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ABSTRACT

Background: Patients with cystic fibrosis have poor lung function and chronic infections which impair
the quality of life and are the leading cause of death. Hypogammaglobulinemia is associated with

less severe lung disease; hypergammaglobulinemia with major lung impairment, presumably due to a
hyperimmune response. Objective: Determine G, A, M, and E immunoglobulins serum levels in patients
diagnosed with cystic fibrosis at Hospital Infantil Universitario de San José de Bogota in 2014. Material
and Methods: Case series of patients diagnosed with cystic fibrosis. Fifty three patients were included.
Forty one samples of serum IgG, IgA, IgM, and IgE immunoglobulins were taken from patients without
acute infectious disease, and who had not received gamma-globulin therapy or immunosuppressive
therapy. Body mass index, lung function, bronchiectasis, and Pseudomonas aeruginosa colonization
were assessed. Results: 51.2% of participants were male. The median age was 17.7 years; 58.5% of
the patients had a normal BMI; the median FEV, was 67.9%. The frequency of bronchiectasis was 39%,
31.7% were colonized with Pseudomona aeruginosa. Most of the patients had normal immunoglobulin
levels; low levels of IgG were present in less than 5% of the patients. Patients with high IgG had
bronchiectasis in 85.7%. High IgA was mainly present in male between 10 and 20 years old, who also
had the worst respiratory impairment. They also had a greater colonization for more than three months.
Bronchiectasis was found in 85% of the cases and was colonized by Pseudomonas aeruginosa.
Conclusion: Increase in immunoglobulins levels correlate with bronchiectasis and inversely with FEV..

Key words: Cystic fibrosis, immunoglobulins, inflammation, malnutrition, bronchiectasis, Pseudomona
aeruginosa, FEV,.
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FEV, = Volume in 1 second was determined.
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Antecedentes: Los pacientes con fibrosis quistica tienen una mala funcion pulmonar e infecciones
cronicas que deterioran su calidad de vida, y son la principal causa de muerte. La hipogammaglobulinemia
se asocia con enfermedad pulmonar menos severa; mientras que la hipergammaglobulinemia se asocia
con insuficiencia pulmonar importante, presumiblemente debido a una respuesta hiperinmune. Objetivo:
Determinar los niveles de inmunoglobulinas séricas G, A, M y E en pacientes con diagndstico de fibrosis
quistica del Hospital Infantil Universitario de San José de Bogota en 2014. Material y métodos: Serie

de casos de pacientes diagnosticados con fibrosis quistica. Se incluyeron cincuenta y tres pacientes.
Cuarenta y un muestras de inmunoglobulinas del suero I9G, IgA, IgM e IgE fueron tomadas de pacientes
sin enfermedad infecciosa aguda y que no habian recibido tratamiento con gammaglobulina o terapia
inmunosupresora. Se evalud el indice de masa corporal, la funcion pulmonar, bronquiectasias, y la
colonizacion de Pseudomonas aeruginosa. Resultados: El 51.2% de los participantes eran hombres. La
edad promedio fue de 17.7 arios; 58.5% de los pacientes tenian un IMC normal; el FEV, promedio fue de
67.9%. La frecuencia de las bronquiectasias fue del 39%, 31.7% fueron colonizados por Pseudomonas
aeruginosa. La mayoria de los pacientes tenia niveles normales de inmunoglobulina; niveles bajos de IgG
estaban presentes en menos del 5% de los pacientes. Los pacientes con IgG alta tenian bronquiectasias
en el 85.7%. La IgA alta estuvo principalmente presente en varones de entre 10 y 20 arios de edad,

que también tenian el peor deterioro respiratorio. También tenian una mayor colonizacion por mas de
fres meses. La bronquiectasia se encontré en 85% de los casos y fue colonizada por Pseudomonas
aeruginosa. Conclusion: El aumento de los niveles de inmunoglobulinas se correlaciona con las

bronquiectasias e inversamente con el FEV,.

Palabras clave: Fibrosis quistica, inmunoglobulinas, inflamacion, desnutricion, bronquiectasias,

Pseudomonas aeruginosa, FEV,.

INTRODUCTION

Cystic fibrosis (CF) is an autosomal recessive disease
very frequent in USA. It is present in one of every 3,500
alive newborn babies; it is more common in Caucasian
population, and the incidence is variable.! In Colombia,
it is estimated that one in every 5,000 alive, newborn ba-
bies would have CF and that one in every 7,000 couples
would be in risk of having children with this disease.?

It is a disorder caused by a genetic defect in chro-
mosome 7 which encodes the gene that produces the
transmembrane regulation protein, called cystic fibrosis
transmembrane regulator (CFTR).2 It mainly affects the
respiratory tract, the gastrointestinal system, and the
sweat glands of the skin. Its most important clinical signs
are recurrent respiratory infection (Staphylococcus au-
reus or Pseudomona aeruginosa), intestinal malabsorp-
tion syndrome, abnormal electrolyte content in sweat,
meconium ileus, abnormal growth, cirrhosis (or other liv-
er malfunctions), pancreatic insufficiency or male infertil-
ity (azoozpermia).® Literature reports impairment in both
innate and acquired immunities, cellular and humoral. A
defect in the gen that encodes the transmembrane pro-
tein CFTR leads to an abnormal transfer of ions through
the epithelial cell surfaces generating the presence of
a hypertonic fluid that deactivates defensins which, in
turn, enables infections. There is a local inflammatory
response with the presence of pro-inflammatory markers
which includes the increase of neutrophils and macro-

phages count, high levels of elastase, inflammatory cy-
tokine (such as IL8), tumor necrosis factor (TNF), and
leukotriene B4. The alteration in the immunoglobulin (lg)
levels has been described as a result of inflammation
and recurrent chronic infection in the airways® with re-
ports of 7.5% of patients with hypogammaglobulinemia
and 31 to 69% with hypergammaglobulinemia.*®

The lack of knowledge of the immune system perfor-
mance in this group of patients, and the scarce reported
evidence, motivated the design of the present study. The
main objectives were to determine the G, A, M, and E
immunoglobulin serum values, as well as to define the
frequency of patients with hypogammaglobulinemia, nor-
mal levels of IgG, and hypergammaglobulinemia in pa-
tients diagnosed with CF in Hospital Universitario Infantil
de San José. The patients were in «baseline disease»
status and had no acute infection during 2014. Then, a
correlation between immunoglobulin values and hypo
and hypergammaglobulinemia would be established.

MATERIAL AND METHODS

A case series type descriptive study was designed. CF
diagnosed patients of the cystic fibrosis group from Hos-
pital Infantil Universitario de San José de Bogota DC
were included. These patients were at «baseline status»
of the disease and did not have acute infection.

Patients with a background of intervention with gam-
maglobulin, cancer immunosuppression therapy, trans-
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plant or those with acute lung infection at the moment of
taking the sample were excluded from the immunoglob-
ulin analysis.

The samples were analyzed at Instituto de Referencia
Andino (IRA) with the purpose of quantifying G, A, M,
and E immunoglobulin, using an in vitro test in human
serum and plasma. They were analyzed in the Roche/Hi-
tachi (cobas ¢ 311analyzer) and in the Modular-Evo for
immunoglobulin E systems which automatically calcu-
late the analyte concentration in each sample. The refe-
rence values for G, A, M, and E immunoglobulin were
evaluated according to the standardization of CRM 470
proteins from the equipment insert, taken from «age-and
sex-specific pediatric reference intervals» (Tables | and
1n).”

The classification of immunoglobulin values —based
on age range, established by the laboratory— are shown
on the tables with the baseline values according to the
laboratory inserts (IRA) «age and sex-specific pediatric
reference intervals».”

The nutritional status of the patients was assessed
considering the body mass index (BMI) classification.
The BMI in patients over 18 was directly calculated with
the formula weight/size;? in patients under 18 years, the

Table I. A, G, and M immunoglobulins ranges.’

Range age (years) IgA (mg/dl)  IgG (mg/dl) IgM (mg/dl)
4-6 27-195 504-1464 24.210
7-9 34-305 572-1474 31-208
10-11 53-204 698-1560 31-179
12-13 58-358 759-1549 35-239
14-15 47-249 716-1711 15-188
16-19 61-348 549-1584 23-259
Over 19 70-400 700-1600 40-230

Lockitch G, Halstead AC, Quigley G, MacCallum C. Age- and sex-specific pe-
diatric reference intervals: study design and methods illustrated by measure-
ment of serum proteins with the Behring LN Nephelometer. Clin Chem. 1988;
34 (8): 1618-1621.

Table Il. E immunoglobulin ranges.’

Range age (years) Normales values (Ul/mL)

4-6 Below 60
7-9 Below 90
10-15 Below 200
Adults Below 100

Lockitch G, Halstead AC, Quigley G, MacCallum C. Age- and sex-specific pe-
diatric reference intervals: study design and methods illustrated by measure-
ment of serum proteins with the Behring LN Nephelometer. Clin Chem. 1988;
34 (8): 1618-1621.

percentiles were taken as stated by the BMI tables for
age from the Centers for Disease Control and Preven-
tion (CDC). The forced expiratory volume in 1 second
was determined (FEV,) according to the spirometry re-
port of the last 3 months. The presence of bronchiecta-
sis was found in the chest X-ray of the last six months.
The sputum cultures in the previous year were studied
to establish the colonization by Pseudomona aerugino-
sa. The quantitative variables were analyzed with central
tendency and dispersion measures. The qualitative ones
were assessed with absolute and relative frequencies.
The statistical analysis was performed in STATA 12.
This study had the approval of the Institutional Bioeth-
ics Committee. All patients signed informed consent. For
patients over 7, their parents signed informed consent.

RESULTS

The total of patients in the CF group was 53. When the
immunoglobulin samples were taken, 5 patients volun-
tarily dropped out of the trial, and in 2 patients, samples
were no taken. The total was 41 patients taken and ana-
lyzed samples (Figure 1); 51.2% of the participants were
male. The median age was 17.7 (SD 5.9) years old,
53.7% was in the group from 10 to 19 years old; 58.5%
of the patients had normal BMI. The median FEV, was
67.9 (interquantile range - IQR 46.7). Consistent with the
severity of the disease based on FEV,, 43.9% presen-
ted mild functional impairment. Four patients could not
be tested for pulmonary function because of their age.
The bronchiectasis frequency was 39%, 31.7% was col-
onized by Pseudomona aeruginosa (Table Ill).

Most of the patients had quantitative normal immuno-
globulin levels as expected for their age, according to the
normalcy tables of the laboratory; the low levels were pres-
ent in less than 5% of the patients. IgA low levels were not
found (Table V). Out of the patients with IgA high levels,
71.4% were male. Most of them were between 10 to 20
years old with a greater functional respiratory impairment
(minor FEV,); 85.7% of them had bronchiectasis and
71.4% had bacterial colonization over three months (Table
V). Patients with high IgG were mostly male with ages be-
tween 10 and 20; 85.7% of them had bronchiectasis. There
were no differences in the nutritional status (Table V).
From those who presented IgE normal levels, 40.9% were
male. Most of the patients with high IgE had normal weight
(58.8%); 64.7% of the patients with IgE high levels were
not colonized (Table VII). In patients with IgM high levels,
the proportion of women was higher than men (57.1 versus
42.9%) and the 42.8% was malnourished (Table VIlI).

DISCUSSION

Cystic fibrosis is a recessive autosomal disease, whose
frequency is the same in men and women.® We found
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that the disease was similar in men and women in the
studied population, the frequency was 1.05:1, which is
consistent with the figures reported in the literature.®

In 1938, when Andersen discovered CF, life expec-
tancy was two years. During the eighties, CF increased
significantly to 25 and 28 years for women and men re-
spectively; by 2010 it increased to 38.3 years.®

In our population, the median age was 17.7 years;
31.7% were older than 20 years; which suggests an in-
crease in the average of life. This may be explained by
the advancements in the disease knowledge, creation of
transdisciplinary groups which enable an early diagnosis,
as well as appropriate treatments for lung and gastroin-
testinal exacerbations. Such treatments are preventive
and have improved the quality of life of the patients.°

According to the latest data from Fundacion Interna-
cional de Fibrosis Quistica (International Cystic Fibrosis
Foundation), 20% of the children affected by CF present-
ed low weight/size (below the acceptable percentile 5 for
age). The nutritional status is recognized as an important
survival indicator because there is a strong correlation

Figure 1. Patient selection.

between nutritional disorder and the lung function impair-
ment.'"'2 |n this trial, we found that 39% of the patients
were malnourished and had a BMI lower than 18. Such
clinical condition may derive from exocrine pancreatic
failure, and may impair the lipase activity, decreases co-
lipase, phospholipase A, tripsine, amilase, and the duc-
tal secretion of water and bicarbonate. Such impairment
and reduction cause a poor digestion and malabsorption
of fats and proteins due to the lack of such nutrients.
All that ends in malnutrition. Additionally, the increase in
energy expenditure due to recurrent lung infections (as
well as inappropriate caloric intake) would condition the
development of malnutrition in our sample of patients.
The trial findings showed that malnutrition is related
to A and G hypogammaglobulinemia. In 2005, Garside
et al.® stated that in spite of the lack of a clear explana-
tion, malnutrition used to be associated to low immuno-
globulin levels; the lowest levels were present in cases
of severe malnutrition. The lung impairment reported by
a FEV, was 74% for the Garside’s group.® The popula-
tion was formed mostly by children with a median of age
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of 9.2 years; for our group, the FEV, median was lower
(67.9%), and the impairment was higher because of the
lung function impairment.

In patients with CF, there is a colonization of the air-
ways caused by several microorganisms, particularly
Pseudomona aeruginosa. It has been reported that 50%
of the patients who are younger than 18 years are colo-
nized by Pseudomona aeruginosa, which exceeds 80%
in older patients.'® In our study, the P. aeruginosa colo-
nization reached 31.7%; however, in the studied sample
—formed by the higher proportion of adults—, the bacterial
colonization was low. That result may be explained by

Table lll. Population characteristics.

Characteristics n (%)

Gender

Male 21 (51.2)

Female 20 (48.8)
Age, median (SD) 17.7 (5.9)
Categorical age

Below 10 years 6 (14.6)

Between 10 and 19 22 (53.7)

Between 20 and 30 13 (31.7)
Body mass index, median (SD) 18.9 (3.3)
Body mass index classification

Malnutrition 14 (34.2)

Normal 24 (58.5)

Overweight 3 (7.3

Obesity 0
Bronchiectasis 16 (39.0)
Pseudomona colonization 13 (31.7)

< 3 months 0

> 3 months 13 (31.7)
FEV,, median (SD) 67.9 (46.7)
Severity (FEV)

Mild 18 (43.9)

Moderate 15 (29.3)

Severe 8 (19.5)
The test was not performed 3 (7.3

n = Number of patients; SD = Standard deviation; FEV, = Forced expiratory
volume in 1 second.

the work and transdisciplinary intervention carried out at
the hospital with the use of new systemic and local anti-
microbial agents, less use of antimicrobial agents admin-
istered empirically, and more patient’s compliance to the
preventive measures.

In 1980, Matthews et al.™ found in a trial (which in-
cluded 332 patients younger than 20 years) that the
overall prevalence with hypogammaglobulinemia was
10.8%; the prevalence for hypergammablobulinemia
(IgG) was 22% in children younger than 10 years. Per-
haps, this hypogammaglobulinemia reflects a minimal
impairment in the lung function and less inflammatory
response. Our study results showed a low proportion of
hypogammaglobulinemia, only 2.4%, finding which may
be related to age and the sample size. Our patients were
older: 31.7% was over 20 years, those patients were af-
fected by multiple recurrent lung infections, had chronic
lung inflammation, and high humoral response caused
by more impairment of the lung function in the FEV , as
well as the presence of bronchiectasis.

Hypergammaglobulinemia was found in 34.2% of the
patients, which is similar to the trial by Richard Moss et
al.’, who demonstrated that IgG serum levels were high
in patients with CF, compared to controls. Such findings
are like Proesmans’ (2011)'S, who in a cohort study de-
scribed that IgG high levels were present in 16% of the
patients at the beginning of the follow-up and went up to
25% four years later. Those results confirm that these
levels increase as long as the patients get old; likewise,
they are the result of chronic and progressive lung infec-
tions (product of the IgG fragmentation against Pseudo-
mona, which makes it a poor opsonizer). Thus, these G
immunoglobulin levels may be useful for assessing the
lung function damage.'®"

In our series of cases, the IgA levels were high in
17.1% of the patients, which is different from the results
obtained by Garside et al.? (5.2%). The IgA analysis may
be useful when P. aeruginosa is present in secretions of
the upper airway, because it would be a predictive factor
of lung infection.'®

In the study and follow-up of patients with CF, IgA
and IgG levels should be regarded as a routine strategy
to indirectly assess the lung functions damage. High lev-

Table IV. Inmunoglobulin percentage distribution according to category.

Immunoglobulin Quartile 25% Median (IQR) Quartile 75% Low (%) Normal n (%) High n (%)
41 (100) 41 (100) 41 (100)
IgA 138.8 210 (IQR 163.1) 301.9 0 34 (82.9) 7(17.1)
IgM 95 121.6 (IQR 79.1) 1741 2(4.9) 32(78.0) 7(17.1)
lgG 1019.3 1395.7 (746.7) 176.6 1(2.4) 26 (63.4) 14 (34.2)
IgE 17.1 60.245 (IQR 203.5) 220.7 2(4.9) 22 (53.7) 17 (41.4)

IQR = Interquartile range; n = Number of patients.
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Table V. Population characteristics according to A
immunoglobulin levels.
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Table VI. Population characteristics according to G
immunoglobulin levels.

A immunoglobulin levels

G immunoglobulin levels

Characteristics, n (%) Normal n = 34 Highn=7 Characteristics, n (%) Lown=1 Normaln=26 Highn=14
Gender Gender
Male 16 (47.1) 5 (71.4) Male 1 (100) 10 (38.5) 10 (71.4)
Female 18 (52.9) 2 (28.6) Female 0 16 (61.5) 4 (28.6)
Categorical age Categorical age
Younger than 10 years 5 (14.7) 1 (14.2) Younger than 10 years 0 4 (15.4) 2 (14.3)
Between 10 and 19 18 (52.9) 4 (57.1) Between 10 and 19 1 (100) 10 (38.5) 11 (78.6
Between 20 and 30 11 (324) 2 (28.6) Between 20 and 30 0 12 (46.1) 1 (7.1)
BMI BMI
Malnutrition 12 (35.9) 2 (28.6) Malnutrition 0 11 (42.3) 3 (21.4)
Normal 19 (55.8) 5 (71.4) Normal 1 100) 13 (50) 10 (71.4)
Overweight 3 (8.8) 0 Overweight 0 2 (7.7) 1 (7.2)
Obesity 0 0 Obesity 0 0 0
FEV,, median (SD) 73.39 (25.04)  32.02 (13.21) FEV,, median (SD) 425 (0) 7059 (30.7) 58.66 22.9)
FEV, classification FEV, classification
Mild 18 (52.9) 0 Mild 0 14 (53.9) 4 (28.6)
Moderate 10 (29.5) 2 (28.6) Moderate 1 (100) 5 (19.2) 6 (42.8)
Severe 3 (8.8) 5 (71.4) Severe 0 5 (19.2) 3 (21.5)
The test was not performed 3 (8.8) 0 The test was not performed 0 2 (7.7) 1 (7.1)
Bronchiectasis 10 (29.4) 6 (85.7) Bronchiectasis 0 10 (29.4) 6 (85.7)
Pseudomona colonization Pseudomona colonization
No colonization 26 (76.5) 2 (28.6) No colonization 1 (100) 20 (76.9) 7 (50)
Colonization < 3 months 0 0 Colonization < 3 months 0 0 0
Colonization > 3 months 8 (23.5) 5 (71.4) Colonization > 3 months 0 6 (23.1) 7 (50)

BMI = Body mass index; n = Number of patients, FEV, = Forced expiratory
volume in one second.

els of these immunoglobulins are inversely related to the
FEV,, which increases in the presence of bronchiectasis.

High levels of IgG and IgA in pediatric patients with
CF should be a guide to evaluate the lung function with
FEV,, images, colonization by P. aeruginosa in ears and
sinuses. Screening of the IgA and IgG levels must be
used in combination with other measures like lung func-
tion (FEV,) as an additional follow-up parameter to eval-
uate the lung impairment of the patients with CF.'®

Unlike other trials, our study analyses the IgE. The
clinical need of quantifying this immunoglobulin arises
because most of these patients have allergic disease,
allergic rhinitis, allergic sinusitis, nasal polyps, and the
confirmation of sensitization by Aspergillus fumigatus.
IgE was high in 41.4% of the patients.

In relation to the intervention of the patients with CF,
the literature lately has proposed the use of anti-inflam-
matory drugs in order to decrease the inflammation in
the airway, to preserve the lung function, and diminish
the disease progression.'®2° In a clinical trial, it was
proved that patients who received ibuprofen presented
a slower annual rhythm in the FEV, change, compared
with patients who received placebo.?’

BMI = Body mass index; n = Number of patients, FEV, = Forced expiratory
volume in one second.

Regarding the current evidence, our study enables
to suggest screening and follow-up of the patients diag-
nosed with CF with immunoglobulins G, A, M, E, and take
early action with polyclonal immunoglobulins like immu-
nomodulatory substances of the chronic inflammatory re-
sponse in order to diminish and delay the structural and
functional lung damage secondary to bronchiectasis.

The pharmacological mechanisms of the polyclon-
al immunoglobulins activity are depicted in the litera-
ture: opsonization increase, complement, phagocytosis
against the encapsulated bacteria, antibody-dependent
cell cytotoxicity, reinforcement of the function of neutro-
phils, natural killer cells and regulatory T cells; decrease
in the inflammatory pathway triggered by cytokines (IL2,
IL 6, MCP-1, IFN, FNT alpha, TNF-beta), modulation of
the activation of complement, chemokines, adhesion
molecules in endothelium; passive immunity against mi-
crobial triggers and anti-idiotype antibodies, reduction
of the neutrophils NO, increase of the IL-10 anti-inflam-
matory activity, neutralization of the bacterial growth,
modulation of the cell migration by ICAM-1, VCAM-1,
inhibition of the monocyte activation, induction of self-re-
acting B cell apoptosis, neutralization of self-antibodies
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Table VII. Population characteristics according to E
immunoglobulin levels.

Table VIII. Population characteristics according to M
immunoglobulin levels.

E immunoglobulin levels

M immunoglobulin levels

Characteristics, n (%) Lown=2 Normaln=22 Highn=17

Characteristics, n (%) Lown=2 Normaln=32 Highn=7

Gender
Male 1 (50) 9 (4090 12 (70.6)
Female 1 (50) 13 (59.1) 5 (29.4)

Categorical age

Younger than 10 years 1 (50) 1 (4.6) 4 (23.5)
Between 10 and 19 1 (50) 15 (68.2) 7 (41.2)
Between 20 and 30 0 6 (27.2) 6 (35.3)
BMI
Malnutrition 0 7 (31.8) 6 (35.2)
Normal 18-25 0 14 (63.4) 10 (58.8)
Overweight > 25 1 (100) 1 (4.6) 1 (5.8)
Obesity > 30 0 0 0
FEV,, median (SD) 82.2 65.36 (30.3) 64.08 (25.8)
FEV, classification
Mild 1 (50) 10 (45.5) 7 (41.2)
Moderate 0 5 (22.7) 7 (41.2)
Severe 0 5 (22.7) 3 (17.6)
The test was not performed 1 (50) 2 (9.1) 0
Bronchiectasis 0 9 (40.9) 7 (41.2)
Pseudomona colonization

No colonization 2 (100) 15 (68.2) 11 (64.7)
Colonization < 3 months 0 0 0
Colonization > 3 months 0 7 (31.8) 6 (35.3)

Gender
Male 0 18 (56.3) 3 (42.9)
Female 2 (100) 14 (437) 4 (57.1)
Categorical age
Younger than 10 years 0 5 (15.6) 1 (14.3)
Between 10 and 19 1 (50) 17 (53.1) 4 (57.1)
Between 20 and 30 1 (50) 10 (31.3) 2 (28.6)
BMI
Malnutrition <18 0 11 (34.4) 3 (42.8)
Normal 18-25 2 (100) 18 (56.2) 4 (57.2)
Overweight > 25 0 3 (9.4) 0
Obesity > 30 0 0 0
FEV,, median (SD) 69.4 (12.8) 69.1 (28.8) 47.6 (24.6)
FEV, classification
Mild 1 (50) 15 (46.9) 2 (28.6)
Moderate 1 (50) 9 (28.1) 2 (28.)
Severe 0 6 (18.8) 2 (28.6)
The test was not performed 0 2 (7.0 1 (14.2)
Bronchiectasis 0 10 (29.4) 6 (85.7)
Pseudomona colonization
No colonization 2 (1000 26 (81.2) O
Colonization < 3 months 0 0 0
Colonization > 3 months 0 6 (18.8) 7 (100)

BMI = Body mass index; n = Number of patients, FEV, = Forced expiratory
volume in one second.

and immune complexes; increase of the self-antibodies
catabolism by FcRn via; activation of C1q, C3b, C4 C3a,
Cba, regulation of the expression receptor, and dendritic
cell migration.

Therefore, the quality of life of the affected patients
would improve, like it was demonstrated by | M Bal-
four-Lynn et al. in 2004.%

CONCLUSION

Most of the patients had normal levels of immunoglobu-
lins; low IgG levels were present in less than 5% of the
examined patients. There were no reports of low levels
of IgA. BMI was normal in 58.5% of the patients. The
median of FEV, was 67.9% (interquartile range 46.7).
The bronchiectasis frequency was 39% and 31.7% in
colonization by Pseudomona aeruginosa.

According to the findings, we suggest to further the
study of the patients with immunoglobulins G, A, M, and
E when it was intended as the main diagnosis of CF, as
well as to consider the use of IV or subcutaneous poly-
clonal immunoglobulins as an immunomodulator in case
of chronic and recurrent infection by CF.

BMI = Body mass index; n = Number of patients, FEV, = Forced expiratory
volume in one second.
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