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Tounin SBASETCS OHON U3 HanbosIee aKTya/lbHbIX MPOGJIEM 34PaBOOXPAHEHUS BO BCEM MUPE, 3 STMAEMMU TPUIIIa He-
DEAKO COMPOBOXAAIOTCS IMOBBILLIEHUEM 3360/1EBAEMOCTH HACETIEHNS THEBMOHUAMU. C UCIIONIB30BAHUEM OQULNGITEHBIX
CTaTUCTUYECKUX AaHHBIX HAOTIIOAEHMI Obi/T [IPOBEAEH GHA/IN3 CBSI3N MEXAY 3a60/1EBAEMOCTbLIO THEBMOHMUSMU U 3a60s1e-
BAEMOCTBIO PUIIIOM B PA3HbIX PEMMOHaxX YkpanHsl 3a rnepnog 2007-2011rr. Pesy/ibTaTsl NCCIEL0BaHHUS T0KA3a/M, HYTO
3a60/1€BAEMOCTD HEBMOHNEN 38 ITOC/IEAHNE [O4bI B YKPANHE UMEET CWIbHYIO KOPDETSLUMOHHYIO CBA3b C MOKA3aTeIeM

3a60/1€BaEMOCTH PUIIITOM.

KntoueBble cnosa: punm, NHEBMOHUSI, KOPPENSILMOHHAs CBA3b.

AKTYanbHicTb.

Mpun € Hanbinbl PO3MNOBCIOMKEHUM Ta MacoBUM
iHeKUiNHMM 3aXBOPIOBaHHSAM B YCbOMY CBITi. 3a AaHUMK
BOOS, wopiyHo Ha rpun xBopitoTb make 100 MnH
nogen y BCbOMY CBiTYy, a B MepioguM MaHaemin ix
3aranbHa KinbkicTb 36inblyetbca B 4-5 pasiB. Bigowmo,
LLIO MPaKTUYHO KOXHAa TPeTd foanHa B CBITi, 9K MiHIMYyM,
LLIOPIYHO XBOpi€ Ha rpun Ta rocTpi pecnipaTtopHi BipyCHi
3axsoptoBaHHs [1]. Tpun Ta iHwi FPBlI B YkpaiHi €
HanbinbL PO3MNOBCIOAXEHOK iH(EKLiINHOI NaToNorieto.
3rigHo paHux ueHTpy rpuny Ta M'PBlI MO3 YkpaiHu nik
piBHA 3axBOPIOBAHOCTI Ha rpun B OCTaHHi  POKK
konuBaetbca Big 17 po 45 Ha 100 Tuc. popocnoro
HaceneHHs (puc. 1) [2].
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3axeoproBanictk Ha Tpun Ha 100 Tve.

Micami poxy

Puc. 1. I[Hme+cugHull MoKa3HUK 3axeoprogaHocmi Ha epurl
(2011-2013 pp.)

i paHi goseBonsoTb BBaXkatu rpun  cTpaTeridyHo
BaXXNMBOK MeAMYHOI npobnemoto, ska noTpebye Brpo-
BaKeHHS edpeKTUBHUX YHihikoBaHMUX NpoTuenigemMiyHmnx
3axofiB i IX YiTKOI koopAuHaLii Ans MiHiMi3auii piBHIO

3aXBOPKOBAHOCTI, colianbHMX Ta €KOHOMIYHUX BTpaT. He
MOXXHa OOMMUHYTW | TOW pakT, WO CMEpPTHICTb Big rpuny
Ta MOro ycknagHeHb 3aMMae neplue Micue cepepn BCiX
iHbeKUiMHMX 3axBOplOBaHb, MpPU LUbOMY B CTPYKTYpI
CMEpPTHOCTI Ha nauieHTiB BikOM cTapwux 3a 65 pokis
npunagae 80-90%. Cepen nauieHTiB Ginbw monogoro
Biky (45-64 pokiB) 6e3 cynyTHbOI naTonorii cMepTHICTb
BiA4 rpuny Ta WMOro ycknagHeHb cknagae npubnusHo 2

Bunagkmn Ha 100000 oci6 [3]. Tpun Hepigko
YCKNagH'TbCA HerocniTanbHUMu OakTepiansHUMmn
iHbEeKUiSMM  HWKHIX  guxanbHux wnaxis  (HIHOLW),

npoBigHe Micue cepepn siknx 3aimae NMHEBMOHIs (puc. 1)
[4, 5]. MaHaemii rpuny y 20-my ctopiudi (1918, 1957 i
1968 pp.) nokasanu, WO rpunosHa iHdekuis cnpuse
eBontouii S. pneumoniae (NPOBIGHOTO NaToOreHy MnHEB-
MOHiIl) B OpraHiamMi nioguHu Big CUHAHTPOMHOro opraHiamy
0O  noTeHuiiHo  cmepTenbHoro  36yaHuka  [6-10].
MpoTsirom UMx NaHgemin BinblWicTb NeTanbHUX BUNaaKiB
Oynu noe’si3aHi He 3 MEPBMHHOI BiPYCHOK iH(IEKLiED, a 3
BTOPVHHOK 6GaKTepianbHOW, MNepeBaXHO MHEBMOKOKO-
BOW, iH(ekuieln. Tak, nocTMopTanbHe [AOCHiAKEeHHSA
3paskiB nereHiB Big 96 ntogen, XBOpUX Ha rpyn nig yac
naHgemii 1918 p., BUABUNO Ko-iHObeKUito S. pneumoniae
(23,2%), S. haemolyticus (18,0%), S. aureus (7,7%) i H.
influenzae (4,7%) [11]. AHanoriyHa TeHAeHuUia mana mic-
ue i nig 4Yac naHgemii «cBuHsMoro» abo KanicopHin-
cekoro rpuny A (H1N1) B 2009 poui. B CLUA npwu
[ocCrigXeHHi 3paskiB LUMATOYKIB fereHiB, BigidpaHnx npu
ayToncii y xBopux Ha naHgemiynui rpun A (H1N1) 6yno
BusiBneHo S. pneumoniae y 13% Bunagkis. B pocnia-
XKEHHAX, npoBefdeHUx B ApreHTUHi Ta HAnowii, Gyno
BCTaHOBMNEHO, WO npubnuaHo B 50% BuNagkiB TSHKKOro
nepebiry 3axBoptoBaHHS Bipyc rpuny 6yB acoLiioBaHuii 3
nHeBMoKokamu [12-14].

’ LiumysanHs npu amecmauii kadpie: [3tobnuk 5.0., Conostios C.O. PempocriekmusHull aHari3 3axeoprogaHoCmi Ha epur ma rHeeMOHii 8
OKpeMux peeioHax yKpaiHu ma cuHepeiamy mix Humu // Tpobnemun exonorii i MeayumHn. — 2014. —T. 18, Ne 3-4. — C. 19 -23.



Tom 18, N 3-4 2014 p.

3a cTatMCTMYHMMKM JaHuMK, MHEBMOHIS nocigae
nepwe Micue cepeg nNpuYMH neTanbHOCTI i CMepPTHOCTI
Bif YCiX iHpEeKLiMHMX 3aXBOPIOBaHb, LLIOCTE — cepeq YCix
NpuyMH neTanbHOCTi i 4eTBepTe cepes nNpuYnH
CMEepPTHOCTI y XBOPUX cTaplue 65 pokiB. B pisHux kpaiHax
CBITY 3axBOpPIOBaHICTb Ha MHEBMOHIIO KONMBAETLCA Bif
3,5 0o 15 BunagkiB Ha 1 TUC. HaceneHHs, a CMepTHICTb
— Bia 2 — 3 8o 25%. B CLUA wopoky 6Ginblie 4 MrH. ocib
XBOPilOTb Ha MHEBMOHIiO, 3 HUX A0 25% noTtpebyoTb
NiKyBaHHSA B yMOBaXx cTauioHapy [15, 16].

Ha oCHOBI pi3HUX criocTepexeHb, NPOBEAEHUX B Pi3HMX
KpaiHax CBIiTy, IpUM BBAXAETbCSI BaKIMBUM  YMHHUKOM
BMCOKMX TEMMIB  3aXBOPIOBAHOCTI Ha  GakrepianbHi
MHEBMOHIi, NpX LbOMY CTYNiHb KOPENsALUHOro 3B’S13Ky MiX
3aXBOPIOBAHICTIO Ha rpun i BakTepianbHUMKM MHEBMOHISIMA
KONMUBAETLCA Bi4 HW3bKOro A0 nomipHoro [17]. [Mikn
3aXBOPIOBAHOCTI Ha rpur, a Takox bakTepianbHy MHEBMOHItO
TakoXx 36iraloTbCs B Yaci Ta CrocTepiraloTbCA NEPEBAKHO B
3umoBui nepiof [18-21]. TM He MeHLwe, B YKpaiHi BiACYTHI
yiTKi gaHi, Ski 6 nigTBEpMKYBanu MOXIMBUIA B3aEMO3B 30K
MDK ~ 3aXBOPIOBAHICTIO Ha rpun i  HerocnitanbHOW
nHeBMOHi€et0. Tomy, MeToto faHoi po6oTuh 6yno npoeeaeHHs
PETPOCNEKTVBHOIO aHarnidy NoLUMPEHOCTi LMX MaTonoriYHNX
CTaHiB B Hawii kpaiHi npotsarom 1998-2011 pp. Ta nowyk
MOXIIMBOIO B3aEMO3B'A3KY MiXK HAMW.

OpraHisauia Ta MeToaM AOCAIMKEHD.

Ona pocsarHeHHs noctaBneHoi Metu Oynu  npo-
aHanisoBaHi oQiLiiHi CTaTUCTUYHI AaHi i3 OOBIOHUKIB, SKi
LWopiyHO BMAaloTbCa HauioHanbHOW akagemielo Meauu-
HUX Hayk, LleHTpom MeaunyHoi ctatuctukn MO3 YkpaiHu,
OY «HauioHanbHWM iHCTUTYT dTusiaTpii i NynbmoHonorii
im. ®.I". AHoBcbkoro HAMH Ykpainu i LieHTpom rpuny Ta
'PBI MO3 Ykpainu [4, 22, 23].

AHani3 3axBoptoBaHOCTI Ha rpun B YkpaiHi (Ha 100 Tuc.
HaceneHHs) 3a nepiog 3 1994 no 2010 pp. Hao4yHO
OEMOHCTPYE HiTKy TEHAEHL,IO A0 3HKEHHS 3aXBOPIOBAHOCTI
Ha rpun sk cepeg Aopocnux, Tak i cepepq aiten (puc. 2).
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Puc. 2. [JuHamika 3axeoptogaHocmi Ha 2pur 8 YkpaiHi Ha 100
muc. HaceneHHs1 (1994-2010 pp.)

CepenHi nNOKasHVMKM 3aXBOPKOBAHOCTI Ha rpun B
okpemux perioHax Ykpainu 3 1998 no 2010 pp. ceigyatb
npo Te, WO Hanbinblw BMCOKI PiBHIi 3aXBOPHOBAHOCTI
3apeecTpoBaHo Yy JlbBiBCbKin obnacTi (2662,5 Bunagkis
Ha 100 000 HaceneHHsl), wo y 493 pasu nepesuLlye
BignoBiaHWI nokasHuk y AP Kpum (puc. 3).
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Puc. 3. CepedHili nokasHUK 3axe80po8aHOCMI Ha epurl 8
peeioHax YkpaiHu (1998-2010 pp.)
3axBOPIOBAHICTL Ha Tpyn y MixXenigeMiyHum nepiog
NPakTUYHO He 3YCTPIYaeTbCs, a CEe30HHe MNiABULLEHHS,
3BMYANHO, CMOCTEpIraeTbCa y rPyaHi, carawum nika y
NOTOMY Ta 3racarum B KBiTHI (puc. 4).
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Puc. 4. CepedHili noka3HUK Ce30HHOCMI 3ax8oprosaHOCMi Ha
epurn
Oo 2009 p. cmepTHICTb Big rpuny 3anuwanaca Ha
HU3bKOMY piBHi i He nepesuwiyBana 0,05 BunagkiB Ha
100 000 HaceneHHs Pi3ke 30inbLUEHHA JaHOro nokasHuka
(mamke y 30 pasiB) BigMi4eHO B nepiof enigemiyHoro
ce30Hy 2009-2010 pp. (puc. 5).

Cepenue snauenua no poxax - 0,28 ua 100 Tuc. uvacenennn
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Puc. 5. QuHamika cmepmHocmi 8id epurny ma PBI e YkpaiHi
(2001-2010 pp.)

OdidinHi cTaTUCTUYHI AaHi, Ha Xanb, Oaneko He
MOBHICTIO XapakTepusyloTb enigemMionoriyHy cutyadio 3
HerocnitanbHOi NHeBMOHIT B YkpaiHi Ta okpemux ii
perioHax. Lle nos’si3aHO 3 TuM, WO B OQILiNHNX
CTaTUCTUYHMX OOKYMEHTaxX HaBOAMTLCA 3aXBOPHOBAHICTb
BCiMa BUAaMM NHEBMOHIi, BKIIOYaIOUM SK HerocnitanbHy,
Tak i HO30KOMianbHy MHEeBMOHI0. [1poTe, noKasHWKM,
HaBe[leHi B LUMX JOKyMEHTax, BCe X Taku [03BONsTb
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BUSIBUTM OKpeMi TeHAeHUii, noB’'s3aHi 3 [gaHow

natonorieto (puc. 6).
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Puc. 6. 3axgoprosaHicmb Ha MHE8MOHIt0 OPOC/I020 HACeIeHHs
YkpaiHu e 2007-2011 pp. (kinbkicmb eunadkie Ha 100 muc.
HacesneHHs)

Hanbinbll BMCOKa 3aXBOPHBAHICTb HA MHEBMOHIO B
YkpaiHi 3a octaHHi 5 pokiB Bigmiyanacs y 2009-2010
pokax. Tak, y 2010 p. BoOHa nepeBuLlyBana BignoBigHWUA
nokasHuk 2008 p. Ha 24,2%, a'y 2011 p. — Ha 5%. AHani3
3axBOPHOBAHOCTI Ha MHeBMOHito B 2007-2011 pp. 6yB
npoBefeHnii y 4 perioHax YkpaiHu: IBaHO-PpaHKiBCbKilA,
BiHHMubKin, KuiBcbkin Ta [HINponeTpoBCbki obnacTtax
(puc. 7). TMpu uboMy, OaHuiA NokasHWK OyB CYTTEBO
BULLMM 33 CepeHbOCTaTUCTUYHWUIA MOKA3HUK MO KpaiHi y
BiHHMUBKIRN, IBaHO-PpaHkKiBCbKil i KuiBcbkin obnactax. B
TOW camuini 4Yac y [HinponeTpoBcbkii obnacTi BiH
BUSIBMBCS [JELIO HWKYMM BigMOBIQHONO MOKa3HMKa Mo
YkpaiHi B uinomy. Kpim Toro, HaBeaeHi aaHi nepekoHnMBo
cBigyatb nNpo Te, WO B YCiX LUMX perioHax niku
3aXBOPIOBAHOCTI Ha MHEBMOHit0O npunagann Ha 2009-
2010 pp. Tak, B IBaHO-®PpaHkiBCbKiIM 0OGnacTi 3axeo-
ptoBaHicTb y 2009 p. 6yna Ha 11,7% Buwwoio, Hix y 2008
p., ay 2010 p. — Ha 6% Buwoto, HiX y 2011 p.
BignosigHo. y Kniscbkin obnacri nokKasHuK
3aXBOPHOBAHOCTI BUpIC, Yy MOpiBHsHHI 3 2008 p., y 1,2
pa3n, a 'y 2010 p., y nopiBHsiHHi 3 2011 p., BiH BUABMBCS
BULLMM Ha 5%.
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3axpopioBaniers na 100 Tue. nacenenus

BAHO-
DpaHKiBeKa 001
460

PONETPOBCEKA
001
406

Bimmisra 0. Kninchka 06:1.

%2 007p. 468 678

#2008p. 432 389 419 616
=2 009p. 532 476 548 740
®2010p. 631 498 504 868
#2011p. 605 466 466 825

Puc. 7. 3axeoprogaHicmb Ha MHEBMOHIt0 8 JesiKUX peaioHax

YkpaiHu Ha 100 muc. dopocrozo HaceneHHsi 8 2007-2011 pp.

AHania CcTaTUCTMYHMX JaHMX NpPOBOAMBCH  3a
[OMOMOrol MporpamMHoro 3abesneyeHHs. KopensiuiiHui
aHanis, a came BW3HA4YeHHs1 KoediuieHTa kopensuil
MipcoHa Ta perpecinHuMn aHanis, nposBogunu 3
BuKopucTaHHam MS EXCEL 2010. lNMobyaoBy KpuBmx
iHTepnonsauii NpoBOAUNM 3 BUKOPWUCTaHHAM NakeTy
npuknagHux nporpam Mathcad 15.

3a cTatMCTMYHMMM JaHMMU  3aXBOPKOBAHOCTI Ha
NHEBMOHI0 B BiHHUUBKIN, [HINponeTpoBCbKin, IBaHO-
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dpaHkiBebkin Ta KuiBcbkin obnactsax 6ynm nobygoBaHi

BignoBigHi nMiHiMHI  perpecinHi  mogeni  (puc. 8a-8r).
PesynbTaTtn MOZENOBaHHS oynn 3icTaBneHi
iHTEHCMBHOMY MOKa3HWKY 3axBOPIOBAHOCTI Ha rpun y
BKa3aHWX perioHax YkpaiHu.
Bingnupka o6racte
700 y=173%F 391,
631 -
_603

N
=)
S

500 46:

—— 432

2008

400

200

100 +

axnopronanicts na 100 THe. Nacenenna
g
2

sz

2009
Pik

<
'

2007 2010 2011

a

JHINponeTpoBCcEKa 06IaCTh

600

VT 229x+378,3

2008 2009 2010 2011
Pik

6

IpaHO-DpaHKIBCEKA 00TACTE

500

406
400

300

200

100

3axnoponamicts na 100 THe. naceTenna

600
y=97xt450.3

1111

2009 2010 2011
Pik

se0 50

400
300
200 -
W0
o

2008

3axpoplopaHicTh Ha 100 THe. HACETTEHHA

B
Kmuipcnka o6nactn

1000
y=34.6x+581.6
85

_—

900 -

200
678

| I
o} I

2007 2008 2009
Pir

700

B3axpopiopanicte ua 100 tuc. HaceneHns

2010 2011

r

Puc. 8a-82. PeezpecitiHi niHiliHi Modeni 3axeoprogaHocmi Ha
MHEeBMOHI0 8 OKpeMux obnacmsix YkpaiHu
Byno BusABMNEHO, WO iCHYE CWUMbHWUIA KOPEnsALUinHWUIA
3B’AA30K MiX iHTEHCMBHWM MOKa3HMKOM 3aXBOPHOBAHOCTI
Ha Trpvn B OKPEMOMY pPErioHi Ta KyTOM Haxuny
perpecinHoi  mMogeni 3axBOPHOBAHOCTI Ha MHEBMOHIO
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(koedpiuieHT Kopensuii MipcoHa ctaHoBuTb 0,91). TobTO.
YMM IHTEHCMBHILLUM € NOKa3HWK 3aXBOPIOBAHOCTI Ha rpwmn,

TWMM, BIOMNOBIAHO, OiNbl IHTEHCMBHOK € 3aXBOPIOBAHICTb
Ha MHEBMOHItO B LiIbOMY perioHi (Tabsn.).

Tabnuys
38’A30K MiXX iIHMEHCUBHUM MOKa3HUKOM 3aX80pH8aHOCMI Ha 2purl ma 3axeopr8aHOCMI0 Ha MHEBMOHII 8 OKpeMUX peaio;-/gx
3axBOpOBaHICTb Ha IHTEHCUBHMI NOKa3HWK
O6nacTs MHEBMOHI0 N 3aXBOPIOBAHOCTI Ha rpun Ha KoediuieHT kopernsuii
(2007-2011 pp.) (perpeciiiHa 100 T1c. HaceneHHs MipcoHa
MoZernb) (1998-2010 pp.)
BiHHMLbKa y =47, 3x+391,7 1978,13
[HinponeTpoBCbka y = 22,9x+378,3 1641,44 091
IBaHO-®paHKiBCbka y = 9,7x+450,3 985,56 ’
KuiBcbka y = 54,6x+581,6 1896,13
O6roBopeHHs. BUCHOBKM.

B pesynbTaTti gocnigKeHHA MW BUSIBUINMK,  LLO
3axBOPIOBAHICTb Ha MHEBMOHIO Mae TiCHWMA 3B'A30K 3
UMpKynguieto rpuny 8K nig vac nepiogy Ce30HHMX
enigemin. Tak i nig 4Yac nadHgemii rpuny (2009 p.) B
YKpaiHi. 3axBoptoBaHiCTb HA MHEBMOHIIO Ma€ NMOCNiJOBHY
TeHOeHUilo [0 3poCTaHHA Ha npuknagi 4 perioHiB
YkpaiHu, WO po3rnsagalTbCs, He3BaKalouuM Ha MeBHi
BiIMIHHOCTi B CTpPOKaX i TPUBANocCTi UMpKynauii rpuny.

BpaxoBytoun BenuyesHy  3HaudyLliCTb  MHEBMOHIl
CbOroHi, HaBiTb HE3HAYHWI 3B'A30K MiXK 3aXBOPIOBaHICTIO
Ha Ul Hedyry Ta TPUNOM € BaXMUBMM BiOKPUTTSM,
OCKINMbKM MEeBHa YacTuHa MHEBMOHI Moxe OyTu
nonepemkeHa LUNSXOM BakuuHauii npoTu rpuny. AHani3
CTaTUCTUYHUX OaHUX SIBRSie neplly crnpoby po3yMiHHS
Hacnigkis BAMAMBY UUPKYNsUil rpuny Ha 3axBOpOBaHICTb
MHEBMOHIEIO Y KpaiHi 3 NTOMIpHUM KNiMaToM.

MpoBeneHe pocnigkeHHs mae psg obmexeHb. [Mo-
nepLue, BOHO MPOBOAWMOCH 3 BUKOPUCTAHHAM AaHUX i3
OBOX HEe3amneXHWX i He3B's3aHMX CUCTEM CMOCTEPEXEHb
3a 3axBOPIOBAHICTIO, B TOW 4ac, SK OMNTUMAarbHUM Mae
OyTM KOHTPOSMb KOXHOFO 3apaxeHHsi rpurnom abo
nHeBMoOHielo. OpHak, BiAHOCHA pIOKICTb TakMx AaHux
O3Hayae, Wo nodibHi [ocnimkeHHs, Hapasi He €
MOXINMBMMKM B YKpaiHi 3 ypaxyBaHHSIM HMHILIHBOI
CUCTEMU MOHITOPUHIY HJEKLINHUX 3axBoptoBaHb. Kpim
TOrO, OCKINMbKA HaBiTb iHEKUis rpuny cepeaHbol
Ba)XKOCTi MOXe MPU3BECTU A0 NMHEBMOHIi, 06CTEXEHHSA Ha
rpyn noBuHHO OyTu GinMbll YacTMM cepen XBOpMX Ha
NHEBMOHIt0. PeTpocnekTuBHI KOropTHi gocnigkeHHst abo
JocrigXeHHa “BUNAfOK-KOHTPONb” TakKOX € CKnagHUmmu
Ons  npoBefeHHs, OCKIMbKA Ha MOMEHT BTOPWUHHOI
GakTepianbHOI MHEBMOHI(, Ika MOXe BUHUKHYTU Grn3bko
OAHOr0 TWXHS Micns iHQIKYBaHHA FPUMNOM, YyTIMBICTb
OOCTYMHUX KOMEPUINHMX KNiHIYHMX TecTiB Ha rpun byae
HU3bKOK cepeq aiten Ta gopocnux. [o-gpyre, Hawe
OocrigXeHHs He 6epe A0 yBaru iHWi NOTEHUiNHI YMHHMKMN,

Taki sk xonogHi TemnepaTypu abo  LMpKynsuio
pecnipaTopHO-CUHLMTIanNbHOrO  Bipycy, SIKMA  TaKOX
BBaXaeTbCs, B [MEBHUX BUNagkax, € nepeaymoBOlO

3aXBOPIOBAHHSA Ha NHeBMOHiIto [15, 16, 19].

TakvuMm 4YMHOM, MW BUSIBMNN, LLO LIMPKYMALA rpuny €
acoLinoBaHoO 3i LLOPIYHUM 30inbLLUEHHAM
3aXBOPIOBAHOCTI Ha MHEBMOHIlO Mig 4ac SK Ce30HHWX
enigemin, Tak i, ocobnuBo, Mig Yac naHgemii rpuny B
YkpaiHi. Y nomipHOMy knimaTi, rpun, WMOBIpPHO, rpae
nocepegHlo, ane MOXNUBO  3anobikHy ponb Yy
CMPUAHATIMBOCTI O 3aXBOPIOBAHHA Ha  BTOPUHHY
GakTepianbHy nHeBMOHil0. Came BMKOHaHHS nporpamM
BakuMHauii npoTu rpuny € Hanbinbw edgekTUBHUM
MEeTOAO0M MPOINaKTUKN LMX 3aXBOPIOBaHb.
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B pesynbTaTi gocnigkeHHst 6yno BCTAHOBMEHO, LWO
HerocniTanbHi MHEBMOHIi 3a¥iMalTb NpoBigHE Miclue B
CTPYKTYpi 3aXBOPIOBaHb HWXHIX AMXanbHUX LWNsXiB B
Ykpaini. X MOWMPEeHICTb xapakTepuayeTbCs CyTTEBUMM
BiAMIHHOCTAMM B Pi3HUX perioHax Ykpainu. MNpu Ubomy,

BUCOKi PiBHi 3axBOPHOBAHOCTI Ha NHEBMOHILO
crnoctepiranuca B KuiBcbkin,  [JHiNponeTpoOBCbKilA,
BiHHUUBKIN Ta IBaHO-PpaHKiBCbKiN obnacrax.

PesynbTaT gocnigXeHHs nokasanu HasiBHICTb 4iTKOro
KOpensuinHOro 3B’A3Ky MiX 3axBOPIOBAHICTIO Ha rpuvn i
MHEBMOHIEID, WO HeobxiaHO BpaxoByBaTW Mpu po3pobui
cTpaTerin NpoinakTuky LUmMx Heayr.
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ENGLISH VERSION: RETROSPECTIVE ANALYSIS OF INFLUENZA AND
PNEUMONIA MORBIDITY AND THEIR SYNERGISM IN SOME
REGIONS OF UKRAINE"

Dziublyk Ya. O., Soloviev S. O.
Institute Phthisiology and Pulmonology named after F.G.Yanovsky AMS of Ukraine
National Medical Academy of Postgraduate Education named P. L. Shupik

Influenza is one of the most topical public health problems worldwide, and the increased morbidity of pneumonia during
Influenza epidemics is often observed. The aim of this study was to analyze the incidence of influenza and pneumonia in
Ukraine for 1998-2011 years by means of retrospective analysis, and to find possible correlation between these condi-
tions. Organization and methods. The data from official statistical sources, issued by National academy of medical sci-
ences, National institute of phthisiology and pulmonology and Influenza control center were analyzed. Using data for
Vinnitska, Dnjpropetrovska, Ivano-Frankivska and Kyivska oblasts corresponding linear regression models were built. The
results of the modeling were compared with morbidity indices for current regions of Ukraine. Results. A strong correla-
tion was revealed between intensive index of influenza morbidity in each region and an angle of regression model for
pneumonia (Pearson’s correlation coefficient was 0,91). Conclusion. It was established that pneumonia held the leading
place in the structure of low respiratory tract diseases in Ukraine. A clear correlation was revealed between influenza and
pneumonia morbidity, which is worth to consider while making prevention programs for both diseases.
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Actuality. 7000

Influenza is the most prevalent and massive infec-
tious disease in the whole world. According to WHO,
about 100 million of people suffer from influenza annual-
ly. This number increases during pandemic years by 4-5
times. It is well known, that each third taken subject has
at least one episode of influenza or common cold a year
[1]. In Ukraine influenza and other viral respiratory infec-
tions are the dominating infectious pathologies. Accord-
ing to the data, published by MOH of Ukraine influenza
control center, the peak level of morbidity for the last
years is within the range from 17 to 45 cases per 100 000
of adult population (Fig. 1).
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Fig. 1. Intensive influenza morbidity index (2011-2013 years)

These data make influenza a strategically important
medical problem, requiring introduction of an effective
anti-epidemic measures and their strict coordination in
order to minimize morbidity and economic burden. In the
structure of mortality and complication influenza also
holds the first place among all infectious diseases. The
mortality is higher in elderly, accounting for 80-90% of
cases for 65 and older age group. In the age group 45—

" To cite this English version: Dziublyk Ya. O., Soloviev S. O.. Retrospective analysis of influenza and pneumonia morbidity and their synergism
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64 years the influenza mortality is 2 cases per 100 000
inhabitants [2]. The most common complications of influ-
enza are community-acquired bacterial infections of res-
piratory tract, mainly pneumonia (Fig.1) [3]. Influenza
pandemics in 1918, 1957 and 1968 revealed the shift of
S. pneumonia (pneumonia pathogen) from a synantropic
microorganism to potentially lethal pathogen [5]. Most of
lethal outcomes during those pandemics were caused
rather by pneumococcal infection than viral infection. An
96 autopsies findings during 1918 pandemic revealed co-
infection with S. pneumoniae (23,2%), S. haemolyticus
(18,0%), S. aureus (7,7%) and H. influenzae (4,7%) [10].
Same was true for California H1N1 influenza pandemic in
2009. In USA from autopsy lung specimens S.
pneumoniae was isolated in 13% of cases. In clinical
studies, conducted in Argentina and Japan, it was esti-
mated that about 50% of severe cases of influenza had
been associated with pneumococci [11-13].

Based on statistical data, pneumonia is a leading
cause of death among all infectious disease, and the
fourth — among death causes for the people aged 65
years and older. Pneumonia incidence varies in the world
from 3,5 to 15 cases per 1000 inhabitants with mortality
rate from 3 to 25%. About 4 million people in USA suffer
from pneumonia annually, 25% of them require hospitali-
zation [14, 15].

Different world surveys report influenza as an im-
portant factor, facilitating high rates of bacterial pneumo-
nia morbidity. At the same time a grade of correlation be-
tween influenza and pneumonia varies from low to mod-
erate [16]. The pikes of pneumonia and influenza morbid-
ity overlay, especially in winter season [17-20]. Neverthe-
less, for Ukraine there are no such data, which could
clearly demonstrate such correlation. Hence, the aim of
this study was to analyze the incidence of influenza and
pneumonia in Ukraine for 1998-2011 years by means of
retrospective analysis, and to find possible correlation
between these conditions.

Organization and methods.

The data from official statistical sources, issued by
National academy of medical sciences, National institute
of phthisiology and pulmonology and Influenza control
center were analyzed [3, 21, 22].

The analysis of influenza morbidity (per 100 000 in-
habitants) clearly demonstrated a decrease of this index
both in children and in adults (Fig. 2).
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Fig. 2. Incidence of influenza in Ukraine per 100 000 inhabitants
(1994-2010 years.)

The highest levels of morbidity for the period 1998-
2010 were registered in Lviv oblast (2662,5 cases per
100 000 inhabitants), which was 493 times higher than in
Crimea Republic (Fig. 3).
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Fig. 3. Mean incidence of influenza by oblasts in Ukraine (1998-
2010 years)

The influenza incidence between epidemics is literally
not observed. A seasonal growth is observed in Decem-
ber, reaching the maximum in February, almost disap-
pearing in April (Fig. 4).
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Fig. 4. Mean index of seasonal incidence of influenza

Until 2009 the mortality due to influenza was low —
0,05 cases per 100 000 inhabtants. A prominent (30-fold)
increase of this index was registered in epidemic season
in 2009-2010 (Fig. 5).
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Fig. 5. Mean mortality due to influenza and other viral respiratory
infections in Ukraine (2001-2010 years)

Official statistics, unfortunately, doesn’t fully describe
a real epidemiology situation in Ukraine and its regions.
The matter is that statistical reports do not differentiate
between community-acquired and hospital pneumonia.
But, despite this fact, these reports help to reveal certain
trends (Fig. 6).
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Fig. 6. Pneumonia morbidity in Ukraine in adults 2007-2011

years (per 100 000 inhabitants).

The highest numbers of morbidity were registered in
2009-2010. In 2010 it exceeded corresponding value of
2008 by 24,2%, in 2011 — by 5%. An analysis of morbidi-
ty was conducted in four oblasts of Ukraine: Ivano-
Frankivska, Vinnytska, Kyivska and Dnipropetrovska (Fig.
7). This index was significantly higher than mean Ukrain-
ian in such oblasts as Vinnytska, Ivano-Frankivska and
Kyivska. In Dniproptrovska oblast this index was below
the average value. The data presented convincingly
demonstrate that maximums of morbiditity in current ob-
lasts were noted in 2009-2010 years. In lvano-Frankivsk
oblast the incidence of pneumonia in 2009 was 11,7%
higher than in 2008, and in 2010 — by 6% higher than in
2011. Correspondingly, in Kyivska oblast the morbidity
index increased in comparison with 2008 by 1,2 times, in
2010 by 5% in comparison with 2011.
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Fig. 7. Pneumonia morbidity in some oblasts of Ukraine per
100 000 inhabitants in 2007-2011 years.

A statistical analysis was performed using PC soft-
ware. Pearson’s correlation coefficient and correlation
analysis were performed using MS EXCEL 2010. A con-
struction of interpolation curves was done using Mathcad
15 software package.

Using data for Vinnitska, Dnipropetrovska, lvano-
Frankivska and Kyivska oblasts corresponding linear re-
gression models were built (Fig. 8). The results of the
modeling were compared with morbidity indices for cur-
rent regions of Ukraine.
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Fig. 8a-d. Linear regression models of pneumonia morbidity for
some oblasts of Ukraine

A strong correlation was revealed between intensive
index of influenza morbidity in each region and an angle
of regression model for pneumonia (Pearson’s correlation
coefficient was 0,91). The more intensive was the influ-
enza morbidity, the more intensive was the incidence of
pneumonia in current region (Tab. 1).
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Table 1

A correlation between intensive index of influenza morbidity and pneumonia incidence in some oblasts of Ukraine

Pneumonia incidence Influenza incidence Pearson’s correlation coef-
Oblast (2007-2011 ﬁggi})(regres‘ (1998-2010 years) ficient
Vinnytska y = 47,3x+391,7 1978,13
Dnipropetrovska y =22 9x+378,3 1641,44 0.91
Ivano-Frankivska y = 9,7x+450,3 985,56 ’
Kyivska y = 54,6x+581,6 1896,13

Discussion.

In current study we revealed that pneumonia morbidi-
ty was closely correlated with circulation of influenza virus
both during epidemic and pandemic in 2009 in Ukraine.
The pneumonia incidence had a trend towards the
growth, which was demonstrated on example of four ob-
lasts, despite certain differences in terms and duration of
influenza virus circulation.

Considering the tremendous significance of pneumo-
nia nowadays, even a weak correlation between this dis-
ease and influenza is a real breakthrough, since a num-
ber of cases may be prevented by influenza immuniza-
tion. Current statistical analysis is the first attempt in un-
derstanding of influenza virus circulation and its influence
on pneumonia incidence in a country with mild climate.

This study has some limitations. First, it utilized the
data from two unrelated sources of survey data, while a
control of either influenza or pneumonia was crucial. Un-
fortunately, under current condition this is impossible to
achieve. Moreover, since even mild influenza can lead to
pneumonia, the influenza tests should be widely used
among pneumonia patients. Retrospective of case-
control studies is difficult to conduct, since at the moment
of manifestation of pneumonia the commercially available
tests for influenza detection both in children and adults
would become not useful. Second, in current study we
didn’t consider other potential factors as low temperature,
circulation of respiratory syncytial virus, which are also
pre-dispositive for pneumonia [15, 16, 19].

Thus, we revealed that circulation of influenza virus
was associated with increasing incidence of pneumonia
both during seasonal epidemics and pandemic in
Ukraine. In mild climate the influenza plays a role of a
messenger in pathogenesis of secondary bacterial
pneumonia. Assuming this statement, it becomes rea-
sonable to pay more attention on vaccination programs in
order to prevent pneumonia.

Conclusion.

It was established that pneumonia held the leading
place in the structure of lower respiratory tract diseases
in Ukraine. Its incidence was characterized by certain dif-
ferences between regions of the country. The highest
values of morbidity were registered in Vinnitska,
Dnipropetrovska, Ivano-Frankivska and Kyivska oblasts.
The results of the study demonstrated a clear correlation
between influenza and pneumonia morbidity, which is
worth to consider while making prevention programs for
both diseases.
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