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Abstract

Allergic diseases are among the most common in the world, covering up to 20%
of the population. This is facilitated by environmental problems with an increas-
ing number of different allergens and immune disorders with the accumulation
of specific autoantibodies and cytokines. Unfortunately, the generally accepted
therapeutic measures for these various manifestations of allergies are mainly
symptomatic for the removal of specific symptoms. All this determines the diffi-
culties in treatment with the transition to chronic forms of disease, and in some
cases accompanied by a fatal outcome. Truly pathogenetic treatment is apheresis
therapy aimed at removing allergens, tissue degradation products, inflammatory
mediators, leukotrienes, autoantibodies and immune complexes from the body.
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Introduction

In recent years, there has been a worldwide in-
crease in incidence of allergic diseases, involving up to 20%
of population. The frequency of such reactions is increasing
in the world, reaching 50-112 episodes per 100.000 pop-
ulation per year [1]. In the US, up to 5% of the population
suffers from anaphylaxis, and over the years 1992-2012,
the frequency of hospitalizations increased by 615% [2,
3]. Industrialization and environmental problems in recent
years have contributed to a significant increase in allergic
reactions, especially in children [4, 5].

The increase in the frequency of allergic diseases is
the result of human contact with an increasing number of
allergens: industrial (turpentine, nickel, chromium, tar, tan-
nin, varnishes, resins, tannins, etc.), food (eggs, citrus, toma-
toes, chemical additives), plant (ambrosia pollen, phleum,
etc.), household (household dust, perfumes, detergents,
synthetic textile), agricultural (insecticides, pesticides, de-
foliants, fertilizers), medicinal (penicillin, sulfonamides,
acetylsalicylic acid, etc.) [6- 8]. Often severe allergies are
caused by mold fungi Aspergillus [9].

Allergy Pathogenesis

The occurrence of allergic diseases is associated
with the imperfection of allergen biotransformation in the
microsomal apparatus of the liver (the appearance of sec-
ondary reactive compounds) and with defects in the im-
mune response (atopic forms), the system of biotransfor-
mation and elimination of immune complexes.

Atopy appears to be a hyperreaction of the immune
system against normal and harmless environmental sub-
stances. Allergic antibodies are immunoglobulins E (IgE).
IgE production by B-lymphocytes is stimulated by cytokines
IL-4, IL-5 and IL-13 secreted by T-helper lymphocytes un-
der the influence of allergens [10, 11]. Correlation of IgE an-
tibodies with allergens (antigens), involving complement,
forms stable immune complexes, elimination of which
is difficult in allergy. Part of them remains in the circula-
tion (circulating immune complexes or CIC), and the rest
is captured in the interstices of the target organs, causing
immune or allergic inflammation there. Among these target
organs, the most common sites are the bronchial tree, skin
and mucous membranes of the nasal cavity.

Allergy is characterized by a disorder of the im-
mune system such as hypersensitivity type I (immediate),
which develops when the IgE response is directed against
normally harmless environmental antigens such as pollen,
house dust mites or animal dandruff. The IgE-sensitized
mast cells, in this case, produce biologically active media-
tors, which cause an acute inflammatory reaction with the
symptoms of asthma or rhinitis [12].

Triggers or provoking factors exacerbating allergic
reactions are the above mentioned allergens, among which
the most common are pollen of trees such as birch, alder,
hazel, oak, and hornbeam. The leading role among them be-
longs to the pollen of white birch (Betula verrucosa), con-
taining the major allergen Bet v 1, which can be detected
in 60% of patients with IgE reactions [13]. In atopic forms
of dermatitis and bronchial asthma there may be a link of
IgE-antibodies and autoantigens with activation of allergic
effector cells - mast cells and basophils. IgE-autoimmune
reactions thus explain exacerbations in severe forms of
atopy, even in the absence of exogenous allergens [14]. In
this case, sensitization may also occur against autoantigens.
Special studies have shown that Aspergillis fumigatus an-
tigens may be affined to antigenic structure of human pro-
teins; therefore, when sensitized to this microorganism,
and even in its absence, auto reactivity and allergic mani-
festations may be maintained [15].

IgE-dependent activation of mast cells plays the
leading role in development of an immediate allergic reac-
tion [16]. In this case, mast cells can produce various media-
tors, including tumor necrosis factor (TNF o) and many oth-
er cytokines (interleukins IL-1, IL-2, etc.). Moreover, mast
cells stimulate formation of a large number of high-activity
surface receptors for IgE and increase the level of IgE-de-
pendent secretion mediators in response to an increase in
IgE concentration. Mast cells (and in some cases the cyto-
kines released from them) can play an important role in
the initiation of acute, subacute and chronic components of
IgE-dependent allergic inflammations, which can influence
the development of important functional consequences of
these reactions - hyper reactivity of the respiratory tract
[17]. In allergic inflammation eosinophils also play its role,
increased release of which is stimulated by cytokines IL-4
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and IL-5 of T-helper cells. Eosinophils, in turn, release an
increased amount of enzymes with high proteolytic activity,
and contribute to eosinophilic infiltrates appearance. The
basic proteins of eosinophils promote release of histamine
by mastocytes, which indicates their close cooperation [18,
19]. A significant frequency of allergic diseases in young
children and even newborns suggests the possibility of
their perinatal sensitization, especially in the presence of
allergies in their mothers. The contributing factors are dis-
orders of pregnancy (toxicosis, threats of premature birth)
and when drugs are used in large quantities. In such cases,
elevated concentrations of immunoglobulins, including IgE,
are also found in newborns within a few months after birth
[20]. In industrial countries, up to 20% of the population
suffers from allergic symptoms of type I - rhinitis, conjunc-
tivitis, bronchial asthma, and in children of 5 years old they
are observed in 30% of cases [21]. The earliest (literally
from the first days of life) manifestations of allergies are
often on the skin, which is a so-called diathesis (scrofula),
with a wave-like course, further converting to a common,
persistent, and continuously recurrent neurodermatitis.
Atopic dermatitis

It often accompanies bronchial asthma and allergic
rhinitis. Studies show activation of cytokines IL-3, IL-4, IL-5,
IL-15. Clinical manifestations largely depend on the body’s
reactions to exogenous allergens. However, not only prod-
ucts of external origin can play the role of antigens, but also
of bacterial origin, in particular - Staphylococcus aureus,
which can be isolated from 95% of patients with atopic der-
matitis. Such bacterial superantigen can activate T-cell local
mechanisms and production of IgE [22]. Neurodermatitis
course duration indirectly indicates the ineffectiveness of
traditional methods of treatment aimed, as a rule, to treat
local sites of the skin lesions. Even hormonal ointments lead
only to a temporary effect. The most pathogenetically justi-
fied approach to treat the affected skin localized lesions is
apheresis therapy aimed at elimination of allergens, autoan-
tibodies, immune complexes and other pathological metab-
olites that create a number of vicious circles, which neither
the body itself nor any drugs are able to break down. That
is, the treatment should be mostly directed not the localized
areas of lesions, but to the elimination of their occurrence

conditions and chronization, which can best be achieved
by plasmapheresis. So, I.V. Andozhskaya et al. [23], summa-
rizing the seven-year experience of plasmapheresis use in
treatment of 100 patients with neurodermatitis, pointed to
the high efficiency (87%) of this method, although in our
experience the best results are achieved by adding hemo-
sorption to the course of 4 plasmapheresis procedures with
simultaneous irradiation of the blood with ultraviolet or la-
ser rays and subsequent enterosorption. The same results
were also achieved in combination of plasmapheresis with
subsequent biospecific hemosorption with sorbents that
bind IgE [24]. In genesis of so-called photodermatosis or
solar dermatitis, urticaria it is not always possible to iden-
tify the allergic components, but in these cases the use of
plasmapheresis may be helpful [25, 26].

Allergic dermatitis is also dangerous in pregnancy,
when many anti-allergic drugs are dangerous for the fetus
development and in such cases plasmapheresis courses are
also preferred [27].

Local eczema-like dermatitis also has an allergic na-
ture. In particular, periorbital eczema and eyelid dermatitis
is a type of contact allergic dermatitis. The reasons may be
eye ointments, creams for the face, eye shadow and makeup
products, shampoos and nail polish [28].

Urticaria

Urticaria is an episodic and transient allergic skin
lesion, although chronic urticaria is also described, when
IgG antibodies against highly active IgE receptors are found
in the blood of such patients. Removing them by plasma-
pheresis leads to clinical remission [29, 30]. Combined use
of plasmapheresis with polyoxidonium immunopharmaco-
therapy in vitro is reported [31]. Immunosorption of IgG
antibodies ensured almost complete disappearance of auto-
antibodies followed by the disease regression in 8 months
[32].

However, omalizumab usually recommended in
such cases sometimes has a limited effect or side effects
and it may be difficult to get or too expensive. In such cases,
plasmapheresis can also be used [33]. In chronic urticar-
ia resistant to treatment with dexamethasone and gamma
globulin a significant success was also achieved, using cas-
cade plasmapheresis [34]. This was confirmed by further
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research [35, 36]. Given the greater frequency of the par-
asites detection in these patients (giardiasis, opisthorchi-
asis, toxocariasis), it is advisable to conduct an additional
examination to detect parasites and prescribe an appropri-
ate therapy (tiberal, glaygl, biltricid, dekaris) [37]. Chronic
urticaria can accompany diseases caused by hepatitis B and
C viruses, HIV, Epstein-Barr, Coxsackie A and B, and infec-
tious mononucleosis. Acute urticaria can become chronic.
Chronic urticaria often develops on the background of other
autoimmune diseases such as chronic hepatitis C, and auto-
immune thyroiditis [38].

Toxic epidermal necrolysis

Idiosyncratic systemic syndrome of Lyell or Ste-
vens-Jonson is of a toxic and allergic nature with extensive
damage not only to the skin, but also to the mucous mem-
branes, which occurs as a reaction to the intake of a number
of medications (sulfonamides, antibiotics) [39]. Sometimes
viral infections and even graft-versus-host reactions play
its role in stem cell transplantation. The death rate at the
same time reaches 25-75%. In particular, the death rate in a
patient with Lyell’s syndrome after administration of cipro-
floxacin is described. Most of the hypotheses are based on
autoimmune processes with skin infiltration by cytotoxic
T-cells (CD8+), monocytes and macrophages, the deposi-
tion of a number of cytokines (TNF-a), contributing to ex-
tensive apoptosis of keratinocytes [40].

Therapeutic apheresis is able fairly quickly, some-
times already after the first plasmapheresis procedure, to
interrupt the reaction and lead to permanent cure [41- 49].
A massive membrane plasma exchange with removal of 2-4
liters of plasma during 2 - 5 sessions was held every other
day or daily, with fresh frozen plasma and albumin compen-
sation [50]. In Japan they successfully use not only usual but
also cascade plasmapheresis [51].

Isolated use of corticosteroids is fraught with in-
creased septic manifestations, but in combination with
plasmapheresis it provides better results [52-54]. Plasma-
pheresis has been successfully used in such cases in children
[46, 55, 56]. ]. Extremely severe and often fatal toxic epider-
mal necrolysis occurs in children after allogeneic stem cell
transplantation (graft-versus-host reaction), which is also
an indication to use plasmapheresis [57]. Plasmapheresis
is also necessary in cases when the process spreads to the

eyeballs, which is fraught with sight loss [58, 59].
Anaphylaxis

An even greater danger is posed by acute ana-
phylactic reactions, the symptoms of which increase very
quickly and death may occur within a few minutes [60, 61].
At the same time, 65% of patients come to a state of shock
with multiple organ failure within 6-11 minutes from the
beginning of anaphylaxis [62]. The frequency of such reac-
tions in the world is increasing, and in the US, up to 5% of
the population suffers from anaphylaxis [2, 3]. Often, the
factors causing anaphylaxis are insect bites (wasps, bees),
snakes (vipers) and even medicines such as antibiotics
(Ceftriaxone), nonsteroidal anti-inflammatory drugs, ra-
dio-opaque substances [63-67]. Injections of adrenaline,
corticosteroids, antihistamines, and plasmapheresis are
used as emergency measures [68]. Anaphylaxis sometimes
is caused by life-saving drugs, such as factor IX, the only
necessary in patients with hemophilia B. In such cases, plas-
mapheresis can reduce sensitivity to this drug [69].
Quince’s edema

The same episodic angioedema or clearly self-lim-
ited angioedema of the skin and subcutaneous tissue usu-
ally affects the lips, tongue, larynx, eye tissue. However, it
is sometimes life-threatening with edema spreading to the
larynx followed by severe suffocation [70]. This edema is
usually idiopathic, but can be triggered by a number of
medications, including non-steroidal anti-inflammatory
drugs. The pathogenetic mechanism may be the isolation
of vasoactive mediators (bradykinin) by the mast cells with
suppression of mechanisms of its degradation [71].

Another factor in such edema pathogenesis is ap-
pearance of autoantibodies to a special protein that inhibits
the complement C1 component (C1 inhibitor), the deficien-
cy of which contributes to increased vascular permeability
of some local areas of the vascular bed, most often on the
face, abdomen, limbs. Until recently, such a sudden swelling
associated with the upper respiratory tract obstruction was
able to have result in death in up to 50% of patients. The
increase of vascular-active peptides of the kinin cascade, in
particular the above-mentioned bradykinin in allergic reac-
tions, may be a trigger for such reaction [72]. Emergency
therapy includes corticosteroids and antihistamines, but in
order to prevent such episodes, plasmapheresis is also of
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benefit [73].
Rhino-sinusitis

Vasomotor rhino-sinusitis has persistent course,
often accompanied with allergic conjunctivitis. In allergic
rhinitis, inflammatory infiltrates are formed from various
cells with release of inflammatory mediators (histamine,
leukotrienes, cytokines), which attract cells and promote
their trans endothelial migration, which creates vicious cir-
cles that the body itself is no longer able to break. At first
gaze harmless “runny nose” can last for many years, often
associated with bronchial asthma. This contributes to na-
sal breathing limitation. Inhalation of cold air without its
moistening and retention of microbes in the nasal cavity
contributes to development and maintenance of catarrhal
inflammation in the tracheobronchial tree, which also trig-
gers and fixes allergic inflammation in the respiratory tract.
The causes of chronic rhinosinusitis can be both immuno-
suppressive and allergic conditions [74, 75]. Therefore, the
attitude to such rhinitis should be no less serious than to
bronchial asthma.

Eosinophilic esophagitis.

Intestinal forms of allergy are characterized by sud-
den dyskinesia of the intestine and biliary tract. In dentistry
orthopedic or medical stomatitis is common [76]. Eosino-
philic esophagitis is distinguished separately, characterized
by transient dysphagic disorders. Esophagoscopy shows lo-
cal narrowing of the esophagus and biopsy demonstrates
a high content of eosinophils in the mucosa. In this case,
eosinophilia in the blood as well as other manifestations of
allergy, in particular bronchial asthma, are often detected
[77,78].

Bronchial asthma

Asthma is the most serious manifestation of aller-
gy, which is the most dangerous and most difficult to treat.
According to American statistics, about 15 million people
suffer from asthma in the United States, with a loss of 100
million school days or working days per year [79]. Howev-
er, even in such country with advanced medical care, where
the total cost of treating patients with bronchial asthma is
up to $ 6.2 billion a year, deaths from bronchial asthma in-
creased from 13.4 per 1 million in 1982 to 18.8 per 1 million
in 1992. Asthma is also an important cause of disability, loss

of earning capacity in adults, and learning days in children.
For a long period of time asthma is often preceded by other
manifestations of allergy, in particular, by allergic rhinitis
[80, 81]. 78% of patients with asthma have symptoms of
rhinitis and 38% of patients with rhinitis have asthma [82].
Atopic sensitization is a leading risk factor of asthma and
its exacerbations. In this case, allergic asthma in childhood
is often combined with severe course of asthma in adults.
In asthma, there are persisting clones of activated T-help-
ers (CD-4) sensitized by allergens such as environmental
antigens or viruses retained in the lungs. Cytokines of these
cells (IL-3, IL-5, as well as granulocyte-colony-stimulating
factor) activate eosinophils, which excite eosinophilic in-
flammation of the mucous membranes and secrete IL-4,
stimulating, in turn, the production of IgE. This leads to the
epithelium damage, hypersecretion of mucus and muscle
contraction of the bronchi (bronchospasm) [83]. In addi-
tion, as asthma develops and aggravates other homeosta-
sis disorders occur, in particular, activity of the antioxidant
system becomes depleted accompanied by lipid peroxida-
tion products increase and high levels of free radicals. This
further supports allergic chronic inflammation and also
requires special measures to correct such disorders [84].
Unfortunately, the generally accepted therapeutic measures
taken in these various manifestations of allergies are main-
ly symptomatic - various ointments to relieve unbearable
skin itching, vasoconstricting drops (galazolin, sanorin) in
rhinitis, mucolytics and bronchodilators in bronchial asth-
ma. At best, the effect is achieved by hormonal drugs ad-
ministration. The potential dangers of hormone therapy are
to be considered. At first glance, harmless nasal drops with
betamethasone can lead to growth retardation in children,
even before the clinical manifestations of Cushing’s syn-
drome appear [85]. In addition, glucocorticoids, in partic-
ular, are diabetogenic hormones due to their suppression
of glucose consumption by the tissues and its liver produc-
tion increase. In addition, they may directly inhibit insulin
secretion, indicating that the pancreatic islets b-cells are
one of their targets [86]. Another complication of long-term
glucocorticoid therapy is osteoporosis. These hormones
are believed to inhibit proliferation and differentiation of
osteoblasts and stimulate their apoptosis. There is also an
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indirect mechanism of bone resorption as a result of sec-
ondary hyperparathyroidism due to reduced calcium re-
sorption in the bowel. The glucocorticoids effect on the hy-
pothalamus and gonads contributes to hypogonadism [87].
Development of chronic inflammatory polyneuropathy is
described [88]. In addition, there is evidence that such an
intensive and prolonged immunosuppressive therapy is as-
sociated with tumors growth [89,90].

For a long time specific immunotherapy is prac-
ticed, which is increasing doses of allergens administered
subcutaneously, orally, sublingually or intranasal. This pro-
cess is also called hyposensitization or desensitization, be-
cause it aims to reduce the target organ sensitivity to these
allergens. As a rule, these are inhaled allergens such as
house dust mites or tiny Hymenoptera ticks. Although this
therapy has been used for about 80 years, the mechanisms
of its action are still not clear and its effectiveness is not
constant [91]. There are doubts concerning the effective-
ness of extracorporeal selective immunosorption, in partic-
ular to the house dust antigen. And it is not only because of
the risk to cause anaphylactic reactions in the result of mas-
sive degranulation of basophils, carriers of specific IgE, with
release of serotonin, histamine, slowly reacting substance
A, up to the development of anaphylactic shock. The main
objections are instances of polivalentes allergies. There are
practically no patients with bronchial asthma who would
be sensitized to only one allergen. Over time, the number
of allergens expands to several dozens. In some cases, such
immunotherapy is accompanied by complications such as
urticaria, arthralgia, myalgia, fever, lymphadenopathy and
even anaphylactic reactions that require plasmapheresis
to remove them [91-94,]. In recent years, the use of mono-
clonal antibodies such as omalizumab has become wide-
spread, which inhibits IgE activity [95], but the accumu-
lated allergens, secondary metabolites and autoantibodies
still remain in the body. In addition, omalizumab treatment
is not possible in case of an excessively high IgE level (over
700 U/1) when preliminary courses of plasmapheresis are
required to reduce this level [96].

Despite the fact that the works of numerous re-
searchers have already proved the effectiveness of apher-
esis therapy introduction in the therapeutic measures

complex, this tactic is still not widely used. In some cases,
the diagnosis of bronchial asthma is established only af-
ter several years of the disease development as asthmatic
bronchitis, bronchitis with an asthmatic component, then
pre-asthma, and the final diagnosis is made only before a
hormonal therapy started. Often, bronchial asthma emerg-
es on the background of present long-lasting skin manifes-
tations or rhinosinusopathy. Nevertheless, in all these types
of allergies the real pathogenetic treatment is apheresis
therapy aimed at removing antigens from the body, i.e. al-
lergens that block the receptors of antibodies, inhibitors,
tissue degradation products, inflammatory mediators, leu-
kotrienes and immune complexes. The biologically active
substances concentration decrease leads to restoration of
b-adrenergic reception, and reduces resistance to bron-
chodilators [97]. The receptors release and removal of
T-suppressor activity inhibitors in plasmapheresis leads
to T-lymphocytes activity restoration, which contributes to
alveolar macrophages activation. Unblocking of phagocytes
receptors contributes to a more efficient natural elimina-
tion of allergens. In general, it provides a more stable remis-
sion. Related photochemotherapy also helps to normalize
differentiation of T-lymphocytes with increased activity of
T-suppressor cells and reduced production of IgE, and elim-
ination of biochemical disorders [98]. Photochemotherapy
using red light even in monotherapy mode had a favorable
effect on bronchial asthma course [99]. Plasma removal by
plasmapheresis stimulates release of fresh components
into the circulation and contributes to normalization of me-
tabolism, in particular, lipid peroxidation processes with
increased activity of the antioxidant system. Reducing the
level of biologically active substances contributes to the
normalization of membrane phospholipid metabolism.
All this leads to elimination of allergic inflammation with
restoration of sensitivity and reactivity of the bronchi and
elimination of broncho-obstructive syndrome. The effect of
apheresis therapy continues in a more prospective period.
All the new components of homeostasis entering the cir-
culation, young forms of cells, which replace the old ones,
retain their genetically predetermined properties and func-
tions in a refreshed environment for a longer period of time,
which breaks many formed pathological circles, resulting in
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a more stable remission. In particular, the positive effect
following courses of plasmapheresis is noted to occur on
5-7 day after the treatment started and it lasts from several
months to two years [100]. Combination of bronchial asth-
ma with obstructive pulmonary disease is not uncommon,
when plasmapheresis is applied [101]. It has been validated
in our clinical practice [73]. In recent years, hemosorption
is being replaced by plasmapheresis more often, being the
most effective method to remove all pathological products,
regardless of their ability to adhere and adsorb to the ac-
tivated surface of sorbents. The exception is the so-called
“aspirin” or “prostacycline” form of asthma [102]. Here-
with the sorption methods are effective enough. However,
the two methods are still successfully used in the treatment
of bronchial asthma, including at the stage of latent preclin-
ical course or pre-asthma [103]. Moreover, there were also
selective hemosorbents binding IgE [104]. Plasmapheresis,
which promotes elimination of pathological products, can
remove the causes, triggering immune disorders and create
conditions for their gradual reverse development. Plasma-
pheresis can be carried out in combination with methyl-
prednisolone pulse therapy. After removal of 1500-1800 ml
of plasma, 1000 mg of metipred was injected intravenously
during 20 minutes, which allowed significantly reducing
the depressive effect of pulse therapy and achieving a good
clinical effect with remission up to 6-8 months [105]. Mem-
brane plasmapheresis in conjunction with diucifon immu-
nomodulator has given a favorable result [106]. Combina-
tion of plasmapheresis with subsequent plasmasorption
is possible using specific immunosorbent to remove IgE
[107]. Plasmapheresis has also been successfully used as a
life-saving operation in asthmatic status on the background
of thyrotoxic crisis, rhabdomyolysis and acute kidney injury
[108]. Bronchial asthma has an adverse effect on the course
of pregnancy, contributing to toxicosis with the threat of
pregnancy termination and premature birth, labor abnor-
malities, and fetal hypoxia. All this makes plasmapheresis
indicated for this kind of patients [109].

Biochemical homeostasis disorders study shows
significant disturbances of lipid peroxidation system with
accumulation of toxic end-products and inhibition of anti-
oxidant protection; there are high concentrations of hista-

mine, serotonin, medium-molecular oligopeptides found.
Therefore, it is important not only to remove pathological
immunoglobulins, antibodies and immune complexes, but
also to improve biochemical homeostasis.

In almost all of these types of allergies both not
marked with rhinitis or skin lesions and severe asthma, it
is advisable to conduct a full course of therapeutic apher-
esis and immunocorrection, because there is no guarantee
that the lighter manifestations of allergies will not trans-
form into severe ones. From this point of view, unjustified
delay in recognition of bronchial asthma diagnosis as a
fact, registering only the asthmatic components of bronchi-
tis and pre-asthma, does not make it possible to eliminate
the cause of homeostasis disorders in time, contributing
to pathological allergic reactions consolidation. It is much
easier to prevent the progression of primary, yet functional
disorders than to achieve the reverse development of or-
ganic disorders - severe purulent obstructive endobronchi-
tis, emphysema with destruction of the elastic framework
of the lung parenchyma.

Plasmapheresis in initial phases of bronchial asth-
ma formation is often rejected by clinicians who consider
prescription of drugs to be quite sufficient. However, quite
good results have been achieved in patients with “pre-asth-
ma” using plasmapheresis for elimination of inflammatory
mediators stimulates the macrophage system and comple-
ment. With all the invasiveness of the technique, plasma-
pheresis in such patients may well be applied even in outpa-
tient settings. This was confirmed by our own experience of
using plasmapheresis in the early stages of asthma, includ-
ing in children, when it was possible to almost completely
interrupt the pathological process.

The apheresis therapy measures complex, in ad-
dition to the actual plasmapheresis, included removal of
about 1/3 circulating lymphocytes, including those with
“pathological memory”, i.e. producers of autoantibodies,
which allowed achieving more stable remission. In addition,
the blood was irradiated in the extracorporeal circuit by he-
lium-neon laser with radiation power at the end of the light
guide up to 15-20 mW, it is sufficient to penetrate through
the walls of the blood stream, located in a special spherical
chamber. Given a common concomitant allergic rhinosinu-
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sopathy, additional irradiation of the nasal cavities was per-
formed by the same optical waveguide apparatus, as well
as the maxillary, frontal and nasal sinuses irradiated by in-
frared laser, that penetrate into the tissues up to 8 cm. The
latter is feasible to eliminate chronic infection sites, which
is considered to be one of the possible triggers for initiation
of allergic reactions. Even in the absence of any symptoms
in the rhino-sinus zone, it can be considered one of the af-
fecting reflexogenic zones that contribute to allergization,
the zone of the first contact with inhaled allergens. There-
fore, sanation of the nasal cavities and sinuses is pathoge-
netically justified, as well as a reflex impact on this sensitive
area. In addition, the upper respiratory tract improvement
contributes to greater warming and humidification of the
inhaled air, the delay of allergens, and the block of the na-
sal-bronchial reflex. Moreover, given the significant risk of
asthma in patients with allergic rhinitis, more intensive
treatment of the latter may be one of the methods of asth-
ma prevention. Enterosorption complements this complex
of apheresis therapy, which allows to limit the flow of enter-
ogenic toxins that can support allergic reactions, as well as
to remove medium-molecular endotoxins from the circula-
tion. Enterosorption courses may also be repeated period-
ically after plasmapheresis every 2-3 months for 2 weeks.
Unfortunately, it should be recognized that it is almost im-
possible to completely cure patients with allergies and such
patients will need repeated courses of apheresis therapy in
later life, which is confirmed by clinical practice. Thus, S.V.
Varlamova et al. reported 8 courses of plasmapheresis (4
procedures each) for 10 years in a patient with atopic syn-
drome while maintaining a fairly stable level of remission
for an average of 1.6 years [111].
Wissler-Fanconi subsepsis

Somewhat apart is a fairly rare disease -
Wissler-Fanconi subsepsis (“allergosepsis”), characterized
by joint syndrome (edema, stiffness of movements), hectic
fever, ephemeral roseolus rash on the body, high leukocy-
tosis with a shift “to the left”, thrombocytosis (from 400-
600-109/1 to 1000-109/1), headaches and an increase in
the level of IgE 3-4 times. In such cases frequent repeated
procedures of plasmapheresis are of benefit for a long time
period [112]. In a patient with this disease, treated in our

Department, there was a picture of advanced infiltrates in
the lungs with rapid reverse development during the course
of plasmapheresis.

Churg-Straus Syndrome

In the same row is allergic vasculitis (angiitis) and
Churg-Straus granulomatosis. It often develops on the back-
ground of steroid therapy of bronchial asthma. There is eo-
sinophilic lymphadenopathy occurring on the background
of blood eosinophilia with severe vasculitis, up to a fatal
outcome. High doses of steroids, and sometimes cyclophos-
phamide is not always successful. That is why one is to be
cautious to administrate steroids to patients with bronchial
asthma [113]. Plasmapheresis in such cases also provides
more stable remission [114]. This is also confirmed by plas-
mapheresis results in our practice.

Conclusion

Thus, allergies are a fairly large group of diseases, united
by common pathogenetic mechanisms, including both ex-
ogenous allergoactive substances together with products of
their biotransformation in the body and immune disorders
with accumulation of specific autoantibodies and a number
of cytokines. All this makes it difficult to treat when there
can be a transition to chronic forms of disease and in some
cases with a fatal outcome.

Unfortunately, the generally accepted therapeutic
measures for these various manifestations of allergies are
mainly symptomatic aimed at removal of specific symp-
toms. In the best case, the effect is achieved by hormonal
drugs administration, desensitization, and selective immu-
nosorption, use of monoclonal antibodies such as omal-
izumab, which suppresses IgE activity, while the accumu-
lated allergens, secondary metabolites and autoantibodies
remain in the body. In addition, many types of such drug
treatment are not without side effects. Nevertheless, in all
these types of allergies, the real pathogenetic treatment
is apheresis therapy aimed at removing antigens from the
body - allergens that block the receptors of antibodies, in-
hibitors, tissue degradation products, inflammatory media-
tors, leukotrienes and immune complexes. This does not ex-
clude, of course, a drug therapy, but in less dangerous doses,
and such complex therapy provides more stable remission.
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