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ABSTRACT

Primaryimmunodeficiencies (PID) arelow-prevalence diseases.
There are warning signs that may raise clinical suspicion.
The objectives of this study were to describe the clinical
characteristics and warning signs of patients with PID
and to compare the clinical differences between selective
immunoglobulin A (IgA) deficiency and other PIDs. Eighty-nine
patients were studied; their median age at the time of diagnosis
was 6 years old (4.08-11.67). Fifty-three (59.5%) patients were
male. Fifty-four (60.7%) patients had selective IgA deficiency,
and 35(39.3%) had other PIDs. The main clinical manifestations
were rhinopharyngitis in 65 (73.03%) patients and atopy in
39 (43.82%). Twenty- four (26.97%) patients showed warning
signs, and none had selective IgA deficiency. Patients with
other PIDs had a higher incidence of lower respiratory tract
infection, sepsis, skin infections, mucocutaneous candidiasis,
dental alterations, cardiovascular malformations, angioedema,
hospitalizations and death. Ten (28.57%) patients received
intravenous gammaglobulin, 15 (42.85%) antibiotic prophylaxis,
and 2 (2.24%) antifungal prophylaxis.
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INTRODUCTION

Primary immunodeficiencies (PID) are a
heterogeneous group of diseases related to more
than 200 genetic defects that affect the immune
system.'?

It is difficult to establish the prevalence of
these diseases given regional variabilities and
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the clinical and laboratory heterogeneity of the
different conditions. Their prevalence is low
(1/10 000 to 1/500 000 live births).}?> The most
common PIDs are antibody deficiencies, including
the selective immunoglobulin A (IgA) deficiency,
with a prevalence of 1/143 to 1/20 000 live
births.>*¢

The latest updated PID classification divides
them into nine classes depending on the affected
immune system compartment.” The presumptive
diagnosis of PIDs is based on ten warning signs
established by the Jeffrey Modell Foundation.”®
However, some immunodeficiencies may present
few or no warning signs.

The diagnosis is established as per the
criteria defined by the European Society for
Immunodeficiencies (ESID) and the Pan-
American Group for Inmunodeficiency (PAGID),
which classify diagnosis as possible, probable or
definitive.*'?

Although there is molecular information
on these conditions, many patients remain
undiagnosed and/or are diagnosed at a later
stage resulting, as a consequence, in an adverse
clinical outcome."

The objectives of this study are to describe
the clinical characteristics of patients diagnosed
with PID, analyze the presence of warning signs
and compare the clinical manifestations between
patients with selective IgA deficiency and other
PIDs.

POPULATION AND METHODS

The Department of Allergy and Immunology
of Clinica Universitaria Reina Fabiola
has established study protocols for patients
with suspicion of PID based on international
guidelines.! Studies vary depending on the
affected immune system compartment.

Patients were assessed for warning signs
of PID according to the criteria established by
the Jeffrey Modell Foundation.”® These make
up a clinical tool that allows to suspect which
patients have a higher chance of developing a
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PID. Warning signs are as follows: 4 or more new
ear infections in a year; 2 or more serious sinus
infections in a year; 2 or more months of antibiotic
treatment; 2 or more pneumonias in a year; failure
to thrive; recurrent deep skin abscesses; persistent
thrush in mouth or fungal skin infections; need
for intravenous antibiotics; 2 or more deep-seated
infections (including septicemia); and a family
history of PID.

The study was retrospective, observational,
and analytical.

Patients were included if they were part of the
PID database of the Department of Allergy and
Immunology and had a diagnosis of probable or
definitive PID*!° (Table 1) and they were classified
according to the categories established in the
latest classification.? Patients were divided into
two groups: selective IgA deficiency and other
PIDs.

Patients who had a diagnosis of possible
PID and secondary immunodeficiencies were
excluded.

Ethical considerations

The study complied with the Declaration of
Helsinki and the Good Clinical Practice guidelines
established by the Drug, Food and Technology
Administration of Argentina (Administracion
Nacional de Medicamentos, Alimentos y Tecnologia
Médica, ANMAT), Provincial Law No. 9694
referring to research on human beings, and Law
No. 25326 regarding personal data protection. The
study was approved by the Institutional Ethics
Committee.

Statistical analysis
Outcome measures and comparisons were
analyzed descriptively using an independent

%2 test for qualitative outcome measures and a
Mann-Whitney test for quantitative outcome
measures. A p value < 0.05) was considered
statistically significant.

RESULTS

Eighty-nine patients with PID were evaluated.
Their overall characteristics are shown in Table
2. The main clinical manifestations were upper
and lower respiratory tract infections and
allergic diseases (Figure 1). Candidiasis was
observed in patients with immune dysregulation
alterations and innate immune defects. A history
of hospitalization was observed in 37 (41.6%)
patients, and 5 (5.62%) died as a result of their
immunodeficiency.

Warning signs of PID were described for 24
(26.97%) patients. These were: 4 or more new
ear infections in a year (5 patients); 2 or more
serious sinus infections in a year (6 patients); 2 or
more months of antibiotic treatment (9 patients);
2 or more pneumonias in a year (14 patients);
failure to thrive (5 patients); recurrent deep skin
abscesses (2 patients); persistent thrush in mouth
(4 patients); need for intravenous antibiotics (15
patients); deep-seated infections (3 patients); and
a family history of PID (9 patients).

None of the patients had a history of
consanguinity.

Prescribed treatments were as follows:
intravenous gammaglobulin in 10 (11.24%)
patients, all of whom were in the predominantly
antibody deficiency group (X-linked
agammaglobulinemia, common variable
immunodeficiency, and antibody response
deficiency); antibiotic prophylaxis in 16 (17.98%)
patients (STATS5b deficiency, ataxia-telangiectasia,
hyper IgE syndrome, Wiskott-Aldrich

TaBLE 1. Diagnostic criteria for primary immunodeficiencies (ESID-PAGID)’

Diagnostic category

Definition

Definitive e Patients with a causative molecular-genetic diagnosis (genetic failure, absence of

mRNA or protein causative of primary immunodeficiency).
e Patients in this category have a probability at over 98% of keeping the same diagnosis

in the following 20 years.

Probable e Patients diagnosed by phenotype: clinical and/or laboratory characteristics compatible

with primary immunodeficiency but without the identification of a causative genetic

failure.

e Patients in this category have a probability at over 85% of keeping the same diagnosis in

the following 20 years.

Possible e Patients with some but not all clinical and/or laboratory characteristics compatible with

primary immunodeficiency. .

mRNA: messenger ribonucleic acid.
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TABLE 2. Demographic characteristics by group of primary immunodeficiency***

N Definitive Female Age of Age at Age at Delay between
diagnostic sex symptom consultation Dx symptom onset
criterion (%) onset (years old) (years old) (years old) and Dx (years)
Total number of patients 89 59/89 36/89 3 (1-5)** 6 6 2.83
with PID (4.08-11.67)*  (4.08-11.67)*  (1.08-5.83)**
Combined ID 1/89 1/1 1/1 1.33 12 12 10.67
Well-defined ID 8/89 2/8 3/8 1 5.04 3.25 213
syndrome (0.37-127)%  (2.37-6.5)* (2.18-4)* (1.31-2.85)*
Predominantly 71/89 50/71 25/71 3 6.08 6.41 3
antibody deficiencies* (1.5-5)* (4.33-11)*  (4.6-11.04)*  (1.04-5.79)*
Diseases of immune
dysregulation 1/89 1/1 1/1 2 2.83 4.67 2.67
Phagocyte defects 1/89 0/1 1/1 10 12.5 13 3
Innate immunity 2/89 0/2 2/2 1.25 1.25 2.83 1.92
defects (0.87-0.95)*  (1.21-1.29)*  (2.25-341)*  (1.38-2.46)**
Complement 5/89 5/5 2/2 5 36 36 32
deficiency (4-6)** (15.42-50%*  (15.42-50)** (2-45)%*

ID: immunodeficiency; PID: primary immunodeficiency; Dx: diagnosis.

*54/71 are patients diagnosed with selective IgA deficiency.

** Median (Q1-Q3).

*** There were no patients diagnosed with PID corresponding to autoinflammatory disorders and PID phenocopies.

FiGure 1. Clinical manifestations of patients with selective immunoglobulin A deficiency and other primary
immunodeficiencies
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URTT: upper respiratory tract infection; LRTI: lower respiratory tract infection; CNS inf.: central nervous system infection;
AL autoimmunity; allergic dis.: allergic disease; card. malf.: cardiovascular malformation; angioed: angioedema;
SIgAD: selective IgA deficiency; PID: primary immunodeficiency.
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syndrome, X-linked agammaglobulinemia,
common variable immunodeficiency, transient
hypogammaglobulinemia of infancy, IgG2
subclass deficiency, selective IgA deficiency, and
chronic granulomatous disease ); and antifungal
prophylaxis in 2 (2.24%) patients (chronic
granulomatous disease and common variable
immunodeficiency).

Male sex was predominant in both groups;
there were 33 (61.11%) male patients in the
selective IgA deficiency group and 20 (57.14%) in
the other PID group.

The general characteristics of each group are
described in Table 3.

More manifestations of allergic disease were
observed in the selective IgA deficiency group
than in the other PID group [28 patients (51.85%)
and 11 patients (31%), respectively]; statistical
differences were not significant (p= 0.0578) (Figure
1).

In our population, autoimmune diseases were
observed in 4/54 (7.4%) patients in the selective
IgA deficiency group, and in 2/35 (5.7%) patients
in the other PID group (Figure 1).

DISCUSSION

An early diagnosis of PIDs allows to provide
an initial treatment that will improve patients’
quality of life and health costs. Therefore, the

pediatrician’s clinical suspicion plays a critical
role for a timely diagnosis and referral.'>

The prognosis of PIDs is associated with an
early diagnosis, which allows to initiate an early
treatment, and to the specific disease, which
may severely affect children and have an impact
on their clinical course. One of the diagnostic
landmarks are warning signs established by the
Jeffrey Modell Foundation,® which are a key tool
when these conditions are suspected.

Most PIDs are diagnosed as predominantly
antibody deficiencies.’*"* Selective IgA was more
prevalent,'*!* as observed in other studies.

In contrast to the data found in the
bibliography, we observed a high percentage of
patients with a positive family history of PIDs,
and none of the included patients had a history
of consanguinity.* Such absence of consanguinity
may be attributed to our small sample size.

For patients with a definitive diagnosis of
PID, it is recommended to study the entire family
based on the heritage pattern of the diagnosed
deficiency.

The median age of symptom onset and PID
diagnosis was lower than that observed in other
studies.*"

As other authors,* we found that male sex was
slightly more predominant.

Most patients with a deep-seated immune

TasLa 3. Comparison of characteristics between patients with selective immunoglobulin A deficiency and other primary

immunodeficiencies
Selective IgA Other PIDs P

deficiency (n: 54) (n: 35)
Age at symptom onset
(median - Q1-Q3) 3.25 (2-5) 1.50 (0.83-4) 0.0167
Age of first medical consultation
(median - Q1-Q3) 6.59 (4.83-11) 5.17 (2.17-15.42) 0.1670
Age at diagnosis
(median - Q1-Q3) 6.88 (5-11) 4 (2.58-15.42) 0.0260
Time between symptom onset and Dx
(median - Q1-Q3) 3.50 (1.08-5.75) 2.42 (1-6) 0.8271
WS+ (%) 0(0) 24 (68.57) <0.000
Number of WS+
(median - Q1-Q3) 0(0-0) 2 (0-3) < 0.0001
IV gammaglobulin (%) 0(0) 10 (28.57) < 0.000
Antibiotic prophylaxis (%) 1(1.85) 15 (42.85) < 0.000
Antifungal prophylaxis (%) 0(0) 2 (5.71) 0.1519
Hospitalizations (%) 13 (24.07) 24 (68.6) < 0.000
Deceased patients (%) 0(0) 5(14.3) 0.0043

PID: primary immunodeficiency; Dx: diagnosis; WS: warning signs; IgA: inmunoglobulin A; IV: intravenous.



deficiency had warning signs of PID,” while
none of the patients with selective IgA deficiency
showed this clinical manifestation, which
supports the fact that warning signs favour an
early diagnosis of PID during the case-taking
process of pediatric patients.

The number of deaths caused by
immunodeficiency was lower than that described
in other patient series.*

A Candida sp. infection is a clinical
manifestation generally associated with combined
and phagocyte defects;! however, in our study, it
was found in patients with immune dysregulation
alterations and innate immune defects.

The proportion of allergic disease in patients
with selective IgA deficiency was higher than in
the other PID group, and this is consistent with
the literature, which indicates that atopy is the
second most common clinical manifestation in
these patients, after recurrent infections.'**

The prevalence of autoimmune conditions
was lower than that reported in other research
studies.™

The study sample size and its retrospective
design are restrictions that prevent us from
drawing definitive conclusions regarding the
conditions herein described.

CONCLUSIONS

The main clinical manifestation among
patients with PID were respiratory tract
infections. Allergic disease was a common clinical
manifestation among patients with selective IgA
deficiency.

Warning signs were present in severe PID
cases.

Treatment of patients with severe PID was
more complex than in patients with selective IgA
deficiency. ®
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