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1. SPECIAL FEATURES OF THE IMMUNE 

SYSTEM IN CHILDREN 

The immune system of the infant and child 

differs both qualitatively and quantitatively from 
the immune system of the adults. The 
development of immune cells starts intrauterine, 

as T-lymphocytes form in the thymus, while B-
lymphocytes, neutrophils, NK cells and other 
cell types - in the bone marrow [1]. A wide 

variety of cells is already formed at birth, even 
before a potential meeting with existing 
microorganisms in the environment. During 

fetal development B - lymphocytes do not 
produce antibodies (immunoglobulins), but 
instead immunoglobulin G (IgG), produced 

by the mother, crosses the placenta into the 
blood of the fetus and protects 

it passively from infections [1, 2]. 

Approximately up to 6 months after delivery, 
maternal IgG could be observed in the 
newborn. After this period, production of its 

own IgG molecules begins in an amount 
sufficient to provide humoral protection from 
various pathogens. Contrastly, mammalian 
immunoglobulins M and A (IgM and IgA) do 
not cross the placenta. They are 

produced only by the newborn [3]. Interestingly, 
by the end of the first year after birth, IgM 

levels reach 75% of those typical for the adults, 

and IgA levels - 20%. Moreover, normal IgA 
levels typical of a healthy adult are reached in 
the puberty [3]. The unique characteristic of IgA 
is its secretion in all secrets in 

respiratory, genitourinary and gastrointestinal 
systems - saliva, tears, sweat, milk, intestinal 
mucosa, bronchial secretions, prostatic fluid, 
etc. It is secreted at the basolateral sites of the 
epithelial cells in the mucosa and then it passes 

through the cells to be excreted in the intestinal 
lumen. One of the functions of IgA is to bind to 
the surface of various pathogenic micro- 
organisms and to prevent their attachment 

to mucosal epithelial cells [4]. 

At birth this slight physiological "deficit" of 
immunoglobulins and other components of the 
humoral immunity cause newborns to be more 
vulnerable to infections of the wide variety of 
pathogenic microorganisms, including bacteria, 
viruses, fungi, protozoa, etc [5]. Thus, the 
increased incidence of bacterial infections in 
children is mainly due to low production or 
decreased function of soluble 
immune factors, including immunoglobulins and 
antimicrobial peptides. Bacterial infections can 
also be due to reduced mobility of neutrophils or 
reduced production during stress [3]. The 
increased incidence of viral infections may 
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be due to the functional immaturity of NK, 
dendritic cells and T lymphocytes [3]. In 
conclusion, the earliest moments of human life 
are marked by a period of increased risk of 
developing infections [6]. For this reason, 
precautions and some specific immunotherapy 
are needed. 

Another problem in childhood is the fact that 
there is a state of energy of the immune cell 
populations after viral infection, and particularly 
after varicella, infectious mononucleosis, 
influenza A, respiratory syncytial virus, 
rhinoviruses, rotaviruses, etc [3,5]. These facts 
together with the peculiarities of the childhood 
immune system recommend using immuno-
modulators with the proven origin and 
consistent with the age of the child.  This is 
crucial especially for children with more than 7-
10 respiratory infections and more than 2 severe 
pneumonia per year.  

2. RECOMMENDED IMMUNE TESTING 

BEFORE ADMINISTRATION OF IMMUNE 

PROPHYLAXIS ADMINISTRATION 

Before proceeding to any kind of immune 
modulation therapy, it is recommended to 
perform a full clinical examination 
and laboratory testing, including specific 
immunological testing. The latter consists of the 
assessment of serum immunoglobulin 
levels and the number and percentages of the 
main lymphocytes subpopulations, as well 
as their functional status by testing for T-
lymphocyte activation [7]. 

3. TYPES OF IMMUNOMODULATING DRUGS  

3.1. Immunomodulators Used as Antiviral 

and/or Immunomodulatory Agents  

Containing Inosine Acedoben 

Dimepranol 

These agents are characterized by proven 
immunomodulatory action [8]. They tend to 
reduce the number of recurrent respiratory 
infections and to reduce the frequency of 
exacerbations of the existing infections. When 
prescribed as antiviral drugs, it is necessary to 
start immediately with the appearance of the 
first symptoms and continue within 1-2 days 
after the symptoms have resolved (on average 
about 14 days) [8]. When they are prescribed as 
immunomodulators for recurrent (repeated or 
chronic) infectious conditions, the scheme is 
individual depending on the immune status of 
the patient. Moreover, the duration of treatment 
and dosing varies greatly. The main effect of 
this type of preparation, prescribed as 

immunomodulators, is to stimulate T-cell 
differentiation and increase the proliferation of 
proinflammatory cytokines such as interleukin-
1, interleukin-2 and interferon-γ; also to 
increases the amount of secreted IgG, 
to potentiate the functions of NK 
cells, neutrophils, monocytes, as well as 
chemotaxis and phagocytosis in macrophages 
[9,10].  Studies indicate that using of products 
containing inosine acedoben dimepranol reduce 
the number of recurrent respiratory tract 
infections by 81.2% annually (5.31 times fewer 
infections), frequency of exacerbations of 
infections by 60.3% (2.52 times) and the 
number of antibiotic courses and other 
medicines by 93.5% (15.3 times), the duration 
of illness by 88.2% (8.44 times), as the overall 
clinical symptoms decrease by 72.5% (3.64 
times) [11]. 

3.2. Immunomodulators of Bacterial Origin  

Immunomodulators of bacterial origin are also 

used for the prevention of recurrent respiratory 
infections and infectious exacerbations of 
chronic bronchitis in children. This type of 
preparation contains lyophilized bacterial 
lysates of the most common respiratory 

infections such as Haemophilus influenzae (type 
b), Streptococcus pneumoniae (type 1, type 2, 
type 3 and type 47), Klebsiella pneumoniae, 
subsp. pneumoniae (2 strains), Klebsiella 
pneumoniae, subsp. ozaenae, Staphylococcus 

aureus (6 strains), Streptococcus pyogenes, 
Streptococcus viridans (3 strains), Neisseria 
(Branhaamella) catarrhalis (3 strains) [12].This 
type of preparation also has an 

immunomodulatory effect by stimulating T-
helper cell type 1 (Th1) and B-lymphocytes for 
antibody synthesis. The use of this type of 
prophylaxis varies also and depends on the 
overall status of the particular child [13]. 

3.3. Immunomodulators  Related to Natural 

Products 

They contain colostrum, echinacea, 
arabinogalactan, inositol, thuja, sambucus, aloe 

vera, malva silvestris, etc [14]. The natural 
molecular complexes contained in them have a 
well-expressed immunomodulatory effect while 
simultaneously being non-toxic. 

Colostrum is the liquid that is secreted by the 
mammary gland within the first three to four 
days after birth just before the onset of breast 
milk. It is rich in substances that support 
immune system functions such as proline, 
oligosaccharides, lactalbumin, lactoferrin, 
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vitamin D binding protein, and IgG, IgA, IgM 
[15]. The vitamin D binding protein promotes 
the activation of macrophages and the transport 
of active metabolites of vitamin D to the site of 
the local immune response. Colostrum also 
contains growth factors such as epidermal 
growth factor (EGF), insulin-like growth factor 
(IGF-1), transforming growth factors (TGFα, 
TGFb), platelet growth factor (PDGF), growth 
hormone (GH). Additionally, colostrum is rich 
in a large number of nutrients and bioactive 
ingredients - 46.7% proteins, 27.2% 
carbohydrates and 18% fats, vitamins A, B1, 
B2, B5, B6, B9, B12, C, E, beta-carotene, 
retinoic acid, sulfur, sodium, chromium, zinc, 
magnesium, calcium, iron, phosphorus and 
potassium. The multiform composition of the 
colostrum enhances the immune system by 
several mechanisms [16]. 

Colostrum is a major source of lactoferrin - a 
protein that is a part of the innate immunity in 
mammals, including humans. Lactoferrin has 
proven anti-viral activity through inhibition 
the entry of certain viruses in the cells.  
Lactoferrin possesses also antibacterial 
properties - bacteriostatic (inhibits bacterial 
growth through binding irons since all bacteria 
require iron for their development and formation 
of biofilm on the intestinal mucosa, which 
prevents the attachment of the bacterial 
cells) and bactericidal (by direct action on the 
bacterial wall leading to rapid release of 
lipopolysaccharides and osmotic shock of the 
bacterial cell) [17]. Lactoferrin has also shown 
to have antifungal and antiparasitic 
action, subject to the iron-binding properties. 

Lactoferrinbinds improves the absorption 
of iron in the organism by transporting it to all 
the cells needed it. Thus, improving the 
bioavailability of the iron in the body, 
lactoferrin helps more quickly to cope with iron 
deficiency anemia [18]. 

Echinacea, the most widely used 
immunomodulator of plant origin in the world, 
has proven its effectiveness by reducing the 
severity and duration of illness by stimulating 
the immune system to cope with viral infections 
[14]. Echinacea also exhibits antibiotic 
properties. 

Inositol exerts its role in preventing 
complications in respiratory diseases by 
promoting the development of the lungs and 
stabilization of surface lung lipids. It is involved 
in the composition of cell membranes as a 
building block for phospholipids [14]. 

Arabinogalactan is another natural product 
consisting of sugar galactose and arabinose. In 

addition to being a source of useful fiber 

for digestion, it is also an antibiotic that aids the 
colonization of 'good' bacteria in the intestine 

and, last but not least, it has an 

immunomodulating effect on the lymphoid 

tissues found in the digestive system. The 
immunomodulatory effect of arabinogalactan is 

associated with increased phagocytosis, 

lysosomal activity, production of cytokines such 
as TNFα, IL-6 by macrophages, activation of 

lymphocytes and stimulation NK cell 

cytotoxicity mainly by increasing interferon-γ 

production by immune cells [19]. This effect 
indirectly assists an organism in combating 

infectious agents encountered by the organism. 

Furthermore, the combination of 
arabinogalactan and echinacea act 

simultaneously to increase the production of 

properdin, which is involved in some specific 

immune responses of the organism, for example 
by absorbing phagocytes, thereby helping to 

actively deal with them [14]. 

In conclusion, the opinion of the most of 
specialists in clinical immunology is after the 

initial consultation and carried out  

immunoassays, when needed, to prescribe a plan 

for immunoprophylaxis consistent with the 
individual characteristics of each 

particular patient. 

Schopenhauer said, "Nine-tenths of our 
happiness is based on health." Lets make sure 

our children are always happy. 

REFERENCES  

[1] Goldman AS, BS Prabhakar (2002).  

Immunology overview. In: Baron S. (Ed.).  

Medical Microbiology. 4th Edition.  University 

of Texas Medical Branch, Texas.  [Online] 

http://gsbs.utmb.edu/microbook/ch001a.htm 

[2] Fleisher TA, Shearer WT, Schroeder HW, Frew 

AJ, Weyand CA. Clinical Immunology - 

Principles and practice. 4 th edition, Elsevier.  

Pp. 405-415. 

[3] West LJ. Defining critical windows in the 

development of the human immune system. 

Hum Exp Toxicol.  2002; 21:499–505. 

[4] Henning S. (1987) Functional development of 

the gastrointestinal tract, 2nd ed. New York: 

Raven Press; 1987. 

[5] Levy O. Innate immunity of the newborn: basic 

mechanisms and clinical correlates. Nat Rev 

Immunol.  2007; 7:379–90. 

https://translate.google.com/translate?hl=en&prev=_t&sl=bg&tl=en&u=http://gsbs.utmb.edu/microbook/ch001a.htm


Immunoprophylaxis of Respiratory Infections in Childhood

 

ARC Journal of Immunology and Vaccines                                                                                           Page | 15 

[6] Wright PF, Wright PF. Infectious diseases in 

early life in industrialized countries. Vaccine.  

1998; 16:1355–9. 

[7] AlKhater SA. Approach to the child with 

recurrent infections. J Family Community Med. 

2009 Sep-Dec; 16(3): 77–82. 

[8] D. Wiedermann, D. Wiedermannova, J. Lokaj, 

Immunorestoration in children with recurrent 

respiratory infections treated with isoprinosine, 

Int. J. Immunopharmacol. 9 (1987) 947–949. 

[9] S. Milano, M. Dieli, S. Millott, M.D. Miceli, E. 

Maltese, E. Cillari, Effect of Isoprinosine on 

IL-2, IFN-gamma and IL-4 production in vivo 

and in vitro, Int. J. Immunopharmacol. 13 

(1991) 1013–1018. 

[10] M. Petrova, D. Jelev, A. Ivanova, Z. Krastev, 

Isoprinosine affects serum cytokine levels in 

healthy adults, J. Interf. Cytokine Res. 30 

(2010) 223–228 

[11] J. Beran, E. Salapova, M. Spadjel, Inosine 

pranobex is safe and effective for the treatment 

of subjects with confirmed acute respiratory 

viral infections: analysis and subgroup analysis 

from a phase 4, randomized, placebo-

controlled, double-blind study, BMC Infect. 

Dis. 16 (2016) 648–658. 

[12] Ahrens J, Wiedenbach M. [Efficacy of the 

immunostimulant Broncho-Vaxom] Schweiz 

Med Wochenschr. 1984; 114(25):932–4. 

[13] Braido F, Tarantini F, Ghiglione V, Melioli G, 

Canonica GW. Bacterial lysate in the 

prevention of acute exacerbation of COPD and 

in respiratory recurrent infections. International 

Journal of Chronic Obstructive Pulmonary 

Disease. 2007; 2(3):335-345. 

[14] Calder PC, Krauss-Etschmann S, de Jong EC, 

Dupont C, Frick JS, Frokiaer H, Heinrich J, 

Garn H, Koletzko S, et al.   Early nutrition and 

immunity—progress and perspectives. Br J 

Nutr.  2006; 96:774–90. 

[15] Laura M'Rabet Arjen Paul Vos Günther Boehm 

Johan Garssen. Breast-Feeding and Its Role in 

Early Development of the Immune System in 

Infants: Consequences for Health Later in Life. 

The Journal of Nutrition, Volume 138, Issue 9, 

1 September 2008, Pages 1782S–1790S. 

[16] Wong EB, Mallet JF, Duarte J, Matar C, Ritz 

BW. Bovine colostrum enhances natural killer 

cell activity and immune response in a mouse 

model of influenza infection and mediates 

intestinal immunity through toll-like receptors 2 

and 4. J Food Nutr Res. 2014; 34(4):318–325. 

[17] Ochoa TJ1, Pezo A, Cruz K, Chea-Woo E, 

Cleary TG. Clinical studies of lactoferrin in 

children. Biochem Cell Biol. 2012; 90(3):457-

67.  

[18] Manzoni P. Clinical Benefits of Lactoferrin for 

Infants and Children. J Pediatr. 2016 Jun; 173 

Suppl: S43-52. 

[19] Velikova Ts., Nakov V., Georgieva R., 

Toumangelova-Yuzeir K., Ivanova-Todorova 

E., Nakov R., Karaivanova E., Vladimirov B., 

Kyurkchiev D. Immunomodulating properties 

of a new synbiotic on healthy persons . 

Compt. Rend. Bulg. Sci 2015; 68 (10): 1321-

1326. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Citation: Tsvetelina Velikova, Ekaterina Ivanova-Todorova. Immunoprophylaxis of Respiratory Infections in 

Childhood. ARC Journal of Immunology and Vaccines. 2018; 3(1): 12-15.  

Copyright: © 2018 Authors. This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 

 

 

https://translate.google.com/translate?hl=en&prev=_t&sl=bg&tl=en&u=http://scholar.google.com/scholar%3Fcluster%3D10804279817494182330%26hl%3Den%26oi%3Dscholarr
https://translate.google.com/translate?hl=en&prev=_t&sl=bg&tl=en&u=http://scholar.google.com/scholar%3Fcluster%3D10804279817494182330%26hl%3Den%26oi%3Dscholarr

