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Therapeutic monitoring of TNF inhibitors for
rheumatoid arthritis: evidence required following

NICE’s recommendations

Immunogenicity to TNF inhibitors (TNFi) can affect drug
pharmacokinetics and response to treatment [1]. Drug
level and anti-drug antibody (ADAD) testing, also known
as therapeutic drug monitoring (TDM), for people receiv-
ing TNFi treatment has been advocated across different
chronic inflammatory diseases [1]. The information from
each test, in isolation or in combination, can aid pre-
scribing decisions by informing the feasibility of dose ta-
pering or by indicating the next-line treatment after
(primary and secondary) non-response. Current evi-
dence supporting the clinical effectiveness and cost-
effectiveness of TDM has become the focus of leading
professional bodies for rheumatology [2]. In July 2019,
the National Institute for Health and Care Excellence
(NICE) concluded that there was insufficient evidence to
recommend TNFi drug level and ADAb testing by ELISA
routinely for RA and that further research was needed
[8]. The recommendation by NICE, as part of the
Diagnostics Assessment Programme, was the product
of a 16-month assessment and appraisal process under-
pinned by deliberation of supporting clinical and eco-
nomic evidence. Economic evidence is essential to
decision-making by NICE and informs whether testing is
a potentially cost-effective use of finite health care
resources [4]. This editorial aims to provide an overview
of how the recommendation by NICE was determined
and to highlight implications for subsequent studies of
TNFi ADAb and/or drug level testing in RA.

The economic evidence used by NICE comprised a
decision-analytic model-based cost-effectiveness analy-
sis that compared alternative courses of action in terms
of their costs (to the health care system) and health con-
sequences [measured using quality-adjusted life years
(QALYSs)] [5]. Alternative courses of action in this context
were management strategies that included TNFi drug
level and ADAb testing and current practice without
testing. Understanding the economic impact of a testing
strategy requires ‘end-to-end’ evidence (Fig. 1) that
demonstrates how information from a test informs clini-
cal management and, in turn, how this change in man-
agement affects cost and health outcomes [6]. NICE
defines relative cost-effectiveness within its Diagnostics
Assessment Programme as a ratio of incremental costs
to incremental QALYs below a range of £20 000 to
£30 000 per QALY gained [4].

The scope of the assessment by NICE included three
clinical decision points for people with RA who received
different TNFi treatments and /firhad reached their
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treatment target (remission or low disease activity), not
responded to TNFi treatment (primary non-response) or
stopped responding to TNFi treatment (secondary non-
response).

Five commercial ELISA kits (Promonitor; IDKmonitor;
LISA-TRACKER; RIDASCREEN; MabTrack) and one test
service (Sanquin Diagnostic Services ELISA) were identi-
fied to be relevant to the assessment [3]. These tests
were appraised individually owing to differences in their
characteristics (for example, unit cost and whether free
or total antibodies were measured). A systematic review
of clinical evidence identified studies that reported the
decision impact (proportion of patients with treatment
modification) and clinical utility (effect on clinical out-
comes) of each ELISA at each clinical decision point [3].

The availability of clinical evidence presented the first
significant barrier to the assessment. Only two studies
(reported in different conference abstracts and full-text
publications), the non-randomized INGEBIO trial [7] and
a single-centre observational study [8], were identified,
and both were of patients who had reached their treat-
ment target. As a result, the diagnostics advisory com-
mittee were not provided with evidence to assess the
cost-effectiveness of TNFi TDM for primary or second-
ary non-response [3]. Evidence was identified only for
the Promonitor ELISA in patients who had reached their
treatment target, which meant that data were not avail-
able to produce economic evidence for the other ELISA
tests. The base-case result of TNFi TDM for people who
had reached their treatment target, compared with cur-
rent practice, exceeded the conventional threshold for
cost-effectiveness used by NICE (£51 929 per QALY
gained for people in remission and £125 272 per QALY
gained for people in low disease activity or remission)
[3]. Subsequent analyses suggested that these results
were highly sensitive to the frequency and cost of test-
ing [9, 10].

Sensitivity analyses undertaken for the NICE assess-
ment indicated scenarios where testing might be cost-
effective. However, the quality and relevance of the clini-
cal evidence were questioned by the diagnostics advi-
sory committee. For example, with respect to quality,
the INGEBIO trial [7] was judged to be at serious risk of
bias owing to an imbalance in disease activity between
arms at baseline. The single-centre observational study
[8] provided some support that ELISA testing could in-
form tapering without adverse outcomes but was limited
by the absence of a control group. With respect to
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Fic. 1 End-to-end evidence and considerations for further research by the NICE Diagnostics Assessment Programme
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NICE recommended further research on:
a.  Analytic and clinical validity of ELISA tests
b.  Clinically meaningful thresholds for interpreting test results
c.  The most appropriate test-based treatment algorithm
d.  The group of patients most likely to benefit from therapeutic monitoring of TNFi treatments
e.  The comparative performance of different ELISA tests
f.  The clinical effectiveness of using ELISA tests for people with RA

These recommendations were summarized from NICE Diagnostic Guidance 36 [3]. ADAb: anti-drug antibody; TNFi:

TNF inhibitor.

relevance, both studies included patients with diseases
other than RA. Rates of immunogenicity might differ be-
tween rheumatic diseases, which contributed uncer-
tainty about whether the findings of these studies
applied to a population with RA only [3]. The clinical
studies were undertaken in Spain, and the committee
questioned whether the results could be generalized to
a UK setting. For example, TNFi tapering is undertaken
in Spain but not routinely in the UK. A prescribing algo-
rithm to inform how test results should guide manage-
ment decisions was also not reported by the INGEBIO
study [3]. These concerns ultimately reduced the reliabil-
ity of the base-case result from the economic analysis
and its usefulness to inform decision-making.

The assessment and appraisal by NICE demonstrated
how the availability, quality and relevance of clinical and
economic evidence were barriers to recommending rou-
tine TNFi ADAb and drug level testing for RA. The guid-
ance recommended that audit data should be collected
if TDM is being undertaken currently for TNFi-treated RA
patients [3]. Considerations for primary and secondary
research (Fig. 1) were suggested by the guidance to
help generate end-to-end evidence that will demonstrate
how information from TNFi drug level and ADAb testing
at different clinical decision points informs management
decisions and longer-term outcomes. Crucially, this

future research should include a prospective random-
ized study that compares TDM with current practice for
people with RA in the UK, using clinically relevant ELISA
tests and an explicit prescribing algorithm to inform
management decisions, alongside decision-analytic
modelling to extrapolate long-term health outcomes and
costs to the health care system.
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