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Expert Committee recommendation
The Committee recognized that these auto-immune disorders are highly debilitating and that there is a public health need for
effective treatments for patients who do not respond adequately to first-line treatments (e.g. methotrexate). The Expert
Committee recommended the addition of adalimumab with a square box to the complementary list of the EML and EMLc for the
second-line treatment of severe chronic inflammatory autoimmune disorders (rheumatoid arthritis, ankylosing spondylitis, juvenile
idiopathic arthritis and Crohn disease) on the basis of the positive benefit to harm profile of these medicines. For adult patients,
therapeutically equivalent alternatives to adalimumab are limited to etanercept, infliximab, certolizumab pegol and golimumab. For
children, therapeutically equivalent alternatives should be limited to etanercept and infliximab. The Committee also recognized
that these medicines are associated with a significant budget impact on health systems. However, the availability of several
therapeutically equivalent alternatives and the increasing availability of biosimilar products could lead to more market
competition. The Committee recognized a potential expansion of the role of the Medicines Patent Pool to biological medicines such
as these as an opportunity to facilitate affordable access. Quality-assured available biosimilars of these medicines should also be
considered as therapeutically equivalent for procurement purposes. The Expert Committee recommended that WHO take action to
facilitate access to these medicines through the WHO pre-qualification programme, and through collaboration with partners such
as the Medicines Patent Pool.

Background

The application requested the addition of anti-tumour necrosis factor (TNF) biologic medicines etanercept, infliximab and
adalimumab (and biosimilars) to the EML and EMLc and of certolizumab pegol and golimumab to the EML for the treatment of
severe chronic inflammatory autoimmune disorders: rheumatoid arthritis, ankylosing spondylitis, juvenile idiopathic arthritis and
Crohn disease. Anti-TNF biologic medicines had not previously been considered for inclusion on the Model Lists.

Public health relevance
Rheumatoid arthritis (RA) is a chronic autoimmune disease that can affect multiple joints, connective tissues, muscles, tendons and
fibrous tissues. It is a chronic disabling condition causing severe pain and deformity. The global prevalence of RA in 2017 was
0.27%. Countries from all income levels are affected (1). Ankylosing spondylitis (AS) is a type of chronic inflammatory arthritis that
primarily affects the spine and sacroiliac joints and ligaments. Individuals with AS have increased risk for developing articular and
extra-articular manifestations that further compound the negative health outcomes and prognosis (2). The pooled global
prevalence of AS has been estimated at 0.18%, with the highest prevalence seen in Europe, North America (3) and in individuals
who are human leukocyte antigen (HLA)-B27 positive with a family member with the disease (4). Juvenile idiopathic arthritis (JIA)
is the most common rheumatic disease affecting children under the age of 16 years. There are limited epidemiological data for JIA,
likely due to lack of standard diagnostic criteria (5, 6). However, recent estimates indicate that the prevalence varies from 3.8 to
400/100 000 and after directly standardizing for age and gender, the pooled prevalence is 70.2 [62.9 to 78.1]/100 000 (6). Crohn
disease is a chronic autoimmune disorder characterized by severe inflammation of any part of the gastrointestinal tract, but most
commonly occurs in the lower part of the small intestine and the colon. Crohn disease is a lifelong systemic condition with
deliberating symptoms that negatively affect an individual’s quality of life. Most people will need surgery and/or drug treatment.
As such, it is associated with high morbidity, mortality, and substantial costs to the health care system. Although the incidence is
the highest in western nations, it is greatly accelerating in Asia, South America and Africa (7). The overall burden of Crohn disease
remains high with prevalence exceeding 0.3% in North America, Oceania, and many countries in Europe (7). The prevalence has
especially risen in the paediatric population in the past 15 years (8).

Benefits
Early RA A systematic review of 16 RCTs (6908 participants) compared anti-TNF biologics to conventional synthetic disease
modifying anti-rheumatic drugs (csDMARD) as monotherapy (n=13) or combination therapy (n=3). One RCT compared TNF and
non-TNF biologic therapies. The majority of the included studies were rated as medium risk of bias (ROB) (9). Overall, the results of
a network meta-analysis revealed that when antiTNF biologics were combined with methotrexate (MTX), patients achieved higher
response rates (as measured by ACR50 (50% change in RA activity measures)) compared to MTX alone: ETN + MTX relative risk
(RR) 1.49, 95%CI 1.27 to 1.74; moderate strength of evidence; ADA + MTX RR 1.35, 95%CI 1.15 to 1.59; low strength of evidence;
CZP + MTX RR 1.20, 95%CI 1.04 to 1.38; low strength of evidence; IFX + MTX RR 1.57, 95%CI 1.30 to 1.88; insufficient strength
of evidence (9). Results also indicated that the combination of anti-TNF biologics plus MTX were favoured in comparison to biologic
monotherapy. The ACR50 response rate was significantly higher for ADA + MTX than ADA monotherapy (RR 1.52, 95%CI 1.28 to
1.80; moderate evidence) and ETN + MTX than ETN monotherapy (RR 1.57, 95%CI 1.23 to 2.02)(9). Anti-TNF combinations were
also associated with benefits compared to MTX monotherapy for the outcome measures of remission, radiographic changes or
functional capacity (9). Advanced RA A systematic review of 98 RCTs evaluated the comparative efficacy of different treatment
options for advanced RA. Of these, 61 studies were included to determine the efficacy of anti-TNF biologics. Of the 88 studies
assessed for risk of bias, half were judged to have a high ROB and only 10 were considered to have a low ROB overall; the rest
(39%) had an unclear ROB overall (10). ETN + MTX (odds ratio (OR) 3.95, 95% credible interval (CrI) 2.29 to 7.51), IFX+ MTX (OR
3.00, 95%CrI 1.78 to 5.08), ADA+ MTX (OR 3.99, 95%CrI 2.84 to 5.62), CZP + MTX (OR 5.35, 95%CrI 3.42 to 8.67) and GOL +
MTX (OR intravenous (IV) 2.90, 95%CrI 1.21 to 7.12; OR subcutaneous (SC) 6.00, 95%CrI 3.27 to 11.35) all produced greater ACR
50 responses when compared to MTX monotherapy. Anti-TNF biologics in combination with MTX were also associated with greater
odds of achieving ACR 50 response compared to MTX in combination with another conventional synthetic disease-modifying
antirheumatic drug (csDMARD). With the exception of Infliximab, all the anti-TNF biologics in combination with MTX produced a
comparable ACR 50 response to csDMARD triple therapy (10). There were no significant differences in radiographic progression
for any anti-TNFs in combination with MTX compared to csDMARD double or triple therapy. There were statistically significant
higher odds of achieving remission among those who were treated with anti-TNF biologics in combination with MTX compared to
MTX. Anti-TNF biologics in combination with MTX also produced more favourable odds of remission compared to a csDMARD plus

MTX (10). CZP + MTX, achieved a statistically significant improvement in the DAS28 (Disease Activity Score 28) compared to
MTX monotherapy. IFX, ADA, CZP and GOL (IV and SC) all in combination with MTX produced a significantly lower disability score
and higher physical health-related quality of life scores compared to MTX monotherapy. Intravenous GOL and CZP both in
combination with MTX produced higher mental health-related quality of life than MTX. Patients treated with ETN, ADA or CZP all
in combination with MTX had lower pain scores than MTX monotherapy. CZP + MTX produced a significantly lower fatigue score
than MTX monotherapy (10). Ankylosing spondylitis A systematic review of 21 short-term RCTs involving 3308 participants
assessed the benefits and harms of anti-TNF biologics in comparison with placebo, other drugs or usual care in the treatment of AS.
Most included studies had low or unclear risk of bias (4). Patients receiving anti-TNF biologics were found to be three to four times
more likely to achieve an Assessment in SpondyloArthritis International Society (ASAS) 40 response by six months compared to
placebo (ETN RR 3.31, 95%CrI 2.38 to 4.53; IFX RR 4.07, 95%CrI 2.80 to 5.74; ADA RR 3.53, 95%CrI 2.49 to 4.91; GOL RR 2.90,
95%CrI 1.90 to 4.23) (high strength of evidence). The number needed-to-treat (NNT) to receive this response ranged from 3 to 5.
No significant difference was found for ASAS 40 response between the anti-TNF biologics (4). Moderate strength evidence found
that patients receiving anti-TNF biologics were also significantly more likely than placebo to achieve ASAS partial remission. The
NNT to detect a minimally clinically important difference of 0.7 points for physical functioning ranged from 2 to 4. There was high
strength evidence that ETN, IFX, ADA and GOL all had significantly lower BASFI (Bath Ankylosing Spondylitis Functional Index)
scores compared to placebo. Low to moderate strength evidence suggested that anti-TNF biologics have a small impact on reducing
spinal inflammation, however the clinical relevance of this was not clear (4). Juvenile idiopathic arthritis A systematic review of
100 full-text articles and conference abstracts (67 RCTs) evaluating the efficacy and safety of interventions for JIA included eight
RCTs comparing anti-TNF biologics (11). This review found that patients receiving ETN 0.4 mg/kg were more likely to maintain a
disease response measured by the American College of Rheumatology (ACR) Pediatric (PEDI) 30 compared to patients receiving
placebo (RR 1.91, 95%CrI 1.28 to 2.59). No other anti-TNF biologics showed statistically significant differences compared to
placebo for this outcome. There were no significant differences between anti-TNF biologics and methotrexate in combination with
placebo. Indirect estimates of the head-to-head comparisons of anti-TNF biologics did not demonstrate statistically significant
differences (11). The number of active joints decreased for 0.2 mg/kg and 0.4 mg/kg ETN (mean difference (MD) −11.23, 95%CrI
−18.16 to −4.59 and MD −11.01, 95% CrI −14.59 to −7.52, respectively) and the number of joints with limited range of motion
decreased for 0.4 mg/kg ETN only (MD −5.15, CrI −9.5 to −0.8) (11). Crohn disease A systematic review comparing the efficacy of
therapies for induction and maintenance of remission in adult patients with Crohn disease included 15 trials involving anti-TNF
therapies (IFX: one for induction and two for maintenance; ADA: four for induction and three for maintenance; CZP: four for
induction and one for maintenance) and five additional studies evaluating combination therapies with IFX (12). All but one study
assessed remission using the Crohn Disease Activity Index (CDAI) less than 150. Most of the included studies were assessed to
have unclear risk of bias. Other limitations of this study have been identified in the literature that may limit the applicability of the
results (13). However, additional network meta-analyses have found similar effectiveness of anti-TNFs against placebo in the
induction and maintenance of remission for Crohn disease even after accounting for these differences (14–16). Compared to
placebo, IFX (odds ratio (OR) 2.8, 95%CrI 1.4 to 7.2), IFX plus azathioprine (OR 4.3, 95%CrI 2.0 to 9.8) and ADA (OR 2.9, 95%CrI
1.6 to 5.5) all had over 99% probability of being superior at inducing remission in Crohn patients. These same drugs also proved to
be superior to azathioprine/6-mercaptopurine (OR 2.3, 95%CrI 1.3 to 5.0, OR 3.4, 95%CrI 1.9 to 6.3, and OR 3.4, 95%CrI 1.9 to
6.3). IFX plus azathioprine was 2.7 times more likely to induce remission compared to methotrexate (95%CrI 1.9 to 6.3). IFX +
azathioprine (OR 3.1, 95%CrI 1.4 to 7.7) and ADA (OR 2.1, 95%CrI 1.0 to 4.6) were found to be superior to CZP for inducing
remission (12). For maintenance of remission, IFX (OR 2.8, 95%CrI 1.8 to 4.5), IFX plus azathioprine (OR 5.2, 95%CrI 2.8 to 11),
ADA (OR 5.1, 95%CrI 3.3 to 8.1) and CZP (OR 2.0, 95%CrI 1.4 to 3.0) all had over 99% probability of being superior to placebo.
ADA (OR 2.9, 95%CrI 1.6 to 5.1), IFX (OR 1.6, 95%CrI 1.0 to 2.5) and IFX plus azathioprine (OR 3.0, 95%CrI 1.7 to 5.5) all had
greater odds at achieving maintenance of remission compared to azathioprine/6-mercaptopurine). IFX + azathioprine (OR 2.6,
95%CrI 1.3 to 6.0) and ADA (OR 2.5, 95%CrI 1.4 to 4.6) were found to be superior to CZP for maintenance of remission. IFX plus
azathioprine was superior to IFX monotherapy for maintenance of remission (OR 1.8, 95%CrI 1.0 to 3.8) (12). A systematic review
comparing efficacy of pharmacologic interventions for preventing relapse of Crohn disease after surgery found that anti-TNF
monotherapy was the most effective therapy for post-operative prophylaxis, with large effect sizes relative to all other strategies
including antibiotics, immunomodulator monotherapy, immunomodulators with antibiotics, budesonide (clinical relapse: RR, 0.02 to
0.20; endoscopic relapse: RR, 0.005 to 0.04) (17).

Harms

Uncommon yet serious adverse events for anti-TNF biologics include serious infection, malignancy and lymphoma, neurologic
effects and cardiac failure. A 2011 Cochrane Systematic Review assessed the potential adverse effects of anti-TNF biologics:
etanercept (39 RCTs), infliximab (40 RCTs), adalimumab (22 RCTs), certolizumab pegol (six RCTs) and golimumab (eight RCTs)
alone or in combination with other therapies. This review found that compared to control, CZP was associated with a higher odds of
serious adverse effects (OR 1.57, 95%CI 1.06 to 2.32) and serious infections (OR 4.75, 95%CI 1.52 to 18.45) and IFX was
associated with higher odds of total adverse events (OR 1.55, 95%CI 1.01 to 2.35) and withdrawals due to adverse events (OR
2.34, 95%CI 1.40 to 4.14) (18). Early RA The network meta-analysis for early RA found no significant differences in serious adverse
events or discontinuations attributable to adverse events between MTX monotherapy and any of the anti-TNF biologics (low
strength of evidence). IFX + MTX also did not differ from csDMARD combination therapies (low strength of evidence). Anti-TNF
therapy with a csDMARD did not differ significantly in serious adverse events or discontinuations attributable to adverse events
compared to TNF biologic monotherapy (moderate strength of evidence) (9). Advanced RA The systematic review for advanced RA
found that there were no significant differences in serious adverse events or withdrawals attributable to adverse events between
the anti-TNF biologics in combination with MTX and MTX monotherapy. ETN + MTX had lower odds of withdrawals attributable to
adverse events compared to a csDMARD in combination with MTX (OR 0.33, 95%CrI 0.11 to 0.89). There was insufficient evidence
to detect any differences in antiTNF treatment comparisons for mortality, serious infections, tuberculosis, cancer, leukaemia,
lymphoma, congestive heart failure, major adverse cardiac events and herpes zoster. A pairwise meta-analysis found no
statistically significant difference in mortality for IFX + MTX and MTX monotherapy. Additional pairwise meta-analyses found that
there were no differences in serious infections for patients treated with the ETN, IFX or GOL (plus MTX) versus MTX alone. There
was insufficient evidence for this outcome for ADA + MTX. A pooled estimate from two trials comparing ETN monotherapy and
MTX combination therapy, found that were no significant differences in cancer, and a pairwise meta-analysis found no significant
differences between IFX + MTX and MTX groups (10). Ankylosing spondylitis Pooled results for all anti-TNF biologics
demonstrated a moderate level of evidence that there is an increased risk of withdrawals due to adverse events compared to
placebo (Peto OR 2.44, 95%CI 1.26 to 4.72), with an absolute increase of 1% (95%CI 0% to 2%). There was no difference in risk for
serious adverse events (Peto OR 1.45, 95%CI 0.85 to 2.48). ETN (25 and 50 mg) was the only anti-TNF biologic that had an
individual increase in withdrawals due to adverse events versus placebo (RR 3.65, 95%CI 1.27 to 11.79) with an absolute increased
harm of 2% (95%CrI 0.2% to 8%). The effect of ETN compared to placebo for serious adverse events was uncertain. There was
uncertainty reported for adverse effects or withdrawals due to adverse effects between either ADA, GOL or IFX and placebo. The
strength of evidence was moderate for all safety outcomes (4). Juvenile idiopathic arthritis The systematic review for JIA found
that biologics were safe in short-term use among both polyarticular course and active systemic patients. For polyarticular course,
one RCT found that no serious adverse effects or withdrawals due to adverse effects occurred for high or low doses of ETN. Another
RCT found no withdrawals due to adverse events occurred for ADA with or without methotrexate and few withdrawals due to
adverse events (11). Crohn disease IFX + azathioprine (OR 0.27, 95%CrI 0.08 to 0.72) and ADA monotherapy (OR 0.43, 95%CrI
0.26 to 0.69) were associated with significantly lower odds of total withdrawals compared to placebo. Similarly, IFX + azathioprine
was associated with significantly lower odds of total withdrawals compared to Azathioprine/6-mercaptopurine (OR 0.39, 95%CrI
0.14 to 0.98) and methotrexate (OR 0.29, 95%CrI 0.07 to 0.93) (12). For withdrawals due to adverse events, IFX (OR 2.7, 95%CrI
1.6 to 4.7) and IFX + azathioprine (OR 3.2, 95%CrI 1.6–6.1) had significantly greater odds of withdrawals due to adverse events
compared to placebo. Adalimumab had over a 99% probability of having less withdrawals due to adverse events than placebo (OR
0.48, 95%CrI 0.31 to 0.74). CZP (OR 0.23, 95%CrI 0.13 to 0.40) and ADA (OR 0.12, 95%CrI 0.06 to 0.24) had significantly less
odds of withdrawals due to adverse events compared to azathioprine/6-mercaptopurine and methotrexate (CZP: OR 0.07, 95%CrI
0.01 to 0.28 and ADA: OR 0.04, 95%CrI 0.00 to 0.16). Infliximab monotherapy had significantly lower odds of withdrawals due to
adverse events compared to methotrexate (OR 0.21, 95%CrI 0.02 to 0.93) (12). Anti-TNF comparisons indicated that ADA (OR
0.0, 95%CrI 0.24 to 0.96) and IFX + azathioprine (OR 0.32, 95%CrI 0.09 to 0.94) have significantly lower odds of total withdrawals
than CZP. ADA had lower odds of withdrawals due to adverse events than CZP (OR 0.55, 95%CrI 0.32 to 0.93) and IFX (OR 0.18,
95%CrI 0.09 to 0.34). IFX + azathioprine (OR 3.6, 95%CrI 1.7 to 7.5) and IFX monotherapy (OR 3.1, 95%CrI 1.7 to 5.8) had
significantly greater odds of withdrawals due to adverse events than CZP. IFX + azathioprine also had greater odds than ADA of
withdrawals due to adverse events (OR 6.5, 95%CrI 3.0 to 14) (12).

Cost / cost effectiveness
The application presented details of available information on drug costs for the anti-TNF biologics from Australia, Canada, the
United Kingdom and the United States. These medicines are associated with a significant budget impact to health systems due to

both price and volume of use. In addition, the application identified and summarized the findings numerous economic evaluations
conducted primarily in Canada, the United Kingdom and the United States involving anti-TNF biologics for the indications proposed
for EML listing (19–35).

WHO guidelines
None available.

Availability
These medicines have wide marketing approval globally. Biosimilars are available for ETN, IFX and ADA

Other considerations
The Committee noted that most of the evidence presented in the application comes from countries with low levels of tuberculosis
and/or hepatitis B infection. Reactivation of latent tuberculosis infection and hepatitis B in patients receiving anti-TNF biologics
has been reported (36, 37), and this risk should be taken into consideration when anti-TNF biologics are considered in settings
where there is a higher burden of TB and hepatitis B
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