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Bo3moxkHbIE (haKTOPHI PUCKA U IIPEAUKTOPHI PAa3BUTUA ITHEBMOHUHU
NPU KOKJIONTHONU MHPEeKIuu

BacronuH A.B., Kpacuosa E.U., Kapnosuu I'.C.

@OI'BOY BO «Hosocubupckuil 2ocydapcmeaeHHbvlil meduyuHckuil yHugepcumem» Munsdpasa Poccuu

Possible risk factors and predictors of pneumonia development in
pertussis infection

Vasyunin A.V., Krasnova E.I., Karpovich G.S.

Novosibirsk State Medical University

AHHOTAIIUA

IIpoBe/ieHO OTKPBITOE, OJTHOIIEHTPOBOE, PETPOCIIEKTUBHOE HCCIIEZIOBAHUE 418 UCTOPUU O0JIe3HU JleTel, HabJIo-
JTaBIIUXCS IO TOBOY KOKJtomrHOU nHdpekuu B ITBY3 HCO «/leTckas ropojickas kanHuueckas 6ospHuIAa NO 3» (Ho-
Bocubupck). llesb uccsieoBaHus — U3yUeHHne 0COOEHHOCTEN OCI0KHEHHOTO THEBMOHUEH TeUeHU I KOKJIIOIHON HH-
(ex1uu 1 BhISBIEHNE BEPOSATHBIX (DAKTOPOB PHUCKA, & TAKIKE KIMHUKO-Ta00PAaTOPHBIX PEAUKTOPOB, CIIOCOOOB TPO-
(uIaKTHKYM OCJI0KHEHHOTO THEBMOHHEH KOKJIIOMIA.

AHaN3 MOoJy4YeHHbIX Pe3yIbTaTOB MOKa3aJsl, YTO OTCYTCTBHE BaKI[MHAI[UH, OTATOIIEHHBIH KOMOPOUAHBIN HOH U
HaJIN4YMe UCKYCCTBEHHOTO BCKAPMJIMBAHUS ABJIAIOTCS BEPOATHBIMHE (PAKTOPAMU PHCKA OCJIOKHEHHOT'O KOKJIIOIIA, CO-
YeTaHHe KOTOPHIX MPUBOIUT K BBICOKOH 4aCTOTE PA3BUTH I MTHEBMOHUH MTPU KOKJIIOIIE. SHAYNUTETHHOE YBEJIMYeHHe Ya-
CTOTBI KaIllJIsl, HApACTaHUe JIEHKONUTO3a, HeUTpoduiesa Ha poHe TeUeHU T KOKJIIONIA CIIeAyeT CIUTATDh IIPEeJUKTOPA-
MU Pa3BUTHS MTHEBMOHUHU NP KOKJIIONIHON MHbEKINU. BaknHansa — aIeKBaTHBIH METO/ MPO(PUIAKTHKHU OCIIO0XK-
HEHHOU MTHEBMOHHUEN KOKJIIOIIHON HH(PEKIIHHU.

Karoueegnle ca068a: KOKIIIONI, OCJIOXKHEHHBIN KOKJIIOII, THEBMOHHUSA IIPY KOKJIIONTHON WH(MEKINH, JJabopaTOpHBIE JaH-
HbI€, BAKITUHAIIHA.

ABSTRACT

The open single center retrospective study of 418 case histories of children who were observed with pertussis infection
in Novosibirsk Children’s City Clinical Hospital No. 3 was conducted. The objective of the research was to study character-
istics of the course of pertussis infection complicated by pneumonia and to identify probable risk factors, as well as clinical
laboratory predictors, ways of prevention of the pertussis complicated by pneumonia.

The analysis of the received results showed that absence of vaccination, the burdened comorbid background and the
artificial feeding being the probable risk factors of the complicated pertussis, moreover, the combination of the above men-
tioned factors results in the high frequency of development of pertussis-associated pneumonia. The significant increase
in frequency of cough, the rise in leukocytosis, neutrocytosis in the course of pertussis should be considered as predictors
of the developing pneumonia. Vaccination is an adequate method of prevention of the pertussis infection complicated by
pneumonia.

Keywords: pertussis, complicated pertussis, pneumonia in pertussis infection, laboratory data, vaccination.

BBEAEHWUE

CBOeBpeMeHHasI AUATHOCTHKA U JIeUeHHe WH-
(exmoHHbIX 3200JIEBAaHUN U WX OCJIOXKHEHUH, a
Tak)Ke OIleHKa BIIN/IeMHOJIOTHYeCKONH CHUTyaluu
u sddextuBHas npodusakTUKa HHOEKIUH Io-
IIpeXHeMY aKTyaJbHbI [1—3]. Kokstromr siByisieTes ca-

INTRODUCTION

Timely diagnostics and treatment of infectious
diseases and their complications and also assess-
ment of an epidemiological situation and effective
prevention of infections are still relevant [1—3]. Per-
tussis is the most widespread of the managed in-
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MO PacHpOCTPAaHEHHOU W3 YIIPaBJIsEMbIX UH(EK-
[UH, COXPAHAIOIIEN CBOIO BBICOKYIO 3HAUMMOCTDH B
JIeTCKOU MH(MEKIMOHHON maToJIoTun. /[0 BBeZeHU s
IJIAHOBOH BaKIIMHAIIUM IIPOTHUB KOKJIIOIIA ATA WH-
(eknus 3aHNMAJIA OJTHO U3 IEPBBIX MECT CPEJIH IET-
CKOU 3a00J1€BAEMOCTH U CMEPTHOCTH, OCOOEHHO Y
JleTedl paHHero Bospacta [4]. [Tocyie BBeieHuUs ma-
HOBOM BaKIIMHAIIUK IIPOTHB KOKJIIOIIA 3abojieBae-
MOCTB [IOBCEMECTHO YMEHBIIIUJIACH B 25 Pas, JeTaTb-
HOCTb — B ThICAYY pa3 [5]. OmHAKO B JaJbHEUIIIEM
9TO CHUJ)KEHUE CMEHHJIOCh HeCTaOWJIBbHBIM yPOB-
HeM 3a00J1€eBaEMOCTH C IEPUOZaMU ITOAbeEMA U CHHU-
JKeHUs snuanporecca [6]. Ha ceromHsmHui 1eHb
Ha Tepputopuu Poccutickoit ®esepariuu HabI0a-
eTcs yBeJuueHue 3a001eBa€MOCTH KOKJTIOIIEM: T10-
KazareJib Ha 2016 T. COCTaBUJI 5.63 Ha 100 ThHIC. Ha-
cestenus (et 710 14 et — 31.87 Ha 100 ThIC. Hace-
JIEHUST), YTO 3HAYUTEJBHO BBIIIE IO CPAaBHEHUIO C
ypoBHEeM 3a00JIEBAEMOCTH B 2015 I. — 4.42 Ha 100
THIC. HaceJIeHus (JIeTH 70 14 JeT — 25.66 Ha 100 ThIC.
Hacesnenust). B HoBocubupckoit obractu cutyarus
HOCHUT CXOXKUU XapakTep ¢ O0IIepOCCUHCKOU — OT-
MeJaeTcsA YCTOMUHMBBIA POCT 3a00JI€EBAEMOCTH KO-
KJIIONITHOW WHQEKIUEN: 2015 I. — 2.95 Ha 100 THIC.
HaceJieHu (eTH 210 14 JieT — 18.9 Ha 100 ThIC. Hace-
JIeHUs), 2016 T. — 4.16 Ha 100 ThIC. HaceJeHusd (aeTu
10 14 j1ieT — 25.87 Ha 100 ThIC. HaceseHus) [7].
JIOBOJIBHO YacTO KOKJIIOII IIPOTEKAET C Pa3BH-
THEM OCJIOXKHEHWH, B TOM YHCJIe U TsKeJIbIX OPOH-
X0JIETOUHBIX IaTosoruii [8]. ITHeBMOHUM SBJISIOT-
¢S CaMbIM YaCTBIM OCJIO)KHEHUEM IIPU KOKJIIOIIIE,
COCTaBJIAIONIAM II0 HEKOTOPHIM JaHHBIM 710 67 %
OT BCEr0 OCJIO’KHEHHOI'O T€YEHHUS KOKJIIOIIHON MH-
dexmuu [9]. PazBuTme OCIOKHEHHH XapaKTEpHO
MIPEUMYIIECTBEHHO JJIA JIeTe NEPBOTO rojia »KU3-
HHU W CBSI3aHO B IEPBYI0 OUepe/lb C HEAOCTATOYHO
9(pHeKTUBHBIM UMMYHHBIM OTBeTOM [10]. Pemraro-
Y0 POJIb B PA3BUTHUU HEJIOCTATOYHOCTH HUMMYH-
HOH CHUCTEMBI TIPU KOKJIIOIIIE Psii aBTOPOB OTBOJIUT
nucbasaHCy MEXAY IMPOTHBO- M IIPOBOCIAIUATEb-
HBIMU ITUTOKWMHAMU B TI0JIb3y YBEJIUYEHUS COZEP-
JKaHUS TOCJIETHUX, YTO SIBJISIETCS Ipejipaciiosiara-
oImUM (HaKTOPOM JJIs1 PA3BUTHSI BTOPHUYHBIX OaK-
TepUaJIbHBIX OCJIOXKHEHUH, B TOM YHCJIE U ITHEBMO-
HUH [11, 12]. [IHeBMOHMS ABJISAETCS BasKHEHUIIIEH OT-
JIEJIBHO B3ATOW MHQEKIIMOHHON IMPUUYMHOU CMepT-
HOCTH JIETE€U BO BCEM MUPE: B 2015 I. OT THEBMOHUH
yMepJio 920 136 JieTeli B BO3pacTe /0 5 JIET, YTO CO-
CTaBJIfAET 16 % Bcex OOIIEMUPOBBIX CJIYUAEB CMEPTH
JleTedl B Bo3pacte 710 5 Jiet [13]. B Poccuiickoii ®e-
Jlepariuy 00JIe3HU OPTaHOB ABIXaHUS, B TOM YHUCJIE
ITHEBMOHUH, y JIeTed B Bo3pacTe O—17 JIET 3aHUMa-
IOT TPEThE MECTO B CTPYKTYpE€ MPHUUHH CMEPTHU I10-
cJie BHEITHUX MPUYUH U TIOPOKOB Pa3BUTHSI; KPOMeE

fections keeping the high importance among chil-
dren’s infectious pathology. Before introduction of
planned immunization against pertussis this infec-
tion was on the top of the list among the children’s
morbidity and mortality, especially in children of
early age [4]. After introduction of planned immu-
nization against pertussis the incidence everywhere
decreased by 25 times, lethality — in one thousand
times [5]. However, further this decrease was re-
placed by unstable incidence with the periods of
rise and decrease in epidemic process [6]. Nowa-
days an increase in incidence of pertussis is ob-
served on the territory of the Russian Federation:
the indicator for 2016 was 5.63 per 100 thousand
population (children under 14 years old — 31.87 per
100 000 population) that is much higher in com-
parison with incidence in 2015 — 4.42 on 100 000
population (children under 14 years old — 25.66 per
100 000 population). In the Novosibirsk Region
the situation is similar to the all-Russian one: the
steady growth of incidence of pertussis infection
is registered: 2015 — 2.95 per 100 000 population
(children under 14 years old — 18.9 per 100 000
population), 2016 — 4.16 per 100 000 population
(children under 14 years old — 25.87 per 100 000
population) [7].

Quite often pertussis takes a complicated
course including development of severe broncho-
pulmonary pathology [8]. Pneumonia is the most
frequent complication of pertussis — according to
some reports it is up to 67% of all complicated per-
tussis infection cases [9]. Development of compli-
cations is distinctive mainly in children of the first
year of life and chiefly it is connected with insuf-
ficiently effective immune response [10]. According
to some authors a crucial role in pertussis plays the
development of the immune system insufficiency
and an imbalance between anti-inflammatory and
pro-inflammatory cytokines in favor of increase of
the latter. It is considered to be the contributing
factor to the emergence of secondary bacterial com-
plications including pneumonia [11, 12]. Pneumonia
is the most important single infectious cause of the
mortality in children around the world: 920 136
children under 5 years died of pneumonia in 2015
that makes 16% of all the fatal cases in children un-
der 5 years in the world [13]. Diseases of respiratory
organs, including pneumonia, in children at the age
of 0—17 take the third place in the structure of fatal
causes following the external reasons and malfor-
mations in the Russian Federation. Besides, in 24%
of cases pneumonia acts as a competing cause of
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TOTO, THEBMOHUS B 24 % CJIy4aeB BbICTYIIAeT KOHKY-
pUpYIOIIel MIPUYNHON CMEPTH IIPU APYTHUX 1ATOJIO-
rusx. 3a6071eBa€MOCTh THEBMOHUSIMU B PA3HBIX pe-
ruoHax Poccum cyiecTBEHHO BapbUpYeT: OT 134.8
710 513.3 Ha 100 ThIC. HaceJIeHus, B yacTHOCTH B Ho-
BOCUOUMPCKOM 00JIaCTH B 2015 T. 3TOT ITOKA3aTeJIb CO-
craBuII 356.2 [14].

YuuThIBas BBIIIIECKA3aHHOE, TI0JIaraeM, UYTO HC-
cyiefioBaHue OCOOEHHOCTEN OCJIOXKHEHHOTO ITHEB-
MOHUEH TeYeHUs KOKJIIOIIHON WHMEKIUU ABJIA-
€TCsl aKTyaJbHBIM BOIIPOCOM B IEIMATPUHU, pellle-
HIe KOTOPOTO IMO3BOJIUT BBISIBUTEH (DaKTOPHI PHUCKA,
BO3MOJKHBIE KJIMHUKO-Ta0OPATOPHBIE IPEIUKTO-
PBI Pa3BUTH A THEBMOHUHY Ha (pOHE KOKJIIONIA, a TaK-
JKe TI03BOJIUT pa3paboTaTh Hanbosee 3G PEKTUBHYIO
TaKTUKY MPOQUIAKTUKY U JEUeHUs MOJOOHBIX CO-
CTOSHUM.

IEJDb UCCAEAOBAHUA

W3y4unTh 0COOEHHOCTH OCJIOKHEHHOTO ITHEBMO-
HHUEH TeYEHU 1 KOKJTIOIITHON WH(MEKIIUH, BBISIBUTD Be-
posiTHBIE (PaKTOPHI PUCKA, KITUHUKO-1a00paTOpHbIE
IIPETUKTOPHI, & TAKIKEe BO3MOXKHBIE TTOJXO/IBI K IIPO-
(¢rakTHKe THEBMOHWH, Pa3BUBIIEHCS HA (POHE KO-
KJIIOIIA.

MATEPHAJIBI 1 METO/bI

IIpoBesieH OTHOIIEHTPOBOM, PETPOCIEKTUBHBIN
aHam3 418 ucropuil 60JIE3HU JeTeld, HaOJI0aB-
IIUXCS 10 TTOBOAY KOKJIONIHON nHpeknuu B ['BY3
HCO «/leTckast Topojickasi KJIMHUYECKast OOJIbHUIIA
No 3» (HoBocubupck) (nanee — JII'KB N¢ 3) c 2011
o 2017 1. Micropuu 6oJie3Hu ObLIN pas3zieieHbl Ha
JIBe TPYIIIBI: OCHOBHAS I'PYIIIA — JAETH C OCJIOKHEH-
HBIM ITHEBMOHUEU TEUeHUEM KOKJIIOITHOH HWHGQEK-
[IMY; TPYIITIa CPABHEHUsI — JIETU C HEOCTIOKHEHHBIM
TeueHNeM KOKJIIOIIA. XapaKTepUCTHUKA TPYIII ITPe/-
craBJieHa B TabJI. 1. ['pynmbl OBLJIN COITOCTAaBUMBI IO
BO3PACTy, IOJIy, CTEIIEHHU TAKECTU OCHOBHOTO HH-
(bexITMOHHOTO TIpoIecca, CPOKAM TOCIUTAIU3AIIIHI

TaGumma 1. XapakTepucTUKa rpymnn
Table 1. Characteristic of groups

death in other pathologies. The incidence of pneu-
monia in different regions of Russia significantly
varies: from 134.8 to 513.3 per 100 000 population,
specifically in the Novosibirsk Region this value
was 356.2 in 2015 [14].

Considering the aforesaid, we believe that the
research of characteristics of the pertussis infec-
tion complicated by pneumonia is a topical issue in
pediatrics, the solution of which will allow to reveal
risk factors, possible clinical laboratory predictors
of development of pneumonia associated with per-
tussis. Also it will allow to create the most effec-
tive tactics of prevention and treatment of similar
states.

AIM OF THE RESEARCH

To study characteristics of the pertussis infec-
tion complicated by pneumonia, to reveal probable
risk factors, clinical laboratory predictors and also
possible approaches to prevention of the pneumo-
nia associated with pertussis.

MATERIALS AND METHODS

The single center retrospective analysis of 418
case histories of children treated for pertussis in-
fection in Novosibirsk Children’s City Clinical Hos-
pital No. 3 from 2011 to 2017 was carried out. Case
histories were divided into two groups: the main
group included children with pertussis infection
complicated by pneumonia; the group of compari-
son included children with uncomplicated pertus-
sis. Characteristic of groups is provided in Table 1.
Groups were comparable in age, gender, severity of
main infectious process, infectious hospital stay
duration. Inclusion criteria: the verified diagnosis
“Pertussis” according to modern clinical and labo-
ratory criteria (positive for Bordetella pertussis
culture from oropharynx and/or PCR of saliva test-
ing for the presence of Bordetella pertussis DNA),

OcJI0’kHEHHOE ITHEBMOHUEHN

TeUYeHHe KOKJIIONIHON HHbEKIUH
(ocHoBHas Tpynma) (n = 63)
Complicated by pneumonia the
course of a pertussis infection (main

ITokazaresb / Indicator

group) (n = 63)

HeocnoxHeHHOE TeYeHne KOKJIIOIIa
(rpymma cpaBHeHUs) (n = 126)
Uncomplicated course of pertussis
(group of comparison)( n = 126)

CpoK rocnuTaau3anuu, ieHb 00jie3HH 10 + 1.6
Hospitalization duration, a day of a
disease
ITos / Gender:
Maabuuku, n (%) / boys, n (%) 25 (40)
neBouku, n (%) / girls, n (%) 38 (60)

12 + 1.4

54 (43)
72 (57)
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B WHGEKINOHHBIA cTranuoHap. Kpurepuu Bkioue-
HUA: BepUGUIMPOBAHHBIHN AuarHo3 «Koktomnr» co-
[JIACHO COBPEMEHHBIM KJIHUHHUKO-JIa00paTOPHBIM
KPHUTEPHUAM (IIOJIOKUTEJIBHBIHN IIOCEB CO CIIU3UCTOHN
pororiotku Ha Bordetella pertussis w/unu IILP
caonbl Ha JTHK Bordetella pertussis), Bepuduiiu-
pOBaHHBIN auarHo3 «[IHEBMOHUS» COIJIACHO CO-
BpeMeHHBIM KputepuaM BO3 (mpusHaku 04aroBoi
CUMIITOMATHKH I10 Pe3yIbTaTaM peHTTreHorpaduye-
CKOTO HCCJIEJIOBAHUS), XPOHOJIOTUUECKH JIOKA3aH-
HOe€ TI0 JJAHHBIM MeTUITMHCKON JIOKyMeHTAllu! pas-
BUTHE TTHEBMOHWU Ha (DOHE KOKJIIOITHOU WH( EK-
nuu. Kpurtepun UCKIIOUeHUs: HAJIHMYINE COITYTCTBY-
OIlled KOKJIIOIIY OCTPOU PECITUPATOPHON BHPYCHOM
WHGEKIUHU UJIN XPOHUYECKOH AaTOJIOTHH PecIrupa-
TOPHOU CUCTEMBI B aHAMHE3E.

AHanu3upoBasuch abCOJIIOTHOE KOJIMYECTBO
U BO3pACTHAsl CTPYKTypa 3ab0JIEBIINX, CTPYKTypa
ITHEBMOHHU COTJIACHO BpeMeHHOMY KpuTepuio BO3,
BO3MOJKHBIE (PAaKTOPHI pUCKa OCJIOKHEHHOTO ITHEB-
MOHUEHN TeYeHU s KOKJIIOITHOW NH(PEKIINH, a TAaK¥Ke
BEPOATHBIE NIPEIUKTOPHI PA3BUTUA THEBMOHUH HA
(one xoxsIONIa. B MccaeayeMbIX TPyIIIaX CPaBHU-
BaJINCh: OCHOBHbBIE KJIMHUYECKUE MPOSBJIEHUS KO-
KJromma (Kameyb U Pernpusbl), TUHAMUKA U3MEHe-
HUU TTOKa3aTtesel nepudepruieckoil KpoBH J0 U IO-
cJle pa3BUTHSA THEBMOHUU U B COIIOCTABUMBIX JIJISI
TPYIIIBI KOHTPOJIS UCCIIEIOBATENIBCKUX TOUKAX.

Craructuueckas ob6paboTKa JaHHBIX IIPOBe-
ZeHa npu nomoinu nporpammbel STATISTICA 12.0.
Kpurtnueckuil ypoBeHb 3HAUUMOCTH p = 0.05. Onu-
caTeJsibHas CTaTUCTHKA — CPeJIHAA U CTaHJapTHAs
omwubKa cpefHell (JaHHbIE TPEACTABJIEHBI B BUIE
M + m) pJis KOJIUYeCTBEHHBIX MePEMEHHBIX, JIJIA
KaueCTBEHHBIX IIepeMEeHHBIX — OIpe/iesieHue JI0-
sneit. CpaBHeHUE TPYIII 110 KOJIUYECTBEHHBIM ITPU-
3HakaMm — U-kputepuii ManHa — YUTHH, A1 Kade-
CTBEHHBIX — KPUTEPUU X2.

HccnenoBanue BHITIOJTHEHO B COOTBETCTBUU C
STHUYECKUMU IPUHIOUIAMU MIPOBEJEHUA HAYUHBIX
MeJUITMHCKUX HCCJIe0BAHNM, IIPOBE/IeHNe HCCe-
JIoBaHUA 0700peHo KoMuTeToM 1o 3tuke PI'BOY
BO «HoBocubupckuil rocysapCTBEHHBIH MeTUITUH-
ckuii yauuBepcuter» Munaapasa Poccuu.

PE3YJIBTATDBI 1 OBCY2KIEHUE

AHaJTI3 OCHOBHBIX 3MUJAEMHUOJIOTHYECKUX TaH-
HBIX ITOKa3aJl, YTO K 2017 T. IPOIEHT OCJIOXKHEHHO-
ro IMHEBMOHUEU TeYEHUSA KOKJIIOIIHOM WH(EKITUHN
(puc. 1) cocTaBu 16.2, YTO 3HAUUTETHHO BbIIIIE aHA-
JIOTUYHBIX TIOKa3aTesield 2013—2016 IT.

CTpykTypa 3a060J1€Ba€MOCTH ITHEBMOHUSIMH Ha
¢one KokTIOIIA OBLIA TIpE/CcTaBIeHa B 62.9 % Ciy-
yaeB BHEOOJIBHUYHBIMU ITHEBMOHUSMH, B 37.1 %

the verified diagnosis “Pneumonia” according to the
modern WHO criteria (signs of focal symptomatol-
ogy according to the results of x-ray examination),
the development of pneumonia which is chronologi-
cally proved according to medical documentation
on the pertussis infection background. Exclusion
criteria: acute respiratory viral infection accompa-
nying pertussis or chronic pathology of respiratory
system in the anamnesis.

The absolute number and the age structure of
patients, the structure of pneumonia according to
the WHO temporary criterion, possible risk factors
of the course of pertussis infection complicated by
pneumonia and also probable predictors of the per-
tussis associated pneumonia were analyzed. The fol-
lowing points were compared in the studied groups:
the main clinical manifestations of pertussis (cough
and reprises), dynamics of changes in peripheral
blood values before development of pneumonia and
in research, comparable for group of control.

Statistical data processing was carried out with
the STATISTICA 12.0 program. Critical level of the
importance was p = 0.05. Descriptive statistics,
a mean and standard error of mean (data are pre-
sented in the form of M + m) is used for quantitative
variables, definition of shares is used for qualitative
variables. Comparison of groups on quantitative
characters is made with Mann — Whitney U-test, for
qualitative one — with criterion x2.

The research is performed according to ethical
principles of scientific medical study, a research was
approved by Ethics Committee of Novosibirsk State
Medical University.

RESULTS AND DISCUSSION

The analysis of the main epidemiological data
showed that by 2017 the percentage of pertussis in-
fection (Fig. 1) complicated with pneumonia made
16.2 that is much higher than in 2013-2017.

The structure of incidence of pneumonia
against the background of pertussis was provided
to 62.9% of cases by community-acquired pneumo-
nia, to 37.1% of cases — hospital one. Age structure
of children with the course of pertussis compli-
cated by pneumonia is given in Table 2. The main
incidence of pneumonia against the background of
pertussis (73% of cases) is noted in children aged
from 1 month till 2 years in this connection this age
group was allocated for the analysis of probable risk
factors of development of pneumonia against the
background of a pertussis infection.
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84

2011 2012

2013

Koxuton (n = 418)
Pertussis (n = 418)

2014 2015 2016 2017

OcJ103XKHEeHHBIN THEBMOHUEHN KoKl (n = 63)
Pertussis complicated by pneumonia (n = 63)

Ocsi0)XHeHHOe THeBMOoHUel TeueHue (%)
The course of disease complicated by pneumonia (%)

Puc. 1. Yncsio naueHToB, HaOJI0/IaBIIUXCS TI0 TTOBO/LY HEOCJIOXKHEHHOTO U OCJIO?KHEHHOTO ITHEBMOHHUEHN
koxsnoma Ha 6ase JITKB N@ 3 B 2011—2017 IT.
Fig. 1. The number of patients with pertussis both uncomplicated and complicated with pneumonia observed
on the basis of Novosibirsk Children’s City Clinical Hospital No. 3 in 2011—2017

cly4aeB — TOCIHUTAJIBHBIMU. Bo3pacTHas CTPYKTY-
pa ZieTeli ¢ OCJIOKHEHHBIM ITHEBMOHHEH TeUeHUEM
KOKJIIOITIA TIpeficTaBjieHa B Tabi1. 2. OcHOBHAsI 3a60-
JIEBaeMOCTbh ITHEBMOHUEH Ha ¢GoHe KokJIoma (73 %
cIyJyaeB) OTMeUeHa y JleTell B BO3pacTe OT 1 MeC /10
2 JIeT, B CBA3M C YeM MMEHHO 3Ta BO3pacTHas TPyII-
11a GbLyIa BhIZIEJIEHA /IJIs1 aHAJIN3a BEPOSITHBIX (haKTO-
POB pUCKa pa3BUTHs THEBMOHUY Ha (pOHE KOKJTIOII-
HOU WH(}EKINH.

B pesysibraTe ucceoBaHus ObLIO YCTAHOBIIE-
HO, UTO y JIeTeH, y KOTOPHIX Ha (hOHE KOKJIIOIIA pas-
BUBaJach MMTHEBMOHUSA, B 96 % CJIydyaeB OTCYTCTBO-
Bajia BaKIMHAIUs IIPOTHUB KOKJIIOIIA; KPOME 3TO-
o, y TaKuXx JieTeli B 81 % ciyduaeB HaOIIOAAIICA OTS-

As a result of the study it was established that
children who developed pneumonia on the back-
ground of pertussis, in 96% of caases had no vac-
cination against pertussis; besides, in 81% of cases
such children had the burdened comorbide back-
ground (in 53.4% of cases — the central nervous
system (CNS) pathology was observed, in 17.3% of
cases — the congenital heart diseases, in 9.2% of
cases — the urinary system infections). In most
cases (72%) the children with pertussis complicat-
ed by pneumonia were on artificial feeding. Consid-
ering the high frequency of occurrence of these fac-
tors in group of complicated pertussis, these were

TaGauna 2. Bo3pacrHast CTpyKTypa JeTel ¢ 0CI0KHEHHBIM THEBMOHUEH KOKJIIOIIEM
Table 2. Age structure of children with pertussis complicated by pneumonia

Bospacrt n Bospact n
Age Age

1-3 mec 24 2—-3 roza 7
1—3 months 2—3 years

4—6 Mec 6 4—7 et 6
4—6 months 4—7 years

7—9 Mec 5 8-13 1er 3
7—9 months 8-13 years

10—-12 mec 1 13—16 neT 1
10—12 months 13—16 years

1-2roza 10

1-2 years
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TOIIEHHBIH KoMOpOumHeiii don (B 53.4 % ciyya-
€B — IATOJIOTHUS CO CTOPOHBI IEHTPAJIHHOU HEPB-
Hoii cuctembl (ITHC), B 17.3 % ciiydaeB — BPOXKEH-
HbIE IIOPOKH CEP/IIIA, B 9.2 % caydyaeB — UHDEKITUN
MOYEBOH crcTeMbl). B 6osbiHCTBE city4aes (72 %)
JIETH C OCJIO)KHEHHBIM ITHEBMOHUEH TEUeHHEM KO-
KJIFOITHOW MH(pEKINY HAaXOAUJINCh HA MCKYCCTBEH-
HOM BCKapMJIUBAHUW. YUUTHIBAS BHICOKYIO UACTOTY
BCTPEYAEMOCTH JIAHHBIX (PAKTOPOB B TPYIIIIE OCJIONK-
HEHHOT'O KOKJIIOIIIA, OHK OBbLIN BHIOPAHBI B KAUECTBE
BEpPOSITHBIX (DAKTOPOB PHCKA PAa3BUTHUS ITHEBMO-
HUU Ha GHOHE KOKJIIoMIA. BhIN TpoaHaIM3UPOBAHBI
BCTPEYAEMOCTH JIAHHBIX (PAKTOPOB B OOIIEH KOrop-
Te GOJIbHBIX KOKJIIOIIEM U IPOIEHT PA3BUTHU S ITHEB-
MOHHU ITPHU UX coueTaHnu. Hasmuaue omHOTO hakTo-
pa (J1r060r0, 32 UCKJIIOUEHEM OTCYyTCTBHUS BaKIIUHA-
[IM¥) TPUBOIKJIO K PA3BUTUIO THEBMOHUM B 11.2 %
ciaydaeB (304 pebenka umenu oaumH (GAKTOp pHU-
CKa, y 34 pa3BUJIaCh ITHEBMOHUS), COUETAHUE JBYX
(dakTOpOoB (32 UCK/IIOUEHHEM OTCYTCTBUS BaKI[MHA-
[IWH) TIPUBOJIMJIO K PA3BUTHIO THEBMOHUU B 58.9 %
ciayuaeB (y 68 mereii 6b1s10 2 dakTOpa pucKa, y 40
13 HUX Pa3BUJIACh THEBMOHUSA, P = 0.001 B CpaBHE-
HHUU C OMHUM (PAKTOPOM PHCKA), a COYETAHUE IBYX
(aKTOpPOB pHICKA U OTCYTCTBUE BAKI[MHAIIUK ITPHU-
BOAMJIO K Pa3BUTHUIO ITHEBMOHUU B 100 % CiIydaeB
(y 20 nerteii 661710 3 aKTOpA PHCKA, Y BCEX PA3BU-
Jjlach MHEBMOHHSA, p = 0.02 B CPAaBHEHHU C JBYM:A
daktopamu pucka). Takum o0pazoM, coueTaHHUE
JIBYX 1 60Jsiee (paKTOPOB PUCKA IIPUBOJIUT C BHICOKUM
YPOBHEM BEPOATHOCTH K Pa3BUTHIO THEBMOHUH Ha
(oHe KOKJTIONTHOM WH(MEKIINH, UTO MOKET ObITh HC-
II0JIb30BAHO B KJIMHUYECKOU ITPAKTHKE JIJIsI IPOTHO-
3UPOBAHUSA OCJIOKHEHHOTO ITHEBMOHHEH TeUeHUs
KOKJIIOITIA.

Knuaudueckre u J1abopaTOpHBIE ITOKa3aTe-
JIY FICCJIE/IOBAJIUCH Y TIAI[UEHTOB C TOCIUTAIbHBIMU
ITHEBMOHHUSIMU, TAK KaK HA MOMEHT Pa3BUTHUS ITHEB-
MOHHH 3THU NAIIUEHTHI ObLIN TOCITUTAITU3UPOBAHBI B
cTaroHap U UMeJach BO3MOXKHOCTB /1J1s1 OO BEKTHUB-
HOHI OIleHKU HU3MEHEHHUH 3TUX IIoKasaTresei. AHa-
JIU3 KJIMHUYECKUX JAHHBIX (pHUC. 2) MoKa3a, 4To y
MMAIMEHTOB 32 HECKOJIBKO JTHEH JI0 pa3BUTUA DUBH-
KaJIPHBIX U PEHTTEHOJIOTHYECKUX TPU3HAKOB ITHEB-
MOHUH JIOCTOBEPHO (p = 0.001) BO3paCTasIo KOJIude-
CTBO IIPUCTYIIOB KallJIA: 24.1 £ 5.6 IPUCTYyIIA B CyT-
KU y ZIeTeH ¢ OCJIOKHEHHBIM U 11.2 + 4.9 IPUCTYyTIA B
CYTKH y JIETeH ¢ HEOCJIO?KHEHHBIM KOKJIIOIEM. 13-
MeHEeHUE KOJIMYECTBA PEIPU3 HMEJIO CXOXKYI0 JUHA-
MUKY, OZHAKO JJOCTOBEPHOTO OTJIMYHS MOJyIEHO HE
ObLIIO.

AHau3 JaHHBIX JabOPaTOPHOU AUATHOCTUKU
IIOKAa3aJI, YTO B UCCJIEAYEMOU TPYIIIe TIepPes Pa3BU-
THEM WH(UIBTPATUBHBIX U3MEHEHHUH B JIETKUX Ha-

chosen as probable risk factors of the development
of pertussis associated pneumonia. Occurrence of
these factors in the general cohort of patients with
pertussis and percentage of pertussis-associated
pneumonia development were analyzed. The pres-
ence of one factor (any factor, except for the absence
of vaccination) led to development of pneumonia
in 11.2% of cases (304 children had one risk fac-
tor, 34 children had pneumonia), a combination of
two factors (except for the absence of vaccination)
led to development of pneumonia in 58.9% of cases
(68 children had 2 risk factors, 40 of them had
pneumonia, p = 0.001 as compared with one risk
factor developed), and the combination of two risk
factors and absence of vaccination led to develop-
ment of pneumonia in 100% of cases (20 children
had 3 risk factors, and all having pneumonia,
p = 0.02 as compared with two risk factors devel-
oped). Thus, the combination of two or more risk
factors with the high level of probability results in
pneumonia complicated pertussis, which can be
used in clinical practice to predict the complicated
with pneumonia course of pertussis.

Clinical and laboratory parameters were stud-
ied in patients with hospital-acquired pneumonia as
at the time of development of pneumonia these pa-
tients were admitted to the hospital and there was an
opportunity for the objective assessment of changes
of these parameters. The analysis of clinical data
(Fig. 2) showed that in patients some days before the
development of physical and radiological symptoms
of pneumonia (p = 0.001) the quantity of coughing
fits increased: 24.1 + 5.6 fits a day in children with
complicated and 11.2 + 4.9 fits a day authentically in
children with uncomplicated pertussis. Change in
the number of whoops had similar dynamics, how-
ever, the reliable difference was not revealed.

The analysis of data of laboratory tests
showed that higher level of maintenance of leuko-
cytes (WBC) in peripheral blood was reliably ob-
served in the studied group before development
of infiltrative changes in lungs (p = 0.03) (the
course of pertussis complicated by pneumonia:
WBC = 19.7 + 2.3 - 109 C./]; group of compari-
son: WBC = 14.2 + 1.6 - 10° C./1) and also reliable
(p = 0.003) balance shift between lymphocytes
(Lym) and granulocytes (Gra) towards increase in
percentage of keeping of the last (the course of per-
tussis complicated by pneumonia: Gra = 41.2 + 3.1%;
group of comparison: Gra = 18.7 + 3.4%) when
comparing with indicators of the comparison group
(Table 3).
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Puc. 2. [[uHaMUKa U3MeHEHU N KIIMHUYECKUX IMoKa3aresiel (Kaieab — A, penpussl — B)
y TAI[HEHTOB UCCIIEYEMBIX TPYIII 10 U TIOC/IE Pa3BUTHS THEBMOHUN
Fig. 2. Dynamics of changes of clinical indicators (cough — A, whoops — B) in patients of the studied groups
before development of pneumonia

Oatozascst 1ocToBepHO (p = 0.03) 6oJiee BBICOKUH
ypoBeHb cojieprkanus yerkonutoB (WBC) B nepu-
depuueckoit KpoBu (0CTIOKHEHHOE THEBMOHUEH Te-
venwne kokstioma: WBC = 19.7 + 2.3 - 10°KJ1./71; TpyTI-
ma cpaBHeHUS: WBC = 14.2 + 1.6 - 109KJL./71), 2 TaKKe
JlocToBepHOE (p = 0.003) cMellieHre GaaHca MeK-
oy mumboruramu (Lym) u rpamysnoruramu (Gra)
B CTOPOHY YBEJIUUYEHUS IIPOIEHTA COAEPKAHUS 110~
crenHux (OCJI0KHEHHOe ITHEBMOHUEH TeueHUe KO-
kioma: Gra = 41.2 + 3.1 %; rpynna cpaBHeHHS:
Gra = 18.7 £ 3.4 %) Ipu CpaBHEHUU C IOKA3aTEI MU
TPYIIbI KOHTPOJIs (TabIt. 3).

AHaynn3 TOJYyYEeHHBIX B XOZE WCCJIEZOBAHUS
pe3yJ/IbTaTOB IIOKa3aJjl, YTO dYallle BCEro pPa3BUTHE
ITHEBMOHUH TPHU KOKJIIOIIE TPOUCXOIUT y TaI[heH-
TOB JIO JIByXJIETHET0 Bo3pacTa (cM. TabJ1. 2), y KOTO-
PbIX KpaililHe HUBKUU ITPOIIEHT BAKIIUHAIIMY ITPOTHUB

The analysis of the results received during the
study showed that the most frequent development
of pertussis-associated pneumonia happens in
patients under 2 years old (see Table 2) who have
extremely low percentage of vaccination against
pertussis (4% of them are vaccinated, vaccination
is absent in 96%). Perhaps, similar disastrous low
percentage of vaccination was explained by ac-
companying comorbide pathology in these chil-
dren. More detailed analysis of the available data
confirmed the hypothesis. It was revealed that the
absence of vaccination was explained by medical
counterindication for pertussis vaccination in 69%
of cases, in 31% of cases it was the parents’ refusal
for child’s vaccination. The detailed analysis of the
accompanying pathologies in different age groups
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Tao6suna 3. [ToxazaTesnn neprudeprueckoll KpOBU y IAIIUEHTOB HCCIIEAYEMBIX TPYIII IIepesi PA3BUTHEM HHOUIIBTPATUB-

HBIX UBMEHEHUH B JIETKUX

Table 3. Indicators of peripheral blood in patients of the studied groups before development of infiltrates in lungs

Hccnenyemas rpymnmna (KOKJIIONI, OCJIOKHEH- ['pymnna KOHTPOJIS

ITokazaress / Indicator

HBIM TOCIIATAJIbHOM THEBMOHUEH, N = 21)
Studied group (pertussis complicated by
hospital-acquired pneumonia, n = 21)

(HEOCI0XKHEHHBIN KOKJIIOII, N = 42)
Control group (uncomplicated
pertussis, n = 42)

WBC, - 10%ku1./1 | WBC, - 10°C./1 19.7 + 2.3* 14.2 + 1.6
Lym, % 49.7 £ 2.9% 62.2 + 3.1
Gra, % 41.2 + 3.1%% 187+ 3.4
*p = 0.03.

**p = 0.003.

KOKJIIOIIA (BAKITUHUPOBAHBI — 4 %, y 96 % BaKIu-
HaIisl OTCYTCTBYeT). BO3MOKHO, MOMOOHBIN KaTa-
cTpodUUECKN HUBKHUH MPOIEHT BAKIIMHAIUU 00B-
SICHAJICSI HAJINYHEM Y JAHHBIX JIETeH COITyTCTBYIO-
el KOMOpOUTHOU maTosIoTuH. bosee moapoOHBIN
aHaJIN3 UMEIOIIUXCS JAHHBIX MOJTBEPAUI BBIIBHU-
raeMylo TurnoTesy. bbljio BbIABIIEHO, UTO B 69 % Ci1y-
YaeB MPUYUHOU OTCYTCTBHUS BAKIIHMHAIIUH CITYKHJIT
MEJIOTBOJ] OT IIPUBUBKU MPOTUB KOKJIIONIA, B 31 %
cJIy4aeB — OTKa3 POAUTEJIEH OT BAaKIIUHAIIUHU PeOeH-
Ka. /{yiA BBIABIIEHUS TPUUYUH MEUITMHCKOTO OTBO-
Jla OT BaKIIMHAIINU OBLI IIPOBEJIEH JIeTAaIbHBIN aHa-
JIN3 COITYTCTBYIOIINX MATOJIOTUH B PA3HBIX BO3PACT-
HbBIX I'pymnmax (puc. 3). B rpyrme nere 1o 3 Mec Kus-
HU BaKIIMHAIIMS OTCYTCTBOBAJIA COTJIACHO BO3PACTY
[15], omHAKO ATa rpyIIa Mo YHUCIEHHOCTH Obla ca-
MOU OOJIBIIION U3 BCEX MPEJICTaBIEHHBIX. B rpymmax
1-2rojia ¥ 3 Mec — 1 O BBISIBJIEHA BHICOKA S YACTOTA
BCTpPEUaeMOCTH naTosioruu co croponsl IITHC: 50 u
48 % cooTBeTcTBeHHO. TakM 06pa3oM, MOKHO C/ie-
JIaTh BBIBOJ], UTO B OOJIBIIIMHCTBE CJIyYaeB IaTOJIO-
rus [THC saBiisiyiack BelyIneld MpUUMHON MeTHITH-
CKOT'0 OTBOJIA OT BaKIIMHAI[AH.
[IpoTUBONIOKA3aHUAMU JIJIs1 BBEIEHUS IETHHO-
KJIETOYHBIX KOKJIIOITHBIX BAKI[UH SBJISIOTCS, IOMU-
MO OOIIMX IMTPOTUBOIIOKA3aHUM /IJIs BCeX BaKI[UH —
Iporpeccupyoiee 3a601eBaHNe HEPBHOU CUCTEMBI;
adebpuibHBIE CyZIOpOTH B aHaMHe3e. IIpoTuBoro-
Ka3aHUA JJIs BBEJEHUA AlleJUTIOJIAPHBIX KOKJIIOII-
HBIX BaKIIMH: DpOrpeccupyioliee 3abosieBaHue
HEPBHOU CUCTEMbBI; HEKOHTPOJIUPYEMa st SIIUJIEIICH S,
porpeccupyionias sHedasonarus [16]. OCHOBHBI-
MU TIATOJIOTHSAMU, 3aPUKCUPOBAHHBIMU Y TAI[UEH-
TOB HCCJIEAYEMOU TPYIIIIBI, SIBJISJINCH: IIEpUHATAIIb-
Hoe nopaxkenue [ITHC u geTckuii nepeOpaibHbIN ma-
pasnuy. Ot 3a60eBaHUS HE OTHOCATCS K MIPOTpec-
cupytomum 3abosieBanusam [THC — cienoBaTesibHO,
HE MOTYT ABJIAATHCSA MIPUINHON METUIIMTHCKOTO OTBO-
Jla OT BaKIIMHAIIUY ITPOTUB KOKJIIOIITHOU HH(PEKITUN.
Cymoporu B aHaMHe3e HabJroaauch y 26 % (8 ma-
[IUEHTOB) U3 UCCJIEAYEMOM T'PYIIIBI U COOTBETCTBEH-

(Fig. 3) was carried out for identification of the rea-
sons of medical counterindication for vaccination.
In group of children up to 3 months of life, vaccina-
tion was absent according to the age [15], however,
this group was the biggest among all provided. The
high frequency of occurrence of the CNS pathology
is revealed in groups of 1—2 years and 3 months —
1year: 50 and 48% respectively. Thus, it is possible
to draw a conclusion that in most cases the CNS pa-
thology was the leading cause of medical counterin-
dication for vaccination.

Contraindications for administration of whole-
cell pertussis vaccine are, in addition to the general
contraindications for all vaccines, the progressive
disease of the nervous system; afebrile convulsions
in the anamnesis. Contraindications for adminis-
tration of acellular pertussis vaccine are the follow-
ing: the progressive disease of the nervous system;
uncontrolled epilepsy; the progressive encepha-
lopathy [16]. The main pathologies recorded at pa-
tients of the studied group were: perinatal damage
of CNS and cerebral palsy. These diseases do not
belong to the progressive CNS diseases. Therefore,
they cannot be the reason for medical counterin-
dication for pertussis vaccination. Convulsions in
the anamnesis were observed in 26% of cases (8 pa-
tients) in the studied group and respectively could
be a contraindication for the whole-cell pertussis
vaccine (DTP); however, the convulsions were man-
aged with medicamentous therapy, i.e. the convul-
sions were not uncontrolled, so they could not act
as contraindication for acellular pertussis compo-
nent. Thus, during the research the high percent-
age of unreasonable medical counterindication for
pertussis vaccination was revealed. More detailed
analysis of medical counterindication for pertussis
vaccination is necessary for reduction of number of
false medical counterindication for vaccination and
prevention of the severe and complicated cases.
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A B

o 3 mec (n = 24)
(oTcyTCTBHE BaKITUHAIIMH
COIJIACHO BO3PAacCTy)
Under 3 months (n = 24)
(absence of vaccination o 3 mec
according to the age) Under 3 months

3 mec — 1rof (n =12) 3 Mec — 1TOJT
3 months — 1 year (n = 12) 3 months — 1 year

1—2roma (n=17) 1—2 roja
1—2 years (n=17) 1—2 years

Hert BaknuHaIun - IMaTonorus ITHC
No vaccination CNS pathology
BaknuaupoBaHbl BIIC
Vaccinated CHD
Het KoMOPOHAHOI ATOIOTUN
No comorbide pathology

1MC
USI
Puc. 3. Hannune BakuuHanuu (A) v CTpyKTypa KoMOpOuAHOI matostoruu (B) B pa3HbIX BO3BPACTHBIX IPyIIaX, %
(BIIC — BpokeHHbIe TOPOKH cepta, UMC — uHbeKI MOYEBOH CUCTEMBI)

Fig. 3. Existence of vaccination (A) and structure of comorbide pathology (B) in different age groups, %
(CHD — congenital heart diseases, USI — urinary system infections)
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HO MOTJIH OBITh ITPOTHUBOIIOKA3aHUEM JIJIS BaKIIU-
HaIM{ IeJHHOKJIETOUHON KOKJIIOIIHOW BaKIIMHOI
(AK/ZIC), omHAKO Cy/IOpPOTH KYITHPOBAJIUCH MEUKA-
MEHTO3HOU Tepamuel, T. e. He ObIN HEKOHTPOJIHU-
PyeMBbIMH, a 3HAYUT, HE MOTJIA ABJIAATHCSA IIPOTHBO-
MOKa3aHUEeM JIJIsi IPUMEHEHHsI OECKJIETOYHOU KO-
KJIFOIITHOH BaKIMHBIL. TakuM o6pa3om, B X0Jie Ucce-
JIOBaHUsA OB BBIABJIEH BBICOKUM IMPOIEHT HE00O-
CHOBAHHBIX MEIUIIMHCKUX OTBOIOB OT BaKIIMHAIINHN
IIPOTUB KOKJIIOMIHOHN nHbeknuu. Heobxonum 60s1ee
O/IPOOHBIA aHAIN3 MPOTUBOMOKA3AHUHN K BaKITU-
HAIlMU IMPOTHUB KOKJIIOIIA JJIsi YMEHbBIIIEHUS KOJIH-
YecTBa JIOXKHBIX MEIUIIMHCKUX OTBOJOB OT BaKIIU-
HAIlMU ¥ IPEJOTBPAIIEHU TAKEbIX U OCJIOKHEH-
HBIX CJIy4JaeB 3a00JIeBaHUS.

SAK/IIOUYEHUE

OTcyTCcTBUE BaKIMHAIINU, OTSATOIEHHBIN KO-
MOpPOUIHBIH (OH W HAJIUYHUE HCKYCCTBEHHOrO
BCKapMJIMBaHUs SABJIAOTCA (PaKTOpaMHU pPUCKa pas-
BUTHUSA TAKOT'O THAKEJIOTO OCJIOKHEHU A ITPU KOKJIIOII-
HOH WH(QEKINU, KaK ITHEBMOHHs. 3HAYUTETHHOE
yBeJIMUEeHUEe YacTOThl KalllJis, HapacTaHHe JIeHKO-
UTO3a, HeTpoduiesa Ha PoHe TeueHU s KOKJIIOIIa
CJIeyeT CUUTATh NMPEJIUKTOPAMU PA3BUTUSA ITHEB-
MOHHH IPU KOKJIIOMHOU MHbeknuu. [IpeasoxeH-
Hble THQOPMATUBHBIE KPUTEPUU TUATHOCTUKHU MO-
IYT NIPUMEHATHCA B KJIMHUYECKOU MPAKTHKE C Iie-
JIBIO IPOTHO3UPOBAHUSA U TPO(PUIIAKTUKH PA3BUTUA
ITHEBMOHUH TPH KOkJomre. Takum obpas3oM, Bak-
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CONCLUSION

The absence of vaccination, the burdened co-
morbide background and existence of artificial feed-
ing are probable risk factors for the development of
such severe complication of pertussis as pneumonia.
Significant increase in frequency of cough, rise in
leukocytosis, neutrocytosis in pertussis should be
considered as predictors of development of pertus-
sis-associated pneumonia. The offered informative
diagnostic criteria can be applied in clinical practice
for the purpose of prediction and prevention of de-
velopment of pertussis-associated pneumonia. Thus,
vaccination should be considered as an adequate
method of prophylaxis of pertussis and also an ef-
fective mean of preventing complications of this dis-
ease.
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