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BMICT BAXKUX METAJIB Y BIPYCIH®IKOBAHUX POCITMHAX EXIHALEEI MYPMYPOBOI
BusieneHo, w0 pocnuHu exiHayei nypnypoeoi ypaxeHi gipycomM nnsMucmoz2o e'sHeHHs1 momamis. BcmaHoeneHo, ujo i3 21-20 npoaHanizoea-
HO20 MiKpoenieMeHma KoHyenmpauis dee'amu (As, V, Sb, Cr, Fe, Ba, Sr, B, Mn) y eipyciH¢ghikoeaHux pocsiuHax exiHauyei nypnypoeoi € euujoro, Hix
y konmpouni, cemu (Cd, Ni, Mo, Ti, Al, Zn i Al) — Huxy4oto, no iHwux (Pb, Hg, Cu, Co, Li) — pi3Huyi He susieneHo. [Toka3aHo, U0 8Micm 8UCOKOMOKCUY-
Hux enemeHmie (As, V, Sb, Cr, Fe) y pocnuHax, ypaxeHux eipycom, nepeeuujyeae 2paHu4Ho donycmumi koHuyenmpauii (F4K) y 1.2, 7, 2.3, 2.5 ma
3.4 pa3u 8idnoeidHo, Ha 8iOMiHy 8i0 KOHMPOIbLHUX 3pa3Kis, ¥y AKUX KOHUeHmpauis eKkazaHUX MikpoesiemeHmie 6ynay Mexax HOpMU.
Knro4oei cnoea: gpimoeipycu, sipyc nnssmucmozo e 'sHeHHsI momamis, exiHauesi nyprypoea, eaxki Mmemanu

A. OyHuny, kaHa. 6uon. Hayk, J1. MuweHko, a-p 6uon. Hayk
KHY nmenu Tapaca LLleB4yeHko, KueB

COOPXAHMUE TAXENbIX METANNOB U BUPYCUHOULIMPOBAHHbLIX PACTEHUAX 3XUHALEEU NYPNYPHOU
OG6HapyxeHo, Ymo pacmeHusi 3XuHauyeu nyprnypHoU nopaxeHbl 8UPYCOM MSIMHUCMO20 ye8ssdaHusi momama. YcmaHoesieHo, Ymo u3 21-20 npo-
aHanu3upoeaHHO20 MUKpO3/ieMeHma KoHueHmpauyusi deesimu (As, V, Sb, Cr, Fe, Ba, Sr, B, Mn) e eupycuHguyupoeaHHol 3xuHayee nyprnypHoul
eblwe, YyeM 8 300poebix pacmeHusix, cemu — (Cd, Ni, Mo, Ti, Al, Zn i Al) — Huxe, no dpyaum — (Pb, Hg, Cu, Co, Li) — pasHuybI He ebisienieHo. lMoka3a-
HO, Ymo KoJludecmeeHHoe codep)xaHue 8bICOKOMOKcUYecKux 3asieMmeHmos (As, V, Sb, Cr, Fe) 8 nopaxeHHbIX eUPyCOM pacmeHusiX npeebiwasio
2paHu4Ho-donycmumbie KoHyeHmpayuu e 1.2, 7, 2.3, 2.5 u 3.4 pasza coomeemcmeeHHO, 8 omsiu4yue om KOHMpPOoJsibHbIX 06pa3yoe, 8 KOMOPbLIX KOH-
yeHmpauyus ykasaHHbIX Memarssos 6bina e npedesiax HOPMbI.
Knroyeenle cnoea: gpumosupycsl, eupyc nImHUcCmMoz20 yessdaHusi moMama, 3XuHaues nyprypHasl, msixesible Memarnibl.
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MANTAINING THE STATUS OF UKRAINE AS A POLIO-FREE TERRITORY

The article presents data on polio immunization coverage in Ukraine by age group during 2009-2012 and the results of inves-
tigating immunity to polioviruses in various population groups during 2009-2011.Considering the current poliomyelitis situation
in the world and the possibility of wild poliovirus importation from endemic countries, continued monitoring of herd immunity is
necessary for Ukraine to maintain its status as a polio-free territory.

Key words: poliomyelitis, Ukraine, immunity.

Introduction. Poliomyelitis is an acute infectious dis-
ease affecting the nervous system, primarily the grey mat-
ter of the spinal cord [1, 2]. Poliovirus, the causative agent
of poliomyelitis, is a human enterovirus and member of the
family of Picornaviridae.

Poliomyelitis has appeared in epidemic form, become
endemic on a global scale, and been reduced to near-

elimination, all within the span of documented medical his-
tory [1]. Global expansion of polio immunization resulted in a
reduction of paralytic disease from an estimated annual pre-
vaccine level of at least 600,000 cases to fewer than 1,000
cases in 2000 [3]. Indigenous wild poliovirus type 2 was
eradicated in 1999, but unbroken localized circulation of
poliovirus types 1 continues in 3 countries in Asia and Africa
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[4, 5]. Current challenges to the final eradication of paralytic
poliomyelitis include the continued transmission of wild po-
lioviruses in endemic reservoirs, reinfection of polio-free ar-
eas, outbreaks due to circulating vaccine-derived poliovi-
ruses, and persistent excretion of vaccine-derived poliovirus
by a few vaccines with B-cell immunodeficiency [6, 7].

In 2002, the WHO European region which includes
Ukraine was certified free of poliomyelitis. Maintaining the
status of Ukraine as a polio-free territory depends primarily
on immunization, the effectiveness of which can be as-
sessed by the level of herd immunity in the country. The data
obtained during an investigation of the level of specific anti-
bodies and the data on polio immunization in regions al-
lowed us to assess the polio epidemic situation in Ukraine.

Methods. The official Ukraine Ministry of Health data
on scheduled polio immunization of children in 2009-2012
have been analyzed [8]. The results of a serological moni-
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toring of collective immunity of the population of Ukraine in
2009-2012 were analyzed, too. Virological departments of
sanitary epidemiological stations selectively investigate
specific immunity to assess the effectiveness of polio im-
munization and summit official statistical reporting forms to
the Kiev Institute of Epidemiology and Infectious Diseases
on an annual basis [9]. The results of our own serological
investigations of collective immunity in the adult population
have been used, too.

Results and Discussion. According to the Ministry of
Health of Ukraine decree entitled "The action plan for maintain-
ing the status of Ukraine as a polio-free country for 2011-2013",
polio immunization coverage of children less than 1 year of age
should be at least 95% in all administrative regions.

A comparative analysis of polio immunization of chil-
dren in Ukraine by age in 2009-2012 showed declining
levels of immunization coverage in all age groups (Fig. 1.).
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Figure 1. Polio immunization coverage of children by age group, Ukraine, 2009-2012

In 2009, polio immunization coverage of children under
one was 80.6%, the coverage with the first booster at 18
months was 75.5%, and the coverage with boosters at 6 and
14 years was 84% and 79.9% respectively. In 2010, polio
immunization coverage significantly decreased. It amounted
to 57.3% among children under one year of age, 66% in
children eligible for the first revaccination, 76.2% in children
aged 6 years, and 62.5% at 14 years of age. In 2011, 88.8%
of older children aged 14 years received a polio booster; the
coverage among 6 year olds was 87.6%. However, only
54.3% of children less than one year of age got vaccinated.
During the first 9 months of 2012, polio immunization cover-
age in Ukraine amounted to 45.9% in children less than one
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year old, 41.7% among children aged 18 months, 53.9% at 6
years of age, and 56.9% at 14 years of age.

The above results are indicative of an increasing num-
ber of people susceptible to poliovirus, which can present a
threat to the epidemiological wellbeing of Ukraine in case
of wild poliovirus importation.

A serological study using sera from healthy individuals of
various age groups was conducted at the Laboratory of Respi-
ratory and other Viral Infections to assess population immunity
to serotypes 1, 2 and 3 of vaccine strains of poliovirus.

The data analysis indicated that the majority of the
population aged 20-65 years had low-to-medium levels of
protective antibodies to the three polioviruses (Fig. 2.).
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Figure 2. Antibody levels to poliovirus types 1, 2 and 3 among the adult population of Ukraine in 2012
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Considering that the last polio booster is given to chil-
dren at the age of 14 years, a decrease of immunity was
observed in older individuals not exposed to the virus.

For example, a significant proportion (23.6%) of the
tested individuals was not protected against poliovirus type 1;
their antibody titers were lower than 1:4. Twenty percent of
the population had protective antibody titers of 1:16. High
antibody titers to poliovirus type 1 were observed in 2.7%
of the population, and only 1% of the population had anti-
body titers of 1:256.

10.9% of the population had no immunity to type 2 of
poliovirus; 28.2% of the individuals had protective antibody
titers ranging from 1:8 to 1:16. Only 0.9% of the population
had high antibody titers.

With respect to poliovirus type 3, a significant de-
crease of the share of the population with medium and
high immunity was observed. For example, the maijority
(66.4%) of the tested individuals had antibody levels less
than 1:4; 21.8% of the population had low antibody levels.
Not a single person was shown to have antibody levels
higher than 1:16.

We also analyzed herd immunity in various regions of
Ukraine in 2009-2011 (Table 1.).81.3% of the tested indi-
viduals were children less than 14 years of age. The data
indicated that the share of the tested individuals with no or
low antibody titers to type 3 poliovirus was 3 times higher
than the share of people with similar antibody titers to po-
liovirus types 1 and 2. We established that the majority of
the tested population had antibody titers of 1:64 to types 1
and 2 of poliovirus and 1:32 to poliovirus type 3.

Conclusions

The following conclusions can be drawn from the investi-
gation. During 2009-2012, immunization coverage of the
population of Ukraine decreased which led to an increase of
the proportion of the population susceptible to poliovirus. A
significant proportion of the adult population of Ukraine has
low antibody titers to poliovirus types 1 and 2; 66.4% of the
population had no protective antibodies against type 3 of
poliovirus. Children under 14 years of age had protective
antibody titers to poliovirus types 1, 2 and 3 of 1:32 to 1:64.
The adequate antibody level among the individuals below
the age of 14 years can be explained by recent vaccination.

Table 1. Immunity to poliovirus types 1, 2 and 3 among the population of Ukraine, 2009-2011

Poliovirus Type 1
Year Antibody titers
0 1:4 1:8 1:16 1:32 1:64 1:128 1:256 1:512 1:1024
Mtm Mtm Mzm Mm Mtm Mzm M+m Mtm Mtm Mzm
2009 2,240,1 5,5+0,4 10,810,5 15,840,4 18,910,7 21,510,7 16,2+0,6 6,7+0,4 1,310,2 0,3+0,1
2010 2,7+0,2 3,8+0,3 11,51£0,5 16,1+0,6 20,5+0,7 20,240,7 17,240,6 6,910,4 1,0+£0,1 0,1+0,05
2011 2,240,2 3,310,3 10,31£0,5 15,7+0,6 22,0£0,7 21,9+0,6 15,11+0,6 5,9+0,4 3,310,3 0,3+0,09
Poliovirus Type 2
2009 1,540,2 5,3+0,4 11,440,5 17,8+0,6 21,3+0,7 22,1+0,7 14,1+0,6 5,0+0,4 1,0+£0,2 0,05+0,04
2010 2,4+0,2 3,940,3 11,8+0,5 16,60,6 23,5+0,7 20,0+0,4 14,9+0,6 5,8+0,4 1,1£0,2 0,1+0,05
2011 2,110,2 3,310,3 9,7+0,5 17,7£0,6 23,9+0,7 20,510,6 14,2+0,6 5,610,4 2,840,3 0,2+0,07
Poliovirus Type 3
2009 4,5+0,3 8,1+0,5 18,7+0,7 19,4+0,7 21,610,7 16,1+0,6 8,010,5 2,610,3 0,4+0,1 0,02+0,02
2010 5,8+0,4 7,8+0,4 17,610,6 20,3+0,6 21,6£0,6 15,7+0,6 8,7+0,4 2,310,2 0,2+0,1
2011 5,6+0,2 6,4+0,4 16,610,6 22,1+0,7 23,0£0,7 15,810,6 7,210,4 2,410,2 0,8+0,1
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A. ®eceHko, acn.
KHY imeHi Tapaca LLleByeHka, Kuis

NIATPUMAHHA CTATYCY YKPAIHU, AK KPAIHW, BINIbHOI BIA NoniMienity
Y cmammi npedcmaeneHi OaHi 3a oxonyeHHsIM e8aKUyuHayieto npomu noniomienimy eikosux 2pyn HaceneHHsi YkpaiHu e 2009-2012 pokax.
lMpedcmaeneri pesynsmamu docnidxeHHs1 imyHimemy Ao eipycie noniomienimy e pisHux 2pynax HacesneHHsi @ 2009-2011 pp.. Bpaxoeyro4yu nomo-
4YHy cumyauito 3 nosniomienimy y ceimi, Moxnueicmb 3age3eHHs1 OUKUX rosiogipycie 3 eHOeMiYHUX KpaiH Ha mepumopito YKpaiHu, Heob6XxiOHUM €
KOHMPOJIb cMaHy KOoJIeKmueHo20 iMyHimemy, Onsi nidmpumku cmamycy YkpaiHu sik mepumopil, einbHoi éid noniomienimy.
Knro4voei crnoea: noniomienim, Ykpaina, imyHimem.

A. ®eceHko, acn.
KHY nmenu Tapaca LLleB4yeHko, KueB

NOAOOEPXKA CTATYCA YKPAUHDbI, KAK CTPAHbI CBOBOOHOU OT NOJIMOMUENUTA
B cmambe npedcmaeneHbl aHHble M0 oxeamy eakKyuHayuel fpomue MosiuoMuesuma 803pacmHbIX 2pynn HaceneHusi YkpauHbl e 2009-
2012 2o0ax. lMpedcmaeneHbl pe3ynbmamsl uccriedogaHusi UMMyHUMemMa K eupycam rosiuoMuesiuma e pas/luyHbIX 2pynnax HaceseHusi e 2009-
2011 22. Yyumbieasi meKywyro cumyayutro o rnosuomMuesnumy 8 Mupe, 803MOXXHOCMbL 3ago3a OUKUX I10JIUOGUPYCO8 U3 IHOEeMUYHbIX cmpaH Ha
meppumoputo YKpauHbl, HEO6X0OUMbIM s18J1siemcsi KOHMPOJIb COCMOSIHUS KOJIJIEKMUBHO20 UMMYyHUMema, 0s1s1 noddep)kaHusi cmamyca YKpauHbl
Kak meppumopuu, ceo600HolU om nosuomMuenuma.
Knroyeenie cnoea: nonuomuenum, YkpauHa, uMMyHumem.



