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Abstract

Background: The success of anti-tumor necrosis factor (TNF) drug strategies in the treatment
of inflammatory bowel disease (IBD] is altered by the development of anti-drug antibodies that
reduce their efficacy. Studies have shown that the HLA-DQA1*05 allele increases the risk of
immunogenicity to anti-TNF drugs approximately twofold.

Objective: Analyze whether the presence of the HLA-DQA1*05 allele is associated with the
development of immunogenicity and to evaluate the disease response to anti-TNF drugs
(infliximab (IFX) and adalimumab (ADA]), according to the presence of this allele.

Design: This is an observational retrospective cohort study, single center, to determine the
impact of HLA-DQA1*05 on disease activity in patients with IBD at the Hospital Universitario
Virgen Macarena.

Methods: In total, 200 IBD patients were included: 109 treated with IFX and 91 with ADA.

Data were collected using the computerized medical records from the DIRAYA program of

the Servicio Andaluz de Salud. Response—defined as improvement—and remission—defined
as the disappearance of symptoms and analytical/endoscopic signs—were assessed using
activity indices (partial Mayo, Harvey-Bradshaw] in all patients. Anti-TNF drug levels were
also determined, as well as the presence or absence of anti-IFX and anti-ADA antibodies. The
reporting of this study conforms to the Strengthening the Reporting of Observational Studies
in Epidemiology statement.

Results: The HLA-DQA1*05 haplotype was present in 70 (35%) patients, including 39 (36%)
treated with IFX and 31 (34%) with ADA. The risk of withdrawal, intensification, as well as
antibody development, was higher in patients carrying the allele and on treatment with IFX or
ADA.

Conclusion: In our study, we demonstrated that there is an increased risk of
immunogenicity in patients carrying the HLA-DQA1*05 genotype, which would support the
idea of screening for this genetic variant before starting anti-TNF therapy, as its prevalence
is high in the general population and increases the risk of treatment discontinuation due to
loss of response.

Ther Adv Gastroenterol
2024, Vol. 17:1-12

DOI: 10.1177/
17562848241278145

© The Authorl(s), 2024.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:

Pilar Navajas Hernandez
Department of
Gastroenterology, Hospital
Universitario Virgen
Macarena, Av. Dr. Fedriani,
3, Seville 41009, Spain
nhpilar94@hotmail.com

Samer Mouhtar el Halabi
Ana Caridad Gonzalez
Parra

Teresa Valdés Delgado
Belén Maldonado Pérez
Luisa Castro Laria
Virgen Macarena
University Hospital,
Sevilla, Spain

Cloé Charpentier
University Hospital
of Rouen Hepato-
Gastroenterology
Department, Rouen,
Normandy, France

Federico Argiielles-Arias
Virgen Macarena
University Hospital,
Sevilla, Spain

Federico Arglelles-

Arias is also affiliated to
Universidad de Sevilla

journals.sagepub.com/home/tag

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tag
mailto:nhpilar94@hotmail.com

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

Plain language summary

Carriage of HLA-DQA1*05 haplotype is associated with higher risk of infratherapeutic
drug concentration and higher immunogenicity in patients undergoing treatment with
anti-TNF for inflammatory bowel disease

Anti-TNF drugs are commonly used to treat inflammatory bowel disease (IBD], but their
effectiveness can be reduced if patients develop antibodies against them. This study
investigated whether a specific gene, HLA-DQA1*05, increases the likelihood of forming
these antibodies and affects the response to anti-TNF drugs, such as infliximab (IFX) and
adalimumab (ADA).

The study analyzed 200 IBD patients, including those treated with IFXand ADA. Researchers
assessed drug levels, the presence of antibodies, and how well patients responded to the
treatment. They found that 35% of the patients carried the HLA-DQA1*05 gene. Those
with this gene had a higher risk of treatment issues, such as needing to stop or switch
medications, and were more likely to develop antibodies.

The findings suggest that screening for the HLA-DQA1*05 gene before starting anti-TNF
therapy could be beneficial. Identifying patients with this gene might help predict who is at

higher risk for treatment failure and allow for better management of their care.
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Introduction

Despite the emergence of alternative therapeu-
tic pathways, anti-tumor necrosis factor (TNF)
alpha remains the mainstay of biological treat-
ment in inflammatory bowel diseases (IBD)
and is most often prescribed as a first-line ther-
apy. Infliximab (IFX) and adalimumab (ADA)
are both indicated in Crohn’s disease (CD) and
ulcerative colitis (UC),!2 and IFX has shown
greater efficacy when initially given in combina-
tion with an immunosuppressant.>* However,
many patients will experience primary failure or
secondary loss of response, possibly through a
mechanism of immunization. Early screening of
patients at higher risk of anti-TNF failure
would allow to elect the best personalized treat-
ment according to each patient’s characteris-
tics, but we lack reliable predictors. In this
context, the PANTS study was conducted a few
years ago to identify clinical and pharmacoki-
netic factors that could predict primary non-
response to anti-TNF in CD patients. They
highlighted that low drug concentrations and
immunogenicity were associated with treatment
failure, with a bidirectional negative relation-
ship between them both, most likely via
clearance of the drug, the risk being mitigated
by combined therapy with a thiopurine or
methotrexate.?

A genome-wide association study was also per-
formed on the PANTS study’s patients and first
identified that the HLA-DQA1*05 variant could
significantly increase the risk of immunogenicity
toward IFX and ADA.® The human leucocyte
antigen (HLA) complex plays a key role in
immune tolerance. It is speculated that an aber-
rant response to bacteria mediated by the HLA
genes occurs during IBD. Furthermore, the HLA
complex has been implicated in the response to
various medications.” Since 2020, few other pub-
lications, in the form of peer-reviewed articles or
congress abstracts, have evaluated in IBD patients
undergoing an anti-TNF course the role of HLA-
DQA1*05 on immunogenicity or treatment fail-
ure, with contradictory conclusions.8-18 However,
two meta-analyses agreed on its association with
immunogenicity and secondary loss of
response.!%20 In fact, authors have underlined the
potential role of screening HLA-DQA1*05 car-
riage particularly in patients with contraindica-
tion to immunosuppressants, to guide decisions
toward anti-TNF monotherapy or another treat-
ment option. That could also be a helpful tool
before the withdrawal of immunosuppressant in
the context of a de-escalation.®!% Nevertheless,
no study has yet evaluated the existence of an
association between HLA-DQA1*05 carriage
and levels of serum anti-TNF concentrations.
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As the current data remain scarce and still have
been insufficient to provide clear guidance about
HILA-DQA1*05 carriage in IBD patients under-
going treatment with an anti-TNF, we aimed to
carry out additional work in our tertiary center,
investigating its impact on immunogenicity and
treatment following course (intensification or dis-
continuation). Moreover, we paid particular
attention to its impact on serum drug concentra-
tion since, to our knowledge, no study has yet
evaluated it during follow-up.

Methods

Study design

We conducted an observational, retrospective,
single-center study, including adult outpatients of
Sevilla’s University Hospital Virgen Macarena
diagnosed with IBD, having received or currently
receiving a first anti-TNF treatment with IFX or
ADA, completing at least 2years of follow-up.
Data were collected using the computerized med-
ical records from the DIRAYA program of the
Servicio Andaluz de Salud. We reported demo-
graphic and clinical information such as gender,
age, and smoking status, at the time of first anti-
TNF initiation. History of IBD included disease
localization and phenotype (CD), disease exten-
sion (UC), according to Montreal’s classification,
existence of perineal disease (CD). We investi-
gated the concomitant use of an immunosuppres-
sant. Trough levels of IFX or ADA were also
collected, with the therapeutic range defined as
3-7ug/mL for IFX and 5-12ug/mL for ADA, as
well as anti-drug antibodies when the anti-TNF
level was undetectable.

Genotypic and drug-level analysis

We performed a single screening of the HLA-
DQA1*05 genotype. DNA was extracted using
the MagCore Genomic DNA Whole Blood com-
mercial kit (RBC Bioscience Corp., Taipeli,
Taiwan). The amplification and reverse hybridi-
zation were realized following the INNO-LiPA
protocol for HLA-DQA1 alleles (Fujirebio Iberia,
Barcelona, Spain).

Tests used to measure anti-drug levels and anti-
bodies were performed using an enzyme-linked
immunosorbent assay with Progenika Kkits
(PROMONITORY) (Grifols Diagnostic Solutions

Inc., CA, UU). The sample used for both the
measurement of anti-IFX and anti-ADA levels is
serum. Sera can be stored or transported at refrig-
erator (RT) (20-25°C) for up to 2days.
Alternatively, sera can be stored at 2—8°C for up to
5days; if serum will not be processed within
5days, it should be frozen at —20°C or lower. If
frozen sera are used, they have to be mixed thor-
oughly before analysis.

Study objectives

We aimed to analyze the impact of the HLA-
DQA1*05 haplotype on immunogenicity,
anti-TNF trough levels, intensification or dis-
continuation of anti-TNF, and evolution of
clinical scores. Immunogenicity was defined as
at least one detectable amount of anti-drug
antibodies =10 AU/mL.

Statistical analysis

Statistical analysis was performed using IBM
SPSS  Statistics 25 for Windows (IBM
Corporation, Armonk, New York, TUSA).
Categorical variables were expressed as percent-
ages, while continuous variables were presented
as the median with an interquartile range.
Comparison of qualitative variables was con-
ducted employing the Chi-square test, while the
comparison of quantitative variables was con-
ducted employing either the Student’s z-test or
the Wilcoxon rank sum test, based on the nor-
mality criteria. A two-sided p-value of 0.05 or
less was considered indicative of statistical
significance.

The fixed-effects Q statistic was used to perform
a test of differential heterogeneity of the effect of
combined therapy conditional on the HLA-
DQAI1*05. A survival analysis using Kaplan—
Meier curves was conducted to estimate the time
to anti-TNF discontinuation according to the
presence of HLA-DQA1*05 as an independent
variable, the log-rank test allowing to compare
equality of distribution in both groups.

Ethical statement

This study was approved by the research ethics
committee of Sevilla’s university hospitals Virgen
Macarena and Virgen del Rocio (internal refer-
ence 2379-N-20) in May 2022. The patients
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were included after providing informed written
consent.

Results

Demographic characteristics and IBD history

We included 200 patients in our study. Table 1
illustrates their demographic characteristics and
IBD history at the time of first anti-TNF initia-
tion. They were a majority of men (61.5%) with a
predominance of CD (60.5%). IFX was the most
frequently used anti-TNF agent (54.5%) and
almost all patients were receiving an
immunosuppressant.

Frequency of HLA-DQAT1*05 carriage

The HLA-DQA1*05 haplotype was present in 70
(35%) patients, including 39 (36%) treated with
IFX and 31 (34%) with ADA. Demographic
characteristics and IBD history were not different
in patients with or without the HLA-DQA1*05
haplotype (Table 1).

HLA-DQA1*05 carriage: impact on
immunogenicity and serum anti-TNF
concentration

Data about anti-drug antibodies and trough lev-
els of anti-TNF are presented in Table 2. Forty-
one (20.5%) patients had at least one detectable
amount of anti-drug antibodies =10AU/mL
during follow-up. Patients with HLA-DQA1*05
haplotype were significantly more likely to pre-
sent anti-drug antibodies than patients without
(35.7% vs 12.3%, p<0.001). The difference
remained statistically significant when analyzing
separately patients treated with IFX (35.9% vs
12.9%, p=0.006) and ADA (35.5% vs 11.7%,
p»=0.009). Also, trough levels of anti-TNF were
more frequently infratherapeutic in patients
with  HLA-DQA1*05 haplotype beyond
6 months of treatment with anti-TNF, reaching
significance for the M6-M12 and after M24
periods. The difference remained significant for
each anti-TNF in the M6-M12 period.
Regarding the impact of immunosuppressive
treatment, we did not find a different propor-
tion of combined therapy in HLA-DQA1*05
carriers developing or not anti-drug antibodies,
regardless of duration (Table 3). Also, we did
not detect any significant heterogeneity in the

effect of HLA-DQA1*05 on the immunogenic-
ity rate in the presence or absence of concomi-
tant immunosuppressant (HR 2.01 (1.57-2.58)
vs HR 1.75 (1.37-2.22), p;..=0.14). The pro-
portion of patients facing the apparition of anti-
drug antibodies was significantly higher in
patients having at least one infratherapeutic
measure of the drug than patients having no
infratherapeutic measure, whether for IFX
(31.7% vs 8.3%, p=0.0121) or ADA (40.0% vs
10.9%, p=0.0053).

HLA-DQAT1*05 carriage and impact on

treatment’s course: intensification,

discontinuation

During follow-up, 102 (51%) patients experi-
enced intensification of treatment, and 101
(50.8%) experienced discontinuation of treat-
ment. Intensification occurred significantly more
often in patients with HLA-DQA1*05 than in
patients without (60.0% vs 46.2%, p=0.042), as
well as discontinuation (72.5% vs 39.2%,
$<<0.001). The reason for discontinuation was
most often loss of response in HLA-DQA1*05
carriers and non-carriers (78.0% and 68.6%,
respectively), then intolerance (10.0% and 7.8%,
respectively), without significant difference.
When analyzing separately patients treated with
IFX and ADA, we also found a significantly
higher discontinuation rate in patients with HLA-
DQA1*05 haplotype up to 24months (64% vs
24.5%, p=0.001, for IFX, and 52.2% vs 24.4%,
p»=0.030, for ADA, respectively). Survival analy-
sis for treatment persistence is illustrated in
Figure 1 for both anti-TNF, IFX only, and ADA
only.

Multivariate analysis

A multivariate analysis was performed (up to
24 months), with the studied variables: the devel-
opment of immunogenicity, drug withdrawal,
and the possibility of drug intensification, con-
sidering potential confounding factors (age, gen-
der, smoking status, type of IBD, and presence
or absence of the disease and presence or not of
the allele studied).
The results were that the presence of the
allele increases the risk of developing immuno-
genicity by up to sevenfold (1943 immunogenicity
(1943-25,929), a higher probability of drug
withdrawal (HR=2943-25,929), and withdrawal
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Table 1. Demographic characteristics and IBD history.

Demographic characteristics Entire cohort, N=200 HLA-DQA1*05 present, HLA-DQA1*05 absent, p
(100%) N=70 (35%) N=130(65%)
N % N % N %
Male gender 123 61.5 41 58.6 82 63.1 0.317
Smoking status 0.129
Smoker 50 25 16 22.9 34 26.2
No smoker 88 4t 29 4.4 59 45.4
Former smoker 29 14.5 8 1.4 21 16.2
Unknown & 16.5 17 24.3 16 12.3
Type of IBD 0.287
Crohn’s disease 121 60.5 40 57.1 81 62.3
Ulcerative colitis 79 39.5 30 42.9 49 37.7
Localization (CD) (N=120) 0.345
L1 46 38.3 12 30.0 34 42.5
L2 29 24.2 13 32.5 16 20.0
L3 4t 36.7 15 355 29 36.3
L4 1 0.8 0 0 1 1.3
Phenotype (CD] (N=121) 0.454
B1 77 63.6 24 60.0 58 65.4
B2 24 19.8 7 17.5 17 21.0
B3 20 16.5 9 22.5 (X 13.6
Perianal disease (CD) 42 35.3 15 37.5 27 33.3 0.435
Extension (UC) 0.326
E1 17 21.5 9 30.0 8 16.3
E2 36 45.6 13 43.3 23 46.9
E3 26 32.9 8 26.7 18 36.7
Type of anti-TNF 0.459
Infliximab 109 54.5 39 55.7 70 53.8
Adalimumab 91 45.5 31 44.3 60 46.2
Use of immunosuppressant 183 92.9 66 95.7 117 91.4 0.210
before anti-TNF initiation
(N=197)

CD, Crohn’s disease; HLA, human leucocyte antigen; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; UC, ulcerative colitis.
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Table 2. Immunogenicity and anti-TNF levels according to HLA-DQA1*05 carriage.

HLA-DQA1*05 present, N=70 HLA-DQA1*05 absent, N=130 P

N % N %

At least one detection of anti-drug antibodies =10AU/mL

All patients 25 35.7 16 12.3 <0.001
Infliximab 14 35.9 9 12.9 0.006
Adalimumab M 355 7 1.7 0.009

Trough levels of anti-TNF before M6 (N=82)

Supratherapeutic 9 17.2 10 18.9 0.956
Therapeutic range 13 44.8 22 41.5
Infratherapeutic 1" 37.9 21 39.6

Trough levels of anti-TNF M6-M12 (N=69)

Supratherapeutic 4 17.4 6 13.0 0.007
Therapeutic range 4 17.4 26 56.5
Infratherapeutic 15 65.2 14 30.4

Trough levels of anti-TNF M12-M24 (N=107)

Supratherapeutic 8 21.1 16 23.2 0.217
Therapeutic range 14 36.8 35 50.7
Infratherapeutic 16 42.1 18 26.1

Trough levels of anti-TNF after M24 (N=101)

Supratherapeutic 12 53 21 313 0.049
Therapeutic range 9 26.5 33 49.3
Infratherapeutic 13 38.2 13 19.4

CD, Crohn’s disease; HLA, human leucocyte antigen; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; UC, ulcerative colitis.

Table 3. Combined therapy with immunosuppressants according to detection of anti-drug antibodies in HLA-
DQA1*05 carriers.

ADA (N=25) No ADA (N=45) p

N % N %
IS 6 months 14 56.0 16 35.6 0.080
IS 12months " 44.0 14 31.1 0.206
IS 24months 7 30.4 12 27.3 0.500

ADA, adalimumab; HLA, human leucocyte antigen; IS, immunosuppressants; UC, ulcerative colitis.
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Figure 1. Survival analysis of time to discontinuation of treatment according to the presence or absence of HLA-DQA1*05 haplotype
for both anti-TNF (a), infliximab only (b), and adalimumab only (c].

HLA, human leucocyte antigen; TNF, tumor necrosis factor.

(HR=2.732 (1.608-4.640), p<<0.001) and a
higher probability of having to intensify treat-
ment, specifically, 2.156 times (1.334-3.485). In
the latter case, the greatest intensification would
occur in patients with CD (Tables 4-6). Age, as
can be seen, also seems to be related, although it
would not be of clinical significance as the HLA
allele is a DNA variation and therefore not modi-
fiable by the age of the patients.

Discussion

Since its first description from the PANTS
study, the HLA-DQA1*05 haplotype has been a
candidate of interest to improve the manage-
ment of anti-TNF in IBD and therefore go fur-
ther toward the personalized care of patients.
However, some recent results failed to report an

association of this variant with anti-drug anti-
body formation!!:!2 or drug persistence.l1:17:18
Our study brings new insight into this contro-
versial topic.

We reported in our cohort a 35% of HLA-
DQAI1*05 carriers, which is consistent with all
literature data of 31%—-46% carriage in European
or North American countries.!°-18 In such
patients, we demonstrated a higher rate of anti-
drug antibodies, for both IFX and ADA, along-
side more frequent infratherapeutic anti-TNF
levels. The concomitant immunosuppressive
treatment did not reduce the immunogenicity
rate in the presence of the HLA-DQA1*05
haplotype. Anti-TNF intensification and dis-
continuation occurred more often in the HLA-
DQAI1*05 carriers, without difference between

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

THERAPEUTIC ADVANCES in

Gastroenterology Volume 17
Table 4. Cox regression for immunogenicity Table 5. (Continued)
(treatment time up to 24 months). -
Drug withdrawal
Immunogenicit
9 y HR "
HR p
Type of IBD
Age 0.964 (0.930-0.9999) 0.049
CD Ref.
Gender 0.391(0.143-1.067) Ref. 0.067
uc 0.857 (0.503-1.462) 0.572
Smoking status
Presence of HLA
Yes Ref.
Yes Ref.
No 1.733 (0.578-5.194) 0.326 No 2.732 (1.6084.640) -
Former smoker  0.735(0.169-3.203) 0.682
CD, Crohn’s disease; HLA, human leucocyte antigen;
Type of IBD IBD, inflammatory bowel disease; UC, ulcerative colitis;
HR, Hazard Ratio.
CD 1.365 (0.409-4.556) Ref.
Table 6. Cox regression for intensification (treatment
uc 0.613 time up to 24 months).
Presence of HLA Intensification
Yes 7.098 (1.943-25.929) Ref. HR p
No 0.003 Age 0.994 (0.977-1.012) 0.539
HLA Gender
One allele 2.095 (0.730-6.010) Ref. Male Ref.
Two alleles 0.169 Female 1.296 (0.808-2.078)  0.283
CD, Crohn’s disgase; HI__A, human leucocyte a_ntigen; Smoking status
HR, Hazard Ratio; IBD, inflammatory bowel disease; UC,
ulcerative colitis. Yes Ref.
No 0.708 (0.347-1.442) 0.343
Table 5. Cox regression for drug withdrawal Former smoker ~ 1.152 (0.535-2.483) 0.717
(treatment time up to 24 months).
Type of IBD
Drug withdrawal
CD Ref.
HR P
uc 1.799 (1.125-2.877) 0.014
Age 1.003 (0.981-1.026) 0.793
Presence of HLA
Gender
Yes Ref.
Male Ref.
No 2.156 (1.334-3.485) 0.002
Female 1.200 (0.704-2.043) 0.503 ] ]
CD, Crohn’s disease; HLA, human leucocyte antigen;
Smoking status IBD, inflammatory bowel disease; UC, ulcerative colitis;
HR, Hazard Ratio.
Yes 0.670 (0.331-1.354) Ref.
No 0.936 (0.396-2.212) 0.264 patients treated with IFX or ADA. We did not
identify any tolerance issue in HLA-DQA1*05
Former smoker 0.881 . . . . .
patients, as the proportion of discontinuation
(Continued)
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for intolerance was comparable in the two
subgroups.

Regarding the impact of HLA-DQA1*05 on anti-
TNF treatment’s course, our results are in line
with the literature, as a rate twice as high of loss of
response is generally assumed, based on the two
available meta-analyses.!%20 There are no previ-
ous data about clinical scores and biochemical
markers, only one study to our knowledge investi-
gated the rate of clinical remission that was simi-
lar in carriers and non-carriers.!8

We confirmed a positive role of HLA-DQA1*05
on the development of immunogenicity, specifi-
cally seven times more risk. This value is higher
than that found in other studies, such as
Sazonovs (almost twice the risk) or, more
recently published, in Solitano et al. (1.75 times
more). However, we found that the apparition of
antidrug antibodies was associated with more
frequent infratherapeutic levels of anti-TNF and
that infratherapeutic levels of anti-TNF occurred
preferentially in HLA-DQA1*05 carriers. Thus,
the mechanism of HLA-DQAI1*05 carriage’s
effect on immunogenicity is unclear. Kennedy
et al.5 already highlighted in the PANTS study a
bidirectional negative association of immuno-
genicity and low drug concentrations, as detec-
tion of anti-drug antibodies was an independent
risk factor of further low anti-TNF level, and
conversely low anti-TNF level was the major
independent risk factor for further development
of immunogenicity. In the same way, Dubinsky
et al.?2! have demonstrated that a dashboard-
driven strategy to optimize IFX to achieve target
drug concentrations in IBD patients was able to
lead to a lower rate of anti-drug antibody forma-
tion and a longer persistence of anti-TNF. In
fact, a new concept of “optimized monotherapy”
rather than combination therapy is emerging
since several authors concluded that proactive
drug therapeutic monitoring (pTDM) enabled
to reach higher IFX concentrations with subse-
quent better drug durability, in combination
with azathioprine appearing to improve anti-
TNF efficacy only through increasing pharma-
cokinetic features of IFX.222¢ So, unlike us,
other authors have mostly described that the use
of immunosuppressants in HLA-DQA1*05 car-
riers could reduce immunogenicity,%81%12 but
they did not investigate the serum drug concen-
trations. On another hand, two recent studies
evaluated the influence of the HLA-DQA1*05

variant in patients with IBD and anti-TNF treat-
ment with pTDM. They reported a low rate of
immunogenicity that was associated with infra-
therapeutic drug levels and failure to achieve
drug target concentration, but not with HLA-
DQA1%*05.11:18 It, therefore, seems that, includ-
ing in HLA-DQA1*05 carriers, pTDM improves
anti-TNF concentrations and thus corrects the
negative influence of this haplotype.

Overall, our results support the generally admit-
ted idea of screening for the HLA-DQA1*05
variant as a predictive factor before anti-TNF
initiation, since its prevalence is high in the gen-
eral population and it increases the risk of treat-
ment discontinuation for loss of response.
However, it cannot be considered sufficient in
itself to decide whether to use an anti-TNF or
another biologic, combination therapy or a mon-
otherapy, as many other elements related to
patient and IBD features need to be taken into
account. As Solitano et al.! pointed out the pos-
itive predictive value of developing anti-drug
antibodies in patients carrying HLA-DQA1*05
is rather low (30%), whereas its high negative
predictive value of 80% should reassure us about
prescribing anti-TNF monotherapy in a non-
carrier patient. In light of our results and the lit-
erature data, we hypothesize that a pTDM
should be proposed in patients detected with
this variant if an anti-TNF is needed rather than
another treatment class (Figure 2). However,
considering the other biologics, the HLA-
DQA1*05 variant does not seem to influence
ustekinumab and vedolizumab efficacy?>-26 while
there are no data in anti-JAK or anti-IL23
patients.

The principal strength of our study was the anal-
ysis of serum anti-TNF concentrations, which
helped us formulate a new proposal on the role
of HLA-DQA1*05 screening. The main limita-
tion was its retrospective design which resulted
notably in heterogeneous anti-TNF levels sam-
pling time. In addition, our definition of immu-
nogenicity of at least one detectable amount of
anti-drug antibodies =10AU/mL, with a low
threshold, without considering transient anti-
bodies and neutralizing versus non-neutralizing
antibodies, may have overestimated the develop-
ment of immunogenicity. At last, the results can-
not easily be extrapolated to other populations
outside Europe or North America, as the fre-
quency of the HLA-DQA1*05 variant is not the
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IBD PATIENT NEEDING ADVANCED

/\

MULTIFACTORIAL DECISION OF
TREATMENT CLASS (depending on patient-
and disease-related factors)

TEST FOR HLA-DQA1*05 GENOTYPE
CARRIAGE

| /.

OTHER THAN ANTI-TNF |

ANTI-TNF |

/\

| HLA-DQA1*05 ABSENT |

| HLA-DQA1*05 PRESENT |

A\ 4

A\ 4

| REACTIVE THERAPEUTIC DRUG

| | PROACTIVE THERAPEUTIC DRUG |

Figure 2. Proposed decision tree in place of HLA-DQA1*05 screening.

HLA, human leucocyte antigen.

same, but this can apply to all other published
studies until now.

Conclusion

To conclude, our study emphasizes that the
HILLA-DQA1*05 haplotype is associated with
more frequent immunogenicity and infrathera-
peutic levels of the drug in IBD patients under-
going treatment with IFX or ADA, resulting in
higher intensification and discontinuation rates.
Subsequently, in the era of personalized medi-
cine and in the context of various options with
advanced therapies rising, genetic screening
could be of great utility to physicians before the
initiation of a biologic to help decision-making.
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