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1 | INTRODUCTION

| Susana Sanchez Fidalgo?

Available evidence indicates that a therapeutic drug monitoring strategy leads to
major cost savings related to the anti-tumour necrosis factor-a therapy in both
inflammatory bowel disease and rheumatoid arthritis (RA) patients, with no negative
impact on efficacy. However, although the systematic use of therapeutic drug moni-
toring could potentially be beneficial and economically acceptable to drug dose opti-
mization, it is not justifiable for all drugs. Infliximab (IFX) is a chimeric monoclonal
immunoglobulin G1 targeting tumour necrosis factor. It has been approved for the
treatment of immuno-inflammatory diseases, including RA, ankylosing spondylitis,
psoriatic arthritis, Crohn's disease and ulcerative colitis. IFX's pharmacokinetics is
highly variable and influences clinical response in chronic inflammatory diseases. Clin-
ical response increases with IFX trough concentrations in RA, ankylosing spondylitis,
inflammatory bowel disease and psoriatic patients. Target concentrations predictive
of good clinical response were proposed in RA, Crohn's disease and ulcerative colitis.
The purpose of this article is to review the current literature surrounding IFX serum
concentrations and their related parameters with disease activity in patients with
spondyloarthritis. Gathering information about the efficacy of IFX in patients with
spondyloarthritis and relating IFX serum concentrations to disease activity were the

main goals of this study.
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Therapeutic drug monitoring (TDM) is defined as “a multi-

disciplinary clinical speciality aimed at improving patient care by indi-

The use of a monoclonal antibody against tumour necrosis factor
(TNF)-a has changed clinical practice in chronic inflammatory diseases
where this cytokine is involved. However, despite this substantial
progress in the treatment of rheumatic diseases, such as rheumatoid
arthritis (RA) and spondyloarthritis (SA), only 60-70% of patients with
these diseases achieve a long-term clinical response.® This treatment
presents several critical issues related to primary and secondary failure
of TNF antagonists in patients with inflammatory rheumatic diseases,
including the possible linkage of anti-drug antibodies (ADA) and the
low serum drug concentrations.2

vidually adjusting the dose of drugs for which clinical experience or
clinical trials have shown improved outcome in the general or special
populations”® It is increasingly used to improve disease outcomes in
rheumatic diseases. To understand how useful the drug dose is in
clinics, it is always necessary to have knowledge of the relation
between concentrations and effects. However, although the system-
atic use of TDM could be potentially beneficial and economically jus-
tified leading to optimization of drug dose,®” it is not justified for all
drugs and disorders. However, available evidence indicates that a
TDM strategy leads to major cost savings related to anti-TNF therapy
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in both inflammatory bowel disease (IBD) and RA patients, with no
negative impact on efficacy.® Consequently, to demonstrate that this
tool could be useful in a clinical field, it is necessary to understand
the relation between serum concentrations and therapeutics effects.

In this way, since a difference in TNF concentrations between
immune-inflammatory diseases could lead to differences in pharmaco-
kinetics (PK), it is necessary to study each disease individually and
establish TDM depending on the basal disease.”*' Moreover, as a
result of an antigenic burden variation (associated with disease activ-
ity) and the presence of ADA, there is a highly intra- and interindivid-
ual variability in serum anti-TNF drugs concentrations.??> Besides,
methotrexate can influence anti-TNF clearance and lead to increased
anti-TNF concentrations, partly by ADA formation.*? Body weight also
seems to influence these PK drugs, as volume of distribution and/or
clearance increases with body size. Finally, serum albumin seems to
have an inverse relationship with anti-TNF drugs clearance.'?

Infliximab (IFX) is 1 of the most used anti-TNF drug for the treat-
ment of RA, SA and IBD. The influence of serum IFX concentrations
on the maintenance of efficacy has been reported in studies with
inflammatory diseases, such as RA and IBD.2%*!

The purpose of this article is to review the current literature sur-
rounding IFX serum concentrations and related parameters with dis-
ease activity in patients with SA. Gathering information about the
efficacy of IFX in patients with SA and relating IFX serum concentra-
tions to disease activity were the main goals of this study.

A secondary objective was to analyse if there are factors described
that could affect IFX serum concentrations in patients with SA.

2 | METHODS

2.1 | Search strategy and studies selection

A literature search was performed using MeSH terms and keywords in
PubMed, Cochrane Library and EMBASE databases. Search strategy is
described in Table 1. Additional articles have been identified by cita-
tion tracing, which was carried out a later date.

Article selection and identification in the databases were indepen-
dently and systematically performed by the authors who carried out
initial identification through the title and the abstract. Then, relevance
and eligibility criteria were reviewed. Later, a list of potentially rele-
vant full text articles was created and reviewed for relevance. They
were essential to meet the provisional, intentionally overly inclusive,
eligibility criteria to reduce the risk of inappropriate exclusions by a
single reviewer. Discrepancies were solved through consensus among

authors.

2.2 | Study eligibility criteria

We performed a manual selection of studies that satisfied the essen-
tial criteria: the inclusion of data from IFX serum concentrations in
patients with spondyloarthritis. From these studies, other data needed
for the review purpose were identified and collected: disease activity,

possible factors that affect serum concentrations (such as human
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What is already known on this subject

e This is a review about the use of infliximab (IFX) drug
monitoring in patients with spondyloarthritis (SA). There
are very few conclusive studies evaluating IFX serum

levels in patients with SA.

What this paper adds

e The purpose of this article is to review the current
literature surrounding IFX serum levels and related
parameters with disease activity in patients with SA.
Gathering information about the efficacy of IFX in
patients with SA and relating IFX serum concentrations
to disease activity were the main goals of this study.

TABLE 1 Search strategy

#1. (Infliximab [MeSH Terms]) AND (1970/01/01"[Date - Publication]:
“2018"[Date - Publication)
#2. Spondyloarthropathies [MeSH terms]

#3. (drug monitoring [MeSH terms]) OR pharmacokinetics [MeSH terms]
OR serum trough levels) OR serum trough concentrations) OR serum
level) OR serum concentration) OR drug level) OR drug
concentration))

#4. (Spondyl*) (* = truncation symbol)

#5. (“drug monitoring”) OR pharmacokinetic) OR “serum trough level”)
OR “serum trough concentration”) OR “serum drug concentration”)
OR “trough level measurement”) OR “serum level”) OR “serum
concentration”) OR “drug level”) OR “drug concentration”

#6. #1 AND #2 AND #3
#7. #1 AND #4 AND #5
#8. #6 OR #7

leucocyte antigen [HLAJ-B27, C-reactive protein, concomitant use of
other immunosuppressive drugs) and the appearance of ADA. Studies
in languages other than Spanish or English or those whose full text

could not be found were excluded.

3 | RESULTS

3.1 | Characteristics of included studies

Searches identified 168 articles, of which 23 duplicates were
discarded. After the initial title and abstract screening, 22 full-text
studies were assessed for eligibility. After revision, studies without
data (n = 11) and 4 reviews were excluded. Thus, 7 articles met the
inclusion criteria and 5 articles were added after citation tracing.
Figure 1 shows a flow diagram.

Most of these are about ankylosing spondylitis (AS) and IFX treat-
ment (8/12),%2° but 4 studies also evaluated different SA.2*2* Three
articles studied other anti-TNF drugs in addition to IFX.222%
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Details about study design, patients and IFX treatment on all
included articles are described in Table 2, except the study by

Hernandez Flérez et al'®

as noninteresting data were provided. The
main aim of this study was to determine whether quantitative or qual-
itative assay data provide accurate information on the assessment of
IFX concentrations in AS. Then, IFX concentration data were shown
graphically by box-plots (non-numeric data) while following the kit
manufacturer's guidelines of 2 different kits. Therefore, the authors
only showed that the qualitative agreement was better than the quan-
titative agreement.

Analysing the data detailed in the table regarding posology, all
studies used a dose of 5 mg/kg except those by Almirall et al*? and
Arstikyte et al,2® that used 3 mg/kg, and by Inciarte-Mundo et al?*
where the dose was not specified. Inciarte-Mundo et al?* only
described that some patients were receiving reduced dose of biologi-
cal therapy due to persistent remission and/or low disease activity.
The interval between doses is also different; some studies used 6
weeks while others used 8.

Effectiveness evaluation was indicated with different indexes,
both for quality of life and clinical activity, which were available for
each studied pathology; in the table, we specified articles we
considered most relevant, or those that are related to IFX serum
concentrations. Not all studies included activity data. In those that

did, different activity and quality of life scores were used.

3.2 | Infliximab pharmacokinetics

In general, the articles found in our search did not refer to details
regarding the IFX PK itself. In relation to concomitant drugs influencing
IFX concentrations, Krzysiek et al?® (93 patients with AS, treated with
IFX) infer that patients who received methotrexate (MTX) and those

who did not receive MTX did not differ in terms of the moment of
relapse or the IFX concentration at that moment. However, in the sub-
group of patients experiencing a relapse before week 16, the serum IFX
concentration at the time of relapse was higher in patients receiving
MTX. In addition, results of Plasencia et al.'s study24 (94 patients with
SA treated with IFX) suggested that the maximum IFX concentrations

tended to be higher in patients with concomitant MTX treatment.

3.3 | Assays to measure IFX and ADA concentrations

Many techniques have been developed for anti-TNF drugs and anti-
body concentration determination. The enzyme-linked immunosorbent
assay (ELISA) technique is often the preferred analysis method because
of the low cost and high throughput. Serum IFX concentrations in our
search were determined via ELISA, except in the study by Park et al,*¢
where they were determined by a flow-through immunoassay platform.
Antibody concentrations were measured with radioimmunoassay,?°
electro-chemiluminescent immunoassay method'® and ELISA tech-
nique 1#1517-1922-24 They \were not determined in the other

studies.*>2!

3.4 | Association between IFX and ADA
concentrations with clinical response

Serum IFX concentrations were determined immediately before the
following administration of anti-TNF (Cmin) in all studies and another
concentration (Cmax) was determined in 2 of them at 1 hour after
completion.**% Moreover, depending on the study, the determination
was performed during treatment induction and/or treatment

maintenance.

168 records identified through database
searching Medline and Embase

(n=5)

Additional records identified
through other sources

Duplicated n=23< {

| Title and abstract from 150 records were screened for eligibility

123 records excluded following
reading of title and abstract

27 records were eligible for full-text screening

* N=11 did not provide data
* N=4 were reviews

15 records excluded following reading the full-text:

/

12 studies included in the review

FIGURE 1 Flow chart of the systematic
review
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Only 6 studies in AS described results about serum IFX concentra-
tions and disease activity; 4 were observational studies***”1820 and 2
were randomized clinical trials.*>¢ Furthermore, only 2 studies in SA
reported data about disease activity.?*?® Detailed data about IFX con-
centrations and disease activity were shown in Table 2.

The observational study by Kobayashi et al** provided detailed
data about serum IFX concentrations and disease activity. The study
included data from induction, maintenance phase and weekly data.

17,18,20

The other observational studies provided fewer data since they

only indicated a median serum concentration and activity index.

De Vries et al?®

showed that high concentrations of serum IFX are
correlated with a good clinical response and only 5% of responders
showed ADA with undetectable IFX concentrations; however, in this
small sample no clear increase in serum trough IFX concentrations
after dose escalation was shown.

The study of Chu Miow Lin et al*® included patients in long-term
maintenance with IFX (patients at initiation of treatment were
excluded from the study). They concluded that IFX concentration in
patients with SA seems to predict sustained efficacy of the same
IFX regimen throughout treatment. By contrast, Méric et al*” pre-
sented a study with 32 patients and concluded that knowledge of
IFX trough concentration did not improve the control of disease
activity as estimated by the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI). IFX dose alterations led to nonsignificant
changes in diseased activity, in particular in patients whose IFX dos-
age was increased. They described that this could be due to 2 fac-
tors; firstly, the small number of patients in the study (especially
those with an increase in IFX dosage) may explain the lack of statis-
tical power. Secondly, the increase in IFX concentration after dose
augmentation may have been too small, which showed that patients
with concentrations >6 pg/mL experienced an improvement in their
BASDAI.

The 2 randomized clinical trials were designed with a different
objective. The PLANETAS study®® compared IFX PK safety and effi-
cacy with a biosimilar (CT-P13) in patients with AS. The study by

Krzysiek et al*® compared IFX concentration with the presence of clin-

13,16

ical symptoms in patients continuously treated with IFX or after treat-
ment interruption (on-demand treatment).

Published PK data for the 5 mg/kg dose of IFX in SA is scarce.
However, the area under the curve and Cmax values reported in
PLANETAS study®® were similar to those reported in IFX monother-
apy studies using a similar dosing pattern in Crohn's disease. However,
data on serum concentrations and response to treatment can only be
indirectly related, as the trial objective was different and did not dif-
ferentiate the serum concentrations of responders and nonre-
sponders. Specifically, in week 14 of treatment, the average Cmin
was 4.8 pg/mL (every 8 weeks interval) and the Assessment of
SpondyloArthritis International Society response criteria (ASAS) 20
was achieved in 64.8% of the patients.*®

In the study by Krzysiek et al,*® data for the group of patients with
5 mg/kg dose and interval IFX infusion every 6 weeks revealed that
treatment failure is not usually explained by insufficient concentra-

tions of circulating IFX and that, conversely, treatment success can

be achieved even in patients with relatively low circulating IFX con-
centrations. Thus, after the induction phase, both responders and non-
responders presented, at weeks 16, 46 and 52, a median Cmin without
statistically significant differences. The highest concentrations were
observed during the first weeks of treatment, and then they decreased
to reach a median steady-state concentration of 6.7 pg/mL at the end
of the follow up period. From the 28 nonresponders, 11 (39.2%) had
IFX concentrations of >10 ug/mL at week 52. In contrast, 9 (13.8%)
of the 65 responders had a serum IFX concentration of <1 pg/mL.
The on-demand treatment group indicates that, in SA patients, the per-
sistence of an initially controlled short course of treatment is depen-
dent on circulating IFX concentrations. However, the heterogeneity
also indicated that the minimal IFX concentration needed to control
the disease markedly differs between individuals. In fact, many
patients (25 of 65) experienced disease control until their serum IFX
concentration fell below 0.5 pg/mL.

In several studies,'??12%

anti-TNF concentrations were analysed
in patients with different types of rheumatological inflammatory dis-
ease, so the sample size for IFX was small. The results in general
showed a tendency towards higher IFX concentrations in all patients

responding to treatment, but the data was not statistically significant.

3.5 | Influencing factors on IFX/ADA concentrations
and clinical response

There is evidence that different factors related to the patient, disease
and drug affect its serum concentrations.?’? Below are those that
have been described in the studies included in this review (Table 3).
Table 3 shows the percentage of patients that developed ADA in
the different reviewed studies. In general, studies where antibody
concentrations were measured and related to disease activ-

ity16,17,19,20,23,24

of clinical response. In addition, other studies showed low IFX serum
14,18

showed that ADA+ patients are associated with loss

concentrations in ADA+ patients.

By contrast, the concomitant use of immunosuppressive drugs
could prevent ADA formation, helping to reach nondecreasing serum
concentrations, so the biological drug could continue to exert its ther-
apeutic effect. Analysing the possible influence of concomitant immu-
nosuppressants with IFX in SA patients, different results were found
depending on each study. In this way, Kobayashi et al** indicated that
the concomitant use of sulfasalazine, MTX or corticosteroids did not
markedly influence BASDAI50 response. Similarly, in the study of
Krzysiek et al,*® patients who received MTX and those who did not
receive it did not differ in terms of the moment of relapse or the IFX

concentration at that moment. On the contrary, Ducourau et al*’

and Plasencia et al?*

showed that patients who were being treated
concomitantly with MTX had a lower risk of developing ADA than
patients who were not taking an immunosuppressant.

A probable confounding variable is HLA-B27. The morbidity rate of
SA is closely correlated with the expression of HLA-B27.%¢ HLA-B27
is mainly measured at baseline leve|t31417:182022:24. 4,y de Vries

et al,?° from a genetic point of view, correlates the absence of HLA-
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B27 with ADA formation, considering that further genetic evaluation

will be performed to unravel this interesting observation (Table 3).

3.6 | TDM strategies in SA patients

With reference to optimization strategies, the PLANETAS study®®
compared the PK, safety and efficacy of IFX and CT-P13, a biosimilar
of IFX, in patients with AS. CT-P13 and IFX were shown to be equiv-
alent in terms of area under the curve and Cmax in patients with
active AS. Clinical efficacy endpoints, including ASAS20 and ASAS40
responses, were highly similar between CT-P13 and IFX groups. CT-
P13 was well-tolerated with an immunogenicity and safety profile
comparable to that of IFX up to week 30. This could lead to cost sav-
ings due to the lower price of biosimilars. No further evidence was
found about cost-effectiveness and TDM strategies in SA patients
concretely in our selected articles.

4 | DISCUSSION

The PK of monoclonal antibodies is highly variable among patients.®”
Several covariates were found to be associated with the variability
of these PK parameters.®® TDM is currently increasingly used to
improve disease outcomes in inflammatory rheumatic diseases. Balsa

et al®® evaluated the prevalence of ADA in patients with RA or SA

with active disease (inactive: 4992, 2976-8768 ng/ml vs moderate: 2048, 840-4112 ng/ml

occurred later 70.83 + 62.2 weeks vs 36.50 + 16.58 weeks in IFX alone (P = .148).
vs high: 1104, 0-3150 ng/ml, P = .001 at 6 mo).

e 4/36 MTX+ (11.1%) were ADA+. In these 4 patients MTX+/ADA+, the appearance of ADA
Moreover, patients with inactive disease had higher IFX concentrations (median, IQR) than those

Other biomarkers and factors analysed
e 20/58 MTX- (34.5%) were ADA+

who experienced secondary failure to anti-TNF therapy (etanercept,
adalimumab [ADL] and IFX) and correlated ADA presence with anti-
TNF concentration.

IFX PK is increasingly used to manage and optimize IFX therapy in
chronic inflammatory diseases, especially in IBD and RA patients.
There is a clear association between clinical response and IFX trough
drug concentrations across the spectrum of rheumatic and other
inflammatory diseases treated with IFX.343%:40

However, it is necessary to collect more specific information about
the relationship between the serum IFX concentrations and clinical
response in other pathologies such as SA, where little is known about
the efficacy of IFX treatment in relation to its serum concentrations.
Moreover, SA comprises of several heterogeneous diseases, and dis-
ease activity indexes such as BASDAI or Ankylosing Spondylitis Dis-

Patients with antibodies and relation with treatment response
ADA+: 21.5% (2) Inactive disease: 43.5% ADA- VS 0% ADA+
ADA+: 21.5% (2) Inactive disease: 48.7% ADA- VS 9% ADA+

ADA+: 19.6% (35) Inactive disease: 31.4% ADA- VS 12.5%

= ease Activity Score (ASDAS) do not always show the real disease
+ —_ PR

3 2 *ué S NS 9 activity, so it could be useful to count on another tool as serum IFX
® = =20 32

o X . ® X 8 R - concentrations to evaluate disease activity.

0 \n = oY a n —

”7;; © 8 E I EE’ E © 8 Thus, the main contribution of this study is to provide an overview
£ < i L 9): ; < C'\'_ and potential correlation of serum IFX concentrations and disease
0 [a) =< A Q = .. . .

. < o I o I activity results in SA. In addition, to analyse factors that could affect

IFX pharmacokinetics in these patients. This is the first review that
summarizes the available evidence of these data.
Our main conclusion is that the studies compile different clinical

data, which are difficult to compare, because different dosage regi-

(Continued)

mens and activity indexes are used, different serum concentration
determination times and even the main objectives of these studies

are very diverse. In study results, data are not sufficiently clear and

ADA: anti-drug antibodies; MTX: methotrexate; HLA-B27: human leukocyte antigen B27; SSZ: sulfasalazine; BASDAI-50: Bath Ankylosing Spondylitis Disease Activity Index-50; ASAS-20: ASAS Response
Criteria-20; AS: ankylosing spondylitis; OR: odds ratio; Cl: confidence interval; PDUS: power Doppler ultrasound synovitis; ESR: erythrocyte sedimentation rate; RA: rheumatoid arthritis; PsA: psoriatic arthritis;

AU: arbitrary units; TNFi: tumour necrosis factor inhibitor; mo: months; y: year.

TABLE 3
Reference

there are relevant differences in serum concentrations reached in
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responding and nonresponding patients among the different studies.
From all the studies reviewed, the 1 that contributes a greater degree
of evidence is the randomized clinical trial by Krzysiek et al.*® They
conclude that responsiveness to IFX treatment is highly heteroge-
neous among individuals with AS, and this parameter overcomes the
circulating IFX concentration to explain treatment success or failure.
However, de Vries et al?° reported that clinical response was related
to IFX concentration, so exposure to IFX may account for the variabil-
ity in response. The mean serum by the use of IFX concentration for
responders was significantly (P < .01) higher that of nonresponders
(8.2 vs 6.3 mg/L); however, the design of this study is not clear, and
the number of patients was small.

As is known, immunogenicity refers to the development of anti-
body response to exogenous/foreign agents; the development of neu-
tralizing antibodies to therapeutic drugs may greatly alter their PK,
leading to reduced half-life and efficacy. In literature, the percentage
of patients who develop ADA varies among different autoimmune
inflammatory diseases. However, as not all patients treated with
anti-TNF agents develop ADA, immunogenicity seems to be the result
of several factors associated with the treatment, patient and external
factors.2+2?

In this way, the development of neutralizing antibodies to the anti-
TNF monoclonal antibodies during IFX treatment is a well-recognized
phenomenon®!. ADA has been seen in up to 1/3 of RA and about 25%
of SA patients.*?%?4 Underexposure to IFX has been shown to
increase the risk of ADA development and, hence, of treatment failure
in RA.*? The detection of ADA could be helpful in understanding the
reason for treatment inefficacy when choosing an appropriate medica-
tion. Testing for immunogenicity could become a part of a patient's
everyday clinical management.?®

In our review, ADA seem to modify PK and increase the clearance
of immune complexes, thus reducing the serum concentration of the
drug. Moreover, ADA+ seem to be correlated to the absence of final
therapeutic action. By contrast, there are patients with ADA presence
and undetectable drug concentrations who present low activity of the
disease or clinical remission; this is because their pathology is probably
a refractory form to the TNF neutralization. Moreover, the presence of
ADA is usually accompanied by serum concentrations below the
detection limit; this could happen because the type of technique used
in most studies (ELISA) does not detect ADA until its concentration
exceeds that of the drug. In other chronic inflammatory diseases, such
as RA and Crohn's disease, ADA have been seen in 12-44% and in up
to 29% of patients respectively.?* Therefore, as some authors suggest,
monitoring ADA concentrations should play an important role in
avoiding the continuation of ineffective treatment.

When speaking about influencing factors on drug concentrations
or clinical response in patients with SA, it is interesting to note that
monoclonal antibodies are primarily cleared through proteolytic catab-
olism via the reticuloendothelial system. Proteolytic clearance is gen-
erally related to patient weight, with higher weight subjects having a
more rapid clearance.®® Weight has therefore commonly been identi-
fied as being predictive of antimonoclonal antibodies clearance. Atyp-

ical clearance of monoclonal antibodies can be associated with disease

type and severity.3® Rosas et al*® showed that obesity decreases clin-
ical efficacy and ADL concentrations in patients with AS. They
reported that patients with body mass index >30 kg/m? (obese) as
opposed to <25 kg/m2 (normal), presented lower blood ADL concen-
trations, increased ASDAS scores, shorter ADL treatment time and
increased BASDAI results.

As monoclonal antibodies are not eliminated by renal or biliary
excretion and/or by metabolism, it may be thought that monoclonal
antibodies PK are not modified by concomitant drugs. However, the
IFX PK is found to be influenced by MTX comedication, through con-
centrations of higher IFX in the presence of methotrexate, in diseases
such as RA.** Although MTX treatment improves activity disease in
rheumatic diseases such as RA*®; by contrast, it does not seem to be
as clear in AS.

It seems that methotrexate cotreatment does not influence IFX PK
in AS patients, probably because the antigen burden is lower in this
disease than in RA.* No sound data have reported an influence of
other disease-modifying antirheumatic drugs (such as azathioprine or
prednisolone) on monoclonal antibody PK.*”

The absence of HLA B27 remarkably exhibits significant correla-
tion with anti-IFX formation.?° Likewise, it has only been evaluated
by 1 study in AS. Further genetic evaluation should be performed to
unravel this observation.

TDM with drug serum concentration measurement and ADA
detection could be a useful tool that leads to the individualization of
anti-TNF treatment. Available evidence indicates that a TDM strategy
leads to major cost savings related to anti-TNF therapy in both IBD
and RA patients,® but very few studies evaluated IFX serum concen-
trations in AS patients. Some authors have concluded that ADA for-
mation in inflammatory diseases may increase the risk of lost
response and measuring their concentrations could be useful to con-
sider other more effective therapies.*® Concretely and recently,

Bornstein et al*’

evaluated the prevalence of immunogenicity of
anti-TNF in axial spondyloarthritis patients and assessed the effect
of immunogenicity on drug concentrations and clinical response. They
concluded that ADA measurement and drug concentrations in these
patients may assist in determining further treatment strategies.
Regarding TDM strategies in SA patients, specifically in switching
in patients who failed a first anti-TNF, there is a study by Plasencia
et al®® that analysed whether the clinical response to a second anti-
TNF drug is conditioned by the development of ADA against the first
drug in a group of SA patients. They concluded that, similarly to RA,
the failure to respond to a first anti-TNF drug due to the development
of ADA predicts a better clinical response to a second biological treat-
ment in SA. The presence of ADA against the first anti-TNF drug is a
determining factor for the response to a second drug. The study of
the immunogenicity in biological treatment failure may help predict
the response to a second biological treatment in SA. Benucci et al®!
studied the real-life efficacy, safety and immunogenicity of switching
from innovator to biosimilar IFX in an Italian cohort of 41 patients with
SA. The switch from innovator to biosimilar IFX in that multicentre SA
cohort was not associated with any statistically significance differ-

ences in efficacy, adverse events or anti-drug antibody concentrations.
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This is another example, other than the PLANETAS study,16 where
TDM could be useful in cost savings.

5 | CONCLUSIONS

In our opinion, the results from included studies are very heteroge-
neous. Apart from this heterogeneity that highlights the need for
focusing on these measurements, there is the impossibility until now
of using IFX monitoring as an effective method to assist in the thera-
peutic decisions in SA. It is necessary to design larger studies, with the
doses usually used in these diseases and appropriate administration
interval, to prove the relationship between IFX concentrations and
the improvement of activity disease in order to determine whether
TDM could be considered as a useful tool in this context.

In conclusion, the results of current studies of serum IFX concen-
trations in patients with SA are not conclusive. It would be necessary
to carry out an adequate study to definitively conclude whether TDM
could help in making therapeutic decisions in this disease, as occurs in

other immune mediated inflammatory diseases.

5.1 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to
corresponding entries in
the common portal for data from the IUPHAR/BPS Guide to

PHARMACOLOGY.>?

http://www.guidetopharmacology.org,
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