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BnnsaHmne maccoBon BakuMHaLMM Ha MHAEKLNN B Poccuu

UH}eKumna MaKcmmanbHoe Yncno Yucno cnyyaes B
cnyyaes (roa) 2014 r.

Ondtepusn 349866  (1913) 2

Kokntow 557 878 (1958) 4678

Kopb 1401876 (1962) 4690

KpacHyxa 484 987 (1986) 54

Anuna. NapoTUT 757 964 (1964) 254

Nonnommenut 13 492 (1958) 5 (BAIMM)

CTonbHAK 1043 (1955) 10 (2009r.)

[enaTtuTt B (OCTpbIN) 64 140 (1999) 1822

1. NHdbeKumnoHHble 3abonesaHmns B Poccum (1913-2009 rr.): MHOOPMALMOHHBIA COOPHMK CTAaTUCTUYECKMX M aHANUTUYECKUX MaTepuasos.

M.: denepanbHbIii LEHTP TMIMEHDbI M anunaemmnonorum PocnotpebHaasopa, 2010
2. faHHble 06 NHPEKLMOHHOM M Napa3uTapHoi 3abonesaemocTun B Poccuinckoit ®epepaumm 3a AHBapb-Aekabpb 2014 r. ¢.1




Impact of Vaccines in the 20" & 21% Centuries

Comparison of 20" Century Annual Morbidity & Current Morbidity

Disease 20" Centu_ry_f Sl REPD+rtEd % Decrease
Annual Morbidity# Cases
Smallpox 29,005 0 100%
Diphtheria 21,053 0 100%
Pertussis 200,752 28,639 86%
Tetanus o280 26 96%
Polio (paralytic) 16,316 1 >99%
Measles 530,217 187 >99%
Mumps 162,344 584 >99%
Rubella 47,745 9 >99%
CRS 152 1 99%
Haemophilus influenzae 20,000 (est.) 31° >99%

Sources:

*  JAMA.2007;298(18):2155-2163

T CDC. MMWR August 15, 2014;63(32);702-715. (MMWR 3013 final data)

¢ Haemaophilus influenzae type b (Hib) <5 years of age. An additional 10 cases of
Hib are estimated to have occurred among the 185 reports of Hi (<5 years of
age) with unknown serotype.

Centers for [Msease Control and Prevention

Eptdemiology and Prevention of Vaccine-Preventable Diseases, 13th Editon

April, 2015

Appendix E-7




Comparison of Pre-Vaccine Era Estimated Annual Morbidity
with Current Estimate

Disease :I:?J :IEE::;‘:TE:Z Eﬂ;ﬁu&ﬂﬂﬁ % Decrease
Hepatitis A 117.333 2,890' 98%
Hepatitis B (acute) 66,232 18,8007 72%
Pneumococcus (invasive)

All ages 63,067 33,500° 47%

<5 years of age 16,069 1,900° 88%
Entavirus (hospitalizations 52 500 12500 30%
<3 years of age)
Varicella 4,085,120 167,490 96%

Sources:
¥ JAMA. 2007:298(18):2155-2163
T CDC. Viral Hepatitis Surveillance — United States, 2011
CDC. Active Bacterial Core surveillance Provisional Report; S. pneumonia 2013.
CDC. Unpublished, Active Bacterial Core surveillance
CDC. MMWR. February 6, 2009 / 58(RR02); 1-25
¥ New Vaccine Surveillance Network 2013 data (unpublished); U.S. rotavirus
disease now has biennial pattern
7T CDC. Varnicella Program 2013 data (unpublished)

i " L

September 2014




Konnyectso npeaoTBpalleHHbIX 1IeTa/ibHbIX UCXOA,08B
npuv BakuuHauuum 1 KoropTtbl, BakunHupyemou 8 PP
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Figure 4: Distribution of deaths by leading cause groups, males and females, world, 2004
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Figure 15: Projected deaths by cause for high-, middle- and low-income countries
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TybepKynes

WHO TB Report 2013
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Estimated TB incidence rates, 2013
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3abonesaemocTtb TybepKynesom B

® Ha 100 000

2011

2012
2013

3aboneBaemocTtb B 3x
pervoHax PP po 148-200
Ha 100 000

TTobeauTtb
Tyb6epkyne3 MOXHO
TONbKO 3aWMUTUB
UHPULUPOBAHHOIO
MBT pebeHka ot
passuTtus
3abonesaHus, T.e.
BakuuHauus!




[To3un LMOHHAA CTAdTbA BO3 23 JANUARY 2004, 79th YEAR / 23 JANVIER 2004, 79° ANNEE

No. 4, 2004, 79, 25-40

—C VlTya L|I nNA...... http://www.who.int/wer

* PacteT uncno 3aboneBaHmnm TybepKynesom
oAHoBpemeHHOo ¢ naHaemmen BUY/CMNNOa

* BO3HMKaeT pe3snCcTeHTHOCTb MUKODaKTEpPUM K
NeKapCcTBEHHbIM NpenapaTam.

* [locne pecaTnneTnin yCToM4MBOTo CHUXKEHUA
3aboneBaemocTb TybepKyne3om BO3pacTaeT 1 B
NPOMbILIIEHHO Pa3BUTbIX CTPaHaAX

Mo oueHKam, B 2004 roay ymepno 59
MW/IJINOHOB Yel0BeK, OT TybepKynesa
1,460 000



BakuuHa UM ,

MpuButo B munpe 6onee 80%
HOBOPOXAEHHbIX U TPYAHbIX AETEN

ObnapaeT AOKa3aHHbIM 3aWMUTHbIM
AencTBMem B oTHoLeHUN Tb MEHWHIUTA
n guccemmHmnposaHHoro Tby npetem

He npepotBpalwaet nepBUYHOro
UHPULNPOBAHUA N PeaKTUBaLUIo
NNATEHTHON NeroYHon nHpekunm

Bananune BakumHauum UK Ha nepenauy Mtb
ABNAETCA OrpaHNYEeHHbIM

Pa3paboTKa BakUMH NpoTmnB TybepKynesa -
rnobanbHbIN M\H NpUopuUTET



A npusuBaTb Bcex HeobxoamMmo?

Kputepumn nepexoga OT BCeobLlen
BaKUMHaumm UM K cenektmBHowu:

* CcpeaHeroaoBOM NOKasaTesb
NIeroyHoro TybepKynesa
C NOJIOKUTE/IbHbIM Ma3KoM
MOKpPOTbI HMXKe 5 Ha 100 000

* CcpeaHeroaoBOM NMOKasaTeNb
TYyOEepKyne3Horo MeHMHruTa cpeam
aeten Ao nAatu net Humxe 1 Ha 10
MWNJIMOHOB HaceneHua B Te4yeHune
npeablaywmnx 5 nert;

* CcpeaHerogoBOM PUCK 3aparKeHus
TybepKkynesom Huxe 0,1%.




* bopbba c Tybepkynesom aBnaetrca npobremomn
CrnpaBeasIMBOCTU M NpPaB Ye/I0BEKa, TaK KaK HU
Npu Kakou Apyrom MHGEeKUNUn He BesIMKa TakK
PO/Ib COLMANBbHbIX PAKTOPOB




Rate of chronic hepatitis B

virus infection

BUpPYCHbIN
renatut B

Figure

1: Geographical distribution of major hepatitis B virus genotypes and worldwide frequency of chronic hepatitis B virus infection

Adapted from the US Centers for Disease Control and Infection.

noytn 1/3 HaceneHusa BcTpevaetcs ¢ HBV
bonee 360 MmrH. YyenoBek nmeet XIB
exxerogHo ymupaet 600 000 yenoBek (pacyeTHble JaHHbIE)
npu uHghuyupoesaHUUu HOBOPOXOEHHbIX U demell paHHe20
go3pacma, aKmueHoe ropa)KeHue re4yeHU Moxem
nposseumbcs 4epe3 10-30 s1em
BakunHauuna Hayanacb ¢ 1986 r.
K 2009 (no gaHHbIM MeTa aHanu3a) MHPULUUPOBAHHOCTDb,

3aboneBaeMoCcTb renatutom B n cMepTHOCTb OT renaTtouensiofIspHON
KapuuHOMbI CHU3UNUCHL B 3,5 pa3sa



The Immunological Basis
for Immunization Series

Module 22:
Hepatitis B

© World Health Organization 2010

OnuncaHbl 3aMeHbl aMUHOKUCNOT B npeaenax Ar
netepmmnHaHT HBsAg, ocobeHHo B obnactn 139-147,
KOTOpble NPUBOAAT K MOABNIEHUIO MYTAaHTHbIX BAPUAHTOB
BMpPYCa renatmuta B, HeEKoTopble N3 HUX — CTabuabHbI,
NaTOreHHbl, U KYCKONb3alOT» OT aHTUTEN, CPOPMUPOBAHHbIX
NPy BaKUMHaLUUK

CornacHo MmatTematTnyeCKomy moaeainpoBsaHMIO 34
AeCATUNEeTNA Ta KoM MYTAHT MOXeET CTaTb 4A0MUHUPYHOLWNM
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XIB —BnepBble ycTaHOB/AEHHbIW 3a 2013-2014rr — 32861 cayuau!!!
HoBopoXXaeHHble 3apa)katotca oT matepen B 30-90%!!l, a
MeAUUMHCKNEe pPaboTHMKM aKTUBHO He peKomeHaylotr (!)
BaKLUMHaLUUIO B pogaome.

3asaua — cBoeBpeMeHHasa BaKUuUHaUuuMA aeteil u B3pociabix
no KasneHpgapto



Koknwouwl

Kokntow 6bi1 ogHOM 13 Hanbonee
PACNPOCTPAHEHHbIX AeTCKNX bonesHen B mupe

BaKumMHaumMa B NPOMbILLUIEHHO PA3BUTbIX CTPaHaX
Havyanacb B 1950 roabl

BakunHauuma skntoyveHa 8 PIMNA ¢ 1974

BakunHaumna exxerogHo npeaotepatlaet 687 000
C/ly4aeB CMePTU OT KOKTHOLWA

C 1990 no 2000 rr. 60nbLIMHCTBO PAa3BUTbIX CTPaH
nepewno ¢ UuesbHOKNETOYHOM Ha BECKNETOYHYIO
BaKUUHY

C 2010r. otmeyaeTcs pocT 3aboneBaemocTu
KOKAowem B page ctpaH Esponbi, CLUA,
ABCTpannu
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b. Public Health England. M@dSC&pC
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c. CDC. http://www.cdc.gov/pertussis/fast-facts.html



Mouemy BepHYACA KOKAIOLW?

* HepocTaTOYHbIN YPOBEHbD
NPUBUTOCTM M peBaKUUHALUUN?

* IMMYHUTET Nocse BaKUMHaUUN He
AnuTenbHbin — 4-6 net (nocne
60ne3HM TaKXKe He NOXKU3HEHHbIN —
10-15 nerT)

* N3meHunnca so3byautenb
(becnepTaKTUHOBbLIE LUTAMMDbI, —
MYTaLMA KOKNOLLHOIO TOKCUHA)

* LlenbHOKNEeTOYHasa BakuMHa — aydLe?

a. Mills KH, et al. Trends Microbiol. 2014;22(2):49-52
b. Queenan AM, et al. N Engl/ Med. 2013;368(6):583-584.
c. CherryJD. N EnglJ Med. 2012;367(9):785-787.



2012 2000 1990 1980

Population (million) 7037 6088 5286 4419
Live births (million) 139 129 137 123
Pertussis cases 200,869 190,475 476,374 1,982,355
Coverage with 1-dose DTP 91% 84% 88% 30%
Coverage with 3-dose DTP 83% 73% 76% 20%

WHO. http://www.who.int/immunization/monitoring_surveillance/data/gs_gloprofile.pdf

Whole-Cell Pertussis Vaccine Acellular Pertussis Vaccine + Alum
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{\ i protection
IL-17 IFN-Y . F:
i i ‘ B-cell 7 o

Neutrophil Macrophage Opsonizing/ Neutrophil Antibody
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IFN = interferon; IL = interleukin; Th = T-helper Meds
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Adapted from Higgs R, et al. Mucosal/Immunol. 2012;5(5):485-500. EDUCATION
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ACHO, YTO BaKUMHaALMA NPOTUB
KOKAtoWwa.......

* ne cos3gaet AanmTeibHOro MMMyHUTETA

* He 3awmulaeTt oT UHPEKLUU

* He npnBOAMUT K 3paanKaLmnm 3aboneBaHmA u
BO3byautens

* He gaet nonynsiuMoHHOro apdeKTa, 4tTobbl
3alLUTUTb HENPUBUTBLIX U HOBOPOKAEHHbIX

Guiso N. J Infection. 2014:68(Suppl):S119-5124. M@dSC&pG

WHO. Wkly Epidemiol Rec. 2010;85(40):385-400. EDUCATION



YTto }Ke aenaTtb cerogHA ?

OcTaBaTbCA NOKA Ha LUEe/NIbHOK/IETOYHOM
BaKLMHE, HO KaK ObITb C ee
PEaKTOreHHOCTbtO?

U1

CBoeBpemMeHHas BakUMHaLuUA aeTei
NepBoro roga *Xu3Hu

BBeaeHMe BO3PaACTHbIX
peBaKLUMHAUNN nNepes LWKOoJ0Mn,
NOA4POCTKOB U B3POCAbIX

BakumHauma bepemeHHbIx Ha 27-32
HedenAax rectaumm

«KOKOH» MMMYHM3aUMA
"

Pa3paboTKa HOBbIX BaKUMH (KMBaf
aTTeHYMPOBaAHHAA? M HOBbIX aAblOBAaHTOB?)




Monnommenut 8 PO

B CCCP pacnpoctpaHeHue ¢ 1954 r. ue SRR
B 1950-e ot 10 go 13,5 TbicAay cnyyaes ,,
exXerogHo. 1960-1961 —Ha4yano maccoBOM |
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Y}KE TPETUMN
MnaH paboTbl N0 NONAHOU NMKBUAALNMN
nonmomumenuta 2013-2018 rr

[pekpalleHne umpKyaaumm 1 Tmna AMKOro BUpyca u
BAaKUMHOPOACTBEHHbIX LLITAMMOB

CTpaTernyeckme Noaxoapl K IMKBUAALUN BCEX CNYYaAEB
3ab60n1€eBaHUA NONMOMUENTNTOM (BbI3BAHHbIX AUKUM U
BaKLWHHbIM BUPYCOM);

BBeAeHMe HOBbIX AOCTYNHbIX No UueHe BapuaHToB UINB ana
YCTPAHEeHUA A0NTOCPOYHbIX PUCKOB, CBA3AHHbIX C
NOIMOBUPYCOM, N BO3SMOXKHOIO YCKOPEHUA CPOKOB NOTHOMU
NNKBUAQLUUUN AUKOIrO NONIMOBUPYCA;

Banxkanwume naaHbl — ¢ 2016 r.- 6GuBaneHTHaa OB (6e3 OMNB2
TMNa), panee MOHOBaNeHTHasA, a ¢ 2019 — Ttonbko UMMB



Polio Eradication Progress, 1988 — 2014

[ Certified polio-free regions (126 countries)
[1 Not certified but non-endemic (65 countries)
Il Endemic with wild poliovirus ( 3 countries)

The boundaries and names shown and the designations used on this map do not imply the expression of any
opinion whatsoever on the part of the World Health Organization concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines
on maps represent approximate border lines for which there may not yet be full agreement.

© WHO 2015. All rights reserved




2015, 90, 4271-437F Mo, 34

‘% World Health Weekly epidemiological record
...-7-@..."" Organization pglevé épidémiologique hebdomadaire

Organisation mondiale de la Santé 21 AUGUST 2015, 90th YEAR F 21 A0UT 2015, 90° AMNMEE
No. 34, 2015, 90, 421432

http fananneowwhodint/vwer

Figure 1 Number of cases of wild poliovirus type 1 (WPV1), wild poliovirus type 3 (WPV3), and vaccine-derived poliovirus type 2
(VDPV2), by month - Nigeria, January 2012-July 2015

Figure | Nombre de cas de poliovirus sauvage de type 1 (PVS1), de poliovirus sauvage de type 3 (PV53) et de poliovirus dérivés
d'une souche vaccinale de type 2, par mois - Nigéria, janvier 2012-juillet 2015

18
16-
6 O wev3
144 . WHV
121 g vorv2

Mo. of cases — Mbre de cas
(=]

,HJ

an  Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Lan Mar May Ju
012 2013 2014 2015

Month and year — Mois et annee




Poliovirus Types

* 99% reduction in cases of WPV since 1988

* Type 1: 416 cases in 2013 (as of September 2, 2014)"
+ Type 2 : eliminated worldwide in 1999

* Type 3: no cases detected since November 2012

Wild WPV

« ~250 to 500 cases/year globally
T
VAPP * Type 2 accounts for ~40% of VAPP

OPV

* Most cases are cVDPVs*

Related « ~60 to 185 cases/year since 2008 (as of December
VDPV+# 31, 2013) d (

* Type 2 accounts for 97% of cVDPVs

*Up-to-date numbers for type 1 can be found at:
http://www.polioeradication.org/Dataandmonitoring/Poliothisweek.aspx

T Refers to spontaneous reversion to neurovirulence of 1 of the attenuated viruses in OPV. VAPP
occurs in OPV recipients or their close contacts. The viruses that cause VAPP are usually not
widely transmitted.

*cVDPVs are genetically related to vaccine viruses but through widespread circulation in the
population have regained both the neuroviruence and transmissability properties of WPVs. Other
extremely rare VDPVs include primary immunodeficiency VDPVs and ambiguous VDPVs.



MocnegHui cay4am MocnegHee lmobanbHaan  OTkas ot
AMKOTO NONMOBMpYCa wcnonb3oBauue OMNB2  ceptudmkauma  6ONB
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CBOEBPeMEHHOCTE OXBaTa (%) IPHBHBEAMH B Bo3pacTe 12 Mecames
g 33 000eBaeMocTs (Ha 100 TeIC. Hac.)
—— MHHeAHAY (3abonepasMocTs (Ha 100 TeIc. HaceTeHHT)

Cutyauua — bnarononyyHas , HO

3awunTHble TUTPLI aHTUTEN Yy 95,7% peten, 98,1%
noapocTkos , 91,6% - B3pocabix, y amy, 50 nert-
88%, crapwe —70,4%.

3apaya — cBoeBpeMeHHasa peBakuMHauusa, B NepBylo
oyepeab B3pocabix !



Annual epidemiological report 2014 — vaccine-preventable diseases

Figure 1. Rates of confirmed diphtheria reported cases by age and gender, EU/EEA, 2008—-2012
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04 >-14 15-24 25-44 45-64 = 63

Age Groups
Source: Country reports from Austria, Belgium, Bulgana, Cyprus, Czech Republic, Denmark, Estonia, Fnland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden and United Kingdom.



LleneBble CPOKM NIAHNPYEMOU NIUKBUAALUN KOPU
U KpacHyxu B mupe u B Poccum

B 2000-2013 rr. BaKUMHaUUA OT KOPU NpeaoTBpPaTUNA, NO OUeHKam, 15,6 mmnanmoHa cnyyaes
CMepTH, caenas BaKUMHY OT KOPU Og4HUM U3 Haubonee BbIrOgHbIX AOCTUIKEHU I

obuiecTBeHHOrO 3-"-pa'3°°"pa”e“”"r; World Health Organization 2012

cCp lan - 2012-2020
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CBOEBPEMEHHOCTE OXBaTa (%o) MIPHEHBKAMH B Bo3pacTe 24 MecAles

=t 3aG0eBaeMocTs (Ha 100 Teic. Hac))
I Teop.=4.9(B*X)

2009r @
2009 - 3 cayuan
2013 r. - 2323 cayyan (1,63 Ha 100 000)
aetn po 14 ner —-928 (4,27 Ha 100 000)
2014 r. - 4690 cnyyaes (3,28 Ha 100 000)
Aetu po 14 ner - 2060 (9,14 Ha 100 000)

1500%




Figure 4: Distribution of notification rates per 100 000 population by age group, January- August

Kopb B 3noXxy BakuuHauuu

2011, EU and EEA countries
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Note: Total number of cases with known age 5 25 833.

Table 2: Number of fatal measles cases and cases with complications by vaccination status; EU and

EEA countries, January - August 2011

Ha 29100 cny4yaes

Vaccinated ~ Notvaccinated  Unknown vaccination Tt
status
Deaths* 1 ] 4 8 0.4
Complications**
Encepnaitis ] 19 2 % 04
Preumonia 134 580 2108 072 17,5
Other complications 336 1460 38 214 383
No complications 259 1604 478 2427 438

BaKkumHauuna
M3MeHUnNa
3NNAEeMUONOTULO
KOpWU, HO He ee
TAXECTb



Kopb B PO 2011-2014rr.

43,2% - B3pocAable.

rpynnosbie 3a6oneBaHnA B MEAULUHCKUX YUpPEKAEHUAX

(c BHYyTPM6ONBHMUYHBIM pacnpoCTPaHEHUEM ), Cpeaun CTYAEHTOB U
npenopgasaTtesieirt 06pa3oBaTe/ibHbIX YYpeXKAeHUU, MUTPaHTOB

Cpeaun 3aboneBinx aeten — 85% He NpUBUTLI (TPETb HE AOCTUTNM NPUBUBOYHOTO
BO3pacTa, T.e. MAajLle roaa)

Ha cutyauuto B Poccuimnckom ®egepaumm okasbiBaeT BINAHUE aNnA0OCTaHOBKaA
B cTpaHax EBponenckoro pernoHa. Cpok aaumuHauum Kopm nepeHeceH ¢ 2010 .

Ha 2015r.
3apaun MEASLES
°® CBOEBpEMEHHaH BaKL'.MHaL"MH M in the WHO European Region |
w cases in 2007
peBaKunHauua geteu @
* BaKuuHauuUA MUrPaHTOB NpPU el
OTCYTCTBUM CBEAEHUMN O NPUBUBKAX 348%
norease of cases
* BaKuuHauua B3pPOC/bIX A0 35 ner, between 2007 and 2013
«rpynnbl PUCKa PaCcnpPoCcTpaHeHna»
Ao 55 ner
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Hafa3op 3a KpacHYXoM, B TOM YMCE 33 BPOXKAEHHOM, MHTErPUPOBAH B CUCTEMY

Ha/Zi30pa 3a KOPblo

B3pocable cpean 3aboneBinx - 85,6-85,7% (Bcero 8 2014 r. -54 cnyyaa n 42 -

B3poOcC/ble)
3agaua

BaKUuMHaUUA U peBaKuMHALUA NOAPOCTKOB U MOJIOAbIX MKEHLUH



Llenb BakuMHauuu — npodunaktnka CBK | "~ ¢

KpacHyxa

Twun nopaxeHus Cpok XapakTtep nopaxeHus
rectrauum
bnactonatum 0-14 pHen [Mbenb 3apoabllia, BblkMAbILL, dOpMMUPOBaHME
CUCTEMHOW NaTosIormMmn No TUny reHeTu4eCcKou
ambpuonaTtmu 15-75 gpHen | [1opOKK pas3BmUTUS HA OpPraHHOM UIN KITETOYHOM
YPOBHE, BbIKMObILL
PaHHune 76-180 gHen | AnbTepHaTUBHO-3KCCyaaTUBHOE BOCNasieHmne C
doeTonatuu dnbpo3HO-CcKNepoTnyeckon gedpopmaumen,
BO3MO>XHO BbIKMAbILL
[Mo3gHme 181-280 BocnanutenbHble peakuun c nopaxeHmem
doeTonatuu OHen OpraHoB (MEHUHIUT, aHUedannT, NTHEBMOHUN U

T.N.)

CBK - 20 400 caygaes B roa B P® (MY 3.1.2.2356-08 «D1mmmaeMuOAOTTYI€ CKUIT
HAA30P 32 BPOKACHHOU KPACHYXOI»).



ANUAeMUYEeCcKNN NapoTuT B PO
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B CmocspeMeHnocTs oXBata (%) NPHBHEKAMH B BospacTe 24 Mecanes

®— JnfoncpacmocTs (Ha 100 THe. HACETCHHA)

Yucno 3abonesaHuin B 2013 r. — 283, B 2014r. - 254 (aetu Ao 14 ner

COOTBETCTBEHHO - 114 1 103). T.0. nonoBuHa 3abonesLwnx — B3pocable.
3a4au4a

BaKuMHaUuA Aeten n NoapoCcTKOB, HE UMEIOLWUX 2-X NPUBUBOK
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IKOHOMHIECKAA 3HAYHMOCTh HHPEeKIHOHHBIX 00/1€3HeH, 3aperHCTPHPOBAHHBIX B 2014 1.,

Ne Ymepd.
; Hozonoradeckue GopMel I
IL'TI TEIC. PYO.
1 2 3
1 |Octphle HH(PEeKIIHH BEPXHHX IBIXATeIbHBIX IIyTeH MHOKECTBEHHOH H He- 376 632 162.2
YTOYHeHHOH TOKATH3ALlHH T oTE T
2 |TyOepkynes (BIepBhIe BEIABICHHBIH ) aKTHBHEIE (DOPMEL 35622918.20

3 |OcTpele KHINEYHEIE HH(EKITHH, BEI3BAHHEIE HEYCTAHOBIEHHEIMH HH(DEKITH-
OHHEIMH BO30VIHTEIAMH, [THINEBEIE TOKCHKOHH(EKIIHH HeYCTaHOBIeHHOH 12 815 798.5

3THOJIOTHH
4 |Betpauadg ocma 11348593
15 |HocHTENRCTBO BO30YIHTENT BHPYCHOTO TemdaTHTa B 694 2209
20 (I'pHnom 293 9397
21 |MeHHHI OKOKKOBaA HHPEeKITHA 259 584.6
22 |Kops 2279233
23 |KoRmom, mapakokTIOII 1532 138.8
31 |KpacHyxa 2009.1
32 |CTondHak 044.5
33 |HocHTeNnbCTBO BO30YIHTENA TH(PTepHH 624.9
34 | TudTepua 195.0

O COCTOAHMM CaHUTApPHO-3INNAEMMONOTNYECcKoro baarononyyuma Hacenexnma B Poccuiickonn ®epepaumnm 8 2014 rogy: locynapcTBeHHbIN
Aoknaa.—M.: depepanbHan cnyxkba no Hagsopy B chepe 3awmThl NpaB NotTpebuTteneit n Gnarononyyms yenoseka, 2015.—206 c.




Tpwn 6aKTEepPUM BbI3bIBAIOT OHONBLLUNMHCTBO C/Iy4YaeB MEHMHIUTA U
cenTULemMun y aetem paHHero Bo3pacTa
(13 npe3eHTauun asuaa MakuHTowa, 2014)
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Hib?l N meningitidis*

MaTonorus, Bbi3BaHHas
remodubHOM Nano4vkomn b,

N meningitidis

YpOoBeHb NaTosnormm, BolaBaHHOM

npakTn4eckn anmMmmnHnpoBaHa Bo OCTaeTCA OCHOBHOU MNMPpUYnHOU
NMHEBMOKOKKOM, 3HA4YUTEJIbHO
MHOImMX pa3BUTbIX CTPpaHaXx; o 6a|<Tep|/|ar|bHoro MEeHUHInTa "
CHWXEH B CTpaHax C PpyTUHHOM
3aboneBaemMoCTb 3HaYUTENBHO centnuemMmnmn

BakUMHauunen*
CHWXeHa BO MHOIMX

pa3BMBaloLLMXCH CTpaHax *

198723

B HacToAlee Bpema?

KoHbrormpoBaHHas Hib BakumHa

*PCV=7- 1 13-BaneHTHble MHEBMOKOKKOBbIE IMIMKOKOHbBIOrMPOBaHHbIE BaKLUMHbI

PVCYHKM NpeacTaBAeHbl C Pa3peLleHns KOMUTETA MO KAMHUYECKUM AaHHbIM. My6anyHas 6ubnmoTteka unnoctpaumii no teme 3poposbe (Hib u S pneumoniae) n
LLIBeiLapCKOro MHCTUTYTa Tponuueckux bonesHeit (N meningitidis).
1. Bacterial meningitis. CaitT BcemmnpHoit Opranmsaunu 3apasooxpaHeHnsa http://www.who.int/nuvi/meningitis/en/index.html; 2. Stoddard J, et al. Hum Vaccin. 2010;6:219-223; 3.

Invasive Haemophilus influenzae type B (Hib) Disease Prevention. CaiiT BcemupHoit OpraHunsauum 3apasooxpaHenus http://www.who.int/nuvi/hib/en/; 4. Streptococcus pneumoniae
(Pneumococcus). Caitt BcemunpHoit OpraHusaumm 3apasooxpaHeHus http://www.who.int/nuvi/pneumococcus/en/index.html.



«lpynnbl pUCKa» Mo NMHBA3UBHbIM
MHPEKUNAM

[Toporo, yeM Jianpiiie
YXOJHUT JJOPOLa KU3HH,
TeM C OOJIBIITHM

VAHUBJICHHCM ABOCS
HAVIIHC DAHAOM,
BCIIOMHHAIOT Ha 12710
inyt. Oran gponuiorols

HcUe3aloT Ie-1o 34
II0BOPOTOM... UTOOEE
CODBITHA HA

Y

PACCTOAHHA Ka 341THCH

BCE TCMH K&, TCMH KXC
JAOJDKHBI OCTarbCia H

Bce demu 00 24—35 R
mMecaueB XusHu u Arodu
cmapule 65 Aem




[pynnel ymepeHHozo pucka
no uHBasubHoim 3adoreBaHUIM

. Bce koanekmuBol | E A o HE
(aemu) i A TN ‘
V\Oa]OOCW\Ku U
B3pocaoie)

* TTpoxubarouue 6
yupeKoeHusax
COUUAABHO20

odecneyeHus

[[ETEPT U CHACTEA MHOI'O HE BBIBAET
e CeMbu ¢ 2 u

doAee dembMu



Mpynner Boicokozo pucka BHe 3aBucumocmu om

Bospacma

[pynna

SabonesaHusy

Dyabet 1 u 2 TMNAa

BonesHu cepaua

BpoykoeHHble U Opyrue nopoka, uemudeckas) GonesHb,
rMAepPTOHUS, cepaeyHasl HemoCTaTOYHOCTb

BornesHu Nerkux

XOBJ1, bpoHxuUT, aMdpu3eMa, NHeBMOoMUGPos, NHEeBMOKOHUOS,
acTMa, OpoHX0bCTPYLUK C YacTbLIM NPUMEHUEeM ropMOHOB,
BJ0, yrposa acnupaluu (OeTv ¢ nopavkeHem LIHC)

BornesHu novyek

XIMH ocobeHHo 4-5 cTaguu, Suanus, HecpoTUYeCKui
CUHOPOM, TpaHCMIaHTaLUs

BornesHu NeYeHu

Xp. [enatuTsl, UMppos, artpesms XXBI

MMMMYHOCYNPEecCUs

Bce ctaguu BAY, oHkonornus u reMaTooHKONOrus, acrnneHus,
S-kneTo4yHasa aHeMus, remorrnobuHonaTuu,
WMMYHOCYMNpeccusi, CucTeMHble ctepouabl 6onee 20 Mr B
CYTKM NpeaHu3onoHa 6onee Mecsilla, Ansa aeten 6onee 1
Mr/Kr/OeHb

MepBuuHbiA Y, JlyyeBasa Tepanus

Dpyrue

KoxneapHbiii UMMNNaHT, TpaHcnnaHTauuu, nogTekaHue
nuikeopa




The Association between Pneumococcal Pneumonia and Acute Cardiac
Events Downloaded

Pneumonia

Increased oxygen demand
Decreased oxygen supply (VIQ mismatch) +—— Anemia
Increased cytokine release

-_— -
Increased thrumbugenesisjl— Hypotension

N

Stress on heart +« Myocardial
sup&ressinn

Rupture of

vulnerable plagque Arrhythmia

Infarction

Mpy NHEBMOKOKKOBOIA NHEBMOHUM BO3pacTaeT PUCK OCTPOM cepaevyHOoi NaToNormm —
aputmumn, nHdapkKTa, obocTtpeHusa npeawecrteytowert CCH, utTo yBennumBaet puck cmeptm

D. M. Musher, A. M. Rueda, A. S. Kaka, S M. Mapara Clinical Infectious Diseases 2007;
45:158-65 from http://cid.oxfordjournals.org/ at 2014



Deaths attributable

to AMR every year
compared to other
major causes of death

AMR in 2050
10 million

Antimicrobial
Resistance:
Tackling a crisis
for the health and

wealth of nations

The Review on Antimicrobial Resistance
Chaired by Jim O'Neill
December 2014
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[emodunbHaa MHGeKUuMa Tmn b

* [lpoTeKkaeT B BUAE MHBA3MUBHbIX U
HEWHBA3UBHbIX POpPM

e B50% cny4yaeB - rHOMHbIE MEHUHIUTDI
(ncxoabl no aaHHbIM HUNW: neTanbHOCTb —
13,4%, HeobxoanmocTb peabunntaumm —
77,6%, nuBanngmsaumna — 10,4%)

« 3aboneBatoT getu Ao 5 neT, BHe
3aBMCUMOCTU OT NPUHAZNEKHOCTU K
«rpynnam pucka»

B PP BakuMHaUMA TONbKO «rpynn
pUCKa»

Mpusutbl ele AeTu, nonyymsLume
KOMOUHUPOBaAHHbIE BaKLUHbI
(permoHanbHble Nporpammoil,
KOMMepuUecKan BaKuMHaumA)

Hy)XHa yHMBepcanbHasA

CTpaHbl, C MMMYyHU3aLMen NpoTuB BaKuuHauualllll
remodounbHon nHdgekumn tvn b (BO3, 2014



[THEBMOKOKKOBaA UHPEKLUUA

NHBa3uBHble popmbl (6aKTepnemunsa, MEeHUHIHUT,
6aKkTepnemunueckas NHEBMOHUA)
HeunHBa3uBHble —(BHE6ONBHMUYHAA NHEBMOHMUSA,
OTUT, CUHYCUT, BPOHXUT)

bakTepnoHOCUTeNbCTBO

%

= Pdc )
ih
oo :
e
.

CTpaHbl, BKNOYMBLUME B HaUUOHalbHbIe
nporpammbl BakuuHauuro MNMKB, 2014 — 2015
(xenTbIMm)



Aetn po 5 ner

Global, regional, and national causes of child mortality in
2008: a systematic analysis

Robert E Black, Simon Cousens, Hope L Johnson, Joy E Lawn, Igor Rudan, Diege G Bassani, Prabhat Jha, Harry Campbell, Christa Fischer Walker,

Richard Cibulskis Thomas Fisele 1l i Calin Mathers far the Child Health Fnideminlaav Reference Groun of WHO and UNICEF*
www thelancet.com  Published online May 12, 2010 DOI:10.1016/50140-6736(10)60549-1
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Preterm birth
complications 12%
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Diarrhoea

14%

|

Prneumonia
14%
Other ‘
T
\; deaths 41%
-—-/""/ i
AIDS 2%~
Malaria 8%
Injury 3%; fr
Measles 1%

Other
Meningitis 2%

diseases 4%*
infections 9%

Pertussis 2%

non-communicable




Meonates aged 0-27 days
Preterm birth complications
Birth asphyxia

Sepsis

Other

Frneumonia®

Congenital abnormalitiest
Diarrhoeaz

Tetanus

Children aged 1-59 months
Diarrhoeai

Fneumonia®

Other infections

Malaria

Other non-communicable diseases
Injury

AIDSS

PertussisY

Meningitis

Measles

Congenital abnormalitiest

1033 (0-717-1-216)
0-814 (0-563-0-997)
0-521 (0-356-0-735)
0-409 (0-318-0-883)
0-386 (0-264-0.545)
0-272 (0.205-0-384)
0-079 (0-057-0-211)
0-059 (0-032-0-083)

1.757 (0-774-1-886)
1.189 (0-789-1-415)
0-753 (0-479-2-830)
0-732 (0-601-0-851)
0-228 (0-143-0-606)
0-279 (0-174-0738)
0-201 {0-186-0.215)
0-195 (-—-)

0-164 (0-110-0.728)
0-118 (0-075-0-180)
0-104 (0-078-0-160)
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ecatb nManpyrowmx NPpUYNH CMepTHr
B mmpe (B MmsH. cnyyaes ,B0O3,2012)

rmnepToHn4YecKan 6o1e3Hb
NOPOXKHbIE TPABMbI

anaber

AnappenHblie 3aboneBaHuns
BMY/CNnNA,

PaK /Ierkux, Tpaxen, 6poHxos
Bone3Hu HUKHUX AbIXaTe/IbHbIX NyTeN
XOBb/J1

NHCYNbT

NBC

_— 1

A 1,3
A 1,5
I 1,5

A4

A 1,5

A 1,6

A 3,1




National Cases & Deaths of IPD Prevented following
PCV13 Introduction, July 2010 - June 2013

~ 30,000 cases prevented ~3,000 deaths prevented
H<s Hsto17 W18togg Ms50to 64 M>b6a HM<s HEsto17 W18togg Msotobg M>b64

Update on Effectiveness and Impact of
PCV13 use among U.S. Children

MMatthew R. Moore, MD, MPH
Captain, USPHS
Centers for Disease Control & Prevention
26 February 2014




3apauun no npodunnakTuke
NHEBMOKOKKOBOU UHPEKLUUN

* Peannsauma HaUMOHANBbHOIO KasneHaapa —
BaKUuMHauua geten B 2-4,5-15 mec., poanBLLUUXCA
B 2015 r. n Bcex poauswmnxca s 2014 roay

* PernoHanbHblie Nporpammbl N0 BaKLMHALMK
B paMKax KasieHaapa no anuaemMmn4yeckmum
MOKA3aHUAM: TPYMMbl PUCKA NO COCTOAHMUIO
3/10P0OBbA, BCE Nt0AN CTaplue 65 neT, Npu3bIBHUKK

¢ MOHMTOpMHI’ cepoTnnoBoro CoCrtasa NHEBMOKOKKOB



Mpobnembl maccoBon NPOPUNAKTUKN
NHEBMOKOKKOBOU MHPEeKUnn y aeteu
NepBoOro roaa XnsHu

* PennencmeHT, nocne BHeAgpeHUA
7-BaneHTHOU KB, a B HoBOM
3enaHauun npuwnocb meHATb KB
10 Ha 13 mn3-3a pocta 19A,
NOABM/IACb Ta e TeHAeHUUAa n ans
[NMKB 13

* KaKkaa nepcnektnsa-?
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Fiqure 1: Trends In Invashve pneumococcal disease In England andWales (2000-10), by age group

Without correction for underlying trends n case ascertalnment (A), With cormection for underlying trends n case ascertainment (B), Data are adusted for missing serotype or age and for changes in

population denominators.

Miller et al. Lancet ID 2011;11:760-8




Early Trends for Invasive Pneumococcal Infections in Children Following the Introduction of the 13-Valent Pneumococcal Vaccine
Shelden L. Kaplan, MD* William J. Barsen, MO? Philana L. Lin, MO? Jose R Romere, MD*, John 5. Bradley, MC?,
Tina 0 Tan, MCF, Jill A, Hoffman, MO7,Laurence B, Glvner, MO Kristing G. Hulten, Ph.D® and Edward O. Masen, PhD* ',
"

lewxms
Children's
Haspilal

* Serotype 33F, serotype 23A/B and serogroup
15 appear to be on the increase following

PCV13 licensure.

solates 2007-8 2008-9 2009-10 2010-11
Total 211 209 210 133
19A 85 72 75 43

TF 24 25 33 14
3 14 16 12 8
6C 7 6 10 4
33F 0 0 4 10
%<B0moold 72 68 75 61
% MIC > 2pg/imL 8 5 1 0



Update on Effectiveness and Impact of
PCV13 use among U.S. Children

Matthew R. Moore, MD, MPH
Captain, USPHS
Centers for Disease Control & Prevention
26 February 2014

Percent Change in Rate (95%IE)

2010-11 2011-12 2012-13

-4 (-16, 12) 7(-9,31) -2 (19, 27)

-11(-31, 25) 32 (-2, 110) -2 (-32, 80)
3 (-6, 15) 10 (-20, 4) 13 (-2, 34)
8(0,18) o (-g,12)
1(-6, 10) 7 (15, 3) 7 (-4,20)

Percent Change in Non-PCV13-type IPD, Comparing Observed Cases
to Cases Expected in Absence of PCV13, by age



Kathleen Dooling, MD MPH 13 CepoTMNOB - Mano
Pneumococcal Working Group

ACIP Meeting, October 26th, 2011
Proportion of IPD caused by serotypes included in
PCV13 and PPV23 and presence of
immunocompromising conditions, 2010

No High Risk
Conditions Immunocompromised

50%

55%

27%
21%

PCV13 = PPV23/NonPCV13 mOther
CDC, ABCs, unpublished, 2011




KaneHgapb npmeueok 2014 rog - npukas Ne 125 H ot
21.03.2014

nepbote 12 wac.— e 3

3-S5 Oertr — BUXK-M

1 meci— e 3

2 meci—-2en B (eppucka)+MTKB

3 e —-AKDC+UTIB+XUNB (ep:pucka)

4,5 mec. —
AKDC+UNB+MTK.-B+XUB(2ppucka)

* 6 mec: — AKDCHOTTB+ enB3+XUB

(e pucika)

12 wmec:— KKIT+end (eppucka)

15 wmec: — MKB

18 wec: — AKDCHOTTB+XUNB(eyppucka)
20 mec: OTB



KaneHpgapb no annaemmnyeckum noKkasaHUAM —
npuka3 M3 P® Ne125H ot 21.03.2014 - 22
nHpeKuumn

Bewvparosa oena - demin w B3pocaste uwy vpynn
puckis, Bratroad s, noOeMcom Uk npuzsby
Ha Boerryto cayncdy
Pomabupycra ungerkuunsts —demin, ¢ Ugibto
NROPUNAKIMUKAL FaDoNeBarmin, BotastBaearo
pomabupy o
[lemopuntias urgeruusds - v, He
npubunmiste Lo nepbout 100y weuztaw
[MThebmowkowroba ungexmud~ oo ¢ 2 -w 00 5
A, B3pocaste Wy epynan pucki, Bratoas
M, NOONRHCOM U N8y Ha BoerHy o
CAY WY



MepauuuHckue nokasaHuna ana HasHavyeHua MNKB 13 n MNMNB 23
AeTam ctapuie 2-x aet u B3pocabim CAC)

[pynna

JlnarHos PCV13

PPSV23*

BaKuuH.

BaKUUH.

PeBakKu.
yepes 5 net

MmmyHoKom [Xp.bon.cepaua

neTeHTHble [Xp. 6on.nerkmnx

Nnabet

MoaTeKaHWe NMKBOPA v

N

KoxneapHbi UMNAAHT

AnKoronmim

Xp.6on. neyenu

NSISNTININININIS

KYPUNbLLNKK

v

Intervals Between PCV13 and PPSV23 Vaccines: Recommendations of the

Advisory Committee on Immunization Practices (ACIP)

Miwako Kobayashi, MD1-2; Nancy M Bennett, MD3%; Ryan Gierke, MPH!; Olivia Almendares, MSPH!; Matthew R Moore, MD1;

Cynthia G. Whitney, MD!; Tamara Pilishvili, MPH!



OYHKUMOH.U [[emornobuHonaTnm v v v

nm Bpoxa. unun npuobpeteHHas |V v v

aHaTomm4ec

K. acnjieHus

MMmmyHOKoM [MepBuyHbIN N v v v

npomeTnpos HIV v v v

dHHbIE XMH v v v
HedpoTnyecknin cuHapom v v v
Jlekemms v v e
JlIumdpoma v v v
B-Hb XOAXKMHA v v v
[eHepasM30BaHHbIE OHKO v v v
ATporeHHaa nmmyHocynpeccus (v v v
TpaHcnAaHTaLMA OpPraHoB v v v
MHo»ecTBeHHasA MUeIoOMa v v v




NKB13 PekxomeHagauum COC 2015 ropa
00 nnuv B 65 é MrB 23 [TauneHThbl, He NpuBMBaBLLUMECS OO0
net 65 net
1rog v bornee [MaumeHTbl nonyunsumne MMNB23 oo wnv B 65 net
MNnnB 23
A0 nnn B 65 é 313
ner L
1 rog n bonee [TauneHTbl rpynn pucka npuBuUTbie paHee
n gocTturwme 65 net
[pynnbl pucka MIMB 23 NMKB 13 B 65
PY P B 65 nert AMB 23
0o 65 nert UNKn cTapwe

1 rog n 6onee 1 rog n 6onee

5 net n bonee



[lepcneKTmnBbl BAaKUMHONPOPUNAKTUKA
NMHEBMOKOKKOBOUN MHDEKLNM

* lcnonb30BaHME KOHbBIOTMPOBAHHbIX BAaKLMH C
bonbluer BaNeHTHOCTbIO (NpoxoauT
KIMHWYecKne ncnboitaHusa 15 —BaneHTHas
BaKUWHA)

* Co3gaHuMe BaKUMH Ha OCHOBE OOLLIMX aHTUTEHOB
BCEX CepoTMNnoB, GOPMUPYIOLLIUX NEPEKPECTHYIO
3aWmnTy

The Pediatric Infectious Disease Journal

Safety, Tolerability and Immunogenicity of 15-valent Pneumococcal Conjugate Vaccine in Toddlers Previously Vaccinated
With 7-valent Pneumococcal Conjugate Vaccine

Aj. Sobanjo-ter Meulen, T.Vesikari,; E. A. Malacaman,; S. A. Shapiro, DO; Michael J. Dallas, PhD; Patricia A. Hoover, BS;
Richard McFetridge, BS; J.E. Stek,; R.D. Marchese, J. Hartzel,; W. J. Watson,; L. K. Musey |

Pediatr Infect Dis J. 2015;34(2):186-194.



http://www.medscape.com/viewpublication/769

Paned Pene PainHepT, ByneHT Tanwmn

Pfizer H.C.P. Corporation, Konnegxesunnes, CLUA

HoBble AaHHbIe NO 93 PEeKTUBHOCTH

13-BajléeHTHOMU NTHEBMOKOKKOBOM n 4YTO-TO UAET B3amMeH
KOHBIOrMpoBaHHOMW BaKLMHBbI
B OTHOLLWEHUU UHBAa3UBHbIX NHEeBMOKOKKaA?

NMHEBMOKOKKOBbIX MHDEeKLULMA,
NMHEBMOHMUMU, OCTPOro cpeaHero ormrta
U HasodapuHreanbHoOro HocuTenbCcTBa

HoHTaktHaa mHdopmayma:

BakTepraneHble natoradel Nnpr OCO vy neteid 8 PouecTtepe (n=60)
30 -
25 4
20 A
15 A
10

5 -

KonuwyecTteo nocesoe

NKB 7 2007 -2009 NKB13 2010-2011

B OrcyTocTBMe pocTarnpu noceses
B pyroik SakTepraneHblA NatoraxH
O 5 pneumoniae

NEAWATPHYECKAA ®APMAKONOIMNA /20127 TOM 9/ N° 3



Make vaccine coverage a
key UN health indicator

G \ Track progress towards universal care using a wide-reaching intervention
v that all countries can readily measure, says Seth Berkley.

KaXkayro ceKyHAy B mupe
Ha3Ha4vaeTca 6onee 30 A03 BaKUUH

HuKakoe apyroe meanLUMHCKOE BMELLATeNbCTBO HE
B/IUSIET Ha TaKoe KO/aIn4YecTB ntoaen

OCTOBER2015|VOL526|NATURE|165



HeobxoanmocTb NpUBMBATbL OT MHOTMX
MHPEKUNN NpeBpaLLLaeT MUMMYHU3aLUMUIO B
cepbe3Hoe UcnbITaHl

PCV7 (IM)
3 Rota

Hep B (IM)\" * (Oral)

" IPV (SC)

N VanLldorag)
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Z
&

- [lokTOp, a aTa
npuBmMBKa OT 4ero? o

MMR (SC)
DTaP (IM) F gt PCV7 (IM)
Hep A (IM) Hib (IM)

Hep B (IM)
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WHO Position Paper, September 2015

CHUWXKEHUE BOJIN BO BPEMA
BAKUMHALUN




Cnocobbl ymeHbLeHMna 60au npu
BaKLUMHALNWK

- MeanKameHTO3Hble
- Pusunyeckme

- Mcnxnyeckme (oTBNeKawoLLme)







Kak, a9 He ckazan Bam B nepebIn pa3?? Mber moxem aenatb
HOBYHO «BCe-B-OAHOM>» BAKLIMHY BMECTO TPAAULIMOHHBLIX
MHOXeCTBeHHbIX UHbekuun. Hy naaHo. Mer caenaem 7o

B ClleAyroLmMn pas ...




Make vaccine coverage a
key UN health indicator

% \ Track progress towards universal care using a wide-reaching intervention
v that all countries can readily measure, says Seth Berkley.

Hunkakoe gpyroe meanULMHCKOE BMELLATENbCTBO
He cnocobHo
NpeaoTBpPaTUTb TAKOM AMana3oH npobaem
3 paBoOXpaHeHnA (OT annaemmm HEeKUUn Ao
OHKONOrM4YecKnx 3aboneBaHuM).

HeKoTopble BO3AENCTBUA, BKAOYAA MMMYHMU3ALUMUIO,
bonblue BAMAIOT Ha OCYLLLECTBAEHME Le/IN «300P0BbE
YyenoBeKa» U A0/KHbl ObITb LLeneBbiIMU UHAMKATOPaMM

OCTOBER2015|VOL526|NATURE|165






