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Abstract
Immune thrombocytopenia (ITP) is a frequent autoimmune manifestation among Inborn Errors of
Immunity (IEI). This study analyzed immunoglobulin and complement levels and lymphocyte subsets
proportions in children and adolescents with primary ITP to reassess underlying IEI and establish
relations with disease features and outcomes. Sixty ITP patients had IgA, IgM, IgG, IgE, C3, and C4 levels
measured by standard methods used by the hospital. CD3+, CD4+, CD8 + and CD19 + lymphocyte
proportions were determined by �ow cytometry. Overall, 23.3% of the reassessed ITP patients could be
considered to have underlying IEI namely, IgA de�ciency (1/60), IgM de�ciency (2/60), C4 de�ciency
(1/60), low B cells (3/60), low T cells (2/60) and unclassi�ed IEI (4/60). In addition, as a whole, 86.7% of
ITP patients had at least one altered immunoglobulin or complement level or lymphocyte subset
proportion speci�cally, low IgG (23.3%), low IgM (8.3%), high IgG (1.7%), high IgM (11.7%), and high IgE
(18.3%). Moreover, 6.7% of ITP patients had an additional autoimmune disease namely, type 1 diabetes
and thyroiditis; 56.7% had an allergy diagnosis; 20.0% had a positive family history of autoimmune
disease, and 70.0% had a family history of allergy. Patients with low IgM levels underwent signi�cantly
more splenectomy (87.5% vs. 25.0%, p = 0.04). In conclusion, underlying IEI could be diagnosed in
children and adolescents previously presumed as primary ITP, reinforcing the idea that immunoglobulin
and complement levels and lymphocyte subset proportions should periodically be reassessed during
follow-up. Further genetic analyses will be a cornerstone for unveiling additional IEI related to ITP.

Introduction
Immune thrombocytopenia (ITP) is a complex and multifactorial autoimmune disorder characterized by
low platelet counts resulting from enhanced destruction and/or impaired production, mediated by
autoantibodies and/or autoreactive CD8 + T lymphocyte cytotoxicity that recognize platelets and/or
megakaryocytes [1–3].

ITP may occur as primary when isolated and not associated with any other condition or as secondary
when in the setting of other autoimmune cytopenias, associated with an autoimmune disease or an
infectious condition, or as the manifestation of inborn errors of immunity (IEI) [1, 2, 4]. However, ITP
patients have not been systematically studied for secondary causes once the consensus is not further
investigated unless there are speci�c indications [5]. Otherwise, as knowledge of pathogenesis develops,
the line between primary and secondary ITP blurs [1, 3].

IEI may manifest as increased susceptibility to infections and diversity of autoimmune,
autoin�ammatory, allergic, and/or malignant phenotypes [6–9]. There are few IEI in which an
autoimmune manifestation had never been observed [6, 9]. In this regard, thrombocytopenia is a frequent
autoimmune manifestation, and studies report IEI occur in up to 50% of patients with cytopenias [6, 10,
11]. Likewise, low, high, and skewed immunoglobulin levels and lymphocyte subsets counts are frequent
among IEI features [6, 10]. ITP is described in IEI that affect both cellular and humoral immunity, such as
IgA de�ciency; common variable immunode�ciency (CVID); autoimmune lymphoproliferative syndrome



Page 3/13

(ALPS); Hyper-IgM syndrome; immune dysregulation, polyendocrinopathy, enteropathy, X-linked (IPEX)
syndrome; Lipopolysaccharide-responsive and beige-like anchor protein (LRBA) de�ciency; Cytotoxic T-
lymphocyte antigen 4 (CTLA4) haploinsu�ciency; and Signal transducer and activator of transcription 3
gain-of-function (STAT3-GOF) mutation [6, 9, 10, 12–17]. In fact, ITP appears in 69 IEI in a developed
smartphone application to help clinicians' diagnosis [12]. In addition, ITP guidelines discuss the need to
periodically reassess the etiological hypothesis as disease causes may become evident over time [2, 5,
18].

Therefore, this study analyzed immunoglobulin and complement levels and lymphocyte subsets
proportions in children and adolescents with primary ITP to reassess underlying IEI and establish
relations with age at disease onset, disease classi�cation, disease outcome, and treatments.

Methods
Patients

This cross-sectional study consecutively enrolled 60 ITP children and adolescents during their follow-up
at our tertiary referral pediatric hematology unit. After the ethics committee approval, informed
consent/assent was achieved from parents and participants. All procedures were under the Helsinki
Declaration. 

ITP patients included in the study were followed up for at least six months and were already con�rmed as
primary ITP. In detail, ITP patients during the follow-up were classi�ed according to current guidelines as
persistent (thrombocytopenia from 3 to 12 months), chronic (thrombocytopenia longer than 12 months),
or those who presented dysmorphic features have had bone marrow aspiration, immunoglobulin levels,
and lymphocyte subsets analyzed and were con�rmed as primary ITP [2,5]. ITP patients classi�ed as
newly diagnosed (thrombocytopenia up to 3 months) were assumed as primary ITP [5]. The enrolled
patients' median period for ITP diagnosis was 3.9 months. Most have had a purpuric rash, no major
bleeding event or thrombosis, and the peripheral blood smear done at diagnosis did not suggest other
etiology. ITP patients were treated with prednisone and/or IVIG except for four that sustained platelet
numbers ≥ 50.0x103/mm3. For patients with platelet numbers < 20.0x103/mm3 and/or had bruising
and/or epistaxis, rescue treatments included prednisone, IVIG, azathioprine, cyclophosphamide,
cyclosporine, rituximab, and splenectomy. None of the ITP patients had autoimmune hemolytic anemia
(AHA).

Otherwise, ITP patients excluded from the study were suspected of an active infection, received
intravenous immunoglobulin (IVIG) within the last three months, or had incomplete data. 

Taking into account the predictive value of infections, allergic phenotypes, early disease onset, positive
autoantibodies, other autoimmune disease, family history of autoimmune disease and/or IEI and/or
allergy, presence of altered immunoglobulin and complement levels, and low lymphocyte subset count for
diagnosing underlying IEI [6-12] these features were assessed at study enrollment by: 1- asking parents
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for patient's previous diagnosis of infections (recurrent pyogenic infections, mycobacteriosis, fungal
infections, herpes zoster and/or sepsis) and/or allergy (atopic dermatitis, acute or chronic urticaria,
rhinitis, bronchitis, asthma, drug and/or food allergic reactions) and/or family history of autoimmune
disease and/or IEI and/or allergy; 2- revising medical records for patient's demographic data, treatments,
clinical and laboratory features, including diagnosis of other autoimmune disease and/or positive organ-
speci�c and/or non-organ-speci�c autoantibodies not directly related to ITP, collected upon diagnosis or
during the follow-up and 3- reevaluating immunoglobulin and complement levels, and lymphocyte
subsets proportions.

Moreover, platelet number ≥ 150.0x103/mm3, at study enrollment, was used to classify ITP patients,
according to disease outcome, as in remission. 

Immunoglobulins Analysis

IgA, IgM, and IgG levels were measured by immunoturbidimetry (Roche Diagnostics, Indianapolis, USA)
and IgE levels by nephelometry (Dade Behring/Siemens, Deer�eld, USA) as hospital standard methods.
ITP patients were considered to have altered immunoglobulin levels, e.g., high or low levels, when values
were out of the hospital's reference range according to age, and whether there was at least one other
altered measure on a different occasion. 

Complement Analysis 

Serum C3 and C4 levels were determined by nephelometry (Dade Behring/Siemens, Deer�eld, USA). ITP
patients were considered to have high or low complement values when out of the reference ranges, 79 to
152 mg/dL for C3 and 10 to 40 mg/dL for C4, and whether there was at least one other altered measure
on a different occasion. 

Lymphocyte Subsets Analysis

The �ow cytometry assay was performed on samples from 25 IPT patients. The following anti-human
monoclonal antibodies were used: PE-Cy7 anti-CD3 (BD mouse IgG1-347344), APC anti-CD4 (BD mouse
IgG1-341095), V500 anti-CD8 (BD mouse IgG1-560774) and V500 anti-CD19 (BD mouse IgG1-561121).
Brie�y, 0.5 mL of peripheral venous blood was placed in each tube containing lysis buffer (BD Lysing
buffer) for 30 min at room temperature. Cells were then washed two times and resuspended in staining
buffer to obtain 2x106 cells in 100 μL. The cell suspension was placed in 96 wells plate, and membrane
antibodies were added and incubated for 30 min at 4°C in the dark. Cells were washed, the supernatant
discarded by inversion, and resuspended in 300 μL of staining buffer. The acquisition was performed on
the eight-color LRS II Fortessa �ow cytometer (BD Biosciences), and analysis was done on FlowJo
software (ThreeStar, Ashland, OR, USA). Lymphocytes were gated based on physical and immunological
forward and sideward scatter light properties. Lymphocyte subsets percentages are shown within the
lymphocyte gate. Double-negative T lymphocyte subset proportion was not analyzed. Four non-related
children with no personal history of autoimmune disease and/or IEI and/or allergy and/or positive



Page 5/13

autoantibodies and/or chronic diseases (healthy controls) had CD3+ (median 58.7%, range 54.0 to
62.7%), CD4+ (median 52.3%, range 49.8 to 59.0%), CD8+ (median 36.6, range 30.6 to 38.0%) and CD19+
(median 12.3%, range 6.6 to 26.0%) lymphocyte subsets proportions similar to those reported in literature,
con�rming �ow cytometric analyzes were properly performed. ITP patients were considered to have a low
lymphocyte subset proportion when reduced compared with age reference values established in the
literature [19] and healthy controls' values.

IEI adopted criteria

ITP patients with at least one altered immunoglobulin or complement level or lymphocyte subset
proportion were evaluated for underlying IEI by the criteria below.

1- IgA de�ciency when IgA level was < 10 mg/dL, with normal IgM and IgG levels, in children > 4 years of
age [8,15]; 2- IgM de�ciency when IgM value was < 35 mg/dL prior to the patient undergoing splenectomy
[8,20]; 3- Hyper-IgM syndrome when high IgM was associated with low IgG, IgA or IgE levels [10,14]; 4- IgG
de�ciency when serum level was < 400 mg/dL [13,17]; 5- CVID when low IgG level occurred along with low
IgA and/or IgM level associated with recurrent infections [13]; 6- High IgE when the value was > 100
IU/mL [21]; 7- C3 or C4 de�ciency when the low level was in the presence of other components normal
level [8]; 8- Low T or B cells when the subset proportion was considered reduced by the criteria
established in this study; 9- unclassi�ed IEI when there was at least one altered immunoglobulin or
complement level or lymphocyte subset proportion associated with other cytopenias (leukopenia
<4,000/mm3, neutropenia <1,500/mm3, lymphopenia <1,500/mm3) and/or splenomegaly and/or
lymphadenopathy [6,10].

Statistical Analysis 

The descriptive analysis is shown by number and percentage or median and range when appropriate.
Group frequencies were compared by Fisher's exact test and continuous variables by the Mann-Whitney
test. P values ≤ 0.05 were considered signi�cant.

Results
Of the 60 ITP patients, 34 (56.7%) were female, the median age at enrollment was 10.6 years (range 2.8
to 17.9 years), the median age at disease onset was 5.6 years (range 15 days to 15.7 years), and median
disease duration was 4.4 years (range 7 months to 14.3 years). Eight ITP patients had been classi�ed as
a newly diagnosed disease, seven as a persistent disease, and 45 as a chronic disease. At study
enrollment, 25 ITP patients were in remission, and four were still taking prednisone.

IEI were diagnosed in 14 (23.3%) patients previously presumed as primary ITP. In detail, one patient was
diagnosed with IgA de�ciency. She was a newly diagnosed 5.9-year-old girl with positive antinuclear
antibody (ANA) and anti-cardiolipin, personal history of infections (tonsillitis, diarrhea) and allergy
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(bronchitis), positive family history of allergy, and also high IgG levels, ruling out CVID diagnosis
(Supplementary Table).

Two 12-year-old boys were diagnosed with IgM de�ciency. They had early disease onset at 15 days and
seven months of life, personal history of infections and allergies, and high IgE levels with normal IgG and
IgA levels, ruling out CVID. Although they underwent splenectomy, their diseases were not in remission
(Supplementary Table).

One ITP patient was diagnosed with C4 de�ciency. She also had low IgG levels, and although her
autoantibodies were negative, she had two family members, an aunt, and a cousin, with the diagnosis of
systemic lupus erythematosus (SLE) (Supplementary Table).

Four ITP patients were diagnosed with low B cells. Most had positive autoantibodies including one
positive for anti-tyrosine phosphatase-related islet antigen 2 antibody (anti-IA2), another positive for anti-
dsDNA, and other diagnosed with thyroiditis (Supplementary Table).

Two ITP patients were diagnosed with low T cells. One patient also had low IgG and high IgE levels
(Supplemental Table).

Four ITP patients had unclassi�ed IEI. Two patients had neutropenia, and one of these was diagnosed
with ITP at 5.6 years of age, had low IgM levels, and infections, and underwent splenectomy, but his
disease was not in remission. The other patient had high IgE levels, positive ANA, infections, and a family
history of vitiligo. Two other patients had lymphopenia, and one of these was diagnosed with ITP at 4.3
years of age, had an IgE level of 1,810 IU/mL, a high C4 level, and his disease was in remission. The other
patient also had high IgE, and C4 levels, positive anti-GAD, and his disease was not in remission
(Supplementary Table).

In addition, other 38 (63.3%) ITP patients had skewed immunoglobulin levels. Speci�cally, 14 (23.3%) ITP
patients had low IgG levels, but none could be considered to have IgG de�ciency or CVID. One of these
patients with positive anti-thyroglobulin antibody (anti-TG) and anti-thyroid peroxidase antibody (anti-
TPO) was also diagnosed with thyroiditis, and another had the highest IgE level (2,250 IU/mL), positive
anti-double-stranded DNA antibody (anti-dsDNA) and lupus anticoagulant (LAC) (Supplementary Table).
ITP patients with low IgG levels had similar age at disease onset, disease classi�cation, disease outcome,
and treatments as those with non-altered immunoglobulin or complement level or lymphocyte subset
proportion (Table 1).  
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Table 1
Demographic and laboratory features, disease classi�cation and outcome, and submission to
splenectomy of the 60 patients with immune thrombocytopenia (ITP) and altered or unaltered

immunoglobulin or complement levels or lymphocyte subset proportion.
Characteristic Altered

parameter

n = 52

Low IgM
levels

n = 8

Low IgG
levels

n = 17

Unaltered
parameter

n = 8

Age at enrollment (years) 10.5 (2.8–
17.5)

11.5 (6.3–
17.1)

7.5 (2.8–
17.5)

11.5 (2.8–17.9)

Age at disease onset (years) 5.5 (15 days-
13.1)

5.5 (15 days-
10.4)

4.9 (1.1–
13.1)

6.4 (1.7–15.7)

Gender (female / male) 31 / 21 4 / 4 8 / 9 3 / 5

Disease classi�ed as chronic 37 (71.2) 7 (87.5) 10 (58.8) 8 (100.0)

Disease outcome as remission 22 (42.3) 2 (25.0) 7 (41.2) 3 (37.5)

Platelet number at enrolment
(103/mm3)

140.5 (1.0-
639.0)

910.0 (10.0-
552.0)

134.0 (1.0-
400.0)

116.5 (35.0-
408.0)

Positive autoantibodies 23 (44.2) 3 (37.5) 6 (35.3) 4 (50.0)

Submission to splenectomy 15 (28.9) 7 (87.5)* 2 (11.7) 2 (25.0)

The results are presented by the median (range) or number (%), and the statistical analysis by the Mann-
Whitney test or two-tailed Fisher’s exact test. * p ≤ 0.05, refers to comparison with patients with unaltered
immunoglobulin or complement levels or lymphocyte subset proportion.

Five (8.3%) ITP patients had low IgM levels. One patient also had the highest IgA level (456.0 mg/dL), the
other had low IgA (98.0 mg/dL), high IgE levels, and positive anti-smooth muscle antibody (SMA) and
another had high IgE levels, positive anti-TG, and SMA (Supplementary Table). Interestingly, ITP patients
with low IgM levels underwent signi�cantly more splenectomy (87.5% vs. 25.0%, p = 0.04, Table 1).

One (1.7%) ITP patient had high IgG levels but no recurrent infections, splenomegaly, and/or
lymphadenopathy, ruling out ALPS diagnosis.

Seven (11.7%) ITP patients had high IgM levels, most associated with high IgE levels, but all had normal
IgG and IgA levels, ruling out Hyper-IgM syndrome diagnosis. Interestingly, none of the ITP patients with
high IgM levels underwent splenectomy (Supplementary Table).

Eleven (18.3%) ITP patients had high IgE levels. Most had positive autoantibodies, one patient was
diagnosed with type 1 diabetes (T1D), and another with thyroiditis. Although some patients had a
previous allergy diagnosis, none had severe dermatitis, ruling out Hyper-IgE syndrome diagnosis
(Supplementary Table).
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Therefore, as a whole, 52 (86.7%) ITP patients had at least one altered immunoglobulin or complement
level or lymphocyte subset proportion. These patients had similar age at disease onset, disease
classi�cation, disease outcome, and treatments as the eight ITP patients with non-altered
immunoglobulin or complement level or lymphocyte subset proportion (Table 1).

Moreover, four (6.7%) ITP patients had an additional autoimmune disease namely, thyroiditis and T1D.
Thirty-four (56.7%) patients had at least one allergic disease, and 12 (20.0%) had a positive family history
of autoimmune disease, namely vitiligo, T1D, thyroiditis, rheumatoid arthritis, SLE, rheumatic fever, and
ITP. None reported a family history of IEI, and 42 (70.0%) patients had a positive family history of allergy,
namely dermatitis, rhinitis, bronchitis, and/or asthma (Supplementary Table).

Discussion
This study showed in a cohort of children and adolescents previously presumed as primary ITP that
23.3% could be reassessed as having underlying IEI namely, IgA de�ciency, IgM de�ciency, C4 de�ciency,
low B cells, low T cells, and unclassi�ed IEI. In addition, 86.7% of the ITP patients presented at least one
altered immunoglobulin or complement level or lymphocyte subset proportion. Moreover, 6.7% of ITP
patients had an additional autoimmune disease, 56.7% had an allergy diagnosis, 20.0% had a positive
family history of autoimmune disease, and 70.0% had a positive family history of allergy all considered
main clues to underlying IEI.

As suggested by current guidelines, it is essential to point out that the enrolled ITP patients had already
been evaluated for IEI at diagnosis and when they evolved to persistent or chronic disease. Even so,
during this study, we were able to diagnose additional IEI, reinforcing the need for a systematic periodical
investigation of the etiological disease cause [2, 5, 18].

IEI diagnosis may be important clues to unveil ITP pathogenesis since 1- both loss and gain of function
disorders may present with thrombocytopenia, 2- not only complete but also partial lesions of genes
related to immune functions may give rise to autoimmune diseases, and 3- substantial clinical
heterogeneity exists within patients with the same mutation [2, 3, 6, 12, 13, 22, 23].

IgA has anti-in�ammatory roles, participates in the tolerance, and its levels go increasing through life.
Thereby, its lack or maintained or decreasing values associated or not with other autoimmune diseases
and/or positive autoantibodies in ITP patients may suggest for clinicians underlying IEI [8, 13, 15]. In
addition, since the lack of IgA may impair mucosal antigens' clearance, it has also been linked to
abnormalities in the gastrointestinal-associated mucosal immune system [15]. Interestingly, both the ITP
patient diagnosed with IgA de�ciency and the patient with a low IgA level had personal histories of
diarrhea. ITP associated with low IgA appears in 19 IEI in the application developed to help clinicians'
diagnosis [12].

IgM modulates both innate and adaptive immune responses, and its lack may impair apoptotic cell
clearance and consequently lead to autoantibodies production, including those related to ITP [20, 24, 25].
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Of note, IgM de�cient patients frequently have high IgE levels, as observed in our patients [6, 13, 20].
Moreover, IgM de�ciency has been observed in other autoimmune diseases including SLE [8, 16]. Notably,
ITP patients with low IgM levels underwent signi�cantly more splenectomy, suggesting worse treatment
response and longer disease persistence as previously observed for SLE [16].

Complement system activation is important for platelet destruction [3]. Otherwise, complement de�cient
patients have an increased risk for autoimmune diseases, and it is described that 30% of ITP patients
may evolve to SLE [4, 8, 9, 24–26]. Noteworthy, although the patient with C4 de�ciency had negative
autoantibodies, she had two family members with SLE. This �nding puts in check the current perception
that complement levels assessment has an uncertain bene�t on ITP diagnosis, and reinforces the idea of
reassessing not only immunoglobulin but also complement levels during the follow-up [5].

IEI that affect T and B lymphocytes also develop autoimmune manifestations, and low B cell number
appears in at least 32 IEI in the developed application to help clinicians' diagnosis [3, 6, 9, 12]. Of note,
most ITP patients with low B cells had positive autoantibodies, including one diagnosed with thyroiditis.
Low B cell number is a peculiar feature of CVID [6, 13]. Genetic analysis will be fundamental to revealing
underlying IEI like CTLA4 haploinsu�ciency and LRBA de�ciency [6]. Yet, although this study did not
analyze regulatory or double-negative T cells or T lymphocyte functions, a previous study regarding low T-
cell receptor excision circles (TREC) in ITP [27] and the current �ndings reiterate the need to periodically
reassess T and B lymphocytes during ITP follow-up [2, 5, 18].

Low IgG is characteristic of CVID but also appears in STAT3-GOF and LRBA de�ciency in which diverse
genetic defects lead to various forms of non-organ and organ-speci�c autoimmunity, including ITP [10,
12, 13, 17, 23]. Interestingly, of the ITP patients with low IgG, 35.7% (5/14) had positive autoantibodies,
including a patient diagnosed with thyroiditis. Yet, �ve ITP patients, including one with a low C4 level, had
a positive family history of autoimmune diseases namely, vitiligo, SLE, rheumatoid arthritis, and ITP.
Moreover, CVID is usually diagnosed over 20 years of age, and the ITP patients with low IgG may have
this diagnosis in the future [13].

High IgG and IgM levels associated with ITP appear in a series of IEI including ALPS and Hyper-IgM
syndrome [12, 14]. ALPS diagnosis was impaired in this study since double-negative T cell proportion
was not analyzed. However, none of the enrolled ITP patients had splenomegaly and/or
lymphadenopathy, making ALPS diagnosis unlikely [6, 7, 10, 12]. Hyper-IgM syndrome diagnosis was
ruled out since the patients with high IgM had normal IgA and IgG levels. Again, genetic analysis will be
important to reveal additional underlying IEI.

High IgE levels, allergic phenotypes, family history of allergy, and thrombocytopenia are frequently
observed in partial and regulatory T cell defects, including IPEX [9, 10, 21]. High IgE, even without allergic
or parasitic disease, was also observed in SLE [21]. Notably, SLE-like disease has been described in
patients with Hyper-IgE syndromes [9, 10]. Interestingly, among ITP patients with high IgE levels, eight had
disease onset before 6 years of age, and almost all had positive autoantibodies, including anti-dsDNA.
Yet, one patient was diagnosed with T1D and another with thyroiditis. These �ndings corroborate with the
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idea that high IgE may not be directly related to disease pathogenesis, but it is a biomarker of immune
dysregulation [21], and when associated with other altered immunoglobulin and/or an autoimmune
disease and/or positive autoantibodies may be a warning sign for clinicians for underlying IEI.

Other limitations of this study were its cross-sectional design, the sample size, not measuring IgG
subclasses, and not performing genetic analyses. Therefore, some IEI may have been missed. Otherwise,
taking into account that genetic analysis is still expensive for most centers our �ndings may be clues for
sorting ITP patients to be screened for molecular testing.

IEI diagnosis increases with the presence of positive family history [6, 10, 11]. However, no ITP patient
had family members with IEI. In addition, this study showed that ITP patients may have IEI diagnosis
regardless of the age at disease onset, disease classi�cation, and disease outcome. Moreover, various
ITP patients had a positive family history of autoimmune disease, including ITP and/or additional
autoimmune disease and/or positive autoantibodies, strengthening the idea of a genetic cause [1, 3, 18,
22, 25, 28]. Furthermore, growing relevance has been given to combined biomarkers since bear better
positive and negative predicted values for IEI diagnosis than genotype-phenotype correlation [6]. Beyond,
studies point out thrombocytopenia improvement with the treatment of the primary disease [5].

Finally, as a whole, 86.7% of ITP patients had altered immunoglobulin or complement levels or
lymphocyte subset proportion. This data is relevant and may have direct implications for physicians' care
of children with ITP, especially for those with chronic disease, and particularly when splenectomy is
considered to avoid additional infectious risk [5, 6].

In conclusion, underlying IEI could be diagnosed in children and adolescents previously presumed as
primary ITP, reinforcing the idea that immunoglobulin and complement levels and lymphocyte subset
proportions should periodically be reassessed during follow-up. Further genetic analyses will be a
cornerstone for unveiling additional IEI related to ITP.
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