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ABSTRACT

Background: The only causal treatment for allergic rhinitis (AR) is allergen immunotherapy (AIT)
including personalized liquid sublingual AIT (SLIT). We present the methodology for establishing the
EfficAPSI cohort to further evaluate the real-life effectiveness and use of SLIT liquid.

Research design and methods: The EfficAPSI cohort was constituted by deterministic linkage of
Stallergenes Greer dispensing and nationwide French healthcare insurance system (SNDS) databases.
Data from 2006 to 2018 were extracted. All patients who initiated Stallergenes Greer SLIT liquid
between 2010 and 2013 were considered as exposed and those dispensed with AR symptomatic
treatment only as control. To limit the impact of confounding, the models will be weighted using the
inverse probability of treatment weighting (IPTW).

Results: A total of 445,574 patients were included; median age was 38 years; 59.1% were female. Exposed
patients (n=112,492) were significantly younger, more frequently males, and less likely to have comor-
bidities than controls (n =333,082). After IPTW, patients’ characteristics from both groups were similar.
Conclusions: To date, the EfficAPSI cohort has the largest number of person-years of follow-up in the
field of AIT. The completeness of the data allows to evaluate SLIT liquid effectiveness with rigorous
methodology, leading to important insights on personalized medicine in real-life.
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1. Introduction . S
that allergen [7,8]. International guidelines recommend that

Allergic rhinitis (AR), affecting at least 400 million people
worldwide, is a public health concern because of its increasing
prevalence, its significant impacts on patients’ quality of life
and increasing related burden of disease [1]. In France, AR
prevalence ranges from 20% to 30% of the population, with
significant regional and age variations. Among them, one-third
have an associated allergic asthma [2-4].

Global AR management aims at controlling symptoms and
reducing inflammation. International guidelines first recommend
allergen avoidance. If not effective or feasible, oral or nasal
antihistamines (AH) or intranasal corticosteroids (INCS) are
recommended as first-line treatment. Oral corticosteroids (OCS)
may be prescribed for very short periods. In case of insufficient or
absence of response, allergen immunotherapy (AIT) may be
indicated in association with pharmacotherapy [5,6].

AIT is the only causal treatment for respiratory allergies and
consists in the repeated administration of an allergen extract
to an allergic patient to reduce his/her individual sensitivity by
progressively modulating the patient’s immune response to

AIT should be administered for at least three years, either
sublingually (SLIT) with tablets or liquid formulations, or by
subcutaneous injections (SCIT) [4,7,9]. Both SLIT and SCIT are
considered as effective but the latter has an increased fre-
quency of moderate-to-severe systemic adverse reactions
compared to the SLIT route [7]. Specifically with SLIT, rando-
mized clinical trials (RCT) and observational studies utilizing
standardized allergen extracts have provided evidence of its
benefits by demonstrating a sustained reduction in symptoms
and in the use of AR and/or asthma medication during treat-
ment, short and long-term follow-up [7,10-15].

Staloral® SLIT liquid (Stallergenes Greer, Antony, France)
covers a wide range of allergen extracts. These personalized
SLIT liquid formulations are manufactured according to the
clinician prescription and the patient’s profile from a main
solution obtained by extraction of allergens’ sources which
has its own biological activity and is prepared for each indivi-
dual patient following the named patient product legislation
[16,17]. In 2018, the French National Authority for Health
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(Haute Autorité de Santé, HAS) asked for updated real-life data
about personalized SLIT liquid formulations [18]. In France, the
recommended database for assessing real-world effectiveness
is the public nationwide French healthcare insurance system
SNDS ('Systéme National des Données de Santé’) [17]. Because
of the specific legal status of SLIT liquid formulations in
France, details (i.e., allergens, number of vials, concentration)
of their dispensations are not recorded in the SNDS but may
be available from companies’ dispensing registries.

With the aim of providing robust real-world evidence (RWE)
of SLIT liquid treatments to fill an important data gap high-
lighted by the HAS, it has been thus decided, for the first time
ever in the AIT field, to enrich the SNDS with data from the
Stallergenes Greer dispensing registry to build the EfficAPSI
cohort with the methodology described hereafter. First, a
propensity score approach will be applied to address con-
founding by indication. Then, the EfficAPSI cohort, after
inverse probability of treatment weighting (IPTW), will be
subsequently exploited to evaluate the real-world effective-
ness of personalized SLIT liquid on several endpoints, notably
the impact of exposure to SLIT on asthma and on healthcare
resource utilization (HCRU) by comparing AR patients treated
or not with SLIT.

2. Patients and methods
2.1. Data sources

For establishing the EfficAPSI cohort, two databases were
linked to constitute a representative nationwide cohort of
patients with treated AR with or without asthma (Figure 1).
The first database was the Stallergenes Greer's dispensing
registry recording prescription and reimbursement details for
each dispensation of SLIT liquid for all patients, including
dates, number, and composition of vials (i.e., allergen, concen-
tration). The second database was the nationwide French

SLIT dispensation
Allergens
Number of bottles

& number)

Linkage on NIR
(personal identification

healthcare insurance system SNDS database, including pseu-
donymized individual information for overall French popula-
tion such as sociodemographic data, outpatient drug
dispensation and other inpatient and outpatient healthcare
resources’ reimbursements, hospital discharge summaries,
and status for 30 long-term diseases (LTDs). The SNDS covers
98.8% of the French population (over 66 million persons) from
birth (or immigration) to death (or emigration). Drugs are
coded according to the Anatomical Therapeutic Chemical
(ATC) classification, hospitalization diagnoses and LTDs
according to the International Classification of Diseases 10"
revision (ICD-10), and surgical and medical procedures accord-
ing to the Classification Commune des Actes Médicaux
(CCAM) [19].

The linkage process used a deterministic approach based
on matching Stallergenes Greer registry data to SNDS data
using the unique personal identification number, NIR.

2.2. Ethical issues

Prior to the linkage between the two databases, a protocol
validated by a multidisciplinary Scientific Committee was sub-
mitted to the Comité d’expertise pour les recherches, les études
et les évaluations dans le domaine de la santé (CERESS; file
number 790257). This Committee positively evaluated the
study objectives and methodology, ethical relevance, scientific
quality, and its public health interest. After the approval of
cohorts’ details, study design and analyses, the protocol was
submitted and approved by the Commission Nationale de
I'Informatique et des Libertés (CNIL; file number 919412).

In line with the European General Data Protection
Regulation (GDPR), all individuals in the Stallergenes Greer
database were informed of the present study and were
given the opportunity to opt out from the use of their data.
Subsequently, all patients who opted out were excluded from

Socio-demographics
Ambulatory care

Pharmacy drug dispensation
Medical procedures

Biological tests

Medical devices
Healthcare professionals
Long-term diseases (LTD)
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Figure 1. Presentation of databases and linkage.
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the study. Regarding data from the SNDS database, the Caisse
nationale de I'’Assurance Maladie (CNAM), as data controller,
was responsible for patient information.

2.3. Study population

The EfficAPSI cohort has been constituted from Stallergenes
Greer and SNDS databases and all data from 2006 to 2018 were
extracted from both databases. All patients with treated AR
between 1 January 2010 and 31 December 2013 were identified
(inclusion period). Patients who initiated a Stallergenes Greer
SLIT liquid treatment were considered as exposed and patients
dispensed with AR symptomatic treatment alone as controls. The
index date was the date of the first dispensation of SLIT liquid or
AR treatment, as appropriate. The look-back period corre-
sponded to the four years before the index date. All patients
were followed from the index date until death from any cause,
loss to follow-up (defined as absence from reimbursed care for
12 consecutive months), or the end of the study (31 December
2018), whichever came first (Figure 2).

The inclusion criteria were (Appendix Methods S1 for
related codes):

e For exposed patients:

a. Atleast one dispensation of SLIT liquid from January 1,
2010 to December 31, 2013 in the Stallergenes Greer
database (date of first dispensation = index date);

b. At least two years of follow-up after the last SLIT
dispensation in the Stallergenes Greer database dur-
ing the study period.

e For control patients:
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a. At least two co-dispensations (over a 10-day period)
of AH and INCS during the inclusion period (date of
first dispensation = index date);

b. At least one dispensation of AH or INCS in the year
before the index date, in the SNDS database.

e For all patients:

a. To be affiliated to the general scheme at least 2 years
prior to the index date;

b. At least 5years old at the index date.

The exclusion criteria were (Appendix Methods S1 and S2 for
related codes):

o Affiliated to Mayotte health assurance scheme at index
date;

e History of severe asthma, chronic obstructive pulmon-
ary disease (COPD), bronchial dilatation and chronic
bronchitis in the four years prior to the index date;

e A least one dispensation of omalizumab or AIT in the
year prior to the index date;

e At least three dispensations of ICS combined with a long-
acting B2-agonists (LABA) in the year prior to the index
date;

e At least two dispensations of a long-acting muscarinic
antagonist (LAMA, alone or in combination with a LABA)
in the year before the index date;

e For control patients, being recorded in the Stallergenes
Greer database.

The following variables were extracted from either
Stallergenes Greer's registry or SNDS database for each

History period \/
[-4 years; O /\

Period 1
[0; 2 years]

Period 2 Period 3 Period 4
12; 4 years] 14; 6 years] 16; 8 years]

/L /L /L

Exclusion assessment window
SLIT, AIT, omalizumab, ICS+LABA,

ion assessment window
hma COPD, bronchial dilaation chroric

7/ 7/ 7/

Inclusion assessment window (exposed patient)
SLIT dispensation, presencein Stallegenes Greer daabeae

Years [0; +2]

Inclusion assessment window (controls cohort)
AHorINCS Co-dispensationof AH andINCS
Years [-1; 0[ Years [0; +2]

Covariables assessment window

Covariables assessment window

AH, INCS, leukorriens arsagorists, ICS, SABA LABA
xanthine, cromons, omaliziomab, antibictics, prewmdlogist and
pedianiciancorsultasions, AIT

Years [-2; 0[

Covariables assessment window
Mild-to-moderate asthma, anxiey, depression, obesity. nacal polypecis, GERD, simitic
Years [-4; 0[

Follow-up window
Asthma ccanrence HCRU ete.
Years [0; censor]

Cohort entry date
(first SLIT or AH/INCS)
Day0

Figure 2. Study design.

SLIT: SubLingual Immuno Therapy, AIT: Allergen Immuno Therapy, AH: AntiHistamine, INCS: IntraNasal CorticoSTEROID, ICS: Inhaled CorticoSteroid, LABA: Long-Acting Beta Agonist, SABA:
Short-Acting Beta Agonist, COPD: Chronic Obstructive Pulmonary Disease, GERD: GastroEsophageal Reflux Disease, HCRU: Health Care Resource Utilization.
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Table 1. Available variables extracted from both databases.

Stallergenes Greer

SNDS

Age, sex, individual complementary universal insurance — CMUc, department of

residence

Demographic data Not available
Hospitalizations in Not available
public and private
hospitals
LTD Not available
Outpatient medical Not available
expenses

Outpatient drugs For SLIT liquid, dates of dispensation, number
of vials and allergen composition of vials

Sick leave Not available

Dates of hospitalizations, primary, related, and associated diagnoses coded using ICD-
10, medical procedures, costly drugs on top of Diagnostic-Related Groups (DRG)

List of 30 LTD, coded using ICD-10, with start and end date of registration

Consultation dates and specialty of physician, date, and nature of paramedical care
(nurse, physiotherapist), date and type of medical procedures

Dates of dispensation, drugs coded using ATC and a unique national registration code
(CIP) which inform on dosage and pack, number of packs dispensed, prescriber

Number of paid sick leave days

CMUc: couverture maladie universelle complémentaire; ICD-10: international classification of diseases-10"™ revision; DRG: diagnostic-related groups; LTD: long-term
disease; ATC: anatomical therapeutic chemical; CIP: code identifiant de présentation.

enrolled patient: demographic data, hospitalizations in
public and private hospitals, LTD, outpatient medical
expenses and drugs (Table 1). Except for demographic
characteristics analyzed at baseline, all the above informa-
tion was analyzed at both baseline and during follow-up.

2.4. Pre-specified study endpoints

The first endpoint will be the evaluation of the impact of SLIT
on the occurrence of asthma event (prevention of asthma
onset or worsening in patients without or with asthma,
respectively) over the study period. To minimize bias that
could be related to this ‘a priori'" definition and reinforce
consistency and robustness of the analyses, several more or
less stringent definitions of events based on LTD, hospitaliza-
tions, drugs and GINA steps will be used in the analyses.

The secondary endpoint will be the HCRU for AR and
asthma. Different periods will be defined to allow on-treat-
ment and post-treatment periods evaluation. For each period,
specific drugs dispensation, medical procedures, consulta-
tions, hospitalizations, and sick leave will be considered.

2.5. Proposal of statistical approaches

To limit the impact of confounding factors and to account for the
likely indication bias in comparative analyses, all models will be
weighted using the IPTW. The probability of being treated with
Staloral® will be determined for each patient from the propensity
score estimated using a logistic regression adjusted for all the
following patients’ characteristics at baseline: year of the index
date, demographic data (age, sex, CMUc, department of resi-
dence), comorbidities (mild-to-moderate asthma, anxiety, depres-
sion, obesity, nasal polyposis, gastroesophageal reflux disease and
sinusitis), history of hospitalization for asthma dispensation of
antibiotics for respiratory infection, dispensation of AR and asthma
treatments stratified into four time periods during the look-back
period (J0 to —6 months],]-6 to —12 months],]-12 to —18 months],
and]-18 to —24 months]). Models will be adjusted for unbalanced
variables after weighting (standardized mean differences > 0.1),
number of AH and INCS in the year preceding the index date,
and on treatment dispensation and medical consultations as time-
varying variables (by year): treatment dispensation (AH, INCS,
leukotriene antagonists, ICS, SABA, LABA, LAMA, xanthine, cro-
mone, omalizumab, and oral corticosteroids); number of pulmo-
nologists and pediatrician consultations; dispensation of SLIT

liquid. For outcomes that included one or more of the preceding
time-varying variables, the corresponding variables will be
excluded from the adjustment.

To describe the study population, quantitative variables will
be reported as mean, standard deviation, median, and inter-
quartile range [IQR] and categorical variables will be reported
as number and percentage.

All comparative analyses will be adjusted using the IPTW. To
assess pre-specified endpoints, several statistical approaches
will be performed, such as Cox proportional hazard regression
models and generalized estimating equations (GEE) [20].

All analyses will be performed with SAS statistical software
(version 9.4; SAS Institute, Cary, NC, U.S.A.).

3. Results
3.1. Constitution of the cohort

Between 2010 and 2013, 154,122 patients initiating a SLIT liquid
treatment recorded in Stallergenes Greer database were linked
with the SNDS database. After applying exclusion criteria 39,600
patients were excluded, mainly because they were not covered
by the general health insurance scheme (n = 14,640). In addition,
2,030 patients opted out of their data being analyzed. Therefore,
a total of 112,492 patients were included in the SLIT liquid
exposed cohort. Simultaneously, 2,501,213 patients with AR
with or without asthma, who have initiated AR symptomatic
drug were identified from SNDS database from 2010 to 2013. In
the stratified sample (n=600,000), 266,918 patients were
excluded including 150,115 for absence of INCS or AH dispensa-
tion in the year before the index date, and a total of 333,082
patients were included in the control cohort. Therefore, the
EfficAPSI cohort included a total of 445,574 AR patients with or
without asthma either treated with SLIT liquid or symptomatic
drugs only in France (Figure 3).

3.2. Description of the cohort characteristics

Among the 445,574 patients enrolled, a majority were female
(59.1%), the median age was 38 years with 15.7% aged under 18
years old, and 11.8% benefited from the ‘Couverture Maladie
Universelle complémentaire’ (CMUc, a complementary health insur-
ance allowing full health cost recovery). About one-third (29.7%) of
the patients had a history of mild-to-moderate asthma, and 14.8%
a history of gastroesophageal reflux disease (GERD). During the 2



Patients extracted from SNDS
N=2,501,213

El Definition of a representative sample to limit calculation
" time without impacting the quality of the study
| Stratification: age, sex, CMU, department

Stratified sample of patients from SNDS
N=600,000

* N=1,139: processed for AR <2 consecutive years
between 2010 and 2013

» N=550: dispensation of AIT or SLIT in the year
preceding the index date

* N=150,115: no dispensation of INCS or AH in the
year preceding the index date

+ N=46,020: at least one comorbidity

* N=37,420: age <5 years at index date

* N=31,515: not affiliated to general scheme

+ N=159: affiliated to a primary scheme in Mayotte

.—"“""“'Y"""""'\

Controls
N=333,082

Figure 3. Flow-chart of the selection of the population.

years prior to the index date, they had received a median of four
dispensations (IQR: [2-8]) of AH or INCS.

Compared to all patients treated with SLIT liquid, the 2,030
patients who opted out of their data being analyzed were 4 years
younger (median 34 years [IQR: 28-43] vs. 38 years [30-44]), were
more frequently from the lle-de-France region, had a greater his-
tory of AH dispensation (mean 3.9 vs. 5 dispensations) and had
more frequently mild-to-moderate asthma (36.4% vs. 30.8%).

Exposed patients were significantly younger than controls
(respective mean 37.8 vs. 38.8 years) and were more frequently

Table 2. Description of the population at baseline, before weighting.
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SNDS patients matched with Stallergenes Greer database
N=154,122

:'l * N=2,237: inconsistent demographics
------- * + N=1,950: no dispensation of SLIT before end date of
H follow-up

SNDS patients matched with Stallergenes Greer database, with
at least one SLIT dispensation before the end of follow-up
N=149,935

+ N =7,632: dispensation of AIT or SLIT in the year
preceding the index date

N = 11,431: at least one comorbidity

N = 6: age <5 years at index date

N = 14,640: not affiliated to general scheme

N = 42: affiliated to a primary scheme in Mayotte
N = 1,662: followed <2 years after the last SLIT
dispensation

Followed at least 2 years after the last SLIT dispensation
N=114,522

N=112,492

male (44.0% vs. 39.9%). They were less likely to benefit from
CMUc (5.3% vs. 13.3%) and less likely to have comorbidities,
particularly anxiety (6.7% vs. 14.2%), depression (6.9% vs.
11.0%) and GERD (8.2% vs. 17.1%). On the other hand, in
both groups, one-third of patients presented mild-to-moder-
ate asthma (30.8% vs. 29.3%). With regards to AR treatment,
exposed patients had a lower mean number of AH or INCS
dispensed or AH and INCS co-dispensed (Table 2). After IPTW
weighing, patients’ characteristics from both cohorts were
similar (Appendix Figure S1).

Exposed, Controls,
Characteristics, n (%) n=112,492 n=333,082 p
Age at index date, years <0.001
Mean (SD) 37.8 (10.3) 38.8 (20.9)
[5-25] 11,435 (10.2) 92,837 (27.9)
[25-40] 53,349 (47.4) 76,904 (23.1)
[40-50] 34,417 (30.6) 55,863 (16.8)
>50 13,291 (11.8) 107,478 (32.3)
Sex <0.001
Male 49,450 (44.0) 132,845 (39.9)
Female 63,042 (56.0) 200,237 (60.1)
CMUc 5,930 (5.3) 44,324 (13.3) <0.001
Comorbidities
Mild-to-moderate asthma 34,595 (30.8) 97,535 (29.3) <0.001
Anxiety 7,521 (6.7) 47,317 (14.2) <0.001
Depression 7,792 (6.9) 36,743 (11.0) <0.001
Morbid obesity 899 (0.8) 5,058 (1.5) <0.001
Nasal polyposis 24 (0.0) 126 (0.0) 0.006
Gastroesophageal reflux disease 9,256 (8.2) 56,890 (17.1) <0.001
Sinusitis 293 (0.3) 848 (0.3) 0.737
AR treatment dispensation during the 2 years preceding the index date, mean (SD)
AH 3.9 (47) 5.2 (6.4) <0.001
INCS 23 (2.9) 3.6 (44) <0.001
AH and INCS co-dispensation 1.5 (2.3) 1.7 3.5 <0.001
Death 354 (0.3) 8,150 (2.4) <0.001

SD: standard deviation; CMUc: couverture maladie universelle complémentaire; AR: allergic rhinitis; AH: antihistamine; INCS: intranasal corticosteroid.
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4. Discussion

The incidence of AR and asthma is increasing worldwide. The
large scope of allergy phenotypes, associations of allergy phe-
notypes, and global patient management, in particular for
those with preexisting asthma, leads to an unmet medical
need that is addressed by the development of personalized
medicine. SLIT liquid is a targeted treatment, specifically
developed and adapted for a patient to treat his/her specific
allergies taking into account his own immunologic (allergen
sensitizations) profile and response to treatment. Precision
dosing may optimize the overall benefit-risk profile of SLIT
liquid for patients throughout their treatment, enabling them
to achieve both short- and long-term treatment goals, while
ensuring safety [21,22]. The evaluation of this promising per-
sonalized treatment to treat one of the most prevalent and
impactful disease worldwide is necessary and essential to
make public decision makers aware of their public health
interest and maintain their public coverage for patients. To
our knowledge, the EfficAPSI cohort is the first and unique
cohort of patients created by linking the nationwide French
health insurance database with a Company dispensing regis-
try. To date, it is the largest cohort in terms of number of
patients, representativeness, completeness of data and long-
term follow-up.

4.1. Baseline characteristics of EfficAPSI patients

The baseline characteristics of EfficAPSI patients were consis-
tent with the published epidemiologic data, our algorithm
identified about 2.5 million of patients with treated AR (before
randomized sampling) [2,23]. Patients who opted out from the
use of their data appeared to be younger, with more AR
treatment and with more frequent mild-to-moderate asthma.
However, they represented only 1.8% of the SLIT liquid cohort
and are unlikely to influence the results of this large cohort
study. The EfficAPSI cohort is representative of the French
population of patients treated for AR, with or without SLIT
liquid treatment and with or without an history of mild-to-
moderate asthma.

4.2. Methodological considerations

The increasing value of RWE for decision making is incontest-
able: RWE confirms and complements results from RCTs; parti-
cularly for an etiologic treatment such as AIT or personalized
medications [24,25]. RWE studies (or RWS) on AIT make it
possible to obtain results from a larger and more representa-
tive population than in RCTs, and to provide information on
endpoints requiring large cohorts of patients with long-term
follow-up to assess the post-treatment effect and the potential
for prevention.

The purpose of the linkage is to combine data related to an
individual or event from one source with additional data on
the same individual or event from another source, in order to
generate synergy and improve quality and completeness of
data [26]. In EfficAPSI cohort, the Stallergenes Greer registry
provides valuable information on SLIT liquid treatment details
as received by the patients (date, type of allergen, etc.) which

could not be identified solely based on the SNDS medical-
administrative database. Conversely, the SNDS provides infor-
mation of all in- and out-patients reimbursements, without
clinical related data. Therefore, this study can benefit from
comprehensive data of a large representative nationwide
cohort reflecting actual clinical practice.

However, RWS also face limitations including less robust
methodology (notably lack of randomization), less struc-
tured and controlled data, and presence of confounding
factors leading to the inability to match the reliability and
accuracy of RCTs [27,28]. As with all studies using a medico-
administrative or claim database such as SNDS, the absence
of clinical data may be a limitation of the study. For
instance, information on subtypes of allergen sensitizations
is not available in the SNDS but only in Stallergenes Greer’s
database, which limits the interpretation when comparing
the SLIT and control groups. However, the identification of
AR and the diagnosis of asthma in the SNDS are validated
and all drugs are available which allows us to identify all
patients, treatment modifications, exacerbation, or improve-
ment of asthma disease. Therefore, to ensure comparability
between patients receiving SLIT liquid and control patients,
we applied relevant inclusion criteria based on several dis-
pensations of AR treatment, identifying only moderate to
severe AR patients who were likely to be treated with SLIT
liquid. In EfficAPSI study, certain methodological aspects
mirroring those from RCTs were considered to address
some of these limitations and provide a high-quality RWE
as recommended [29,30]. An example of a good-quality
retrospective database study (REACT study) on AIT was
recently published [14,30]. Similarly, our study was con-
ducted following guidelines to conduct qualitative observa-
tional studies [31,32]. Propensity score-based methods,
several definitions and sensitivity analyses were performed
to reinforce the consistency and robustness of the initial
analyses.

Baseline characteristics of the cohort are not similar
between ‘SLIT liquid exposed patients’ and ‘control
patients,” with, as expected, younger ‘SLIT liquid exposed’
patients having fewer comorbidities compared to controls.
However, the high statistical power of our cohort must be
taken into account for all these analyses at baseline: a
difference of 1 dispensation over 2years or of 1% for
mild-to-moderate asthma history could not be interpreted
as a significant difference between groups. Furthermore,
the construction of a propensity score, in collaboration
with five clinicians specialized in allergology, clinical phar-
macology and pneumology, allows us to have comparable
groups of patients and to adjust for measured and unmea-
sured confounders. Propensity score-based methods (pro-
pensity score matching [PSM] and IPTW) are increasingly
popular methods used to address confounding by indica-
tion in real-world studies and aimed to achieve a balanced
distribution of confounders across treatment groups,
thereby more closely emulating the properties of a RCT
[33]. From a statistical standpoint, the IPTW method we
used has been shown to lead to more robust and less
biased estimations of the treatment effect when there are
few outcome events relative to the number of potential



confounders (i.e., fewer than eight events per confounder)
[33]. When comparing SLIT liquid exposed and control
patients, the weight for each patient is calculated by invert-
ing the probability of receiving the treatment that the
patient did in fact receive. IPTW provides an estimation of
the Average Treatment Effect (ATE) because the study
population is re-weighted to assess the effects of the treat-
ment in the scenario that it was offered to all patients
within the population. On the other hand, the PSM, used
in the REACT study [14,30], estimates the Average
Treatment effect for the Treated (ATT), excluding all
unmatched patients. Consequently, results only reflect the
effect of treatment for patients actually treated [33].

The linkage between the two databases will allow to eval-
uate the impact of SLIT liquid treatment in terms of asthma
occurrence, of HCRU, and of health-economic burden. The
significance of this cohort, which contains all healthcare con-
sumption data for the whole population, is that it enables the
development of robust algorithms to define the events of
interest, particularly asthma occurrence. Furthermore, the
inclusion of all types of healthcare consumption, both specific
and nonspecific of AR or asthma, allows for comprehensive
analyses.

5. Conclusions

The EfficAPSI cohort shows the potential to link a patient
dispensing registry to the SNDS, to constitute a registry and
claims cohort enriched database. To date, the EfficAPSI
cohort has the largest number of person-years of follow-
up in the field of AIT. The completeness of the data, during
treatment and follow-up, will allow to evaluate all patients’
care, including the care pathway, in the French healthcare
system to evaluate SLIT liquid and provide important
insights about this personalized medicine in real-life. Based
on a rigorous methodology ensuring consistency and
robustness of the results, the EfficAPSI cohort will enable
to substantiate the SLIT liquid evidence established in RCTs
during treatment and after treatment cessation on patients
treated for AR with and without asthma.
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