UDK 616-053.2

Gumeniuk SA, Barkhina TG, Polner SA, Gushchin M.Yu.

Clinical, epidemiological and morpho-functional
features of bronchial asthma with combined pathology

To carry out a retrospective analysis of medical records, we have developed an algorithm in which the
diagnosis was recorded, reflecting the shape, weight, stage of asthma, sensitization to various groups of al-
lergens, potential comorbidities, gender, age, the main clinical and laboratory parameters received therapy,
the timing of finding patient in the hospital. In a retrospective analysis of 1241 case histories of patients
were hospitalized in the department of «Asthma» Research Center of the Institute of Immunology Russia for
2007-2011 was found that about 7% (86 people) of the patients with asthma admitted to the hospital with
extrahospital pneumonia (EP) . A study of the ultrastructure of the surface of the mucous membranes, and
in particular the different populations of cells of the nose and bronchi in the middle and severe asthma when
connecting with EP. To study the scanning electron microscopy (SEM) of these divisions sparing methods
used world collecting material mucous membranes of the respiratory tract.

According to official statistics, the number of
asthma patients in Russia is about 7 million.
However, given the epidemiological data
collected in hospitals, the number of asthma
sufferers is much lower, at about 3.9 million
people, which is the lowest among European
countries [1,3]. Of course, these data are
significantly understated, in need of correction.
This is due to the lack of common approaches
to terminology and classification of asthma, as
well as standardized methods of diagnosis and
treatment of this nosology [2].

Due to the deterioration of the environmental
situation in the various regions of our country,
an increase in comorbidities was observed in
patients with asthma [3]. Among these cases, one
should note a frequent combination representing
a direct threat to the life of the patient - BA
with acute developing outhospital pneumonia
(OHP) and the so-called «nocturnal asthmay
(NA). Syndrom obstructive sleep apnea (OSA)
- a temporary overnight stop respiration, life-
threatening and is rarely a cause of sudden death
during sleep [5]. Therefore, these combinations
of pathologies are dangerous to the lives of
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patients and cause serious problems during
asthma therapy.

When pneumonia is exacerbation of BA,
auscultation pneumonic outbreak causes sig-
nificant difficulties, which generally leads to
late diagnosis verification. Please note, that the
existing pathology of bronchi and bronchioles,
which occur in patients with asthma, pneumonia
and pathology joins alveolar and interstitial
lung tissue. Therefore, given a combination of
two affected all parts of nosology respiratory
system, leading to severe intoxication and
hypoxia, increases the risk of complications
from other systems, causing the need for
urgent action intensive care until resuscitation.
It should be borne in mind that patients with
allergies often changed not only the nature of
the reactivity of the bronchi, but also other
organs and tissues for any additional exposure
that makes significant changes in these complex
immunological mechanisms. It should also be
noted that previously we noted changes platelets
not only in peripheral blood but also in the
microvascular of the respiratory and digestive
systems in BA. These changes and contributed
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to increasing hypoxic and anoxic damage that we
observed in patients of asthma [4]. All this has
been characteristic motive in the study of clinical
and immunological, allergic and morphological
aspects of the study group of patients with
combined pathology.

Methodology To conduct a retrospective
analysis of medical records, we developed
an algorithm, in which recorded the sex and
age of patients, the diagnosis, reflecting the
shape, weight, stage of bronchial asthma (BA);
sensitization to various groups of allergens,
potential comorbidities, clinical, basic and
laboratory data on treatment, time to find
a patient in the hospital. In a retrospective
analysis of 1241 patients, who were treated at
the department of «Bronchial Asthmay Institute
of Immunology FMBA of Russia for 2007-2011.
We found, that about 7% (86) of the patients
with BA admitted to the hospital with OHP. Of
the 402 patients studied in 307 people (76.4%)
showed signs of obstructive sleep apnea.

For research a map of individual examination
of the patient was developed which includes the
application form allowing to diagnose of OSA in
patients with complaints of snoring and daytime
sleepiness. Total for this questionnaire surveyed
402 patients at 76.4% (307 people) found signs
of OSA. Mean age 54.2 years. It was found that
among these are dominated by patients with
a mixed form of asthma 78.0% (288 people)
and the medium-severe severity - 73.4% (271
people). Among them were associated pathology
91.8% (369 patients). The majority of patients
with OSA obese 77.2% (285), type 2 diabetes,
26.3% (97 people) and hypertensive disease
51.2% (189 people).

Divided into 3 groups of patients: patients
with asthma (group 1), patients with OSA
without asthma (group 2), and patients with
a combination of asthma and OSA (group
3). Control group consisted of healthy male
volunteers, whose average age was 35 years.

Methods: physical examination, allergy
testing, skin tests, Diagnostics (ERF, test with
bronchodilators), polysomnography (PSG),
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morphological studies of bronchoalveolar lavage
(BAL) and peripheral blood cells (scanning and
transmission electron microscopy (SEM, TEM).

OWN RESEARCH AND DISCUSSION

The average age of patients studied (AD and
MR) was 42.5 years. The distribution by sex:
women accounted for 47 people, men - 39.
Experience of the disease was varied and ranged
from 1 year to 20 years. The average age of the
manifestation of the disease was 12 years. In
50% (43 persons) was burdened by heredity of
atopy and 88.4% (38 people) of them on BA.
At the same time 34.9% (15) showed a history
on the mother, at 7.0% (3 people) on the father,
in 58.1% (25 people) through both parents.
The emergence of OHP in patients with BA in
88.4% (76) of cases occurred in a cold season.
Among the analyzed group, patients were
divided according to severity: mild asthma was
found in 19% (17 people), medium level - at
55.8% (48 people), and severe degree of asthma
-in 24.4% (21 people). Atopic asthma suffered
32.5% (28 people), infection-dependent form
14% (10 people) and a mixed form (atopic and
infectious-dependent) - 55.6% (48 people). The
average level of total IgE was 306,90 = 35,1 IU
\ ml, which is two times the upper limit of the
reference values. When allergology study of
patients with atopic asthma without the OHP,
atopic asthma with the OHP, mixed with asthma
VP spectrum was identified cause-relevant
allergens. The results are consistent with a
history and results of skin testing. Positive skin
prick-tests with different groups of allergens
were detected in all patients (Table 1).

In 91.8% (79 people) were observed
other manifestations of atopy. Most of the
patients suffered from perennial allergic
rhinoconjunctivitis at what symptoms have been
present for more than 50% of the time, suffering
from seasonal allergic rhinoconjunctivitis -
76.7% (66 people), atopic dermatitis - 20.9%
(18 people). By analyzing the structure of
the co-morbidities of the study group, at
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82.5% (71 patients) were mentioned diseases
of the upper and lower respiratory tract. So
comorbidities ENT (chronic rhinitis of different
etiologies, sinusitis, tonsillitis, polypoid
rhinosinusopathy etc.) was observed in 40.7%
(35 persons), bronchopulmonary pathology
(chronic bronchitis, COPD, etc.) - at 59.3 (51
people). Drug intolerance of different drug
groups were 50% (43 people), NSAID-transfer
9.3% (4 people), intolerance of different groups
of antibiotics (in history) were 21.6% (8). It was
also noted that the average age of patients with
atopic asthma form lung flow was 31.4 years old,
moderate - 44.8 years; severe - these patients
have been reported. BA depended- infectious
form, easy flow - 36.0 years; moderate - 50.7
years; severe - 72.0 years. Mixed form of
asthma, lung flow - 42.5 years; moderate - 47.2
years; severe 61.9 year. The tendency to asthma
weighting with age, as well as the transition
to a mixed form of atopic form of asthma. As
a primary care - was held antibiotic therapy
(mostly broad-spectrum antibiotics): one course
of antibiotic therapy received 72.0% (62 people),
a second course of antibiotics took 28.0% (24
people), and the side effects of use of antibiotic
therapy were observed in 24.4% (21 people),
they were mostly drugs penicillin group 90.5%

(19 patients). SCS received 61.6% of patients
(n = 53) of these systemic corticosteroids -
47.6% (41 people). Mucolytics were assigned
84.9% (73 patients), methylxanthines short-
acting 41.8% (36 patients), 32-agonists, short-
acting additionally used 13.9% (12 people),
berodual 8.1% (7 patients). The mean number
of exacerbations per year 3,59 + 0,45. The
mean number of hospitalizations per year
1,51 = 0,36. Based on analysis of medical
records, it was found that quickly started,
adequate and simultaneous treatment of both
diseases -OHP and asthma, proper selection
of rehabilitation therapy helped to reduce the
severity of clinical manifestations of the disease
in question and the number of complications
significantly reduced hospital stay, accelerated
period convalescence and recovery efficiency.
Cytology of nasal secretions and sputum found
mainly coccal flora as well as the presence
of a large number of lymphocytes. The study
of the nasal mucous membranes by SEM [6]
suggests major inflammatory changes of the
surface epithelial cells and the build-up to them
macrophages and lymphocytes. And the study of
BAL revealed serious damage ciliated cells and
increased goblet cells, mostly in the extrusion
step (fig.1 a,b).

Table 1. Range of identified allergens.

Group 1 n=20 Group 1 n=28 Group 1 n=48
Positive prick-tests with allergens| the number of % the number of % the number of %
persons persons persons
Dust mites 12 60,0 16 85,6 35 72,9
Feather pillows 3 15,0 21,0 8 16,7
Library dust 5 25,0 6 21,0 10 20.8
Hair cats 8 40,0 10 35,7 13 27,1
Dog hair 5 25,0 5 178 8 16,7
Wool sheep 0 0 3 10,7 104
Horse dander 0 0 2 7,1 0
The family tree 4 20,0 6 21,0 10 20,8
The family of grasses 2 10.0 5 17,8 6 12,5
The family of weeds 5 25,0 10 35,7 13 27,1

Group 1 - atopic asthma without the EP. [6] Group 2 - atopic asthma with OHP. Group 3 - mixed BA with OHP.
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With the combination of BA with OSA
methods were used: a standard physical exa-
mination, allergy tests (history taking, ques-
tioning of patients, skin scarification tests with
atopic allergens, the determination of total
and specific Ig-E, on the testimony - nasal
provocation tests), Diagnostics (ERF, the sample
with bronchodilators), polysomnography (PSG),
consulting (ENT, cardiologist, neurologist,
endocrinologist (indication)), morphological
studies of peripheral blood cells by transmission
(TEM) and (SEM).

In functional studies of respiratory (ERF)
broncho-pulmonary system in group 3 patients
have lower rates of airflow obstruction than in
the other two groups, a significant reduction of
the flow rate on the bronchi of all calibers.

Poliosomnografiya (PSG) is the preferred
method of diagnosis and assessment of seve-
rity of OSA [7]. Derived parameters: electro-
encephalogram, electrooculogram, electro-
myogram (mentalis), traffic of lower limbs,
electrocardiogram, snoring, nasal-oral airflow,

Fig. 1a. SEM. B,, 37 years old. BAL. The change
in the surface epithelium.

Destruction of ciliated cells (CC). Buildup on
their red blood cells, platelets, leukocytes and
macrophages. Sharp extrusion of goblet cells
(GC) - the desolate cells. Angiogenesis. x 400
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respiratory movement of the chest and abdomen,
body position, blood oxygen saturation.

Total analysis time averaged 450 minutes,
the longest apnea obstruction 60. Apnea index
/ gipoapnoe (AHI) was 56.6 / h. It should be
noted that the PSC has revealed OSA in 35 of 36
patients complaining of respiratory discomfort
during the night, which indicates the efficiency
of this method and gives us the quality and
quantity of sleep efficiency and the level of
hypoxia.

Morphologic study of peripheral blood
samples by SEM revealed that the greatest
changes are observed in 3 patients, a group with
a clear increase in the percentage of pathological
forms of erythrocytes, which is proportional to
depend on the severity of the underlying disease.
There was a constant aggregation of red blood
cells with a predominance of pathological forms:
macrocytes, echinocytes, stomatotsites et al.
There was swelling of red blood cells, plasma
membrane detachment frequent, with severe
gravity - in some cases there is a «shadow»
of the complete separation of red blood cells
and their membranes. Revealed erythrocytes
in comorbidity indicate excessive hemolysis,
which is exacerbating the already existing

Fig. 1b. SEM. BAL. BC and filled with secret sti-
cking to them macrophages. x 3000.
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tissue hypoxia, which generally leads to the
development of systemic respiratory failure
and not responsive to anti-asthma therapy.
Observed in the study of platelet aggregation
and accumulation of aggregated groups of
platelets, the most pronounced changes were
observed in patients 3 groups. Modified forms
of platelets differed pretentiousness their shape
and pseudopodia, local membrane protrusions
and membrane separation from the main
cytoplasm. In some parts of the modified form of
platelets with numerous spines, had a significant
extension and aggregation with others via
pseudopodia and directly own platelets.
Therefore, patients with bronchial asthma
who have been combined pathology other
nosologies deserve special attention of doctors in
various specialists.. For these groups of patients
need to use a special individual approach aimed
at treatment and prevention of BA is not only
complex, but also common therapy in general.

I'ymenwok C.A., bapxina T.I"., Iloxnep C.A.,
I'ymun MLIO.

KJITHIYHI, EMAEMIOJIOTI'TYHI TA MOP®O-
OYHKHIOHAJIBHI OCOBJINBOCTI
BPOHXIAJIBHY ACTMY 3 HOEJHAHOIO
IHATOJIOT'IETO.

JUisi IpOBEICHHS PETPOCICKTHBHOIO aHalli3y MeJUYHOI
JOKyMeHTalii Hamu OyB po3poONieHnit aaropuT™, B SIKOMY
(hikcyBaBcsl JiarHo3, MO BigoOpaxkae GopMy, CTYHIHb TSK-
KocCTi, cramito BA, ceHcuOinizamito A0 pi3HUX Tpymd anep-
T€HIB, MOJKJIMBI CYITyTHI 3aXBOPIOBAaHHS, CTaTh, BiK, OCHOBHI
KJIIHIKO-T1a00paTOpHI MOKa3HUKH, OJEp)KyBaHa Teparris,
TEpMiHHU 3HAXOPKEHHs XBOPOro B crauioHapi. B pesynbrari
PEeTPOCIIEKTHBHOTO aHami3y 1241 icTopii XBOpoOH MaIieHTiB,
1110 3HAXOMJIKCS Ha CTAlliOHAPHOMY JIIKYBaHHI y BiIiIeHH]
«BbponxiansHa actma» [HetutyTy iMyHoorii Pocii, 3a 2007-
2011 pp. Oyno BusABIEHO, 1m0 61H36K0 7% (86 0ci0) marieHTiB
3 BA Haniitnuo y cramioHnap 3 mo3aiikapHsSHOIO ITHEBMOHIEIO
(BII). ITpoBeneHO DOCHTIIKEHHS YIBTPACTPYKTYPH TIOBEPXHi
CIIM30BUX 00OJIOHOK, 1 OCOOIMBO, PI3HUX MOMYIISMIN KITITHH
HOca 1 OpPOHXIB IPH cepeHbOMY i BasKKOMY Iepebiry OpoH-
xianpHOT acTMU Npu npuegHanHi nHeBMoHii (BIT). dus
BUBYCHHS CKaHY040i enekTpoHHoi Mikpockormii (CEM) nux
BIZITUTIB HAMH 3aCTOCOBYBAIINCS I3/ IHI METOM 300py MaTepia-
JIy CIIM30BHX 00OJIOHOK JIMXaJIbHHUX HIISIXIB.

Institute of Human Morphology Moscow, Institute of
Immunology, Russia, Moscow
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KJIMHUYECKUE, SIINJIEMHAOJIOT NYE-
CKHUE 1 MOP®O-®YHKIIMOHAJIbHBIE
OCOBEHHOCTH BPOHXUAJIBHOM ACT-
MOM C COYETAHHOM ATOJIOT UET.

Jl1s1 mpoBeneHUs PETPOCHEKTUBHOIO aHAJIN3a MEIUIMH-
CKOIl TOKyMEHTAaIlMK HaMH OB pa3paboTaH aaroOpuTM, B
KOTOPOM (UKCHUPOBAJICS AMATHO3, OTpaxkarouuii Gopmy,
CTEIICHb TSKECTH, cTaguio BA, ceHcubunmzanuio K pas-
JIUYHBIM TPYIIaM ajJIepreHOB, BO3MOXKHBIE COMYTCTBY-
onue 3a00Ja€BaHusA, O0J, BO3PACT, OCHOBHBIE KIMHHUKO-
nabopaTopHbIe TIOKA3aTeNH, oJydaeMas Tepanus, CPOKH
HaxoXAeHH 00JIBHOTO B cCTanMoHape. B pesynsrare perpo-
CIIEKTHBHOTO aHanu3a 1241 uctopuu 60JI€3HM NAIIEHTOB,
HaXOAMBIIKXCS HA CTALlMOHAPHOM JICYCHUHU B OTACICHUU
«bponxuanpnas acrma» I'HLl MHcTUTYyTa MMMYHOIOTHU
DMBA Poccun, 3a 2007-2011 rr. OBLIO BBISIBICHO, YTO
okono 7% (86 denoBek) manueHToB ¢ bA moctynuio B
cTanuoHap ¢ BHeOoiabHUYHOM mHeBMoHuel (BIT). Ilpo-
BEICHO HCCIIECOBAHUE YIBTPACTPYKTYPBl MOBEPXHOCTH
CIM3UCTBIX 000JI0YEK, U B OCOOCHHOCTH, Pa3IUYHBIX
MOMYJISIUI KJIIETOK HOCa U OpOHXOB MPHU CPEIHEM U TSIKE-
JIOM TeYCHUHU OPOHXMAIBHOM aCTMBI IPH NMPUCOCAUHECHUH
BHEOONbHNYHOI mHeBMoHMH (BII). [l usyuenus ckanu-
pyromieii anekTpoHHON Mukpockonuu (COM) 3Tux oTAeI0B
HaM{ IPUMCHSUIMCH MIaAfIIue MeTOAbl cOopa MaTepuaa
CIU3UCTBIX 000J0YEK JBIXaTENbHBIX MMyTEH.
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