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Abstract

Studies on Kawasaki disease (KD) in Arab countries are scarce, often providing incomplete data. This along with the benefits
of multicenter research collaboratives led to the creation of the KD Arab Initiative [Kawarabi] consortium. An anonymous
survey was completed among potential collaborative Arab medical institutions to assess burden of KD in those countries and
resources available to physicians. An online 32-item survey was distributed to participating institutions after conducting face
validity. One survey per institution was collected. Nineteen physicians from 12 countries completed the survey representing
19 out of 20 institutions (response rate of 95%). Fifteen (79%) institutions referred to the 2017 American Heart Association
guidelines when managing a patient with KD. Intravenous immunoglobulin (IVIG) is not readily available at 2 institutions
(11%) yet available in the country. In one center (5%), IVIG is imported on-demand. The knowledge and awareness among
countries’ general population was graded (0 to 10) at median/interquartiles (IQR) 3 (2-5) and at median/IQR 7 (6-8) in the
medical community outside their institution. Practice variations in KD management and treatment across Arab countries
require solid proactive collaboration. The low awareness and knowledge estimates about KD among the general population
contrasted with a high level among the medical community. The Kawarabi collaborative will offer a platform to assess dis-

ease burden of KD, among Arab population, decrease practice variation and foster population-based knowledge.
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Introduction

Kawasaki disease (KD) is the most common acquired heart
disease in children in most socioeconomically developed
countries [1]. The prevalence, clinical findings and car-
diac complications are well studied in western countries
and Japan [2, 3]. The disease affects children of different
ethnicities at different rates due to genetic factors [1, 4, 5].
The clinical findings and cardiac complications have been
well described for children with KD in Eastern Asian and in
western nations [6]. Data on KD in the Arab countries are
limited to case reports and small single-center studies [7, 8].
KD prevalence among Arab descents appears to be higher
in North America compared to the countries of origin. In
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a Canadian multicenter collaborative study of the annual
prevalence and complication rates of KD among Arabic
community living in the province of Quebec, the prevalence
was 4 to 12 times higher than in their countries of origin [9].
The rates of consanguinity in the Arab world are high. Con-
sanguineous marriages constitute 20-50% of all marriages
across Arabic countries, including first-cousin unions [10,
11]. This may help understand the genetic factors influenc-
ing children affected by KD.

The recent emergence of 2019 coronavirus disease
(COVID-19) and the similarity between KD and the Multi-
System Inflammatory Syndrome in Children (MIS-C)
brought to the stage the importance of studying KD glob-
ally [12-20]. Through professional and personal communi-
cations among peers in Middle Eastern countries, a growing
concern and awareness toward KD was a recurrent theme. A
need for a better understanding of each country’s KD status
led to a collaborative effort to address unanswered questions.
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Thus, KD Arab Initiative [Kawarabi] was established with
a vision to improve diagnosis, care and outcome of chil-
dren and adults with KD across different Arab nations and
ethnicities by fostering research and multicenter collabora-
tion. Kawarabi strives to improve accurate diagnosis, timely
therapy and reduce morbidity and associated mortality. It
also plans to improve population-based education on KD, to
optimize patient timely access to therapy, and to emphasize
cardiovascular surveillance and management of KD patients
with coronary artery complications from onset throughout
adult life. Ultimately, the goal would be to raise awareness of
KD among healthcare providers, in both urban and the rural
setting. Improved level of clinical suspicion of KD is a cor-
ner stone in identifying cases and providing proper therapy
and long-term management [1].

The first goal of Kawarabi was to better understand the
burden of KD in Arabic countries and resources available at
participating institutions. The objectives of this article were
to introduce the Kawarabi to the medical community and to
discuss the results of an online survey among Kawarabi’s
participating institutions.

Methods

We surveyed all cardiologists, pediatricians, rheumatolo-
gists, and any other specialists caring for children and adults
with KD in participating Arab institutions. Each institution
identified a physician to represent it at Kawarabi and to serve
as its principal investigator (PI). PIs were asked to reflect on
their care of children with KD and complete a 32-item sur-
vey. The survey questions tackled the demographic and geo-
graphic profiles of participating countries and institutions,
and their approach to acute and long-term management of
KD patients. An overview of the KD knowledge level among
practicing physicians and general population was also drawn
from the survey. (Supplemental Box 1).

The survey was conducted between April, 2021 and Octo-
ber, 2021. The questionnaire was sent to Kawarabi steering
committee members for face validity and piloted prior to
full launch [21]. PIs were contacted via email and provided
with a link to access the survey online. The providers were
asked to fill out the survey after obtaining their consent
using a web-based standardized survey tool (forms.office
Microsoft ®). One survey per institution was collected. The
survey took approximately 15 min to complete. Data were
collected anonymously and was based on the respondent
best estimate. Reminders via email were sent multiple times
to participating physicians to fill out the questionnaire and
therefore increase the sample size [22]. The survey study
was approved by the Institutional Review Board of CHU
Sainte-Justine.
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Data were summarized as median (interquartiles) for
continuous variables, and frequencies and percentages for
categorical variables.

Results

Nineteen physicians from 12 countries participated anony-
mously in this survey representing 19 out of 20 participat-
ing institutions (response rate of 95%). (Fig. 1) Ten (53%)
respondents identified as men, 7 (37%) as women and 2
(11%) preferred not to answer. Eighteen (95%) out of nine-
teen respondents were principal investigators. The reporting
physicians had a median of 14 (9-23) years of practice in
their current specialty. Fifteen (79%) obtained specialty or
sub-specialty training outside the country where they cur-
rently practice, while 4 (21%) obtained it in their country
of practice. Eight (42%) received a board certification from
their own country only, 5 (26%) received a European certifi-
cate of Pediatric sub-specialty and 1 (5%) received a Euro-
pean certificate of Pediatrics. Two (11%) received a certifi-
cation from the American board of Pediatrics, one of these
two also received a certificate of the Canadian board of pedi-
atric cardiology. One (5%) physician received a certificate in
pediatric cardiac intervention from McGill University. One
(5%) completed a Canadian fellowship in pediatric rheu-
matology. Finally, one (5%) physician received a master’s
degree. On a scale from 0 to 5, responders rated their interest
to contribute and collaborate with the “Kawarabi project” at
5 (5-5). Fourteen (74%) practiced in centers affiliated with
universities, 2 (11%) worked in private clinics, 2 (11%) in
government hospitals, and 1 (5%) in a university hospital.
Nine (47%) admitted their KD patients to pediatric units
within general hospitals and 10 (53%) admitted their patients
to free-standing children’s hospitals. The median number
of pediatric beds in their primary setting of practice where
KD patients were admitted was 52 (23-237). The median
number of annual pediatric admissions at the centers was
2500 (1000-5000). The median population size of the city
(including close suburbs) where centers were located was 3
(2-5) millions.

Over the last 10 years, a median 75 (24—105) of children
with new onset KD were admitted at the participating cent-
ers. Over that same time period a median of 1 (0-3) cases
had KD shock syndrome (stated as, requiring admission to
intensive care for the management of shock or pre-shock,
not related to myocardial ischemia or infarction), a median
of 5 (1-6) children with KD who developed giant coronary
artery aneurysms (CAAs), and a median of 1 (0-3) cases
had or were suspected to have myocardial ischemia/acute
coronary syndrome. In the past 10 years, 5 (26%) physi-
cians encountered at least one KD patient who required CA
intervention (CA bypass surgery or percutaneous coronary
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Fig. 1 Countries that participated in the survey. The 12 participating countries are labeled by a red pin

intervention with or without pharmacological thrombolysis).
In 2020, respondents encountered 15 (5-29) cases of MIS-C.

Fifteen (79%) centers referred to the 2017 American
Heart Association guidelines when managing a patient with
KD [1]. Two (11%) referred to 2019 European consensus-
based recommendations and the other 2 (11%) used their
own adapted institutional consensus guidelines [23].

General pediatrics was the primary service managing
acute KD in 53% of institutions and pediatric cardiology
in 32% (Fig. 2). Also, pediatric cardiology was the service
consulted in addition to the primary service during the acute
phase admission in 37% of institutions (Fig. 3).

Ten (53%) reported that pediatric cardiology was the ser-
vice in charge of follow-up during the sub-acute phase (first
2 to 3 months) at their center, 4 (21%) responded that it was
the pediatric cardiology along with the pediatric theuma-
tology/immunology services that were responsible for the
follow-up, and finally, one reported that pediatric cardiology
along with pediatric infectious disease were responsible for
the follow-up (Fig. 2).

Eleven (58%) responded that pediatric cardiology was
the primary service in charge of long-term follow-up of
children with KD, followed by pediatric cardiology along
with pediatric rheumatology/immunology in 3 institutions

(16%), and pediatric cardiology along with pediatrics in
2 (11%) (Fig. 2).

All the institutions reported using intravenous immu-
noglobulin (IVIG) 2 g/Kg as first-line therapy when
encountering a patient with new onset of KD. Sixteen
(84%) reported that IVIG is available in their country and
in their institution, 2 (11%) reported that IVIG is available
in their country but not available at their center, and one
(5%) declared that IVIG is not readily available in their
country, but it could be imported on-demand. High-dose
Aspirin 70-100 mg/kg/day was the dose used during the
acute phase by 10 (53%), followed by medium-dose aspirin
30-50 mg/kg/day used by 7 (37%) and low-dose Aspirin
2-5 mg/kg/day used by one (5%) institution. One (5%)
reported that they do not give aspirin for a new onset KD
patient.

Physicians were asked to grade the level of knowledge
and awareness about KD in their country/city among the
general population. The median grade (0 to 10) reported
was 3 (2-5). Physicians also graded the knowledge and
awareness among the medical community outside their
institution at a median of 7 (6-8) and at 8 (7-10) at their
institutions.
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Fig. 2 Distribution of primary services in charge of the acute, sub-acute and long-term care for KD patients. The data shown are in percentages

Discussion

The Kawasaki Disease Arab Initiative (Kawarabi) collabora-
tive is the first multicenter collaborative established in the
Middle East to understand the unique aspects of KD in the
Arab world to address the challenges the physicians in the
region face in managing children with KD. This effort was
established to address unanswered questions and missing
data in the Arab countries and to ultimately improve the
outcome of patients with KD in the Arab region. The estab-
lishment of Kawarabi collaborative was based on the objec-
tive that multicenter collaboration should improve patient
care by the means of networking, educational exchange, and
standardizing patient care [24]. Standardization of patient
care has previously been shown to improve patient care [22,
25, 26]. Case in point, the National Pediatric Cardiology
Quality Improvement Collaborative succeeded in reducing
the interstage mortality of children born with hypoplastic
left heart syndrome in half [25].

Intravenous immunoglobulins (IVIG) 2 g/kg were
unanimously reported as first-line therapy. However, the
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accessibility varied depending on the institutions. In some
institutions, IVIG was not readily available, which means
that a KD patient in some Arab countries runs a higher risk
of developing CAA. Indeed, timely administrating IVIG is
the standard of care and has been associated with a reduc-
tion in development of CA abnormalities from 25 to 4% [1].
Advocating for timely therapy is a core principle in the mis-
sion of Kawarabi and engagement of stake holders to ensure
availability of IVIG across participating centers is vital.
KD remains a rare disease. The annual incidence rate
of KD in Northern Africa Arabic countries is low com-
pared to the relative incidence of KD among descents of
the same nations living in the province of Quebec, Canada.
The relative incidence of KD in Morocco is 3.15/100,000
children <5 years old, 4.52 in Algeria and 0.95 in Tunisia.
In Quebec, data show that relative incidence in children of
Moroccan origin is 20.14, 18.31 for the children of Algerian
origin and 11.8 for children of Tunisian origin. Thus, com-
pared to countries of origin, the relative incidence of KD in
Quebec varies between 4- and 12-folds [9]. When studying
rare diseases like KD, there is a benefit from multicenter
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research and quality improvement collaboratives [27-29].
The International Kawasaki disease registry (IKDR) is a
perfect example with more than 34 participating centers
before the COVID-19 pandemic (and over 100 centers since,
unpublished) [6, 30]. Similar to our efforts, other regional
multicenter KD collaboratives were established including
Japan, South America, and Europe [3, 31, 32]. To our knowl-
edge, Kawarabi is the first multicenter collaborative to cover
patients with KD in the Arabic region. It is expected that the
Kawarabi collaboration will result in a future increase of
yearly diagnosed cases by the means of increased awareness
in general. Increased rate of diagnosis is also enhanced by
improving diagnosis of children who present with incom-
plete clinical criteria of KD [33]. Knowing that children with
incomplete clinical criteria are often missed or diagnosed
with prejudicial delay, early recognition and administration
of proper therapy should result in improved outcome [34].
The high prevalence of consanguinity in Kawarabi collabo-
rating countries could also result in increased clusters of
family members of children diagnosed with KD. The 2.1%
rate of KD among siblings in Japan is 10 folds higher than
the general population [5], and up to 13%, among identical
twins [5, 35, 36]. North American genetic studies were lim-
ited by the low rate of familial cases of KD due to scarcity

of such occurrences in a low consanguinity related offspring
society [37]. In contrast, the high consanguinity rate in Arab
nations is prone to better identification of clusters of KD
relatives in higher proportions. This factor should aid KD
genetic research since genetic discoveries in rare diseases
are highly powered by substantial numbers of family cases
as opposed to clustering sporadic cases [38—40].

Delay in diagnosis of KD contributes to development of
cardiac complications [1]. This is of importance as delayed
diagnoses were reported in 30 to 62% of children living
in northern African Arabic countries [9]. The previously
observed delayed diagnosis in Arabic countries highlights
the need of national awareness and epidemiological studies.
In fact, previous papers have suggested increased awareness
might be associated with prompter diagnosis of KD [41].
The current survey showed that the awareness and knowl-
edge about KD among the general population is low despite
having a high level of awareness among the medical com-
munity. This demonstrates the importance of educating the
general population in Arab countries about this disease and
how it is treated which is an objective of Kawarabi.

Future Directions for Kawarabi

Kawarabi holds webinars throughout the year on a quarterly
basis for the participating physicians to present and discuss
relevant topics related to KD and MIS-C in Arabic countries.
Also, by creating a discussion group, Kawarabi provides a
forum for interprofessional communication where physicians
can discuss KD cases. As far as awareness is concerned, the
Kawarabi group plans to create a web page accessible to
patients, families, and general population to improve their
understanding of the disease and have access to different
resources in their local language. The organization of con-
ferences and symposia with segments that are dedicated to
patients, families and general population is also an objective
of Kawarabi.

Limitation

The limitation of the survey was that it covers 50% of all
Arab nations. Continued efforts are in place to increase
the inclusion of the remaining countries. Knowing that the
main obstacles in including the remaining 50% of the Arab
nations at this stage is related to the difficulty in identifying
physicians with interest or expertise in KD on one hand.
On the other hand, some of the non-included nations are
stricken with political unrest, low economic status, and lim-
ited access to advanced health care, which further underes-
timates gaps of knowledge across. However, the survey has
the strength of covering nearly all Kawarabi participating
institutions. Finally, the results of the survey were based
on estimates and are not yet linked to the newly established
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Kawarabi’s multicenter patient registry. In the future we
plan to utilize the Kawarabi’s multicenter patient registry
to establish prevalence of KD complications in the Arab
nations.

Conclusion

The variations in KD management and treatment across
Arab countries require solid proactive collaboration. The
low awareness and knowledge estimates about KD among
the general population contrasted with a high level among
the medical community. Projected studies utilizing the
Kawarabi collaborative consortium should assess disease
burden, complications, and response to treatment among
Arab population, foster population-based knowledge, and
foster networks to enhance accessibility to expert healthcare
providers.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00246-022-02844-w.
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