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Tumor necrosis factor-α antagonists: Side effects and 
their management

Sunil Dogra, Geeti Khullar
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ABSTRACT

As elevated levels of tumor necrosis factor-alpha (TNF-α) are associated with disease severity 
in psoriasis and psoriatic arthritis, TNF-α antagonists are being used to treat moderate 
to severe disease in patients who have contraindications, fail to respond or develop side 
effects to conventional systemic therapies. It is of utmost importance to be well versed with 
the possible adverse effects and contraindications of TNF-α antagonists so that they can 
be used effectively and safely. Many of their adverse effects have been well studied in 
patients of rheumatoid arthritis (RA) and inflammatory bowel disease (IBD) and may not be 
completely applicable in psoriasis. This is because patients with RA and IBD are on multiple 
immunosuppressants while those with psoriasis are mostly receiving single systemic therapy 
and often have comorbidities that distinguish them from those with RA or IBD. Also, some 
of the side effects are still controversial and debated. Long-term prospective randomized 
controlled studies are needed to better understand the associated risk in patients of psoriasis. 
Baseline screening and periodic monitoring during treatment can reduce and help in early 
identification and appropriate management of the adverse outcomes. This article reviews 
the side effects known to be associated with TNF-α antagonists, their pathomechanisms and 
management guidelines. Some of the common side effects include infusion and injection 
site reactions, infections particularly reactivation of tuberculosis, autoantibody formation and 
drug induced lupus erythematosus, liver function abnormalities, hematological, and solid 
organ malignancies.
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INTRODUCTION

Tumor necrosis factor-alpha (TNF-α) is a 
proinflammatory cytokine that plays a prominent role 
in the pathogenesis of psoriasis and psoriatic arthritis 
(PsA), rheumatoid arthritis (RA), inflammatory bowel 
disease (IBD), and many other dermatologic and 
rheumatologic conditions. It is bound to the cell surface 
in its precursor transmembrane form (tmTNF-α) and 
is released from cells after cleavage as soluble TNF-α 

(sTNF-α). Both forms are biologically active, and 
bind to either of the two receptors, TNF receptor 1 
(TNFR1, p55) and TNF receptor 2 (TNFR2, p75).[1]  
Currently there are five biologic therapies that target  
TNF: infliximab, a chimeric human–murine monoclonal  
antibody; adalimumab and golimumab, fully human 
anti-TNF-α monoclonal antibodies (IgG1); etanercept, a 
fusion protein composed of a dimer of the extracellular  
portions of human TNFR2 (p75) fused to the Fc domain of  
human IgG1; and certolizumab, a pegylated, humanized  
Fab fragment of an anti-TNF-α monoclonal antibody.[2] 

These drugs have been in use in rheumatology for quite 
some time and have proven their efficacy for treatment 
of psoriasis too. As these drugs are increasingly being 
employed, many of their adverse effects are being 
recognized, some novel and some paradoxical. The 
data regarding safety profile of TNF-α antagonists in 
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psoriasis and PsA is sparse. In order to conclusively 
confirm the existing controversial side effects as well 
as those recently documented, it is necessary that all 
adverse effects of any degree of severity be reported. 
This will require that psoriatic patients are registered and 
followed up for years along with the control population 
so as to obtain long-term data regarding associated risk 
with their prolonged use. The establishment of British 
Association of Dermatologists Biologic Interventions 
Registry (BADBIR) that registers all psoriatic patients 
receiving biologic therapy in United Kingdom and 
follows them up for 5 years is an important step in 
reporting and maintaining this vital information. Table 1  
categorizes the associated side effects into either definite 
or doubtful risk. The common side effects and their 
management have been summarized in this review.

INFUSION REACTIONS

Infusion reactions are characteristically seen 
with infliximab as it is the only TNF-α antagonist 
administered intravenously. Acute infusion reactions 
occur within 24 h of infusion, generally within 2 h. 
The manifestations include fever, chills, sweating, 
headache, pruritus, nausea, flushing, dizziness, 
dyspnoea, chest pain, hypotension or hypertension, 
and anaphylaxis. Delayed reactions occur between 24 h  
and 14 days (majority in 5–7 days) after an infusion, 
with symptoms including arthralgia, myalgia, rash, and 
fatigue.[3] Infusion reactions can also be categorized as 
mild, moderate, or severe. While most reactions are 
mild to moderate, severe ones such as anaphylactoid 
and serum sickness-like reactions occur in about 1% 
of patients. 

Pathomechanisms
Anaphylactoid reactions result from direct 
degranulation of mast cells by the drug and are 

not mediated by IgE. Delayed reactions are not 
characterized by laboratory findings of immune 
complexes and are therefore named as serum sickness 
like based on typical symptoms. As infliximab is 
a chimeric molecule with mouse derived variable 
sequences, formation of antibodies to infliximab (ATI) 
is higher than with adalimumab and etanercept. ATI 
increase the risk of infusion reactions and decrease the 
efficacy of treatment.[3] The incidence of reactions in 
antibody positive cases was 40% in contrast to 4.7% in 
ATI negative patients in a randomized controlled trial 
(RCT) in Crohn’s disease.[4] The risk of reactions with 
ATI is concentration dependent and has been shown 
to increase at 8 μg/ml and beyond.[5] 

Management
Management of infusion reactions includes both 
prevention and treatment. 

PREVENTION

Premedication
Premedication with paracetamol, antihistamines, and 
corticosteroids may prevent the development of infusion 
reactions. In a double-blind RCT, hydrocortisone  
group experienced fewer reactions compared to 
placebo (24% vs. 15%) but the difference was not 
statistically significant.[4]

Infusion schedule 
Induction therapy with three infusions at 0, 2, and 6 
weeks is associated with significantly less drug specific 
antibodies compared to a single infusion.[6] It has also 
been shown in a RCT that maintenance treatment 
every 8 weeks lessens the number of infusion reactions 
compared to on demand treatment in psoriasis.[7]

Immunosuppressants
Concurrent treatment with methotrexate decreases 
antibody formation and hence the incidence of infusion 
reactions compared to infliximab monotherapy (40% 
vs. 16%) in Crohn’s disease.[8] 

TREATMENT

Mild to moderate reactions
The infusion rate should be reduced to 10 ml/h or 
stopped. Paracetamol and antihistamines should be 
administered and the vital signs monitored every  
10 minutes. If the infusion is stopped, it is restarted 
at 10 ml/h after 20 minutes and increased by 20 ml/h 
every 15 minutes up to a maximum of 120 ml/h.

Table 1: Side effects associated with anti-TNF-α biologics

Definite risk Doubtful risk
Infusion and injection site 
reactions

Serious infections

Reactivation of tuberculosis Demyelinating disease
Minor infections like upper 
respiratory tract

Myocardial infarction and heart 
failure

ANA and lupus like syndrome Lymphomas and NMSC
Exacerbation of psoriasis Teratogenicity
LFT abnormalities Worsening of HCV
HBV reactivation
Hematological effects
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fusion site is responsible for site specific antibody 
production. These antibodies do not affect treatment 
efficacy as they are non-neutralizing. Although 
adalimumab is a fully humanized monoclonal 
antibody, new immunogenic sites may be formed by 
the adalimumab-TNF-α complex, thus resulting in 
fewer reactions compared to etanercept. The majority 
of reactions are mild to moderate, do not recur, and 
subside without drug discontinuation.

Management
Skin testing with a prick test should be done initially 
and if negative, an intradermal test should be performed 
starting with 1:100 dilution and read at 20–30 minutes 
for type I reactions and at 6 and 24 h for type III 
reactions. If the immediate reading is positive, etanercept 
should be stopped to avoid systemic anaphylactic 
reactions with subsequent injections. If alternative 
therapies are not available, desensitization should 
be considered. Subcutaneous desensitization with 
etanercept was performed successfully in a patient 
of ankylosing spondylitis with positive immediate 
intradermal test. Oral aspirin 325 mg, montelukast 
10 mg, diphenhydramine 25 mg, and famotidine 40 
mg were given 1 h prior to desensitization along with 
daily cetrizine during desensitization. On days 1 and 2,  
increasing doses of etanercept starting at 0.25 mg in 
1:100 dilution were administered up to 4.5 mg in 1:1 
dilution with a total of 12.25 mg. On day 3, 0.5 mg in 
dilution of 1:10 was started, doubled up to 8.5 ml and 
total of 24.75 ml was given. On day 4, 25 mg in 1:1 
dilution was administered.[13] Delayed reactions subside 
with subsequent injections due to immune tolerance and 
etanercept can be continued in such cases without loss 
of efficacy.[11]

INFECTIONS

Tuberculosis
Latent tuberculosis infection (LTBI) is an asymptomatic 
infection by Mycobacterium tuberculosis. A Spanish 
study found its incidence to be 29% (42/144) based 
on positive tuberculin skin test (TST) and chest 
radiographs in psoriatic patients screened for anti-TNF-α  
therapy, and this was comparable with the general 
population.[14] As TNF-α plays an important role in the 
host defense against tuberculosis, progression of LTBI to 
active tuberculosis is a major concern with anti-TNF-α  
therapies, particularly in endemic countries. The risk 
is greater with infliximab (1.5/1000 patient years)  
and adalimumab (0.9/1000 patient years) than with 

Severe reactions
The infusion should be stopped and the vital signs 
monitored every 2 minutes. If the systolic blood 
pressure falls below 95 mmHg or if wheezing occurs, 
adrenaline 0.5 mg IM should be given. Intravenous 
corticosteroids, antihistamines, and normal saline are 
also needed for anaphylactoid reactions. 

The decision to continue infliximab in a patient with a 
history of infusion reaction depends on the severity of 
reaction, the efficacy of treatment, and the treatment 
substitutes available. For mild or moderate reactions, 
premedication, immunosuppressants and adjustment 
of schedule and rate of infusions may decrease the 
probability of a future reaction. The next infusion 
should be started at 10 ml/h and slowly increased to 
a maximum of 125 ml/h.[9,10] For delayed reactions, 
increasing the dose or reducing the dosing interval 
decreases the formation of soluble complexes.[3]  

Desensitization is considered in severe reactions in 
the absence of alternative therapy. 

INJECTION SITE REACTIONS 

Injection site reactions (ISRs), including erythema, 
itching, pain, swelling, and hemorrhage, are the most 
common adverse effects of etanercept and adalimumab 
therapy. In a review of RCTs in patients with moderate 
to severe psoriasis, ISRs were observed in 18.3% with 
50 mg twice weekly etanercept, 17% with 25 mg twice 
weekly, 16.3% with 50 mg once weekly, and 11% with 
25 mg once weekly.[11] The frequency in PsA was 36%.[12]  
Most reactions occurred in the first 3 months of 
treatment. As they were mild to moderate in severity, 
they resolved without stopping the drug.[11] 

Pathomechanisms
The two mechanisms underlying development of 
ISRs are irritative and immune-mediated.[11] Irritative 
reactions appear after the first injection and resolve 
without discontinuation of treatment. They are 
related to a high concentration of the drug, improper 
injection technique, and vehicle components. 
Immune mediated reactions, including type I and 
type III hypersensitivity, require the formation of 
anti-etanercept antibodies and hence occur after the 
second injection onwards following sensitization. 
The frequency of these antibodies varied from 0.6% 
to 18.3% in RCTs in patients with psoriasis, RA, and 
ankylosing spondylitis.[11] Formation of a new antigen 
due to unrelated human amino acid sequences at the 
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etanercept (0.5/1000 patient years).[15] Unusual 
presentations like extrapulmonary and disseminated 
forms are seen in around 50% of cases.[16,17] The latent 
period between initiation of therapy and development 
of clinical symptoms is around 3 months,[16,17]  
4–6 months,[18] and 11.5 months[19] for infliximab, 
adalimumab, and etanercept, respectively.

Management
All patients to be started on anti-TNF-α therapy should 
be screened for the presence of LTBI. The TST, based 
on a delayed type hypersensitivity response to purified 
protein derivative (PPD), was the standard test to 
detect LTBI until recently. Induration measuring 5 mm 
or more at 48–72 h is taken as the cut-off value for a 
positive result according to Centers for Disease Control 
and Prevention (CDC).[20] However, in Bacillus Calmette 
Guerin (BCG) vaccinated individuals, induration of  
15 mm or more should be considered positive according 
to British Thoracic Society recommendations.[21] 
The National Psoriasis Foundation (United States) in 
2008 recommended exposure history, TST and chest 
radiography for screening of LTBI prior to treatment 
with TNF-α antagonists and annual screening for 
those on long-term therapy.[22] It has been reported 
that exaggerated and false positive responses to the 
TST may be seen in psoriatic individuals due to a 
proinflammatory dermis resulting in Koebnerization 
and that TST positivity correlates with the disease 
severity score, thus arousing concern regarding its 
utility in these patients.[23] Other drawbacks of TST 
include low specificity in BCG-vaccinated individuals 
(if vaccinated <15 years before TST) and those 
infected with nontuberculous mycobacteria, decreased 
sensitivity in immunocompromised individuals, 
inability to distinguish LTBI from active TB, second 
visit for reading of result, and subjective interpreter 
variability. Interferon-gamma release assays (IGRAs) 
like the QuantiFERON-TB test, the QuantiFERON-
TB Gold test (QFT-G), the QuantiFERON-TB Gold 
In-Tube test, and the T-SPOT TB test have now been 
approved by the US Food and Drug Administration 
(FDA) to aid in the diagnosis of latent and active 
tubercular infection. These in vitro blood tests 
measure the production of IFN-γ by T cells exposed 
to antigens like early secretory antigen target-6, and 
culture filtrate protein-10, which are specific for 
Mycobacterium tuberculosis. Other advantages of 
IGRAs over TST include higher sensitivity particularly 
in immunocompromised population,[24] single patient 
visit, results within 24 h, and no boosting of results 
with subsequent tests. The disadvantages include high 

cost, limited availability, errors in blood collection or 
transport, blood processing required within 8–16 h 
of collection and difficulty in predicting who with 
positive test will develop active infection. Guidelines 
by CDC in 2010 recommend that IGRAs may be used 
instead of TST to screen for LTBI. However, both 
tests may be required in the following situations: (a) 
high suspicion of infection, but the initial test with 
IGRA is negative; (b) low risk of infection but the test 
is positive; or (c) if initial IGRA is indeterminate, as 
can occur in immunocompromised patients or those 
at extremes of age (< 5 years or >80 years). IGRA is 
preferred in BCG-vaccinated individuals and those 
unlikely to return for TST reading while TST should 
be used for children < 5 years of age.[25] With respect 
to live vaccines, IGRA should be performed either 
on the same day or 4–6 weeks after vaccination. 
Following TST, IGRA should be performed within 3 
days to avoid boosting of results.[26] Negative TST and 
positive QTF-G test have been reported in patients on 
long-term anti-TNF-α treatment, thus recommending 
QFT-G as the primary test in these patients.[27]

Treatment with daily isoniazid 300 mg for 9 months 
is recommended for LTBI. Anti-TNF-α therapy 
should preferably be started after completion of 
chemoprophylaxis. However, if the patient is compliant 
and well tolerating the prophylaxis, therapy can be 
started after 1–2 months depending on the severity 
of disease.[22] A complete course of prophylaxis is 
effective in preventing active tuberculosis in about 
70% of patients.[28] It is therefore important to monitor 
patients receiving anti-TNF-α therapy for signs of active 
tuberculosis and if present, therapy should be stopped 
and an antitubercular regimen initiated accordingly. 

OTHER INFECTIONS

Among other potential infections with TNF-α inhibitors, 
upper respiratory tract infections, bronchitis, and 
urinary tract infections are the most common. Serious 
infections like pneumonia, diverticulitis, pyelonephritis, 
and postsurgical infections are uncommon and more 
likely in patients with underlying predisposing medical 
conditions.[29] However, the data regarding the risk of 
serious infections is controversial. While some studies 
suggest no increased risk,[30,31] a meta-analysis of RCTs 
in RA concluded that there was a 2-fold increase in the 
incidence of serious infections with anti-TNF-α therapy 
as compared to placebo.[32] Opportunistic infections such 
as histoplasmosis, legionellosis, salmonellosis, listeriosis, 
coccidioidomycosis, cryptococcosis, aspergillosis, 
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candidiasis, and pneumocystosis have been reported 
more commonly with infliximab or adalimumab than 
with etanercept in RA. However, many of these patients 
were also receiving other immunosuppressive agents.[33-35]

NEUROLOGICAL

The issue of TNF-α antagonists leading to 
development or worsening of neurological disease 
is unsettled. Patients with multiple sclerosis have 
high concentrations of TNF-α in the serum and 
cerebrospinal fluid (CSF). A systematic review 
evaluating demyelinating diseases in patients with 
rheumatic diseases treated with TNF-α antagonists 
concluded that the rate of demyelinating diseases in 
patients treated with TNF-α antagonists does not differ 
from the expected rate in the population.[36] 

However, TNF-α antagonists have been reported to 
cause neurological events suggestive of demyelination. 
A detailed review of neurological symptoms reported to 
the FDA in 2001 identified 17 cases due to etanercept 
and 2 due to infliximab therapy in inflammatory 
arthritides. The symptoms were temporally related to 
initiation of therapy and resolved on discontinuation 
with recurrence in one case following rechallenge. The 
most common symptom was paraesthesia, followed by 
visual disturbance due to optic neuritis. Other symptoms 
included gait disturbances, confusion, apraxia, facial 
palsy, and Guillain–Barre syndrome. It has been proposed 
that there may be a chance coexistence of autoimmune 
diseases like multiple sclerosis and inflammatory 
arthritis and genetic susceptibility to develop these may 
get unmasked with anti-TNF-α therapies.[37] 

Management
According to American Academy of Dermatology 
guidelines, TNF-α antagonist therapy should be avoided 
in patients with a personal history of or a first-degree 
relative with a demyelinating disorder.[38] If neurological 
symptoms suggestive of demyelination develop during 
therapy, treatment should be withdrawn. The following 
steps should be further taken: 
1.	 Neurologic examination, including fundus for 

papilledema and optic neuritis.
2.	 Magnetic resonance imaging (MRI) of the brain 

with and without gadolinium.
3.	 Lumbar puncture for CSF studies, including 

oligoclonal bands and IgG levels.
4.	 If the above investigations are inconclusive 

or the patient has rapid clinical and/or 
radiographic progression, a brain biopsy may be 

helpful to delineate the differential diagnosis.
5.	 Therapies for multiple sclerosis such as 

glucocorticoids, IFN-γ, or intravenous 
immunoglobulin (IVIG) should be considered.

LUPUS LIKE SYNDROME

Although autoantibody formation following anti-TNF-α  
therapy is common, anti-TNF-α induced lupus is rare. 
A review of open-label and randomized placebo-
controlled trials of anti-TNF-α biologics in RA showed 
that antinuclear antibody (ANA) positivity increased 
from 29% pretreatment to 53% posttreatment.[39] 
Among those treated with infliximab, 14% developed 
anti-dsDNA antibodies, the majority being IgM 
antibodies. One patient developed a reversible lupus-
like clinical syndrome (0.6%) associated with IgM, IgA, 
and IgG anti-dsDNA antibodies. These autoantibodies 
are usually of low titer and generally not accompanied 
with clinical symptoms. They are associated with 
a higher incidence of infusion reactions. Though all 
three can induce antibody formation, infliximab is 
more likely to do so than etanercept and adalimumab. 
Assessment of these antibodies using multiplexed 
fluorescent microsphere immunoassay (MFMI), 
indirect immunofluorescence (IIF), and enzyme-linked 
immunosorbent assay (ELISA) methods found them 
to be anti-SS-B, antiribonucleoprotein (anti-RNP),  
anti-Sm, anti-Jo-1, and antihistone, with anti-SS-B 
being the most frequent.[40] In a survey from France, 
22 patients were found to have lupus induced by 
anti-TNF-α therapy for rheumatic diseases, of which 
12 patients had full blown lupus, satisfying 4 out of 
11 ARA criteria. Anti-TNF-α induced lupus was seen 
in 0.19% and 0.18% of infliximab and etanercept 
treated patients, respectively.[41] Anti-TNF-α lupus 
has been found to differ from classical drug induced 
lupus, with more frequent cutaneous, renal, and 
CNS involvement.[42,43] Proposed mechanisms for the 
formation of autoantibodies include shift from Th1 to 
Th2 cytokine production, increased T cell apoptosis, 
resulting in presentation of nucleosomal antigens, 
and lowering of C-reactive protein that interferes with 
removal of nuclear debris.[44,45]

Management
The production of antibodies and thereby lupus can be 
prevented by concomitant administration of disease 
modifying antirheumatic drugs (DMARDs). However, 
no beneficial effect was seen in patients receiving 
both methotrexate and infliximab for RA.[39] TNF-α 
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antagonists can be continued if there is only antibody 
formation and no clinical symptoms. Discontinuation 
of treatment results in resolution of symptoms. 
The Spanish Study Group of Biological Agents in 
Autoimmune Diseases (BIOGEAS) divided patients 
into two groups, mild and severe. Mild disease with 
cutaneous and articular symptoms was controlled 
with withdrawal of anti-TNF-α therapy, while severe 
disease with lung, renal, and CNS features was in 
addition treated with immunosuppressants. Symptoms 
disappeared in 94% of cases after withdrawal of 
anti-TNF-α therapy alone. Corticosteroids and other 
immunosuppressants were required in 40% and 12% 
patients, respectively.[43] A retrospective observational 
study in psoriatic patients who received anti-TNF-α 
therapy found that 83% of patients who had failed to 
respond to all three treatments (infliximab, etanercept, 
and adalimumab) developed ANA and anti-dsDNA 
antibodies in contrast to 17% and 2%, respectively, in 
those who had not failed any treatment. The antibodies 
appeared before treatment failure and were not related 
to duration of therapy. These antibodies may be 
prospectively measured after initiation of treatment to 
predict therapeutic failure to anti-TNF-α agents.[46]

WORSENING OF PSORIASIS

New development of psoriasis or paradoxical worsening 
of existing psoriasis has been reported with anti-TNF-α 
therapies after days to years. Inhibition of TNF-α 
stimulates plasmacytoid dendritic cells (PDCs) to 
produce increased levels of IFN-α. Early lesions and 
normal skin of psoriatic patients express PDCs with 
IFN-α expression in lesional blood vessels. This results in 
expression of chemokine receptors on Th1 lymphocytes 
and their subsequent homing to the skin.[47] 

In a review of 104 patients with psoriatic skin lesions 
due to anti-TNF-α treatment, 52% developed pustular 
psoriasis, 49%, plaque psoriasis, and 16%, guttate 
psoriasis. About 50% of patients were treated for 
RA, 22% for seronegative spondyloarthropathy, and 
16% for IBD. The majority of cases (53%) were due 
to infliximab, followed by etanercept (29%) and 
adalimumab (18%). Eight patients had a history of 
psoriasiform lesions. Nine patients with preexisting 
psoriasis experienced worsening of their disease or 
developed new morphology of lesions. Anti-TNF-α 
therapy was continued in 79% patients with either the 
same drug or another one of the same class.[48]

Management
In patients with severe and progressive disease, anti-
TNF-α therapy should be stopped and treatment for 
psoriasis initiated accordingly. Anti-TNF-α therapy 
can be continued for those with mild disease [i.e., 
involving < 5% body surface area (BSA)], and psoriasis 
treated with topical agents. If the disease covers >5% 
BSA or if there is palmoplantar pustulosis, switching 
to an alternative TNF-α antagonist is considered 
along with topical occlusive therapies for psoriasis. 
For uncontrolled disease, ultraviolet phototherapy, 
methotrexate, cyclosporine, or acitretin may be 
administered.[48] 

Some of the less common cutaneous adverse effects 
including leucocytoclastic vasculitis, eczema, and 
lichenoid reactions have been reported in RA patients.[49]  
Serious reactions like erythema multiforme,  
Stevens–Johnson syndrome, and rarely toxic epidermal 
necrolysis have also been described with the use of TNF-α 
antagonists in RA. However, 71% of these patients were 
concomitantly receiving other medications associated 
with these reactions.[50] Development of toxic epidermal 
necrolysis is paradoxical as TNF-α antagonists have 
been successfully used in its treatment.

HEPATIC ABNORMALITIES

Liver function test (LFT) abnormalities, mostly 
asymptomatic and transient, have been reported with 
anti-TNF-α agents. Infliximab-induced elevation in 
liver enzymes without any symptoms occurred in  
8% patients treated for psoriasis.[51] Rarely, severe liver 
involvement, in the form of autoimmune hepatitis 
and acute liver failure, has been associated with 
infliximab.[52] Administration of anti-TNF-α agents 
is not a contraindication in patients with chronic 
hepatitis of any etiology. However, extreme caution is 
required in cirrhotic patients as there is increased risk 
of liver decompensation due to drug-induced hepatic 
injury.

Management
Baseline LFTs should be done before starting anti-
TNF-α treatment. If the LFTs are normal and the 
patient does not have an underlying risk of developing 
liver disease, the LFTs need not be monitored during 
the course of treatment in the absence of symptoms 
or signs of hepatotoxicity. If the baseline LFTs are 
normal but the patient has risk factors for liver 
disease, LFTs should be repeated every 12 weeks.[53] 
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If the liver enzymes become elevated during therapy 
but less than three times the upper limit, treatment is 
continued. Treatment is continued with caution and 
LFTs monitored periodically if values are between 3 
and 5 times of normal and stopped if >5 times the 
normal limit.

TNF-α AND HCV INFECTION

Treatment of chronic inflammatory conditions 
with anti-TNF-α agents in the setting of hepatitis 
C virus (HCV) infection is a challenge as the viral 
load may increase with worsening of hepatitis. High 
levels of TNF-α are associated with markedly elevated 
transaminases and lesser response to anti-HCV therapy.[54] 
Treatment with etanercept, the most commonly used 
agent in a systematic review of 153 patients treated 
with anti-TNF-α agents for psoriasis, RA, and Crohn’s 
disease in the setting of HCV infection, resulted in one 
confirmed and five suspected cases of deterioration 
of hepatitis among 110 patients. Etanercept treatment 
also resulted in stabilization of liver enzymes and 
viral load in 74 patients and an improvement in HCV 
associated chronic liver disease in combination with 
IFN-γ and ribavirin therapy in 29 patients.[55] Though 
the risk of hepatotoxicity varies between different 
TNF-α antagonists, etanercept seems to be well 
tolerated in HCV positive patients. 

Management
All patients should be screened for HCV infection 
before starting treatment with TNF-α antagonists 
and a hepatologist consulted for appropriateness of 
therapy in positive cases. Eligible patients should be 
investigated with a pretreatment liver biopsy, monthly 
aminotransferase levels, and periodic quantitative 
HCV RNA load. A liver biopsy is indicated if 
aminotransferase levels are persistently elevated 
and HCV viral load >1 log.[56,57] Prospective trials 
evaluating the safety of long-term treatment with  
anti-TNF-α therapies in chronic HCV infection are 
needed. 

TNF-α AND HBV INFECTION

Elevated levels of TNF-α occur in the serum and 
hepatocytes of patients with chronic hepatitis B 
infection. It plays a role in inhibiting viral replication 
and clearance of viral infected hepatocytes. Hence, 
anti-TNF-α therapy can result in reactivation of liver 
disease. The spectrum of clinical reactivation ranges 

from an asymptomatic self-limiting hepatitis to severe 
and potentially fatal involvement.

Management
The risk of hepatitis B virus (HBV) reactivation stresses 
the need for screening for HBV markers (HBsAg,  
anti-HBs, anti-HBc) in all patients in need of anti-
TNF-α therapy. In active HBV carriers, antiviral therapy 
with the nucleoside/nucleotide analogues entecavir or 
tenofovir is recommended before starting anti-TNF-α 
regimens and needs to be continued lifelong or until 
clearance of HbsAg. In inactive HBV carriers, universal 
prophylaxis with lamivudine is indicated prior to  
anti-TNF-α regimens and needs to be continued 
for at least 6–12 months after completion of 
immunosuppressive therapy. Viremia should be 
monitored after treatment completion for early 
detection of reactivation. In HBsAg-negative, anti-HBc-
positive carriers, TNF-α inhibitors are safe since the 
risk of HBV reactivation is very low. Close monitoring 
of HBsAg every 3 months and antiviral therapy started 
upon evidence of HBV reactivation may be advisable 
in these patients.[58]

Heart diseases
The association of TNF-α antagonists with cardiac 
complications is controversial. RCTs like anti-TNF-α 
Therapy Against Chronic Heart Failure (ATTACH), 
Randomized Etanercept Wordwide Evaluation 
(RENEWAL), Randomized Etanercept North 
American Strategy to Study Antagonism of Cytokines 
(RENAISSANCE), and Research into Etanercept 
Cytokine Antagonism In Ventricular Dysfunction 
(RECOVER) that evaluated anti-TNF-α agents in patients 
with clinically stable New York Heart Association 
(NYHA) class III–IV heart failure concluded that heart 
disease worsened in these patients.[59] Hence, TNF-α 
antagonists are absolutely contraindicated in patients 
with NYHA class III–IV heart failure. A screening 
echocardiogram should be done in well-compensated 
(NYHA class I and II) cardiac failure and if ejection 
fraction is < 50% of normal, TNF antagonists should 
not be given. 

Low serum levels of TNF-α, if present prior to cardiac 
ischemia, play an important role in the reduction of 
infarct size and in cardiac remodeling and repair. Anti-
TNF-α agents, by preventing these cardioprotective 
functions of TNF-α, could worsen severe heart  
failure.[60] Contrary to this, a systematic review 
evaluating the incidence of cardiovascular events 
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associated with TNF-α antagonists in patients with 
RA found no statistically significant increased risk 
of myocardial infarction, heart failure, and stroke.[61]  

Most patients enrolled had no history of preexisting 
heart failure and development of new onset 
heart failure was not demonstrated. Systemic 
proinflammatory mediators like TNF-α contribute to 
increased incidence of atherosclerosis in RA.[62] By 
reducing inflammation, anti-TNF-α agents reduce the 
risk of cardiovascular disease and are not associated 
with a risk of heart failure in patients with RA.

MALIGNANCY

Most of the studies that have evaluated the incidence 
of malignancies with TNF-α antagonists have been 
conducted in patients of RA and IBD. In a meta-analysis  
of nine trials in patients with RA treated with 
infliximab or adalimumab, the pooled odds ratio for 
malignancy was noted to be 3.3 (95% CI 1.2–9.1). The 
rates were greater for higher than for lower doses.[63]  

However, this may not be true for psoriasis as RA 
patients are on multiple immunosuppressive drugs 
that synergistically increase the rate of malignancies 
with TNF-α antagonists. A meta-analysis of RCTs 
examining the risk of malignancies in psoriatic 
patients found no statistically significant increased 
risk of malignancy. Most malignancies found during 
the placebo-controlled portions of the trials were 
nonmelanoma skin cancer (70.6%).[64] However,  
long-term studies are needed to assess the risk of cancer 
with anti-TNF-α therapy in psoriasis. It has been shown 
that the baseline risk of lymphoma (Hodgkin’s and 
cutaneous T-cell lymphoma) irrespective of treatment 
is high in patients with psoriasis as for RA.[65] The 
risk of cutaneous malignancies is further increased in 
patients with a history of treatment with psoralen and 
ultraviolet-A (PUVA )and cyclosporine. Hepatosplenic 
T cell lymphoma has been reported in Crohn’s disease 
treated with infliximab and adalimumab along with 
azathioprine or mercaptopurine.[66] 

In a study assessing the risk of tumors with TNF-α 
blockers in RA patients, 757 patients who received 
etanercept or infliximab were compared with 800 
patients with conventional antirheumatic treatment. 
The relative risk of total tumors, excluding lymphomas, 
in the anti-TNF-α and comparison groups were 0.79 
and 1.39, respectively, while that of lymphomas was 
11.5 and 1.3, respectively. This suggests that the risk of 
lymphomas was significantly increased with anti-TNF-α 
therapy independent of the risk with RA per se.[67]

Management
Despite the controversial results regarding the risk of 
malignancies, including nonmelanoma skin cancers 
(NMSC) and lymphoma with TNF-α antagonists, all 
patients and particularly those with history of multiple 
immunosuppressive therapy should be screened for 
any potential malignancy before and during anti-
TNF-α therapy. Skin and lymph node examination 
should be carried out at baseline, 6 monthly for first 
year and yearly thereafter.[68]

HEMATOLOGICAL

Thrombocytopenia
Thrombocytopenia is a rare side effect of TNF-α 
antagonists and significant thrombocytopenia  
(i.e., platelet count <50,000/mm3) is even rarer. Several 
pathogenic mechanisms have been proposed. These 
include formation of antiplatelet antibodies similar 
to autoimmune thrombocytopenia or systemic lupus 
erythematosus (SLE), direct drug-induced destruction 
of platelets, decreased bone marrow production or 
increased aggregation.[69] According to a review, 19 
cases of thrombocytopenia have been reported, 9 of 
whom were suffering from psoriasis or PsA. There 
was no history of concurrent administration of 
other immunosuppressive agent in 84% of patients. 
Infliximab was the culprit drug in 53%, etanercept in 
42%, and adalimumab in 10% of cases. The duration 
of exposure varied from 1 to 67 weeks. Platelet count 
<50,000 was present in 53% of patients.[70]

Neutropenia
Neutropenia is defined as an absolute neutrophil count  
< 1500/mm3. The risk of infections rises significantly with 
counts <1000/mm3. The mechanisms for neutropenia 
include suppression of hematopoiesis by inhibiting 
bone marrow differentiation, antibodies against 
neutrophils, and neutrophil precursor suppression by 
large T lymphocytes. A recent review reported 111 cases 
of neutropenia due to anti-TNF-α therapy, RA being the 
underlying diagnosis in most cases (83%); psoriasis 
and PsA were present in 1 and 7 patients, respectively. 
Neutropenia occurred in the absence of another 
myelosuppressive drug in 96% of patients. Etanercept 
was most commonly implicated (72.8%), followed by 
infliximab (18.5%) and adalimumab (9%). Suggested 
risk factors were low baseline neutrophil count  
(<4 × 109/L) and history of neutropenia with other 
DMARDs. Severe neutropenia (<500/mm3) was seen 
in seven cases. Serious infections like osteomyelitis 
and pneumonia occurred in only 6% of patients. Initial 
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treatment was continued in 81% of patients, while the 
remaining were shifted to another anti-TNF-α agent.[70] 

Management
Therapy is discontinued if the neutrophil count is 
<500 mm3. The British Society of Rheumatology 
has recommended regular blood count (total and 
differential leukocyte count) monitoring at baseline 
and during the course of treatment in patients on  
anti-TNF-α monotherapy or in combination with other 
DMARDs.

THROMBOEMBOLISM

The association between TNF-α antagonists and 
thromboembolic events is not clear. TNF-α activates 
the coagulation pathway by stimulating the secretion 
of IL-6. The formation of anti-phospholipid and anti-
cardiolipin antibodies has also been associated with 
thrombosis due to anti-TNF-α therapy.[71,72] TNF-α is 
also known to play a role in atherosclerotic plaque 
formation. However, the confounding role of factors 
like immobilization, smoking, and concomitant drugs 
cannot be completely excluded in these patients. 
Venous thrombosis is relatively more common (77.5%) 
than arterial thrombosis (22.5%). The majority of cases 
had IBD and RA (12% each), while psoriasis and PsA 
accounted for 5.5% of patients.[70]

Development of a thrombotic event should be 
investigated using tests like antinuclear and 
anticardiolipin autoantibodies, antithrombin III, 
homocysteine, protein C and S, prothrombin and 
factor V Leiden mutations, and lipid profile.

Relatively uncommon hematological adverse effects 
reported include pancytopenia, aplastic anemia,[73]  

hypereosinophilia,[74] adalimumab-induced granulomatous  
disease of the bone marrow,[75] infliximab-induced 
autoimmune hemolytic anemia,[76] and macrophage 
activation syndrome.[77] Table 2 enlists the common 
side effects with each of the three TNF-α antagonists.

TERATOGENICITY AND BREAST FEEDING

TNF-α antagonists are classified as pregnancy category 
B drugs and animal studies have not shown evidence 
of toxicity to fetus. There are limited data regarding 
the outcome of pregnancy in humans. Cases of 
miscarriage in RA[78] and preterm birth in Crohn’s 
disease[79] have been reported. In contrast, there is a 

series of patients who have delivered normal babies 
while on treatment with anti-TNF-α therapies.[80] A 
recent review of the FDA database evaluating the risk 
of congenital abnormalities with the use of anti-TNF-α 
agents found 61 congenital anomalies in 41 newborn 
babies, of which 22 patients were on etanercept and 
19 on infliximab therapy. Heart defects were the most 
common and 59% babies had one or  more features 
of vertebral abnormalities, anal atresia, cardiac defect, 
tracheoesophageal, renal, and limb abnormalities 
(VACTERL) syndrome.[81] While infliximab has not 
been detected in breast milk of lactating mothers,[82] 
etanercept has been reported to be excreted in 
breast milk.[83] According to the current evidence, 
TNF-α antagonists should not be administered 
during pregnancy and lactation. Female patients of 
reproductive age group must use effective methods 
of contraception while on anti-TNF-α therapy. If 
pregnancy occurs during therapy, close monitoring of 
the fetus is required.[84]

Table 3 summarizes the essential laboratory 
investigations before treatment with TNF-α antagonists.

Table 2: Important side effects associated with common TNF-α 
antagonists

Infliximab (FDA 
approved in 1998)

Etanercept (FDA 
approved in 1998)

Adalimumab (FDA 
approved in 2002)

Infusion reactions Injection site 
reactions

Injection site 
reactions

Reactivation of 
tuberculosis

Reactivation of 
tuberculosis

Reactivation of 
tuberculosis

Upper respiratory and 
opportunistic infections

Upper respiratory 
tract and urinary 
infections

Upper respiratory 
tract and urinary 
infections

Autoantibodies and 
lupus like syndrome

Autoantibodies and 
lupus like syndrome

Autoantibodies and 
lupus like syndrome

Elevation in liver 
enzymes

Table 3: Screening tests before initiating anti-TNF-α therapy
Complete blood count
Liver function tests
HIV, HBsAg, Anti-HBs, Anti-HBc Anti-HCV
TST/IGRA
ESR, CRP
Chest radiograph
Electrocardiogram/echocardiogram
Urine analysis
Pregnancy test
Antinuclear antibodies 
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CONCLUSION

The relative recent introduction of TNF-α antagonists 
in the treatment of psoriasis warrants complete 
awareness of the incidence and management of 
common and rare side effects associated with their use. 
The safety profile of anti-TNF-α therapy is conflicting 
with regard to major organ systems, serious infections, 
and malignancies. It is important to weigh the risk of 
the therapy with the likelihood of disease improvement 
in a given patient. As more clinical experience and 
long-term data on their safety is available, it will be 
possible to use them more judiciously in future. 
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