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Abstract

Insect bites and Lepidopterism are a major sensitization hazard for forestry workers. In recent years, different species of the genus
Thaumetopoea are expanding their habitat in Bulgaria and represent a serious health threat for people working in the forests.
The present epidemiological pilot study aims to investigate the specific sensitization of the forestry workers to the caterpillars of the
most spread Thaumetopoea species in Bulgaria, as well as to evaluate their hypersensitivity to a range of inhalant, insect and food
allergens.Thirty four forestry workers (28 men and 6 women) were surveyed. The sensitization to pine processionary (Thaumetopoea
pityocampa); oak processionary (Thaumetopoea processionea) and Thaumetopoea solitaria was assessed by skin prick tests. Blood
samples were taken for determination of total and allergen-specific ISE against a range of inhalant, insect and food allergens. Fourteen
(41%) of the forestry workers reported skin rash, itching, runny nose and sneezing during their daily professional activities in the forest.
Sixteen (47%) were sensitized to one or more representatives of the Thaumetopoeidae family. The most common is poly-sensitization
to all three Thaumetopoea species — in 6 (38%), as well as mono-sensitization to pine processionary — in other 5 (31%). In 13 (39%)
increased levels of total ISE, were found. A prevalence of insect allergy was also found. In conclusion, this pilot study provided important
information on the impact of the different Thaumetopoea species on the health of the forestry workers. It also outlined the key
role of different environmental allergens for the development of symptoms of ISE-mediated allergy and the need for more detailed
epidemiologic and allergologic study on the medico-social importance of the sensitization to Thaumetopoea species.
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3nuaemmosiornyecKoe NUIOTHOE N3y4YeHHne CeHCHOUIN3upyioLero AeAcTBUs K rycedny poga Thaumetopoea Ha opraHn3am
Ppa6oTHMKOB JIecHOro xo3sictea boarapnm

A. N. KaHgosa, I. C. HukonoB**, b. H. lNeTpyHoB

HaumoHanbHbIN LEHTP MHPEKUMOHHbIX M napa3utapHbix 6one3Hen, 1504 Copus, bonrapus

Pe3ome

AKTya/IbHOCTb: YKYCbl HaCeKOMbIX M [YCEHWUL SIBSIIOTCS OCHOBHOK OMacHOCTbIO CEHCHOUAN3aLMU opraHn3mMa PaboTHMKOB JIECHOM
MPOMBILLIIEHHOCTH. B TeueHne nocnesHux neT pasinyHble Buabl poga Thaumetopoea paclumpsoT CBOE MECTOO6GUTaHHe B Bonrapum
W NPeACTaB/sIOT CepbE3HYIO Yrpo3y 340PO0BbI0 JtoeH, paboTawmx B ecy. Llenb: nccnenoBats crneynpuyeckyto CeHCMonm3aLmio
K ryceHuuam Hanbosnee pacrnpocTpaHEHHbIX BuAoB Thaumetopoea B bosrapun. Matepuansl v METOAbI: B MMAOTHOM MccieaoBaHUM
MUCM0IL30Ba/INCh 3MNUAEMUOIOMMYECKUE METOAbLI U3Y4EeHUs (OrncaTeslbHO-OLEHOYHbIE npuemsl). O6cnegoBaHbl 34 4enoBeKa, pabo-
TaloWmMx B JIECHOM MPOMBILLIIEHHOCTH (28 MYX4YMH U 6 KeHLMH). OnpeaeneHne ceHCUbnAn3upyoLero AeMCTBUS I0XKHOMo MoXo4HOro
wenkonpsga (Thaumetopoea pityocampa), Ay60Boro noxogHoro wesnxkonpsga (Thaumetopoea processionea) u Thaumetopoea solitaria
POBOANIN NMOCPEACTBOM KOXHbIX TECTOB. B3siTbl o6kl KpOoBM AN onpeseneHns obLyero ISE n cneuyngunyeckoro ISE no oTHOLIEHMIO
K psify MHransTOpHbIX, MHCEKTHbIX U MULYEBbLIX annepreHoB. Pe3yabTatbl: YeTbipHauaTb 06¢neq0BaHHbIX (42%) oTmeydann annepru-
YecKne peaKkLmnu opraHn3ama B TeYEHNE eXeHEBHOM MpPogdeCCHOHaIbHOM AessTeIbHOCTU B fiecy. LLlecTHaauaTe 06¢cie[0BaHHbIX (47%)
UMeNn annepruo K ogHomy uan 6onee npeactaButensiM cemenictea Thaumetopoeidae. Yale Bcero HabnogaeTcs MHOXXECTBEHHas
anneprusi — K Tpém Bugam Thaumetopoea y 6 (38%) yenoBekK. K 10XKHOMY MOXOAHOMY LuenKonpsay 6bina anneprusy 5 dyenoBek (31%). Y
13 yenoBek (39%) BbisiBAEH NOBbILIEHHbIN ypOBEHb 06Luero ISE. OnpeseneHme creLnduyecKor ceHcMbnam3aLmnm noKasblBaeT pacrpo-
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CTpaHeHHWe ajieprun K MHCeKTaM. BbiBoabI: VcciefoBaHne NpesocTaBuiio BaxHyo MHPOPMaLMIO O BO3AENCTBUM Pa3/IMYHbIX BUAOB

Thaumetopoea Ha 340p0Bbe PabOTHUKOB JIECHOM MPOMBbILLIEHHOCTH. OHO BbISIBU/IO K/IFOYEBYIO POJIb Pa3/IMYHbIX a/1/IEPreHOB B OKPYXXa-

rolen cpege Ans pa3BUTUS CUMNTOMOB ISE-MeannMpoBaHHON anneprm U HeobxoaMMOoCTb 60siee MoapPOo6HOro NUAEMMOIOrMYECKOro

WU anaepro/iornyecKoro U3y4eHus MeAUKO-COLMaIbHON 3HaYMMOCTU CEeHCUOMUAU3aLUMN K ryceHuuam Haubosee paCﬂpOCTpaHéHHbIX

BugoB Thaumetopoea B bosirapum.

KnioyeBble cnoBa: 3nueMnoIorM4eCKoe MUcciefoBaHne, CeHcubunnsaunsi paboTHUKOB JIECHOM [MPOMBbILIEHHOCTH, anneprus

K Thaumetopoea pityocampa, anneprus K Thaumetopoea processionea; aineprus K MHCEKTam

KOHGMKT MHTEPECOB HE 3asiB/IEH.

Ans yntmpoBaums: KaHgosa (0. U., Hukonos I. C., leTpyHoB b. H.9nuaemMnonor1dyeckoe nuioTHoe U3yyeHne CeHCUBUIM3UPYIoLLEro

AencTBus K ryceHul poga Thaumetopoea Ha opraHM3m paboTHMKOB JIECHOI0 X03sKcTBa boarapmu. Anuaemnonorus u BakymnHonpogpu-
naktvka. 2020; 19 (1): 71-76. https;//doi: 10.31631/2073-3046-2020-19-1-71-76.

Introduction

During most of their professional activities, for-
estry workers are in contact with various occupational
pathogens from their environment. The usual routes
of exposure include: inhalation, and skin penetration
in the event of injury [1].

Insect bites are a major sensitization hazard
for forestry workers. Bites and stings from wasps,
bees, hornets, mosquitoes, ants and many other in-
sects are common and usually occur with a local reac-
tion that manifests with a rash and itching at the site
of the bite. In sensitized individuals, acute, gener-
alized, sometimes life-threatening allergic reactions
may occur.

Sensitization to insects from the order
Hymenoptera is common among forest workers —
from 4.5% to 26% [2]. In Italy, 78.0% of 100 forestry
department agents reported accidental Hymenoptera
stings. Five percent of them had experienced systemic
reactions [3].

Another major cause of specific sensitization
among forestry workers is so-called Lepidopterism —
pathological response of the organism after contact
with insects of the order Lepidoptera, which includes
both moths and butterflies [4,5]. Of the more than
165,000 species in this order, 150 larvae forms may
prove to be harmful to humans due to direct or aer-
ial contact of the skin or mucous membranes with
their poisonous hairs (setae), which serve as a de-
fense mechanism against predators, birds and small
rodents [5]. In Europe, this is most often the case
after contact with caterpillars of Thaumetopoeidae
family — Thaumetopoea pityocampa (pine procession-
ary); Thaumetopoea processionea (oak processionary)
and Thaumetopoea solitaria.

Apart from various types of irritant and toxic
skin reactions — known as caterpillar dermatitis,
Lepidopterism may occur also as conjunctivitis, phar-
yngitis, respiratory distress, or various combinations
of these symptoms.

In addition to the toxo-irritant reactions after con-
tact with different caterpillars, in recent years there
are plenty clinical evidences proving the presence
of IgE-mediated allergy that manifests as allergic rhini-
tis or asthmatic attacks and even anaphylactic shock
[6]. Therefore, Thaumetopoea caterpillars should be

considered not only as a source of occupational con-
tact allergy, but also as a specific aeroallergen that
causes skin, inhalative, and ocular allergic symptoms
that can affect the health of a wide range of the forest
visitors [7].

Due to the climate changes on the planet in recent
years, different species of the genus Thaumetopoea
are expanding their habitat in Bulgaria and represent
a serious occupational health threat for people work-
ing in the forests [8].

In this regard, the present pilot study of a group
of forestry workers aims to investigate their specific
sensitization to the caterpillars of the most spread
Thaumetopoea species in Bulgaria, as well as to eval-
uate their hypersensitivity to a range of inhalant, in-
sect and food allergens.

Materials and methods
Surveyed persons

The pilot study of sensitization to Thaumetopoea
species in Bulgaria was conducted with a group of in-
dividuals working daily in the forests and having fre-
quent contact with different types of processionary
caterpillars. A total of 34 subjects were surveyed -
28 men and 6 women between the ages of 26 and 87.

After obtaining informed consent, project participants
complete a specially designed questionnaire. Each par-
ticipant was then subjected to a detailed allergic exami-
nation to determine the presence of allergic complaints
while working in the forest and blood samples were
taken to determine total IgE and allergen-specific IgE
for a range of inhalant, insect and food allergens.

Determination of sensitization in vivo to the most
spread Thaumetopoea species in Bulgaria

The specific sensitization to caterpillars of three
Thaumetopoea species: pine processionary
(Thaumetopoea pityocampa); oak processionary
(Thaumetopoea processionea) and Thaumetopoea
solitaria was assessed by allergy skin prick tests (SPT).

For this purpose in the Laboratory for Allergenic
preparations at Bul Bio NCIPD, Sofia, Bulgaria, were
prepared special diagnostic allergens from the above
mentioned Thaumetopoea species.

As a raw material for the production of allergenic
extracts, caterpillars in L4/L5 stage were collected
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Figure 1. Distribution of study participants after the initial examination for allergy
PucyHok 1. PacnpeneneHue y4acTHUKOB UCCJI€40BaHNS MOCJIe NepBUYHOro o6cie0BaHNs Ha annepruio

With sympptoms of allergy

Asymptomatic

and provided by scientists from the Forest Research
Institute at Bulgarian Academy of Sciences. Allergens
were prepared by an original methodology consistent
with the procedures for the production and stand-
ardization of allergens for allergy diagnosis by SPT
in the conditions of Good Manufacturing Practice
(GMP).

To prove the specificity of the allergens from stud-
ied Thaumetopoea species, 21 healthy, non-allergic
and atopic volunteers, sensitized to grass pollen and/
or house dust mites, were tested with the above men-
tioned experimental extracts by Prick test and showed
no positive skin reactions.

The diagnostic allergy skin tests were performed
simultaneously with the allergens from the three
Thaumetopoea caterpillars in a volume of 0.05 ml
on the volar side of the forearm of each participant.
Negative (Coca | solution) and positive (histamine
1 mg/ml) controls were applied in parallel. The reac-
tions obtained were read at 20 minutes according
to size of wheal and flare reaction. Size of wheal
and flare with a mean diameter > 3mm were consid-
ered positive.

Determination of total IgE

Quantification of total IgE was performed with an
ELISA kit (EUROIMMUN) according to the manufac-
turer’s instructions. Values above 100 IU/ml were
considered elevated.

Determination of allergen-specific IgE

In 10 of the participants with total IgE levels above
100 IU/ml, by determination of allergen-specific IgE,
using a set of 34 inhalative, insect and food aller-
gens (EUROLINE Atopy screen, EUROIMMUN), was
examined the specific sensitization to any of the al-
lergens included in the panel. The determination was
made according to the manufacturer’s instructions.

The calculation of the amount of allergen-specific IgE
was made with software EUROLine Scan v. 3.4. by
the intensity of the staining of the bands and was pre-
sented in EAST (Enzyme-Allergo-Sorbent Test) grade
scale from O to 6.

Results

At the initial examination for allergy, 14 (42%)
of the study participants reported allergic health
problems during their daily professional activities
in the forest (Figure 1).

The complaints were mainly from the skin (itching
in 6 participants, rash in 7) and from upper respiratory
tract (runny nose and sneezing — in 4 forestry work-
ers). One reported eye irritation and 2 participants
reported an allergic incident after insect sting.

Determination of total IgE found increased levels
(above 100 IU/ml) in 13 (39%) of the studied sub-
jects. Comparison of the total IgE levels with the his-
tory of allergic complaints showed the following:
No elevated total IgE levels were found in 11 (34%)
of the asymptomatic individuals. In 5 (15%) of the pa-
tients with complaints, an increased level of total IgE
was observed. In the other 9 subjects who reported
allergic symptoms, no increase in total IgE levels was
found, and 8 in asymptomatic ones showed increased
levels of the total IgE (Table 1).

Determination of the specific sensitization to dif-
ferent species of Thaumetopoea caterpillars was
performed by skin-allergy tests using specially de-
signed diagnostic allergens. The results from the skin
tests showed that 16 (47%) of the 34 study partici-
pants, mostly people with daily work in the for-
est, were sensitized to one or more representatives
of the Thaumetopoeidae family. According to SPT data,
the most common is poly-sensitization to all three
Thaumetopoea allergens — in 6 (38%) of the sensitized
individuals, as well as mono-sensitization to the pine
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Table 1. Distribution of participants when comparing data on levels of total IgE with data from history of allergic

complaints

Tabnuuya 1. PacnpegeneHne y4acTHUKOB MO ypoBHIO obLyero IgE n ceegeHnsamu 06 annepruv B aHamHe3e

Condition Number %
Symptoms - / tIgE - 11 34
Symptoms + / tigE+ 5 15
Symptoms + / tIgE - 9 27
Symptoms - / tIgE + 8 24

processionary (T. pityocampa) — in other 5 (31%) par-
ticipants. There were isolated cases of mono-sensi-
tization to the oak processionary (Thaumetopoea
processionea), and no such sensitization was observed
to the Thaumetopoea solitaria (Figure 2).

Supplementation of the data for specific sensitiza-
tion to different Thaumetopoea species to the results
from the initial allergic examination and levels of to-
tal IgE demonstrate that of the 16 participants who
showed hypersensitivity through positive skin tests, 7
(44%) reported having allergic symptoms on contact
with processionary caterpillars. It should be noted that
only in three persons (19%) the allergy complaints are
accompanied by an increase in total IgE, i.e. this is
the group where the IgE-mediated mechanism of symp-
toms is most probable. In the remaining 9 (56%) par-
ticipants, detected sensitization to caterpillar allergens
is asymptomatic, but still in 5 of them sensitization is
accompanied by increased levels of total IgE.

In 10 of the participants with a significant increase
in total IgE, were determined allergen-specific IgE levels
in a set of 34 inhalative, insect and food allergens. In all
studied subjects were detected increased levels of spe-
cific IgE to one or more of the allergens used in a panel.

The results, presented in figure 3, show that from
10 tested forestry workers 8 are sensitized to i3 (wasp

allergen), and 5 to i1 (bee venom allergen). Allergy
to grass pollens (g1, g3, g6 and g12) is also common.
In 6 of the participants sensitized to one or more in-
halative, insect or food allergens, was detected sensi-
tization to Thaumetopoea caterpillars also.

Discussion

The results of our first pilot study of sensitization in for-
estry workers in Bulgaria demonstrate that the excessive
contact with different Thaumetopoea species has a seri-
ous impact on their health. According to the data from
the study, the representatives of the Thaumetopoea fam-
ily cause a various allergic complaints in people who have
daily contact with the caterpillars.

Skin reactions after contact with urticogenic hairs
on their larvae are the most common clinical mani-
festations of exposure. The main symptoms observed
in 42% of the participants in this study were se-
vere itching, sometimes without visible skin lesions,
in many cases there was rapid hives (contact urti-
caria) or late-onset papular itchy rash, which persists
for several days. In most of our study participants,
contact urticaria is IgE-mediated.

The pathogenic effects of the Thaumetopoea caterpillars
are not limited to the skin. Upper respiratory tract involvement
in the form of allergic runny nose, coughing, and difficulty

Figure 2. Distribution of the profile of sensitization to the different species of Thaumetopoea caterpillars, in study

participants with positive allergy skin pricks tests

PucyHok 2. PacnpegeneHue npoguis ceHcnbunnusaymv K pasainyHbiM sugam ryceHmny Thaumetopoea y y4acTHUKOB
uccsiegoBaHUs C MOJIOKUTEJIbHbIMU aJlsiepruyeckumMu KOXHbIMU Npodamm
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Figure 3. Sensitization in forest workers with increased total IgE to 34 inhalative, insect and food allergens
PucyHok 3. Annepruyeckue peakunm 'y paboTaroLLux B Jiecy C NoBbiLLeHHbIM 06wwum IgE Ha 34 pa3nnyHbix annepreHa

(MHI'aﬂﬂL,MOHHbIX, HaCeKoMbIX n nMU.‘eBbIX)
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breathing was also observed in 4 (28%) of the participants
with allergic symptoms in the present study.

In the literature there are several possible expla-
nations for the pathogenetic mechanism of the in-
flammatory response developed after contact with
the urticogenic hairs of the different Thaumetopoea
caterpillars. Several studies have described that hairs
contain a specific protein (taumetopoein) that has
a direct effect on mast cells and leads to their de-
granulation and the release of histamine from their
granules [9]. In addition to the direct histaminolibera-
tion, the symptoms are also associated with the pres-
ence of IgE-mediated hypersensitivity. A contemporary
study of a crude allergen extract from a pine pro-
cessionary demonstrates that it contains a mixture
of at least 70 proteins, including 7 allergenic mol-
ecules that penetrate the skin and mucous mem-
branes after exposure to caterpillar hairs and are able
to sensitize the organism [10].

The data obtained through the skin prick tests
with the different Thaumetopoea allergens, developed
especially for this study, demonstrate that hypersen-
sitivity to different processionary species was present
in 48% of the studied forestry workers.

These results are in line with data from a European
study, which found that around half of the patients with
allergic symptoms after contact with Thaumetopoea
pityocampa showed a positive allergy reaction after
skin testing with the relevant allergen [11].

Summarizing the obtained results, we can state
that at least 19% percent of the studied forestry
workers reported for symptoms following the con-
tact with the different Thaumetopoea caterpillars,

which have immunological pathogenesis and involve
an IgE-mediated mechanism. Therefore, the pres-
ence of the IgE-mediated allergy to caterpillar aller-
gens should be assessed as early as possible in order
to avoid a progressive increase in sensitization after
continuous contact with the Thaumetopoea allergens.

As far not all sensitized individuals develop al-
lergic symptoms after exposure to Thaumetopoea
allergens, in a large percentage (56%) of the study
participants we observe asymptomatic sensitization.
Moreover, in the sera of 13 (39%) forestry workers
increased levels of total IgE, were found and assess-
ment of the allergen-specific IgE to a set of 34 in-
halative, insect and food allergens, demonstrate
the high prevalence of insect allergy, mostly to wasps
and bee venom.

Conclusion

This study provided important information
on the impact of the different Thaumetopoea species
on the health of the people working daily in the for-
ests and having frequent contact with processionary
caterpillars. The initial assessment of the sensitization
of the forestry workers in Bulgaria also outlined the key
role of different environmental allergens in the occu-
pational environment for the development of symp-
toms of IgE-mediated allergy and the need for more
detailed epidemiologic and allergic and large study
on the medico-social importance of the sensitization
to Thaumetopoea species.

This study is supported by research grant
DNO1/17/ 22.12.2016, Bulgarian National Science
Fund.
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UWHPOPMALIUA EPB BO3

[NepenoBble METOAbI NPODUIAKTUKM UHDEKLIMK U UHPEKLIMOHHOIO KOHTPOJIS C 0COBbIM
BHUMaHKeM K COVID-19: cTpaHbl AeNsTCS ONbITOM

HeaddeKkTnBHble MeToabl NPOPUNAKTUKU  UHOEKLMIN
1 nHdeKumoHHoro KoHtpons (MNUK), npumeHsembie B Npo-
Lecce exefHeBHOro OKa3aHua MEeULMHCKOM MOMOLLM,
€XEerogHo HaHoCHT Bped MWIMOHaM MaLMEHTOB BO BCEM
mupe. MHdeKuUH, cBA3aHHble ¢ OKa3aHWeM MeLULIMHCKOM
nomoum (MCMI), BXxOAsAT B 4YMCNO Haubonee pacnpocTpa-
HEHHbIX OCNOXHEHWM Mocne rocnuTanuaauuu; cpean Hux
TaKKe BCTpevalTcss MHOEKUWMW, YCTOWYMBLIE K MPOTMBO-
MUKPOOHBIM npenapatamM. Hu oaHa cTpaHa, Tepputopus
WM CcUCTEMA 3[PaBOOXPAHEHUS HE MOXET MoxBacTaTbCs
nonHbiM otcytctBuem MCMIT.

25-26 depans 2020 r. B KoneHrareHe ([laH1s1) KoopanHa-
Topbl no NMUUK 1 akcneptsbl U3 15 rocyaapcTe-4neHoB EBponen-
CKoro pervoHa BO3 npuHaaun yyactme Bo BTOPOM ABYXAHEBHOM
COBeLUaHuK, MOCBALWEHHOM NepefoBbIM NOAXoAaM K BHeape-
HUWIO OCHOBHbIX KOMMOHEHTOB nporpamm MUK, Bropor aeHb
mMeponpuaTusa 611 nocesleH Teme NMUNK B KOHTEKCTE BCNblLL-
KM KOpOHaBUpyCcHON MHpeKummn (COVID-19). Llenbto coBelanus
ObINI0 MPOBECTU OYEPEOHYIO OLEHKY HbIHELIHEro YPOBHSI BHeE-
[PEHNS BOCbMM OCHOBHbIX KoMMnoHeHToB MNMUUK v npeactaBuTb
HaKOM/1IEHHbIN CTPaHaMK 1 CyGpernoHamum OnbiT.

«COVID-19 - 310 npobnema, ¢ KOTOPOM B HacTosee
BpPEMS CTONKHYNUCb BCE MEAULMHCKME CNeLManncTbl, — CKa-
3an Mitchell J Schwaber, gupektop HaunMoHanbHOro LeHTpa
MHOEKLMOHHOIo KOHTpona npuv MUHUCTEPCTBE 34paBOOX-
paHeHust M3paunnsa. — O4eHb BaXKHO AeNUTbCS APYr C APYromM
MAEAMU, MHEHUAMM, @ TaKKe UMelWUMUCH OonaceHnsaMu
W fenaTb BbIBOAbI M3 OMbITa APYrux Konner».

MpubbIBLLIME Ha COBELLaHWe CneLnanucTbl NPUHAIN yya-
CTUe B CEMUHApPeE, 0GCYKAEHUAX U UMUTALMOHHBIX YYEHUSX,
NPU3BaHHbIX AaTb UM 6osee YeTKoe NPeaCcTaBieHne O COXK-
HOCTSIX M BbI30BaXx, cBsA3aHHbIx ¢ COVID-19, n nokanu3auuen
BO3MOXHbIX BCMbILEK, @ TaKXe 03HAaKOMWUTb UX C UMEIOLLM-
MUCA MHCTPYMEHTAMM U PECYPCAMMU.

EPB BO3 npoaomxaeT oKka3blBaTb aKTUBHYHO NOAAEPHKKY rO-
CyAapcTBaM-4eHaM B MPOBEAEHWUM OLIEHKM COCTOSIHWS MX MPO-
rpamm MNKNK, 4ToGbl onpeaenuTb Wark, KoTopble Heo6XxoanMo
NPeanpuHATL 418 MOAHOMACLLTaGHOrO BHEAPEHWUSI OCHOBHbIX
KomnoHeHToB MUMK Ha ypoBHe CTpaH, TEPPUTOPUIA U ydperKae-
HWI, OKa3blBaIOLLMX HEOTIOHKHYIO MEAMULIMHCKYIO MOMOLLb.

B HacTtosiulee Bpemsa paboTa Hajg NpPeoaoNeHWEM Bbl-
30B0B B cdepe MMNUK (He Tonbko B KoHTekcTte COVID-19,
HO TaKXe B CBS3U C N0ObIM MHDEKLMOHHbIM 3a60neBaHM-
€M, KOTOpoe MOXET nepeaaBaTbCsl OT YE/IOBEKA YE/TOBEKY)
npeanonaraeT npoBeAeHWEe AOMNONHWUTENIbHOM MNOATOTOBKM
CMeLManncToB C TEM, YTOObI Hay4UTb MX BbISIBASATL KL, NOA-
BEPrLINXCSH PUCKY MHPULIMPOBAHNS; NOBbLICUTb UX OCBEAOM-
JIEHHOCTb O Haanexalux Mepax, KoTopble Heo6XoaAnMo
NPUHUMATb B MEAMLIMHCKMX Y4pexAeHuax B clliyyae BbiiB-
JIEHUS NaUMEHTOB, NOABEPTLIMXCSH PUCKY MHOULMPOBAHUS;
06y4nTb UX 3PGDEKTUBHLIM METOAAM NIEYEHUS TaKMX Nauu-
EHTOB MpW OAHOBPEMEHHOM Ob6GecnevyeHun 6e3onacHoCcTH
OKpYXKatoLuX.

«B HacToslee BpemMs MeAULMHCKUME PaBOTHUKK XAYT,
yto cneunanuctel no MNUK npepocTtaBAT MM OTBETHI
Ha MHOro4YucneHHble 3710604HEBHbIE BOMPOCHI, — CKa-
3an B 3aKiloyveHne aumpeKktop Schwaber. — [daHHoe co-
BelllaHWe Aano HaM BO3MOXHOCTb MOJY4WUTb OTBETHLI Ha
HEKOTOpble M3 3TMX BOMPOCOB, OTPaboTaTb BO3MOXHble
BapuaHTbl AafibHENLWEro pasBuUTUa COObITUM W NONYYUTb
[OMNONHUTENbHYIO MHPOPMALMIO O CTOALWMX Nepea Hamu
npobnemMax u UMelLmxeca pecypcax ans 60pbbbl C HUMMU,
KOTOpPYlO Mbl Hageemcsi UcnoNb3oBaTb, BEPHYBLIWCL B
HalWW CTpaHbl».

BocemMb OCHOBHbIX KomnoHeHToB [MMWK: nporpammbl
NMUNK; pykosoactBa no MUUNK; obydyeHne M MOATrOTOBKa;
3NMAHaA30p; MHOroMojasbHble CTpaTernn; MOHUTOPUHI
W ayaut npaktnyeckux metopos MNUK n obpaTtHas cBs3b;
paboyan Harpyska; KagpoBoe obecrneyeHne U cpeaHsas 3a-
HATOCTb KOWKO-MECT B OT[eNIEHUSAX HEOTNIOKHOW MeAULIMH-
CKOW nomouu; paboyas cpeaa, Matepuansl n 06opyaoBaHune
ans MUK Ha ypoBHE y4perKAeHWN HEOTNIOKHOW MeAULIUH-
CKOWM NOMOLM.

McTouHuK: http://www.euro.who.int/en/health-
topics/health-emergencies/coronavirus-covid-19/news/
news/2020/3/best-practices-for-infection-prevention-
and-control,-with-a-spotlight-on-covid-19-countries-share-
experiences




