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Abstract
Recurrent infections occur in more than 80% of patients
with SIGMD. Some of these bacterial infections may result
in serious life-threatening infections. The clinical infectious
presentations of SIGMD include recurrent otitis media,
chronic sinusitis, bronchitis, bronchiectasis, pneumonia,
urinary tract infections, cellulitis, meningitis, sepsis, etc.
Some of the most common microbial organisms include
Streptococcus pneumoniae, Hemophilus influenzae,
Neisseria meningitidis, Pseudomonas aeruginosa,
Aspergillus fumigatus, Giardia lamblia; many of these
organism’s express epitopes of phosphorylcholine in their
cell walls that are similar to those expressed on apoptotic
cells, and recognized by natural IgM.

IgM is the first immunoglobulin to be expressed on the
surface of B cells and the first immunoglobulin isotype
secreted during an initial immune response to an exogenous
antigen. Mature naïve B cells in response to antigens
undergo clonal expansion and differentiation into Ig-
secreting cells. A subset of activated IgM+ B cells undergo a
process of heavy chain isotype switching resulting in the
production of antibodies of different isotypes such as IgG,
IgA, and IgE, upon engagement of CD40 with CD40L and
interaction with cytokines, and somatic hyper mutation in V
region results in the selection of high affinity antibody
producing B cells.

In contrast to secreted IgG, IgM comes in two ways, pre-
immune or without exposure to exogenous antigen also
known as “natural IgM” that is spontaneously produced,
and the second type is exogenous antigen-induced or
“immune” IgM antibodies. In addition to providing early
defense against microbes, natural IgM plays an important
role in immune homeostasis, and provide protection from
consequences of infections and inflammation .

The aim of this study is to promote immunomodulation
homeostasis on SIGMd phenotypes and its comorbidities.

This trained immunity approach uses Vitamin D and β-
glucan injectable immunostimulants protocols. β-glucan
have an important role in Trained Immunity
immunostimulants as they enhance innate and adaptive
responses to bystander pathogens of adaptive immune
cells, increasing the nonspecific effector response of innate

immune cells, harnessing the activation state of dendritic
cells to enhance adaptive T cell responses that enables long-
lived protection against specific and broader spectrum of
and nonrelated pathogens.

Vitamin D has furthermore benefits then calcium
homeostasis and bone mineralization and has become
recognized as a pluripotent immunoregulator of biological
functions with a particular role in immune tolerance and
antimicrobial immunity. The expression of the Vitamin D.
Receptor (VDR) in many immune cells has led to recognition
of the associations between the D.vit. metabolism and
infections, allergic and chronic auto-immune disorders.

Thus the activation and degranulation of inflammatory
products that cause various clinical manifestations are
minimized and regulated, with the consequent clinical
improvement and no adverse effects.
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Introduction
SIGMD has been reported in a number of chromosomal

abnormalities, including chromosome 1,18 and 22q11.2. The
most common association of SIGMD has been with 22q11.2
deletion syndrome [1-5].

The clinical features are similar to other primary
immunodeficiency disorders, patients with SIGMD commonly
present with recurrent infections with common microbes, and
increased frequency of allergic and autoimmune diseases
(Figure 1).

Recurrent infections as the presenting manifestation occur in
more than 80% of patients with SIGMD. Some of these bacterial
infections may result in serious life-threatening infections. The
clinical infectious presentations of SIGMD include recurrent
otitis media, chronic sinusitis, bronchitis, bronchiectasis,
pneumonia, urinary tract infections, cellulitis, meningitis, sepsis,
etc. Some of the most common microbial organisms include
Streptococcus pneumoniae, Hemophilus influenzae, Neisseria
meningitidis, Pseudomonas aeruginosa, Aspergillus fumigatus,
Giardia lamblia; many of these organism’s express epitopes of
phosphorylcholine in their cell walls that are similar to those
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expressed on apoptotic cells, and recognized by natural IgM
[2-8].

Figure 1 Vitamin D effects on immune cell.

In children with SIGMD, allergic and autoimmune diseases are
infrequent whereas in adults, allergic and autoimmune diseases
are frequently present [9-11].

Almost 40% of patients with SIGMD display allergic
manifestations. Several investigators have reported association
between atopic diseases and SIGMD. The frequency of asthma
and allergic rhinitis in SIGMD in reported cases ranged from 30
to 45% [10-13].

Beyond its well-known effects on calcium homeostasis and
bone mineralization, vitamin D has become recently recognized
as a pluripotent immunoregulator of biological functions with a
particular role in immune tolerance and antimicrobial immunity.
Although extensive research has been carried out on the vitamin
D action, its molecular and cellular mechanisms have not been
fully elucidated thus far.

Humans obtain vitamin D in two different forms as
prohormones, namely as cholecalciferol or vitamin D3, a product
of the photochemical reaction in keratinocytes from 7
dehydrocholesterol by exposure to sunlight as well as ergosterol
or vitamin D2, synthesized in plants exposed to UVB radiation.
The former mechanism provides 80% of vitamin D to the human
organism, although both cholecalciferol and ergosterol may also
be obtained from animal and plant dietary products,
respectively [14].

The proximal kidney tubule is admittedly the primary place of
the latter process, however many cell types, including
monocytes/macrophages, dendritic cells and lung epithelial cells
are capable of synthesizing 1,25(OH)2D3 [15,16].

These data in conjunction with expression of the vitamin D
receptor (VDR) in many immune cells have led to the recognition
of the associations between the vitamin D metabolism and
chronic autoimmune, infectious, allergic, cardiovascular,
neoplastic, and neurodegenerative disorders [17,18].

We evaluated 15 patients from the Institute of Allergy and
Immunology Dr. Fabricio Prado Monteiro (Imunoped) from
August 2013 to August 2017 with clinical and laboratory
diagnosis of IGM Deficiency (clinical manifestations and basic

pathologies associated with IgM levels lower than the 3rd
percentile based on the Brazilian population and vitamin D
deficiency, with levels lower than 30 ng/dl) (Maria Fujimura &
Nagao Dias Appearance-Normality Values Of Immunoglobulins
(A, G & M) and Igg Sub-Classes (MG / DL).

In this period, we performed the protocol of injectable doses
of immunostimulant ultra-low bimonthly doses (BG-Imuno
Center-9 doses/patient) associated with injectable and bi-
monthly dose of D.VIT. 600,000 IU (PINEDA) (6 doses/patient)
with the primary objectives (Clinical improvement and remission
of associated baseline disease) and secondary (IGM levels above
the 25th percentile and D.VIT. levels between 60-90 ng/dl) were
achieved relatively and absolutely.

Patients and Methods
Fifteen patients were selected after inclusion and exclusion

criteria (below).

These were submitted to bimonthly and injectable treatment
of Vitamin D 600,000 IU PINEDA and Immunostimulation With
Epd-Betaglucana And Betaglucoronidase (BG - ImunoCenter),
from August 2013 to August 2017.

The patients in question received a total of nine doses of BG -
ImunoCenter and six doses of vitamin D.

The inclusion criteria were as follows:

• serum IgM below p3 for reference (less than 81 mg/dl) (Maria
Fujimura & Nagao Dias Appearance-Normality Values Of
Immunoglobulins (A, G & M) and IGG SUB-CLASSES (MG/DL)
and serum levels of vitamin D below 30 ng/dl.

The exclusion criteria were as follows:

• No use of immunosuppressive medications or systemic
corticosteroids.

• The baseline clinical diagnoses associated with
hypovitaminosis D and selective IgM deficiency were as
follows:

• Allergic Rhinitis (five),
• Asthma (three),
• Atopic Dermatitis (three),
• Allergic Contact Dermatitis (three),
• Urticaria Vasculitis (one),
• Splenectomy Accidental (one),
• Migraine (one),
• Chronic Fatigue (one).

Total doses BG - ImunoCenter used: 135 doses (total time of
use: one year and eight months).

Total doses VIT.D 600,000 IU Herva's/Pineda Pharmacias used:
90 doses (total time of use per patient: twelve months).

There were no local adverse effects in the applications and
idem without systemic alterations (fever and infections-
secondary to the applications) observed in the determined
period (both zero occurrences).

In all patients, we reached the pre-determined primary and
secondary goals described below:
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• Clinical improvement of signs and symptoms and use of
emergency medications for basic diseases;

• serum D.VIT. Between 60-90 ng/dL and serum IgM levels
above p25 for the reference given (above 103 mg/dl).

Results
We evaluate the results obtained through the measures of

central tendency and we believe with this to be more assertive.

Adjusting therapeutic medical conduct with the consequent
reduction of additional costs to the patient and return of the
quality of life and substantial improvement of its underlying
disease and related complications and comorbidities.

Fashion: Fashion is called the most frequent of a set.

Median: If the information set is numeric and is organized in
ascending or descending order, its median is the number that
occupies the center position of the list.

Mean (M): more precisely called simple arithmetic mean, is
the sum of all the information in a data set divided by the
number of information that has been summed.

The mean is the most used centrality measure because it is
the one that most uniformly blends the lowest and highest
values in a list.

The weighted average (Mp) is an extension of the simple
mean and considers weights for the data set information.

It is done by summing the product of information by its
respective weight and then dividing that result by the sum of all
the weights used.

Despite the established inclusion criteria, the following
common characteristics were diagnosed in one hundred percent
(100%) of the patients: atopic patients with selective serum IgM
deficiency and serum vitamin D deficiency (IgE increased, IgM
below the 3rd percentile for corresponding age and vitamin D
levels below 30 ng/dL.

As a basic diagnosis observed by medical practice (anamnesis
and physical examination) we had the following diagnoses of
associated comorbidities: five (5) patients with Allergic Rhinitis;
three (3) Asthma patients; two (2) patients with Atopic
Dermatitis; two (2) patients with Allergic Contact Dermatitis);
one (1) patient with Urticaria/Vasculitis and; one (1) patient
with Migraine.

The mode of diagnosis was Allergic Rhinitis, a common upper
respiratory inflammatory syndrome that causes personal,
financial disorders and causes loss of quality of life and
incapacitating comorbidities to the patients in question (Figure
2).

Figure 2 Basic diagnostic/comorbidities

In relation to gender, we obtained a discrete prevalence of
females (8 females/7 males) (Figure 3).

Figure 3 Gender prevalence

Twelve patients (12) were in the adult age range (12 years to
60-65 years), two (2) patients in the children range (zero to 12
years old) with 4 and 5 years of age respectively and one patient
in the elderly age group (over 60-65 years old) with ninety-four
(94yo) years of age.

In relation to trend measures there was a weighted average of
thirty-six (36y.o) years of age. The minimum age is four years
(4yo) of age and the maximum of ninety-four (94y.o) years of
age.

The median was thirty-five years (35yo) and with a bimodal
prevalence, 30 years and 35 years.

These epidemiological data are very important, since they
reinforce the importance of preventive and cost-effective
medical measures in relation to the complications,
hospitalizations and purchases of therapeutic medications
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(antibiotics and anti-inflammatories) necessary for acute
diseases and crises (Figure 4).

Figure 4 Age Range

We determined the measures of tendency to objectively
assess the clinical improvement of the patients relative to the
reduction of the number of hospitalizations (during the study
period we had only two occurrences, one due to asthma and
one due to migraine); the reduction of the use of antibiotics in
the period of eighteen (18) months was a maximum of 3 times a
year, including steroidal and nonsteroidal anti-inflammatory
drugs.

Trend measures remove biological biases and are commonly
used to define medical trends and behaviors, reducing
unnecessary costs to patients, public and private institutions.

In all patients we were able to reach the primary goals
highlighted above (reduction of hospitalizations, reduction of
antibiotics and anti-inflammatories and reduction of
hospitalization and medical emergencies) and secondary
objectives (increase in serum IgM levels above the 25th

percentile of the reference used and increased serum vitamin D
levels between 60-90 ng/dl).

Importantly, the fifteen patients studied had their serum IgM
levels above the 50th percentile (above 123 mg/dl).

In reference to the bi-monthly subcutaneous dosage of BG
(Imunocenter LTDA), we obtained the following data: median of
seven (7) doses; fashion of eight (8) doses; and a mean of six (6)
doses, to obtain the pre-determined results.

All patients performed 9 doses of BG Imunocenter in the
period of 18 months.

In reference to the intramuscular performance of Vitamin D
600,000 IU HERVA'S PINEDA PHARMACIES LTDA, we obtained
the following data: median of four (4) doses; fashion of six (6)
doses and; average of four (4) doses, to obtain the pre-
determined results (Figure 5).

Figure 5 All patients performed 6 doses of Vitamin D 600,000
IU in the 12-month period.

Discussion
The concept of trained immunity describes the long-term

functional reprogramming of innate immune cells, which is
evoked by exogenous or endogenous insults and which leads to
an altered response towards a second challenge after the return
to a non-activated state.

The secondary response to the subsequent non-specific
stimulus can be altered in such a way that the cells respond
more or less strongly than to the primary response, conferring
context-adjusted and time-adjusted responses.

It is important to underline that trained immunity represents
the concept of long-term adaptation of innate Pattern
recognition receptors (PRRs). Germline-encoded receptors that
recognize pathogen-associated molecular patterns-
evolutionarily conserved structures associated with pathogens
such as viruses, bacteria, fungi and parasites-and damage-
associated molecular patterns, which are exposed in damaged
host tissues.

Trained immunity responds to various pathogen-associated
molecular patterns (PAMPs) to evaluate the biological nature of
foreign materials by using limited numbers of receptors. There
are four main families of PRRs: namely, Toll-like receptors, NOD-
like receptors, C-type lectin receptors and RIG1-like receptors.
Interaction of pathogen-associated molecular

Patterns with pattern recognition receptors mediate
recognition of pathogens and triggers inflammation.

Analyses of interactions between PAMPs and its receptors are
essential to understand the molecular basis regarding how we
discriminate self and non-self materials. C-type lectins are
important host receptors that recognize PAMPS organisms. In
particular, Dectin-1 has been well characterized as the
prominent β-1,3-glucan receptor in macrophages and dendritic
cells C-lectin receptors including Dectin-1 have also been shown
to be expressed by B-lymphocytes.

In this medical article we had a primary objective (clinical
improvement of the underlying disease and decrease of
comorbidities) and secondary (serum levels of vitamin D and
serum immunoglobulin M adjusted) achieved, as were all
medical articles performed and based on a validated scientific
line throughout medical history.
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However, we also seek to focus the pharmacoeconomic on
the patient jointly the quality of life that the patient can obtain
mainly observing prevention (secondary, tertiary and
quaternary) so that we stimulate more and more such a
successful medical practice.

The vitamin D effects on the immune phenomena have been
translated into implications regarding the relationship between
the vitamin D status and the risk of allergic diseases.

The impact of 1,25(OH)2D3 on the fetal lung growth and
development as well as surfactant production in alveolar type II
cells in conjunction with the effect on the developing immune
system and promotion of the protolerogenic phenotype leads to
questions about the role of vitamin D in the development of
asthma [19].

Several studies showed a positive correlation between either
the maternal serum 25(OH)D3 during pregnancy or the higher
vitamin D intake as well as the reduced risk of respiratory tract
infections and early childhood wheezing in the offspring, the
effect that might be owing both to the immunoregulatory
activity of vitamin D and also to its antiviral actions [19-21].

Furthermore, in a study by Miyake et al. [22], the protective
effect of maternal diary food and vitamin D intake during
pregnancy was not exclusively confined to respiratory
symptoms, but the reduced risk of eczema in infants was also
demonstrated.

Another group of clinical studies was aimed at the assessment
of the relationship between vitamin D status and allergic disease
severity. The first epidemiological study demonstrating an
association between low D vitamin levels and increased markers
of asthma severity, including serum IgE, eosinophil count, the
use of inhaled corticosteroids and hospitalization rate in the
previous year was conducted among school children in Costa
Rica [23].

Subsequently, higher odds of severe asthma exacerbations
were shown by the same group of researchers in the Childhood
Asthma Management Program Study in North American children
[24].

The role of D vitamin as a possible preventive measure for
asthma was explored in the study by Majak et al. [25].

The authors demonstrated that D vitamin supplementation
during a period from September to July prevented decline of
serum 25(OH) D3, the effect that was associated with a reduced
risk of asthma exacerbations triggered by acute respiratory tract
infections.

In our study we agreed with all articles reported and our
sample was selected with 100 percent of atopic patients, that is,
predisposed to allergic diseases due to genetic and hereditary
condition of excess production of allergy antibodies (IgE) to
external stimuli antigens).

Similar to other primary immunodeficiency disorders, patients
with SIGMD commonly present with recurrent infections with
common microbes, and increased frequency of allergic and
autoimmune diseases. These clinically features have been
reviewed in detail [26].

Recurrent infections as the presenting manifestation occur in
more than 80% of patients with SIGMD. In children with SIGMD,
allergic and autoimmune diseases are infrequent; whereas in
adults, allergic and autoimmune diseases are frequently present
[9-11].

Almost 40% of patients with SIGMD display allergic
manifestations. Several investigators have reported association
between atopic diseases and SIGMD. The frequency of asthma
and allergic rhinitis in SIGMD in reported cases ranged from 30
to 45% [10-13].

The precise mechanism of IgM-mediated regulation of
tolerance is unclear, a number of mechanisms have been
proposed: (a) cross-linking of FcμR and BCR by IgM
autoantibodies-self-antigen complexes resulting in the induction
of anergy or deletion of B cells; (b) loss of central tolerance as a
result of BCR editing at the level bone marrow; (c) loss of
peripheral tolerance secondary to a deficiency of isotype-
specific regulatory lymphocytes; (d) impaired clearance of
apoptotic cells/bodies (self-antigens).

In SIGMD patients, we did not observe any significant changes
in the expression of FcμR on any of B cell subsets except low-
level expression on MZ B cells [27].

Therefore, it is unlikely that changes in FcμR or peripheral
tolerance play a significant role in the development of
autoimmunity in SIGMD. Patients with SIGMD also have
decreased proportions of CXCR3+ B cells (28). Recently, a
deficiency of CXCR3+ B cells has been linked to autoimmune
diseases [29].

Our clinical and laboratory observations allowed clinical and
immunological homeostasis of the patients studied while serum
vitamin D levels were between 30 and 60 ng/dl and serum and
non-specific serum IgM levels were higher than p25 and more
precisely above p50 for used reference. (Maria fujimura & nagao
dias appearance-normalityvalues of immunoglobulins (A, G & M)
AND IGG SUB-CLASSES (MG/DL).

Thus, we believe, as proposed, in the action of immunological
homeostasis through the regulation of immunoglobulin M. In
contrast to secreted IgG, IgM comes in two ways, pre-immune or
without exposure to exogenous antigen also known as “natural
IgM” that is spontaneously produced, and the second type is
exogenous antigen-induced or “immune” IgM antibodies.

The majority of circulating IgM is comprised of natural IgM
antibodies. It has been established from studies of mutant mice
deficient in IgM secretion that both natural and immune IgM are
important in responses to pathogens and self-antigens. The two
prominent features of natural IgM are polyreactive and
autoreactivity, which are attributed to the germline
configuration of their v region structures [30,31].

The natural IgM antibodies are reactive with many conserved
epitopes that are shared by microbes and self-antigens. The
production of natural IgM appears to be triggered by interaction
with self-antigens. In addition to providing early defense against
microbes, natural IgM plays an important role in immune
homeostasis, and provide protection from consequences of
autoimmunity and inflammation [32,33].
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It also appears that the specificity to bind to components of
self-antigen is critical for protecting effect of natural IgM against
autoimmunity. In mice, B1 cell-derived plasma cells are the
major source of natural IgM, and natural IgM promotes the T
cell-dependent antibody response by conventional B2 cells [34].

The immune IgM antibodies are selected for antigen-
specificity that are usually produced in response to pathogens,
and serve as a first line of defense against microbial infections
and also provide protection from autoimmune diseases
[30,32,35,36].

Conclusion
The use of beta-glucan and beta glucuronidase (BG-

Imunocenter) in combination with vitamin D replacement (Vit.D
Herva's Pineda Pharmacias), both in an injectable form and with
the modified protocol, allowed a clinical and laboratory rescue
of the patients without increasing the cost and absence of
adverse effects and necessity of hospitalization, when compared
to the studies in which they show these patients needing venous
replacement of human immunoglobulin, which are rich in IgM
and idem, improves patients with cited above.

Immune memory is a defining feature of the acquired
immune system, but activation of the innate immune system can
also result in enhanced responsiveness to subsequent triggers.
This process has been termed ‘trained immunity’, a de facto
innate immune memory.

Research in the past decade has pointed to the broad benefits
of trained immunity for host defense but has also suggested
potentially detrimental outcomes in immune-mediated and
chronic inflammatory diseases.

Here we define ‘trained immunity’ as a biological process and
discuss the innate stimuli and the epigenetic and metabolic
reprogramming events that shape the induction of trained
immunity.

Given the potential for vitamin D to suppress inflammatory
responses and enhance the antimicrobial pathway activity, it has
been suggested that its deficiency might be blamed for the
epidemic of allergic diseases.

The beta Glucuronidase is an agent stimulant of the immune
system and has a desensitizing action under normal pH. This
substance has an important role as immune response modifier
that stimulates the expression of adhesion molecules by
antigen-presenting cells in contact with lymphocytes and vice
versa, in the intra-cellular space and acts on the balance shift
TH2/TH1.

Method with proven security, without cases of deaths to this
date and large scale in Brazil since the early of the 90ʼs was
considered.

However, there are few available randomized double-blind
studies.
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