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Significance of the Study

• The inclusion of integrated care pathways (ICPs) and health app with integrated person-centered care 
represents the management strategy of the Allergic Rhinitis and Its Impact on Asthma (ARIA) Phase 4.

• ICP can improve pharmacotherapy and allergen immunotherapy.
• Special features of Kuwait’s health care system include the organization of tertiary health care which 

provides management of allergic rhinitis for Kuwaiti citizens and expatriates.
• ARIA guidelines are being integrated into Kuwait’s health care system.
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Abstract
A worldwide increase in prevalence of allergic diseases has 
led to adaptations in national and international health care 
systems. ARIA (Allergic Rhinitis and Its Impact on Asthma) 
initiative develops internationally applicable guidelines for 
allergic respiratory diseases. In collaboration with interna-
tional initiatives, ARIA offers updates of real-life integrated 

care pathways (ICPs) for digitally assisted, integrated, and in-
dividualized treatment of allergic rhinitis (AR). This article 
presents certain aspects of the health care system in Kuwait 
with reference to the management of AR and the objective 
of introducing ICPs and adopting the latest ARIA recommen-
dations. Guidelines for ICPs include aspects of patients and 
health care providers and cover key areas of management of 
AR. This model of guidelines supports real-life health care 
better than traditional models. ARIA recommendations will 
be locally integrated in the health care system with the aim 
of improving both pharmacotherapy and allergy immuno-
therapy. © 2020 The Author(s)

Published by S. Karger AG, Basel

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.



2019 ARIA Care Pathways in Kuwait 321Med Princ Pract 2021;30:320–330
DOI: 10.1159/000512493

Introduction

Upgrades on management strategies are needed to 
support the improvement of the health care system due 
to a rapid increase in the burden and cost of allergic dis-
eases worldwide [1]. A meeting for chronic disease care 
organized by MASK (Mobile Airways Sentinel Network) 
[2] and POLLAR (Impact of Air Pollution on Asthma 
and Rhinitis, European Institute for Innovation and 
Technology Health) [3] was held in Paris, on December 
3, 2018, in collaboration with professional and patient 
organizations in the field of allergy and airway diseases. 
Real-life integrated care pathways (ICPs) were recom-
mended for digitally enabled, integrated, and individual-
ized care for rhinitis and asthma multimorbidity embed-
ding environmental exposure [2]. ICPs are structured 
multidisciplinary plans detailing key steps of patient care 
[4]. They promote the translation of recommendations 
into local protocols and their application to clinical prac-
tice [5]. AIRWAYS ICPs (Integrated care pathways for 
airway diseases) [6] were the first steps towards the de-
velopment of ICPs for rhinitis and asthma multimorbid-
ity [7]. The urgent need to develop next-generation AR 
guidelines for pharmacotherapy and ICPs for allergen 
immunotherapy (AIT) resulted in two publications fol-
lowing the Paris meeting [8, 9]. The ICP guidelines cover 
key areas of the care of AR patients with views from both 
patients and health care providers. The recommenda-
tions should be adapted to local conditions and national 
health systems. This article presents an overview of AR 
management in Kuwait with suggested adaptations based 
on latest ARIA recommendations supported by the Min-
istry of Health (MOH) in Kuwait, Kuwait Society of Al-
lergy and Clinical Immunology (KSACI), and Kuwait 
Thoracic Society (KTS).

AR in Kuwait

Prevalence and Burden
The International Study of Asthma and Allergies in 

Childhood (ISAAC), conducted in 1995–1996 [10] and in 
2001–2002 [11] in Kuwait, estimated the prevalence of al-
lergic diseases among school children. These studies in-
dicated that allergic diseases are common in Kuwait and 
are comparable to estimates from Westernized countries 
with an increase in the diagnosis of AR from 17.1 to 22.2% 
over a period of 8 years [12]. In a recent cross-sectional 
study in Kuwait that involved university students (young 
adults), a large proportion of participants (37.7%) report-

ed current symptoms of rhinitis with an estimated preva-
lence of 20.4% [13]. With regard to allergic multimorbid-
ity, the coexistence of “asthma and rhinitis” was the most 
common allergic multimorbidity which is supported by 
the “one airway, one disease” notion [14]. This was fol-
lowed by the coexistence of “rhinitis and eczema” and 
“asthma, rhinitis, and eczema” among adults. The most 
common risk factors for the development of allergic dis-
eases and allergic multimorbidity were parental history of 
allergic disease followed by pet ownership [14]. A cross-
sectional study in 2018, conducted in a single center in 
Kuwait, showed that only 30% of patients considered ac-
tive management of AR while 70% responded that they 
do not use any medication [15]. The SNAPSHOT pro-
gram provides current data on AR burden in the adult 
general population of 5 Middle Eastern countries (Egypt, 
Turkey, Kuwait, Saudi Arabia, and the United Arab Emir-
ates, the latter three grouped into a Gulf cluster) [16]. AR 
in general results in a negative impact on quality of life, 
quality of sleep, and daily activities [16].

Specific Risk Factors
Kuwait is a desert country where the prevailing high 

temperatures, low humidity, and scant vegetation sug-
gest a low prevalence of allergy. On the contrary, 
Ezeamuzie et al. [17] reported that Bermuda grass, house 
dust mite (Dermatophagoides pteronyssinus), and Che-
nopodium album are the most prevalent sensitizing al-
lergens. Polysensitization was found to be common, and 
atopy was highly prevalent among young adults in Ku-
wait, with a higher prevalence rate among citizens com-
pared to expatriates which suggests the involvement of 
genetic or local environmental factors [17]. Behbehani et 
al. [18] identified two seasonal pollen peaks in Kuwait: 
grass (Gramineae spp.) peaked from April to May and 
weeds (Chenopodiaceae spp. and Amaranthaceae spp.) 
from September to October. These pollens appear to be 
the dominant aeroallergens because they are commonly 
identified during allergy skin testing and pollen surveys 
[19]. House dust mite, cat, and cockroach allergens are 
found in public places (e.g., mosques, restaurants, nurs-
eries, hospitals, cinemas, and schools) but do not reach 
levels that are typically associated with exacerbation of 
symptoms [20].

Rates of cat and dog ownership are low in Kuwait be-
cause of cultural habits; however, stray cats may pose a 
relevant risk for developing perennial AR, and therefore 
evaluation of sensitization by skin prick test and possibly 
nasal provocation test should be considered [21]. Indoor 
and outdoor molds, predominantly Alternaria, Aspergil-
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lus, Cladosporium, and Penicillium, primarily occurring 
during November to January and July, have a greater im-
pact on individuals with asthma, rather than those with 
AR alone [22].

Management of AR in Kuwait’s Health Care System
Both the national and private sectors provide health/

medical care for both citizens and expatriates, with pri-
mary health care being provided by the public sector. The 
health care system is organized in three sectors:
1. Primary health care is provided by general practitio-

ners (GPs); patients with AR symptoms are usually 
first assessed in local polyclinics by GPs and are then 
sent to a specialized allergy center for further assess-
ment.

2. Secondary health care is provided by medical special-
ists. According to the national health policy, patients 
are referred by primary care professionals for second-
ary care. Referrals are open to both citizens and expa-
triates in Kuwait. Ear-nose-throat specialists are con-
sulted at this level for further assessment of AR pa-
tients.

3. Tertiary health care is usually specialized for inpa-
tients, as well as for referrals from primary and second-
ary health care. More detailed investigations are usu-
ally carried out for targeted therapy. The tertiary al-
lergy center is a public specialized center that provides 
full diagnostic and therapeutic options for patients. 
Recently, many institutions including the Ministry of 
Health (MOH), Kuwait Institute for Medical Special-
ization (KIMS), Kuwait University (KU), and Kuwait 
Foundation for the Advancement of Sciences (KFAS) 
have introduced a national allergy and clinical immu-
nology training program in order to increase the num-
ber of allergists in Kuwait. More epidemiological stud-
ies are ongoing to ascertain the extent of burden of 
allergic diseases. Undergraduate and postgraduate 
trainees, as well as GPs, are receiving regular training 
in specialized tertiary centers, such as the Al-Rashed 
Allergy Center.

ARIA Activities in Kuwait
Many activities based on ARIA recommendations are 

regularly carried out under the supervision of the Minis-
try of Health. Continuous medical education by special-
ists in allergy and clinical immunology is provided for 
GPs and specialists. Guidelines for the management of 
AR and asthma are regularly updated and presented to 
health care practitioners. Pocket guides and treatment al-
gorithms for physicians are distributed by the Kuwait So-

ciety of Allergy and Clinical Immunology (KSACI). The 
tertiary allergy center has an important role in promotion 
of health care and generation of real-life data to facilitate 
the provision of all necessary resources for the establish-
ment of ICPs in Kuwait. KSACI have used the tertiary 
center as a platform for health care promotion and educa-
tion, with weekly case discussions, continuous medical 
education, and local and international meetings for all 
specialists. Furthermore, research studies and real-life 
data projects are conducted and published in peer-re-
viewed journals, under the support of the MOH. Cam-
paigns for public awareness of AR are organized on an 
annual basis, promoting the importance of early diagno-
sis, triggering factors, self-care, and updates on treat-
ment. Such campaigns include the World Allergy Week, 
national AR patient advocacy group, and AR Annual 
Day.

Next-Generation ARIA-GRADE Guidelines

The GRADE (Grading of Recommendations, Assess-
ment, Development, and Evaluation) methodology ex-
plicitly considers all types of study designs, but guideline 
developers often prefer to restrict guidelines to random-
ized control trials (RCTs). GRADE also considers evi-
dence on values and preferences, acceptability and feasi-
bility, or directness of findings. In order to implement 
the updated ARIA-GRADE guidelines on management 
of AR in Kuwait, we need to evaluate the local existing 
resources and ongoing initiatives in the health care sys-
tem.

Evidence Considered for the Development of ARIA 
ICPs
The MASK algorithm based on the visual analog scale 

(VAS) was devised [29] and digitalized [30] to propose 
step-up or step-down AR treatment (Fig.  1). Although 
few head-to-head comparisons of medications using 
RCTs are available [31, 32], the comparison of AR medi-
cations has been proposed by reviews [28] and guidelines 
[24–26, 29]. A Health Technology Assessment concluded 
that most AR medications had a similar effect [33]. How-
ever, this study used a method that was too stringent, and 
that did not enable differentiation between medications. 
The ARIA revision 2016 [25] and the US Practice Param-
eters 2017 [26] developed independently used the same 
methodological approach, GRADE. Interestingly, the 
same questions were analyzed. Two major outcomes, ef-
ficacy and speed of action, were considered in the treat-
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ment of moderate-severe rhinitis. For these recommen-
dations, the level of evidence was low [3, 4] or very low 
[2]. The ARIA 2016 revision [25] and the US Practice Pa-
rameters 2017 [26], mainly based on RCTs, support the 
MASK algorithm [29].

Pharmacological Treatment of AR

Although the GRADE methodology considers all 
types of study designs, however, evidence on values, pref-
erences, acceptability, and feasibility is equally important 

Assessment of control in untreated symptomatic patient

VAS < 5/10

VAS < 5/10

VAS < 5/10

VAS ≥ 5/10

VAS ≥ 5/10

VAS ≥ 5/10

Initiate treatment
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1st Line
(Anti H1 oral/IN
or INCS or LTRA
or INcs + AZE*)
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Intermittent rhinitis: ANY
Persistent rhinitis: INCS or

INCS + AZE

Re-assess VAS daily up to 48–72 h

Step up and Re-assess VAS daily up to 7–14 days

If symptomatic: continue treatment
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treatment or STOP
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specialist and AIT*: Consider INCS + AZE if previous treatment ineffective (historical)
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Persistent rhinitis
or allergen exposure
Maintain or step up

treatmentFig. 1. a Step-up algorithm in untreated pa-
tients using the visual analog scale (VAS) 
(adolescents over 12 years and adults). The 
proposed algorithm considers the treat-
ment steps and the patient’s preference. 
VAS levels are in ratio. If ocular symptoms 
remain once treatment has been initiated, 
add intraocular treatment. b Step-up algo-
rithm in treated patients using the VAS 
(adolescents over 12 years and adults). The 
proposed algorithm considers the treat-
ment steps and the patient’s preference. 
VAS levels are in ratio. If ocular symptoms 
are remaining, add intraocular treatment. 
AIT, allergen immunotherapy.
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for implementation of initiatives. There is an increasing 
trend to use real-world evidence (RWE) to inform clini-
cal practice [23]. Ideally, both types of evidence should 
be merged. During the Paris meeting, next-generation 
guidelines for the pharmacologic treatment of AR were 
developed using existing GRADE-based guidelines for 
AR [24–26], tested using RWE and provided by mobile 
technology [2, 3, 27] and chamber studies (Table 1). Al-
though different types of studies (e.g., RCTs and park 
setting studies) were used for the evaluation of action of 
AR drugs, pollen exposure chambers of Ontario [34–37] 
and Vienna [38–40] proved to be more precise [38] and 
robust [39] than others. These recommendations were 
used to refine the MASK algorithm for treatment of AR 
proposed by a consensus group [29]. Overall, GRADE 
AR guidelines agree on certain important points [24–26, 
31] (Box 1). Interestingly, all the components of the up-
dated ARIA-based guidelines have been adopted in the 
treatment of AR patients in Kuwait. This recommenda-
tion, as shown in Box 1, is based on the availability of dif-
ferent modalities of pharmacotherapy and AIT that are 
made available by the MOH for treatment of AR. Ac-
cording to the local health care system, we are incorpo-
rating the updated MASK algorithm for treatment of AR 
in Kuwait.

Box 1.

Recommendations for pharmacotherapy in AR

Oral or intranasal H1-antihistamines are less effec-
tive than intranasal corticosteroids (INCSs) for the con-
trol of all rhinitis symptoms [24, 44–46]. They are how-
ever effective in many patients with mild/moderate dis-
ease, and many patients prefer oral medications to 
intranasal ones. Comparisons between oral and intrana-
sal H1-antihistamines differ between recommenda-
tions, and definite conclusions have not been reached. 
In patients with severe rhinitis, INCSs represent the 
first-line treatment. However, they need a few days to be 
fully effective.

The combination of an oral H1-antihistamine and an 
INCS does not offer a better efficacy than INCS alone 
[25, 26] although this practice is common globally. 
MPAzeFlu, combined intranasal fluticasone propionate 
and azelastine in a single device, is more effective than 
monotherapy and indicated when monotherapy with 
INCSs is considered inadequate [25, 26, 47, 48], for 
those with severe AR or for patients who want a rapid 
symptom relief [25, 26]. A chamber study confirmed the 
speed of onset of the combination [34, 49]. All recom-
mended medications are considered to be safe at the 

Table 1. Next-generation ARIA-GRADE guidelines

GRADE 
recommendation

mHealth RWE Chamber 
studies

Oral H1-antihistamines are less potent than INCSs but many patients prefer oral drugs [30]
No information on the 
patient’s preference

[42, 60]
No information on the 
patient’s preference

–

Intranasal H1-antihistamines are less effective than INCSs [28] [33] –

Intranasal H1-antihistamines are effective within minutes [28] – [39, 42]

INCSs are potent medications [4, 28] [33] –

The onset of action of INCSs takes a few hours to a few days (except for ciclesonide that is 
effective quicker)

[28] – [41, 50]

The combination of INCSs and oral H1-antihistamines offers no advantage over INCSs [3, 4] [33] –

The fixed combination of INCSs and intranasal H1-antihistamines is more potent than 
INCSs

Yes – in case of moderate 
to severe symptoms [4]

[33] –

The fixed combination of INCSs and intranasal H1-antihistamines is effective within 
minutes

– – [41, 43]

Leukotriene antagonists are less potent than INCSs [4, 28] – –

ARIA, Allergic Rhinitis and Its Impact on Asthma; GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; RWE, real-world 
evidence; INCSs, intranasal corticosteroids.
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usual dosage. First-generation oral H1-antihistamines 
are sedating and should be avoided [51] as well as a pro-
longed use of nasal vasoconstrictors. Intramuscular de-
pot corticosteroids are contraindicated for AR.

RWE Using Mobile Technology

Next-generation ARIA guidelines tested GRADE recom-
mendations with RWE using data obtained by mHealth 
tools in order to confirm or refine them as well as the MASK 
algorithm. Although many mHealth tools are available for 
AR [40], only MASK has reported data on medications that 
can be used in RWE [2, 41]. RWE indicated that patients did 
not follow guidelines, adherence to treatment was poor, of-
ten self-medicate depending on the control of the disease, 
and increase their treatment when they are unwell, comedi-
cation does not improve the control, and that MPAzeFlu is 
superior to INCSs which are superior to oral H1-antihista-
mines. Although adherence is impossible to be proved di-
rectly as MASK users do not report data every day and may 
not report all medications used, secondary adherence as-
sessed using modified medication possession ratio and pro-
portion of days covered was found to be <5% [42]. As for all 
studies using participatory data, potential biases include the 
likelihood of sampling bias, outcome misclassification, and, 
due to ethical problems, availability of very little informa-
tion on patient (or day) characteristics. App users are not 
representative of all patients with rhinitis. MASK used days 
in a cross-sectional analysis [2] because there is no clear pat-
tern of treatment, and a longitudinal study was not feasible 
since users mostly use the app intermittently. AR diagnosis 
was not supported by a physician, but most users are likely 
to have AR or non-AR [2]. Precise patient characterization 
is impossible using an app due to privacy reasons. Although 
there are no data on the use of MASK in Kuwait, this is a 
promising initiative for implementation in Kuwait. Further-
more, mobile technology is becoming an important tool to 
better understand and manage AR and adds novel informa-
tion that was not available with other methods [2, 43]. To 
our knowledge, there is no other mHealth study to have as-
sessed the efficacy of different medications at large scale.

Disconnect between Patient and Physician’s 
Perspectives

There are differences between the physician’s pre-
scription and the patient’s behavior for the treatment of 
pollen-induced AR. The vast majority of allergists pre-

scribe medications for the entire season, recommending 
that the patient use them regularly, even on days with few 
symptoms. On the other hand, the vast majority of pa-
tients use their medications on demand when their AR is 
not well controlled and do not follow guidelines [2]. Un-
fortunately, this practice is also common in Kuwait. Al-
though the health care system is fully supportive of man-
agement of AR for citizens and expatriates, poor compli-
ance to given treatment is evident in daily practice. A 
possible explanation for this is the lack of a plan for man-
agement of AR based on a combination of physician’s 
recommendations and patient’s preferences which 
should be emphasized in educational activities for health 
care workers and patient groups as well. Hence, there is 
an obvious unmet need for implementing a new innova-
tive management approach for AR patients, and the 
MASK project might indeed be a promising tool to ad-
dress this issue.

2019 ARIA Care Pathways for AIT

AIT is a proven therapeutic option for the treatment 
of AR and/or asthma by sublingual immunotherapy 
(SLIT) or subcutaneous immunotherapy (SCIT) routes 
[24, 50, 52–54]. The efficacy demonstrated in double-
blind, placebo-controlled, randomized clinical trials 
(DB-PC-RCT) was confirmed in studies using prescrip-
tion databases and translates into real life [55]. In most 
countries, AIT is more expensive than other medical 
treatments for AR or asthma and should therefore be 
considered in patients within a selective medicine ap-
proach [56]. As recommended by the European Acade-
my of Allergy and Clinical Immunology (EAACI) Task 
Force [57], ARIA 2019 has created ICPs for both SCIT 
and SLIT [58]. In Kuwait, AIT has to be introduced by 
allergy specialists in tertiary health care centers to pa-
tients with AR who are not controlled on standard treat-
ment or referred from the primary and secondary health 
care systems due to the same issue. AIT is provided by 
the MOH for all patients.

The decision to prescribe AIT should be based on symp-
toms during allergen exposure, demonstration of sensiti-
zation, and availability of good-quality and standardized 
extracts, when possible [50]. AIT products have to show 
efficacy and safety in line with regulatory requirements 
[59]. Allergen extracts cannot be regarded as generics. 
There is no evidence that mixing different allergens has the 
same effect as separately administering individual aller-
gens. Mixing can result in a dilutional effect and allergen 
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degradation [60]. In many countries, named patient prod-
ucts are used to individualize the treatment to patients. 
However, this practice requires appropriate confirmatory 
trials and RWE. Patients are often sensitized to many al-
lergens (polysensitization), but not all of these sensitiza-
tions may be clinically relevant. Therefore, it is important 
to use allergens inducing allergic symptoms and not sensi-
tizations potentially irrelevant for the patient. Single ex-
tracts are effective in polysensitized patients [61]. In Ku-
wait, AIT has to be approved by the MOH according to a 
standard of adequate quality, efficacy, and safety profile. If 
imported from the European Union or USA, it has to be 
approved by the European Medical Agency (EMA) and the 
Food and Drug Administration (FDA). Allergens that are 
specific to Kuwait climate and environment are an ongo-
ing project by the MOH and tertiary center in order to per-
sonalize treatment therapy. The safety profile of AIT is well 
established. SCIT typical local reaction is redness and 
swelling at the injection site immediately or several hours 
after the injection. Sometimes systemic reactions such as 
sneezing, nasal congestion, or hives can occur [62]. Serious 
reactions to subcutaneous injections are very rare but re-
quire immediate medical attention. Most reactions devel-
op within 30 min after the injection, and it is therefore 
recommended that patients wait in their doctor’s office for 
at least 30 min after an injection. On the other hand, SLIT 
in the form of drops or tablets has a more favorable safety 
profile than injections. SLIT can be administered at home 
after the first dose is administered under the supervision of 
a physician. A large majority of adverse events are local 
(e.g., mouth itching, lip swelling, and nausea) and sponta-
neously subside after the first days of administration. The 
severity of local side effects is graded according to persis-
tence and impact on quality of life [63]. In Kuwait, SCIT is 
given in specialized allergy centers, and SLIT is prescribed 
for use in the patient’s home with full instructions regard-
ing possible mild to moderate side effects and ways to han-
dle them. Patients are advised to follow-up regularly with 
the treating physician.

Different Perspectives in Chain of AIT Application

The shared decision-making (SDM) approach toward 
AIT, which is already known as specific [64] and chal-
lenging [65], is useful to make overviews of perspectives 
in the chain of AIT application. There are three different 
perspectives that are involved for the best SDM approach 
toward AIT.

The Patient’s Perspective
The patient’s perspective should always be considered 

to enable SDM. There are contrasting real-life studies as-
sessing the level of knowledge, perceptions, expectations, 
and satisfaction of AIT [66, 67]. However, a lack of infor-
mation is common, and communication with allergic pa-
tients should be improved [68]. Adherence to AIT is cru-
cial for its efficacy. Nonadherence to an AIT schedule and 
premature discontinuation are common [69]. Data on the 
rate of adherence to AIT are controversial, but it may be 
low [70]. A well-organized time schedule for allergists not 
only increases safety but also offers the possibility of close 
follow-up and an increase in patient adherence [69]. SDM 
should be applied from a medico-legal standpoint using 
current medical knowledge. Furthermore, the physician 
has the obligation to inform the patient about treatment 
options, risks, and benefits according to professional 
standards [71]. Patient’s perspectives are taken into con-
sideration when applying the SDM approach for AIT pre-
scription in Kuwait. However, unfortunately, AR patients 
report noncompliance to AIT therapy, SLIT in particular, 
in the last few years [72]. Although patients get informa-
tion about all available forms of AIT, physicians need to 
spend more time with patients to describe all aspects of 
therapy to improve compliance and secure close follow-
up.

Pharmacist’s Views
AIT products are available in the pharmacies of many 

countries, and in which case the pharmacist must be well 
informed about this treatment. Pharmacists may play an 
important role in educating patients about adherence and 
commitments involved in AIT as well as its risk benefits 
[73]. In Kuwait, AIT is available only in specialized ter-
tiary centers and fully managed by specialists. This ap-
proach enables precise recruitment of eligible patients for 
therapy and accurate follow-up of patients.

GP’s Views
Continuous and easily accessible primary care is vital 

in the management of AR and patient-centered SDM 
[74]. However, few GPs receive any formal undergradu-
ate or postgraduate training in allergy [75]. Side effects of 
SCIT performed in primary care could be associated with 
some risks which can be minimized when given by trained 
GPs who carefully select patients in an appropriate envi-
ronment with available primary care facilities for treating 
systemic anaphylactic reactions [76]. The MOH supports 
continuous medical education of GPs in all aspects and 
also emphasizes secondary and tertiary health care for 
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more advanced diagnostic and treatment approaches. 
AIT must be prescribed by a specialist, with proper train-
ing in allergy, and following the SDM approach in Ku-
wait. Furthermore, although this therapy is expensive, the 
MOH covers fully or partially the cost of AIT depending 
on the type of health insurance.

Selection of Allergic Patients for AIT

The decision to prescribe an AIT should be based on 
the symptoms of allergen exposure, evidence of sensiti-
zation, clinical relevance, and availability of high-qual-
ity therapeutic extracts [77, 78]. In some instances, AIT 
can be offered to patients whose AR is controlled by 
pharmacotherapy such as those who may develop thun-
derstorm-induced asthma [79]. AIT should also be con-
sidered even in moderate AR particularly, but not nec-
essarily only, in patients who have asthma exacerba-
tions during the pollen season and live in 
geographically at-risk regions. AIT should not be con-
sidered for severe and/or uncontrolled asthma patients 
[80]. An algorithm is not yet available for asthma. Un-
controlled asthma is still contraindicated for AIT [78]. 
The Global Initiative for Asthma (GINA) has endorsed 
SLIT for house dust mite-asthma [81]. The summary of 
product characteristics for the approved SLIT house 
dust mite tablet [82] states that (i) the patient should 
not have had a severe asthma exacerbation within the 
last 3 months of AIT initiation, (ii) initiation of treat-
ment should be postponed until the infection has re-
solved in patients with asthma and experiencing an 
acute respiratory tract infection, (iii) AIT is not indi-
cated for the treatment of acute exacerbations, and pa-
tients must be informed of the need to seek medical at-
tention immediately if their asthma deteriorates sud-
denly, and (iv) mite AIT should initially be used as an 
add-on therapy to controller treatment, and reduction 
in asthma controllers should be performed gradually 
under the supervision of a physician according to man-
agement guidelines. No other AIT product has been ap-
proved in Europe as a primary indication for asthma. 
AR multimorbidity increases the severity of asthma 
[83]. AIT can control AR, conjunctivitis, and asthma 
multimorbidity. Multimorbidity was recognized as an 
indication for mite SLIT [82]. AIT is effective in chil-
dren [84] and may have a long-term effect after it is 
stopped [85]. A recent study of SLIT [86], a previous 
study of grass pollen SCIT [87], and a meta-analysis 
[88] have all provided some evidence that AIT may de-

lay or prevent the onset of asthma in children with rhi-
nitis. However, the meta-analysis [88] showed a limited 
reduced short-term risk of developing asthma with un-
clear benefit over the longer term. Thus, AIT can be 
initiated in children with moderate/severe AR that is 
not controlled by pharmacotherapy. In such children 
without asthma, the possibility of preventing the onset 
of asthma should be taken into consideration, although 
more studies are needed for an unreserved indication 
[89]. The immunologic and allergic characteristics of 
older allergic patients differ from those of middle-aged 
adults. Limited studies suggested that AIT may be effec-
tive in older population [90]. More data are required for 
a universal recommendation; until further data are ob-
tained, AIT is contraindicated in severe asthma in Ku-
wait, even if the patient has severe AR as a comorbidity.

mHealth in the AIT Precision Medicine Approach

Patient selection can be facilitated using electronic di-
aries obtained by cell phones [27, 91] or other mHealth 
tools. After a single year of survey, physicians can assess 
(i) whether moderate-severe uncontrolled disease is pres-
ent, (ii) whether symptoms are associated with the pollen 
season or other allergen exposure, (iii) whether adher-
ence to pharmacologic treatment is achieved, (iv) the du-
ration of uncontrolled symptoms, and (v) the impact on 
productivity at school or at work. In the future, an elec-
tronic clinical decision support system may help the se-
lection of patients for AIT [30]. The same approach can 
be proposed for the follow-up of patients on AIT to assess 
its efficacy [57]. Although mHealth is a promising tech-
nology that may help both patients and physicians, there 
is no mHealth tool currently available for AR patients in 
Kuwait.

Conclusions

The ARIA algorithm for AR was tested with RCTs, ob-
servational research RWE, and chamber studies in Ku-
wait. The overall algorithm was found to be appropriate, 
and no changes were needed. Comprehensive ICP guide-
lines can reflect real-life care better than traditional guide-
lines. GRADE recommendations are being integrated in 
the management of AR in Kuwait while mHealth applica-
tions are part of future challenges in patient care. Local 
tertiary health care facilities provide the optimum man-
agement plan for AR patients according to updated ARIA 
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