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Abstract
Objectives  Immunoglobulin A deficiency (IgAD) is a common disease with an unknown genetic defect, 
characterized by the decreased or absent IgA with other isotypes normal, normal subclasses, and specific antibodies. 
Patients with this disorder represent a spectrum of clinical manifestations including infections, autoimmune disorders, 
malignancy, and allergic diseases. The current study aimed to evaluate their prevalence and categorized them.

Methods  We searched PubMed, Web of Science, and Scopus databases to find eligible studies from the earliest 
available date to January 2022 with standard keywords. Pooled estimates of clinical manifestations prevalence and the 
corresponding 95% confidence intervals were calculated using random-effects models.

Results  The most prevalent clinical manifestations belonged to infection (64.8%) followed by allergic diseases 
(26.16%) and autoimmunity (22.0%), respectively. In selective IgA deficiency patients as the largest group of IgAD 
in current study, celiac disease (6.57%), Inflammatory bowel disease (4.01%), and rheumatoid arthritis (3.80%) 
were the most prevalent autoimmunity. Meanwhile, the most frequent infection was respiratory tract infection, 
fungal infection, and gastrointestinal infection at 50.74%, 18.48%, and 15.79%, respectively. In addition, the pooled 
prevalence of asthma, allergic rhinitis, and allergic conjunctivitis were 19.06%, 15.46%, and 11.68%, respectively which 
were reported as the most widespread allergic diseases.

Conclusions  Our results showed that apart from undiagnosed IgAD patients, IgAD patients represent a wide range 
of clinical manifestations. Infection, allergy, and autoimmunity are the most common clinical manifestations. The 
concurrent presence of IgA and IgG subtypes deficiency could be associated with increased susceptibility to infection. 
Considering the probability of developing new clinical complications during follow-up, periodic assessments of IgAD 
patients should be inspected.

Keywords  Immunoglobulin A deficiency, Autoimmune disorders, Infections, Malignancy, Allergic diseases
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Introduction
Selective immunoglobulin A deficiency (SIgAD) is 
defined as the decreased or absent level of serum immu-
noglobulin A (IgA) in the presence of normal serum 
levels of immunoglobulin G (IgG) and immunoglobulin 
M (IgM) in a patient older than 4 years of age, in whom 
other causes of hypogammaglobulinemia have been 
excluded [1]. In general, serum IgA level of less than 
7  mg/dL (0.07  g/L) is considered SIgAD [1] which con-
sider the largest group of IgAD. Meanwhile, when serum 
IgA level is higher than 7 mg/dL but two standard devia-
tions below normal for age, the condition may be referred 
to as partial immunoglobulin A deficiency (PIgAD) [1]. 
In addition, some of those with IgA deficiency have been 
found to also have IgG subclass deficiency [2].

SIgAD is the most common humoral immunodefi-
ciency [3] with an estimated occurrence from about 
1:3000 to even 1:150, depending on the population [4]. 
The spectrum of SIgAD clinical manifestations is varied. 
SIgAD is distinguished from other immunodeficiencies 
as more than 50% of the affected individuals do not show 
any clinical symptoms [5] which is identified by coinci-
dental findings [6] in laboratory screening of normal 
individuals or among blood donation. Meanwhile, the 
rest of the cases have manifestations such as recurrent 
infections [7, 8], allergies [1, 8], autoimmune diseases [9, 
10], and an increased risk of cancer [11].

Altogether, the clinical symptoms of immunodeficiency 
and immune dysregulation are much higher in SIgAD 
than in the normal population [6]. The most common 
disease presentation in symptomatic patients is recurrent 
infections, especially respiratory infections [12]. Autoim-
munity with a prevalence of 25–31% is another clinical 
complication of patients with SIgAD [13, 14]. In addition, 
between 18% and 56% of SIgAD patients suffer from one 
or more allergies [13]. Because of the variability of clini-
cal manifestations, symptomatic patients visit various 
physicians of different specialties in search of a diagno-
sis, which increases the risk of missing the overarching 
clinical pattern and thereby overlooking the underlying 
SIgAD.

In this study, to improve our insight into the early pre-
sentation of SIgAD and to assist physicians in its timely 
detection, we sought to systematically evaluate the 
prevalence of various types of clinical manifestations in 
patients with three types of IgAD. The results could assist 
primary care physicians in diagnosing IgAD and provide 
an overview of patients’ clinical manifestations leading 
to early detection followed by appropriate preventive 
interventions.

Materials and methods
This systematic review and meta-analysis study has been 
conducted following Cochrane Handbook and reported 
using Systematic Reviews and reported using Preferred 
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) checklist.

Search strategy
Our search strategy has three components: (1) first, we 
conducted an extensive search on international digital 
databases for published articles, (2) seconds, the hand-
searching of the reference section of the review articles 
was done; and (3) third, Communicating with the experts 
in the field of primary immunodeficiency diseases (PIDs) 
and also, reviewing relevant journals for recently pub-
lished articles by the end of the year 2021. The search was 
limited to the English language and human studies.

Databases searched
A systematic literature search was performed using the 
Web of Science, PubMed, and Scopus databases to collect 
English documents published by February 2022. Search 
approach terms were categorized into three groups: (1) 
“selective IgA deficiency”, “selective IgAD”, “selective IgA 
def”, “Selective immunoglobulin A def”, “Selective immu-
noglobulin A deficiency”, “SIgAD”, “SIgA def”, “SIgA 
deficiency”. (2) “IgAD”, “IgA def”, “IgA deficiency”, “immu-
noglobulin A def”, “immunoglobulin A deficiency”. (3) 
“Partial IgAD”, “Partial IgA def”, “Partial IgA deficiency”, 
“Partial immunoglobulin A def”, “Partial immunoglobulin 
A deficiency”, “PIgAD”, “PIgA def”, “PIgA deficiency”. The 
search was conducted using these terms in the titles and 
abstracts.

Screening process
The selection process of the obtained documents was 
performed in two steps: (1) the preliminary screening of 
all relevant studies based on the titles and abstracts; (2) 
detailed assessments of available full-texts for eligibil-
ity criteria. In addition, references from original articles 
were further scanned manually for additional studies 
of interest. The studies qualified for the inclusion crite-
ria: (1) their evaluation subject was the epidemiological, 
demographical, and clinical features of patients with a 
definite diagnosis of SIgAD so that reported their main 
or alternative outcome of interest as clinical presenta-
tion incidence or prevalence. (2) The articles were written 
in the English language, [3] conducted on human sub-
jects with SIgAD and PIgAD diagnosis and also SIgAD 
with subclass IgG deficiency. Based on the PAGID (Pan-
American Group for Immunodeficiency) or ESID (Euro-
pean Society for Immunodeficiencies) diagnostic criteria. 
In addition, due to the high prevalence of pneumonia and 
sinusitis, these two variables were analyzed separately 
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from other respiratory tract infections. Furthermore, 
for studies with overlapping data, those with larger sam-
ples and more detailed information were included. Both 
steps of study selection were taken independently by two 
reviewers and any disagreement was resolved via consen-
sus with a third reviewer.

Data extraction
Data were extracted from all included studies into a stan-
dardized Microsoft Excel spreadsheet. The following data 
were collected: name of the first author, published year, 
the original country of the study, study design, and the 
study population characteristics including demographic, 
clinical, and epidemiological data. Patients were divided 
into three groups: [1] patients with serum IgA level of 
less than 7  mg/dL (0.07  g/L) (SIgAD), [2] patients with 
serum IgA level higher than 7  mg/dL but two standard 
deviations below normal for age (PIgAD), and [3] IgAD 
patients with co-occurrence of IgG subclass deficiency. 
In addition, we contacted the corresponding authors to 
evaluate unavailable data.

Statistical analysis
All the eligible studies were included in the synthesis 
after a systematic review. The meta-analysis was per-
formed using the random-effects model to assess the 
pooled prevalence of the main clinical findings in SIgAD 
patients. A graphical display of the reported clinical find-
ings prevalence in the included studies was presented in 
the forest plot. The heterogeneity was tested using the I2 
square statistic, which describes the percentage of varia-
tion between studies that is due to heterogeneity rather 
than chance. The meta-analysis was performed by Stata 
v.14 (StataCorp, College Station, TX).

Results
Study selection
The literature search results and selection process based 
on the PRISMA flow chart for systematic reviews are 
shown in Fig.  1. A total of 8485 articles were retrieved 
from the initial search in different databases, from which 
2977 were duplicated studies. After the screening of 
5419 studies for titles and abstracts, 236 articles were 
selected and the full texts were assessed. 151 articles were 
excluded as they did not present data on clinical manifes-
tation (Fig. 1). Furthermore, 18 case report articles were 
excluded and 27 articles excluded that contained overlap-
ping data, in which the largest data set was included.

Study characteristics
The final extracted articles were 40 but according to 
clinical manifestations, there was an overlap between 
studies, and some articles reported more than one type 
of IgAD. So, in terms of IgAD types, the final extracted 

articles include 37, 6, and 3 papers for SIgAD, PIgAD, and 
IgAD patients with IgG subclass deficiency, respectively. 
The studies have been conducted in 39 unique countries 
[mostly originated in Finland (n = 4), and Turkey, Italy, 
and Israel (each of them, n = 3)], the oldest study was pub-
lished in 1971, and the latest in 2021. The sample sizes 
of patients with SIgAD, PIgAD, and IgAD patients with 
IgG subclass deficiency in included articles varied from 
4 patients with IgA deficient patients with IgG subclass 
deficiency of the Affiliated University Children’s Hospital 
in Berne up to 2100 SIgAD patients in a study through six 
university hospitals in Sweden. The characteristics of the 
included studies in this systematic review are depicted in 
Table S1.

The frequency of clinical manifestations in IgAD
The pooled prevalence of infection (in 1,056 IgAD 
patients), autoimmunity (in 1,660 IgAD patients), at least 
one allergic disease (in 1,429 IgAD patients), and malig-
nancy (in 904 IgAD patients) was 64.0% (95% CI: 49.8, 
77.2%; I2 = 95.4%), 21.9% (95% CI: 17.9, 26.1%; I2 = 71.6%), 
29.0% (95% CI: 20.5, 38.2%; I2 = 92.3%), and 3.5% (95% CI: 
1.0, 7.1%; I2 = 75.5%), respectively. In this regard, celiac 
disease [6.57% (95%CI: 3.83 to 9.88)], respiratory tract 
infection [50.74% (95%CI: 40.24 to 61.21)], and asthma 
[19.06% (95%CI: 11.91 to 27.34)] were the most preva-
lence presentation in the group of autoimmunity, infec-
tion, and allergic diseases, respectively.

Infection prevalence in SIgAD
The prevalence of at least one infection was reported in 
13 distinct studies and varied from 12.04% by Petty R.E, 
et al. from Canada (95% CI: 0.059–0.210) [15] to 98.41% 
by Mohammadinejad P, et al., from Iran (95% CI: 0.915-
0.1000) [16]. The pooled prevalence of infection in the 
952 study population was 64.8% (95% CI: 50.2, 78.2%; 
I2 = 95.1%) (Fig.  2). Eleven types of infectious presenta-
tion were reported by the current study investigations. 
Based on the meta-analysis result, respiratory tract infec-
tion (50.74%), fungal infection (18.48%), and Gastrointes-
tinal infection (15.79%) were the most frequent infection 
in SIgAD patients (Table 1).

Autoimmunity prevalence in SIgAD
The prevalence of at least one autoimmunity in SIgAD 
patients was assessed in 18 studies and ranged from 4.2% 
by Østergaard P.A. from Denmark (95% CI: 0.012–0.140) 
[17] to 39.2% by Kanoh T., et al. from Japan (95% CI: 
0.168–0.687) [18]. The pooled prevalence of autoimmu-
nity in the 1,596 study populations was 22.0% (95% CI: 
18.0, 26.4%; I2 = 71.8%) (Fig. 3). Eighteen types of autoim-
mune manifestations were reported by the current study 
investigations. Based on meta-analysis results, celiac dis-
ease (6.57%), inflammatory bowel disease (IBD) (4.01%), 
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and rheumatoid arthritis (3.80%) were the most prevalent 
autoimmunity in SIgAD patients, respectively (Table 2).

Allergic diseases prevalence in SIgAD
The prevalence of at least one allergic disease was deter-
mined in 16 different studies and fluctuated from 5.50% 
by Junwu Zhang, et al. from China (95% CI: 0.020–0.116) 
[19] to 68.25% by Mohammadinejad P, et al., from Iran 
(95% CI: 0.553–0.794) [16]. The pooled prevalence of at 
least one allergic disease in the 1,274 study population 
was 29.16% (95% CI: 20.17, 39.01%; I2 = 91.9%) (Fig.  4). 
Eight types of allergic diseases were reported by the cur-
rent study investigations. Based on meta-analysis results, 
the pooled prevalence of asthma, allergic rhinitis, and 

allergic conjunctivitis were 19.06%, 15.46%, and 11.68%, 
respectively which were reported as the most widespread 
allergic diseases in SIgAD patients (Table 3).

Malignancy and bronchiectasis prevalence in SIgAD
The prevalence of malignancy was reported in 8 studies 
and ranged from 0.0 to 7.3% by Mellemkjaer, et al. from 
Denmark and Sweden (95% CI: 0.051–0.103) [20]. The 
pooled prevalence of malignancy in the 854 study pop-
ulation was 3.7% (95% CI: 1.3, 7.0%; I2 = 65.8%) (Fig.  5). 
Meanwhile, the bronchiectasis frequency was deter-
mined in 8 studies and varied from 1.58% by Moham-
madinejad P, et al., from Iran (95% CI: 0.003–0.085) [16] 
to 77.8% by Jelena Živković, et al. from Croatia [21]. The 

Fig. 1  Flow chart of selected studies
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pooled prevalence of bronchiectasis in the 491 study 
population was 14.9% (95% CI: 2.6, 34.0%; I2 = 95.7%) 
(Figure S1). The frequency of other clinical manifesta-
tions that are not included in the above categories is 
shown in Table S2.

The clinical manifestations in patients with partial IgAD
The total prevalence of infection in PIgAD patients was 
determined in three studies. The pooled prevalence of the 
infection based on this study was 66.36% (95%CI: 34.34 
to 92.18). Based on the meta-analysis result, respiratory 
tract infection was the most frequent infectious mani-
festation (59.10%), followed by gastrointestinal infection 
(13.92%) and pneumonia (10.0%) (Table S3).

The prevalence of autoimmunity in PIgAD patients 
was assessed in two studies which reported zero out of 
10 [22] and 9 out of 50 patients [23]. The pooled preva-
lence of autoimmunity based on this study was 12.87% 
(95%CI: 4.83 to 23.34). Celiac disease was the most prev-
alent autoimmunity manifestation (6.66%) followed by 
autoimmune thyroiditis (2.09%) and rheumatoid arthritis 
(2.09%) (Table S3).

The prevalence of the allergic diseases was determined 
in 4 studies with a pooled prevalence of 24.41% (95%CI: 
12.50 to 38.50). Allergic rhinitis was the most prevalent 
allergic disease by 46.55% followed by asthma (27.16%) 
and eczema (9.96%) (Table S3). Also, the incidence of 
malignancy was assessed in one study for which no cases 
were reported (Table S3).

The clinical manifestations in IgA deficient patients with 
IgG subclass deficiency
The total prevalence of infection in this group was deter-
mined in two studies. The pooled prevalence of the infec-
tion was 66.36% (95%CI: 34.34 to 92.18). Respiratory 
tract infection was the most frequent infectious manifes-
tation (87.76%) (Table S4). The prevalence of autoimmu-
nity in IgA deficient patients with IgG subclass deficiency 
was reported only in one study [2] which reported 17.65% 
(Table S4). The prevalence of allergic diseases was deter-
mined in one study with a pooled prevalence of 17.6% 
(95%CI: 9.2 to 41.0). Asthma was the only manifestation 
of allergic diseases which was reported by 13.6% (Table 

Table 1  The pooled prevalence of infections in selective IgA 
deficiency patients
Type of infection Ref N*, 

sample 
size

ES% (95%CI); I2%

Respiratory tract 
infection

(16–19, 22–24, 
27, 29, 32, 33, 45, 
51, 67–71)

19, 1389 50.74 (40.24 to 
61.21); 93.08

Pneumonia** (8, 18, 19, 21, 25, 
27, 29, 45, 67–69, 
72, 73)

13, 892 12.15 (5.00 to 21.53); 
92.07

Otitis (8, 19, 21, 25, 
29, 72)

6, 416 7.19 (2.61 to 13.51); 
74.95

Sinusitis** (8, 19, 29, 67) 4; 294 8.13 (0.54 to 21.64); 
88.99

Gastrointestinal 
infection

(16, 22, 23, 27, 
29, 32)

6, 352 15.79 (6.52 to 27.83); 
85.54

Skin infection (8, 15, 16, 19, 
32, 45)

6, 456 15.31 (2.17 to 36.27); 
96.15

Conjunctivitis (8, 21) 2, 77 12.86 (6.01 to 21.55); 
NA

Bacterial infection (8, 33) 2, 150 8.73 (4.52 to 14.00); 
NA

Viral infection (15, 23–25, 32, 
51, 67)

7, 507 3.99 (0.69 to 9.21); 
79.63

Parasitic infection (8, 23) 2, 85 1.72 (0.0 to 6.25); NA

Fungal infection (8, 23) 2, 85 18.48 (10.72 to 
27.65); NA

*Number of studies in Meta-analysis

** Due to the high prevalence of pneumonia and sinusitis, these two variables 
were analyzed separately from other respiratory tract infections

Fig. 2  The forest plot and pooled prevalence of the infection in SIgAD
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S4). Also, malignancy has been investigated in only one 
study with 0.0% prevalence (Table S4). Meanwhile, the 
prevalence of bronchiectasis and chronic diarrhea were 
illustrated in one study with a pooled prevalence of 4.55% 
(95%CI: 0.81 to 28.80) and 11.76% (95%CI: 3.29 to 34.34), 
respectively. It is worth mentioning that, in the extracted 
studies, some clinical manifestations have been reported 
for all 4 types of IgG subclass deficiency and due to the 
limited data in mentioned factors, different types of sub-
classes can not be reported separately.

Discussion
IgAD is a primary immunodeficiency described in 
patients older than 4 years, after excluding other causes 
of hypogammaglobulinemia and T cell defects [1]. In this 
study, we provided a comprehensive analysis of the clini-
cal manifestations in IgAD patients and its three main 
subtypes: SIgAD, PIgAD, and the coexistence of IgAD 
and IgG subclass deficiency.

Although more than half of IgAD patients remain undi-
agnosed in their life [5], individuals with SIgAD, as the 
largest group of both IgAD and predominantly antibody 
deficiency, represented a wide range of clinical manifes-
tations with various prevalence in different study popula-
tions [7]. Our analysis revealed infection to be the most 
common complication in SIgAD patients (64.8%) with 
respiratory (50.7%) and GI (15.7%) tract as the main tar-
get systems, which is in agreement with previous publi-
cations [1, 23–27]. Interestingly, despite former studies 
insisting on encapsulated bacteria such as Streptococcus 
pneumonia and Haemophilus influenza [26], we detected 
fungal pathogens as the major invading agents (18.5%) 
highlighting the role of secretory IgA in mucosal immu-
nity against fungi [28]; thus, it could be assumed that 

fungi are underacknowledged pathogens in SIgAD and 
patients with a definite diagnosis might benefit from fun-
gal screening. Additionally, the rate of infection consider-
ably varied in different studies; some reported lower [19, 
25, 29–31] or higher [16, 23, 32, 33] prevalence of infec-
tion than our pooled data. These controversial results 
could stem from the fact that many individuals may only 
represent mild infections and therefore not be screened 
for immunodeficiency. Plus, the lack of diagnostic facili-
ties in developing countries might lead to improper 
treatment and eventually raise the prevalence of clinical 
presentations in IgAD.

The other major complications in SIgAD, in the order 
of prevalence, are allergy (29.16%), autoimmunity (22%), 
and malignancy (3.7%). IgAD is a heterogenous disease 
with maltitude pathogenic approaches; the major under-
lying cause of IgAD centers around B-cell proliferation, 
maturation, and ultimately immunoglobulin production 
[34]. Lack of IgA production tend to incite compensa-
tory increase in secretory IgM [35]. Many studies have 
pointed out an increased risk of atopic diseases in IgAD 
including bronchial asthma, allergic rhinitis, and atopic 
dermatitis [25, 31, 36–39]. Although we found allergic 
diseases far less prevalent than in former reports [16, 
23, 31, 40], it ranked second in the clinical manifesta-
tions of patients. Asthma was the most prevalent atopy 
in our analysis of SIgAD cases. However, the associa-
tion between asthma and SIgAD seems to be conflict-
ing. Although asthma outbreak has been commonly 
reported in SIgAD patients [41], no significant difference 
was observed in the incidence of asthma among SIgAD 
patients and the control group [8]. It is thought that the 
impaired mucosal immunity in the absence of secretory 
IgA is mainly responsible for the sensitization against 

Fig. 3  The forest plot and pooled prevalence of autoimmunity in SIgAD
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aeroallergens and food allergens in the respiratory and 
GI tracts [38, 42]. However, they still lack a clear cause-
and-effect relationship; arguing whether IgAD promoted 
allergic reactions or the allergic reactions weakened the 
mucosal membranes and consequently generated a sec-
ondary IgAD [4]. Besides, the influence of nutrition, geo-
graphic locations, and genetics should also be taken into 
consideration, which might explain the low rate of allergy 
in Chinese patients with SIgAD [19, 32]. Importantly, 
patients with concomitant IgAD and allergic disease 
are inclined to develop severe manifestations, especially 
respiratory tract infections [43].

An association between IgAD and a higher prevalence 
of autoimmune diseases has been detected [10, 44]. We 

Table 2  The pooled prevalence of autoimmunity in selective IgA 
deficiency patients
Type of 
autoimmunity

Ref N*, 
sample 
size

ES% 
(95%CI); I2%

AIHA (16, 18, 29, 45) 4, 326 1.48 (0.0 to 
4.68); 44.75

ITP (16, 18, 19, 22, 29, 31, 
33, 74)

8, 577 1.61 (0.41 to 
3.34); 20.33

Evans syndrome (18, 19) 2, 119 0.42 (0.0 to 
3.54); NA

Autoimmune 
thyroiditis

(15, 18, 22, 23, 31, 32, 45, 
51, 53, 67, 70, 75)

12, 2868 2.99 (1.52 to 
4.81); 51.21

IBD (18, 25, 51, 53, 70, 73) 6, 2429 4.01 (0.71 to 
9.11); 84.96

IDDM (18, 23, 25, 29, 31, 33, 53, 
67, 70, 73, 75)

11, 2801 3.29 (2.02 to 
4.79); 28.21

Celiac disease (8, 18, 23, 25, 31, 33, 40, 
45, 51, 53, 68, 70–73, 
76, 77)

17, 3813 6.57 (3.83 to 
9.88); 86.91

Vitiligo (18, 25, 31, 40, 45, 51, 
75)

7, 872 1.40 (0.62 to 
2.19); 0.0

Rheumatoid 
arthritis

(15, 16, 18, 19, 22, 29, 
31, 33, 45, 51, 53, 67, 
69–72, 74)

17, 3225 3.80 (1.66 to 
6.56); 81.49

SLE (15, 18, 19, 22, 29, 32, 40, 
45, 53, 70, 74)

11, 3088 3.56 (1.07 to 
7.09); 87.95

Sjogren syndrome (18, 19, 40, 51, 67, 70, 
74)

7, 768 0.94 (0.08 to 
2.38); 25.67

Myasthenia gravis (18, 53) 2, 2110 < 0.001 (0.0 to 
< 0.001); NA

Psoriasis (16, 18, 19, 25, 33, 40, 51, 
69, 74)

9, 939 1.47 (0.64 to 
2.54); 0.0

Pernicious anemia (18, 25, 29, 51, 74) 5, 402 0.70 (0.0 to 
2.16); 0.0

* Number of studies in Meta-analysis

AIHA: Autoimmune hemolytic anemia, ITP: Idiopathic thrombocytopenic 
purpura, GBS: Guillain-Barré syndrome,

IBD: Inflammatory bowel disease, IDDM: Insulin-dependent diabetes mellitus, 
SLE: systemic lupus erythematosus

Table 3  The pooled prevalence of allergic diseases in selective 
IgA deficiency patients

Ref N*, 
sample 
size

ES% 
(95%CI); 
I2%

Asthma (8, 17, 19, 21, 23, 25, 27, 
30–33, 40, 45, 67, 69, 
70, 72, 73)

18, 1355 19.06 (11.91 
to 27.34); 
91.58

Allergic rhinitis (8, 17, 21, 23, 25, 
31–33, 40, 51, 69, 71, 
72)

13, 1069 15.49 (9.90 to 
21.98); 83.60

Allergic 
conjunctivitis

(8, 23, 32, 51) 4, 287 11.68 (2.08 to 
26.67); 88.50

Allergic bron-
chopulmonary 
Aspergillosis

(32, 68) 2, 227 3.68 (1.44 to 
6.72); NA

Food allergy (8, 31–33, 40, 45, 51, 
70)

8, 980 1.79 (0.47 to 
3.71); 60.35

Eczema (8, 17, 21, 23, 25, 27, 
30–33, 40, 45, 51, 69, 
72)

15, 1242 8.27 (5.24 to 
11.83); 71.41

Urticaria (8, 19, 25, 32, 33, 69) 6, 392 2.96 (0.70 to 
6.30); 49.57

*.Number of studies in Meta-analysis

Fig. 4  The forest plot and pooled prevalence of Allergic diseases in SIgAD
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reported autoimmune diseases in 22% of our SIgAD 
patients which is substantially greater than the reported 
proportions from Spain (11.5%), Brazil (19%), Turkey 
(17.3%), and Israel (20.6%) [13, 25, 31, 45, 46]. This should 
be noted that these results are mainly from symptom-
atic cases, as undiagnosed individuals are less likely to 
be tested for autoimmune diseases or other disorders. 
Celiac disease (6.57%), inflammatory bowel disease (IBD) 
(4.01%), and rheumatoid arthritis (3.80%) were the most 
prevalent autoimmunity in SIgAD patients which is 
much lower than their prevalence in general population 
[1.4%, 0.32%, and 0.5-1.0%, respectively] [47–49].

Similar to the prevailing data [10, 14, 25, 31, 33, 36, 45, 
50–54], celiac disease was the most frequent autoimmu-
nity in our study. Celiac disease shares a Igfic significance 
with IgA deficiency possibly through certain HLA hap-
lotypes [55]. Incidentally, due to the paucity of IgA anti-
bodies in SIgAD, celiac disease could be misdiagnosed in 
the context of this immunodeficiency [56, 57]. Only 9.3% 
of SIgAD cases with biopsy-confirmed celiac disease had 
IgG antibodies against TTG, implying physicians need 
to rely on tissue biopsies in this population [14]. Of note, 
patients with concurrent celiac disease and IgAD are 
more likely to have an additional autoimmune disease 
than individuals with celiac disease alone (67% vs. 23.5%) 
as well as a lower frequency of GI symptoms (17.7% vs. 
66.7%) [58].

PIgAD and the coexistence of IgA and IgG subclass 
deficiency shared close results in terms of clinical mani-
festations with SIgAD. Nonetheless, they both had a 
lower incidence of autoimmunity and allergic diseases 
without any report of malignancy. However, neither 
the disease severity nor the occurrence of infections 
and autoimmune diseases was stated to correlate with 
serum IgA level [59]. Despite some discrepancy [60], the 
frequency of severe infections tended to be greater in 
IgAD with concurrent IgG2 or IgG4 subclass deficiency 
and/or limited pneumococcal polysaccharide antibody 
response [29, 61]. Likewise, these patients had a higher 
rate of infection in the pooled analysis compared to the 
other groups. Currently, the same size of the PIgAD and 

concurrent IgA and IgG subclass deficiency prevents a 
precise conclusion.

In this regard, the pooled prevalence of infection, auto-
immunity, and allergic disease in SIgAD were compa-
rable to PIgAD patients. Respiratory tract infection was 
the most prevalent infection in both groups whereas, 
gastrointestinal and fungal infection infection had the 
second position in the PIgAD and SIgAD group. Similar 
results were also observed in the prevalence of autoim-
mune manifestations. Generally, the current study indi-
cates that the spectrum of complications in patients with 
PIgAD and SIgAD has considerable similarities with 
minor differences in some presentations.

Noteworthily, common variable immunodeficiency 
(CVID) and IgAD have comparable clinical and immuno-
logical features and even IgAD can be seen early in the 
development of CVID [62]. Progression of IgAD to CVID 
is a rare phenomenon that has been occurred in several 
cases. However, presence of autoimmune disorders and 
IgG subclass deficiency in association with distinct HLA 
haplotypes could increase the risk of CVID induction 
in a genetically susceptible IgAD patient [63]. Thus, the 
screening of immunoglobulins is better implemented so 
that intravenous immunoglobulin (IVIG) therapy can be 
considered in case of disease progression towards CVID. 
Finally, the lack of an established screening method and 
the difficulty of diagnosis owing to the heterogeneity of 
the clinical presentation in PIgAD and SIgAD cloud a 
precise estimation of the patients in each category of IgA 
deficiency [64].

Moreover, new clinical manifestations might appear 
during patients’ follow-up, particularly in the presence of 
a positive family history [41], indicating that the age of 
patients and the course of the disease probably interfere 
with the reported frequency. In addition, periodic assess-
ment in IgAD patients is warranted.

One of our limitations in the current study was the lack 
of information or incomplete data regarding the clinical 
manifestations and immunologic evaluations of IgAD 
cases in the published literature; information that could 

Fig. 5  The forest plot and pooled prevalence of the malignancy in SIgAD
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play a rather important role in categorizing different 
types of IgAD.

Overall, our study identified the infection as the most 
prevalent clinical presentation among IgAD patients, 
followed by allergic and autoimmune diseases. Due to 
the functional role of secretory IgA in maintaining the 
homeostasis of mucosal surfaces, these complications 
mainly involved respiratory and GI tracts. SIgAD patients 
tend to have altered intestinal and oropharyngeal micro-
biota that can be only partially compensated with IgM 
secretion [65, 66]. These microbial perturbations may 
play a role in developing or exacerbating immune dysreg-
ulations in the patients. The spectrum of clinical mani-
festations in PIgAD and SIgAD are mainly similar with 
a few minor discrepancies in allergic presentations. The 
coexistence of IgA and IgG subclass deficiency in patients 
may increase the susceptibility to infections. CVID and 
IgAD share clinical and immunological features; few 
IgAD patients progress toward CVID. Furthermore, new 
clinical manifestations could be detected in the course of 
the disease, implying the necessity of periodic assessment 
in these patients. However, the same size of the PIgAD 
and concurrent IgA and IgG subclass deficiency is small 
to conclude.
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