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Abstract
Background: Ataxia-telangiectasia (AT) is a rare, autosomal recessive neurodegenerative disease charac-
terized by progressive cerebellar ataxia, oculocutaneous telangiectasia, immunodeficiency, recurrent infec-
tions, radiosensitivity, and an increased risk of malignancies.  This study aimed to evaluate the distribution 
of A-T patients, parenteral consanguinity status, and diagnostic delays in different provinces of Iran.
Methods: A retrospective observational and analytical study in which all A-T patients with a recorded place 
of birth or residency were included. A questionnaire was designed and filled out for each patient to extract 
data including date of birth, gender, parental consanguinity status, family history, age of disease onset, and 
age of disease diagnosis. 
Results: A total of 203 A-T patients (104 males and 99 females) were included in the study. Out of a total of 
31 provinces, A-T patients were diagnosed and reported in 25 different provinces, while six provinces had 
no registered A-T patients. Tehran province, the most densely populated province in Iran, reported the pre-
dominant number and frequency of cases (52 patients or 25.6%), followed by Khouzestan (16 cases, 7.9%), 
Alborz (12 cases, 5.9%) and Isfahan (12 cases, 5.9%) provinces. No statistically significant relationship was 
found regarding family history status. Hamedan followed by Sistan and Baluchestan, and Yazd provinces 
had the highest delay in diagnosis. 
Conclusion: Our study showed that A-T is distributed in most provinces of Iran. We found a considera-
bly high diagnostic delay among A-T patients in Iran, especially in resource-limited provinces, including 
Hamedan followed by Sistan and Baluchestan, and Yazd. 
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Introduction
Ataxia telangiectasia (A-T) is an autosomal re-

cessive disorder identified by mutations in atax-
ia-telangiectasia mutated (ATM) gene encoding a 
serine/threonine protein kinase. ATM has a cen-
tral role in the double-strand break repair path-
way, cell cycle arrest, and apoptosis (1), therefore 
defects in ATM contribute to the development of 
immune dysfunction, lymphoma predisposition, 
and sterility (2). Clinically, these patients are iden-
tified by progressive cerebellar ataxia, cutaneous 
and mucosal telangiectasia, variable immunode-
ficiency, respiratory complications, radiosensitiv-
ity, and cancer predisposition (3). Inborn errors 
of immunity (IEI) is found in about 70% of pa-
tients with A‐T, resulting from defects in antigen 
receptor recombination and class switch recom-
bination (CSR) mechanisms (2). Among patients 
with IEI who have monogenic defects, a history 
of cancer was most frequently observed in those 
with ATM mutations (4), highlighting that A-T 
patients require further consideration within the 
IEI population.

Suspecting individuals with IEI is typically 
based on clinical features and laboratory data; 
however, a definitive diagnosis should be con-
firmed through genetic testing. Patients with A-T 
generally demonstrate a poor prognosis owing to 
delays in diagnosis or misdiagnosis (5). Delays in 
diagnosis or misdiagnosis can be linked to sev-
eral factors, including a wide range of clinical 
variability, insufficient awareness among phy-
sicians, and confusion with conditions such as 
ataxia-telangiectasia-like disorder 2 (ATLD2), 
ataxia oculomotor apraxia type 1 (AOA1), ataxia 
oculomotor apraxia type 2 (AOA2), spinocerebel-
lar ataxia with axonal neuropathy (SCAN1), Ni-
jmegen breakage syndrome (NBS, with birds like 
face and microcephaly), and RIDDLE syndrome 
(caused by RNF168 deficiency)(2). Additional-
ly, some patients with A-T can be misdiagnosed 
with hyper‐IgM syndrome due to defects in the 
CSR mechanism (6). Early diagnosis is crucial for 
genetic counseling and avoidance of unnecessary 
tests in patients with AT, as well as for prompt 
treatment that decreases morbidity and mortality 
rates in these patients (7)

A-T has an estimated prevalence of 1:40,000 
to 1:300,000 people worldwide, depending on 
the geographic or ethnic region (8-10). There is 

no estimation of the prevalence of A-T in Iran.  
In the last registry report of the Iranian National 
Registry of IEI patients in 2018, 38 A-T patients 
with confirmed mutations were reported, and 
ATM mutations were among the most frequently 
recorded defects in this national report (11). The 
relative incidence of A-T is high in Iran, possi-
bly owing to a high frequency of consanguineous 
marriage (12). Understanding the distribution of 
diagnosed A-T patients across different centers in 
Iran helps physicians focus more on the early di-
agnosis of these patients. Given that there are no 
reports on the distribution of A-T patients across 
the provinces of Iran, we present a report on the 
geographical distribution of registered A-T pa-
tients in various cities of Iran. 

Methods
Patients

A total number of 203 patients diagnosed as 
A-T across centers in Iran and registered in Irani-
an primary immunodeficiency registry (IPIDR) 
database were included in the present study. The 
patients were diagnosed according to the Europe-
an Society for Immunodeficiency (ESID) guide-
line (13), which include ataxia and at least two 
of the following: oculocutaneous telangiectasia, 
elevated Alpha-fetoprotein (AFP), cerebellar hy-
poplasia on magnetic resonance imaging (MRI), 
and lymphocyte A-T karyotype with transloca-
tion chromosome 7:14. 

Data Collection
A questionnaire was designed and filled out 

for each patient to extract data including date of 
birth, gender, parental consanguinity status, fam-
ily history, age of disease onset, and age of disease 
diagnosis. The Province or city of each patient was 
defined based on their place of birth or residency. 
The delay of diagnosis, defined as the difference 
between the age of disease onset and the age of 
disease diagnosis, was assessed for each patient. 
Patients with incomplete data were excluded.  

Statistical Analysis
Data analysis was performed using SPSS statis-

tical software (version 26.0; SPSS, Chicago, IL). 
Categorical data were expressed as frequencies 
(percentages), while numerical data were pre-
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sented as mean and standard deviation (SD). The 
chi-square test was used to compare categorical 
data. Numerical data were tested for normality 
through the Kolmogorov-Smirnov test and were 
compared using the Student’s T-test or analysis of 
variances (ANOVA) test.

Results
Geographical Distribution of A-T Patients in 
Iran

A total of 203 A-T patients including 104 males 
and 99 females were included in the study. The 
geographical distribution of A-T patients in dif-
ferent provinces of Iran is illustrated in Figure 1. 
Out of a total of 31 provinces, A-T patients were 
diagnosed and reported in 25 different provinc-
es, while six provinces, including Bushehr, Cha-
harmahal and Bakhtiari, Golestan, Ilam, North 
Khorasan, and Kohgiluyeh and Boyer-Ahmad, 
had no registered A-T patients (Figure 1). Tehran 
province, the most densely populated province in 
Iran, reported the predominant number and fre-
quency of cases (52 patients or 25.6%), followed 
by Khouzestan (16 cases, 7.9%), Alborz (12 cases, 
5.9%) and Isfahan (12 cases, 5.9%) provinces.

Parenteral Consanguinity Status of A-T Patients 
Of 186 (80.9%) patients with a reported pa-

rental consanguinity status, 157 (84.4%) patients 

had consanguineous parents. The relationship 
between parenteral consanguinity status and the 
provinces was investigated to determine which 
part of the country has the highest parental con-
sanguinity. The highest proportions of parenteral 
consanguinity among patients were found in the 
following provinces: Fars, Mazandaran, Hamed-
an, Markazi, Razavi Khorasan, Sistan and Baluch-
estan, Hormozgan, Semnan, Kermanshah, Gilan, 
Zanjan, Yazd, and Qom (each with a 100% rates), 
while the lowest rates were reported in Ardabil, 
followed by Kurdistan and Kerman (0%, 33.3% 
and 50%, respectively)(Table 1).

Family History Status of A-T Patients 
A positive family history of IEI and/or A-T 

was detected in 74 (36.5%) patients (Table 2). 
No statistically significant relationship was found 
between family history status and the province 
of birth based on the chi-square test results (p = 
0.261). The family history status of patients in dif-
ferent birth provinces is illustrated in Table 3. 

Diagnostic Delay of A-T Patients in Different 
Regions of Iran

A delay in diagnosis was present in 154 patients 
and ranged between 0 and 159.0 months, with an 
average of 54.68 months (SD = 35.5). There were 
no statistically significant differences between 
means of delay of diagnosis in different provinces 

Figure 1. Distribution by different Iran provinces of ataxia telangiectasia patients. 
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Table 2. Demographic data of ataxia telangiectasia patients

Table 1. Parenteral consanguinity status of reported ataxia telangiectasia patients in different provinces of Iran 

as determined by one-way ANOVA (p =0.395). 
Hamedan followed by Sistan and Baluchestan 
and Yazd provinces had the highest delay in diag-
nosis (mean: 88, 84 and 84 months, respectively); 
however, the lowest diagnostic delay belonged to 
Gilan province (mean: 12 months). The delay in 
diagnosis of A-T patients in different provinces of 
Iran is illustrated in Figure 2.

Discussion
A-T has been reported across all global regions 

(1), and there is some data on the prevalence of 
A-T in some countries, such as the USA (about 1 
in 88,000)  (14). However, no report on the preva-
lence of A-T in Iran compares with data from oth-
er countries. Researching the disease's prevalence 

in a large population would require more time 
and resources. Here, we present only the data on 
reported A-T cases from different regions of the 
country. This study revealed a widespread distri-
bution of A-T patients across Iran, as most prov-
inces reported cases. The highest number of cases 
was recorded in Tehran, which serves as a referral 
center for IEIs in Iran. The high number of re-
ported A-T cases from Tehran could be attributed 
to: (1) the large population residing in provincial 
capitals, with Tehran being the most populous 
province in Iran, and (2) Tehran serving as a re-
ferral center for IEIs in the country. Regarding 
other provinces, as expected, the capital cities had 
the highest number of A-T patients, probably in-
frastructure and access to specialized care. 
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Table 3. IEI family history status of ataxia telangiectasia patients in different provinces of Iran.

Figure 2. Delay of diagnosis of ataxia telangiectasia patients in different provinces of Iran
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Consanguineous marriages raise the incidence 
of autosomal recessive disorders, including A-T 
(15). Over 20% of the human population world-
wide lives in communities with a preference for 
consanguineous marriages, and it is estimated 
that over 8.5% of all children have consanguin-
eous parents (16). Consanguinity is prevalent in 
most Middle Eastern countries (such as Iran), 
ranging from 20% to 70% (16, 17). In a study in-
volving 306,343 couples from 12 different ethnic/
religious populations in Iran, the overall rate of 
consanguineous marriage was 38.6% (18), sug-
gesting a potentially higher prevalence of A-T 
in Iran and highlighting the need for conduct-
ing epidemiological studies in this country. con-
sanguineous marriage is correlated with various 
socio-demographic factors, including age, ed-
ucational level, income, and place of residence.  
It has been demonstrated that consanguineous 
unions occur more frequently in rural settings 
(19). Previous studies revealed significant differ-
ences in the prevalence of consanguinity among 
different Iranian ethnic groups in southeast Iran, 
with rates ranging from 31.1% in the Lur ethnic 
group to 47.2% in the Balouch and 49.8% among 
the Sistani population (18, 19). In our study, the 
southern, central, and eastern regions of Iran 
had high rates of consanguinity, which is nearly 
consistent with these findings.  In comparison to 
other countries with high consanguinity, such as 
India (60%)(20), Iran has a higher consanguini-
ty rate (84%). Regarding a positive family history 
of immunodeficiency or A-T, our study indicat-
ed a high rate, with 38.2% of the cases having a 
positive family history. Therefore, it seems to be 
necessary to educate society about the potential 
threats of consanguineous marriage to reduce the 
incidence of fatal genetic diseases, including A-T, 
especially considering the high rate of positive 
family histories of immunodeficiency and A-T in 
the population.

Diagnosis of A-T is considered challeng-
ing because of its rarity and diversity of clinical 
presentations. In resource-limited settings, the 
diagnosis is more challenging due to a lack of 
healthcare professionals and knowledge of A-T 
(21). Diagnostic delays for IEIs, including A-T, 
have significantly decreased over time, although 
variations persist across different countries (22).  
Most of our A-T patients showed a considerable 

delay in diagnosis. We showed that Hamedan, 
Yazd, and Sistan and Baluchestan provinces, the 
most resource-limited province in Iran, had the 
highest delay in diagnosis. Consistent with a pre-
vious report of Iranian A-T patients, the mean 
diagnostic delay was 54.79 months(23), which is 
much higher than in developed countries such as 
the United Kingdom (8 months)(24).  The signif-
icant diagnostic delays in Iran, especially in some 
cities of the country, can be related to a lack of 
appropriate infrastructure, and limited awareness 
regarding the diagnosis of A-T. Increasing aware-
ness of A-T, combined with rapid, and accurate 
diagnostic tests, contributes to further decreasing 
diagnostic delay.  

Conclusion
Our study, for the first time, depicted the geo-

graphical distribution of A-T in Iran. Knowing 
the prevalence or the number of diagnosed A-T 
patients in different cities of Iran can provide a 
better understanding of the burden of the disease, 
help recognize gaps in diagnosis and treatment, 
and inform public health strategies to improve 
patient care and support of these patients across 
the country. 
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