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ABSTRACT
Introduction. Among patients with asthma, a lot of attention is being given to, at the present time, to such comorbidity as ex-
cessive body mass (EBM) or obesity.
Aim. To evaluate the level of IgA in patients with bronchial asthma against the background of excessive body weight or obesity 
and to evaluate the effects of drug on the bacterial lysate and inosine pranobex.
Material and methods. According to the design, the study was conducted in two stages: the first stage – examination of 105 
patients with asthma. 105 patients with a basic diagnosis of asthma were examined whose average age was 41.19 ± 1.05 years, 
75 patients were found to have EBM or obesity (BMI 31.67 ± 0.53) who were included in the main group and 30 patients with 
NBMI (BMI 22.13 ± 0.32), which were the comparison group. 
Results. The patients in the main group with a severe course had significantly lower serum IgA values than the patients in the 
comparison group (p<0.05), but the statistically significant difference between this index in the patients with a severe course 
in the main group and the control group was not revealed. The patients in the main group had a significant increase in the level 
of secret IgA against the background of the use of treatment-and-prophylactic complex (TPC) with the inclusion of a prepara-
tion of bacterial lysate in combination with inosine pranobex against the background of training in asthma school, receiving 
the basic treatment (p<0.05).
Conclusion. Patients with asthma who have large BMI have a more severe course of bronchial asthma. A Correlation relation-
ship was established in the group of patients with bronchial asthma and with excessive body weight or obesity between the 
level of sIgA and the severity of the asthma course; there is a direct strong correlation. Patients in the main group had a signifi-
cant increase in the level of sIgA against the background of the use of TPC with the addition of a basic treatment by the prepa-
ration of bacterial lysate together with inosine pranobex.
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Introduction
Advanced studies of the 21st century have achieved sig-
nificant success in understanding and treating bronchial 
asthma (BA). A deeper understanding of the mechanisms 
of the disease that was made possible by fundamental sci-
entific investigations over the past twenty years has led 
to the development of highly specific methods of treat-
ment. At the same time, publication of the results of clin-
ical studies opened our eyes to the diversity of etiological, 
and pathogenetic mechanisms of development and the 
course of asthma. Due to the more advanced views on 
the pathophysiological mechanisms of asthma, the mech-
anisms that are not limited to allergic reactions and im-
mune reactions of type II began to be studied.1

In the modern world, both the physician and the 
patient often need to solve the issues of comorbidity of 
pathologies. Among patients with asthma, a lot of at-
tention is being given to such comorbidity as excessive 
body mass (EBM) or obesity.2

The study on adult obesity trends using NHANES I 
(1971-1975), II (1976-1980) and III (1988-1994) showed 
that BMI increased everywhere in adults with and with-
out asthma; however, the prevalence of obesity was high-
er in the group of patients with asthma (21.3-32.8%) 
compared with that without asthma (14.6-22.8%).3 A 
retrospective study involving 143 adult patients revealed 
a similar relationship between the prevalence of EBM or 
obesity and BA.4 It has been shown that patients with 
asthma who had a comorbidity of EBM or obesity have 
a lower response to baseline therapy and have a more 
uncontrolled course of the disease and, therefore, this 
cohort of patients has a nearly fivefold risk of hospital-
ization due to exacerbations of the disease.5

Therefore, based on the data above, it is necessary 
to search for new diagnostic and therapeutic measures 
in patients with asthma against the background of EBM 
or obesity.

Among immunological parameters, IgE is the most 
studied in patients with asthma. However, our attention 
in this study was given to another immunoglobulin, 
namely serum and secretion IgA, which is less investi-
gated, but in our opinion, has a significant effect on the 
course of asthma.

It is common knowledge that IgA is a gamma glob-
ulin fraction, synthesized mainly in the plasma muco-
sal cells in response to local antigen effects. The main 
function of the serum IgA is the protection of the re-
spiratory, urinary tract and gastrointestinal tract from 
infection.6

Secret IgA (sIgA) has a dimeric structure and is re-
sistant to enzymes due to its structural features. This 
immunoglobulin lives only for 5 days. Therefore, for its 
constant replenishment in the body, differentiation of 
B-lymphocytes into plasma cells occurs daily and plas-
ma cells synthesize sIgA. Recent studies have suggested 

the possible role of the epithelial cells in an antigenic 
presentation. Dendritic cells in the airways epithelium 
can directly provide anti-B cells and thus stimulate them 
to differentiate with cytokines synthesized by the epithe-
lial cells, into plasma and prior to the synthesis of sIgA.7

Thus, sIgA is responsible for local defense, and its 
regulatory role in combination with local synthesis, 
transport and secretion is distinguished by the immu-
nity of mucous membranes from systemic immunity.8 

This immunoglobulin is not able to bind the comple-
ment or cause its activation. However, it fulfils various 
protective functions by interacting with different recep-
tors of the immune system, which protects the mucous 
surfaces of the body from the penetration of microor-
ganisms into tissues. sIgA can bind toxins and, together 
with lysozyme, exhibits bactericidal and antiviral ac-
tivity. It acts as an agglutinator of microorganisms and 
a toxin neutralizer, inhibiting the binding of viruses and 
bacteria to the surface of the mucous membranes, there-
by suppressing replication.9,10 

In the domestic literature, at present, there are no re-
searches on the correlation of IgA and BA, but in foreign 
sources of these studies are already available. Woo-Jin 
Kim and colleagues conducted a series of studies in adult 
asthma patients regarding IgA correlation and showed 
that IgA levels may have an association with age, gender, 
bronchial hyperresponsiveness and serum IgG levels.11,12

A characteristic feature of modern infectious pa-
thology is the growth of chronic infectious and inflam-
matory diseases.13,14

Considerable experience has been accumulated in 
the use of drugs of bacterial origin with immunotonic 
properties for several decades, in chronic infectious pa-
thology of various organs and systems, and in allergic 
diseases. A typical moment in the appointment of im-
mune drugs is to include them in complex therapy along 
with anti-inflammatory drugs, which greatly increases 
the effectiveness of treatment and compliance of the pa-
tient with the doctor.15

Currently, the drug Broncho-munal from the firm Lek 
in Slovenia is popular among patients and doctors. The 
drug affects different parts of the immune response. 16,17

Among immunomodulators with antiviral activ-
ity of interest is the drug Inosine pranobex, name-
ly the drug Novirin, of Kiev vitamin plant, PAS, Kiev, 
Ukraine. Clinical studies have shown that it is well tol-
erated (practically non-immunogenic), which is proba-
bly due to the similarity (“affinity”) of its compounds to 
substances found in the body 18,19

Aim
To evaluate the level of IgA in patients with bronchial 
asthma against the background of excessive body weight 
or obesity and to evaluate the effects of bacterial lysate 
and inosine pranobex.
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Material and methods
According to the design, the study was conducted in two 
stages. The first stage was  examination of 105 patients 
with asthma based on the Department of Family Medi-
cine and General Practice of Odessa National Medical 
University and the formation of the main cohort group 
according to inclusion/exclusion criteria “Patients with 
BA against the background of EBM or obesity”, which 
included 75 patients, and a comparison group accord-
ing to the inclusion/exclusion criteria “Patients with 
BA against  the background of normal body mass in-
dex (NBMI)”, which included 30 patients. At the 2nd 
stage of the study, a treatment-and-prophylactic com-
plex (TPC) was administered to the main group of the 
main cohort group of the 1st stage (the main group - 30 
patients and the comparison group - 30 patients, control 
group - 15 patients) to complete the clinical trial, name-
ly the use of the preparations of bacterial lysate, inosine 
pranobex. The average course of treatment was 4 weeks.

Body mass was measured on the OMRON BF 51 
scales impedance meter, measured in light clothing, on 
an empty stomach, measuring accuracy was 0.01 kg.

Body mass index was calculated by the formula: BMI 
= m/p², where BMI is the body mass index (kg/m²); m - 
body weight (kg); p - height, elevated in square (m2).

Studies of IgA levels were determined by flow cy-
tometry, and the patient’s blood was taken in the 
morning on an empty stomach. Reference values: IgA- 
0.70-4.00 g/l. The level of sIgA was determined by the 
method of immunoassay analysis. The material for the 
study was the patient’s saliva. The reference values of 
sIgA are 40-170 μg/mL determined by flow cytometry 
on Cobas 6000, Roche Diagnostics (Switzerland).

The treatment and prophylaxis complex included in 
addition to the basic treatment includes bacterial lysate 
7.5 mg daily for 28-30 days in combination with inosine 
pranobex at a dose of 1000 mg three times a day for 3-4 
weeks.

A statistical analysis was carried out according to 
generally accepted methods of variation statistics. Va-
lidity was evaluated by Student’s t test. Differences were 
recognized as essential at the significance level of p ≤ 
0.05. The correlation relationship was established us-
ing Spearman correlation criterion and Pearson corre-
lation-regression analysis.

All patients signed a voluntary informative consent 
to participate in the investigation at the beginning of the 
study.

Results
105 patients with a basic diagnosis of asthma were ex-
amined, whose average age was 41.19 ± 1.05 years, of 
which there were 72 women and 33 men. According 
to the anthropometric study, 75 patients were found to 
have EBM or obesity (BMI 31.67 ± 0.53) who were in-

cluded in the main group and 30 patients with NBMI 
(BMI 22.13 ± 0.32), which were the comparison group.

In the study, it was found that in the main group, 
patients with severe 25 (33.33%) and moderate 35 
(46.67%) degrees of severity of asthma and mild 15 
(20%), predominated, while patients in the comparison 
group had a milder degree of the course, and only 10 
(33.33%) of patients within 30 had a moderate sever-
ity of asthma, and 20 (66.67%) patients had a mild BP 
(p>0.05). In the first and second stages of the study, all 
patients with severe asthma did not control the disease. 
The patients did not receive systemic steroids.

Patients with EBM or obesity had significantly low-
er control, namely on an average ACT-test with 12.73 
± 0.31 points. In the distribution of patients according 
to the severity of the course, we received the following 
data: with a mild degree of severity of the course 17.65 ± 
0.23 points, with a moderate - 13.05 ± 0.17, with a severe 
- 10.9 ± 0.25 points. Patients with EBM had an average 
of 17.10 ± 0.34 points (15.33 ± 0.24 points in patients 
with moderate severity and 19.78 ± 0.37 in patients with 
mild) (p≤0.001). It is noted that the AST test correlates 
with the severity of the course in both groups according 
to Pierce r = 0.98 and r = 0.98, respectively.

In the study of serum IgA levels, it was noted that 
the values did not go beyond the reference values, more 
detailed data is presented in Table 1.

Table 1. Serum IgA level in the examined patients 
according to the severity of bronchial asthma

Group Severity of the course Level of serum IgA g/l
Main Mild 2.54 ± 0.16**

Moderate 2.36 ± 0.15
Severe 1.87 ± 0.15*

Comparison Mild 2.35 ± 0.16**
Moderate 2.72 ± 0.48

Control - 2.00 ± 0.20

Note:*р m-comparison<0.05
         **р m-control<0.05
          ^р comparison-control<0.05

The table above shows that the patients in the main 
group with a severe course had significantly lower se-
rum IgA values than patients in the comparison group 
(p < 0.05), but the statistically significant difference be-
tween this index in the patients with a severe course in 
the main group and the control group was not revealed.

When calculating the mean values   for sIgA in the 
examined patients, it was found that the mean value in 
the main group had a large standard deviation, so we 
conducted an analysis of sIgA for the patients in the 
main group separately according to the severity of BA 
(Fig. 1).

Figure 1 shows data indicating that patients with 
a mild course had a level of sIgA close to the control 
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group, namely 81.66 ± 0.06 µg/mL, in the patients with 
an moderate severity – 36.72 ± 3.92 µg/mL, and in the 
patients with a severe course – 21.29 ± 0.01 µg/mL 
(p<0.001; p<0.001; p < 0.001, respectively). There was 
established a feedback close correlation relationship be-
tween the level of sIgA and the severity of the asthma 
course under by Spearman ρ = -1.0, according to Pear-
son r = -0.96. While analyzing sIgA in the control and 
comparison group, it was found that in the compari-
son group, this figure was lower, namely 52.66 ± 1.68 
µg/mL versus 83.68 ± 3.68 µg/mL in the control group 
(p<0.001).

Therefore, it is established that the greater BMI, the 
lower is the level of sIgA, which can be explained by more 
frequent bacterial and viral infections in this cohort of 
patients, which further aggravates the course of asthma.

After examination, the second stage included pa-
tients from the main group of the first stage, that is, the 

patients with asthma against the background of EBM or 
obesity, which were given the proposed treatment.

The level of sIgA for the catamnesis period varied as 
follows (Fig. 2)

In Figure 2 it is evident that the patients in the main 
group had a significant increase in the level of sIgA 
against the background of the use of TPC with the in-
clusion of a preparation of bacterial lysate in combina-
tion with inosine pranobex against the background of 
training in Asthma school, receiving the basic treatment 
(p < 0.05).

In order to confirm the improvement of asthma 
control, all patients passed the ACT test before the start 
of the study and during the follow-up. Average figures in 
the groups are shown in Fig. 3.

Figure 3 shows that patients in the main group 
had a significant increase in asthma control, namely 
17.98 ± 0.44 versus 12.77 ± 0.46 prior to the use of TPC 
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Fig. 1. The level of sIgA in the patients in the main group according to the severity of the course of bronchial asthma
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Fig. 2. The level of sIgA in the patients with bronchial asthma in the context of EBM or obesity in the use of the treatment and 
prevention complex
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(p < 0.001). In the comparison group the patients who 
had undergone training at Asthma School also had im-
provements in asthma control, namely 15.02 ± 0.39 
points versus 12.69 ± 0.56 points prior to training 
(p < 0.01). The patients in the control group who refused 
TPC and education at Asthma School did not have a sta-
tistically significant difference in the follow-up period, 
namely the pretest study 12.73 ± 0.74 versus 12.60 ± 0.79 
points in 32 weeks (p > 0.05).

It should be noted that the data in the table corre-
sponds to 20 weeks of the follow-up. During a re-exam-
ination on the 32nd weeks of the follow-up, the regression 
of spirographic parameters was detected in 17% of pa-
tients in the main group and in the comparison group.

As a result of the evaluation of the effectiveness of 
the developed TPC with the inclusion of pharmacolog-
ical correction against the background of training at 
Asthma school the patients with asthma with EBM or 
obesity, it was found that the main group that used the 
above-mentioned TPC had the best results in improv-
ing Asthma control. The positive dynamics of increasing 
asthma control (RR = 0.38; RRR = 0.62; NNT = 2.12) is 
more reliable (p < 0.05) than in comparison groups (RR 
= 0.89, RRR = 0.11; NNT = 4.05) in patients with asth-
ma against the background of EBM or obesity, which 
in turn affected the course of asthma by improving the 
compliance between the physician and the patient.

Discussion
The patients in the main group with severe asthma have 
a decreased level of sIgA (p < 0.001), which may be a cri-
terion for the more severe course of bronchial asthma 

in patients with excessive body weight or obesity in the 
event that asthma control has not been achieved. To-
gether with this, patients in the main group have a di-
rect close correlation between the severity of the course 
and the level of sIgA (r = 0.96). 

In analyzing similar studies, we did not find similar 
works. Woo-Jin Kim et al. in his study of the relation-
ship between serum IgA level and allergy/asthma found 
a reduced sIgA level in only 12.2% of patients. However, 
it was not indicated how much body weight this patient 
population had.11

In another study, A. Gonzalez-Quintela et al. 
showed that obese patients had higher serum IgA lev-
els than normal-weight people (p = 0.006) or overweight 
(p = 0.005).20

In 2018, Susanna Esposito demonstrated an in-
crease in the production of IgA secretions of the naso-
pharynx and saliva when prescribing bacterial lysate to 
children with recurrent respiratory infections, wheezing 
and asthma.21

Bulgakova and co-workers also found that when 
inosine pranobex was used in children with asthma, hu-
moral immunity returned to normal; while there was an 
increase in the concentration of IgG, IgA and IgM.20

In our study, the patients in the main group had 
a  significant increase in the level of sIgA against the 
background of the use of TPC with the inclusion of 
a  preparation of bacterial lysate in combination with 
inosine pranobex against the background of training in 
Asthma school, receiving the basic treatment (p < 0.05).

The data presented in this paper are intermediate 
and need further investigation.    
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Fig. 3. Average values of the AST test in the patients with bronchial asthma in the presence of excessive body weight or 
obesity in the process of application of the treatment-and-prophylactic complex
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Conclusion
Bronchial asthma is a widespread disease that often has 
confounding  comorbidity as excessive body weight or 
obesity. Moreover, patients with asthma who have large 
BMI have a more severe course of bronchial asthma.

Correlation relationship was established in the 
group of patients with bronchial asthma and excessive 
body weight or obesity between the level of sIgA and 
the severity of the BA course; there is a direct strong 
Spearmen ρ = 1.0, and Pierce r = 0.96. Furthermore, pa-
tients in the main group had a significant increase in the 
level of sIgA against the background of the use of TPC 
with the addition of a basic treatment by the preparation 
of bacterial lysate together with inosine pranobex. The 
main group that used the above-mentioned TPC had 
the best results in improving asthma control.

References
1. Loo SL, Wark PA. Recent advances in the understanding 

and managing asthma. F1000Res. 2016;5. doi: 10.12688/
f1000research.9236.1. 

2. Marko M, Pawliczak R. Obesity and Asthma: Risk, Control 
and Treatment. Postepy Dermatol Alergol. 2018;35(6):563-
571.

3. Ford ES, Mannino DM. Time trends in obesity among 
adults with asthma in the United States: findings from 
three national surveys. J Asthma Off J Assoc Care Asthma. 
2005;42:91-95.

4. Akerman MJ, Calacanis CM, Madsen MK. Relationship 
between asthma severity and obesity. J Asthma Off J Assoc 
Care Asthma. 2004;41:521-526.

5. Pradeepan S, Garrison G, Dixon AE. Obesity in asth-
ma: approaches to treatment. Curr Allergy Asthma Rep. 
2013;13:434-442.

6. Immunoglobulin A serum. https://spravochnik.synevo.
ua/ru/immunnaia-sistema/immunoglobulin-a.html. As-
sessed 05 July 2019.

7. Inamine T, Schnabl B. Immunoglobulin A and liver dis-
eases. J Gastroenterol. 2018;53(6):691-700.

8. Ivanov VD, Makovetskaya AK. Possibilities of using nonin-
vasive immunological methods in the assessment of public 
health. Noninvasive methods in assessing the health of the 
population. Rakhmaninov YuA, еditor. M; 2006:112-125.

9. White MA, Diffenbaugh NS, Jones GV, Pal JS, Giorgi F. 
Extreme Heat reduces and shifts United States premium 
wine production in the 21st century. Proc Natl Acad Sci 
USA. 2006;103(30):11217-11222.

10. Woof JM, Russell MW. Structure and functional relation-
ships in IgA. Mucosal Immunol. 2011;4(6):590-597.

11. Kim WJ, Choi IS, Kim CS, Lee JH, Kang HW. Relation-
ship between serum IgA level and allergy/asthma. Korean 
J Intern Med. 2017;32(1):137-145.

12. Fagerås M, Tomičić  S, Voor T, Björkstén B, Jenmalm MC. 
Slow salivary secretion IgA maturation may relate to low 
microbial pressure and allergic symptoms in sensitized 
children. Pediatric research. 2011;70(6):572-577.

13. Ressing ME, van Gent M, Gram AM, Hooykaas MJ, Piers-
ma SJ, Wiertz EJ. Immune Evasion by Epstein-Barr Virus. 
Curr Top Microbiol Immunol. 2015;391:355-81. 

14. Cazzola M, Anapurapu S, Page CP. Polyvalent mechani-
cal bacterial lysate for the prevention of recurrent respira-
tory infections: a meta-analysis. Pulm Pharmacol Ther. 
2012;25(1):62-68.

15. Pavlova KS, Kurbacheva OM. A difficult patient - a patient 
with frequent relapsing diseases of the respiratory tract. 
Pharmacy. 2015;6(299):46-49.

16. De Benedetto F, Sevieri G. Prevention of respiratory tract 
infections with bacterial lysate OM-85 bronchommunal in 
children and adults: a state of the art. Multidiscip Respir 
Med. 2013;8(1):33. doi: 10.1186/2049-6958-8-33

17. Karaca NE, Gulez N, Aksu G, Azarsiz E, Kutukculer N. Does 
OM-85 BV prophylaxis trigger autoimmunity in IgA defi-
cient children? Int Immunopharmacol. 2011;11:1747-1751.

18. Gołebiowska-Wawrzyniak M, Markiewicz K, Kozar A, 
et al. Immunological and clinical study on therapeu-
tic efficacy of inosine pranobex. Pol Merkur Lekarski. 
2005;19(111):379-382.

19. Osidak LV, Zarubaev VV, Obrazcova EV, et al. Isoprinosis 
in the treatment of acute respiratory viral infections in fre-
quently sick children. Infant infections. 2008;4:35-41.

20. Gonzalez-Quintela A, Alende R, Gude F, et al. Serum lev-
els of immunoglobulins (IgG, IgA, IgM) in a general adult 
population and their relationship with alcohol consump-
tion, smoking and common metabolic abnormalities. Clin 
Exp Immunol. 2008;151(1):42-50.

21. Esposito S, Soto-Martinez M, Feleszko W, et al. Nonspe-
cific immunomodulators for recurrent respiratory tract 
infections, wheezing and asthma in children: a systematic 
review of mechanistic and clinical evidence. Curr Opin Al-
lergy Clin Immunol. 2018;18(3):198-209.

22. Bulgakova VA, Balabolkin II, Sedova MS, et al. Clinical 
and immunological efficacy of pronobex inosine in acute 
respiratory infections in children with atopic bronchial 
asthma. Pediatric pharmacology. 2010;7(3):98-105.


