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Disease-Modifying Antirheumatic Drugs (DMARDs) 
play a vital role in the management of Rheumatoid 
Arthritis (RA). This update aims at focusing some 
important and novel aspects of biological DMARDs. 
Recent advances in biological therapy have opened 
a new window of opportunity for this potentially 
crippling disorder particularly patients refractory to 
conventional DMARDs. Close association of 
cytokine network in the pathophysiology of   
rheumatoid arthritis has facilitated the development 
of new biological agents and revolutionized the 
treatment. Novel drugs such as anti-tumor necrosis 
factor-alpha (anti-TNF-α) (eg, certolizumab), 
anti-interleukin-1 (anti-IL-1) (eg, anakinra), 
anti-interleukin-6 (anti–IL-6) (eg, tocilizumab), T-cell 
depletor (eg, abatacept), anti-cluster differentiation 
20 (anti-CD-20) (eg, rituximab) have recently joined 
with the existing biological therapy in the arena of 
RA. Emerging agents like adhesion molecule 
inhibitors, anti-interleukin-15 (anti-IL-15), fusion 
protein-cytotoxic T-lymphocyte-associated antigen 
4-immunoglobulin G1 (CTLA4Ig) are also under 
investigations. Higher potency, quicker onset of 
action, less frequency of administration are the 
main advantages as opposed to potential serious 
side effects such as infection susceptibility, injection 
site reaction, Systemic Lupus Erythematosus-like 
(SLE-like) and Multiple Sclerosis-like (MS-like) 
symptoms and higher price. Combination of 
biologicals is not recommended because of higher 
rate of adverse events and lack of additive effects. 
But biological DMARDs in combination of 
Methotrexate (MTX) are now a preferred choice of 
many rheumatologists. The last but not the least 
option for aggressive and refractory patients of RA 
is biological DMARDs.  
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Introduction
Disease-modifying antirheumatic drugs are the 
mainstay of treatment for rheumatoid arthritis. 
Permanent disability and premature deaths due to 
RA are potentially preventable. The previous 
conservative approach termed as therapeutic 
pyramid has been supplanted by early initiation & 
combination of DMARDs therapy

1
. Remissions of 

symptoms and preventing articular damage are the 
realistic therapeutic goals. Recent advances in 
understanding the cytokine network involved in the 
aetiopathogenesis of RA have led to the successful 
use of therapies that target TNF-α, IL-I, IL-6 and 
other inflammatory mediators

2. Consequently 
biological DMARDs have emerged as an important 
and effective therapeutic strategy in the 
management of RA particularly in refractory and very 
aggressive cases

3. Frequency of use of biological is 
also raising rapidly

4
. The aim of this review article is 

to focus some important and novel aspects of 
biological DMARDs.

Biological DMARDs
DMARDs are broadly divided into two groups

5
: 

Conventional/non-biologicals and biological 
DMARDs/biological response modifiers. Synovitis is 
the central to the pathophysiology of RA, which is 
largely attributable to biological mediators such as 
TNF-α, IL-I, IL-6, IL-15 and growth factors. Biological 
agents are the proteins derived by bioengineering 
technology that influence the inflammatory process and 
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inhibit the actions of cytokines. They modify the 
disease process, slow the joint damage, reduce 
radiographic deterioration dramatically and alter 
the laboratory parameters which measure the 
disease activities such as fall in erythrocyte 
sedimentation rate (ESR), C-reactive protein 
(CRP), rheumatoid factor titre and platelet count if 
they were raised previously. 

Biologic products are: TNF-α antagonist (eg, 
infliximab, eterercept, adalimumab, certolizumab, 
golimumab), anti-IL-I (eg, anakinra), anti-IL-6 (eg, 
tocilizumab), T-Cell depletors (eg, abatacept), 
anti-CD20 (eg, rituximab). Other biologicals under 
investigation are

6
: tacrolimus, co-stimulation 

blockers, CTLA4Ig, antibiotics and gene therapy. 
Adverse effects of biologicals

7
: wider use of 

biological DMARDs has resulted in adverse events 
including infections, (tuberculosis, aspergillosis, 
listeriosis, cyto-megalovirus), injection-site and 
infusion reaction, cancer, vasculitis, SLE-like 
autoimmune diseases, MS-like demyelinating 
disorders, heart failure, liver disease, haematologic 
abnormalities including aplastic anaemia and 
lymphoma, severe allergy and aseptic meningitis. 
It is advised that biological should not be used in 
these conditions.

How cost effective are biologicals?
8
 Biologicals are 

more expensive than conventional DMARDs. 
Costs range from $14000 to over a million US 
dollars per quality-adjusted life-year (QALY) 
gained. 

Etanercept
9
: It is a soluble TNF-receptor fusion 

protein that binds to both TNF-α and TNF-β, 
thereby preventing interaction with its receptors. 
After subcutaneous administration, etanercept is 
absorbed slowly, with concentrations peaking at 
approximately 50 hours. A regimen of 50 mg once 
weekly appears to be as effective as a regimen of 
25 mg twice weekly.  It is used in severely active 
rheumatoid arthritis patients. It can be used in 
combination with MTX.

Infliximab
10

: clinical trials of infliximab have shown 
significant and clinically relevant improvements in 
active rheumatoid arthritis. In initial multi-centre, 
double-blind, placebo-controlled trials of infliximab 
infusion, substantial clinical response was noted. 
Subsequent multiple-infusion studies in patients 

with active disease despite MTX monotherapy 
confirmed the results of initial studies. Infliximab is 
available only as parenteral form. Its serum half-life 
of is variable and lengthy, ranging from 8.0 to 9.5 
days. The dosing schedule is 3 mg/kg at weeks 0, 2 
and 6, followed by maintenance dosing every 8 
weeks and its approved regimen mandates 
combination therapy with MTX.

Adalimumab
11

: it is a recombinant human IgG1 
monoclonal antibody that binds to human TNF-α 
with high affinity and specificity, both impairing 
cytokine binding to its receptors and lysing cells that 
express TNF-α on their surface. After 
subcutaneous administration, it is absorbed slowly, 
with peak concentrations reaching after 
approximately 130 hours. Adalimumab given as 
monotreatment to patients with longstanding, 
severe RA refractory to traditional DMARDs 
produces a rapid, sustained response and is safe 
and well tolerated; with no dose limiting side 
effects. It may be used both as monotreatment and 
as combination with MTX. Its dose is 40mg every 
second week.

Anakinra
12

: it is a recombinant form of human IL-1 
receptor antagonist that targets the type I IL-1 
receptor that is expressed in many tissues. It has a 
short half-life (6 hours); daily administration 
(100mg) is more effective than injections given 
weekly or three times a week. Anakinra, alone or in 
combination with MTX, has been more effective 
than placebo in randomized, controlled trials. The 
most common adverse event is dose dependent 
skin irritation at the injection site. 

Indications for use of biologicals
Consensus recommendations from the American 
College of Rheumatiology(ACR)

13
 and European 

League against Rheumatism (EULAR)
14

, also 
based on systematic review & consideration of 
effectiveness are: 2 trials of 6 months of 
conventional DMARDs mono therapy or 
combination therapy (at least one including MTX) 
should fail to control symptoms or prevent disease 
progression before a biological is recommended. 
However, currently UK recommendations are that 
anti-TNF therapy should be initiated only in an 
active RA (Disease activity score 28>5.1) when an 
adequate trial of at least two other DMARDs 
(including methotrexate) has failed

15
.
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Advantages of biological over conventional 
DMARDs
Benefits of conventional DMARDs are usually 
delayed for about weeks to months, i.e., a delay of 
1-6 months before a clinical response is evident, 
whereas onset of action in case of biological is   
only 1 to 2 weeks. They are more potent than 
conventional DMARDs. In some resistant cases, 
conventional DMARDs are not adequate to control 
active disease. In these cases, biological such as 
TNF-α antagonist should be added to MTX. If 
inflammatory disease is inadequately controlled, 
then ant-TNF-α should be started16

. Biological can 
reduce radiological deterioration dramatically. 
Anti-TNF-α is efficacious in improving disease 
activities and in retarding radiological progression 
when used alone or in combination with MTX17

. 
Traditional DMARDs modify systemic inflammatory 
process of RA by their impact on joint destruction. 
In contrast, biological have more specific cytokine 
targets. Patients of RA have high concentration of 
TNF-α in the synovial fluid. Antagonizing TNF-α is a 
viable therapeutic strategy

18
. 

How biological combination therapy?
By use of the therapeutic principles applied to 
oncology, hypertension, and infectious disease, in 
which several agents of different classes are used 
in combination, recent trials in rheumatoid arthritis 
have assessed the efficacy of combination 
DMARDs therapy for decreasing inflammatory 
symptoms and retarding joints destruction while 
maintaining a tolerable toxic-effect profile

19
. More 

recent studies have shown that combination therapy 
has clear benefits and tolerable toxic effects

20
. 

While biological DMARDs are often combined with 
non-biological in the treatment of RA, they are not 
used with other biological agents because of 
unacceptable risk of serious infections. 
Combination of biological are not recommended 
because of higher rate of adverse events and lack 
of additive effects

21
. Neither etanercept nor 

adalimumab requires co-prescription of MTX but 
combining either with MTX is more effective than 
either agent alone.

Efficacy and safety of bioligicals
A Cochrane network meta-analysis of 27 studies 
containing 7643 patients taking 6 biological 
(abatacept, adalimumab, anakinra, etanercept, 
infllximab and rituximab) published that 30% of

patients discontinued biological and those who 
continued taking biological, maintained degree of 
American College of Rheumatology-50 (ACR-50) 
benefits over 5 years

22
. A Cochrane review and 

network meta-analysis of 163 randomized 
controlled trials showed that biological were 
associated with high rate of adverse events and 
withdrawn due to adverse effects and reactivation of 
tuberculosis

23
.

How are biological taken and monitored?24-26

Initially treatment is started with MTX monotherapy 
or in combination with other non-biological 
DMARDs as soon as RA is diagnosed. Aim is to 
achieve a minimal target of remission or low 
disease activity. In the United Kingdom, if it fails 
after 2 trials of 6-month of traditional DMARDs, then 
a biological agent is added. Current practice would 
be to start with a TNF-α inhibitor and MTX. Patients 
of RA who have failed with anti-TNF-α should 
receive a different biological. Patients are initially 
monitored frequently until target remission or 
low-disease activity is achieved, then every 
4-month, with key measures of disease activity, 
response and adverse effects. Patients should be 
periodically monitored by clinical and laboratory 
parameters such as complete blood count, liver 
function test, urea,creatinine.

What might the future holds for biological?
Different combinations of biological may achieve a 
more complete shutting down of inflammation & 
joint damage; however,increased rates of infection 
have been seen with abatacept plus etanercept

27
, 

and anakinra plus etanercept
28

. Systemic 
inflammation is hypothesized to increase 
cardiovascular risk in patients with RA, and whether 
biological provide cardioprotection requires further 
study

29
. However, it needs long term data on 

benefits and safety of different biological.

Conclusion
Biological treatment for RA continues to advance 
rapidly and many new drugs such as pegylated 
soluble TNF receptor antagonist, anti-IL-15, 
adhesion molecule inhibitors, stem cell 
transplantation and gene therapy are under 
investigations. These and other advances in future 
will lead to an improved quality of life for people 
with RA.
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