).7 Physicians
should prescribe these drugs
with caution for patients with
chronic or recurring infections,
as well as for patients with severe
comorbidities including poorly
controlled diabetes mellitus or
heart failure. TNF-α inhibitors
should be discontinued immedi-
ately in the event of a serious
infection.9

Adalimumab. Bongartz et
al7 demonstrated an increased
risk of infections in patients
treated with adalimumab. In a
multicenter, double-blind, pla-
cebo controlled study by
Keystone et al,10 619 patients
with active rheumatoid arthritis
(RA) were randomized to
receive adalimumab 40mg sub-
cutaneously in different regimens for 52 weeks. The rate of
adverse events (both serious and nonserious) was compara-
ble in the adalimumab and placebo groups, although the
proportion of patients reporting serious infections was high-
er in the adalimumab group (3.8 percent) than in the place-
bo group (0.5 percent) (p ≤ 0.02) with the highest incidence
in patients receiving 40mg every two weeks. In a multicen-
ter, 24-week, double blind, controlled trial, Furst et al11 ran-
domized 636 patients with RA to receive adalimumab or
placebo while continuing standard antirheumatic therapy.
For the adalimumab group, rates of overall infections (52.5

percent) and serious infections (1.3 percent) were statistical-
ly similar in comparison to placebo (49.4 percent and 1.9
percent, respectively). No cases of reactivated tuberculosis
or opportunistic infections were reported. Serious infections
in the adalimumab group (n=4) included two cases of
appendicitis, one foot infection and one case of herpes
zoster with secondary super-infection with group A strepto-
coccus (necrotizing fasciitis) in a 70-year old man who even-
tually died. Similar results have been reported in other stud-
ies.12,13

Upper Respiratory
Tract Infections (URIs)
Etanercept.  The upper respira-
tory tract is the most common
site of infection in patients
treated with etanercept. Upper
respiratory infections have been
documented in 29 percent of
patients receiving treatment
with etanercept in comparison
to 16 percent of patients receiv-
ing placebo. However, as men-
tioned earlier, the overall inci-
dence of infections reported in
controlled clinical trials is simi-
lar for both etanercept- and
placebo-treated patients.14

Infliximab. In a meta-analy-
sis by Saad et al,15 pooled data
from randomized clinical trials
of psoriatic arthritis patients
treated with infliximab or
placebo showed that 16/202
patients receiving infliximab
and 19/149 patients receiving
placebo developed URIs with a
relative risk (RR) of 0.56 (95%
CI 0.22, 1.42). Pooled data also

demonstrated no statistical difference between infliximab
and the other TNF-α inhibitors (i.e. etanercept, and adali-
mumab) with a RR of 0.91 (95% CI 0.65, 1.28).

Adalimumab. Pooled data from the aforementioned
meta-analysis15 demonstrated no statistical difference
between URIs reported in patients receiving adalimumab
(26/202) and patients receiving placebo (28/211) with a RR
of 0.98 (95% CI 0.57, 1.69). Furst et al11 also reported no
statistical difference with 19 percent (63/318) of patients
treated with adalimumab and 15.1 percent (48/318) of
patients treated with placebo developing URIs.
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Tuberculosis 
Studies in vitro16 and in a mouse tuberculosis model17-20 have
demonstrated the key role of TNF-α inhibitors in the host
innate immune response to tuberculosis, including
macrophage and T-lymphocyte activation, granuloma forma-
tion, and containment of disease through compartmentaliza-
tion of viable M. tuberculosis bacilli.14,21 This protective role in
the human immune response has not been determined in
humans yet, as opposed to other cytokines, including interfer-
on (IFN)-γ22 and IL-1223. Tumor necrosis factor-α inhibitors
may increase the risk of infections by intracellular microorgan-
isms through many mechanisms, including inhibition of
macrophage apoptosis after bacillary infection.21

Etanercept. Sixty-nine patients with an active polyarticu-
lar-course of Juvenile rheumatoid arthritis (JRA) were enrolled
in a sequence of several studies for a total of eight years of
etanercept treatment; 26 patients remained at the end of the
study. There were no documented cases of tuberculosis in any
of the patients either during or at the completion of the
study.24 In a double-blind, placebo-controlled clinical trial,
Davis et al25 randomized 277 ankylosing spondylitis patients
to receive either etanercept or placebo for 24 weeks with the
possibility to participate in an open-label extension for up to
192 weeks. From the 126 patients that ended the study (49
percent of the original cohort), one patient (0.4 percent)
developed tuberculosis after 2.8 years of treatment with etan-
ercept, which was confirmed with a biopsy. Although the
patient originated from an endemic country, the patient had a
negative PPD and normal thoracic radiological imaging prior
to enrollment in the study. Since most reported cases have
been associated with endemic infections, it has been suggested
that reactivation of latent tubercle bacilli from TNF-α inhibi-
tion could be the culprit in the development of tuberculosis
after treatment with etanercept. For this reason, some organi-
zations have advised a tuberculin test and a chest x-ray before
the onset of treatment.14 A black box warning regarding risk of
infections, including tuberculosis, was added to etanercept last
spring.

Infliximab. Keane et al21 analyzed reports of FDA adverse
events in 70 patients with development of tuberculosis during
or after treatment with infliximab for a median of 12 weeks. A
total of 56 patients presented with extrapulmonary tuberculo-
sis, while 24 percent of patients presented with disseminated
disease. Of interest, these proportions are usually seen in
tuberculosis associated with HIV infection and marked
immunosuppression. Most of the patients had reactivation of
the disease, as a majority of reports came from non-endemic
countries. Additionally, foreign-born patients were living in
the United States for more than 10 years. There is a higher
incidence of developing tuberculosis during the first five years

after immigration, which tends to decrease with time.26 In
another analysis of reported FDA adverse events by Wallis et
al,27 infection with M. tuberculosis was the most commonly
reported granulomatous infection, with a rate of 144 tubercu-
losis cases per 100,000 infliximab-treated patients.
Comparing infliximab with etanercept, there were 35 cases of
tuberculosis per 100,000 etanercept-treated patients
(p<0.001). A total of 47.3 percent of tuberculosis cases
occurred within the first 90 days of treatment with infliximab,
while only 12.5 percent occurred with etanercept (p<0.001).
The risk of granulomatous infection was 3.25 times greater in
patients who received infliximab than in those who received
etanercept. According to Hamilton,28 up to 65 percent of
patients developed extrapulmonary or disseminated tubercu-
losis on infliximab therapy, compared with 15-25 percent in
the general population. In addition, during the year 2000, 12
percent of patients treated with infliximab died, compared
with the tuberculosis mortality rate of 4.6 percent in the US
population. 

The FDA requires the infliximab packaging insert to
include a warning with regards to the risk of developing tuber-
culosis, as well as recommendations to perform skin testing
and provide treatment for latent tuberculosis infections before
initiating infliximab treatment.27

Adalimumab. Furst et al11 reported no significant differ-
ence in the incidence of severe infections between adali-
mumab-treated patients and controls (86.5 percent vs. 82.7
percent respectively) in a 24-week double-blind, placebo-
controlled, randomized study that evaluated the safety and
efficacy of adalimumab in 636 patients with active RA. In a
multicenter, 26-week double-blind, placebo-controlled
study, 544 patients with RA were randomized to receive
adalimumab as monotheraphy in different group-doses or
placebo, and the rates of serious infections were statistically
similar. There were no cases of primary or reactivation tuber-
culosis among the adalimumab-treated patients.12 Keystone
et al10 conducted a longer multi-center 52-week, double-
blind, placebo-controlled, randomized study in 619 patients
with active RA and reported significantly more serious infec-
tions in patients receiving adalimumab 40mg every two
weeks than with placebo (p<0.01). In addition, one patient
in the adalimumab group had a baseline negative PPD and
normal chest radiograph and was diagnosed as having pri-
mary tuberculosis of the cervical lymph nodes. The patient
was withdrawn from the study and successfully treated.
According to Winthrop,29 34 cases of adalimumab-associated
tuberculosis with 14,544 patient-years of adalimumab expo-
sure from clinical trials in North America and Europe were
published up to December 2004. Current guidelines and a
black box warning indicate that a PPD is mandatory and a
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chest radiograph is recommended before therapy with adali-
mumab. In addition, similar to infliximab, a patient with a
positive PPD may be treated with antituberculous therapy
before initiating adalimumab therapy. 

Hepatitis B 
TNF-α inhibitors should be used cautiously in patients with
chronic hepatitis B viral infection. If deemed necessary, the
clinician should take into account the shorter half-life and
increased clearance of etanercept in comparison to inflix-
imab. To date, 13 patients have been reported in the litera-
ture with chronic hepatitis B
infection treated with TNF-α
inhibitors: 11 with infliximab
and two with etanercept.
Clinically apparent reactivation
of hepatitis B virus typically
occurred one month after the
third dose of infliximab.
Etanercept has not been associ-
ated with similar reactivation
profiles. The difference between
infliximab and etanercept in
viral reactivation may be linked
to their pharmacologic differ-
ences. Infliximab, usually given
on an every month basis, may
casue a “cytokine washout.”
Entanercept is administered
more frequently and in smaller
doses and may lack such an
effect.30 Ojiro et al reported the
first patient with Crohn's dis-
ease for which infliximab thera-
py was continued even after
documented reactivation of
HBV.31

Antitumor chemotherapy can
induce HBV reactivations in 14–50 percent of HBsAg-posi-
tive treated patients,32,33 with a mortality rate of five to 12 per-
cent.32,35 This is likely secondary to use of therapeutic mono-
clonal antibodies, such as rituximab and alemtuzumab, and
cytotoxic agents, such as anthracyclines and corticosteroids.
HBV reactivations can also occur in previously HBsAg-nega-
tive and anti-HBc-positive patients.32 Additionally, some stud-
ies have shown HBV reactivation to occur among HBsAg car-
riers treated with infliximab.33,35 A recent meta-analysis
demonstrated a significantly greater risk of infection and
malignancies among infliximab-treated patients with rheuma-
toid arthritis.7 Infliximab induced HBV reactivation is not

surprising, as TNF-APLHA has an integral role in viral clear-
ance and a synergistic effect with interferon.33

HBsAg-negative patients with positive HBV-antibodies
should be carefully monitored with virology tests repeated
every one to three months and nucleoside/nucleotide analogs
initiated at the fist appearance of HbsAg.36 The European
Association for the Study of Liver diseases recommends that
anti-viral therapy be initiated two to four weeks before the ini-
tiation of immunosuppressive therapies and continued for as
long as  immunosuppressive therapy is administered. Case
reports have documented that TNF-α blockade even with a

single infusion of infliximab can
lead to reactivation of HBV
infection. Lamivudine is useful
as primary prophylaxis of anti-
TNF-α therapy-induced reacti-
vation with a suggested does of
100mg/day. Some patients with
HBV reactivation have also been
treated successfully with prompt
initiation of lamivudine. Close
follow-up with liver function
tests and viral load evaluation is
imperative for patients with
chronic hepatitis B receiving
TNF-α inhibitors.37

Infections are one of the most
feared adverse effects during
treatment with TNF-α
inhibitors. The exclusion of any
bacterial infection and screening
for tuberculosis are mandatory
before initiating a therapy with
TNF-α inhibitors. Presently,
there are no guidelines with
regards to screening and manage-
ment of chronic viral infections
such as hepatitis B. Case reports

have described patients developing sub-fulminant hepatitis B
after infusions of infliximab due to an unrecognized HBs-Ag
carrier state. Patients have recovered completely with con-
comitant lamivudine therapy, but this severe adverse event
could have been prevented with preemptive screening and
therapy for HBV with lamivudine prior to starting infliximab.
Therefore, it is essential that we extend screening recommen-
dations for infectious diseases including viral infections before
considering initiating therapy with infliximab.

Hepatitis C 
Patients with autoimmune diseases and concomitant HCV
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infection are usually not treated for HCV due to the high like-
lihood of inducing a flare of the immune-mediated condition.
To date, current information suggests that TNF-α inhibitor
therapy does not influence HCV viremia or hepatic inflamma-
tion.38,39 TNF-α antagonists appear to be safe for use and have
little effect on viral load or progression of hepatitis C.39-41 The
literature on the safety of TNF-α inhibitors in the setting of
chronic viral infections is inconclusive at this time. Anti-TNF-
α therapy in the setting of HCV may be of particular interest,
suggesting that the pathogenesis of hepatocyte destruction and
fibrosis in HCV may be mediated by upregulation of inflam-
matory cytokines including TNF-α.42 Cansu and colleagues
reported reactivation of HCV infection in two of four patients
on etanercept therapy and a DMARD without antiviral pro-
phylaxis.  

Although there are preventive medications for HBV, no
consensus guidelines have been drafted for strategies toward
preventing HCV reactivation while patients are on

immunosuppressive treatments.43 Serum TNF-α levels are
highly correlated with viral load and the degree of liver inflam-
mation and damage.44 Administering soluble TNF-α treat-
ment increases peripheral T-cell reactivity to several microbial
antigens and results in a significant increase in the production
of IFN-γ14, which is a major cytokine involved in hepatocyte
viral clearance.30

The number of reports on the use of TNF-α inhibitors in
patients with hepatitis C is insufficient. Peterson and col-
leagues measured Hepatitis C blood levels in 22 patients with
RA (19 on etanercept and three on infliximab) at the start of
treatment and after a median of nine months follow-up. They
demonstrated that liver-related blood tests and viral load
parameters did not change significantly.39 Parke and Reveille
retrospectively reviewed five patients known to have RA on
TNF-α inhibitor therapy as well as established HCV infection
and found no significant changes in viral loads. They conclud-
ed that TNF-α inhibitors appear to be safe and well tolerated
without any apparent influence on underlying HCV infec-
tion.45

A study by Ferri and colleagues supported the safety of
TNF-α blockers in patients with HCV, provided there is
close monitoring of clinical data, namely ALT and HCV
viremia levels.46 A case report by Abdelmalek and colleages
suggested that clearance of HCV with interferon and rib-
avirin is not dependent on TNF-α or the subset of cells that
are cleared by infliximab. They demonstrated that the treat-
ment of hepatitis C is feasible in the presence of infliximab
and that patients with Crohn’s disease and perhaps other
immune-mediated diseases can be treated for HCV. Despite
multiple negative predictors (high viral load, genotype 1,
and cirrhosis), this patient achieved early and sustained viral

response with concomitant use of antiviral therapy with
infliximab.47 The safety of TNF blockade in the setting of
chronic HCV infection as well as the ability to achieve a sup-
pressed viral load with concomitant use of infliximab and
existing antiviral therapies for HCV requires further evalua-
tion with larger case-series and clinical trials.

HIV and Opportunistic Infections
TNF-α has been linked with HIV pathogenesis, via promo-
tion of HIV replication in T-cell lines and lymphocytes.48,49

Furthermore, patient serum levels of TNF-α have been found
to increase as HIV infection progresses, which makes TNF-α
inhibition in HIV-infected patients an appealing theoretical
treatment.50 A preliminary report by Ting et al. suggested that
etanercept does not increase morbidity or mortality rates in
patients with HIV and that it may actually improve
HIV/AIDS-associated symptoms of cachexia, dementia,
fatigue, and fever.51 However, concern of opportunistic infec-
tions, including Mycobacterium tuberculosis, Pneumocystis
jiroveci, and Toxoplasmosis, has persisted with regards to anti-
TNF-α therapy in immunocompromised patients, as TNF-α
has a critical role in host infection defense.52

Controlled clinical trials of anti-TNF-α therapies in HIV
patients have suggested that these agents do not adversely
affect CD4 counts, HIV viral load, or susceptibility.53,54

Cepeda et al. studied eight patients with HIV who were treat-
ed with etanercept, infliximab, and/or adalimumab for recal-
citrant rheumatoid or psoriatic arthritis and observed good
clinical efficacy with no HIV disease progression or oppor-
tunistic infections at 48 months follow-up.55 The authors con-
cluded that the benefits-to-risks ratio should be favorable in
using anti-TNF-α agents in patients with controlled HIV
(CD4 count >200/mm3 and HIV viral load <60,000/mm3).
Sellam et al. reported two patients with HIV and psoriatic
arthritis who were successfully treated with infliximab without
deteriorating HIV status or opportunistic infections.56

The literature on the use of anti-TNF-α agents in HIV
patients is still limited. There has been only one report of a
severely unfavorable outcome in a patient with a CD4 count
of <50/mm3 prior to initiation of etanercept treatment. The
patient experienced severe polymicrobial infections while tak-
ing etanercept, and the medication was subsequently discon-
tinued.57 Overall, a majority of case reports, series, and clinical
trials have concluded that these agents are safe to use in
patients with controlled HIV. n 
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