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Meningococcal infection: a brief review and
personal observations of the generalized form
of the disease in three-month-old twins

Oleksandra Prokopiv?, Svitlana Lysheniuk?,
Lidia Segedii!, Halyna Karmazyn?

1 Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine

2 Lviv Regional Infectious Clinical Hospital,

Lviv, Ukraine

Meningococcal infection in the form of sporadic cases or mi-
nor group outbreaks, mostly among children, is registered in
all countries of the world. The disease has a wide range of
clinical manifestations - from an asymptomatic bacterial car-
riage and acute nasopharyngitis to the rapid development of
meningococcemia, acute meningococcal sepsis and meningitis.
The article highlights and summarizes literature data related
to the incidence of meningococcal infection, ways of infection,
features of the clinical course of the disease in the newborn
period, and modern views on the problem. A rare clinical case
of the development of severe generalized forms of meningo-
coccal infection in 3-month-old twins with a fatal outcome in
one child is described. The decisive role in the development of
the disease of twins is determined by the way and duration of
children’s contact with their father, who has a bacteriological-
ly confirmed (Neisseria meningitidis, biovar C) meningococcal
nasopharyngitis. Early diagnosis and treatment of all forms of
meningococcal infections are important to prevent the develop-
ment of GMI. The key method of MI prevention is vaccination.

Keywords: N. meningitidis, infants, meningococcemia in twins, morbidity.

52



Proc Shevchenko Sci Soc Med Sci
ISSN 2708-8642 (online)

Mpaui HTW MeanyHi Hayku
2022, Tom 69, N2 2 ISSN 2708-8634 (print)

WWW.MSpPSss.org.ua
2022, Vol. 69, 2
Review

ornsg

MeHiHrokokoBa iH(eKLifi: KOPOTKMK ornsapg
Ta BJlaCHe CNnocTepeXXeHHNA reHepanizoBaHol
dbopMmu xBOopobu y TpuMicaYHNX 6/2IN3HIOKIB

OnekcaHapa lMpokonis!, CeiTnaHa JlnweHtok?!, Nigis Cerepiiit,
MannHa KapmasunH?

1 J[IbBIBCbKUE HaLiOHaIbHUU MEANYHMNI YHIBEPCUTET IMEHI
HaHuna Fanvybkoro, M. JIbBiB, YKpaiHa

2JIbBiBCbKa 0b/1aCHa IHpeKUitiHa KaiHiYHa s1ikapHs, M. JIbBiB,
YkpaiHa

MeHIHrOKOKOBY iH(eKLito Yy BUrAsa4i cnopagnyHux BUMaAKiB
abo He3HauyHMX rpynoBux cnanaxis, 34ebinblworo cepen aiten,
pPEECTPYIOTb Y BCiX KpaiHax CBiTy. XBopoba Mae WMpoKui aia-
Na3oH KNiHIYHMX NposiBiB — BiA 6€3CMMNTOMHOr0 6akTepioHo-
CiicTBa i rocTporo HasodapuHriTy 40 HaAlBMAKOrO pPO3BUTKY
reHepanizoBaHux GopMm xBopobu: HaAroCTporo MeHiHroOKOKO-
BOIMO CENcuUcy Ta MeHIHriTy. B cTaTTi BUCBIT/IEHO Ta y3arasbHEHO
niTepaTypHi AaHi, WO CTOCYOTLCA 3aXBOPOBAHOCTI HA MEHIHIo-
KOKOBY iH(eKUito, WnaxiB iHpiKyBaHHSA, 0COBMBOCTEN KiHIY-
Horo nepebiry xsopobu B nepioai HOBOHAPOAXXEHOCTI, Cy4dacHi
nornaan Ha npobnemy. HaBeaeHo piAKICHUA KNIHIYHWI BuNa-
OOK PO3BUTKY TSXKUX reHepanizoBaHuX OpM MEHiHrOKOKOBOI
iHpekUii y 3-X MicaYHUX 6/IM3HIOKIB 3 NeTanbHMM 3aBepLUEHHSAM
Yy OAHI€l ANTUHW. BupiwanbHa ponb y po3BUTKY XBOpobu 6amn3-
HIOKIB JeTepMiHOBaHa XapaKTepoM Ta TPMUBAJIICTIO KOHTAKTY Ai-
Ten 3 XxBOpMM Ha HakTepionoriyHo niarBepaxeHuin (Neisseria
meningitidis, 6ioBap C) MEHIHFOKOKOBMI Ha3o@apuHriT y 6aTb-
ka. PaHHga piarHocTMKa Ta NikyBaHHS yCiX OPM MeHIHMOKOKO-
BOI iHdeKUih € BaxnMBuMn Ansa 3anobiraHHa po3sBuTky [MI.
KntoyoBmuM MeTogoM npodinaktmkn MI € BakumHauis.

Knrouosi cnoBa: N. meningitidis, HeMoBNnaTa, MeHIHroKokLe-
Mist y 6/IM3HIOKIB, 3aXBOPIOBAHICTb.
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Introduction

In the structure of infection-related morbidity,
meningococcal infection (MI) is one of the most
life-threatening and unpredictable in terms of
disease course. MI has a wide range of clinical
manifestations - from an asymptomatic bac-
terial carriage and acute nasopharyngitis to
the rapid development of meningococcemia,
which can be fatal even on the first day of
the disease. Despite the significant advances
in modern infectology, generalized forms of
meningococcal infection are of concern today:
especially meningococcemia - severe menin-
gococcal sepsis and meningitis.

MI in the form of sporadic cases or minor
group outbreaks, mostly among children, are
registered in all countries worldwide. Accord-
ing to the CDC (Centers for Disease Control
and Prevention), the highest incidence rates
are observed in Africa, in the so-called African
meningitis belt, which stretches along sub-Sa-
haran Africa. In this region, large outbreaks
of MI occur every 5-12 years, with an inci-
dence of 1,000 per 100,000 population [1].
In other regions of the world, there is a low-
er overall incidence rate. Thus, in the United
States, Europe, Australia and South America,
the incidence rates range from 0.12 to 3 cases
per 100,000 population a year [2]. The high-
est incidence of generalized meningococcal
infection (GMI) is observed in infants under
the age of 1 year. The mortality rate ranges
from 10 to 14% for patients receiving treat-
ment and up to 50% for patients not receiving
treatment [3]. Mortality is associated almost
exclusively with a fulminant form of menin-
gococcemia complicated by infectious toxic
shock, DIC syndrome.

In recent years, reports of the development
of GMI in children in the first months of life
have become more frequent [4,5,6], however,
there is very little data on the disease in twins
at this age. Taking into account this fact, we
consider it appropriate to share the data of
our observations.

Case presentation

Three-month-old infants (twins) were admit-
ted to the intensive care unit of Lviv Region-
al Infectious Disease Clinical Hospital from a
district hospital in an extremely serious con-
dition. The anamnesis of life shows that chil-
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dren were born healthy from the first full-term
pregnancy as a result of uncomplicated child-
birth. They had been growing and developing
according to their age.

Disease symptoms in both children started de-
veloping acutely with an interval of 16 hours. At
about 10 p.m., the first child’s body tempera-
ture spiked to 38 °C, and then rhinitis, cough-
ing, and subsequently, vomiting appeared. The
mother of the children requested medical help
after 12 hours, at 10 a.m. the next morning.
In the central district hospital, the examination
resulted in the diagnosis of SARS. Antipyret-
ics and detoxification therapy were prescribed.
The general condition of the child remained
serious. Manifestations of general intoxication
increased, and fever remained within 38 °C -
38.5 °C. During re-examination at 7 p.m., ele-
ments of hemorrhagic rash were noted on the
patient’s skin, with predominant localization on
the buttocks and legs. Manifestations of septic
shock were rapidly increasing. The diagnosis of
SARS was changed to MI, meningococcemia.
Treatment was introduced immediately accord-
ing to the changed diagnosis. Meanwhile, an-
other child was considered healthy. However,
due to living in a remote mountainous area, she
was hospitalized while breastfeeding with her
mother and a sick sister at the central district
hospital. In the hospital, her body temperature
rose to 37.8 °C, she developed a runny nose,
signs of intoxication, and a moderate protru-
sion of a large tendon. She was diagnosed with
MI, meningitis. Both children were immediately
transferred by ambulance for further treatment
to Lviv Regional Infectious Disease Clinical
Hospital. During transportation, the first child
received dopamine support intravenously.

In the hospital, children were hospitalized in
the intensive care unit. Diagnosis of the first
patient on admission: MI, Meningococcemia,
Toxic shock syndrome, Cerebral edema. Clin-
ically: unconsciousness, pallor and marble
pattern of the skin, characteristic elements
of hemorrhagic rash 0.3-0.7 cm all over the
body, including the face. Tachycardia (Ps -
160/min), RR - 60/min, BP - 70/40 mmHg,
body temperature - 36.3 °C, oliguria.

In the general analysis of blood anemia, the
expressed shift of a leukocyte formula to the
left to myelocytes, thrombocytopenia and high
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BcTtyn

B cTpykTypi iHdEKUIHOT 3aXBOPIOBAHOCTI 04-
Hi€l0 3 HaMbiNbL Hebe3NeYHNX AN XUTTH | He-
nepenbayvyBaHmx 3a nepebiromMm € MEHIHFOKOKO-
Ba iHdekuia (MI). MI mae wWunpokmin aiana3oH
KNiHIYHMX NposBiB — Big 6e3cMMNTOMHOro 6ak-
TepioHOCICTBa | rocTporo HasodapuHriTy 4o
HaALWBUAKOrO PO3BUTKY MEHIHFOKOKLEMIi, wWo
MOXe 3aKiHYyBaTUCSA NeTasibHO HaBiTb NpOTH-
romM nepLoi 4obu Big NovaTKy 3axBOPHOBAHHS.
He3Ba)kaloun Ha 3HaA4YHi AOCArHEHHSA B ranysi
cy4dacHoi iHdeKTonorii Ha cborogHi 3aHenoKo-
€HHS BUKIMKAIOTb reHepanizoBaHi ¢opmn me-
HIHFOKOKOBOI iH(eKUii: 0co6MBO MEHIHFOKOK-
LeMiss — HaAroCTpmii MEHIHFOKOKOBWIA Cencuc
Ta MEHIHrIT.

MI y Burnagi cnopaguMyHmMx BUNagkiB abo
He3Ha4yHUX rpynoBmx cnanaxis, 34ebinbworo
cepej AiTeln, peecTpytoTb Y BCiX KpaiHax CBITy.
3a paHmmm CDC (Centrers for Disease Control
and Prevention), HalBuWLi NOKasHWKK 3axBO-
ptoBaHOCTI BiA3HayawTbca B Adpuui, B Tak
3BaHOMY ,,MEHIHrTHOMY MOACi’’, WO NpocTar-
HYBCS Ha niBaeHb Big Caxapu. Y UbOMYy perioHi
BiabyBatoTbCs Benuki cnanaxm MI KoxHi 5-12
poOKiB, MpM YOMY YacToTa BMNAAKIB CKajaeE
1000 Ha 100 000 HaceneHHs [1]. B iHWKUX pe-
rioHax CBIiTy CMOCTEPIraeTbCs HMXUYKUIA 3arasb-
HUI piBeHb 3aXBOPIOBAHOCTI. Tak, y Cnonyuye-
Hux LUtatax, €sponi, AscTpanii Ta liBAeHHIl
AMepuLi NOKasHWMKWN 3aXBOPKOBAHOCTI KONMBa-
toTbes Big 0,12 ao 3 sunagkis Ha 100 000 Ha-
ceneHHs Ha pik [2]. HaliBuwa 3axXBOpOBaHICTb
Ha reHepanizoBaHy MEHIHFOKOKOBY iHdeKLito
(FMI) cnocTepiraeTbca y HEMOBAAT BikoM Ao 1
poky. lpu UbOMYy piBE€Hb CMEPTHOCTI KOJIMBa-
€Tbca Big4 10 o 14% nauieHTiB, sKi OTpUMYy-
IOTb JlikyBaHHSA, i Ao 50% Yy nauieHTiB, SKi He
OTPUMYIOTb JlikyBaHHS [3]. JleTanbHiCTb NoB’'s-
3@aHa NpPaKTUYHO nnwe 3 6NMCKaBUYHOK Gop-
MO MEHIHroKOKLeMii, ycknagHeHow iHdek-
LiIHO-TOKCMYHOM WOKOM, [1B3-CMHAPOMOM.

B ocTaHHi poku noyacTiwanu noBiAOMNEHHS
npo possutok MI y piten nepwunx Micsauis
Xntra [4,5,6], npoTe gaHUX Npo 3aXBOPOBaH-
HA y 6NM3HIOKIB B TakoMy Bili € BKpal Mano.
3 ornaay Ha uen dakT BBaXKaEMO 3a AOUiNbHE
NoAiIMTUCA AAHUMUM HALLOrO CMOCTEPEXEHHS.

KniHiuHn# BUNagok
B peaHimauito JIbBiBCbKOI 06/1acHOI iHeKLinHOI
KniHiyHOI nikapHi (JIOIKJT) noctynunu TpuMi-
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CSiYHi HeMoBnATa (61M3HATA) 3 parioOHHOI flikap-
Hi y BKpal TSXXKOMY CTaHi. 3 aHaMHe3y XUTTS
BiAOMO, WO AiTM HapoAuUCA 340pOBUMU Bif
rnepLuol AOHOLWEHOT BariTHOCTI, HeyCcKnagHeHnx
rnonoris. Pocnu i po3BnBanucChb 3rigHo BiKY.

3axBoptoBaHHA y 060X AiTel novanocs roctpo
3 iHTepBanoM 16 roguH. Y nepwoi AUTUHU BBe-
yepi 611M3bKO 22 roa. TemMnepaTypa Tina nigsu-
wmnacb Ao 38°C, 3[19BMBCS HEXWUTb, NOKALL-
NIOBaHHSA, 3roaoM 6ntoBaHHA. 3a MeaU4yHOR
AOMOMOroK MaTu AiTen 3BepHynacs yepes 12
roauH, 3paHky, o 10 roa.. B ueHTpanbHin pa-
MOHHIN nikapHi (LUPJT) npu ornaai BctaHoBne-
HO AaiarHo3 [PBI. lpM3HayeHO aHTUNIPETUKMU,
AeToKCuKauinHy Tepanito. 3arafbHUA CTaH Aun-
TUHWN 3annLLaBCa TAXKUM. HapocTann nposisu
3arasibHOI iIHTOKCMKALIT, yTpuMyBanacsa rapsau-
Ka B Mexax 38°C - 38,5°C. lNpu noBTOpHOMY
ornagi o 19 roa. Ha LWKipi XBOpOI BigMivYeHO
efleMeHTN reMopariyHMx BUCUNAHb, 3 Mnepe-
BaXXHOI NOKanilzauieo Ha CigHMUAaX Ta HOorax.
CrtpiMko Hapoctanu nposisu ITW. [diarHos
PBI 3MiHeHO Ha MI, MeHiHrokokuemito. He-
ranHo 6yno posno4aTo NiKyBaHHSA BiAMOBIAHO
[0 KJ/iHIYHOro AiarHosy. TMM 4acoMm iHwa Auv-
TUHa BBaXanacs 340poBoto. [poTe y 3B'A3Ky
3 MPOXMBAHHAM B BiggasieHOMY ripCbKOMYy pa-
MOHi, rpyaAHUM BUroaoBYBaHHAM 6yna rocnita-
nisoBaHa pa3oM 3 MaMolo | XBOPOK CECTPOIO B
LIPJ1. B cTtauioHapi y Hei nigBuwmnnacb temne-
paTtypa Tina go 37,8°C, 3L19BUBCSA HEXUTb, 03~
HaKu iIHTOKCKKaLil, NOMipHe BUNWHaHHA BeENU-
koro TimOguka. diarHoctoBaHo MI, MeHiHriT?
O6uaBi ANTUHM peaHimMobinemM 6ynn HeramHo
nepeBeneHi Ans noganblioro nikysaHHSA B J1O-
IKJ1. Mia yac TpaHCNOPTYBaHHA nepla AUTUHA
oTpuMarsna AOBEHHO AOMNaMiHOBY MiATPUMKY.

B JIOIKJ1 gitTn rocniTanizoBaHi B peaHimMauiniHe
BipAineHHda. [iarHo3 neplioi XBOpOi npu no-
CTynneHHi: MI. MeHiHrokokuemis. IHdekuin-
HO-TOKCMYHMIA LWOK, HabpsiK ronoBHOro MO3-
Ky. KniHiyHO: cBigoMmicTb BigcyTHs, 6nigicTb
Ta MapMypOBWIA PUCYHOK LWKipWU, XapaKTepHi
eneMeHTamMum remoparivyHoi sucunkm 0,3-0,7
CM pO3TalloBaHi Mo BCbOMY Tifly, BKJOYa4mn
06nunyusa. Taxikapaia (Ps — 160/xB.), Y- 60/
xB., AT - 70/40 MM.pT.CcT., TeMnepaTtypa Tina
36,3°C, oniroypis.

B 3aranbHOMYy aHanisi KpoBi aHeMisi, BUpaKkeHui
3CyB nenkoumTapHoi opMynu BriBO A0 MI€NO-
umMTiB, TPOMBOUMTONEHIA Ta BUCOKe LLIOE . M'emo-
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ESR. Hemogram: Hb - 68 g/l, erythrocytes
-2.33 x 10*?/I, leukocytes - 12.9 x 10%/I, my-
elocytes - 1%, immature neutrophils - 2%,
band neutrophils - 18%, segmented neutro-
phils = 46%, lymphocytes - 25%, monocytes
- 8%, ESR - 44 mm/h, platelets - 73 x 10%I.
The patient was punctured due to the severi-
ty of the condition. She received ceftriaxone,
dexamethasone, Lasix, and detoxification
therapy. Despite the treatment, the patient’s
condition deteriorated progressively. The child
died 57 hours after the occurrence of the first
clinical symptoms of the disease. The diagno-
sis of GMI was confirmed as a result of the
pathoanatomical examination. The immedi-
ate cause of death is multiple organ failure.
It should be noted that hemorrhage into the
adrenal cortex was not detected during the
pathoanatomical examination.

Manifestations of meningitis dominated in the
other child - protrusion of a large tendon, skin
hyperesthesia, Lesage’s symptom, and 2-3
barely noticeable petechiae were found in the
area of the legs. Anemia left shift of the leuko-
cyte formula. Hemogram: Hb - 72 g/I, eryth-
rocytes - 2.25 x 10'?/I, leukocytes - 6.1 x
10°/I, immature neutrophils - 1%, band neu-
trophils — 9%, segmented neutrophils — 22%,
lymphocytes - 62%, monocytes - 6%. ESR
- 18 mm/h. Cerebrospinal fluid: gray, turbid,
Pandy’s reaction +++, protein - 2.64 g/I, neu-
trophilic pleocytosis — 14,507 in mm3, glucose
- 2.3 mmol/l. Bacterioscopy of cerebrospinal
fluid and blood revealed gram-negative diplo-
cocci. The child received antibacterial (ceftri-
axone), dehydration (mannitol), detoxification
therapy, and glucocorticosteroids (dexameth-
asone). The cerebrospinal fluid was sanitized
on the 8th day of illness. The child recovered.

Neisseria meningitidis, biovar C, was received
from the nasopharyngeal mucus during the
examination of the children’s father. It is
known from the medical history that he had
a respiratory tract infection (RTI) for three
days and complained of a sore throat and low-
grade body temperature. He had not sought
medical help.

Search strategy

Methods included a literature review of scien-
tific articles that studied the issue of meningo-
coccal infection. According to the results of the
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analysis of articles obtained in the PubMed,
SCOPUS, Web of Science, and MedScape da-
tabases, using the combination of the terms
“meningococcal infection”, “incidence of me-
ningococcal infection”, “meningococcal dis-
ease in twins”, “meningococcal infection in
young children”, only 3 reports about GMI in
twins were found [7, 8, 9]. Cases described
by Hummell DS et al. and Levy DI et al. date
to 1987 and 1988. Literary data related to the
incidence, patterns of development of an un-
favorable epidemic situation, features of the
clinical course and treatment of MI in young
children were studied and summarized. Data
analysis of the inpatient card and results of
the pathoanatomical examination protocol of
the child who died from GMI as a result of
multiple organ failure were analyzed.

Discussion

Neisseria meningitidis (N. meningitidis) was
first discovered in 1887 by Weichselbaum based
on the cerebrospinal fluid of a patient with men-
ingitis. N. meningitidis is a gram-negative diplo-
coccus, a human obligate pathogen that usually
colonizes the upper respiratory tract. Coloniza-
tion of the nasopharyngeal mucosa is mostly as-
ymptomatic. Meanwhile, asymptomatic carriage
of meningococcus can last from 3 (serogroup A)
to 9 (serogroup B) months, which increases the
risk of new cases of infection [10]. Although the
contagiousness index in MI usually does not ex-
ceed 15%, when examining relatives of patients
with MI, 20-40% of contacts were found to be
carriers of N. meningitidis [11].

Infection and development of different clinical
forms of the disease according to their severi-
ty is largely determined by the functionality of
local defense mechanisms at the level of the
mucous membrane in the upper respiratory
tract, and the state of the patient’s immune
system. Under conditions of impaired system-
ic immune response, life-threatening general-
ized forms of MI are possible: meningitis and/
or septicemia [4], pneumonia [12], septic ar-
thritis [13,14], and pericarditis in children and
adolescents [15].

It is known that the main transmission mecha-
nism of the pathogen is airborne. However, to-
day the antenatal and intranatal transmission
of the infection deserve special attention, the
realization of which is possible under the con-
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rpama: Hb - 68r/n, eputpountn - 2,33x10'%/n,
nenkountn — 12,9x10°/n, mienountn — 1%, tOHiI
- 2%, nanuukosgepHi — 18%, cermeHTOAAEPHI
- 46%, nimbountn - 25%, MoHouMTN — 8 %.
LLOE - 44 mm/rog. Tpombouuntn - 73x10°%/n.
He nyHkTOBaHa y 3BLIA3KY 3 TAXKICTIO CTaHy.
OTpuMana uedTpiakCoH, AeKcaMeTas3oH, Jfa-
3MKC, AETOKCMKaUilHy Tepanito. He 3Baxarouu
Ha nposefeHe NiKyBaHHA CTaH XBOPOI AUTUHM
nporpecusHo noripwysasca. [AWUTMHa noMep-
na 4depes 57 roa. Bi4 nosdABU neplinx KAiHIYHUX
cMMnTOMIB xBopobu. [iarHo3 M'MI nigTBepaxeHo
natosioroaHaTtoMmiyHo. besnocepegHboO NpuU-
UMHOIO CMepTi Ha3BaHO MoJliopraHHy HeaocTaT-
HicTb. Cnig 3ayBaxuTu, WO KPOBOBUIIUBY B KOPY
HaJHWPHUKIB NpV NaTtosioroaHaToOMiYHOMY [A0-
CnigXeHHi He 6yno BUSABIEHO.

Y iHWOI AUTUHW AOMIHYBasn NMpPOABU MEHIHTri-
Ty — BUNUHaHHA Benukoro TimLlguka, rinepe-
cTesiga wkipu, cumMnToM Jlecaxa, B AinAHUI ro-
Minok 6yno BusiBNeHo 2-3 fiedb NOMITHI neTexii.
B kpoBi aHeMis, 3cyB nenkounTapHoi dopmynm
BniBo. Nemorpama: Hb - 72 r/n, eputpountn -
2,25%10%?/n, nenkountn — 6,1x10°/n, tOHI -
1%, nanunukosagepHi — 9%, cerMmeHTOSAEpPHI —
22%, nimbountn - 62%, MOHOUMTU - 6%.
LLIOE- 18mMm/roa. JlikBop: Cipuii, KanamyTHUR,
peakuia Manai +++, 6inok - 2,64 r/n, Heln-
TpodinbHMN NneoymnTtos — 14507 B MM3, rAOKO-
3a - 2,3 mmonb/n. MNMpwu 6akTepiockonii nikBopy
i KpOBi BMABNEHO rpaMHeraTUBHI OUMIIOKOKMU.
OTtpumana aHTubakTepiHy (uedTpiakCoH),
aerigpatauiiHy (MaHiTon), AeTOKCUKaUinHy
Tepanito, rKOKOPTUKOCTepoian (AekcaMeTa-
30H). JlikBOp caHyBaBCs Ha 8- aeHb XBOpobu.
OuTuHa oayxana.

Mpn o06CTEXEHHI KOHTaKTHWUX oci6b y 6aTtb-
Ka 3i cnmM3y Hocornotku BuaineHo Neisseria
meningitidis, 6ioBap C. 3 enigaHamHe3sy Bi-
AOMO, WO 6aTbKOo AiTe NPOTSAroOM TPbOX AHIB
xBOpiB Ha PBI, ckapxuBcs Ha 6inb B ropni Ta
cybdebpunbHy TeMnepaTypy Tina. 3a gonomo-
rot 40 MeAuKiB He 3BepTaBCA

Crparerif nowyky

[o MeTogiB yBiMWOB niTepaTypHUl Oornag Hay-
KOBUX CTaTeN y IKUX BUBYANW NMUTAHHSA MEHIH-
rFOKOKOBOI iH(eKUii. 3a pe3ynbTaTaMu aHanisy
cTaTen, OTpMMaHUX B pe3ynbTaTi NowyKy B H6a-
3ax gaHmx PubMed, SCOPUS, Web of Science,
MedScape, BMKOPUCTOBYIOUM KOMOiHaUilO Tep-
MiHIB «MEHIHFOKOKOBa iHMdeKLUia», «3axBopo-
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BaHICTb Ha MEHIHrOKOKOBY iHdeKLuito», «Mme-
HIHFOKOKLIEMist Y B/IN3HIOKIB», «MEHIHIFOKOKOBa
iHdbeKuia y AiTer paHHbOro BiKy» MW 3HaWLWAM
nnwe 3 nosigomneHHs npo MI y 6nu3sHIOKIB
[7, 8, 9], npn YoMy onucaHi BuNagKku, Haeeae-
Hi Hummell DS 3 cniBaBT. Ta Levy DI 3 cniBasT.
patytoTbcs 1987 Ta 1988 pokamu. BuBueHo Ta
y3aranbHeHO niTepaTypHi AaHi, WO CTOCYTbCA
3axBOPIOBAHOCTI, 3aKOHOMIPHOCTEN pO3BUTKY
HecnpuaTAnBOI enigemivyHoi cuTyauii, ocobnu-
BOCTeW K/iHiYHOro nepebiry Ta nikyBaHHs MIy
AiTen paHHboro Biky lMpoBeaeHO aHani3 AaHMX
KapT cTauioHapHOro XBOPOro Ta pes3y/bTaTu
MPOTOKOJ1y MATO/I0r0AHATOMIYHOIO AO0CIAXEH-
HA ANTUHU, Wo nomepna sig MMI BHacnigok no-
niopraHHol HeZoCTaTHOCTI.

O6roBopeHHA

Neisseria meningitidis (N. meningitidis) Bnep-
we 6yna BusaBneHa B 1887 poui Banxcenb-
6ayMOM 3 CMMHHOMO3KOBOI piAMHM NauieHTa,
XBOPOro Ha MeHiHriT. N. meningitidis € rpam-
HeraTMBHMM AUMNOKOKOM, 0bniraTHMM nartore-
HOM JIIOAWNHU, KNI 3a3BMYal KONOHI3yE BEpX-
Hi amxanbHi wnaxu. KosoHizauia cnin3oBol
060/10HKM HOCOrNOTKWU B OCHOBHOMY MPOTiKa€e
6e3cumnToMHO. Mpn LbOMy 6€3CUMNTOMHE HO-
CiNCTBO MeHIHrOKOKa MoXe TpuBaTu Big 3 (ce-
porpyna A) oo 9 (ceporpyna B) micauis, wo
36iNblWYy€E pU3NK BUHUKHEHHS HOBUX BUMaAKiB
iHekuii [10]. Xoya iHAeKC KOHTArio3HOCTI Npu
MI 3a3Buyan He nepesuye 15%, ogHak npu
obcTexeHHi poamyis xBopux Ha MI 6yno BcTa-
HoBNeHO, Wo 20-40% KOHTaKTHUX € HOCISIMU
N. meningitidis [11].

Peanizauia iHdpiKyBaHHA Ta pO3BUTOK PI3HUX
LWOAO0 CTYMeHs TSXKOCTI KNiHIYHMX HhOpM XBO-
pob6u, 3HAUYHO MipOI BU3HAYAETHCA AK DYHK-
LLiOHaNbHOIO CMPOMOXHICTIO JIOKAJIbHUX Mexa-
Hi3MiB 3axuCTy Ha piBHI CAn30BOI 060NOHKMK
BEPXHIiX ANXaNbHUX WNAXIB, TAK | CTAHOM iMYH-
HOI cucCTeMM nauieHTa. 3a yMOB MOpPYLUEHHS
CUCTEMHOI iIMyHHOI BiANOBIAI MOXIMBUA PO3BU-
TOK 3arpo3/sinBuxX AN XUTTH reHepasnisoBaHux
dopm MI: MeHiHriTy Ta/abo centuuemii [4],
nHeBMOHIi [12], cenTuyHoro apTtputy[13,14],
nepuvkapauTy y diten Ta nignitkis [15].

SK BiAOMO OCHOBHMUI MexXaHi3M rnepeaavi 36ydHu-
Ka NOBITPSAHO-KPAN/MHHWIA. MpOTe Ha CbOroAHi
Ha ocobnuBy yBary 3acnyroByloTb aHTeHa-
TaNbHa Ta iHTpaHaTanbHa nepegava iHdekUii,
peani3auis AKol MOX/IMBa 3@ YMOB KOHTaMiHa-



Mpaui HTLL MeanyHi Hayku
2022, Tom 69, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci
ISSN 2708-8642 (online)

WWW.MSpsSss.org.ua
2022, Vol. 69, 2

ornsag

ditions of meningococcal contamination of the
pregnant woman’s genital tract [16,17,18]. In
recent years, there have been increasing re-
ports of female genitalia meningococcal infec-
tion [19] and male meningococcal urethritis in
different countries worldwide [20,21]. In fact,
these cases require caution in terms of possi-
ble generalization of the infection. The devel-
opment of GMI with manifestations of shock
and meningitis that developed 2 weeks after
the clinical manifestations of colpitis in women
is described by Offman R et al. According to the
authors, the extraction of N. meningitidis from
the vagina, which is not a typical site of the
pathogen, led to a delay in proper antibacterial
treatment and caused the generalization of the
process with severe disease course [22].

Asymptomatic bacterial carriage of the caus-
ative agent in the vagina may be the cause
of infection of the child during birth through
the natural birth canal. Scientists from Tijuana
(Mexico) report a case of neonatal meningo-
coccal conjunctivitis and sepsis in a 3-day-old
baby. Clinical manifestations of meningococcal
conjunctivitis were abundant purulent drain-
age from the conjunctiva. N. meningitidis of
serogroup Y was isolated from the conjuncti-
val exudate and blood of a newborn. During
the examination of parents, a culture of N.
meningitidis of serogroup Y was isolated from
the nasopharynx and the mother’s vagina
[18]. Timothy Gilbey et al. provide convincing
data on prenatal meningococcal infection with
the subsequent development of early neo-
natal sepsis in a full-term child. Histopatho-
logical examination of the placenta revealed
acute funisitis and chorioamnionitis associat-
ed with ascending infection. Bacteriologically,
N. meningitidis of serogroup W was isolated
from the placenta [17]. The development of
GMI in the neonatal period [16, 23] is char-
acterized by high mortality and the develop-
ment of severe neurological complications [5,
24]. The disease develops violently: a sharp
deterioration of the general condition against
the background of an increase in temperature
with the development of shock and multiple
organ failure within a few hours. Mortality is
40% among patients in whom the disease de-
velops during the first week of life [23].

It should be noted that the transmission of N.
meningitidis from mother to fetus is extremely
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rare [17, 25]. Indicative in this regard is the
description of the case of a premature baby
born at 31 weeks, confirmed by the release of
N meningitidis from amniotic fluid, ear, stom-
ach, throat and nose of the newborn [16].

Infection and course of MI depend on many
factors, primarily age, meningococcal sero-
groups, available antibodies, geographical lo-
cation and living conditions. However, these
factors make up a small share of the total pop-
ulation. The innate immune response plays a
key role in preventing the development of GMI
after colonization of the nasopharynx with
meningococcus [26].

Concerning this case, we believe that the cru-
cial role in the development of the twins’ dis-
ease is determined by the nature and duration
of the children’s contact with the father suf-
fering from meningococcal nasopharyngitis.
The possible presence of N. meningitidis, as
an etiological factor, in the clinical manifesta-
tion of RTI in the father was not considered
at all. Catarrhal manifestations were regard-
ed as a viral infection, antibacterial treatment
was not carried out. However, it is known that
early detection and isolation of patients with
meningococcal nhasopharyngitis and sanitation
of bacterial carriers are the main preventive
measures for the spread of MI. The relative
insufficiency of humoral and cellular immuni-
ty, characteristic for this age, obviously con-
tributed to the development of severe GMI in
3-month-old twins.

Today, various scientific studies are being
carried out, related to the study of both the
genetic predisposition of people to the devel-
opment of GMI [27, 28] and the genetic vari-
ants of the meningococcal genome in terms of
their influence on the severity of development
and the course of the disease. According to
Philip Kremer et al., the influence of genetic
variants of the meningococcal genome on the
severity of the disease is limited [29]. In an-
other study, Joram N, et al. demonstrated that
TLR4 gene polymorphism is a risk factor for
the development of severe meningococcemia
in young children. At the same time, it was
found that under the conditions of the devel-
opment of an infectious disease in one of the
twins, the probability of disease development
in the second child is significantly higher in
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LT MEHIHFOKOKOM MNOJIOroBMX LWINAXIB BaritHol
[16,17,18]. B ocCTaHHi poku 3'aBNSETbCA Ae-
Aani 6inblwe NoBigoOMNEHb MPO MEHIHMOKOKOBY
iH(peKLUio XiHOUMX cTaTeBUX opraHis [19] Ta
4YOJ10BIYOro MEHIHFOKOKOBOIO YPETpUTY Yy pi3-
HMX KpaiHax cBiTy [20,21]. BnacHe ui Bunaa-
KW BMMaratoTb HACTOPOXEHOCTI B MJaHi MOX-
NunBOI reHepanisauii iHdekuii. Po3zsutok 'MI 3
NposiBaMMn LWOKY Ta MEHIHrITY, WO PO3BUHYBCH
yepes 2 TUXHI Nicns KNiHIYHMX NPOSABIB KOJb-
niTy y XiHku onucytotb Offman R 3 cniBas. 3a
AaHMMK aBTopiB BuAineHHs N. meningitidis 3
MiXBy, WO € He TUMOBMM MicueM nokanizauii
36yaHMKa, NpU3Beno A0 BiATEPMiHYBaHHSA Ha-
NeXHoro aHTnbakTepiMnHOro NikyBaHHA Ta CTa-
N0 MPUYMHOIO reHepasisauil npouecy 3 TaAX-
kKnum nepebirom xsopobu [22]. be3cuMnToMHe
6akTepioHoCIiNCTBO 36yaHMKA B MixBi MoOXe
6yTM MPUUYMHOI HPIKYBAHHSA ANTUMHW Nig vac
HapoAXXeHHA 4epe3 MpupoAHi MOJIOrosi WS-
xu. HaykoBui 3 TixyaHn (Mekcuka) nosigom-
NA0Tb NpO BUMNAAOK HEOHAaTasIbHOr0 MEHiH-
FOKOKOBOrO KOH'IOHKTMBITY Ta cencucy y 3-X
OEeHHOT ANTUHW. KNiHIYHMMW nposABaMn MeHiH-
FOKOKOBOIO KOH'IOHKTUBITY 6Yynu psCHI FHiliHi
BUAiINEeHHa 3 KoH'toHkTuBM. N. meningitidis
ceporpynu Y BuAiNEHa 3 KOH'IOHKTUBANbHOMO
eKCydaTy Ta KpoBi HOBOHapoaxeHoro. [lpu
obcTexeHHi 6aTbkiB Yy 060X BuAiNeHa KynbTy-
pa N. meningitidis ceporpynn Y 3 HOCOMI0OT-
Kn Ta 3 nixsu y matepi [18]. Timothy Gilbey
3 CniBaBT. HABOAATb MEPEKOH/IMBI AaHi npo
peanizauito npeHaTasnbHOro iHdikyBaHHS Me-
HIHFOKOKOM 3 HacTyMHUM PO3BUTKOM PaHHbOIo
HeoHaTasIbHOro Cerncucy y AOHOLWEHOI ANTUHMN.
Mpun rictonaTonoriyHOMYy AOCNIAXEHHI nna-
LEHTU BUSABJIEHO FOCTPUA (YHI3UT (Backynit
CYAWH MNYMOBMHM) Ta XOPIiOAMHIOHIT, WO aco-
LOETBCSA 3 BUCXiAHOM iHdeKLie. bakTepio-
noriyHo BuaineHo N. meningitidis ceporpynu
W 3 nnaueHTtn [17]. Po3sutok 'MI B nepioai
HOBOHapOAXKeHOCTI [16, 23] xapaKTepuU3yeTb-
CSl BUCOKOK CMEPTHICTIO Ta PO3BUTKOM THXKUX
HEBPOOriYyHMX ycknagHeHb [5,24]. XBopoba
pO3BMBAETbLCA OYypXNMBO: pi3Ke MoripweHHs
3arasibHOro CTaHy Ha (OHi NiABULLEHHS TeM-
nepatypum 3 pO3BUTKOM LWOKY i MofniopraH-
HOI HeAOCTATHICTb MPOTArOM KiflbKOX rOAMH.
CMepTHicTb cTaHOBUTL 40% cepepn nauieHTiB,
Yy SKUX 3aXBOpPIOBaHHA PO3BMBAETLCHA MpPOTH-
rOM MEepLUoro TMXHS XuTTa [23].

Cnig 3a3HaumTu, WO nepepada N. meningitidis
BiA MaTepi 4O NsoAy CNOCTEpIraeTbCs BKpau
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pigko [17,25]. NMpoMOBUCTUM B LUbOMY MaHi
€ ONuUC BMMNagKy rnepeayacHo HapoAXeHOol An-
TUHW B TepMiHi 31 TMXAEHb, MiATBEPAXEHUN
BuaineHHam N. meningitidis 3 aMHIOTUYHOI pi-
OWHW, ByXa, WNyHKa, ropfsla Ta Hoca HOBOHa-
poaxeHoro [16].

IHdikyBaHHa Ta nepebir MI 3anexuTb Big 6a-
raTbOX YMHHUWKIB, Hacamnepen, Big Biky, ce-
porpyn MeHiHrokoka, HasBHWUX aHTWUTIN, reo-
rpadiYHOro NOMOXEHHS Ta YMOB MPOXMBAHHS.
[MpoTe ui YMHHNKKN CcKafarTb HE3HAYHY YacT-
Ky y 3aranbHin nonynsuii. Knw4oBy ponb y
3anobiraHHi po3suTky 'MI nmicna kKonoHisauii
HOCOI/I0TKM MEHIHMOKOKOM BiZirpa€e BpoAXeHa
iMyHHa Bianosiab [26].

LLlo cTocyeTbCA HaWOro BMMNaAKy, BBaXae€-
MO, WO BupilanbHa pofib Y PO3BUTKY XBOPO-
61 61M3HIOKIB AeTepMiHOBaHa XapakKTepoM Ta
TPUBANICTIO KOHTAKTy AiTEN 3 XBOPUM Ha Me-
HIHFOKOKOBWIA Ha30dapuHriT 6aTbkoM. MMo-
BipHa npudeTHicTb N. meningitidis, 9k eTiono-
rYHOro YMHHUKA, A0 KMiHiYHUX rnposasiB PBI y
6aTbka He po3rnsganacs B3arani. KatapanbHi
nposisn 6ynn po3uiHeHi sk BipycHa iHdekuis,
aHTubakTepiiHe NikyBaHHSA HE NMPOBOAWNIOCS.
MpoTe, BiAOMO, WO OCHOBHWUMU NpodinakTny-
HUMK 3axo4aMu, LWOA0 NownpeHHa MI € paHHe
BUSABJIEHHA Ta i30/14Ui9 XBOPUX HA MEHIHro-
KOKOBWI Ha3odapuHriT Ta caHauia 6akrepio-
HociiB. Cnpusna po3BuTKy Tsaxkol TMI y 3-x
MiCAYHMX B/IN3HIOKIB OYEBMAHO | BiAHOCHA He-
[OCTaTHICTb ryMOpasibHOro Ta KAITUHHOIO iMy-
HITETy, XapaKTepHa ANng Uboro BiKy.

Ha cboroaHi NpoBoAATbLCA Pi3HOMMIAHOBI Hay-
KOBi AOCNIAXEHHS, WO CTOCYHTbCA BUBYEHHSA
K FeHEeTUYHOI CXWNbHOCTI Noaen A0 PO3BUT-
Ky 'MI . [27, 28] TaKk i reHeETUYHKUX BapiaHTIB
MEHIHFOKOKOBOIro reHomy B MJaHi iX BRInBYy
Ha TSXKICTb pO3BUTKY Ta nepebir xsopobu. 3a
AaHumm Philip Kremer 3i cniBaBT. BNunB re-
HETUYHUX BapiaHTIiB MEHIHFOKOKOBOIo reHomy
Ha TSXKKICTb PO3BUTKY 3aXBOPHOBAHHS € 06-
MexeHuM [29]. Y iHWoMy agocnigxeHHi Joram
N, 3i cniBaBT. NpoAEMOHCTPYBanu, Wo (akTo-
pOM PU3MKY PO3BUTKY TAXKOI MEHIHroKoKLe-
Mii y A4iTein paHHbOro Biky € NosiMOpdi3M reHis
TLR4. lMpwn uboMy 3'aCOBaHO, O 3a YMOB pO3-
BUTKY iH(MEKLUIMHOro 3axBOpOBAHHSA Y OAHOrO
3 61KU3HIOKIB, IMOBIPHICTb PO3BUTKY XBOpPOO6MU
y ApPYroro € 3HayHoO BULLOK Y MOHO3UIOTHUX
HiXk ansnrotHux [30]. Lo cTocyeTbcs Haworo
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monozygotic than in dizygotic twins [30]. Re-
garding our case, unfortunately, we were not
able to conduct molecular genetic studies of
the affected twins to find out possible genetic
features.

It should be noted that the key method of MI
prevention is vaccination. Today, effective vac-
cines are available worldwide against all ma-
jor meningococcal serogroups that cause GMI.
The effectiveness of preventive vaccinations in
children and numerous campaigns of vaccina-
tion of the adult population, as defining com-
ponents of a complex of anti-epidemic mea-
sures, is illustrated by the steady decline in MI
incidence rates over the past two decades in
most countries of the world [31,32,33]. There
is no doubt that in our case, timely vaccination
of children and adults against MI could dras-
tically affect the course and consequences of

Review

the disease. Unfortunately, today in Ukraine,
vaccination against MI is included only in the
list of recommended vaccines.

This case demonstrates the development of
severe generalized forms of meningococcal
infection in 3-month-old twins. The risk of in-
fection is related to the nature and duration of
contact with the undiagnosed meningococcal
nasopharyngitis carrier, their parent. Early di-
agnosis and treatment of all forms of menin-
gococcal infections are important to prevent
the development of GMI. We see the solution
to the problem in the inclusion in the calendar
of preventive vaccinations of mandatory vac-
cination of infants from the age of 2 months,
as well as prophylactic antibiotic administra-
tion for contact persons, regardless of vacci-
nation status.
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BUNagKy, HaXajb M1 HE MaJinh 3MOIrv NpoBeECTU
MONEKYNAPHO-reHEeTUYHI AOCIAKEHHA XBOPUX
61un3HIOKIB AN 3'HCYBaHHﬂ MOXJ/IMBUX TEHE-
TUYHMX 0COBINBOCTEN.

Cnig 3a3HaynTH, WO K/IHOYOBUM METOAOM Mpo-
dinaktmkn MI € BakumHauisa. Ha cborogHi vy
BCbOMY CBITi € e(PEKTUBHI BaKLMHW NPOTU YCiX
OCHOBHUX CEpOrpyn MeHiHrOKOKIB, LLO BUK/IN-
katoTb MI. EdekTuBHICTb nNpoBeAeHHs Mpo-
QiNakTUYHMX WenseHb Y AiTer Ta YNCNEHHUX
KamMnaHii BakuuHauii AJOpPOCNOro HacesneHHs,
AK BW3HaA4YasIbHUX KOMMOHEHTIB KOMMJIEKCY
npoTtuenigemMiyHnx 3axoais, MpoiNtoCTpOBaHi
HEeYXUMbHUM 3HMXKXEHHAM MOKA3HUKIB 3axBO-
proBaHOCTIi Ha MI NpoTAromM oCTaHHiIX ABOX Ae-
cATUNITE y BinbwocTi kpaiH ceity [31,32,33].
be3nepeyHo, WO Yy HaWOMy BMMNAAKY BYac-
HO MnpoBeAeHa BaKuMHaUia AiTen Ta Aopoc-
nux npotn MI KapAnHanbHO MoOr/sia BMJIMHYTH

Review

Ha nepebir Ta Hacnigku xsBopobu. Haxanb,
Ha CcboroAHi B YKpaiHi BakuuHauiga npotu MI
BXOAMUTb NMLWe A0 Nepesiiky peKoMeHAoBaHUX
BaKUMH.

HaBeneHulii BMNAAoOK AEMOHCTPYE PO3BUTOK
TSXKKUX reHepanizoBaHux (opM MeHiHFOKOKO-
BOI iHdeKUIT y 6/IM3HI0KIB 3-X MICAYHOrO BiKY.
Pu3nk 3apaxeHHs NOB’A3aHWI 3 XapaKTepoMm
Ta TPUBANICTIO KOHTAKTYy 3 XBOPWM, Ha Heai-
arHOCTOBaHMM BYACHO MEHIHIOKOKOBWI Hasz0-
dapwuHrit, 6aTbkoM. PaHHS AiarHOCTMKa Ta fi-
KyBaHHS yCix (POpM MeHiHrOKOKOBOI iH(eKLil
€ BaXXMBUMUK And 3anobiraHHs po3suTky MI.
BupiweHHs npobnemMn 6a4MMo y BKJIIOUYEHHI B
KaneHgap npodinakTUYHMX WwenneHb 060B’sa3-
KOBOI BaKkuMHaUil AgiTel 3 2-MiCA4YHOro BiKy, a
TaKOX NpOBeAeHHS NPodinakTUKn aHTnbioTn-
KaMW KOHTaKTHUX OCi6 He3anexHo Bi4 Bakuu-
HanbHOro craTycy.
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