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ABSTRACT

Introduction: Medication availability and costs can be highly variable across countries and in different time periods. We aimed
to conduct a survey among local experts to obtain information on the availability and costs of allergic rhinitis medications in
different countries.

Methods: We sent a survey to members of the Allergic Rhinitis and its Impact on Asthma (ARIA) group, asking for the avail-
ability and the lowest cost of specific allergic rhinitis medications in their respective countries. Data in local currencies were
converted to 2024 US Dollars adjusted for Purchasing Power Parity (PPP). We compared the costs of different medication classes,
assuming, for each class, the least expensive drug in each country, as well as full treatment adherence.

Results: We received responses from ARIA experts in 51 different countries. Intranasal corticosteroids (INCS) and oral an-
tihistamines (OAH) were available in all countries, but this was not observed for intranasal antihistamines (INAH) or for
INAH-+INCS. In most countries, OAH was the least costly drug class, while INAH+INCS was the most expensive. Among INCS,
beclomethasone was the medication most frequently identified as the cheapest, while cetirizine and loratadine were the OAH
most frequently reported as the least expensive. Among INAH+INCS, azelastine-fluticasone was more frequently identified as
less costly than olopatadine-mometasone.

Conclusion: There is an important across-country and across-class variability in terms of costs of allergic rhinitis medications.
The results of this study will inform the ARTA-EAACI 2024-2025 guidelines.

For affiliations refer to page 8.
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1 | Introduction

Several medication classes can be used in the treatment of al-
lergic rhinitis (AR), including, among others, intranasal cor-
ticosteroids (INCS), intranasal antihistamines (INAH), fixed
combinations of INAH+INCS, and oral antihistamines (OAH).
These medication classes differ not only in their efficacy and
safety [1, 2] but also in other aspects such as acceptability, im-
pact on equity, or costs. All these aspects should be considered
when drafting recommendations on AR treatment. In fact, the
Evidence-to-Decision (EtD) framework considers 12 criteria for
which information is needed to inform guideline recommen-
dations [3, 4]. Among them, three deal with resources required
(costs) and cost-effectiveness.

The importance of considering information on costs for
decision-making should not be downplayed: less affordable
treatments may not be accessible to all patients, which can lead
to important consequences in terms of equity. Affordability of
the treatments may also have an impact on adherence. In addi-
tion, information on costs is necessary to identify which medi-
cations are cost-effective. However, obtaining such information
can be challenging, because there is a high across-country vari-
ability in medication costs (and availability) and the costs of
medications also tend to change with time. For example, the
introduction of generic drugs into the market creates price com-
petition, resulting in a substantial decrease in the price of med-
ications. This process, however, varies between products and
countries, which highlights the relevance of obtaining data on
costs for each country [5]. Private companies often have data
on medication costs, but geographical coverage is frequently
limited.

The geographical differences in medication costs may also result
in variations on which individual medications are the cheapest
or on medication classes across different countries. Therefore,
to inform the decision-making process, evidence on the costs of
rhinitis medications should be both current and geographically
diverse. Unfortunately, such comprehensive and updated evi-
dence is lacking, with most published studies being over 10years
old and restricted to specific countries [6-11].

Therefore, and in the context of the development of the
2024-2025 update of the Allergic Rhinitis and its Impact on
Asthma (ARIA) - European Academy of Allergy and Clinical
Immunology (EAACI) Guidelines (ARIA-EAACI 2024-2025)
[12, 13], we aimed to conduct a survey among local experts to
obtain estimates of the costs of AR medications across the dif-
ferent countries of the world.

2 | Methods
2.1 | Study Design

We conducted a cross-sectional study to assess the availabil-
ity and costs of different pharmacological treatments for AR
across countries in 2024. In particular, we sent a survey to ex-
perts of the ARIA group, questioning them on the availabil-
ity and lowest cost of several individual rhinitis medications

(from different drug classes) in their respective countries.
Our selection of ARIA experts was chosen for convenience:
we needed to be sure that they understood our briefing and
purpose. In addition, they were likely to have efficient net-
works in order to find data that were not necessarily pub-
licly available. We encouraged the ARIA experts to forward
the survey to other colleagues in countries where data were
absent.

2.2 | Participants

To be eligible for this study, the participants had to be members
of the ARIA group or health professionals indicated by ARIA
experts. The ARIA group is a non-governmental organization
dedicated to educating and implementing evidence-based man-
agement for AR and asthma worldwide [14].

2.3 | Data Collection

We created a survey asking ARIA members about the availabil-
ity (either on prescription or over-the-counter) and lowest costs
of a set of medications commonly used to treat AR (Table 1).
In particular, we asked for the availability and costs of INCS,
INAH, INAH+INCS, oral antihistamines (OAH), alongside
other nasal, oral, and ocular medications for rhinitis.

In terms of costs, participants were requested to report the
current lowest cost available in their country for each treat-
ment, considering the monthly cost per patient and assum-
ing full adherence to the prescribed treatment. Participants
were asked to present costs in their local currency. Of note,
for each medication, the survey asked whether a generic was
available.

The survey was sent to all ARIA experts by email in July 2024,
with a reminder in the three subsequent months. In addition, the
survey was publicized on ARIA group webinars and in meetings
presenting scientific results of the ARIA group.

2.4 | Data Analysis

Categorical variables were described using absolute and relative
frequencies, while continuous variables were described using
ranges.

We converted cost estimates provided in local currencies into
2024 US Dollars adjusted for Purchasing Power Parity (USD
PPP) (https://data.worldbank.org/indicator/PA.NUS.PPP). This
enabled estimates from different countries to be compared by
adjusting them to the respective purchasing powers.

In cases where there was more than one answer per country,
with different provided costs for the same drug, we considered
the average value if the difference was lower than 5 USD PPP.
If the difference was higher than 5 USD PPP, a third special-
ist solved the disagreement by analyzing the respective data
sources.

Allergy, 2026

85UB017 SUOWIIOD BA 181D 3|qeo ! dde au Aq peusenob a1 S3jo e YO ‘35N JO S3NJ 10y Al 8UINUO AB|IA UO (SUOHIPUOD-PUR-SLUBYWOD A3 | 1M ARe.d 1 [ou{UO//SdRY) SUORIPUOD PUe S L 83 88S *[9202/70/T2] U0 Arelqi auljuo A8|IM ‘eiuenysi aueyooD Aq Ove0L |le/TTTT OT/I0p/ALD" A3 1M ARIq U1 IUO//SONY WO.) papeojumoq ‘0 ‘G66686ET


https://data.worldbank.org/indicator/PA.NUS.PPP

TABLE 1 | Allergic rhinitis medications for which costs were
evaluated.

Drug class Drugs

Beclomethasone
dipropionate

Intranasal corticosteroids

Budesonide
Ciclesonide
Dexamethasone
Flunisolide
Fluticasone furoate
Fluticasone propionate
Mometasone furoate
Triamcinolone acetonide
Intranasal antihistamines Azelastine 0.10%
Azelastine 0.15%
Levocabastine
Olopatadine

Fixed combinations of Azelastine-fluticasone

intranasal antihistamines and

. . Olopatadine-mometasone
corticosteroids

Oral antihistamines Bilastine
Cetirizine
Desloratadine
Ebastine
Fexofenadine
Levocetirizine

Loratadine

Rupatadine

To compare the costs between different medication classes, we
considered the least expensive drug of each class in each country
(e.g., if loratadine was the least expensive OAH in a certain coun-
try, we assumed that the costs of being treated with OAH in that
country corresponded to those of loratadine). We presented our re-
sults for one month of treatment, assuming full adherence to med-
ication (i.e., that the medication was used every day of the month).

3 | Results

We received 67 valid responses corresponding to a 20.0% re-
sponse rate. The experts were from 51 countries, and we were
able to obtain responses from 60.0% of the countries with ARTA
experts (N=385). The continent with the largest number of repre-
sented countries was Europe (N=23), followed by Asia (N=16),
America (N=9), Africa (N=2), and Oceania (N=1). For Africa,
we obtained responses from 18.2% of the countries having ARIA

experts; for Europe, Asia, and America, this percentage ranged
between 63.9% and 69.2%.

By comparing drug classes, OAH was the cheapest drug class in
most countries (36 countries), followed by INCS (12 countries)
and INAH (4 countries). INAH+INCS was never identified as
the cheapest drug class.

3.1 | Intranasal Corticosteroids

INCS were available in all 51 countries. Among INCS, the most
widely available were fluticasone propionate and mometasone
furoate (48 countries). Those less widely available were dexa-
methasone (9 countries) and flunisolide (8 countries).

The lowest cost of INCS (assuming full adherence) was found
in Israel, with a monthly cost per patient of 0.28 USD PPP. By
contrast, the highest costs were reported at 57.67 USD PPP in
Argentina (Figure 1A).

Beclomethasone (N =18) and mometasone furoate (N=17) were
identified as the cheapest medications in the largest number
of countries, followed by fluticasone propionate (N=7) and
budesonide (N=6) (Figure 2). Ciclesonide and triamcinolone
were never identified as the cheapest drugs.

3.2 | Intranasal Antihistamines

INAH were available in 35 countries (68.6%), with the most
widely available being azelastine 0.10% (30 countries). All other
INAH were reported to be available in less than half of the
countries.

The lowest monthly costs of INAH were found in Bangladesh
(1.5 USD PPP), whereas the highest were reported in Colombia
(71.37 USD PPP) (Figure 1B).

Azelastine 0.10% was identified as the cheapest medication in
the largest number of countries (N =21).

3.3 | Intranasal Antihistamines + Intranasal
Corticosteroids

INAH+INCS were available in 45 countries (88.2%). Among
INAH+INCS, the most widely available was azelastine + flut-
icasone (43 countries), which was the cheapest combination in
33 countries.

The lowest cost of INAH+INCS was found in Bangladesh

(monthly cost per patient: 2.7 USD PPP); the highest cost was
found in Argentina (100.75 USD PPP) (Figure 1C).

3.4 | Oral Antihistamines

OAH were available in all 51 countries. Among OAH, the most
widely available were cetirizine (51 countries) and loratadine (51
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00-5 USD PPP 05-10 USD PPP 010-15USD PPP O No response

015-20 USD PPP [@20-25 USD PPP [ 25-30 USD PPP

H30-40 USD PPP W 40-50 USD PPP m>50 USD ppp [ Noavailability at the

time of the survey

FIGURE1 | Monthly costs associated with the use of intranasal corticosteroids (A), intranasal antihistamines (B), or fixed combinations of intra-
nasal antihistamines + corticosteroids (C). Monthly costs assume full adherence to medication use and the choice of the least expensive medication
within each class. Data of 2024.
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A. Least expensive medication

gt

Colour legend
OBeclomethasone
EFluticasone propionate BEMometasone
ONo response to the survey

Budesonide

EFluticasone furoate
[ Various

ECiclesonide
OTriamcinolone

FIGURE 2 | Leastexpensive (A) and most expensive (B) intranasal corticosteroid in each country. The colour of each country indicates the least

expensive and the most expensive intranasal corticosteroid as of 2024.

countries). On the other hand, ebastine was the less widely avail-
able (27 countries).

The lowest cost of OAH (assuming full adherence) was found
in Hong Kong, with a monthly cost per patient of 0.39 USD PPP
(Figure 3). By contrast, the highest costs were reported at 61.94
USD PPP in Argentina (Figure 3).

Cetirizine was identified as the cheapest medication in the
largest number of countries (N=18), followed by desloratadine
(N=10) and loratadine (N=10) (Figure 4). Bilastine was never
identified as the cheapest drug.

4 | Discussion

In this study, we surveyed ARIA experts and observed that INCS
and OAH were the most widely available medication classes,

with at least one medication being available in all assessed
countries. In addition, in most countries, OAH are the cheap-
est medications. By contrast, INAH+INCS are most often the
most expensive medications. However, this does not necessarily
mean that INCS and INAH+INCS are not cost-effective: a recent
systematic review has reported that INCS and INAH+INCS are
more effective than OAH [2], and it is possible that the society
is willing to pay for the additional benefits resulting from the
use of intranasal medications (rendering them cost-effective).
Furthermore, we assumed full adherence to the treatment, but
this very rarely occurs [15, 16]. Patients can often adequately
control their symptoms even if not fully complying with daily
treatment. This introduces important variations in the actual
expenses that patients have to incur for rhinitis medications.
While this variability is influenced by the severity of the dis-
ease, it is also important to note that the capacity of achieving
adequate control on an as-needed basis may also vary according
to the medication being used [15].
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[J5-10 USD PPP
@ 20-25 USD PPP
W 40-50 USD PPP

FIGURE 3 | Monthly costs associated with the use of oral antihistamines. Monthly costs assume full adherence to medication use and the choice

[0 0-5 USD PPP
0 15-20 USD PPP
W 30-40 USD PPP

of the least expensive medication within each class. Data of 2024.

Overall, the lowest medication costs adjusted for PPP were
found in Asia. In contrast, the highest costs tended to be in
South America. While the reported values partly reflect dif-
ferences in purchase power of the countries being compared,
the same trend was observed when costs were expressed in
USD not adjusted for purchase power. For INCS, the low-
est costs were reported in Israel (0.3 USD), Bangladesh (1.3
USD), and India (2.5 USD), while the highest were reported
in Argentina (26.5 USD) and Uruguay (30.7 USD). For OAH,
the lowest costs were reported in Bangladesh (0.1 USD) and
India (0.2 USD), and the highest in Argentina (28.4 USD) and
Uruguay (35.7 USD). Of note, even within the same region,
large across-country variability in medication expenses was
often observed. Importantly, there is also substantial across-
country variability in terms of reimbursement or coverage of
medication costs: that is, there are some countries where pa-
tients (all or a subset) have access to reduced medications at a
reduced price (examples based on the comments from ARIA
experts are found in Supplementary Figure 1). Moreover,
there are differences between regions in some countries.
As an example, INCS are reimbursed in some but not most
Italian regions, explaining differences in medication sale
patterns [17].

To prescribe the best drug for each patient, it is important not
only to consider the efficacy and safety of the medications
but also other aspects such as acceptability and affordability.
Considering that AR is a chronic disease, patients can have
expenses through long periods of their lives with these med-
ications. As suggested by studies in other chronic diseases,
medication costs appear to have an impact on treatment

[0 10-15 USD PPP
@ 25-30 USD PPP
W >50 USD PPP

[0 No response to the survey

adherence [18-22]. Options that can mitigate costs with AR
medications include (i) prescribing the least expensive med-
ications within each class that do not result in efficacy loss,
(ii) prescribing generic medications when available, and (iii)
adopting an as-needed treatment strategy when adequate [23].
The ARTA-EAACI 2024-2025 guidelines will support these
options by providing evidence and recommendations on (i)
different individual medications within the same class, and
(ii) as-needed versus chronic treatment strategies. In addition,
the ARIA-EAACI 2024-2025 guidelines provide indication on
the medications available in the World Health Organization
List of Essential Medicines. Both OAH and INCS—the two
most available classes—have medications in that list, namely
cetirizine, fexofenadine, loratadine (OAH), and budesonide
(INCS) [24].

This study has some limitations. First, the data were self-
reported by experts in each country, and, in several countries,
there was no possibility of verifying the reliability of the infor-
mation using official sources. In addition, we observed a low
response rate, with only one-fifth of the ARIA experts having
responded to the survey. Nevertheless, these experts repre-
sented 60% of the countries with ARIA members. However,
it is important to note that the frequency of countries with
experts answering the survey displayed geographic hetero-
geneity. As a result, there was underrepresentation in some
regions, particularly in Africa, with only two responses from
African countries (only one from Sub-Saharan Africa) out of
eleven with ARIA experts. In some African countries, phar-
macists often stock the drugs that are prescribed or requested
by patients. If there is no demand (due to low awareness of the

Allergy, 2026

85UB017 SUOWIIOD BA 181D 3|qeo ! dde au Aq peusenob a1 S3jo e YO ‘35N JO S3NJ 10y Al 8UINUO AB|IA UO (SUOHIPUOD-PUR-SLUBYWOD A3 | 1M ARe.d 1 [ou{UO//SdRY) SUORIPUOD PUe S L 83 88S *[9202/70/T2] U0 Arelqi auljuo A8|IM ‘eiuenysi aueyooD Aq Ove0L |le/TTTT OT/I0p/ALD" A3 1M ARIq U1 IUO//SONY WO.) papeojumoq ‘0 ‘G66686ET



A. Least expensive medication

Colour legend

EBilastine ECetirizine
BELevocetirizine OLoratadine
CONo response to the survey

ODesloratadine
ERupatadine

EEbastine
EOther

B Fexofenadine
ESeveral

FIGURE4 | Leastexpensive (A)and most expensive (B) oral antihistamine in each country. The colour of each country indicates the least expen-

sive and the most expensive oral antihistamine as of 2024.

benefits or low ability to pay), then pharmacists do not stock,
resulting in an availability problem as well as a lack of compe-
tition that can keep prices high [25, 26]. Another limitation is
that, for prescribed drugs, we did not collect information on
the amount that was covered vis-a-vis that paid out of pocket
by the patients. Finally, this study only aimed to examine the
drug costs, so it does not provide information on the cost-
effectiveness of treatments. However, the data that we have
collected can be used in future cost-effectiveness studies.

This study also has important strengths. First, we received
responses from all the continents with permanent inhab-
itants, allowing a global view of the costs across the world.
Furthermore, while this study is based on the data reported by
healthcare professionals, we surveyed local ARIA experts to
ensure greater accuracy. Finally, despite the data having been
obtained in each local currency, we presented results in USD
PPP, enabling the comparison to take into account differences
across countries in purchasing power.

In terms of implications, this study is directly informing the
ARTA-EAACI 2024-2025 guidelines. In particular, as these
guidelines follow the GRADE methodology, the development
of recommendations implies gathering evidence for twelve
different criteria, namely those of the Evidence-to-Decision
framework. Two of these criteria concern the costs (“resources
required”) and cost-effectiveness of interventions. The logic
for this consideration is grounded on their implications: as
an example, high costs may be a barrier to an adequate use
of a medication—if patients cannot afford a treatment, their
adherence may be suboptimal, which may reflect in an inade-
quate control of their symptoms. The results presented in this
study may help health professionals choose the most effective
medication (e.g., when choosing between different INCS or
OAH) after considering the options available and affordable
for the patient in the respective country. In addition, the re-
sults of this study support tailoring implementation consid-
erations for low- and middle-income countries. Of note, the
ARIA-EAACI 2024-2025 guidelines concern exclusively the
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pharmacological treatment of AR, as there are other EAACI
guidelines being conducted on allergen immunotherapy (AIT)
for AR. Moreover, AIT costs are a complex topic, as there are
differences between AIT forms for reimbursement within and
between countries (with changes in reimbursement policies
being expected for the near future). As a result, this survey
only evaluated the costs and availability of AR pharmacologi-
cal treatments and did not inquire about AIT. Considering (i)
the relevance of AIT for AR treatment and (ii) the importance
of future economic evaluation studies comparing AIT versus
pharmacological treatment, future surveys may replicate the
methodology of this study to evaluate the costs and reimburse-
ment of AIT across different countries and inform the EAACI
guidelines on AIT.

In conclusion, we conducted a survey of ARIA experts to
study the costs and availability of AR pharmacological treat-
ments across the world. We observed that OAH were the most
commonly available and, in most countries, the least expen-
sive medication class. Regarding intranasal medications,
INCS tended to be less expensive than INAH or INAH+INCS.
Within each class, the cheapest medication varied across
countries. The results of this study will inform the ARIA-
EAACIT 2024-2025 guidelines.
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