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1. Uvod

Tato habilitacni prace je komentovanym souhrnem publikovanych praci (podle § 72 odst. 3 pismena
b zdkona ¢. 111/1998 Sb.) ze dvou tematicky odlisnych oblasti. Ddvodem tohoto rozdéleni je
necCekané preruseni béZiného provozu zplsobené celosvétovou krizi vyvolanou rozsifenim
onemocnéni COVID-19. V situaci, kdy se zdravotni systémy opakované ocitli na hranici kolapsu a
probihala epidemie potencionalné velmi zdvainého onemocnéni bylo nutné vyclenit vSechnu
dostupnou kapacitu na zvladnuti této krize. Tato situace také vedla k naruseni pravidelnych kontrol
chronicky nemocnych pacientl a dlouhodobého sledovani pacient(l zafazenych do studii. Na druhé
strané krize znamenala pfileZitost a nutnost zorientovat se ve zcela nové situaci a nacerpat poznatky
z doposud ¢asto opomijenych oblasti.

Problematika medikamentdzné podminéné osteonekrézy Celisti je v poslednich 20 letech aktudlni
téma nejen maxillofacidlni chirurgie [1]. Jedna se o komplikaci zejména antiresorpéni medikace
indikované v terapii osteopordzy, mnohocetného myelomu, kostnich metastaza solidnich tumort a
u dalsich stavll spojenych se zvySenym kostnim metabolickym obratem. Jiz z podstaty onemocnéni
nezbytny mezioborovy pfistup k prevenci, diagnostice a lé¢bé tohoto onemocnéni pfirozené
formuje prostor pro Sirokou $kdlu vyzkumnych, pedagogickych i osvétovych aktivit. Osteonekréza
Celisti je relativné vzacna komplikace, ale vzhledem k znaénému mnoiZstvi pacientl lécenych
antiresorpcni terapii neni absolutni pocet ohrozenych osob zanedbatelny [2]. Medikamentdzné
podminéna osteonekrdza kosténého zvukovodu je onemocnéni etiologicky i anatomicky pfibuzné,
i kdyz mnohem vzacnéjsi. Je mozny jeji soucasny vyskyt s osteonekrézou Celisti a zubni Iékaf nebo
maxillofacialni chirurg mlze vyznamné prispét k jeji Casné diagnostice [3-5].

Celosvétové rozsifeni nemoci COVID-19, které WHO prohlasilo 11. 3. 2020 za pandemii [6], mélo
dramaticky dopad na bézny Zivot a zejména na zdravotnictvi, zubni Iékafe nevyjimaje [7]. | pfes
nepfiznivy vyvoj epidemie [8] se v CR podafilo, diky osobnimu nasazeni mnoha kolegd, zabranit
plosnému omezeni stomatologické péce [9]. Svilij podil na tom méla i doporuéeni vydavana Ceskou
stomatologickou komorou pro své ¢leny [10, 11]. Autor této prace se na tvorbé téchto doporuceni
podilel jako jejich editor a hlavni autor. Tvorba téchto doporuceni vyzadovala ziskani aktudlnich
dostupnych informaci o povaze onemocnéni, vlastnostech pfi¢inného viru a moznostech ochrany.
Po formulaci zakladnich principi doporuceni bylo nutné ovéfit jejich aplikovatelnost a kompatibilitu
s platnymi nafizenimi a predpisy. V dal$im pribéhu epidemie byla vhodnost opatfeni pribéziné
monitorovana a opatreni byla podle potfeby aktualizovana. K ovéreni ucinnosti doporucenych
opatreni a miry jejich akceptace zorganizoval autor prifezovou dotaznikovou studii mezi ¢eskymi
zubnimi lékati [12]. Cely proces lze, principidlné, pfirovnat ke klinické studii probihajici v realném
Case. Klicové momenty pandemie COVID-19, metodika ovéfovaci studie a jeji publikované vysledky
jsou popsany v druhé ¢asti této prace.



2. Medikamentdzné podminéna osteonekroza

Medikamentézné podminéna osteonekréza je patologie skeletu, v jejiz patofyziologii hraje
vyznamnou roli porucha kostni remodelace zplsobena paradoxné lécbou jinych onemocnéni
skeletu.

2.1. Kostni remodelace

Kosterni soustava ma komé svych funkci opérnych a ochrannych i velky vyznam pro metabolismus
organizmu. Skelet podléhda neustdlé prestavbé, odbouravanim a novotvorbou kostni tkané muze
kost reagovat na zmény mechanického zatiZzeni, nahrazovat poskozené ¢asti a spolu regulovat
hladiny nékterych mineral(. Skelet je vyznamnou zasobarnou kalcia a fosforu a spolu s ledvinami
hraje klicovou roli v homeostdaze téchto prvkd. Remodelaci podléhaji za fyziologickych okolnosti 2
az 10 % skeletu za rok. Remodelace kosti je komplexni déj, ktery podléha hormonalni i parakrinni
regulaci. Nutna je vzdjemnd provazanost resorpcénich a apozi¢nich déju — coupling [1]. Poruchy
regulace kostni remodelace a s ni spojené patologické stavy mohou mit hormonalni (hyper- a hypo-
parathyreoidismus), metabolickou (rachitis, rendlni osteodystrofie), dédicnou (osteogenesis
imperfecta) nebo nejcastéji multifaktoriadlni (osteopordza) pric¢inu [2]. Remodelace probihd v
izolovanych loziscich, remodelacnich jednotkach.

2.1.1. Remodelacni jednotka — Basic Multicellular Unit (BMU)

Kostni remodelacni jednotka je sloZzena z osteoklast(, které odbouravaji kostni tkan a z osteoblastl
které na misté odbourané kosti vytvareji novou amineralni kostni matrix. Kostni matrix nasledné
extracelularné osifikuje ukladanim anorganickych sloZzek. Dalsi sou¢asti remodela¢ni jednotky jsou
osteocyty s povrchovymi burnikami (bone lining cells), oba tyto typy kostnich bunék jsou konecna
stadia diferenciace osteoblastl. Osteocyty hraji vyznamnou roli v regulaci kostni remodelace.
V trabekuldrni kosti maji resorpcni jednotky charakter lakun, zatim co v kortikaIni kosti jsou buriky
usporadany kolem centrdlni krevni kapilary a tvofi , fezny kuzel — cutting cone” [3].

2.1.2. Osteoklasty

Osteoklasty jsou mnohojaderné buriky z monocyto-makrofagové linie. Vznikaji fuzi monocytl na
povrchu kosti. Uvolfiovanim kyselina a proteolytickych enzyma (napf. z rodiny katepsin(i a matrix
metaloproteinaz) rozpoustéji anorganickou slozku kosti i kolagenni matrix a vytvareji tak na povrchu
kosti Howshipovy resorpéni lakuny. Produkty degradace kostni tkadné jsou poté osteoklasty
fagocytovany. Flze monocytl, maturace a aktivace osteoklastl je parakrinné regulovana bunkami
vyskytujicimi se v kostni tkani (osteoblasty, osteocyty, imunopotentni buriky kostni dfené). Zakladni
mediator této regulace je RANKL — Receptor activator of nuclear factor kappa-B ligand. RANKL
soupefi o vazbu na svij receptor RANK (Receptor activator of nuclear factor kappa-B)
s kompetitivné inhibicnim ligandem (faleSnym poslem) osteoprotegerinem — OPG. DalSim
parakrinnim medidatorem regulujicim osteoklastickou kostni resorpci je napfiklad M-CSF —
makrofagové kolonie stimulujici faktor [1, 4, 5].

2.1.3. Osteoblasty
Osteoblasty jsou jednojaderné burky pochazejici z mezenchymalni bunécné linie, které jsou bézné
pfitomné na povrchu kostnich trabekul. Po aktivaci produkuji extraceluldrni proteiny, hlavné
kolagen 1, a vytvareji kostni matrix. Zasadni roli v diferenciaci osteoblast(i ma signalni cesta Wnt/[-
catein a mnoZstvi ji podtizenych signalnich molekul. K aktivaci osteoblastl dochazi také parakrinné.
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Jednou regulacni cestou jsou rlistové faktory uvolfiované béhem osteoklastické aktivity z kostni
tkané, zejména se jednd o Transformujici rlstovy faktor B (TGF-B) a Inzulinu podobny ristovy faktor
1 (IGF-1). Druhda cesta regulace aktivity osteoblastli je zprostfedkovana ptfimou sekretorickou
aktivitou osteoklastt, prikladem je Sfingosin 1 fosfatdza nebo C3 komponenta komplementu. Na
druhé strané osteoblasty secernuji RANKL, OPG a M-CSF béhem své funkce v rlznych mnozstvi, a
tak zpétnovazebné reguluji funkci osteoklastl [1, 4—6].

2.1.4. Osteocyty

Jednou z mozZnosti konecné diferenciace osteoblastll jsou osteocyty. Tyto bunky z(Ostavaji
obklopené kostni hmotou, ale navzajem, s kostni dfeni a s povrchem kosti, periostem, jsou spojené
hustou siti vzajemné propojenych cytoplazmatickych vybézkl. Maji schopnost reagovat na stimuly
vzniklé mechanickym namdahanim kosti a nasledné regulaci funkce osteoklastli a osteoblastt
prizplisobovat orientaci a silu kostnich trabekul, mikroarchitekturu, prevladajicimu sméru
mechanického namahani. Kostni remodelaci osteocyty ovliviiuji parakrinné, zejména sekreci RANKL
a sclerostinu [7, 8].

2.2. Osteomyelitida, osteoradionekrdza, osteonekrdza
Metabolicka a hormonalni onemocnéni skeletu se zpravidla projevuji, s rznou zavaznosti, difuzné
v celé kostre, Celisti vSak postiZzeny nebyvaji pfilis ¢asto. Naopak osteomyelitida, osteoradionekrdza
a osteonekréza jsou patologické stavy charakterizované lokalni destrukci kostni tkané s tvorbou
nekrotickych okrska. | kdyzZ jejich klinicky obraz je velmi podobny jejich patofyziologie a etiologie se
zasadnim zpUsobem lisi. V Celistech jsou pomérné casté, osteoradionekréza a medikamentdzné
podminéna osteonekrdza se se dokonce vyskytuji predominantné v celistnich kostech.

2.2.1. Osteomyelitida

Osteomyelitida je zanétlivé onemocnéni, které postihuje vSsechny komponenty kosti (periost,
kortikalni a trabekularni kost i kostni dren). Osteomyelitida Celisti vznika Sitenim infekce do kostni
tkdné per continuitatem. Zdrojem bakterii mize byt devitalni kariézni zub, parodontélni chobot
nebo kontaminace rany po dentoalveoldrnim zakroku. MozZny je i rozvoj osteomyelitidy po frakture
mandibuly. Hematogenni Sifeni infekce z jiného loZiska do Celistnich kosti je mozné, ale extrémné
vzacné. Klasické ptiznaky osteomyelitidy zahrnuji silnou, pulsujici bolest, otok postizené oblasti
s reaktivni lymfadenopatii, horecku, schvacenost a laboratorni znamky zdnétu. Lokalné dochazi
s progresi onemocnéni k uvolfiovani zubd, tvorbé fistul, ztlustovani postizeného segmentu celisti
periostalni reakci a sekvestraci odumtelych kostnich okrskd. Castd je neuropatie n. alveolaris
inferior rizného stupné od parestezi nebo anestezii brady a ¢asti dolniho rtu (Vincent(iv pfiznak)
po neuropatické bolesti. Pokud onemocnéni trva déle nez mésic hovofi se o pfechodu primarni
akutni osteomyelitidy v sekundarni chronickou formu, je to vsak arbitrarni déleni [9]. V soucasné
dobé, v podminkach rozvinutych zdravotnickych systém a Siroké dostupnosti antibiotik je klasicky,
pIlné rozvinuty klinicky obraz osteomyelitidy vzacny. Vrozvojovych oblastech a u
imunokompromitovanych pacient(l se vsak stale vyskytuje [10]. Ponékud odlisnou problematiku
predstavuji primarné chronické formy osteomyelitidy, ty se ¢asto manifestuji netypicky a jejich
diagnostika byva obtizna [11-13].



2.2.2. Osteoradionekroza

Radioterapie je nedilnou soucasti komplexni onkologické terapie malignit v oblasti hlavy a krku.
lonizujici zareni kromé malignich bunék poskozuje i vSechny zdravé burky v ozarené lokalité. Toto
poskozeni vede k vedlejsim Ucink(im radioterapie. Velice ¢asto se jiz v pribéhu ozafovani vyskytuje
akutni oralni mukozitida a cytotoxicky edém. Dlouhodobé pacienti po radioterapii trpi xerostomii,
omezenym oteviranim ust v dUsledku fibrotizace Zvykacich svalli, mnohocetnymi radia¢nimi
zubnimi kazy [9, 13, 14]. Dalsim dlouhodobym disledkem, zejména davek nad 50 Gy, je perzistujici
hypovaskularita spojend s hypoxii a hypocelularita kostni tkané, kterd vede k omezeni kostni
remodelace a sniZeni rezistence kosti k praniku mikroorganismu [15]. Kombinace téchto poskozeni
mUzZe po poranéni slizniéniho krytu a alveolarni kosti (extrakce zubu), nebo i spontanné vést ke
vzniku osteoradionekrézy celisti. Osteoradionekrdza je nyni definovana jako po 3 mésice se
nehojici, obnazend kost v ozareném terénu. Vylou¢ena musi byt recidiva nebo metastdza maligniho
tumoru [16].

2.2.3. Osteonekrdéza

Okrskovité aseptické odumirani kostni tkané — osteonekréza, postihuje rGzné kosti u déti i
dospélych. Neni to onemocnéni Casté, ale ani raritni. Postizena muze byt hlavice femuru, humeru,
metakarpalni i metatarzalni kosti. Etiologie je vétSinou na podkladé ischemie [17, 18]. Podobné
onemocnéni je dysbarickd osteonekrdza, ktera vice postihuje diafyzy dlouhych kosti a vyvolana
mikroembolizaci dusikovych bublinek do kapilar pfi zménach tlaku okolniho prostfedi [19]. OdliSna
a relativné nova choroba je medikamentdzné podminéna osteonekréza celisti (Medication-Related
Osteonecrosis of the Jaws - MRONJ), je to komplikace podavani rizikovych léciv, vyskytuje se
zejména pfi dlouhodobé antiresorpéni terapii [20].

2.3. Antiresorpcni terapie
U pacientl trpicich, nebo ohroZzenych zvySenou kostni resorpci je kromé dietnich a reZimovych
opatreni indikovana farmakologicka |écba, ktera snizuje kostni obrat. Cilem je zpomalit pokles
kostni denzity nebo zabranit vzniku tzv. kostnich pfihod — Skletal Related Events (SRE). Jedna se o
nizkoenergetické fraktury, komprese obratlovych tél, kostni bolest a hyperkalcemii [21].

2.3.1. Indikace antiresorpcni terapie

2.3.1.1. Osteopordza

Osteopordza je chronické onemocnéni charakterizované difuznim Ubytkem mnozZstvi organické i
anorganické komponenty kostni tkané. Dochazi ke sniZovani kostni hustoty. V diagnostice
osteopordzy je proto méren obsah mineralu v kostni tkani — Bone Mineral Density (BMD). Pfi¢inou
je nerovnovaha resorpce a novotvorby kostni hmoty na drovni BMU. Ubytek je vyrazn&jsi
v trabekularni kosti, ktera je metabolicky aktivnéjsi. Dochazi tak také ke zménam architektury kostni
tkané jejiz disledkem je dalsi sniZovani pevnosti kosti [22]. Pacienti jsou poté ohroZeni vznikem
nizkoenergetickych fraktur, zejména obratld, radia a krcku stehenni kosti [23].

NejcastéjSi je primdarni osteopordza, kdy dochdzi vlivem poklesu hladiny volného estrogenu
k inhibici apoptdzy osteoklastl (cestou ligandu Fas). U Zen klesa hladina volného estrogenu
snizenim jeho tvorby v menopauze, u muzl v dlsledku vékem podminénému vzestupu hladiny
specifického vazebného globulinu pohlavnich hormont [6, 24].



Sekundarni osteopordza doprovazi endokrinni choroby (hypogonadismus, hyperparathyroidismus,
Cushingliv syndrom, hypertyredzu), diabetes mellitus 1. i 2. typu, chronické rendlni selhani,
hypovitamindzy nebo malabsorpéni syndromy. Mduze byt také dasledkem dlouhodobé
kortikoterapie a imobilizace [25].

Osteopordza predstavuje v rozvinutych zemich zavainy zdravotni a socioekonomicky problém.
Ohrozeno ji je az 10 % populace. Predpoklada se, 7e v CR osteopordzou trpi 20 % zen a 6 % muzl
star$ich 50-ti let. V roce 2019 byla incidence osteoporotickych fraktur v CR 22/1000 jedincC a na
|é¢bu zlomenin a souvisejicich komplikaci bylo alokovano 2,7 % vydaji na zdravotnictvi (396 milionu
Euro) [26].

2.3.1.2. Metastazy solidnich tumor(
Vzdalené metastazy solidnich nadoru stale zplsobuiji, i pres pokroky v terapeutickych moznostech,
velkou ¢ast umrti onkologickych pacientl. Skelet je ¢astym cilem metastazovani nadord, zejména
karcinomu. Priblizné 80 % kostnich metastdaz tvori metastazy karcinoma prsu, prostaty, plic, ledvin
a Stitné Zlazy [27]. Metastdazy mohou byt osteolytické, osteoplastické nebo smiSené podle
prevladajici slozky kostni remodelace [28, 29].

Mechanismus metastatického rozsevu, véetné orgdnové specifity nékterych metastdz, je velice
komplexni a tvofi jej série slozitych vzajemnych interakci nadorovych a zdravych bunék. Ve zdravém
organismu nedochdzi k migraci a invazi bunék jednoho orgdnu do organu jiného. Aby mohly maligni
burniky metastazovat, musi proto obejit mnoho regulacnich mechanism( organismu.

Na pocatku dochazi béhem rilstu primarniho tumoru ke ztraté vzajemné adherence malignich
bunék a jejich pronikani do krevniho obéhu. Zdravé, zejména epitelidlni, buriky po ztraté kontakt(
s extracelularni matrix a s okolnimi burfikami podléhaji anoikis — specifické formé apoptdzy.
Metastatické buriky maji mutacemi inaktivované nékteré soucasti apoptotickych drah a unikaji tak
anoikis. Jednda se napfiklad o inhibitory kaspazy 8, proteiny rodiny Bcl-2, protein p53 nebo Fas
ligand. Necitlivost uvolfiovanych bunék k apoptotické signalizaci vede k zpétnovazebné zvysené
expresi nékterych mediatord, napt. Fas ligandu nebo interleukinu 6 které ovliviuji regulaci kostni
remodelace [30, 31].

Po prlniku do cévniho, nebo lymfatického, fecisté jsou metastazujici bunky roznaseny do
organismu. V cilovych orgadnech pronikaji extravazaci pres endotel z kapilar do stromatu cilové
tkané. Po prliniku do tkané ziskavaji metastatické bunky vyZivu neoangiogenezi a vznika metastaza.
Zhoubné nadory nemetastazuji difuzné nebo ndhodné do vSech organl a tkani. Metastazy rliznych
typl nador( jsou organoveé specifické. Stephen Paget v roce 1889 publikoval teorii, spiSe pozorovani
na zakladé pitev, Ze se metastaticka burika chova jako seminko, které k vykli¢eni a rlstu potrebuje
vhodnou trodnou pldu (Seed and soil theory) [32]. Tento jev je opét zplsobeny komplexni interakci
nadorovych bunék s okolim. V pfipadé kostnich metastaz karcinom prsu a prostaty jsou atraktanty
malignich bunék do kostni tkané napriklad Stromal-derived Growth Factor (SDF-1), Matrix
Metalloproteinase-1 (MMP-1) nebo Interleukiny 8 a 11 [27]. V pfipadé kostnich metastaz dochazi
k rozvoji regulacniho circulus vitiosus. Mnohé nadorové buriky secernuji parathormon related
peptid (PTHrP), ten ma mimo jiné schopnost zvysovat hladiny RANKL a aktivovat tak osteoklasty.
Béhem jejich Cinnosti se z kostni matrix uvolfiuje mnoho ristovych faktord (napriklad TGF-B, IGF-1,
platelet-derived growth factor - PDGF, fibroblast growth factors - FGFs), které stimuluji dalsi rist
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zhoubného nadoru [33—35]. V pfipadé osteoplastickych a smiSenych metastdz, ¢astych u karcinomu
prostaty, zplUsobuje excesivni tvorbu kostni matrix a nezralé kosti také nefyziologicka hladina Bone
Morfogenic Proteinu (BMP). Ale i u téchto typl metastaz je pfitomna vystupriovand osteolyticka
¢innost a dochazi kuvolfiovani rlstovych faktorl zkostni matrix. Ztoho dlvodu je i u
ostoplastickych metastazach indikovana antiresorpcni terapie [36, 37].

2.3.1.3. Mnohocetny myelom
Mnohocetny myelom (MM) je maligni hematologické onemocnéni ze skupiny monoklonalnich
gamapatii. Pro tyto choroby je typicka pfitomnost monoklonalniho imunoglobulinu v moci a/nebo
séru. Ten je produktem maligné transformovaného klonu plazmatickych bunék v kostni dfeni. Pro
onemocnéni je typicky kvartet klinickych ptiznak( shrnovanych pod akronym CRAB: hyperkalcémie
(C), rendlni insuficience (R), anémie (A) a osteolyza (B) [38, 39].

Kostni postizeni je pro MM typické, bolestmi a pfipadné i frakturami pacientim vyznamné snizuje
kvalitu Zivota. Na béZnou |écbu nereagujici bolesti zad jsou mnohdy prvni pfiznak onemocnéni.
Frakturu zpUsobenou kostnim postizenim pfi mnohocetném myelomu utrpi az 60 % pacientl [40].
Patofyziologie osteolyzy je v pripadé MM principidlné totozna s procesy spojenymi s kostnim
metastazovanim solidnich tumord. Vyznamnou roli hraji vzajemné interakce myelomovych bunék s
osteocyty [7]. Aktivaci signalni cesty Notch se zvysSuje produkce RANKL a sniZzuje produkce OPG
osteocyty. V prosttedi s nadbytkem RANKL jsou osteoklasty stimulovany k excesivni osteolyze. Na
druhé strané dochazi k inhibici signdlni cesty Wnt a tim k omezeni diferenciace osteoblast(l. Snizeni
kostni novotvorby dale prohlubuje katabolismus skeletu [7].

2.3.1.4. Hyperkalcemie

UdrZovani konstantni plazmatické hladiny kalcia (zejména ionizované frakce) ma pro organismus
zasadni vyznam. Hladina kalcia je ve fyziologickych mezich udriovdna parathormonem,
kalcitoninem a vitaminem D; (kalcitriol, 1,25-dihydroxy-cholekalciferol). Jejich cilové organy jsou
stfevo, ledviny a skelet. Pfi hyperkalcemii dochazi ke gastrointestindlnim potiZzim, porucham
srdec¢niho rytmu, poruchdm védomi. MiZe se jednat o Zivot ohroZujici stav. Maximalni kalcémie
slucitelna se Zivotem je 4-5 mmol/| (fyziologické rozmezi kalcémie je 2,15-2,60 mmol/l). Nejcasté;si
pfi¢iny hyperkalcémie je néktera z forem hyperparathyredzy a osteolyza pfi malignim postizeni
skeletu (metastazy, mnohocetny myelom) [41, 42].

2.3.1.5. Dalsi onemocnéni

Antiresorpcni terapie je indikovana i u dalSich, spiSe vzacnych chorob.

Pagetova choroba

Jednou z téchto chorob je Pagetova nemoc. Ta je charakterizovdna tzv. pénovitou kosti, kdy
v disledku excesivni osteoklastické aktivity dochazi k masivni kostni resorpci a vzapéti k reaktivni
apozici nevyzralé kosti s neorganizovanou strukturou. Patologie je v pfipadé Pagetovy nemoci na
urovni osteoklastl. Pravdépodobné v dlsledku predisponujici genetické abnormality (geny
SQSTM1 a ZNF687) a spoustéci paramyxovirové infekce se objevuji vyvojové prekurzory osteoklastd
s abnormalné zvysenou senzitivitou ke kostni resorpci podporujicim mediatordm (RANKL, kalcitriol,
TNF-a) [43]. Dasledkem je zvysené mnoZstvi abnormalnich osteoklastll a vystupriovana, patologicka
osteolyza [44].
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Fibrozni dysplazie

Fibrézni dysplazie je dalSi onemocnéni, u kterého mohou pacienti mit prospéch z antiresorpcéni
terapie. Tato nemoc je charakterizovdna poruchou vyzravani osteoblastu. V disledku mutace genu
GNAS1, ktery koduje signalni proteiny ovliviujici adenylatcyklazu, dochazi k patologické aktivaci
preostoblastl, poruse jejich vyzravani a tvorbé dysplastické kostni tkané. Nemoc je
charakterizovana hypertrofickymi lozZisky nevyzralé kosti, kterd ma snizenou mechanickou
odolnost. V pfipadé nosného skeletu to vede k deformitdm a omezeni funkce, v pfipadé skeletu
obli¢eje dochazi k deformitam a ortodontickym anomaliim. Nemoc mize mit i podobu McCuneova-
Albrightova syndromu, kdy spolu s postizenim kosti jsou pritomné kozni hyperpigmentace a
endokrinni poruchy. Antiresorpc¢ni terapie u pacientl trpicich fibrézni dysplazii snizuje bolest a
hyperkalcémii [45-48].

Jako chorobu modifikujici pfipravky mohou byt antiresorptiva indikovdana mimo jiné také u
osteoartritidy nebo ostegenesis imperfecta [49, 50].

2.4 Antiresorpcni 1éCiva
Antiresorpcni pripravky brani ubytku kostni hmoty a zhorSovani jeji kvality, mikroarchitektury.
Utlum tvorby osteoklastl a osteoresorpce pfi antiresorpéni 1é¢bé vede ke zpomaleni kostni
remodelace a zvySeni mineralizace kosti (zvySuje se BMD). Antiresorpcni léky se navzajem lisi
mechanismy ucinku.

2.4.1 Bisfosfonaty
Bisfosfonaty (pyrofosfaty) jsou zndmé jiz z konce 19. stoleti, kdy byl syntetizovan etidronat. V roce
1964 zacaly byt testovany moznosti jeho pouZiti v mediciné. Nejdfive jako ucinné latky v pfipravcich
na chemické odstrafovani zubniho kamene a vroce 1967 by etidronat poprvé klinicky pouZzit
v experimentalni 1é¢bé myositis ossificans. [51]. Schvdleni k béznému klinickému pouziti obdrzel
jako prvni také etidrondt a to vroce 1977 pro léébu Pagetovy nemoci [52, 53]. V sekundarni
prevenci osteoporotickych fraktur jsou pouzivany od roku 1995 (alendronat), ukazaly se byt ucinné
a relativné bezpecné [54, 55].

Bisfosfonaty jsou chemicky charakterizovany centrdlni skupinou P-C-P, kterd mda schopnost
kovalentni vazby na hydroxyapatit. Centralni uhlik ma volna dvé vazebni mista R: a R,. Charakter
substituent( na téchto mistech urcuje chemické a biologické vlastnosti daného bisfosfonaty a také
jeho pfislusnost k jedné ze tfi, vlastnostmi odlisnych, generaci. V mediciné pouZivané bisfosfonaty
(vyjimkou je klodronat a medronat) maji na poloze Rinavazanou hydroxylovou skupinu -OH, ktera
zvysuje afinitu vazby bisfosfonatl k hydroxyapatitu. Substituent na poloze R, ma vliv na biologické
vlastnosti celé molekuly. Bisfosfonaty prvni generace zde maiji kratky retézec bez pfitomnosti
dusiku. Jedna se o nedusikaté, non-N-BPs, bisfosfonaty. Jejich uc¢innost, ale i riziko nezadoucich
ucinkd, je relativné nizka. Bisfosfonaty 2. generace maji na poloze R; linedrni retézec obsahujici
atom dusiku a bisfosfonaty 3. generace dusikatou heterocyklickou skupinu. Jedna se o dusikaté
bisfosfonaty, N-BPs, jejich Ucinnost i rizikovost je vyssi [52, 56-58]. Viz tabulka 1.
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Generace | Bisfosfonat Relativni Uc¢innost

, Etidronat 1
Prvni

Klodronat 10

Pamidronat 100

Druha Alendronat 400

Ibadronat 1000

- Risedronat 2 000 — 4 000
Treti

Zoledronat 6 700 - 10 000

Tabulka 1 Generace a relativni ucinnost bisfosfondti

Bisfosfonaty omezuji kostni resorpci sniZovanim poctu aktivnich osteoklastll indukci jejich
apoptdzy. Béhem osteolyzy je komplex hadroxyapatitu s navdazanym bisfosfonatem fagocytovan a
po rozvolnéni téchto komplexd v endolysozomech se molekuly bisfosfonatu dostavaji do
cytoplazmy osteoklastll. VSechny generace bisfosfonatl pak vstupuji do syntézy ATP, inkorporaci
centrdlni P-C-P skupiny misto pfirozené P-O-P vznikaji nerozpustna analoga ATP coZ vede k jejich
hromadéni a k apoptdze osteoklastl. Dusikata skupina bisfosfonat( 2. a 3. generace vstupuji jako
falesné substraty do mevalonatové cesty. Tam blokuji syntézu farnesyl-5-difosfatu, ktery je
prekurzor steroidnich slouéenin a také stavebnich molekul cytoskeletu. Pferuseni syntézy také vede
k hromadéni prekurzorli farnesyl-5-difosfatu v bunkach. Oba tyto mechanismy dale
aktivuji apoptotické cesty v osteoklastech. Naruseni dvou metabolickych cest najednou vysvétluje
vyrazné vétsi proti resorpcni potencial dusikatych bisfosfonatl [52, 57, 59].

Terapie bisfosfonaty, zejména dlouhodoba, mlze byt spojena s fadou vedlejsich a nezadoucich
ucinkG. Castd je iritace gastrointestinalniho traktu a reakce akutni faze = po aplikaéni flu-like
syndrom. Vyskytnout se mohou koZni reakce, vyjimecné aZi ve formé Stevens-Johnsonova
syndromu. Problematickd je rendlni toxicita a epizody hypokalcémie. Kostni nezadouci ucinky jako
je ostenekréza celisti nebo zvukovodu, a pro kontext i atypicka fraktura femuru, jsou sice vzacné,
ale pro nds obor podstatné, diskutovany jsou v samostatnych kapitolach (2.5., 2.6, 2.7). Cetnost a
zadvaznost nezadoucich Ucinkd je vyssi u dusikatych typl bisfosfonatd, stoupa s délkou terapie a
s davkou bisfosonatu. Zde plati, Ze v onkologickych indikacich je ddvkovani vyrazné vyssi nez pfi
|é¢bé osteopordzy a onkologicti pacienti jsou tak vice ohroZeni [60—63].

24.1.1 Denosumab

Jako alternativa bisfosfonatim byl do klinické praxe zaveden denosumab [64]. Jedna se o lidskou
monoklonalni protilatku proti RANKL. Kompetitivni inhibici RANK receptoru denosumab blokuje
transkripci genu pro nuclear factor of activated T cell 1 (NFATc1). To je klicovy regulator mnoha
genl duleZitych pro vyzravani a funkci osteoklast(, jeho suprese zabranuje fuzi preosteoklastu v
maturovany osteoklast a jeho aktivaci [65, 66]. Dochazi tak k omezeni kostni resorpce [67].
Denosumab nezplisobuje flu-like syndrom po aplikaci, nedrazdi gastrointestinalni aparat a neni
nefrotoxicky. Aplikovan je subkutanni injekci, u osteopordzy pouze 1x za 6 mésicl, a je pacienty
dobre tolerovdan. ProtoZe se chemicky nevdze na kostni mineral, jako bisfosfondaty, nedochazi k jeho
kumulaci v organizmu a jeho dlouhodobé ucinky jsou lépe predvidatelné. Jeho efekt na kostni
resorpci trvd zhruba 4 mésice po aplikaci [68—70]. Po pocatecnim optimismu se, ale ukazalo, Ze
denosumab ma stejné nezadouci Ucinky na skelet jako bisfosfonaty [71, 72].
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2.4.1.2 Dalsi latky
Antiresorpcni |é¢ba je, zejména u osteopordzy, dlouhodoba a komplexni. Uplatiuji se v ni i dalsi
|écCiva, ¢asto v kombinacich.

Kalcium a vitamin D
Kalcium v denni ddvce 1 — 1,5 g je nezbytnou soucasti farmakologické 1é¢by onemocnéni skeletu. V
této davce tlumi sekreci parathormonu, stimuluje sekreci kalcitoninu a zajisti dostatek Ca** k
mineralizaci kosti. Podavani rGznych forem vitaminu D (400-800 IU) zlepSuje ve stfevé resorpci
peroralné poddvaného kalcia [73].

Hormonalni substitu¢ni terapie
Hormonadlni substituéni terapie (HRT - hormonal replacement therapy) je teoreticky kauzalni terapii
u pacientek s primarni postmenopauzalni osteopordzou (pokles produkce estrogent(, které tlumi
kostni resorpci). NejucinnéjsSim je v tomto sméru 17B-estradiol. Ma pozitivni efekt nejen na
ovlivnéni aktivity kostnich bunék, ale i na tlumeni menopauzalnich ptiznak(, na hladiny lipidd,
kvalitu kGZe a dalsi. Hlavni nevyhodou je stimulacni vliv na endometrium a zvySeni rizika
tromboembolické choroby [23].

Selektivni moduldtory estrogennich receptor(
Selektivni modulatory estrogennich receptori (SERM, zejména novéjsi generace napf. raloxifen)
odstranuji nékteré nevyhody HRT. Selektivné plsobi na receptory pro estrogen jen v kostni tkani a
v endotelu, nestimuluji proliferaci endometria, snizuji koncentraci krevnich lipidG. Také sniZuiji riziko
vzniku invazivniho karcinomu prsu a jsou i pouzivany v jeho terapii. Jejich podavani zvySuje kostni
hustotu (inhibice osteoklastl pravdépodobné cestou IL-6 a TNF-a) a vyrazné snizuje riziko fraktur,
predevsim vertebralnich obratll (o vice nez 50 %) [74, 75].

Kalcitonin
Rekombinantni lososi kalcitonin ma, kromé vyrazného inhibi¢niho vlivu na osteoklasty i analgeticky
efekt vyvolany stimulaci endorfinového systému. Ma minimum vedlejsich Gcink(l a Iécba je diky
aplikaci ve formé nosniho spreje velmi dobre tolerovana. V pfipadé i.v. podani Ize kalcitonin pouZit
k é¢bé hyperkalcemickeé krize [76, 77].

Osteoanabolicka Iéciva
Klinicky jsou pouzivana i 1éCiva, ktera podporuji kostni novotvorbu. Patfi k nim zejména flouridy a
stroncium ranelat, které stimuluji novotvorbu kosti. | parathormon ma v nékterych situacich na kost
anabolicky efekt, klinicky je pouZivan synteticky analog ¢asti molekuly parathormonu (teriparatid),
ktery pfi denni i. v. aplikaci stimuluje novotvorbu kosti [78, 79].

2.5  Medikamentdzné podminéna osteonekrdza celisti— MRONJ
V roce 2003 byla na Floridé u 36 pacientd, lé¢enych pamidronatem nebo zolendronatem, popsana
bolestiva loziska obnazené kosti horni a/nebo dolni Celisti. VétSinou vznikla po extrakci zubu [20].
Pozorovanych pripad( v pribéhu casu pribyvalo jak u pacientl Ié¢enych pro maligni onemocnéni,
tak i pacientll s osteopordzou [80-83]. V roce 2007 bylo zvlastni pracovni skupinou Americké
asociace ordlnich a maxillofacidlnich chirurgd (AAOMS) onemocnéni definovano jako bisfosfonaty
podminéna osteonekrdza Celisti (BRONJ) [84, 85]. Po zavedeni denosumabu do klinické praxe se
ukazalo, Ze také zpUsobuje osteonekrdzu celisti a nemoc byla prejmenovana na osteonekrozu celisti
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spojenou s antiresorpcni terapii — ARONJ. Postupné byla odhalena i jina |écCiva, pouZivana prevazné
v ramci komplexni onkologické 1écby, ktera mohou zpUsobit osteonekrdozu Celisti. Jedna se zejména
o antiangiogenni pfipravky (inhibitory tirosinkindz, monoklondlni protilatky), mTor® inhibitory,
nékterd imunosupresiva a radioterapeutika. Viz tabulka 2. Onemocnéni tak bylo, prozatim
definitivné, pfejmenovano na medikamentézné podminénou osteonekrézu celisti — MRONJ [86—

92].

Skupina Iéciv U¢inna latka ACT skupina
Etidronat
Klodronat
Pamidronat
. i Alendronat
Bisfosfonaty ) MO5BA MO5BB
Ibadronat
Tiludronat
Risedronat
Zoledronat
RANKL inhibitory Denosumab MO5BX04
Inhibitory sklerostinu Romosozumab MO5BX06
Imatinib LO1EAO1
Dasatinib LO1EAO2
Axitinib LO1EKO1
Inhibitory tyrosinkinaz Sunitinib LO1EX01
Sorafenib LO1EX02
Pazopanib LO1EX03
Regorafenib LO1EXO5
Rituximab LO1FAO1
Monoklonalni protilatky Be\{aFlzumab L01FGO1
Infliximab LO4AB02
Adalimumab LO4ABO4
Inhibitory VEGF* Aflibercept LO1XX44
mTor inhibitory Temsir'olimus LO1EGO1
Everolimus LO1EGO02
Radioterapeutika Radium 223 V10XX03
Modulatory estrogennich receptort Raloxifen G03XCo1
Imunosupresiva Metotrexat LO4AX03

Tabulka 2 Léky zplsobujici osteonekrozu cCelisti, podle Kingové [91]. * Vascular endothelial growth factor

2.5.1 Definice
Medikamentdzné podminéna osteonekrdza Celisti je definovana jako minimalné 8 tydn( trvajici
loZisko nekrotické kosti Celisti obnazené do dutiny Ustni nebo zevné, pfipadné sondovatelné na
spodiné pistéle. Podminkou diagndzy je, aby pacient uZival antiresorpéni nebo jinou rizikovou
medikaci. Vyloucena musi byt radioterapie orofacidlni oblasti vanamnéze (osteoradionekréza),
metastdza zhoubného nadoru do Ccelistnich kosti a jiné formy infekénich zanétd Ccelisti
(osteomyelitidy) [93].

! mammalian target of rapamycin
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2.5.2 Patofyziologie

Patofyziologie vzniku a rozvoje osteonekrozy Celisti neni stale detailné zndma. Klicovou roli zaujima
inaktivace osteoklastll, apoptdza osteocytl a zablokovani kostni resorpce v dlsledku antiresorpcni
IéEby. Po poruseni slizni¢niho krytu a traumatizaci kosti, nejcastéjsi vyvolavajici faktor osteonekrozy
je extrakce zubu, nemUze dojit k osteoklastické resorpci poskozené tkané. Bez funkcnich
osteoklastll a osteocytll také nedochazi k aktivaci osteoblast(l, je narusena vzajemna parakrinni
regulace — coupling konstnich bunék [94]. Dusikaté bisfosfonaty, zejména v davkach pouzivanych u
onkologickych pacient, maji také vyrazny antiangiogenni efekt. Lokalni ischemie dale sniZuje
vitalitu kostnich bunék a zhorSuje hojeni jak kosti, tak sliznice v pfipadé ran po extrakcich zub0.
Osteonekréza muzZe vzniknout i na podkladé chronické traumatizace tkani protetickymi pracemi,
chronické parodontitidy i spontanné [93, 95]. Imunodeficience zplsobena zakladnim onemocnénim
nebo jeho komplexni terapii a zatim ne zcela pochopené genetické pozadi zvysuje riziko vzniku
osteonekrdzy [96, 97].

Nejasna je uloha infekénich mikroorganism( v rozvoji osteonekrézy. Pri histologickém vysSetreni
nekrotické kosti jsou ve vzorcich pravidelné zachyceny vlakna aktinomycet, prokazat je mozné i
béiné saprofyty dutiny Ustni (Streptococcus spp., Fusobacterium spp., Prevotella spp., Veillonella
spp.) [98-101]. | kdyZ podil bakteriadlni infekce na vzniku osteonekrdzy neni jasny, sekundarni
infekce nekrotickych loZisek vyznamnym zplsobem zhorsuje klinické pfiznaky onemocnéni a mlize
vést k dalsim komplikacim [98].

2.5.3 Incidence a rizikové faktory

Incidence

Incidence osteonekrdzy neni presné zndma, dlivodem je opakovana zména definice onemocnéni i
celosvétové Siroké pouzivani antiresorpcni medikace. Incidence MRONJ u pacientll se zakladni
diagnézou osteopordzy je bezpochyby velice nizkda v porovnani spacienty s malignim
onemocnénim. Rizné zdroje udavaji u osteoporotik(l hodnoty kolem 0,05 %, u pacientl s malignim
onemocnénim 1-10 %. Incidence je vyssi v pfipadé indikace antiresorptiv pro kostni metastazu, nez
pokud jsou podavany jako prevence poklesu kostni denzity zplsobeného komplexni |écbou [102—-
109]. | kdyZ je relativni incidence MRONJ nizk3, celkovy pocet ohroZenych pacientll zanedbatelny
neni. V Ceské Republice trpi osteoporézou zhruba 600000 osob, pocet pacientd s kostnimi
metastazami lze odhadnout zhruba na 40 000 osob? a s mnohoetnym myelomem se 1é¢&i pfiblizné
2 000 pacientd [26, 110-115]. Nyni byl (od 1. 4. 2023) v CR rozsiten screening osteopordzy. V jeho
ramci budou prakticti Iékafi a gynekologové u pacient(i v rizikovém véku (Zeny po menopauze do
59 let a muZi mezi 65 — 69 lety) provédét cilené vy$etfeni pomoci dotazniku FRAX? a Zeny starsi 60
let (muZe po 70 roce) budou pausalné odesilat k denzitometrickému vysetreni. V této souvislosti
probihad navysovani poc¢tu denzitometrickych pracovist s cilem mit 2 celotélové denzitometry na
okres s maximalni ¢ekaci dobou na vySetfeni pod 1 mésic. Byla také uvolnéna preskripéni omezeni
u denosumabu a bisfosfonat(, a léky z téchto skupiny nyni mohou predepisovat i prakticti lékafi

2 prevalence zhoubnych novotvard v CR je cca 600 000 a kostni metastazy se podle literarnich Gdajd vyskytuji
zhruba u 7 % pacientd.
3 Fracture Risk Assessment Tool - https://frax.shef.ac.uk/FRAX/tool.aspx?lang=cz
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[116]. Lze tedy ocekavat navysSeni poctu pacientl lécenych antiresorpcéni medikaci a tedy také
ohroZenych rozvojem MRONJ.

Odontogenni rizikové faktory

Ve vétsiné pripadl predchazi vznik MRONJ traumatizace kosti Celisti. NejCastéji jde o extrakci zubu
u pacientll na dlouhodobé antiresorpéni terapii, dalsim castym vyvolavajicim momentem je
chronické zrafiovani slizni¢niho krytu i kosti Celisti nevyhovujicimi snimatelnymi zubnimi nahradami.
MRONJ se muze rozvinout i v okoli zubl s pokrocilou parodontitidou a to i po jeho spontanni
eliminaci. Obecné jakdkoliv nelééend patologie vedouci knutnosti provést extrakci zubu
predstavuje rizikovy faktor rozvoje osteonekrézy [72, 117, 118].

Systémové rizikové faktory

Zasadnim rizikovym faktorem je uzivani rizikové terapie, zejména antiresorpcnich Iéciv. Nebezpeci
vzniku osteonekrdzy je umérné kumulované ddvce |éciva a zdvisi i na konkrétnim pfipravku, jeho
relativni ucinnosti a vazbé na kostni mineral (nejvyssi je u zolendronatu) [119, 120]. Riziko zvysuji
komorbidity jako je diabetes mellitus, revmatoidni artritida nebo Sjogrenliv syndrom, a néktera
|éCiva. Kromé [ékll s antiangiogennim efektem (Bevacizumab, Aflibercept, Sorafenib, Sunitinib,
Regorafenib), které mohou vzacné vyvolat osteonekrézu i v monoterapii se jedna zejména o
kortikoidy a imunosupresiva [117, 118, 121, 122]. Bylo pozorovano vetsi riziko rozvoje MRONJ u
pacientl |éCenych postupné denosumabem i zolendornatem [123, 124].

Zvazovaneé rizikové faktory

Pomoci molekularné genetickych metod jsou hleddny mutace v enzymech a signalnich drahach,
které by mohly zvySovat riziko rozvoje MRONJ u konkrétniho pacienta. Nyni jsou dostupné prvni
studie naznacujici spojitost nékterych variant cytochromu p450 a enzymu farnesylpyrofosfat
syntazy s odliSnym metabolismem bisfosfonatd a sklonem k rychlejsi progresi MRONJ u nositelt
téchto variant [125]. Také polymorfismy v molekuldch regula¢nich drah mohou mit na riziko rozvoje
vliv, napfiklad u Wnt signalni cesty, ktera reguluje funkci osteoblast( [126].

2.5.4 Pfiznaky a stadia

Pritomnost obnaZzené nekrotické kosti je podle Siroce prijimaného konsenzu nezbytna pro naplnéni
definice osteonekrdzy [93]. Dalsi symptomy v zavislosti na pokrocilosti onemocnéni zahrnuji
sekundarni infekci loZisek s tvorbou intraordlnich nebo extraoralnich pistéli s hnisavou exudaci,
uvolfiovani zubll a postupnou sekvestraci odumrelych kostnich okrskd. V pokrocilych pripadech
muiZe postupnou destrukci mandibuly dojit az k patologické frakture Celisti nebo, v pfipadé
postizeni horni celisti ke vzniku oroantrdlnich ¢i oronasalnich komunikaci. Onemocnéni muze
probihat zcela bezbolestné, bolest mlze byt pfitomna béhem exacerbace zanétu, a v nékterych
pfipadech mlze byt pfitomna az neuralgiformni bolest. Podle zdvaZnosti symptomu je onemocnéni
¢lenéno do stadii, viz tabulka 3. Pacienti mohou trpét nespecifickymi obtizemi i s nefyziologickym
nalezem na RTG, aniz by bylo pfitomno loZisko obnazené kosti — stadium 0. Tento stav m(ize byt
vysledkem zhojené manifestni osteonekrdzy, nebo naopak mize progredovat do pokrocilejsich
stadii [89, 93, 127].
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Stadium Charakteristika

0 Nespecifické potize (jinak nevysvétlitelné bolesti a otoky, uvolfiovani zub() a RTG
nalez (sklerotizace, nezhojené extrakéni rany, ztlusténi lamina dura alveold). Neni
pfitomna obnaZena kost.

1 ObnaZena nebo sondovatelnda nekroticka kost. Bez zndmek zanétu a klinickych
potizi. RTG nalez shodny se stadiem O.

2 ObnaZend nebo sondovatelna nekroticka kost a znamky infekce: bolest, erytém, s
nebo bez hnisavé exudace.
ObnaZend nebo sondovatelna nekroticka kost a znamky infekce.
Jedna nebo vice z nasledujicich komplikaci: obnazena a nekroticka kost presahujici

3 oblast alveolarniho vybézku, (tj. Sifeni na hranu a ramus dolni Celisti, Celistni
dutinu a zygomaticky vybézek v horni Celisti), vedouci k patologické zlomening,
extraoralni pistéli, oroantralni/oronasalni komunikaci nebo osteolyze presahuijici
hranu dolni Celisti nebo dno maxilarni dutiny.

Tabulka 3 Stadia MRONJ

Predmétem diskusi je problematika ,,neexponované MRONJ“, kdy mohou byt pfitomny zavainé
symptomy (patologicka fraktura, neurosenzoricka porucha) aniz by byla zjevna nebo sondovatelna
obnaZena nekroticka kost [128, 129].

Diagndza osteonekrdzy je stanovovana na zakladé klinického obrazu a anamnestickych udajl. Jedna
se do jisté miry diagnézu per exclusionem. Rozsah skeletdlniho postiZzeni je vhodné upresnit
vhodnou zobrazovaci technikou. Dostatecné se jevi byt ortopantomogram, cone beam CT (CBCT)
pozitronova emisni tomografie ¢i hybridni modality) je vhodné pouZit v pfipadech, kdy jsou
indikovany i z jinych dlvodu, naptiklad vylouceni metastazy nebo progrese zakladniho onemocnéni
[130-132].

2.5.5 Lécba
Volba optimalni terapeutické strategie MRONJ zavisi na stadiu onemocnéni, zakladni diagnoze
pacienta a jeho celkovém zdravotnim stavu (schopnosti podstoupit radikalni chirurgicky zakrok).
Konzervativni |éCba je sice méné Uspésna neZ chirurgicka (20% vs. 80% zhojeni), ale v pocatecnich
stadiich a u pacientl ve Spatném celkovém stavu ma své misto [133]. Zakladem je analgoterapie a
kontrola pfipadné infekce, jak celkové poddvanymi antibiotiky, tak lokdlni aplikaci antiseptik
(chlorhexidin). Vyckavaci strategie je také doporucovdana, pokud dochazi ke spontanni demarkaci a
odluéovani sekvestru, tento proces ¢asto vede ke spontannimu vyhojeni osteonekrézy [93, 134—
136]. Chirurgicky zakrok je indikovan ¢astéji, s cilem na kompletni zhojeni sliznice a/nebo klze nad
postizenou kosti. Je nutny také v pripadé potteby diferencidlni diagnostiky, kostni resekdt je mozné
vySetfit histologicky s cilem vyloucit jinou kostni patologii, zejména primarni nddor nebo metastazu.
Podstatou kurativniho chirurgického vykonu je kompletni odstranéni nekrotické kosti a primarni
sutura mékkych tkani. Podle stadia onemocnéni se doporucuje bud resekce alveolu nebo, u stadia
3, v pfipadé mandibuly segmentalni resekce, v pripadé maxily subtotdlni maxilectomie [93, 137].
Peroperacné lze vyuZit zobrazeni rozsahu nekrézy, a tedy i hranic resekce pomoci pfimé
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fluorescence. Principem metody je kostni autofluorescence po ozareni svétlem o vinové délce 400-
460 nm. Toto zareni excituje amino skupiny kolagenu a vitalni kost poté zelené fluoreskuje,
nekrotickd nefluoreskuje (¢ernd barva) a bakteridlni kontaminace se projevi ¢ervenym zbarvenim
[138]. Vykon je kryt systémovym podanim antibiotik, které se zahajuje 2—3 dny pfed vykonem a
poté pokracuje 7-14 dni po vykonu. Standardné podavanym ATB je amoxicilin/ampicilin
potencovany klavulonatem v ddvce 1 g 4 12 h, u pacient0 s alergii na PNC pak klindamycin 300 mg
po 8 hodinach. V pfipadé refrakterni infekce eventudiné doplnénych o podavani metronidazolu 500
mg 4 8 h po dobu 7-10 dni [139, 140].

Oteviena je problematika adjuvantni terapie osteonekrdzy. Je pouzivana laserova terapie,
ozonoterapie, hyperbarickd oxygenoterapie, aplikace kmenovych bunék nebo krevnich derivatl
(rGzné varianty platelet rich plazmy nebo fibrinu). V kazuistikach jsou tyto postupy slibné, dosud
byly ale aplikovany pouze na malych souborech pacientd, a to obvykle jako doplnék chirurgického
oSetfeni [141-145]. Lépe dokumentovand je adjuvantni terapie teriparaditem nebo kombinaci
pentoxifylinu s tokoferolem (PENTO protokol), ve spojeni s konzervativni terapii MRONJ, byla
pozorovana kratsi doba hojeni nekrotickych lozisek [146—148]. Pferuseni antireserpcni IéCby béhem
terapie osteonekrdzy neni nyni jiz pausalné doporucovano [149, 150]. Problematika vsak zUstava
kontroverzni, blize v dalsi sekci.

2.5.6 Prevence

ProtoZe rozvinuta osteonekrdza sniZuje kvalitu Zivota pacient a mizZe komplikovat jejich dalsi Iécbu
(infekéni komplikace pfi neutropenii) vénuje se znacna pozornost jeji prevenci. Prevladajicim
spoustécem faktorem onemocnéni je extrakce zubu, kterych je vhodné se u pacientl uzivajicich
rizikovou medikaci vyvarovat. Idedlni by samoziejmé bylo, kdyby celd populace méla vysoky
standard Ustniho zdravi, tento stav je ale obtizné dosazZitelny. Zejména pacienti s nové
diagnostikovanym malignim onemocnénim nemaji z mnoho dlvodu péci o chrup, ani jeho stav jako
svoji prioritu. Panuje Sirokd shoda na nutnosti stomatologického vysetfeni a pripadné sanace
chrupu pred zahajenim rizikové medikace [88, 93, 151, 152]. DleZité je kriticky zhodnotit biologicky
faktor a progndzu pfitomnych zub( a ty neperspektivni extrahovat jesté pred zahajenim terapie.
V pfipadech, kdy to neni mozné (hyperkalcemicka krize) pak co nejdfive po stabilizaci celkového
stavu pacienta.

V pripadech, kdy jiz rizikova terapie probiha delsi dobu, je nutna komunikace se specialistou fidicim
celkovou terapii pacienta. Zohlednit je nutné i miru rizika rozvoje MRONJ u konkrétniho pacienta.
To je relativné nizké u pacientd s monoterapii osteopordzy, naopak vysoké u onkologickych
pacientld uZivajicich vice rizikovych preparati anebo zaroven i imunosuprimovanych [153].
V nékterych situacich lze vyuzit planované preruseni |écby a provést tak extrakci s predpokladem
nizstho rizika rozvoje MRONJ. Preruseni antiresorpéni lécby se doporucuje u pacientl
s osteoporozou, pokud dojde k stabilizaci jejich kostni denzity [23]. U ostatnich pacientd je nutné
individualni posouzeni rizika a benefitu z pferuseni |écby. Z posledni doby jsou dostupné studie,
které pfinos preruseni lécby zpochybnruji [149, 150, 154-157].

Extrakce zubU je u pacientl ohroZenych rozvojem MRONJ nutné provadét atraumaticky (obligatni
separace vicekorenovych zubl), po extrakci egalizovat vSechny ostré kostni okraje (ndhrada
osteoklastické resorpce) a slizni¢ni ranu uzavfit suturou. Obecné se doporucuje extrakce zubU kryt
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antibiotiky, na jednotném protokolu, ale nepanuje shoda. Doporuceni se pohybuji od
jednorazového podani ATB pred vykonem po zacatek uzivani ATB tyden pred extrakci a pokracovani
20 dni po ni. Pouzivan je amoxicilin/ampicilin s klavulonatem, v pfipadé alergie pak klindamycin [93,
154, 158-161, 100].

Pokud nejsou extrakce vhodné (vysoké riziko rozvoje MRONJ, stav po probéhlé MRONJ je stejné
oblasti nebo pfrilehlé oblasti celisti, poruchy koagulace) je moiné pfistoupit k paliativhimu
stomatologickému oSetreni destruovanych zub(, z endodontickému osetfeni kifenovych kanalkud a
dekoronaci zubu v Urovni alveolarni kosti. Zbyly radix je pak ponechan trvale v alveolu a béhem
doby jej gingiva preroste [154, 162].

2.5.6.1 Odborné stanovisko predstavenstva Komory ¢. OSP 3/2019 k oSetfovani pacientd
|éCenych antiresorpcni terapii
Vzhledem kriziku rozvoje MRONJ po rutinnim, ale nespravné indikovaném a provedeném
stomatologickém zakroku vydala Ceska stomatologicka komora odborné stanovisko pro praktické
zubni lékare. Stanovisko informuje o povaze a rizicich rozvoje MRONJ a doporucuje preventivni
opatfeni i postup osSetfeni u pacientl IéCenych antiresorpcni terapii. Doporuéeni podobného
charakteru jsou vétSinou vydavana odbornymi spoleénostmi nebo asociacemi sdruZujicimi
odborniky pomérné uzké specializace [93, 106, 163, 164]. Oficidlni odborné doporuéeni vydané
autoritou sdruzujici vSechny zubni Iékafe vykonavajici povoldni na tzemi daného statu je ojedinélé.
Autor této habilitacni prace se aktivné podilel na tvorbé uvedeného opatfeni jako hlavni autor a
koordinator autorského kolektivu — viz pfiloha 1.

Odborné stanovisko k osetfovani pacientl Ié¢enych antiresorpéni terapii (MROJN). LKS 2019; 29(4):
76 —77. https://www.lks-casopis.cz/clanek/odborne-stanovisko-k-osetrovani-pacientu-lecenych-

antiresorpcni-terapii-mrojn/
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76| UDALOST

LKS 4/2019

ODBORNE STANOVISKO PREDSTAVENSTVA KOMORY
C. OSP 3/2019 K OSETROVANI PACIENTU LECENYCH
ANTIRESORPCNI TERAPI[

Schvéleno usnesenim predstavenstva CSK ¢. USN2019/03/03 ze dne 8.3.2019

Predstavenstvo Ceské stomatologic-
ké komory vydava podle § 20b odst. 2
organizacniho fadu - stanov CSK toto
odborné stanovisko predstavenstva
Komory k osetfovani pacientl lécenych
antiresorpéni terapii:

OSTEONEKROZA CELISTI

Medikamentézné podminénd osteo-
nekréza celisti (MRONJ) je minimélngé 8
tydnd trvajici loZisko nekrotické kosti Ce-
listi obnazené do dutiny Ustni nebo zevné.
Podminkou diagnézy je, aby pacient uZival
antiresorpéni nebo jinou rizikovou medi-
kaci (zejména antiangiogenni léciva), vy-
louc¢ena musi byt radioterapie orofacidlni
oblasti v anamnéze (osteoradionekréza),
metastdza zhoubného nadoru do Celist-
nich kosti a jiné formy infekénich zanétd
Celisti (osteomyelitidy) [1].

ANTIRESORPCNITERAPIE

Antiresorpéni terapie je podavana za
Gcelem zpomaleni kostniho obratu zejmé-
na u pacientll s osteoporézou, mnohocet-
nym myelomem a kostnimi metastazami
solidnich tumord (prsu, prostaty, plic).
Pouzivaji se bud bisfosfonaty, nebo de-
nosumab. Bisfosfonaty se pevné vézi na
kostni minerél a indukuji apoptdzu osteo-
klastd. Sila vazby a Gcinek na osteoklasty
zévisi na chemické struktufe bisfosfonétu,
nejnizsi je u prvni, nedusikaté generace
(etidronat, klodronat, tiludronat), a stoupa
u dusikatych bisfosfonatd 2. (pamidronat,
aledronét) a zejména 3. generace (risedro-
nat, ibadronat, zolendronét). Riziko rozvoje
MRONJ u bisfosfonatd zavisi na kumulova-
né davce I€Civa, pacienti IéZeni vysokymi
dévkami z onkologické indikace jsou proto
ohroZeni ndsobné vice [2], [3]. Vysoké hladi-
ny bisfosfonatd v kostech pretrvavaji i léta
po ukoncené terapii. Denosumab je mono-
klonéIni protildtka blokujici ligand recep-
toru RANK, ktery je klicovy pro vyzrévani
a funkei osteoklastl. Na rozdil od bisfosfo-
natl, denosumab koluje v krvi, nedochazi

k jeho vazbé na kostni minerdl, a proto je
jeho akumulace v organismu minimalni.
Diky tomu dochézi po jeho vysazenik rych-
lejsimu zvratu jeho ucinku [4].

PREVENCE

ProtoZe MRONJ nej¢ast&ji vznikd po ex-
trakei zubu, je dlleZité jeji prevence. Podle
platnych odbornych doporuceni by speci-
alista nemél zah3jit antiresorpéni lécbu bez
predchoziho vysetieni pacienta zubnim Ié-
kafem (vyjimkou je maligni hyperkalcemie)
[5], [6). Ukolem zubniho Iékafe je vylougit
floridni zan&tliva loziska (periapikalni néle-
zy, pokrocilé stadia parodontitidy) a spise
radikaln& zhodnotit biologicky faktor a pro-
gndzu pritomnych zubl. Cilem je vyhnout
se po nasazeni antiresorpéni lécby inva-
zivnim zékrok(m v dutiné dstni (extrak-
ce zubl, periapikdlni chirurgie, oteviend
kyretdZ), Casto po mnoho nésledujicich
let Zakroky neporusujici slizni¢ni kryt kon-
traindikovény nejsou [1]. Castou pricinou
MRONJ jsou i slizni¢ni dekubity zpGsobené
protetickymi pracemi. Pfed zahdjenim anti-
resorpcni |écby je proto vhodné dokondit
pripadnou protetickou rehabilitaci chrupu,
a to zejména snimatelné nahrady a mastky.
Nutnd je i fddné edukace pacienta a pfi-
padné profesionélni dentéini hygiena.

OPATRENI PRI EXTRAKCI

Pokud je u pacienta s jiZ probihajici anti-
resorpéni terapif (Pozn.: | pfi védomi, Ze rizi-
ko rozvoje MRONJ nariisté postupné néko-
lik mésict po zahajend antiresorpéni lécby,
je doporucovan maximalné obezietny pfi-
stup k rizikovym zékrokdim i u pacient na
pocatku terapie) indikovén zub k extrakci,
doporuéuje se postupovat podle nasledu-
jicich schémat:

V piipadé jinak klidného radixu indiko-
vaného k extrakei z protetickych divodd
(napf. nedostatecna ferule), se extrakce on-
kologickych pacientd nedoporucuje.Vhod-
né je radix endodonticky osetfit, zkratit do
niveau alveolu a nechat prerdst gingivou.

U pacientl s osteopordzou bez daldich rizi-

kovych faktorl (imunosuprese, uZivani an-

tiresorpéni terapie déle nez 4 roky), je riziko
rozvoje MRONJ nizsi a ponechani radixu

v Celisti musi byt peclivé zvézeno.

Pokud nelze zub endodonticky osetiit

a ponechat v &elisti, je vhodny nésledujici

postup:

@ Doplnit Gstni hygienu o vyplachy
prostiedkem s obsahem chlorhexidinu
1-2 tydny pred extrakci (pokud to
klinick4 situace umozni).

® Predléceni antibiotiky
(amoxicilin + kyselina klavulonové
1ga 12 hod, pii alergii na PNC
klindamycin 300 mg a 8 hod) jeden
aZ tfi dny pred extrakci (v pfipadé
pfitomnosti zan&tu i déle).

@ Setrnd extrakce s egalizaci okrajl
alveolu a sept (nahrazeni funkce
osteoklastd).

® Sutura rény.

® PokraCovéni v ATB kryti do zhojeni
sliznic (v&tsinou 7-10 dni).

PRERUSENITERAPIE

Problematika pferuseni  antiresorpéni
terapie neni jednoznacné. U pacientd |éce-
nych bisfosfonaty pro osteoporézu se pro
extrémné dlouhy polocas 1é¢iva v kostni
tkéni preruseni terapie pouze z diivodu ex-
trakce zubu nedoporucuje. Po konzultaci
s osetfujicim |ékafem |ze v nékterych piipa-
dech vyuZit tzv.,drug holidays” - pferuseni
dlouhodobé Ié¢by u pacientd se stabilizaci
kostni denzity. Denosumab mé obrat v or-
ganismu podstatné rychlejsi a pokud je to
mozné, je dobré extrakci provést zhruba
1-2 mésic pfed novou davkou denosu-
mabu (podéavéni je a 6 mésicd).

U onkologickych pacientd miize byt pre-
rudeni terapie pfinosné vzhledem k moz-
nému podilu slizniéni toxicity vysokych
dévek bisfosfonatd. Vzdy je nutné konzul-
tovat osetiujictho onkologa a postupovat
dle jeho doporucenti [7). TotéZ plati pro pa-
cienty uZivajici jind |éCiva podezreld z moz-
nosti indukce MRONJ. Jedna se zejména
o antiangiogenni a protikindzové mono-
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klonélni protilatky. Asociace s MRONJ byla
popséna u bevacizumabu, sunitinibu, sora-
fenibu, everolimu, imatinibu, afliberceptu,
methotrexatu.

IMPLANTOLOGIE,
SNIMATELNE NAHRADY,
ORTODONCIE

U pacientd o3etfenych snimatelnymi
néhradami chrupu je tieba vénovat pozor-
nost piipadnym dekubitlm sliznice a moZ-
nosti vzniku MRONJ v téchto mistech.

Zejména v oblastech linea mylohyoidea,
palatindlniho a mandibuldmich tord.
Zavadéni dentdlnich implantatd je u on-
kologickych pacientd s rizikovou medikaci
az na vyjimky kontraindikovano. U osteo-
porotickych nemocnych bez pfidruzenych
rizikovych faktord (kortikosteroidy, abusus,
malhygiena) je implantace mozné4, i kdyz
s rizikem rozvoje MRONJ. V pfipadé, Ze
je to mozné, je vhodné zvolit protetické
odetieni bez pouZiti dentélnich implantatd,
Doporucuje se ATB kryti a pouZiti konzerva-
tivnich protokold. Jiz zavedené implantaty
by nemély predstavovat vyssi riziko vzniku

UDALOSTI | 77

MRONJ, neZ pacientovy vlastni zuby. Im-
plantéty s komplikacemi (MRONJ, periim-
plantitida) je vhodné o$etiovat maximalné
konzervativné a k explantaci fixtury pri-
stoupit az v termindlnim stadiu.

Otézka augmentacnich postupl neni
uzaviena, momentélné nejsou tyto postu-
py doporuceny [8].

U onkologickych pacientd s rizikovou
medikaci je ortodontické terapie kontrain-
dikovéna. U pacientl Ié¢enych pro osteo-
pordzu je ortodontickd 1é¢ba moznd, aviak
mézZe byt pornald, neefektivni a rovnéz za-
tizena rizikem rozvoje MRONJ [9).
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2.5.7

Zkugenosti s 1é¢bou MRONJ na KUCOCH LF MU a FN Brno

Prvni pacient s osteonekrézou celisti byl na nasem pracovisti |écen v roce 2003, jeho zakladni

onemocnéni byl mnohocetny myelom. Poté jsme do konce roku 2022 |écili 557 pripadt MRONJ u

430 pacientd, 38 pripadu byly recidivy. Za recidivu byl oznacen novy vyskyt osteonekrézy ve stejné

lokalité poté co byla plvodni nekréza zhojena minimalné 90 dni. Nejvice pacientdl mélo zakladni

diagndzu karcinom, dominantné karcinom prsu (146 pripad(l) a prostaty (140 pfipadu), viz tabulka

4 a graf 1. Na zakladé dat o preskripci 1éCiv Ize incidenci MRONJ ve spadové oblasti FN Brno

v prabéhu poslednich 5 let zhruba stanovit na 0,75%. V letech 2018 — 2022 jsme diagnostikovali

MRONJ u 95 pacientll, pfi 12 657 rocnich davkach bisfosfonatl a Prolie vydanych lékarnami

v okresech Brno-mésto a Brno-venkov. Skute¢nd incidence bude vyssi, protoze v prehledech SUKL

nefiguruji lé¢iva vydavand na zdkladé nemocniénich Zadanek, zejména se jednd o Xgevu*. Do

vypoctu tedy pacienti uZivajici Xgevu nebyli zafazeni.

Karcinomy MM Osteoporoza Ostatni Celkem

2003 1 1
2004 1 2 3
2005 2 2
2006 1 4 5
2007 1 4 5
2008 6 1 7
2009 7 2 1 10
2010 5 6 3 14
2011 9 5 3 17
2012 20 7 3 2 32
2013 21 8 6 2 37
2014 24 6 5 2 37
2015 32 3 10 3 48
2016 48 6 10 64
2017 48 14 8 3 73
2018 43 3 7 54
2019 26 12 3 41
2020 20 5 2 29
2021 31 5 39
2022 24 8 39
Celkem | 369 96 76 16 557

Tabulka 4 Pocty pacientd lécenych pro MRONJ

4

erecept

https://opendata.sukl.cz/?g=katalog/historie-predepsanych-vydanych-lecivych-pripravku-ze-systemu-
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Graf 1 Pocty pacient( v jednotlivych letech

Pokud to dovoloval celkovy zdravotni stav pacienta, byla preferovana chirurgicka terapie nekroz,
jednalo se o0 462 (83 %) pfipadl oproti 95 (17 %) pfipadim Iécenych konzervativni terapii. U 158
chirurgickych vykon( byl pouzit jako dalsi vrstva uzdvéru operacni rany advanced Platelet-Rich
Fibrin (aPRF). Dale jsou hodnoceni pouze pacienti s follow-up delS$im nez 90 dni. Chirurgicka Iécba
byla Uspésnéjsi, s 79% uspésnosti oproti 35% Uspesnosti konzervativni terapie. Pfi chirurgické
terapii byla rozhoduijici faktor pro zhojeni nekrdézy radikalita vykon, pfi pouziti aPRF jsme pozorovali
mirné vyssi Uspesnost chirurgické terapie nekrdz, tabulka 5. V délce hojeni vsak pfi pouziti aPRF
nebyl statisticky vyznamny rozdil (@ 107 dni s aPRF vs. 98 dni bez aPRF, Mann-Whitney U test p =
0,9).

Zhojeno % Nezhojeno % Pearson x2 p
Radikalni vykon 87,9 12,1
I 51,7 <0,05
Neradikalni vykon 50,3 49,7
aPRF pouzito 71,6 28,4
5 0,6 0,4
aPRF nepouzito 67,3 32,7

Tabulka 5 Pomeér zhojenych nekrdz

2.6 Medikamentdzné podminéna osteonekrdza zevniho zvukovodu
V dostupné odborné literature byly doposud publikovany sporadické pripady osteonekroéz
kosténého zvukovodu nebo temporalni kosti u pacientl uzivajicich antiresorpcni [écbu i inhibitory
tyrosinkindz [165-181]. Projevy osteonekrézy zvukovodu jsou rliznorodé od nespecifickych
pfiznak( az po ztratu sluchu a parézu n. facialis [167, 176, 177, 179]. Pocatecni priznakiim pacienti
mnohdy nevénuji pozornost, a i ze strany osettujicich |ékar je Casto onemocnéni pro svoji vzacnost
opomijeno. Soucasny vyskyt osteonekrdzy zvukovodu a Celisti u jednoho pacienta neni vzacny,
specialisté majici v péci pacienty s MRONJ (dominanté oralni a maxillofacialni chirurgové) by méli
po moznosti soucasného postizeni zvukovodu pdtrat a pfi odbéru anamnézy tuto moznost
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neopominout [165-167, 179]. Definice osteonekrdzy zvukovodu, a klasifikace jejich stadii byla
navrzena az v roce 2021 autorem této prace na zdkladé podobnosti onemocnéni s MRONJ. Stejné
tak byl vtomto ¢lanku doporucen nazev Medication-Related Ear Canal Osteonecrosis (MRECO),
ktery ma shodnou etymologii s MRONJ [167]. Osteonekréza zvukovodu mUze byt v pocatecnich
stadiich |éfena prostym odstranénim zasazené kosti. PFiterapii pokrocilych stadii je nutna
chirurgicka resekce loziska i s ¢asti okolni zdravé kosti a prekryti defektu volnym Stépem nebo
lokalnim lalokem podle jeho rozsahu.

2.7  Atypicka fraktura femuru — ATFF

Atypicka fraktura femuru vznika jako nizkoenergeticka zlomenina diafyzy nebo subtrochanterické
oblasti femuru. Vyskytuje se u pacient( uZivajicich antiresorpcni terapii z rznych indikaci, rizikova
je zejména situace, kdy je indikovana jako prevence sekunddarni osteopordzy pri medikaci
kortikoidy. Patofyziologickym podkladem jejiho vzniku je zejména hromadéni mikrotraumat
v kostni tkani, kterd nemohou byt pro snizenou kostni remodelace pribézné reparovana. Pro ATTF
je charakteristicky horizontalni priibéh, v pfipadé nekompletni fraktury je vZdy postizen laterdlni
kortex femuru. Nekompletni fraktura se projevuje bolestivosti, ¢asté je oboustranné postizeni [182,
183]. V terapii ATFF je doporucovana stabilizace intrameduldrnim hfebem a to u kompletnich i
nekompletnich fraktur [184—-186].

2.8 Komentované publikace k tématu osteonekrdzy

2.8.1 The use of platelet-rich fibrin in the surgical treatment of medication-
related osteonecrosis of the jaw: 40 patients prospective study

Publikace vychazi z vysledkl prace MDDr., MUDr. Jifiho Zelinky, Ph.D. béhem jeho postgradudlniho
studia. Analyzovany jsou faktory ovliviujici Uspésnost chirurgické 1écby MRONJ za pouZiti fibrinu
bohatého na trombocyty (PRF). Za uspésné |écené lozisko MRONJ bylo povazovano takové, u
kterého byl defekt po jeho odstranéni kompletné kryt normalni sliznici 12 mésicl po chirurgickém
vykonu. Vykon spocival v odstranéni nekrotické kosti, pfekryty defektu L-PRF preparatem a suture
sliznice. Jako rozhodujici faktory negativné ovliviujici zhojeni kostniho defektu se v této studii
ukdzaly velikost plochy obnazené kosti a nemoznost radikdlniho odstranéni postizené kosti.
Vysledky studie ukazuji, ze radikalni odstranéni postizené kosti ma rozhodujici vliv na Uspésnost
terapie. Podporuji tak spravnost |écebné strategie spocivajici v casném kompletnim chirurgického
odstranéni lozisek MRONJ.

Zelinka, J., Blahak, J., Perina, V., Pacasova, R., Treglerova, J., & Bulik, O. The use of platelet-rich fibrin
in the surgical treatment of medication-related osteonecrosis of the jaw: 40 patients prospective
study. Biomedical Papers. September 2021. DOI: 10.5507/bp.2020.023. IF: 1,648
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The use of platelet-rich fibrin in the surgical treatment of medication-related
osteonecrosis of the jaw: 40 patients prospective study
Jiri Zelinka®, Jiri Blahak?, Vojtech Perina®, Rita Pacasova®, Jana Treglerova®, Oliver Bulik®

Objectives. Medication-related osteonecrosis of the jaw (MRONJ) is defined as exposed bone in the maxillofacial
region persisting for more than eight weeks in patients who are or were treated with antiresorptive or antiangiogenic
agents and had no radiation therapy to the craniofacial region or obvious metastatic disease of the jaws. It is a recog-
nised side effect of antiresorptive or antiangiogenic medication.To date, there is no specific gold standard treatment
for MRONJ cases. The aim of this study was to evaluate the successful rate of surgical treatment with adjuvant local
application of platelet rich fibrin.

Methods. 40 patients treated with necrotic bone resection and adjuvant local application of platelet-rich fibrin (PRF)
were included. Treatment outcomes were evaluated after 12 months.

Results. The outcome of surgical treatment was successful in 34 of all 40 patients (85%), in 12 months follow-up. If we
evaluate only cases where removal of all necrotic bone was possible the success rate was increased to 94%. A signifi-
cant association between size of necrotic bone and treatment response was found (P=0.014, Wilcoxon rank sum test
with continuity correction).

Conclusions. Surgical treatment of MRONJ with adjuvant local PRF application proved to be very effective and safe,

especially in early stages when all necrotic bone can be easily removed.
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INTRODUCTION

Medication-related osteonecrosis of the jaws
(MRONTI) was first reported by Marx in 2003. He pre-
sented a group of patients with avascular osteonecrosis
of the jaws, who were treated with bisphosphonates for
cancer or osteoporosis and named this disease bisphos-
phonate-related osteonecrosis of the jaws (BRONJ)
(ref.'). Later it was recognized that the same necrosis of
the jaws were associated with other antiresorptive and
antiangiogenic agents and it was recommended to change
the nomenclature from BRONT to the less specific term
medication-related osteonecrosis of the jaw. According
to the American Association of Oral and Maxillofacial
Surgeons (AAOMS) is MRONI defined as exposed bone
or bone that can be probed through an intraoral or ex-
traoral fistula(e) in the maxillofacial region that has per-
sisted for more than eight weeks in patients who are or
were treated with antiresorptive or antiangiogenic agents
and had no radiation therapy to the craniofacial region
or obvious metastatic disease to the jaws. AAOMS also
defined five stages of MRONJ (at risk and 0-3) (ref.?).
Though it is more than 15 years since the first descrip-
tion of BRONJ/MRONJ and MRONT has become an ob-
ject of extensive research, the pathogenesis of MRONJ
is still not completely understood and there is also still
no consensus about best treatment strategy, though a

conservative approach is usually recommended as the
first choice. AAOMS suggests use of oral antimicrobial
rinses, such as chlorhexidine 0.12%, systemic antibiotic
therapy, pain control and debridement to relieve soft tis-
sue irritation for stages one and two. Surgical treatment
is recommended only for the third stage’. Also in a posi-
tion paper of the Allied Task Force Committee of the
Japanese Society for Bone and Mineral Research, Japan
Osteoporosis Society, Japanese Society of Periodontology,
Japanese Society for Oral and Maxillofacial Radiology,
and Japanese Society of Oral and Maxillofacial Surgeons
conservative approach is recommended®. The problem
with conservative treatment is low success rate. It can
reduce clinical signs such as pain and inflammation but
usually does not resolve exposed bone. Complete muco-
sal healing is achieved in about 20 % cases*‘. Therefore
surgical therapy is gradually gaining more importance.
Otto et al. proposed surgical treatment for all stages of
MRONI according to the AAOMS classification. The
rationale for this approach is the higher success rate of
mucosal healing, removing exposed necrotic bone and
hermetic wound closure to prevent bacterial infection and
progression to higher stages of MRONIJ, shorter time of
therapy and histopathological confirmation of diagnosis’.
Various adjuvant treatment methods such as ozone, laser
and hyperbaric oxygenation have been used to improve
outcomes of surgical treatment®'°. In this study the suc-
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cess rate of surgical treatment with adjuvant local appli-
cation of platelet-rich fibrin (PRF) was assessed. PRF
was first described by Choukroun et al. specially for use
in the maxillofacial region. This is an autologous platelet
concentrate that contains high concentrations of various
growth factors with the potential to stimulate bone regen-
cration, angiogenesis as well as soft tissue healing such
as platelet-derived growth factor (PDGF), transforming
growth factor, vascular endothelial growth factor (VEGI)
and epithelial growth factor. Unlike platelet-rich plasma
(PRP) PREF is prepared from blood without addition of
anticoagulants or coagulation activators. It is referred to
as second generation platelet concentrate. Platelet rich
fibrin, compared to PRP, has some favourable proper-
ties such as slow and extended release of growth factors,
more stable and coherent architecture of the fibrin matrix
which serves as a scaffold for cells taking part in the heal-
ing process'™,

MATERIAL AND METHODS

48 consecutive patients treated at the Clinic of Oral
and Maxillofacial Surgery, University Hospital Brno,
Czech Republic with MRONIJ were involved in this
single group prospective study. Inclusion criteria were:
diagnosis of MRONI of all stages according to AAOMS
definition, adult patients able to sign an informed con-
sent form. Excluded criteria: patients unable to undergo
surgical treatment under local or general anaesthesia, pa-
tients who disagreed with surgical therapy, patients with
contraindications for PRF use: platelet dysfunction syn-
drome, critical thrombocytopenia, septicaemia, presence
of precancerous or malignant lesions near the location of
application of PRF. Patients were examined by a maxil-
lofacial surgeon who confirmed the diagnosis of MRONI,
described site of osteonecrosis and size of exposed bone,
stage of discase according to AAOMS classification. Type
of antiresorptive or antiangiogenic medication, duration
of use and indication for use, triggering factors (extrac-
tions, pressure sores, periodontal infection), other risk
factor (chemotherapy, diabetes, smoking, use of cortico-
steroids) and information about previous treatment were
recorded. Pain intensity was measured with visual ana-
logue scale 0-10 (VAS).

PRF production

L-PRF was prepared before surgery according to the
Choukrouns protocol'. Patient’s venous blood was taken
into 5-ml glass tubes (BD Vacutainer®, BD-Plymouth,
UK) without anticoagulant (from 4 to 12 tubes per pa-
tient) and immediately centrifuged (EBA 20, Hettich
GmbH and Co., Germany) at 3200 rpm (approximately
401 g) for 10 min.

Surgical treatment

Oral antibiotic treatment with amoxicillin and clavu-
lanic acid (875 mg/125 mg) bid and in case of allergy to
penicillin, clindamycin 300 mg tid was initiated two days
before surgery. Depending on the size of necrosis and
patient general condition, surgery was performed under
local or general anaesthesia. All sequestrectomies were
performed via the intraoral approach. After preparation
of the operating field and infiltration area with articain
4% with 1:200 000 epinephrine, the mucoperiosteal flap
was clevated, necrotic bone was removed with rotating
burs and all sharp edges were smoothed. An attempt to
remove all necrotic bone was made where possible, extent
of resection was based on macroscopic appearance of
bone. In four cases not all necrotic bone was resected
because of the poor general health condition of the pa-
tient, or where the resection of all necrotic bone would
lead to mandibular continuity defect in the chin region
and need for tracheostomy. Subsequently the surgical site
was meticulously irrigated, the mucoperiosteal flap was
mobilised to facilitate tension-free closure and any bleed-
ing was controlled by electrocoagulation. L-PRF was ob-
tained from the middle of the tube, put on the surgical
table, red blood clot was discarded (except a small part
in contact with fibrin clot) and the volume of fibrin clot
was reduced by application of light pressure with a wet
gauze. Bone defect after resection was filled with PRF
clots and the wound was closed in a watertight manner
with resorbable 4-0 sutures. All surgical procedures were
performed by one surgeon. Postoperatively, intravenous
antibiotics were prescribed for one week and then oral
antibiotics for another (Fig. 1-3).

Follow up

Patients were scheduled for follow-up control visits
2 weeks, one, two, three and six months and one year
postoperatively.

Fig. 1. Operation site after resection of Fig. 2. Application of PRF clot to the Fig. 3. Hermelic closure.
necrotic bone. defect.
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RESULTS

48 patients underwent surgery, 8 of them were ex-
cluded from final evaluation because their follow up was
shorter than 1 year. Treatment was assessed as successful
in the case of no exposed bone at the site, fully covered
by intact mucous membrane, with no pain or signs of
inflammation. 24 (60%) patients were female, 16 (40%)
were male, the mean age was 69 years (range 37-85
vears). 34 (85%) patients had malignant disease, 6 were
treated for osteoporosis. Diagnoses are presented in table
1. Twenty-five lesions (62.5%) were located in the lower
jaw, fifteen (37.5 %) in the upper jaw, stages of MRONIJ
according to AAOMS are presented in the Table 2.

The size of the MRONIJ was approximate during the
operation after clarifying borders of osteonecrosis as rect-
angular area.

The most common triggering event was tooth extrac-
tion. This was the cause of MRONI in 27 cases (67.5%),
in 12 (30%) cases MRONI was triggered by pressure sores
and in one case (2.5%) by periapical infection. Ten of the
patients were treated only by bisphosphonates (25%), 13
(32.5%) only by denosumab and 17 (42.5%) had in their
medical history both bisphosphonates and denosumab.
The mean duration of medication before MRONI oc-
currence for all patients was 52.8 months, median 43
months, (range from 4 to 144 months).

For high-dose antiresorptive drug treatment (oncologi-
cal patients) mean duration was 51.5 months, range from
4 to 144 months and for low-dose treatment, the mean du-
ration was 60.2 months and range from 31 to 109 months.

We recorded data on systemic therapy that is known
risk factor for MRONI development and poor healing.
Eleven patients (27.5%) had chemotherapy in the peri-
operative period, 9 were treated with chemotherapy and
corticosteroids (22.5%), and 2 (5%) with corticosteroids,
18 patients (45%) had none of these risk medications.
Other registered risk factors were smoking (two patients,
5%) and diabetes (twelve patients, 12.5%), two patients
were smokers with diabetes (5%). We also collected data
on previous unsuccessful treatment. Twenty-one patients
were treated conservatively with antibiotics (52.5%),
14 patients (35%) underwent surgical therapy with an-
tibiotics and only five patients (12.5%) had no previous
treatment.

In the presented study the outcome of surgical treat-
ment with local PRF application was successful in 34 of
the 40 patients (85%).

Characteristics of 6 patients with recurrence of the
MRONI:

1. Female, age 69, MRONTI in lower jaw, stage 2 (pu-
rulent discharge), VAS:0, diagnosis: lung carcinoma,
antiresorptive drug denosumab (Xgeva), duration of
therapy 22 months, other risk factor: chemotherapy;
size of mucosal dehiscence 3x2 mm, area of necrotic
bone 35x10 mm, recurrence after 6 months (3 months
after restart of Xgeva treatment), one year after treat-
ment VAS 0, stage 1, size of dehiscence 3x1 mm.

2. Female, age 66, MRONI in lower jaw, stage 2,VAS:8,
diagnosis: breast cancer, antiresorptive drug deno-
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Table 1. List of primary diagnoses.

Diagnosis Counts
Renal cancer 2 (5%)
Pancreatic cancer 1 (2.5%)
Lung cancer 3(7.5%)
Prostate cancer 14 (35%)
Breast cancer 12 (30%)
Brest cancer and B lymphoma 1 (2.5%)
Myeloma 1(2.5%)
Osteoporosis 6 (15%)
Table 2. Stages of MRONI.
Stage Counts

0 1(2.5%)

1 3(7.5%)

2 21 (52.5%)

3 15 (37.5%)

sumab (Xgeva), duration of therapy 34 months, other
risk factors: chemotherapy, diabetes, smoking; size of
mucosal dehiscence 10x5 mm, area of necrotic bone
15x10 mm, recurrence after 3 months, one year after
treatment, VAS 0, stage 1, size of dehiscence 3x2 mm.

3. Female, age 84, MRONTI in lower jaw, stage 3, VAS:7,

diagnosis: myeloma, antiresorptive drug: bisphos-
phonate (Zometa), duration of therapy 118 months,
other risk factors: chemotherapy, corticosteroids; size
of mucosal dehiscence 15x10 mm, area of necrotic
bone 50 x10 mm, recurrence after 3 months, one year
after treatment VAS 0, stage 3, extraoral fistula. It
was not possible to remove all necrotic bone during
the operation.

4. Female, age 58, MRONI in lower jaw, stage 2 (puru-

lent discharge), VAS:0, diagnosis: breast cancer and
B lymphoma, antiresorptive drug: bisphosphonate
(Zometa) and later denosumab (Xgeva), duration of
therapy 45 months, other risk factors: chemotherapy,
corticosteroids; size of mucosal dehiscence :multiple
intraoral fistulas, area of necrotic bone 160x15 mm,
recurrence after 2 months, one year after treatment
VAS 0, stage 1, size of dehiscence 5x5 mm. It was not
possible to remove all necrotic bone during the opera-
tion.

5. Male, age 85, MRONI in upper jaw, stage 3, VAS 5,

diagnosis: prostate cancer, antiresorptive drug de-
nosumab (Xgeva), duration of therapy 24 months,
other risk factor:0, size of mucosal dehiscence 35x10
mm, area of necrotic bone 90x10, recurrence after 2
months, one year after treatment VAS 0, stage 1, size
of dehiscence 10x5 mm. It was not possible to remove
all necrotic bone during the operation.

6. Male, age 66, MRONTI in upper jaw, stage 3, VAS 5,

diagnosis: prostate cancer, antiresorptive drug deno-
sumab (Xgeva), duration of therapy 38 months, other
risk factor:0, size of mucosal dehiscence 40x10 mm,
area of necrotic bone 85x10, recurrence after 1 month,

28




Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2021 Sep; 165(3):322-327.

one year after treatment VAS 0, stage 1, size of dehis-
cence 25x10 mm. It was not possible to remove all
necrotic bone during the operation.

From the characteristics of the six unhealed patients
it is obvious that in 4 of 6 patients it was not possible to
remove all necrotic bone. If we exclude these patients
from final evaluation, we get a sample of 36 patients with
34 patients completely healed after one year. This is a
successful outcome of surgical treatment with local PRF
application in 94%, if all necrotic bone is removed. Using
Pearson's Chi-squared test with Yates' continuity correc-
tion (P<0.05 was considered significant) no significant
effect of location, stage, diagnosis, type of antiresorptive
drug or other risk factors on outcome of treatment was
found. Statistical testing was limited because of the rela-
tively small group under observation. The only statisti-
cally significant factor correlated with therapy response
was size of necrotic bone surface. This was tested with
Wilcoxon rank sum test with continuity correction. There
was significantly higher initial defect size in patients in
which complete healing was not obtained (P=0.014). Size
of necrotic bone was associated with therapy response
Fig.4.

DISCUSSION

Though medication related osteonecrosis of jaws has
become object of massive research since the first de-
scription in 2003, there is still no universally accepted
therapeutic protocol. A conservative approach is usually
considered as a first choice, however the results are quite
disappointing>***. In the study of Lesclouse et al. only 25%
of necrosis healed after a conservative approach, whereas
62.5% increased in size'. Montebugnoli et al. achieved a
slight reduction of necrotic area after antibiotic treatment
in 7 of 9 patients but no mucosal healing. On the other
hand, they had no better outcomes of treatment after sur-
gery®. In study of Nicolatou et al. including 67 oncologi-
cal patients treated with antibiotics, healing occurred in
14.9% and pain subsided in 80.9% (ref.?). Melea et al.
treated 10 myeloma patients with chlorhexidine 0.12%
rinses and antibiotics. Eight of these patients remained
stable for a mean follow-up of 24 months (3-48),only one
was completely healed after 8 months and one patient
developed a higher stage of MRONI (ref.'). The con-
servative approach often results in the improvement of
symptoms or stabilisation of osteonecrosis, but it usually
does not lead to complete mucosal healing. The treatment
recommendations are gradually changing, and surgical
therapy is now preferred and reaches better outcomes.
Wautzl et al. observed 6 months after surgical treatment,
complete healing with intact mucosa in 58.5% (ref.”). In
Carlsons study of 95 resection sites 87 (91.6%) were com-
pletely healed'. Holzinger et al. published a case series
of 88 patients and overall success of surgical treatment of
BRONJ was 59% (ref."). In an effort to further improve
outcomes of surgical therapy various adjuvant treatment
modalities have been tried. Resection of necrotic bone
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Fig. 4. Association between defect size and status of healing.
Shown as median and 95% confidence interval.

and local application of autologous platelet concentrate
as adjuvant therapy, which serves as source of growth
factors, shows promising results. Longo et al. reported
better outcomes of surgical treatment of MRONT with
adjunctive platelet rich plasma (PRP) application than
without it (94% vs 53%) (ref.?%). Bocanegra-Pérez treated
8 patients with debridement and removal of necrotic bone
followed by application of PRP. After an average 14-month
follow up, all patients were asymptomatic showing no ex-
posed bone”. Adornato et al. published a 12 case series
using this treatment with successful results in 83% (ref.?2).
Later, Choukroun et al. developed PRF which is called
a second generation platelet concentrate. Compared to
PRP, PRF is safer and has some other positive properties
(prolonged release of growth factor, more stable fibrin
matrix) for improving outcomes of surgical therapy”. Kim
et al. in a study of 34 patients treated by resection and
application of PRF reached positive outcome in 95%, but
only 2 patients were treated for oncological disease, the
rest for osteoporosis. The follow up period was 4 months.
The two unhealed patients were those with malignant dis-
ease”. Narholt et al. were successful with the same treat-
ment of 15 patients (8 of them had malignant disease and
were treated with high-dose antiresorptive medication)
in 93%. One patient with persistent exposed bone had
renal cancer and was treated with high-dose antiresorptive
medication®. Mouro et al published a study of 11 patients
with MRONT treated with resection and PRF application
and observed complete healing in 100%, but in this study
only patients with osteoporosis were included®. This ar-
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ticle presents a study of 40 patients with MRONI treated
with resection of necrotic bone, application of PRF and
primary wound closure. Most of the patients (85%) had
malignant disease and were treated with high-dose of
antiresorptive drugs. Complete healing was obtained in
85% of patients. All six unhealed patients had oncological
disease and for four of them it was not possible to remove
all necrotic bone during the operation, which appears to
be important factor for positive outcome of surgical treat-
ment. If these patients were excluded from evaluation,
surgical therapy with resection of all necrotic bone and
PRF application was successful in 94%. No statistically
significant associations among treatment response and
site, stage of MRONI, risk factors or primary disease were
found, which is may be due to the small size of the group
under observation. As in previous studies, all patients
treated for osteoporosis did heal completely, as well as
all MRONI of zero and stage one. The only significant
predictor of treatment outcome in this study was size of
necrotic site, which supports early surgical interventions
when treating MRONJ.

CONCLUSION

In conclusion surgical treatment of MRONJ with ad-
juvant local PRF application appears to be very effective,
especially when all necrotic bone is removed. However,
no definitive conclusion can be made due to small sample
size. Even though more randomized, prospective trials
are needed to confirm these outcomes, the better results
of early surgical treatment compared to the conservative
approach are promising.
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2.8.2 Léky indukovand osteonekrdza Celisti a registr bisfosfonatovych

osteonekrdz elisti v Ceské republice

Pfehledovy ¢lanek autorského kolektivu z pracovist v Ostravé, Brné a Praze pro Sirokou odbornou
vefejnost. Prezentovany jsou zkusenosti z téchto pracovist a také nové poznatky o pric¢inach a lécbé
MRONJ. Zejména o mozném vyskytu osteonekrdzy u pacientl [éCenych denosumabem. Pfedstaven
je nové vznikly unikatni centralni registr medikamentézné podminénych osteonekroéz celisti v Ceské
republice. Ktery je provozovan pod spravou FN Ostrava a slouzi ke shromazdovani informaci o
pripadech MRONJ z celé CR. V €lanku je doplnén odkaz na aktualizovany edukaéni letdk pro zubni
|ékare (publikovan i jako priloha LKS 2014:24(9)). Zd(iraznén je vyznam mezioborové spoluprace pfi
prevenci MRONJ.

Hogkova T, Hodan R, Pavlikova G, Pefina V, Danék Z, Stembirek. Léky indukovana osteonekréza
Celisti a registr bisfosfonatovych osteonekrdéz ¢elisti v Ceské republice. LKS. 2015;25(7-8):150-155.
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Osteonekréza Celisti u pacientu lécenych pro nadorové,
metastatické postizeni skeletu nebo metabolické onemocnéni
kosti (osteoporéza, Pagetova choroba) je vzacnou, presto sta-
le Castéjsi a v pokrocilych stadiich az devastujici komplikaci
antiresorpcni terapie. Pacientim vyrazné snizuje kvalitu Zivo-
ta a v krajnim pfipadé maze vést az k nemoznosti peroralniho
pifjmu potravy. Vzhledem k obtiznosti terapie osteonekrozy
celisti je potieba se cilené zamérit predevsim na preventivni
opatfeni a minimalizovat rizika vzniku (1, 2, 3).

Osteonekroza celisti (ON)) je popsana v souvislosti s léky
maodifikujicimi kostni metabolismus (angl. Bone Modifying
Agents, BMA). Do této velké skupiny patii bisfosfonaty s ce-
lou paletou dusikatych a nedusikatych zastupct. Dale inhibi-
tory RANK — ligandu (RANKL) s prozatim jedinym zastupcem
denosumabem. Pozornost se také obraci na léky s anti-angio-
gennimi G¢inky uZivané v onkologii, jako jsou bevacizumab
a sunitinib. Tyto léky se pouZivaji predevim v konkomitantni
terapii s BMA, ale pripady osteonekrézy Celisti jsou popsany
i bez souvislosti s BMA (4, 5, 6, 7).

150 LKS 7-8/2015

SOUHRN: Autofi predkladaji pfehledny popis problematiky
osteonekrozy Celisti u pacientt s antiresorpéni terapii (ARONJ)
uzivajicich léky modifikujici kostni metabolismus (BMA). Da-
le predstavuji strukturu a vzhled registru téchto pacientii s jiz
vzniklou osteonekrézou ¢elisti a pFistup do néj. Zdaraznuji
bezpecnost vioZzenych dat i nasledného pozdéjsiho statistické-
ho hodnoceni. Zavérem zdtraziiuji vyznam prevence a spo-
luprace mezi praktickymi zubnimi lékafi, stomatochirurgy, kli-
nickymi maxilofacialnimi chirurgy a v neposledni fadé mezi
vieobecnymi lékari, ktefi lé¢bu témito léky ordinuji a Fidr.
Kli¢ova slova: bisfosfonaty, antiresorpéni terapie, osteonekré-
za Celisti, denosumab, BMA, registr.

MEDICATION INDUCED OSTEONECROSIS

OF THE JAW IN CANCER PATIENTS AND REGISTER OF
THE BISPHOSPHONATE RELATED OSTEONECROSIS
OF THE JAW IN THE CZECH REPUBLIC

Professional article

SUMMARY: The authors present a concise and clear descrip-
tion of the issue of osteonecrosis of the jaw seen in patients un-
dergoing antiresorptive therapy (ARONJ} using medicaments
that modify the metabolism of the bones (BMA). Furthermore,
they present the structure and appearance of the registry of
patients who have suffered osteonecrosis of the jaw, and the
access to the registry itself. They emphasize the security of the
entered data and the subsequent statistical evaluation. Addi-
tional emphasis is relayed upon prevention and cooperation
between practical dentists, dental surgeons, and clinical de-
partments, and last but not least among doctors who prescribe
and manage these medications and treatments.

Key words: bisphophonates, antiresorptive therapy, osteone-
crosis of the jaw, denosumab, BMA, registrbo.

LKS, 2015, 25(7-8): 150-155
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Na tato fakta zareagovala i American Association of Oral
and Maxillofacial Surgeons (AAOMS) a aktualizovala ,Posi-
tion paper on Medication-Related Osteonecrosis of the Jaw

2014 Update”, kde ihned v dvodu méni nomenklaturu
z pfedchozi Bisphosphonates-Related Osteonecrosis of the
Jaw (BRONJ) na Medication-Related Osteonecrosis of the Jaw
(MRON]) pravé pro velky nartist ONJ pfi antiresorpéni terapii
(denosumab) a antiangiogenni terapii {16).

BISFOSFONATY
A OSTEONEKROZA CELISTI

Nejvice je z vy$e uvedenych léka prozkoumana souvislost
vzniku osteonekrozy celisti s uzivanim bisfosfonata (obr. 1).
Bisfosfonaty jsou analogy pyrofosfatu, které se vazou na hyd-
roxyapatit kostni hmoty a vedou k inhibici osteoklasta, ¢imz
brani resorpci kosti. Pfesny mechanismus tohoto jevu nicmé-
né neni dosud znam. Bisfosfonaty se déli na nedusikaté, které
byly vyrabény nejdfive (napf. klodronat, etidronat), a dusika-
té (napf. pamidronat, alendronat, ibandronat, zoledronat, ris-
edronat), pficemz vys$i potencial u¢inku je pfisuzovan dusi-
katym bisfosfonatum. Nedusikaté bisfosfonaty pravdépodob-
né pasobi az po pohlceni osteoklastem a proniknuti do je-
ho cytoplazmy na metabolismus ATP, ¢imz blokuji metaboli-
smus buriky jako celku a zpusobuji smrt osteoklastu. Naproti
tomu dusikaté bisfosfonaty pronikaji do metabolismu prekur-
zorti cholesterolu do fetézee mevalonatového cyklu a ome-
zi tak metabolismus drobnych proteint nutnych pro slozeni
a funkci buné&cné membrany, coz vede také k nekréze buii-
ky (1, 8).

Dle literatury se zda, ze bisfosfonaty Gcinkuji nejen na
osteoklasty, ale v zavislosti na koncentraci také na fadu dal-
Sich typt bunék. Mimo jiné mohou potlatovat angiogenezi,
imunitni odpovéd a pfi vysoké mistni koncentraci pusobit cy-
totoxicky i na epitelialni buiky tstni sliznice. Problémem pro
klinickou praxi viak zustava predevsim dlouholeta kumulace
téchto léciv v kostech, coz muze mit za nasledek vznik klinic-
kych projevti i po ukonéeni uzivani bisfosfonata (8, 9).

Pfesny patofyziologicky mechanismus vzniku osteonekré-
zy ale stile neni plné objasnén, také epidemiologicka data
se v odborné literatufe dosti lisi. Je tfeba brat v tvahu typ bis-
fosfonatu, délku a cestu podani, pridruzena onemocnéni pa-
cienta a jejich terapii (diabetes mellitus, kortikoterapie, cyto-
staticka lé¢ba, chemoterapie). Vée také komplikuje skute¢nost,
Zze béhem 16¢by maji pacienti &asto rizné druhy bisfosfonati
nebo v posledni dobé pfechazeji na denosumab ¢i soucasné
uzivaji i anti-angiogenni lécbu.

Diky inhibi¢nim G¢inkim na osteoklasty jsou bifosfona-
ty predepisovany fadou Iékafi ruznych odbornosti. PouZiva-
ji se v lé¢bé nezhoubnych kostnich onemocnéni (napf. osteo-
porézy, Pagetovy choroby) nebo u zhoubnych nadora kosti
(napf. mnohocetného myelomu, osteolytickych metastaz na-
dorti prsu, prostaty, ledvin aj). Bisfosfonaty u téchto pacienti
snizuji bolest, riziko vzniku zlomenin a maligni hyperkalce-
mie, ¢imzZ vyrazné zvysuji kvalitu Zivota pacienti. U onkolo-
gickych pacientt jsou bisfosfonaty podavany ve vyrazné vys-
gich davkach, nez je tomu u pacientl s osteoporézou. V obou
indikacich jsou podavany bud peroralné, nebo intravenézng,
s ruznymi rezimy podavani. Zejména u rezima s delsi pro-
dlevou mezi jednotlivymi davkami pak ¢asto dochazi k opo-
menuti informovat svého zubniho lékafe o lé¢bé bisfosfonaty
nebo naopak k opomenuti informovat Iékare predepisujiciho
bisfosfondt o vykonu v dutiné ustni. Informovanost zubniho
lékare je velmi dalezita pred zahajenim lé¢by bisfosfonaty, bé-
hem uzivani a vzhledem ke kumulaci bisfosfonati v kostech
i po jejich vysazeni.

Obr. 1: Bisfosfonatové osteonekréza horni Celisti vpravo
u onkologické pacientky (karcinom prsu s generalizaci do skeletu).

DENOSUMAB
A OSTEONEKROZA CELISTI

Kostni metabolismus je dynamicky proces postaveny na
rovnovaze mezi novotvorbou a resorpei kosti. Za normalnich
okolnosti je z osteoblastii uvolnén RANKL, ktery se navaze na
RANK receptor na povrchu osteoklastil a tim je aktivuje, ¢imz
zahaji kostni resorpci. U pacienti s kostni nadorovou choro-
bou nebo u osteoporotickych pacientu je resorpee kosti prilis
vysokd a je snaha ji snizit. Denosumab je lidska monoklonal-
ni protilatka, kterd se vaze na lidsky RANKL, jinymi slovy de-
nosumab je inhibitor RANKL. Vazbou na RANKL brani deno-
sumab aktivaci receptoru RANK na povrchu osteoklastt a tim
zabrani aktivaci osteoklasti a resorpci kosti. Denosumab je
podavan ve stejnych indikacich jako bisfosfonaty, tedy u on-
kologickych pacienti s metastatickym postizenim kosti i u pa-
cientt s metaolickym kostnim onemocnénim (nejéastéji os-
teopordza).

Dle nadich zku$enosti a dostupné literatury existuje fada
pacientu uzivajicich denosumab, u kterych je popsana osteo-
nekroza éelistnich kosti. Pfesny mechanismus vzniku nekrozy
u t&chto pacient( neni dosud objasnén a je pfedmétem dalsi-
ho zkoumani (5, 10, 11).

LECBA NEKROZY CELISTNICH KOSTI
PRI ANTIRESORPCNI LECBE

Pri feSeni a terapii osteonckrozy Eelisti neni odborna verej-
nost jednotna. Mezi pracovisti zabyvajicimi se feSenim vznik-
lych celistnich osteonekréz pii antiresorpéni terapii (ARONJ)
existuji rozdily v pfistupu k jejich terapii, zvIasté ve smyslu,
zda preferuji chirurgickou nebo konzervativni 1é¢bu. Konzer-
vativni lé¢ba spociva v Setrné toaleté defektd, dlouhodobém
podavanim antibiotik, egalizaci ostrych okraji kosti a pfi pfi-
padné sekvestraci v Setmém odstranéni sekvestru. Cilem je
minimalizovat obtize pacienta (bolest, otok, hnisavd exsuda-
ce...) a zabranit progresi osteonekrozy. Chirurgicka lécba spo-
&iva v radikalni resekci osteonekrézy a v hermetickém presi-
ti rany. Argumentemn je, Ze nekrotickd kost se nemaze zhojit,
protoze sama nema hojivé schopnosti a ani okolni kost diky
antiresorp¢ni 1é¢bé nemuze tuto nekrozu resorbovat nebo
vylou¢it. Varianty existuji take v délce a typu podavanych an-
tibiotik. Na kazdém pracovisti se postupuje v ramci dostup-
nych znalosti zptisobem, ktery je na daném pracovisti osvéd-
ceny nebo v praxi vyzkouSeny (3, 8,9, 12, 13, 14, 15).
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https:/registrbo.fno.cz REGISTR BISFOSFONATOVYCH OSTEONEKROZ
V CESKE REPUBLICE

[ PIAAS |

Registr bisfosfonatovych osteonekroz V Ceské republice neexistuje statisticky hodnotitelny sou-

bor pacientii s bisfosfondtovou nekrézou. Nevime, u jakych
onemocnéni se u nas osteonekréza vyskytuje nejcastéji. Ne-
vime, zda vznik nekrézy neni urychlen celkovym zdravotnim
stavem nebo pfidruzenou Ié¢bou. V CR neni zhodnoceno, na
Ucet jakém misté jsou Celisti postizeny nejéastéji a co je nejéastéjsi
UBvatet pfi¢inou vzniku. Co je viak pro dal3i vyvoj nejdiilezitéjsi: stile
nevime, jaky zplsob 1é¢by je pro nade pacienty nejvhodnéj-
&, zda konzervativni, nebo chirurgicky. Podobné je také dobré
védét, jaké je statisticky nejlepsi davkovaci schéma antibiotik.
Diky finanéni podpofe Fakultni nemocnice Ostrava a spo-
lupraci s jinymi pracovisti maxilofacidlni chirurgie vznikl
v Ceské republice registr bisfosfonatovych osteonekréz Celisti,
Bifoatonatonn ateonmhruaa el jehoz cilem je spoluprace v ramci celé Ceské republiky a vy-
tvofeni statisticky hodnotitelného souboru dat, kterd nam po-
mohou objasnit problematiku &elistnich osteonekréz a dale
Qbf 2:Pi f ihlasovaci okno ”—‘Kis”“_ prinesou cenné poznatky, jez budou pfevedeny do praxe pfi
bisfosfonétovych osteonekréz celisti. jejich 16¢b&. Nasim cilem bylo vytvofit registr, ktery by byl do-
stupny viem, byl uzivatelsky snadny (izn. zaddvani dat by ne-
bylo obtiZzné a neznamenalo by pfili€ velkou ¢asovou ztratu).
Registr ma svou webovou adresu: https://registrbo.fno.cz.
Funguje v bézném internetovém prohlizedi a je provozovan
na serveru Fakultni nemocnice Ostrava. Jeho provozovani by-
' s . lo tispésné schvdleno etickou komisi Fakultni nemocnice Os-
uperadmin trava (& p. 105/2012). Vy$e uvedeny odkaz sméruje na pfi-
I hlasovaci okno, kde je nutné zadat pfihlasovaci jméno a hes-
lo (obr. 2). Struktura registru je nasledujici: kazdé pracovisté
v CR si uréi tzv. sprivce, tedy jednoho lékafe na pracoviti,
ktery bude mit zajisén pfistup do registru zfizovatelem (heslo
zfidi superadmin — oddéleni informaénich technologii FN Os-
trava). Spravce poté mize davat pfistupy jednotlivym uZzivate-
|Gm - dal$im Iékafim na daném pracoviéti (obr. 3).
I Registr je zajistén proti zneuZziti dat stejnym zplGsobem ja-
) ko digitdlni forma zdravotnické dokumentace FN Ostrava. Dd-
Uzivatel = Uzivatel Uzivatel le je zaji¥tén i v ramci jednotlivich uzivateli. Kazdy uziva-
) : tel uvidi a miize ménit pouze své zadané pacienty. Data za-
dand jinymi uZivateli na jinych pracovistich neuvidi (zobrazi
se pouze inicidly, rok narozeni a pracovi$té). Toto zajisténi se
dd zrusit na zakladé pisemného souhlasu viech zdcastnénych
pracoviét (obr. 4).

Prihlaseni

Zistat pittiion !

| Plihiast |

Obr. 3: Organizacni ¢lenéni registru. Spravee — urceny lékai

za kazdou kliniku, kterému byl piistup zajistén superadminem 'DO registru jsou zadavany idcﬂlifi kacni ddaje, data o celko-
{oddeéleni informacnich technologii FN Ostrava), uZivatel - lékar vém zdravotnim stavu pacienta, informace o hlavni diagnéze,
z kliniky, kterému byl ziizen piistup do registru spravcem. kwviili kieré uziva bisfosfondty (jedné-li se o onkalogického pa-

Obr. 4: Seznam pacient( vioZenych do registru. Pacienti z jinych oddéleni jsou pro nase pracovisté
zobrazeni pouze zkracenou formou (inicialy, rok narozeni, pracovisté, zadavajici lékar).

19.5.2013 FNO
22,6.2013 g FNO
23.6.2013 FNO
23.6.2013 FNO
23.6.2013

17.7.2013 FNO
31.8.2013 2 FNO
3.12.2013 - Z FN Bmo

11.1.2014 UPX Kodice
1.2.2014 FNO

1.2.2014 5 FNO
4.3.2014 - z FN Bmo MUDx., Vojtéch Pefing
7.3.2014 UPS Kosice MUDr, Viadimira Scheartzova PhD,
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Zakladni onemocnéni pro které pacient uziva bisfosfonaty

Zékladni onemocnéni:

o Karcinom prostaty

Léciva pacienta

Datum od Datum do Nazev i Cesta podani
01.11.2012 BONDRONAT S0mg

01.2013 ZOMETA 4mg/5ml

BONEFOS 800mg

Chemoterapie

Biologicka lé¢ba

Kortikoidy

Dalii léky:
[Biceluplex, Lorists, Caduet, Milurit,
analgetika

Pridnzena onemocnéni:

« Cukrovka

Stomatologické osetreni

Datum extrakce Lokalizace Poznimka

15.04.2013 36,37 bez sutury, ATB, vysazeni

Homi protéza

Dolni protéza

Jina osetreni:

Zpusob zjisténi léze
Zpisob zjisténi léze: Stomatologem

cienta, je zaznamenan i zptisob 1é¢by, napt. chemoterapie, ra-
dioterapie), pacientem uZfvana lééiva a pfidruzena onemoc-
néni. Dale se vkladajf informace o stomatologickém vy3etéen(
a zpuisobu zjistén( 1éze (obr. 5 a 6). Detailné se zaznamenava
také typ, davka, doba a zptsob podavani bisfosfonatd (obr. 7)
a extrahovany zub (obr. 8).

Pomoci navrzeného schématu hornf a dolni Zelisti se za-
znamena lokalizace a rozsah nekrézy alveolu, pficemz homnf
celist je ve vertikalnfm sméru rozdélena na Sest a v horizon-
talnim na dvé &asti (hranici tvofl dno nosnf a &elistnfl dutiny),
zatimco dolnf ¢elist je ve vertikalnim sméru rozdélena na osm
¢astl a v horizontalnim na dvé (hranici tvofi mandibulami ka-
nal) (obr. 9).

Nakonec se uvadf pfedepsana forma terapie (konzervativni
¢&i chirurgickd) a pFipadné zhojen( osteonekrézy (obr. 10). Dle

neznémo zshéjeni

Obr. 5: Ukazka karty se zakladnim
onemocnénim a léky zadaného pacienta.

Obr. 6: Ukazka karty s piidruZenym
onemocnénim zadaného pacienta
asir emi o logickém

vysetienf a zpisobu zjisténf ‘I,éze.

souéasnych parametrti se za tspéch poklada zhojenf slizni¢-
ntho krytu nad pfedeslym kostnim defektem trvajici 2 mési-
ce, tento parametr viak je mozné na zakladé odborné diskuse
zménit. Registr ma nékolik statistickych vystupa, které je moz-
no upravovat po domluvé se zfizovatelem dle potfeb uzivate-
1G (obr. 11).V budoucnu je mozné zavést napriklad zobrazenf
zavislosti nekrézy na zakladnim onemocnéni, pfidruZzenych
chorobach, typu bisfosfonat apod.

Problematika bisfosfonati je velmi 3iroka a komplikova-
na, zajisté nenf v silach praktickych zubnich lékai ji kom-
plexné obsahnout, nicméné vzhledem k tomu, Ze tito lékafi
jsou ,v prvni linii?, je nutné, aby o riziku vzniku osteonekré-
zy védeéli a snazili se mu predejit a minimalizovat ho. Pokusi-
li jsme se proto vytvofit letak, ktery se dostava od lékafe pre-
depisujictho bisfosfonaty prostiednictvim samotného pacienta
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Karta &.20 - Bisfosfonaty

0d Do

Cesta
podini

01022010 01122011  ZOMETA 4mg/Smi = xmesnd  [2] v [3

19112012 BONEFOS 800mg [z} 1xdennd [z] PO

&l B [
Prosim, nezapomedite ihned po Upravé potvrdit tiaéitkem ULOZIT, finak budou data tracens.

[2pm]

Obr. 7: Ukazka tabulky bisfosfonats, kterymi je pacient ié¢en.

Karta ¢.20 - Extrakce zub
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 8

48 47 46 45 44 43 2 41 31 32 33 M4 35 36 37 38

Datum extrakee typ zubu
23042012 474544

Poznamka
[voze | [ 'smaz |
[Vt ] ('smat ]
(Vo ] [ smat |

Prosim, nezapomefite ihned po Upravé potvrdit tiaditkem ULOZIT, jinak budou data ztracena.

p—

21062012 2627
11102012

Obr. 8: Zubni kii?, ktery slou?( k zadavani extrahovanych zubu.

Obr. 9: Lokalizace nekrozy na alveolu horni a doini Eelisti, kde jsme uréili nase hranice
pro uréovani postizenych oblasti.
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ég)

Karta .64 - Pribéh lééby a hojeni

Obr. 10: Oznaceni zptisobu lécby v registru, kdy kazda
barva znamend informace o zptisobu lécenr a zhojeni Iéze
(Zlutd — konzervativni Ié¢ha, modrd — chirurgicka lécha,
zelend — zhojent).

k oSetiujicimu stomatologovi a ten je touto cestou informovan
0 bisfosfonatové t cmpii pacienta. Letdk byl pfilohou ¢asopisu
LKS 2014, roénik 24, ¢. 9.V letiku je souhrnné popsana pro-
blematika bisfosfonati, véetné opatieni pred a pii extrakci zu-
bu u pacientt uzivajicich bisfosfonaty. Uveden je i seznam
kontaktG na pracovisté (stomatochirurgickd pracoviste), kte-
rd budou piipravena konzultovat s praktickymi zubnimi Iékafi
nebo I¢kafi predepisujicimi bisfosfonaty jejich pacienty, pii-
padné je pievzit do péce (obr. 11). Letak je dostupny ke staze-
ni na webu registru: https://registrbo.fno.cz (Bisfosfonatova
osteonekroza celisti.pdf).
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2.8.3 Osteonecrosis of the External Auditory Canal Associated With Oral
Bisphosphonate Therapy: Case Report and Literature Review

Prvni celosvétové publikovany pripad osteonekrézy zevniho zvukovodu, pfi perordlni terapii
alendronatem pro osteopordzu. Predchozi dvé publikovana sdéleni se tykala pouze pacientl
s malignim zdkladnim onemocnénim (dvé pacientky s karcinom prsu a pacient a pacientka
s mnohocdetnym myelomem), tedy sintravendzni aplikaci vysSich davek bisfosfonatli v rdmci
komplexni onkologické terapie [166, 168]. Lozisko nekrézy zvukovodu bylo Uspésné vyreSeno
konzervativni terapii. Nekréza zvukovodu byla asociovdna s uzivanim alendrondtu na zakladé
analogie s osteonekrézou celisti. Clanek byl na strankdch ¢asopisu komentovan Dr. Kennethem
Brooklerem z Mayo Clinic, ktery upozorfioval na raritnost nekrézy zvukovodu a moziné jiné
etiologické faktory nez dlouhodobé uzivani bisfosfonatli. Komentar i odpovéd autorli byly
publikovany jako , Letters to Editors” [187, 188].
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Osteonecrosis of the External Auditory Canal
Associated With Oral Bisphosphonate Therapy: Case
Report and Literature Review

*Richard Salzman, *Jifi Hoza, tVojtéch Pefina, and *Ivo Starek

*ENT Department, Olomouc University Hospital and Medical School, Palacky University, Olomouc;
and {Deparment of Maxillo-Facial Surgery, University Hospital Brno, Brmo, Czech Republic

Objective: To present the first case of a patient with oral
bisphosphonates-associated ear canal osteonecrosis (BPECO),
review previously published cases, and suggest a definition
of BPECO.

Patient: A 79-year-old woman with left otorrhea and earache was
treated for ofitis externa for 2 months. The examination revealed a
deep floor of the left ear canal defect. The bisphosphonates were
discontinued. By the end of the 6-week-course of intravenous
antibiotics, the bone defect progression ceased. Already a month
later, the defect was lined from approximately 50%. Unfortu-
nately, the patient was lost to follow-up at this stage. She was on
oral bisphosphonates for 10 years for severe osteoporosis. She
had never been exposed to radiotherapy or had any surgery in
the left ear. She admitted to be a habitual cotton bud user for
aural toilet.

Results: A CT scan showed an aggressive lobulated mass con-

sistent with carcinoma. A biopsy suggested osteomyelitis with no
evidence of malignancy. The final diagnosis was agreed to be the
first case of oral BPECO.

Intervention: Debridement, intravenous antibiotics, and ces-
sation of bisphosphonates

Conclusion: The BPECO is not very well-known clinical diag-
nosis among ENT surgeons and, therefore, often misdiagnosed
for ear canal cholesteatoma, malignant otitis externa, or temporal
bone malignancies. It seems reasonable to re-review patient’s
medical history with focus on BP medication in cases with
negative biopsy. Although the BP osteonecrosis is a rare phe-
nomenon, the large volume of BP prescription makes the number
of patients at risk significant. Key Words: Alendronate
Bisphosphonate osteonecrosis  Ear  Ear canal  Osteonecrosis.

Otol Neurotol 34:209 213, 2013.

Bisphosphonates (BP) are widely used in the manage-
ment of metastatic bone disease and in the treatment of
osteoporosis or Paget’s disease. BP are nonmetabolized
analogues of pyrophosphate that potently inhibit skeletal
resorption (1). Impaired angiogenesis is assumed in tissue
exposed to BP as well (2). BP bind avidly to exposed bone
minerals around resorbing osteoclasts, resulting in very
high levels of BP in the resorption lacunae. Because the BP
are not metabolized, these high concentrations are main-
tained for long periods (1,3). Despite uncertainty regarding
their exact mechanism of action, their role in decreasing
osteoclast-mediated bone resorption has been well estab-
lished in clinical trials (4,5).

The association between BP treatment and osteone-
crosis of the jaw has been first described by Marx in 2003.
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Ph.D., ENT Deyp Olomouc University Hospital . P. Pavlova 6,
775 20, Olomouc, Czech Republic; E-mail: richard salzman@fnol.cz
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He noted growing number of patients on long-term BP
therapy with necrotic lesions in jaws (6).

A typical patient presents to maxillo-facial surgeons
with nonhealing extraction socket or exposed jawbone
with progression to sequestrum formation associated with
localized swelling and purulent discharge (3). Majority of
bone defects are preceded by previous trauma (usually
dental treatment). In Ruggiero’s study, 14% of patients,
however, had no history of recent dentoalveolar procedure
and nevertheless presented with spontaneous exposure and
necrosis of alveolar bones (3). This clinical scenario was
previously seen only in patients after radiation therapy
when radiotherapy fields included oral cavity.

The BP-associated osteonecrosis of the jaw (BPOIJ)
was marked as an adverse effect of the BP therapy by
remediation commission in the United States (7).

The Task Force of the American Society for Bone and
Mineral Research defines BPOJ as an area of exposed
bone in the maxillo-facial region that did not heal within
8 weeks since first identified, in a patient who was receiving
or had been exposed to a BP and had not had radiation

Copvriaht © 2013 Otoloav & Neurotoloay. Inc. Unauthorized reproduction of this article is prohibited.
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FIG. 1. Axial high-resolution CT scan before treatment showing
bone defect of left temporal bone involving mastoid cells and
temporo-mandibular joint.

therapy to the craniofacial region. The 8-week duration is
consistent with a time frame by when most other lesions
would have healed. The Task Force feels little need for
imaging as the diagnosis can be based on clinical detection
of exposed bone and medical history of BP treatment (8).

The symptoms of BPOJ include pain, swelling, par-
csthesia, suppuration, sofl tissuc ulceration, loosening of
teeth, and radiographic variability (ranging (rom no var-
iation 1o radiolucencies or radiopacitics) (9).

Although the jaw is the most common manifestation of
the BP osteonecrosis, a few authors described other allected
sites. Whyte et al. (10) treated a patient with BP-induced
osteonecrosis of the hip. Our literature scarch identified
2 previously published articles reporting on 4 patients
diagnosed with BP-associated car canal ostconccrosis
(BPECO). All previously reported patients were receiv-
ing long-term intravenous BP treatment.

The risk of BPOJ in patients receiving intravenous BP
seems 1o be 10,000-fold of the risk associated with orally
administered BP (11,12). Farwell et al. (12) estimated the
risk of BP osteonecrosis at 0.09% to 0.34% for oral BP.
Although the BP osteonecrosis is a rare phenomenon, the
large volume of BP prescription makes the number of
patients at risk significant.

The authors present the very first case of a patient on oral
BP who developed osteonecrosis of the external auditory
canal, review previously published cases, and suggest a
definition of BPECO.

CASE REPORT

A 79-ycar-old whitc [emale patient presented to ENT
outpatient department with left otorrhea and earache after
being treated by her general practitioner for otitis externa
over a period of 2 months. The otologic examination
showed exposed bone in the floor of the left ear canal.

Otology & Newrotology, Vol. 34, No. 2, 2013

Aller a removal ol inlected crust, the deep bone defect
revealed granulations, necrotic tissue, and pus. The bone
deep in the defect had yellowish cheesy consistency. The
patient was initially treated conservatively with topical
application of ointment containing nystatin, neomycin,
gramicidin, and triamcinolone. Although the earache and
discharge subsided, the ear canal defect grew bigger.
Therefore, a biopsy was sent for histologic examination.
It repeatedly revealed only necrotic bone and inflammatory
changes with no signs of malignancy. Ilaemophilus influen-
zae and Peptococcus species were cultured. A high-resolution
CT scan showed a lobulated mass inferiorly to the external
auditory canal destroying adjacent bone and extending to the
mastoid cells and temporomandibular joint (Figs. 1, 2).
The appearance was consistent with an aggressive mass,
such as a squamous cell carcinoma. The repeat biopsy
confirmed suggested osteomyelitis with no evidence of
malignancy. A nuclear medicine whole body scan with
SPECT showed uptake in the left temporal bone region in
keeping with ostcomyelitis.

The patient was staried on 6-week course of intrave-
nous antibiotics for suspected malignant otitis externa.
The bloods on admission revealed minimally increased
C-reactive protein: 24 mg/L, white blood count: 5.6 x
10,000/p1, hemoglobin 10.4 g/dl, and urca 9.4 mg/dl. The
facial nerve [unction was symmetrical. The myeloma
screen was negative. Initially, intravenous piperacillin
sodium/tazobactam sodium 4.5 g 3 times daily was
administered for the first 2 weeks, followed by 4-week
course of intravenously applied 1 g carbapenem once daily.
In a view of acute progressive osteomyelitis of the temporal
bone, the rheumatologist oversceing her ostcoporosis
discontinued BP therapy and started the patient on stron-
tium. Seeing her medical condition, we decided against
any surgical intervention under general anesthesia. We
only performed gentle debridement of necrotic tissue from
the bone defect.

By the end of the 6-week course of intravenous anti-
biotics, the acute inflammation settled, bone defect
progression ceased, and the skin defect started to show
very first signs of re-epithelialization. Already a month
later, the car canal defect was lined from approximately
50%. Unfortunately, the patient was lost to follow-up at
this stage.

The patient’s medical history included hypertension,
hypercholesterolacmia, hiatus hernia, and most importantly

FIG. 2. Coronal high resolution CT scan showing the same
defect.
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osteoporosis. The patient did not have diabetes. She was
diagnosed with osteoporosis 13 years earlier and has been
taking alendronic acid 70 mg weekly for 10 years. Her
degenerative disease of cervical spine left her with
extremely restricted neck extension (she was unable to
look up even with full neck extension and with supporting
her head with both hands). The patient underwent hys-
terectomy 40 years earlier and left femoral nail insertion
after femoral stress fracture less than 2 months earlier.
She had never been exposed to radiation therapy. She was
known to respond to aspirin with a facial swelling. She was
nonsmoker and never drank alcohol. The patient has never
had any surgical intervention in the left ear and did not wear
hearing aids. She admitted to be a habitual cotton bud user
for aural toilet for years. The regular medication included
alendronic acid, calcium carbonate, low—molecular weight
heparin, selective alpha blocker, beta blocker, statin, proton-
pump inhibitor, and paracetamol.

P
5
-

Yes
? Yes

N
No
Yes

fascia graft
Debridement, cartilage chips
perichondrium, fascia graft
Debridement, IV Abx

perichondrium, fascia graft
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Debridement, cartilage chips,

DISCUSSION

Floor of EAC
ulceration

Floor of EAC
ulceration
EAC ulceration

Our literature search identified only 2 articles dealing
with BPECO. The first one by Pollizotto was a brief letter
to the editor describing a 64-year-old patient with 9-year
history of intravenous BP treatment for multiple myeloma
(Table 1). The patient simultaneously developed devita-
lized bone in socket after tooth extraction and painless
ulceration of ear canal (at the site of exostoses removed
6 months earlier). In view of his findings, he diagnosed
the patient with BP-associated osteonecrosis of the jaw
and external auditory canal (13).

In his review from 2005 to 2009, Froelich et al. (9)
identified 13 patients with osteonecrosis of the external
auditory canal. Three of them, all female subjects, were
receiving long-lasting intravenous BP thetapy. All 3 patients
presented with an ulceration of the floor of the ear canal
overlying an area of the necrotic bone. Two patients
receiving BP to prevent osteoporosis after breast cancer
treatment were completely asymptomatic. The third patient,
who was given BP for multiple myeloma, had an ear canal
polyp removed. After the procedure, she developed a non-
healing ulceration and bone exposure. The first patient had
bilateral lesion in contrast to other 2 patients.

BPOJ risk factors include long-term BP use, type of
BP, multiple myeloma, and previous trauma or dental
treatment (14).

The oral cavity, with its high bacterial load and frequent
minor trauma (from daily dental hygiene), is known to be
particularly susceptible to infections breaching mucosa and
affecting bone. Similarly, the ear canal, above all when
impacted with ear wax, is a hollow area commonly colo-
nized by bacteria. Regular aural toilet with cotton buds or
fingers might serve as a source of minor self-inflicted
trauma. It is worth noting that a trauma is probably not
required for development of BPECO as Ruggiero et al. (3)
reported on spontaneously developed cases of BPOJ with
no previous trauma. An Australian postal survey calculated
the incidence of 0.01% to 0.04% for the spontaneous
occurrence of BPOJ (15).

EAC polyp
removal
10 yr  Osteoporosis None/? cotton Deep floar of
buds

wax

11 yr  Breast cancer ? Impacted
wax

myeloma

6yr  Multiple
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v
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In the differential diagnosis, the malignant otitis externa,
osteoradionecrosis of temporal bone, ear canal cholestea-
toma, and primary and secondary temporal bone metastases
should be considered.

The mean time to onset of BPOJ in individuals on
intravenous zolendronic acid is 18 months, respectively,
and 39 to 72 months in those receiving pamindronate
intravenously (8). The duration from the first application
of BP until identification of the BPECO was between
4 years and 8 months to 9 years in the patients of Froelich
et al. (9). Our patient developed BPECO 10 years after
she was started on BP. It is important to mention that all
patients in the review by Froelich et al. were receiving
intravenous BP in contrast to orally administered BP in
our patient.

As BP are usually classified based on the route of
administration, the most articles state 10,000 higher risk
of intravenously administered BP when compared with
oral BP (9,11). Otto et al. (16) suggested that content
of nitrogen might be stronger risk factor for BPOJ than
administration route of BP. Recent studies divide 2 classes
of BP: nitrogen-containing (both intravenous and oral) and
non-nitrogen-containing (only orally administered). There
are only 10 reported cases of BPOJ after exposure solely to
non-nitrogen-containg oral BP in contrast to more than
3,000 published cases of BPOJ in patients on nitrogen-
containing oral BP (17,18). Alendronate given to our
patient is known to have highest risk of BPOJ from all
nitrogen-containing oral BP (19). Malden and Lopes (20)
calculated the incidence of 0.03% in alendronate-associated
osteonecrosis of the jaw. Crepin et al. (18) explained
higher risk of BPOJ after nitrogen-containing oral BP
therapy by the fact that non-nitrogen-containing BP are
less efficient and are prescribed less frequently. Otto et al.
(16), in their in vitro experiment, showed that nitrogen-
containing BPs are more potent in decreasing cell
viability and activity. Our patient was on long-term treat-
ment with alendronate, which is a nitrogen-containing
oral BP. Our review revealed that all previously reported
cases of BPECO were diagnosed in patients on nitrogen-
containing intravenous BP.

Imaging is not necessary for making the diagnosis. The
CT scan is the diagnostic modality of choice in temporal
bone imaging; it is very useful in establishing the extent
of bone defect and in excluding myeloma deposition or
bone metastasis. A biopsy is essential to rule out malig-
nant disease.

Technetium-99 radioisotope scintigraphy is the best
technique for diagnosing ischemic osteonecrosis. Be-
cause the BPECO is believed to have altered vascularity,
the Technetium bone scan could prove to be useful in
detecting subclinical BPECO. It subjects the patient to
significant radiation exposure, and it is quite lengthy
procedure (8). Gallium-67 labeled leukocyte scan allows
monitoring of response to treatment in patients with
osteomyelitis (21). Technetium-99 whole body scan in
our patient was helpful in confirming the diagnosis of
temporal bone osteomyelitis and distinguishing it from
malighancy.

Orology & Neurotology, Vol. 34, No. 2, 2013

The patient of Pollizoto et al. (13) was treated with local
debridement and oral antibiotics while the BP treatment was
interrupted. Froelich et al. (9) treated his patients surgically.
The ulcerated skin of external auditory canal was circum-
scribed and the area of necrotic bone was abraded with a
burr. The resulting defect was covered using cartilage chips,
tragal cartilage perichondrium or temporalis fascia. Our
patient was too unfit for considering any surgical interven-
tion. She was repeatedly given oral and topical antibiotics
before admission to our ward always with only short-lived
effect on pain and pussy discharge. We treated her with a
6-week course of intravenous antibiotics and discontinued
BP treatment. In the treatment of BPOJ, the Task Force of
the American Society for Bone and Mineral Research
recommends topical antibiotics. Systemic antibiotics might
be prescribed if there is evidence of acute infection. Sur-
gical treatment should be limited to removal of sharp
boney edges to prevent trauma to adjacent skin or removal
of boney sequestra without exposing uninvolved bone (8).
Surgical debridement has been variably effective (22).

There is no clear consensus on benefit of stopping BP.
It is important to evaluate risks and benefits of dis-
continuation of BP therapy in each particular patient. Some
authors question, whether discontinuation of BP therapy
can have any benefit as the half life of BP in human bones
can reach up to 10 years (8,9). At this stage, there is no
evidence published to prove positive effect of cessation of
BP. On the other side, we could not find any proof that
temporary discontinuation of BP carries adverse affect on
progression of established bone metastases. The Task
Force of the American Society for Bone and Mineral
Research recommends careful review of indications of BP
treatment (8). A patient with aggressive metastatic disease
in bone would benefit from continuation of BP more than a
patient receiving therapy for osteoporosis or as prevention
of metastatic spread. Similarly, the Updated Position Paper
of the American Association of Oral and Maxillofacial
Surgeons from 2009 gives the following recommendation
for patients with malignancies on intravenous BP: if sys-
temic conditions permit, long-term discontinuation may
be beneficial in stabilizing established sites of BPOJ,
reducing the risk of new site development, and reducing
clinical symptoms. Marx et al. (23) found discontinuation
of BP for 6 to 12 months to be associated with gradual
improvement in clinical disease.

Hyperbaric oxygen used for temporal bone osteomye-
litis sounds like a reasonable option. Preliminary results of
randomized controlled trial have shown some improve-
ment in wound healing and long-term pain scores (24), but
its use as the sole treatment modality for BPOJ cannot
be supported at this time (22).

The duration of complete healing of EAC defect was
not mentioned by Pollizotto et al. (13). All the patients
of Froelich et al. (9) showed complete healing 1 to 2.5 years
after surgical treatment. Our patient showed first signs
of healing within a month after cessation of BP. Unfortu-
nately, we could not confirm complete healing of her ear
canal because she was lost to follow-up a month after her
discharge. We only noted clear signs of re-epithelialization
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of her ear canal defect already 2.5 months after her admis-
sion. Inadequate follow-up remains biggest limitation of this
case report.

CONCLUSION

The authors believe that BPECO is not very well known
entity among ENT surgeons and, therefore, possibly often
misdiagnosed for other ear canal pathologies like ear canal
cholesteatoma, malignant ofitis externa, or temporal bone
malignancies. It seems reasonable to carefully re-review
patient’s medical history with focus on BP medication in
cases with negative biopsy and not responding to antibiotic
treatment.

The definition of BPOJ can be adapted to BPECO
with very minor alterations. We suggest the following
definition: the BPECO is an area of exposed ear canal
bone that did not heal within 8 weeks since first identi-
fied, in a patient who was receiving or had been exposed
to a long-term BP therapy and had not had radiation
therapy to the temporal region. Using the above-mentioned
definition, we believe to have treated the very first case of
oral BPECO.

The title of the study by Farwell et al. (12), “The Emerging
Epidemic? The management of Bisphosphonate Osteone-
crosis,” may sound like exaggeration nowadays. It may
possibly turn into reality in the near future as the number
of annually dispensed BP prescriptions has already reached
190 million worldwide and continues to grow (22).

Acknowledgment: The authors thank Dr. Ludék Pour,
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the manuscript.
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RE: SALZMAN ET AL. OSTEONECROSIS OF
THE EXTERNAL AUDITORY CANAL
ASSOCIATED WITH ORAL BISPHOSPHONATE
THERAPY: CASE REPORT AND LITERATURE
REVIEW. OTOL NEUROTOL 2013;34:209-13

To the Editor: The authors are to be lauded for bringing
this case to the attention of the otologic community. I do
not feel that this case would fit the designation of the first
case as they have suggested. Having used oral bisphos-
phonates to treat otic capsule disorders for 19 years, I
have not had an experience like this.

I would like to point out an alternate explanation for the

clinical findings exclusive of the use of bisphosphonates:

1. The patient had osteoporosis, indicating some meta-
bolic bone disease that could reside in the external
auditory canal.

2. She was “‘a habitual cotton bud user for aural toilet
for years’”

3. Among her regular medications were calcium car-
bonate and a proton pump inhibitor. Proton pump
inhibitor use is notorious for producing a low level
of calcium in the serum because the reduced acidity
of the stomach prevents the breakdown of calcium for
absorption especially the carbonate form. If the cal-
cium levels were low enough, it could raise the
parathyroid hormone, resulting in a recruitment of
osteoclasts to bone to alleviate the inadequate dietary
source of calcium. Osteoclast activity from osteopo-
rosis, parathyroid hormone elevation, and the trauma
to bone of cotton bud use could explain the break-
down of bone. The one-sided presentation may be
related to the handedness of the ear bud user.

These three factors alone could explain the clinical

findings and bring into question whether there is any
relationship to bisphosphonate therapy.

Kenneth H. Brookler, M.D.
Mayo Clinic, Phoenix
Arizona, U.S.A.

The author discloses no conflicts of interest.

REPLY TO COMMENT: SALZMAN ET AL,
OSTEONECROSIS OF THE EXTERNAL
AUDITORY CANAL ASSOCIATED WITH
ORAL BISPHOSPHONATE THERAPY: CASE
REPORT AND LITERATURE REVIEW

In Reply: We appreciate the comments to our article. The
reviewer’s main point is that, having used oral bisphos-

phonates (BP) for a long time, he/she has not seen a case
of BP-induced ear canal osteonecrosis (BPECO). Not
seeing a patient with this infrequent complication leads
him/her to look into other possible causes for bony ear
canal defect in our patient.

We would like to point out that the likelihood of seeing
even one patient is very small. The writer had not spec-
ified if he/she has used nitrogen-containing BP or not. The
risk of osteonecrosis after non-nitrogen-containing BP is
extremely rare. Farwell et al. (1) estimated the risk of BP-
induced osteonecrosis of the jaw (BPOJ) at 0.09% to
0.34% for oral nitrogen-containing BP. One would expect
to see 300 to 1,100 patients to see the first case (the ex-
pectation of geometric distribution is the inverse of prob-
ability of success). The incidence of BPECO is much lower
than that of BPOJ. It is highly possible to see not even one
case of BPECO after prescribing nitrogen-containing BP
orally to thousands of patients with otosclerosis.

The writer is right that any of the possible etiopatholo-
gies suggested by him/her are possible. However, other
possible causes do not rule out the possibility of BPECO
in our patient. We would like to stress that using an
adapted definition of BPOJ for BPECO, our patient fits
every single criterion (an area of exposed bone in the
maxillofacial region that did not heal within 8 weeks since
first identified in a patient who was receiving or had been
exposed to BP and had not had radiation therapy to the
craniofacial region).

We would like to suggest that BPECO is a pathologic
equivalent to a more common BPOJ where the effect of
BP is widely accepted (2-4).

We agree that our article couldn’t offer a definite
proof that osteonecrosis in our patient was solely caused
by the effect of BP. Our article offers an alternative
explanation for its occurrence. We are convinced that
the long-term BP treatment played a significant role in
its development.

We thank the authors of the commentary for their help
in increasing awareness among our otologic community
about this rare clinical entity.
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2.8.4
Prehledovy ¢lanek pro praktické zubni |ékafe. Obsahuje souhrnné informace o v té dobé stale nové

Osteonekroza Celisti pfi lécbe bisfosfonaty

Vv 7

a neprilis znamé a rozsitené patologii. V Cesky psané literature byly v té dobé dostupné pouze
omezené informace, spisSe kazuistického charakteru [189, 190]. Do cesky psané odborné literatury
¢lanek také prinasi aktualni informace z prvniho doporuceni AAOMS z roku 2007 [84]. Doporuceni
AAOMS jsou ve svéteé Siroce akceptovana a respektovana.

Pefina V, Pokorny P, Machalka M, Liberda O. Osteonekrdza celisti pri 1é¢bé bisfosfonaty. LKS.
2008;18(5):140-143.

odborné sdélen

OSTEONEKROZA CELISTI PRI
LECBE BISFOSFONATY

Vojtéch Pefina, Petr Pokorny, Milan Machalka, Ondrej Liberda
Klinika dstni, Celistni a obli¢ejové chirurgie LF MU a FN Brno

SOUHRN: Bisfosfonaty jsou v mediciné pouzivany pro
zmirnéni resorptivnich pochodi ve skeletu mnoho let.
Po zavedeni vysoce ucinnych dusikatych typil, pouzi-
vanych zejména v terapii onkologickych onemocnéni,
se projevily jejich vedlejsi efekty vznikem do 1é doby
necobvyklé komplikace — ostconekrozy celisti. V ¢lanku
jsou popsany klinické projevy této afekce a zakladni
schéma terapic.

Kli¢ovd slova: bisfosfonaty, osteonekroza, celist.

BISPHOSPHONATE-ASSOCIATED
OSTEONECROSIS OF THE JAW

SUMMARY: For decades, bisphosphonates have been
used in medicine to reduce osteoresorption. After high-
ly effective nitrogen-containing derivates were introdu-
ced, mainly for treatment of malignant diseases, their
side effects came out in the form of a new complication
— jaw osteonecrosis. The article describes clinical sym-
ptoms of this disease and a basic therapy scheme.
Key words: bisphosphonates, osteonecrosis, jaw.

O AUTOROVI

LKS, 2008, Vol. 18, No. 5, pp. 140 143

UvoD

Tabulka I: Pripravky obsahujici bisfosfonit regis é
Osteonckroza celisti maze komplikovat terapii bis- v CR (zdroj SUKL)
fosfonaty u riiznych nadorovych chorob. Poprvé byla
v této souvislosti popsana v roce 2003 (8). Delsi dobu Genericky Firemni piipravek
je také znama analogickd komplikace v kosti ozéie- nazev
né radioterapeutickou davkou — osteoradionekroza. klodronat Bonefos, Lodronat

Bisfosfonaty

kde se v prvni poloviné 19. stoleti pouzival pfi vyrobé
bily losfor (4, 5). Bislosfonaty jsou pouzivany zejména

Nekréza celisti zpasobend alteraci metabolismu kosti ] Aredia,
chemickou latkou nenf tplné novy fenomén. Patoge- dusik pamidronat Pamidronate,
neticky piftbuzna afekce je tzv. fosforova Celist ,phossy Pamitor
jaw”, nekroza celistnich kosti u délnika v sirkarnach, Adronate,

Alendrogen,
Alendronat,

pfi terapii mnohocetného myelomu a kostnich meta- alendronat Alenwin, Bonalen,
staz karcinoma prsu, plic a prostaty, z nenadorovych IE::;:‘-/(‘;!!::"Lindmn
chorob hlavné u osteoporézy a Pagetovi nemoci (10, Dusikaté Ri\’l(‘l’losl‘,lsiranin ’
2). Bisloslonaty majf pro pacicenty piinos ve zpomalenf bisfosfonaty orta

resorpce kostnf hmoty a snizeni bolestivosti skeletu. ibadronat B::::i:(’)‘:‘llt Bonviva
Omezeni resorpce kosti také pasobi preventivné proti — -

Hisedronit Actonel, Norsed,
Risendros
140 LKS 5/2008 zolendrondt Jometa
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Obr. 1: Osteonekrotické lozisko mandibuly.

nebezpecné, maligni chorobou indukované hyperkal-
cemii (2).

Mechanismus Gc¢inku jednoduchych bisfosfonatd
(etidronat, klodronat) spociva v inhibici ¢innosti osteo-
klast( a indukci apoptozy osteoklasta i nadorovych
bunék (2, 7, 9, 12), dusikaté bisfosfonaty (zolendro-
nat, pamidronat) také zmiruji progresi onemocnéni
inhibici angiogeneze (2, 7), prehled 1é¢ivych pripravkd
obsahujicich bisfosfondl je uveden v tab. I.

Dusikaté bisfosfonaty jsou v onkologickych indi-
kacich preferoviny, protoze jsou mnohondsobné
ucinnéjsi nez bezdusikaté typy. Mezi jejich dal-
§i nezadouci Gc¢inky patii zejména rendlni toxicita,
drazdéni gastrointestindlniho traktu a flu-like syndrom
po aplikaci (4).

DEFINICE
Za bislosfonaty podminénou osteonckrézu celisti se
povaZuje afekce, ktera spliiuje nasledujici kritéria (3):
1. Pacient je nebo byl é¢en bisfosfondtem.
2. Obnazend, nekroticka kost v maxilofacidlni oblas-
ti, kterd je pritomna minimalné 8 tydna.
3. Pacient nikdy nepodstoupil radioterapii v maxilo-
lacidlni oblasti.

KLINICKY OBRAZ

Osteconckréza Eelisti se projevuje jako variabilng
bolestivé loZisko obnazené, nekrotické kosti (11) (obr.
1). Na rtg je v pocatecnich stadiich patrna okrskovitd
kondenzace kosti, nejc¢astéji v okoli nezhojené extraké-
nf rany (obr. 2). Pozdéji dochazi k osteolyze a tvorbé

Obr. 2: Kondenzace kosti u extrakéni rany v rtg obraze, viz Sipka.
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Tabulka 11: Klinickd stadia osteonekrézy (podle AAOMS)

oy . Pacienti uivajici p. 0. nebo i. v. bisfosfondt bez p¥itomnosti loZiska obnaZené
Riziko rozvoje osteonekrézy oo e Lot
1. stadium Asymplomaltické loZisko obnazené nebo nekrotické kosti bez znamek infekce
it seadim ObnaZena nebo nekrotické kost se zanétlivymi projevy (zejména bolest a crytém)

SR s nebo bez hnisavé exsudace

: Jako stadium 1. a alespon jeden z nisledujicich pfiznaka: patologickd fraktura,
111, stadium A p 5 N R g
extraoralni pistél, osteolyza dosahujici hranu mandibuly

sekvestru (obr. 3). Defekt kosti provazi drazdéni a zanét
piilehlych mékkych tkani. Pokracujici osteonekréoza
mize zplsobovat uvoliiovani a viklavost okolnich
zub. Pokrocila stadia vedou az k patologické fraktufe
kosti ¢i ke vzniku oronasalni nebo oroantrdlni komuni-
kace (4, 7). Otoky mékkych tkani a neur¢ita bolestivost
viak mohou byt piitomny jiz pted klinickou manifesta-
ci osteonekrézy (3), klinicka stadia osteonekrézy jsou
uvedena v tab. 1.

Provokujicim momentem pro vznik osteonekrézy je
poruseni alveoldrni kosti a slizni¢ntho krytu, vétsinou
se jednd o extrakci zubu (6, 7). Osteonekroza mize
vzniknout také spontanné, predilekénimi misty jsou
mandibularni a palatinalni tory a linea mylohyoidea.
Hojeni rany v kosti, jejiz metabolismus je Géinkem bis-
fosfondtd narusen, probihd velice obtizné. Nedostate¢-
né krevné zasobené okraje kosti, dasledek antiangio-
genniho efektu bisfosfonatii, podléhaji nekréoze, ktera
se zvolna rozsituje. Ctiologicky vliv obligatné ptitomné
anacrobni kolonizace (zejména Aktinomyces sp.) neni
zatim jasny. Riziko rozvoje osteonekrozy celisti také
stoupd s dobou aplikace a se zvolenou ddvkou dané-
ho bisfosfonatu (1). Vétsina pacient( s osteonekrézou
Celisti uzivala néktery s bisfosfondtd (i. v. nebo p. 0.)
déle nez ti roky (3). Soucasna medikace bisfosfoniatem
a kortikosteroidy riziko vzniku osteonekrézy podstatné
zvySuje (3, 2).

Obr. 3: Kostnf sekvestr na OPG, viz Sipka.

TERAPIE

Terapie jiz vzniklé osteonekrézy je obtizna. U nepfilis
rozsahlych, pocinajicich loZisek je na misté konzerva-
tivni terapie. PouZivaji se vyplachy Gst antiseptickymi
roztoky (chlorhexidin) a lokdIni o3etfovani nekrotickych
okrski (3téticky s H,0,). Nutnd je také pecliva stni hygi-
ena a odstranéni pfipadného drazdeéni sliznic previslymi
vyplInémi, nevyhovujicimi protetickymi pracemi apod.

Pokrocilejsi stavy je nutné fesit chirurgicky, podle
rozsahu nekrézy se provadi egalizace kostl, sekvestro-
tomie a u rozsahlych lozisek je nékdy nutna i parcial-
ni mandibulektomie (3, 7). Chirurgickd terapie je viak
svizelnd kvili $patnému hojeni poskozené kostni tkané.
Osteosyntézy kostnich fragmentd jsou ¢asto nestabil-
ni, protoze dochazi ke vzniku osteonckrozy i kolem
minisroubkl a jejich uvoliovéni z kosti. Ze stejného
divodu jsou také ¢asto netispésné rekonstrukéni vykony
za pouziti kostnich §tépu (3). Provadéni plastik mékkych
tkani a uzaviran( defektt je v ptipadech, %e osteonekré-
za nezplsobuje oroantralni nebo oronasalni komunika-
ci, pro mozny etiologicky podil anaerobii diskutabilni.

U pacientt s nové vzniklou osteonekrézou a v pii-
padech chirurgické intervence je indikovano podavanf{
Sirokospektrych antibiotik jako profylaxe sekundarni
infekce. Nejéastéji je pouzivan klavulanatem poten-
covany amoxicillin (napf. Augmentin 625 mg p. o.
a 8 hodin 7 az 10 dni), pfi znamé alergii na penici-
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linova antibiotika je mozné pouzit doxycyclin (napf.
Deoxymykoin 100 mg p. o. jednou denné také 7 az
10 dni). Jinou alternativou jsou, zejména pfi potiebé
dlouhodobého podavani, milo toxické linkosamidové
preparaty (napf. Dalacin C 300 mg p. 0. a 8 hodin nebo
Neloren 500 mg p. o. & 8 hodin, oba preparaty dva
az tfi tydny). Jejich nevyhodou je véak izké antibak-
teridIni spektrum. Doporucené lécebné schéma uvadi
tab. 111

PREVENCE

Protoze terapie jiz vzniklé osteonekrézy je zdlouha-
Va a casto nelspésnd, vénuje se znacnd pozornost pre-
venci této komplikace. Kazdy pacient by mél byt pfed
zahdjenim terapie bisfosfonaty peclivé stomatologicky
vysetien a sanovan. Vsechny invazivni vykony, zejména
extrakce zubi, je vhodné provést pred zahajenim tera-
pie bisfosfonaty. Extrakce musf byt indikovany pomérné
radikalné tak, aby zbylé zuby mély nékolikaletou dob-
rou prognoézu (7).

Nezanedbatelnou soucésti stomatologické terapie je
edukace pacienta. Pacienti se zavaznym, zivot ohrozu-
jicim zakladnim onemocnénim casto péci o dutinu Ust-
ni nevénuji pozornost. Je nutné je poucit, aby se na
preventivn{ vySetienf i terapii dostavovali véas, dokud
|ze postupovat pfi terapii konzervativné bez nutnosti
zanedbané zuby extrahovat.

Jakykoliv invazivn{ vykon v dutiné Gstni musi byt
u pacienta jiz léceného bisfosfonaty zajistén profylak-
tickou aplikaci antibiotika, nejlépe Sirokospektrého
(amoxicillin, tetracyklinové antibiotikum) (7). Zadouci
je také preruseni aplikace bisfosfonatd na nékolik mési-
ctl (minimalné 6 mésica) (3), to je véak s ohledem na
riziko progrese zadkladniho onemocnéni i pacientovu
psychiku vzdy nepfijemny krok.

ZAVER

Zatim nenf znamd zadna metoda, jak stanovit ale-
spoii pfiblizné riziko rozvoje osteonekrézy celisti
u konkrétniho pacienta. Vhodny by byl postup, ktery
by bral do Gvahy metabolicky stav ¢elistni kosti pfed
zahajenim terapie zakladniho onemocnéni. Tato otazka
je stale aktualni, protoze nejen kazda komplikace, ale
i kazdy vynuceny zéasah do terapie nadorové choro-
by znaé¢né snizuje kvalitu zivota doté¢eného pacienta
amize i zhorsit jeho prognézu. Tento fakt jen zddraz-
fiuje dalezitost peclivého klinického vySetfenf a pfi-
padné sanace nejen kazdého pacienta, u kterého je
zvazovana terapie bisfosfonaty, ale véech pacientt ze
zévaznymi celkovymi chorobami obecné.

Tabulka II: Doporucend terapie jednotlivych stadif osteonekrézy (podle AAOMS)

" Antiseptické vyplachy (st (napt. chlorhexidin), kontrolni stomatologické vySetfenf a tii
I. stadium ” X e, g
mésice, zvaZzeni moZnosti prerulent terapie bisfosfonaty
1. stadi ATB terapie 3irokospektrymi antibiotiky, antiseptické vyplachy ust, analgeticka terapie,
gaasiun egalizace kostnich okrajii, které drazdi mékké tkané
111 stadium Jako stadium II. + chirurgicka revize, event. resekce nekrotické kosti




3. Pandemie onemocnéni COVID-19 a jeji dopad na zubni lékare v

v

CR

3.1  Virus SARS-CoV-2 a pandemie onemocnéni COVID-19

V prosinci 2019 se ve mésté Wu-chan (provincie Chu-pej, stiedni Cina) zacalo ifit nakazlivé
respiracni onemocnéni. Dominantnimi pfiznaky byla horecka a suchy kasel. Postupné se, zpocatku
mezi pacienty s komorbiditami, zacaly objevovat zdvainé pfipady charakterizované zejména
atypickou oboustrannou pneumonii s progresi do ARDS a pfipadné systémového zanétlivého
postizeni az multiorganového selhani (SIRS, MODS) [191, 192]. Jako plvodce byl identifikovan
plvodné zviteci B-koronavirus, zahy byl klasifikovana jako Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) a pro nim zpUsobované onemocnéni se zacal pouzivat akronym COVID-
19 (Coronavirus Disease 2019) [193, 194].

3.1.1 Koronaviry

Koronaviry patfi mezi obalené jedno vlaknové RNA viry. Jejich kapsida tvarem pripomina slunecni
koronu, coZ dalo celé této skupiné virll jeji jméno. Jedna se o velmi rozsifené respiracni patogeny,
které obvykle zplsobuji nezdvazna sezédnni onemocnéni [195]. V nedavné historii vsak jiz probéhly
dvé epidemie koronavirovych infekci s ¢asto zdvaznym pribéhem. Na prelomu let 2002 a 2003 to
bylo onemocnéni SARS (Severe Acute Respiratory Syndrome), které se zjizni Ciny a Hongkongu
rozsitilo témér do celého svéta. Onemocnélo pres 8 000 osob a mortalita dosahoval 10 %. O deset
let pozdéji vypukla dalsi, relativné izolovana, epidemie scentrem na Arabském poloostrové.
Onemocnéni nazvané MERS (Middle East Respiratory Syndrome) doposud postihlo asi 2 500 osob
s mortalitou presahujici 30 %. V obou pfipadech byl jako plvodce identifikovan netopyfi
koronavirus, ktery se na ¢lovéka prenesl pres mezihostitele: cibetky, respektive velbloudy. Ptvod a
mechanismus prfenosu na ¢lovéka je u viru SARS-CoV-2 pravdépodobné stejny [196-201].

3.1.2 Virus SARS-CoV-2

Virus SARS-CoV-2 se vyznacuje na poméry RNA vir( rozsahlym genomem, jeho RNA ma 33,5 kilo
bazi, a také jeho membréana je neobvykle silna. Jeho podobu a vlastnosti urcuji 4 hlavni strukturalni
proteiny: vnitfni nukleokapsidovy (N), obalovy (E), transmembranovy (M) glykoprotein a povrchovy
(S) protein. Povrchovy S = spike protein se sklada ze dvou podjednotek (S1 a S2) a je zodpovédny
jednak za charakteristicky vzhled koronavirl v elektronovém mikroskopu, ale hlavné za jeho
patogenitu. Pomoci S proteinu se virus vaze na membranovy receptor pro angiotenzin konvertujici
enzym (ACE2) lidskych bunék a pronika pres néj do hostitelské buriky [202]. Virus primarné napada
buriky sliznic nosohltanu, epitelidlni buriky bronch’ a pneumocyty. Aktivaci apoptdzy T-lymfocytl
zpUsobuje lymfocytopenii, pfi zavainém prlbéhu dochazi kmasivni virové replikaci
v pneumocytech, poruseni alveolo-kapilarni membrany a rozvoji intersticidlni pneumonie [203,
204].

| kdyz se virové partikule SARS-CoV-2 nachazeji vtkanich a prakticky ve vsech sekretech
nemocného, hlavni cesta prenosu infekce je respiracni, pfipadné transkonjuktivalni. Dominantnim
infekénim vektorem jsou kapénky a aerosol. Kapénkami se virus Sifi na vzddlenost 1-2 metry,
aerosolem mnohem dale a nepredvidatelné&ji. Hranice mezi kapénkami aerosolem je vSak pouze
arbitrarné stanovena na prameér ¢astic 5 um a Siteni infekénich partikuli je v redinych situacich
slozitéjsi [202, 205]. K nakaze dochazi dominanté pfi pfimém kontaktu s nakaZenou osobou.
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ProtozZe infikovany jedinec vylucuje signifikantni mnozstvi vir( jiz 2—3 dny pred zacatkem klinickych
pfiznak( a také je moziny bezptiznakovy pribéh onemocnéni mohlo dojit k rychlému rozsifeni
infekce prakticky do celého svéta [206—-208].

Vzhledem k velkému rozsiteni viru SARS-CoV-2 béhem pandemie doslo k selekci jeho nékolika
raznych, mutacemi vzniklych variant. Podle CDC existuje 12 rozsSifenych linii, jsou to varianty alfa
(linie B.1.1.7 a Q), beta (linie B.1.351 a potomci), gama (linie P.1 a potomci), epsilon (linie B.1.427 a
B.1.429), eta (linie B.1.525), iota (linie B.1.525), epsilon (linie B.1 .526), kappa (B.1.617.1), 1.617.3,
mi (B.1.621, B.1.621.1), zeta (P.2) a dvé nejnovéjsi varianty linii delta (B.1.617.2 a linie AY) a omikron
(B.1.1.529 a linie BA). R(izné varianty viru se odlisuji mirou infekciozity a zavaznosti klinického
prabéhu onemocnéni [202, 209, 210].

3.1.3 Onemocnéni COVID-19

Covid-19 je akutni infekéni onemocnéni s prevazujicim postizenim respiracniho traktu. Inkubaéni
doba je primérné 5-6 dnil srozvojem priznakl do 12 dni od infekce [211]. Klinicky obraz
onemocnéni je variabilni, typicka je horecka (90 % pacient(l) a suchy kasel (70% vyskyt). Typickym
symptomem je ztrata chuti a Cichu které se objevuji u témér % pacientl [212]. Tretina pacient(l také
trpi Unavou. Nebezpecna je progrese onemocnéni do atypické intersticidlni pneumonie s rizikem
hyposaturace krve kyslikem a rozvoj ARDS, ale u vétSiny pacientt je prilbéh onemocnéni lehky [213,
214]. Priblizné 10 % pacientl vyZaduje hospitalizaci s oxygenoterapii a 1-3 % preklad na lizko
intenzivni péce. Mortalita COVID-19 se v CR pohybuje kolem 1 %. Riziko té*kého pribéhu a
komplikaci stoupd s vékem nemocnych, obavané jsou kromé plicnich zejména tromboembolické
komplikace [215, 216]. Pouze u asi 10 % postiZzenych pacient(l pretrvavaji potize déle nez 3 tydny
po zacatku priznak(. Nejcastéji pretrvavaji dechové potize a Unava [217].

3.14 Pandemie COVID-19

Onemocnéni se na prelomu let 2019/2020 z Wu-chanu rychle rozsifilo na ostatni kontinenty a po
nékolika lokalnich epidemiich byla 11. 3. 2020 WHO vyhlasena svétova pandemie COVID-19 (public
health emergency of international concern PHEIC) [218, 219]. V Evropé byl prvni pfipad oficidlné
potvrzen 24. 1. 2020 ve francouzském Bordeaux, ale virus byl v severni Itélii pravdépodobné
pfitomny jiz na konci roku 2019 [220, 221]. Pravé hlavné ze severni Itdlie se onemocnéni rozsifilo
do zbytku Evropy véetné Ceské republiky [222]. Stav celosvétové pandemie byl WHO ukonéen 5.
kvétna 2023 [223, 224]. Do tohoto dne zasadhla pandemie v nékolika vinach vSechny staty svéta,
nemoci COVID-19 onemocnélo pfes 750 000 000 osob a nemoci podlehlo téméf 7 000 000 pacientd,
grafy 1 a2 [225].
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Nové potvrzené ptipady COVID-19 celosvétové
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Graf 2: pfipady COVID-19, celosvétové
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3.15 Opatreni pouzivana proti Sifeni onemocnéni COVID-19

Ve snaze zpomalit pribéh pandemie a ochrénit zdravotnicka zatizeni pred kolapsem zplsobenym
pretizenim pacienty s COVID-19 zavadély vlady rlizné tvrda protiepidemicka opatieni. Podstatnym
zpUsobem bylo omezeno mezinarodni cestovani i obchod. V rozlicné mife byly minimalizovany
socidlni kontakty. Za timto ucelem byly ruseny verejné akce, uzavirany skoly a obchody, a dokonce
omezovan volny pohyb obyvatel. Zavddélo se plosné pouzivani ochrany dychacich cest a preventivni
screeningové testovani. RUzné staty pristupovaly k protiepidemickym opatfenim v rlzném case a
s odliSnou prisnosti. Obecné byly v asijskych zemich regulace vyrazné tvrdsi nez jine, zejména ve
srovnani se Skandinavii. Nejvétsi nadéje i usili a prostfedky byly vklddany do vyvoje ockovaci latky.
Prvni vakcina schvalena pro klinické pouZiti byla ruskd adenovirova vakcina Sputnik V. Proces jejiho
schvalovani, stejné jako predpoklad, Ze ploSnd vakcinace bude jediné opatfeni dostatecné
k zastaveni pandemie a eliminaci viru SARS-CoV-2 z ekosystému byl od pocatku zpochybrovan.
Kazdé se zavedenych opatfeni mélo riznou efektivitu, socialni i ekonomicky dopad [226-230].

3.15.1 Omezeni socidlnich kontakt(

Ve snaze zpomalit pribéh pandemie nebo v idealnim pripadé zcela prerusit Sifeni nakazy, byly ve
velké Casti svéta postupné zavedeny razné formy regulace cestovani, preshrani¢niho styku i
béznych socialnich kontaktd = lockdown. V mnoha zemich byly uzavieny skoly i veskeré provozovny.
V pocatcich pandemie, v dubnu a kvétnu, byly restrikce tak rozsahlé, ze vice nez polovina svétové
populace byla zasaZena nékterou z forem omezeni volného pohybu [231]. Byly o rok odloZzeny XXXII.
Olympijské hry v Tokiu. Lockdowny pomahaly zpomalit Sifeni epidemie, snizovani reprodukéniho
&isla®, zejména v husté obydlenych oblastech a pokud trvaly déle nez 2 tydny. Na druhé strané jsou
plosné lockdowny opatieni krajné nepopularni se znachym ekonomickym i socidlnim dopadem.
Svédsko zvolilo mirné&;jsi strategii zaloZenou na osobni zodpovédnosti obyvatel, aniz by v této zemi
méla pandemie horsi dopady nez v zemich s pfisnym rezimem [233-236].

3.1.5.2 Povinnd ochrana dychacich cest

Vzhledem k dominantnimu Sifeni viru SARS-CoV-2 respiracni cestou se povinné pouzivani nékteré
z forem ochrany dychacich cest jevi jako zakladni racionalni krok ke kontrole Sifeni tohoto viru [237,
238]. Prvotni doporuceni byla vtomto aspektu, ale rozporuplnd. WHO v pocatcich pandemie
doporucovala pouzivani chirurgickych Ustenek nebo respiratord jen pro zdravotnicky personal a
osoby se symptomy respiraéniho onemocnéni, pripadné jejich blizké okoli [239]. Zména doporuceni
nastala na zacatku cervna 2020, kdy bylo WHO doporuceno pouzivat ochranu dychacich cest
v mistech s predpokladanym Sifenim viru [240]. V USA bylo noSeni rousek jednoznaéné doporuceno
CDC na konci ¢ervna 2020, toto doporuceni bylo zmirnéno v Unoru 2022 [241, 242]. VétSina
evropskych zemich zavedla ploSné pouzivani ochrany dychacich cest v dubnu 2020, podle
doporuceni vydaném ECDC [243].

3.1.5.3 Preventivni plosné testovani
Pro pfimy prlikaz virové nukleové kyseliny byly vyvinuty diagnostické metody na zakladé PCR
(hlavné real-time reverse transcriptase-PCR — RT-PCR). Vzhledem k vysoké senzitivité i specifité jsou

5> Reprodukéni &islo udava pramérny polet dalich osob, které p¥imo infikuje jeden nakaZeny pacient. Zakladni
reprodukéni Cislo Ro uddva pocatecni hodnotu v dané populaci pfed ptijetim ochrannych opatfeni Efektivni

vvvvvv
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povaZovany za zlaty diagnosticky standart. Vhodné jsou zejména pro prikaz pfitomnosti patogenu
u klinicky suspektnich pacientl. Nevyhodou je vyssi cena a nutnost zpracovani vzorku v laboratofi
[244]. BEhem jara 2020 zacaly byt dostupné rychlé antigenni testy, u kterych je vysledek dostupny
prakticky okamzité. | pres jejich nizsi specifitu i senzitivitu se zacaly pouzivat plosné za ucelem
identifikace bezptiznakovych prenasect viru SARS-CoV-2. Vcasna izolace potencionalnich SifitelQ
infekce prispéla ke zpomaleni pandemické viny. Postupné byly vyvinuty dalsi testovaci postupy a
celosvétové zapocalo masivni testovani populace. | pfes enormni naklady, samotné testovani a
izolace nakaZenych jedinct nedokazalo pribéh pandemie zvratit [245-251].

3.154 Vakcinace

Pro dlouhodobou neudrzitelnost opatfeni omezujicich Sifeni viru SARS-CoV-2 uzavirdanim
spolecnosti a izolaci potencionalnich prenasecl (containment), bylo zahy patrné, Zze pandemie
polevi az v okamzZiku dostate¢né imunizace populace. Stav tzv. stadni imunity je situace kdy v
populaci zlstava tak maly pocet k infekci vnimavych jedincl aZ se prenos nemoci zastavi. Lze
dosahnout bud samovolné, promorenim populace, nebo bezpecénéji ploSnou vakcinaci [252].
V Evropé byla jako prvni pro klinické pouZiti schvalena mRNA vakcina Comirnaty (Pfizer/BioNTech)
31. prosince 2020 [253]. V pocatcich bylo ockovani vyhrazené pouze pro zaméstnance kritické
infrastruktury a rizikové skupiny obyvatel (vysoky vék, komorbidity). Toto omezeni skondilo
v okamZiku dostatku ockovacich latek, v CR v ervnu 2021°. Vzhledem k neustdlym mutacim
virového genomu vznikaji stale jeho nové varianty s odliSnymi vlastnostmi. Mutace genu pro S-
protein ovliviiuje interakci viru s preexistujicimi protilatkami. Proto ani Uplna vakcinace neposkytuje
plnou ochranu pred nakazou. | presto se jedna o nejdllezZitéjsi prostifedek ke zvladani pandemie
[254-256].

3.2 Pribéh pandemie COVID-19 v Ceské republice

V CR byly prvni t¥i piipady nakazy virem SARS-CoV-2 potvrzené 1. biezna 2020, viichni tfi nakazeni
pricestovali z Italie. V kontrastu s pocatecni bagatelizaci situace a vyckavanim ze strany exekutivy v
lednu a Unoru 2020, se béhem brezna situace dramaticky zménila. 6. bfezna byla zavedena
povinnost karantény po navratu z endemickych oblasti’, 10. bfezna se uzaviely $koly®, 12. bfezna
vlada vyhlasila nouzovy stav®, spojeny s fadou daldich omezeni véetné uzavfeni hranic, zakazu
provozu restauraci, sluzeb, lazni a sportovist a zakazu prodeje nepotravinarského zbozi. Od 15.
bfezna bylo omezeno vychazeni!® a 18. bfezna byla zavedena povinnost nosit ochranu dychacich
cest (rousku) na vefejnosti'l. Nouzovy stav trval az do 17. kvétna 2020.

V1été 2020 ubylo nakaZenych i hospitalizovanych osob. Byl zaveden ,Koronavirovy semafor”,
prehledny skérovaci systém, ktery vyhodnocoval situaci na urovni okrest a indikoval potfebna
protiepidemicka opatreni [257].Po relativné klidném |été se epidemicka situace zacala na konci
srpna opét dramaticky zhorsovat. Doslo k vyhlaseni dalSiho nouzového stavu a zpfisnéni opatreni

& Mimoradné opatieni MZ CR ze dne 7. ¢ervna 2021, ¢&j. MZDR 1595/2021-4/MIN/KAN
7 Mimoradné opatieni MZ CR ze dne 6. biezna 2020, &j. MZDR 5503/2020-10/PRO

8 Mimoradné opatieni MZ CR ze dne 10. biezna 2020, &j. 10676/2020-1/MIN/KAN

9 Usneseni viady CR 69/2020 Sb. ze dne 12. 3. 2020

10 ysneseni viady CR 85/2020 Sb. ze dne 15. 3. 2020

11 Usneseni viady CR 106/2020 Sb. ze dne 18. 3. 2020
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30. zaFi 20202, poté byl omezen i volny pohyb osob a zaveden zdkaz noéniho vychazeni 3. | ptes
tvrdy lockdown se situace déle zhorsovala a na prelomu fijna a listopadu patfila CR k nejhiire
zasazenim zemim svéta. Onemocnéni se od zacatku pandemie k 31. fijnu 2020 potvrdilo u 335 000
osob a pocet umrti dosahl 3 251 [258, 259]. Koronavirovy semafor byl nahrazen ,,Protiepidemickym
systémem - PES“ ktery epidemicky stav a pfislusnda opatfeni nové na zakladé vypoctu
epidemického skére rozdéluje do péti stupnl [260]. Ve vypoctu skore byly ale provadény Upravy,
tak aby nebylo nutné uzavirat obchody pfed Vanocemi. 16. prosince je zahajeno plosné antigenni
testovani hrazené ze zdravotniho pojisténi. 27. prosince je vreakci na prudky nardst poctu
nakazenych vyhlasen nejvyssi, paty, stupen pohotovosti protiepidemického systému PES a s nim
souvisejici opatreni. Je také zahdjena vakcinace vybranych skupin obyvatel latkou Comirnaty, pocty
nakazZenych, ale stale stoupaji tempem témér 10 000 - 20 000 novych pripadl denné. Opakované
byl prodluZovén nouzovy stav, v bfeznu 2021 byl zakdzén pohyb osob mezi jednotlivymi okresy*.
Nouzovy stav, zdkaz pohybu mezi okresy a zdkaz nocéniho vychazeni skoncily 12. dubna 2021.
ProtoZe opakované vyhlasovani nouzového stavu , nékdy i bezprostfedné navazujiciho na

“5 Ten

pfedchozi, neni zlegislativnino hlediska standartni je pfijat tzv. ,Pandemicky zdkon
umoznuje zavadét rlizna ochranna opatreni bez nutnosti nouzového stavu. Béhem kvétna 2021 byly
otevieny obchody i dalsi provozovny a ockovani bylo umoZnéno vsem obyvatellim starsSich nez 16

let, v ¢ervnu skoncilo také povinné testovani neockovanych zaméstnancu.

Bé&hem léta 2021 je epidemicka situace opét pfizniva, v zafi zacina Skolni rok tfemi koly antigenniho
testovani zaka. V pribéhu podzimu se situace opét prudce zhorsuje, kdyZ na konci listopadu 2021
je denné pocet nové identifikovanych ndkaz kolem 20 000. V reakci na zhorsujici se epidemické
Udaje je zavedeno povinné testovani zaméstnanci'®. Polty nové nakaZenych dosahuji vrcholu
v unoru 2022 (2. 2. 2022 = 38 000), kdy ale prevlada varianta viru omikron, ktera zplsobuje
onemocnéni s mirnéjsim prilbéhem, nez varianty predchozi [258]. Poté se situace postupné zlepsila
natolik, Ze 11. 4. byla zrusena vétsina plosné platnych opatreni. V ¢ervenci 2022 je patrné postupné
narlstani poctu infikovanych, zda bude nasledovat dalsi vyrazna vina pandemie je nyni (31. 7. 2022)
oteviend otazka. | pfes véechna pfijatd opatfeni patii Ceskd republika celosvétové k zemim nejvice
zasazenych pandemii COVID-19. Epidemie v CR doposud (k 30. 6. 2022) probihala v péti vinach,

vrve

[261-263].

12 ysneseni viady CR 391/2020 Sb. ze dne 30. 9. 2020

13 Ysneseni viady CR €. 424/2020 Sb. ze dne 21. 10. 2020 a ¢. 431/2020 Sb. ze dne 26. 10. 2020
14 Usneseni viady Ceské republiky ¢ 113/2021 Sb

15 74kon €. 94/2021 Sb., o mimofadnych opatfenich p¥i epidemii onemocnéni COVID-19

16 Mimoradné opatieni MZ CR ze dne 20. listopadu 2021, &j. MZDR 42085/2021-1/MIN/KAN
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3.3  Dopad pandemie na zdravotni péciv CR
Vzhledem kobavam zvycerpani hospitalizacnich kapacit pfi exponencidlnim rastu poctu
nakaZenych, pfistoupila vladda CR bezprostiedné po vyhldéeni nouzového stavu k omezeni neakutni
|ékarské péce. Cilem bylo zabranit zahlceni zdravotniho systému, tak jak k nému doslo v severni
Italii [264].

Od 17. 3. 2020 do 18. 5. 2020 bylo poskytovatelm zdravotnich sluzeb akutni IGZkové péce
ministerstvem zdravotnictvi nafizeno omezit provadéni zdravotnich vykon( v ramci planované péce
17 vzhledem k chybéjicim informacim o povaze epidemie i onemocnéni COVID-19 a zejména pro
kriticky nedostatek vhodnych ochrannych pom(cek byla v tomto obdobi neakutni zdravotni péce
opravdu prakticky zastavena. Planované zakroky byly ruseny a odkladany, velka ¢ast ambulantniho
sektoru fungovala pouze v rezimu telefonickych konzultaci. Tuto situaci reflektovaly i zdravotni
pojistovny zménou pravidel vykazovani péée (umozinéni Uctovat telefonickou konzultaci jako
klinické vy3etfeni)®®.

K dalsimu legislativnimu omezeni doslo 26. fijna 2020 kdy ministerstvo zdravotnictvi svym
opatienim?® zakdzalo zdravotnickym zafizenim pfijimdani novych pacient(i za u¢elem poskytovani
planované péce. Kdy tento odklad byl podle natizeni mozny pouze v pripadech, kdy by takovéto
odloZeni nemélo negativni vliv na zdravi pacientl. Tento stav by dalSimi mimoradnymi opatfenimi
prodluzovdn a trval az do 11. 4. 2021, kdy byl ukonéen nouzovy stav a s nim skoncila i platnost
téchto mimoradnych opatieni [265]. V prlibéhu tohoto druhého omezeni zdravotni péce vsak jiz
nedoslo k tak vyraznému poklesu poctu planovanych zakroku jako na jare 2020. Ve zdravotnickych
zafizenich jiz byly nastaveny procesy péce v podminkach probihajici pandemie a ochranné pomfcky
byly bézné dostupné. Lécba mnoha pacient(, kterd byla na zacatku pandemie odloZzena nebo
prerusena, také jiz nemohla byt dale odkldaddna. Problematické bylo omezeni kapacit
zdravotnickych zafizeni, velkou ¢ast llizek bylo nutné vyclenit pro pacienty s COVID-19. Kriticky byl
vtomto ohledu zejména mésic bfezen 2021. Mnohd zdravotnicka zafizeni také méla problém
s poctem dostupného personalu, tento nedostatek byl zplisoben jednak nemocnosti a karanténami,
ale také nutnosti péce o vlastni déti béhem uzavéru skol. Stejna situace se opakoval na podzim 2021
a na prelomu roku 2021 a 2022, kdy elektivni péce nebyla omezena pausalné, ale v jednotlivych
zdravotnickych zafizeni dochazelo k jejimu omezeni v souvislosti s vytiZzenosti 10zek a aktualni
personalni situaci. VIada v reakci na nedostatek persondlu v nemocnicnich zafizeni dokonce
vyhlasila pracovni povinnost pro ambulantni IékaFe a nelékafské zdravotnické pracovniky?.

V dusledku legislativnich omezeni, nedostatku liZkovych i persondlnich kapacit a v neposledni radé
také v dasledk(l nemoci, karantén i strachu pacient(l navstévovat zdravotnicka zafizeni béhem
probihajici pandemie doslo k poklesu poskytnuté elektivni zdravotni péce. Ekonomicky dopad
tohoto poklesu byl ze strany statu ¢astecné Feden tzv. ,Kompenzaénimi vyhlaskami“??. Zdravotni

17 Opatieni obecné povahy MZ CR, ze dne 16. bfezna 2020, &. j. MZDR 12066/2020-1/MIN/KAN.
18 Organizaéni opatieni VZP CR ¢&. 6/2020

9 Mimoradné opatieni MZ CR ze dne 26. fijna 2020, ¢&. j. MZDR 46953/2020-1/MIN/KAN.

20 Ysneseni vlady CR ¢&. 247 ze dne 3. dubna 2021.

21 yyhlaska €. 172/2021 Sb. a vyhlaska €. 305/2020 Sb.,
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dopady tohoto vypadku v péci je obtizné hodnotit, ale je vysoce pravdépodobné, Ze onemocnéni
mnoha pacientl bude léceno v pokrocilejsich stadiich [266].

3.4  Organizace stomatologické péce v CR béhem pandemie

V okamziku rozsifeni onemocnéni COVID-19 v CR v bfeznu 2020 bylo mnoho faktord déleZitych pro
rozhodnuti o dalSim provozu zdravotnickych zafizeni, zubni Iékafe nevyjimaje, neznamych. Nebylo
stdle jasné nakolik je onemocnéni Iécitelné, jak dlouho je virus schopny preZivat v prostfedi, ani
které vSechny cesty prenosu infekce jsou mozné. Vzhledem k respiracni povaze viru bylo evidentni,
Ze jeho Sifeni kapénkami a aerosolem je dominantni, v této situaci patfili zubni |ékafi k zvlasté
ohrozené profesni skupiné [267]. Pfi vykonech v dutiné Ustni je v mnoha situacich generovan
aerosol, ktery pfirozené obsahuje i pfipadné respiracni patogeny [268, 269]. Vzhledem
k nedostatku adekvatnich osobnich ochrannych prostfedkd, zejména respiratorl tfidy FFP2/3,
doslo v pocatcich epidemie k omezeni provozu ordinaci zubnich Iékarli [270]. Problematické bylo
zejména zajisténi Iékarské sluzby prvni pomoci. Byla navrhovana centralizace péce o pacienty se
stomatologickymi potizemi do nemocnicnich ambulanci a tam oSetfovani pouze neodkladnych
pripadd. Tato organizace zajisténi stomatologické péce, byla ze strany vedeni CSK povaZzovéna a7 za
posledni, krizovou variantu. Dlvody byly jak oborné, protoZe takto organizovana péce by byla
casem zahlcena, jak by plvodné pocinajici patologie v dusledku odkladani péce progredovaly do
akutnich stavl [271-273]. Druh3, zasadni, namitka k centralizaci péce do nemocnic byl predpoklad,
Ze na ambulancich nemocnic se bude vyskytovat vysoky pocet infekénich pacient( a dalsi pacienti
pfichdzejici do tohoto prostiedi by vyznamné pfispivali k Sifeni ndkazy. Nezanedbatelné byly i obavy
ze zahlceni nemocnicnich zafizeni péci o pacienty s tézkym pribéhem COVID-19 a nemoznost v této
situaci vyclenit persondl pro provoz stomatologickych ambulanci [274-279]. S koncem bfezna 2020
se zlepsila dostupnost osobnich ochrannych pomucek, které byly jednotlivym zubnim lékarim
distribuovany cestou oblastnich stomatologickych komor [280]. CSK vydala doporuceni k organizaci
péce béhem pandemie, viz dalsi oddil, a dostupnost stomatologické péce se postupné vratil témér
na pUvodni Uroven [281, 282].

Jakkoliv byly dalsi viny pandemie v CR zavainéjsi ne? situace na jafe 2020, diky dostatku ochrannych
prostfedkll a nabytym znalostem a zkuSenostem nedoslo jiz Zadnému zasadnimu omezeni
stomatologické péce. Na konci roku 2020 se, i pfes pocatecni nejasnosti, nékteré ordinace zubnich
Iékard zapojily do plosného antigenniho testovani obyvatel [283]. V lednu 2021 zacala vakcinace
proti nemoci COVID-19 u prioritnich skupin obyvatel. Mezi né byli, vzhledem k rizikovému
pracovnimu prostiedi, zafazeni i zubni |ékafi. V pocatcich ockovani byl problém s dostatkem vakcin
a kapacitou ockovacich mist. Mnoho zubnich Iékafli proto vyuZilo moZnost ockovani
zprostifedkovanou jejich oblastni stomatologickou komorou. V obdobi jara 2020 az jara 2021 bylo
v provozu pres 90% ordinaci zubnich lékar( [284]. S odstupem casu se zachovani provozu vétsiny
ordinaci béhem celého stavajici obdobi pandemie jevi jako racionalni rozhodnuti, pokles objemu
stomatologické péce nebyl, i pfes ob&asné vypadky, dramaticky a zubni Iékafi v CR nebyli vice
zasazeni onemocnénim COVID_19 neZ zbytek populace [284-286].

3.4.1 Doporucena ochrana pred prfenosem virovych infekénich onemocnéni

v dobé epidemii
Na zakladé syntézy dostupnych informaci, véetné poznatkl publikovanych po zvladnuti
lokalizovanych epidemiich SARS a MERS a také s vyuZitim podklad( od kolegl ze Slovenskej komory
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zubnych lékarov vypracovalo vedeni CSK pro éeské zubni Iékafe doporuéeni, jak poskytovat péci
v pribéhu pandemie. Zakladni snahou je udrzeni provozu co nejvétsiho poctu ordinaci zubnich
Iékard pfi minimalizaci rizika prenosu infekce. V doporuceni je kladen dliraz na spravné pouzivani
osobnich ochrannych prostredk(l, tfidéni pacientdl na zakladé infekéniho rizika, minimalizace
vzajemného kontaktu pacient( a volbu vhodného zplsobu osetfeni. Doporuceni bylo opakované
aktualizovano, tak aby odrazelo aktudlni legislativni situaci®. Autor této habilitaéni prace se aktivné
podilel na tvorbé uvedeného opatieni jako hlavni autor a koordinator autorského kolektivu — viz
priloha 1.

22 QOrganizace o3etfeni v dobé COVID epidemie: https://old.dent.cz/organizace-osetreni-v-dobe-covid-

epidemie/
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ODBORNE STANOVISKO PREDSTAVENSTVA KOMORY
C. OSP 1/2020 K DOPORUCENE OCHRANE PRED
PRENOSEM VIROVYCH RESPIRACNICH ONEMOCNENI(
V DOBE EPIDEMIE A PANDEMIE

Schvéleno usnesenim predstavenstva CSK ze dne 19. 6. 2020

Pedstavenstvo Ceské stomatologické komory vydéva podle § 20b
odst. 2 organizaéniho fadu - stanov CSK toto odborné stanovisko
pfedstavenstva Komory k doporucené ochrané pred pienosem viro-
vych respiraénich onemocnéni v dobé epidemie a pandemie:

PREAMBULE

Toto doporuceni se zabyva prevenci pfenosu virovych respi-
racnich infekénich onemocnéni v obdobi vyhlasenych epidemii
(epidemické infekéni onemocné&ni, vyhlasuji Krajské hygienické
stanice), piipadné pandemii (pandemické infekéni onemocnéni,
vyhlasuje WHO). Jde o viude dosaZitelné bezpecnostni minimum.
Epidemiologicka situace se v téchto obdobich mlZe dramaticky
ménit, je tedy nutné vidy respektovat aktulni nafizeni vlady CR,
Ministerstva zdravotnictvi, pfislusné hygienické stanice a sledovat
pfipadné aktualizace a dodatky tohoto doporuceni.

Cl1
uvoD

1. Na kazdého pacienta prichazejiciho do ordinace zubniho léka-
fe je nutné pohliZet jako na potencidlni zdroj infekéniho onemoc-
néni. Za bézné epidemiologické situace jsou opatfeni k prevenci
pfenosu infekénich onemocnéni provddéna v souladu s platnou
legislativou [1] a zejména s provoznim fadem konkrétniho zdravot-
nického zafizeni [2]. V dobé epidemii a zejména pandemii nemu-
si byt b&Zny reZim vzhledem k pfedpoklédané vysoké prevalenci
onemocnéni dostatecny. To plati zejména pro virové respiraéni
infekce s vysokou nakazlivosti a s vylucovanim viru v priibéhu inku-
baéni doby a pfipadné i béhem rekonvalescence. Jednd se typicky
o chfipkové viry typu A a B, koronaviry (SARS, SARS-CoV-2) a nelze
ani vyloucit novy patogen s podobnym zplisobem Sifeni [3,4].

2. Peclivym odebranim anamnézy Ize vyélenit pacienty, u kte-
rych je pravd&podobnost epidemického/pandemického infekeni-
ho onemocnénivysoka nebo u kterych jiZ je onemocnéni potvrze-
no. Pacienty s prokazanym epidemickym/pandemickym infekénim
onemocnénim, osoby suspektni z mozné nékazy (symptomy one-
mocnéni) a osoby s nafizenou karanténou povaZzujeme za infeké-
né rizikové pacienty. S pfihlédnutim k anamnéze, epidemiologic-
ké situaci, situaci s osobnimi ochrannymi pracovnimi prostiedky
(déle jen ,OOPP") na pracovisti a aktudlné platnym doporucenim je
mozné rozhodnout, jaky typ stomatologického osetfeni Ize provést
s akceptovatelnou mirou rizika pro o3etfujici personél, minimalizo-
vat ohroZeni ostatnich pacientd a zachovat provoz stomatologic-
kych zafizeni. Ani tak vsak riziko pfenosu onemocnéni pfi sto-
matologickém osetreni nelze nikdy zcela vyloucit.

3. Zjisténému stavu musi odpovidat veskera organizacni opatie-
ni a zvolené zplisoby osetfovani.

Cl.2
ORGANIZACN[ OPATRENIV DOBE
VYHLASENE EPIDEMIE [5, 6, 7]

a) Pied zacatkem ordinacnich hodin se doporucuje dikladné vy-
vétrat cekdrnu i ordinaci.

b) Je nutné minimalizovat vzajemny kontakt pacientd.

c) Co nejvice navstév pacientd v zubni ordinaci musi byt objed-
navéno telefonicky nebo elektronicky na konkrétni &as.

d) Pacienti, pokud to jejich zdravotni stav umoZiuje, se dostavuji
k odetfeni bez doprovazejicich osob, popfipadé tyto osoby cekaji
mimo zdravotnické zafizeni.

e) Pokud se pacient na osetieni dostavil automobilem, je vhod-
né, aby v ném vyckal po dohodg s personélem na vyzvu ke vstupu
do ordinace.

f) Pokud osetreni trva déle, nez bylo predpokladano, je vhodné
nasledujici pacienty informovat, aby pokud mozno vyckali mimo
objekt ordinace.

g) Akutni odetieni pacientl suspektnich, v karanténé a pozitiv-
nich se provédiaz na zévér pracovni doby v tomto porfadi.

h) Osetfeni anamnesticky neinfekénich pacientd s rizikem t&zké-
ho préib&hu onemocnéni (v&k nad 65 let, zdvazné komorbidity) je
vhodné provést na zacatku ordinacni doby. Pokud viak pacient s ri-
zikem té&zkého pribshu patii mezi suspektni, pacienty v karanténé
nebo nemocné, osetii se v dobé dle pfedchoziho odstavce.

i) Casové okno na o3etfeni jednotlivych pacient( je nutné pro-
dlouzit tak, aby bylo mozné ordinaci vyvétrat (pfipadné umoznit
dostatecnou vyménu vzduchu vzduchotechnikou) a dezinfikovat
zubni soupravu a pfilehlé povrchy vhodnym prostredkem v soula-
du se schvalenym provoznim fadem a doporuéenimi.

j) V provozech vybavenych vzduchotechnikou s castecnou re-
cirkulaci vzduchu je nutné postupovat podle doporuéeni vyrobce
nebo sprévce systému zejména s ohledem na riziko kontaminace
filtr( systému. V pfipadé, Ze jsou zndmy vlastnosti epidemického/
pandemického viru, je vhodné ovéfit Gcinnost filtrd pouZitych v sys-
tému (tfida HEPA &i EPA filtru). To plati i pro mobilni jednotky filtrace
vzduchu.

k) Vstup pacientd do objektu zdravotnického zafizeni je nutné
organizovat tak, aby byla dodrZena minimalni doporucend vzdé-
lenost mezi jednotlivymi osobami (1,5 aZ 2 m, napf. umozZnénim
vstupu pacient(l az na vyzvu).

1) Musi se striktné oddélit pohyb infekénich a suspektnich paci-
entl od ostatnich, a pokud jsou k tomu zafizeni dostatecné vyba-
vend, udrZovat tyto pacienty v infekéni cekarné.
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m) U pedostomatologické péce drZi doprovod malé déti na kliné
a zabréni lezeni déti po zemi a ndbytku. Pokud jsou k dispozici hrac-
ky, je nutné je priib&zné dezinfikovat nebo sterilizovat.

n) Je vhodné upravit prostory ordinace a cekarny: zredukovat
pocet piedmétl na povriich v ordinaci na nejnutn&jsi minimum,
odstranit Casopisy a riizné reklamy v cekérné.

o) Kritickym mistern prenosu infekce jsou toalety, volné pfistup-
na umyvadla. Je potieba zajistit jejich pravidelnou dezinfekci a do-
plnovéni potfebnych hygienickych a dezinfekénich prostredkd. Po-
kud to neni mozné, volné névitévy téchto zafizeni omezit, Personél
musi vyuZivat jen pro sebe uréené toalety.

p) Bezpodmineéné je nutné dbat na diisledné dodrZovani provoz-
niho fadu a v ném stanoveného Uklidového a dezinfekéniho reZimu
v &ekamé, na WC i v ordinadi s prislusnymi dezinfekénimi prostiedky.

q) Velmi dlezité je casto dezinfikovat kontaktni plochy - kliky
dvefi, pulty, v&3aky, sedacky v cekérné, tlacitka vytah apod.

r) Vhodné je omezit hotovostni platby a nahradit je bezhotovost-
nimi altemativami.

s) PouZivani uzavienych germicidnich zafic nebo generdtord
H,0, je pfinosné. Musi byt respektovano doporuceni vyrobce (pro-
blematika zastin&ni UVC zéfeni, riziko nedostatecné koncentrace
par H,0, pfi soucasném poufziti vzduchotechniky).

t) Doporucuje se bezkontaktni méfeni télesné teploty pacienta
pred vstupem do ordinace. Ideélni je, pokud tuto filtraci a odb&r
anamnestickych dotaznikd provédi u v&tiich zafizeni pracovnik
u vchodu do budovy a eventuéliné zamezi vstupu suspektnich
osob do rozhodnuti zubniho I€kare.

u) Pacient si pred vstupem do ordinace dezinfikuje ruce virucid-
nim pripravkem.

v) Pokud je nafizeno zakryvani dychacich cest (napf. rouskami,
respiratory apod), odkladd pacient ochranny prostiedek az t&sné
pred o3etfenim a po jeho skoneni si jej opét ihned nasadi. Sejmu-
ty ochranny prostfedek pacient uloZi do ochranného obalu (napf.
mikrotenovy sdcek), ktery musi byt v ordinaci k dispozici. Pokud pa-
cient ochranny prostiedek nechce opakovan& pouZit (napf. proto,
Ze pouZivé rousku jednorézovou a pfinesl si ndhradni), je tieba jej
odlozit do naddoby s infekénim odpadem.

w) Pacient je poucen, jak bude osetieni probihat s ohledem na
jeho anamnézu a aktudlni zdravotni stav.

x) Protetické prace odesiléme do zubnilaboratofe dezinfikované.
Zplisobern vylucujicim dalsi kontaminaci vkladdme do uzavienych
obal(. Zubni technik provede pred zapocetim préce dalsi dezinfek-
ci. Zubni techniky, pokud moZno, vyfadime z kontaktu s pacienty.
PakliZe je kontakt nutny, zubni technik musi obdrZet viechny OOPP
jako asistujici personal.

y) Dentélni hygiena se provéadi, pokud mozno, za poufiti pouze
ruénich néstroji (rozhodne zubni l€kaf, ktery vykonéva dohled). Den-
talni hygienista/ka je vybaven/a OOPP jako kazdy jiny Elen dentélniho
tymu. Dentélni hygiena u suspektnich a nemocnych je nepfipustna.

l3
ORGANIZACNI OPATRENIV DOBE
VYHLASENE PANDEMIE

1. Po vyhla3eni epidemie/pandemie je nutné pfisné dodrZovat
opatieni platnd pro epidemie a déle se Fidit pokyny pfislusnych or-
gédni (vldda, ministerstva, hygienické stanice).
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2. Je vhodné jiz pfi objednavani pacienta odebrat infekéni
anamnézu a vyuZit ji pfi organizaci o3etfeni. Zjist&né anamnéza se
zanese do zdravotnické dokumentace pacienta jiZ v okamziku jeho
objednani. Po pfichodu pacienta do zdravotnického zafizeni je nut-
no infekZni anamnézu opét ové&fit a zaznamenat do dokumentace.
Pokud je dostupny anamnesticky dotaznik pro konkrétni pandemii,
pouzije se a dale se postupuje podle k nému prislusejicich dopo-
ruceni.

Cl.4
OSETROVANI PACIENTU

1. U pacientti s prokdzanym epidemickym/pandemickym infeké-
nim onemocnénim, u osob suspektnich z mozné nakazy (symp-
tomy onemocnéni) a u osob s nafizenou karanténou (infekéné
rizikovy pacient) je mozné provadét pouze akutni stomatologické
osetfeni. Zdravotnicky persondl musi pouzit OOPP, jinak se vystavu-
je riziku uloZeni karantény.

2. U ostatnich pacientl provadime, pokud ndm v tom nebrani
zévazné nafizeni hygienika &i Ministerstva zdravotnictvi, zejména
osetfeni bez ¢i s minimélni tvorbou aerosoll. Typicky preventivni
prohlidky, nékteré faze protetickych praci, chirurgické vykony s ma-
lym rizikem vytvaieni aerosolu, kontroly a drobné Ulpravy v orto-
doncii a podobné.

3. Vykony s vyznamnym vytvaienim aerosoll (Casté vysusovani
pracovniho pole, pouZiti vysokoobrétkovych rotacnich nastroj)
zvaZime podle moZnosti daného pracovité (dostatek OOPP, dosta-
tecné vétrani, velkokapacitni odsavani za Etyfrucni prace). Rozhod-
nuti je na zubnim lékafi, ktery vede dentélni tym. Pfi pochybach
se doporuéuje i oletfeni ostatnich pacientd omezit jen na akutni
stavy, zejména s rizikem progrese (hluboké kazy), a i tam zvéZit
alternativy (ruéni preparace, chemicka preparace). Doporucuje se
v maximalni mife pracovat za vyuZiti kofferdamu, jakkoli jej nehradi
zdravotni pojistovny [8].

CLs

OPATREN[TY'“KAJ [CI SE ZDRAVOTNICKYCH
PRACOVNIKU BEHEM EPIDEMIE NEBO
PANDEMIE [9]

1. Clen dentélniho tymu, ktery je v obdobi epidemie & pandemie
v kontaktu s pacienty, musi byt béhem o3etieni vybaven OOPP,a to
miniméalné:

a) respirdtorem tifidy FFP2/N95/KN95/GB19083 (10, 11],

b) ochrannym obli¢ejovym 3titem nebo ochrannymi brylemi,

) pokryvkou hlavy,

d) jednorézovymi rukavicemi.

V pripadé osetfeni infekéné rizikového pacienta se vy3e uvedené
prostiedky doplni o ochranny plést.

2. Zaméstnanci poskytovatele, ktefi prichazeji do styku s klienty
mimo ordinaci (recepéni), musi byt vybaveni miniméalné chirurgic-
kou ustenkou, pipadné je vhodné zajistit jejich ochranu vhodnym
oddélenim pracovniho prostoru (prihledna sténa apod.).
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Cl.6

ZVLASTNI OPATRENI TYKAJICT

SE ZDRAVOTNICKYCH PRACOVNIKU
BEHEM PANDEMIE

1. Konkrétni podoba opatfeni zavisi vidy na rozhodnuti pfislus-
nych organa. V principu jsou opatfeni nasledujici:

a) Zdravotnicky pracovnik s potvrzenym epidemickym/pan-
demickym infekénim onemocnénim a zdravotnicky pracovnik
s pfiznaky tohoto onemocnéni nesmi poskytovat zdravotni sluz-
by. Pfiznaky i potvrzené onemocnéni ozndmi zaméstnanec svému
zaméstnavateli, ktery tuto skutecnost ohldsi pfisluiné hygienické
stanici, a osoba samostatné vydélecné &innd piisluiné krajské hy-
gienické stanici.

b) Rizikovy kontakt s osobou s manifestnim epidemickym/pan-
demickym infekénim onemocnénim ozndmi zaméstnanci svému
zaméstnavateli, ktery tento kontakt ohlasi prisluiné krajské hygie-
nické stanici, a osoba samostatné vydélecng cinné prislusné krajské
hygienické stanici.

) Pfi ozndmeni rizikového kontaktu hygienické stanici je nutné
uvést, zda zdravotnik, ktery mél rizikovy kontakt, je pro poskytovéni
zdravotnich sluzeb dotéeného poskytovatele nezbytny. Toto po-
souzeni provede sam poskytovatel. Dale se postupuje podle dopo-
ruéeni hygienické stanice

d) Rizikovy kontakt znamené kontakt zdravotnika s osobou,
u které bylo potvrzeno epidemické/pandemické infekéni onemoc-
néni, bez pfiméfenych OOPP. MliZe se jednat o kontakt s kymkoliv,
tedy nejen s pacientem. Aby se jednalo o rizikovy kontakt ve vyse
uvedeném smyslu, musi se dotéeny zdravotnik dozvédét, Ze osoba,
se kterou mél kontakt bez pfiméfenych ochrannych pomiicek, byla
pozitivné testovana.
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ol
POSTUP NASAZOVAN[ A SN[MAN[
OCHRANNYCH PROSTREDKU [12]

1. Pfi nasazovani OOPP se postupuje takto:

a) umyti rukou, pouZiti dezinfekéniho prostredku (a pfipadné na-
sazeni 1. paru rukavic, neni nutné),

b) nasazeni ochranného plasté (u plastd se zapinanim nebo za-
vazovanim vzadu si ¢lenové tymu vzajemné pomohou),

€) nasazeni respiratoru,

d) nasazeni stitu,

e) nasazeni pokryvky hlavy,

f) nasazeni rukavic (pfipadné 2. paru rukavic).

2. P¥i sniméani OOPP se postupuje takto:

a) sejmuti (pfipadné 2. paru) rukavic, umyti rukou, pouZiti dezin-
fekéniho prostiedku,

b) sejmuti pokryvky hlavy a 3titu,

) sejmuti plasté,naruby’,

d) sejmuti pfipadného 1. péru rukavic, umyti rukou, pouZiti dez-
infekéniho prostredku,

e) sejmuti respiratoru.

Jednorazové OOPP je po odetieni pacienta nutné zlikvidovat jako
infekéni odpad. Opakované pouZitelné prostiedky je tieba osetiit
podle doporuceni vyrobce. Respirator je nutné vyménit (opakova-
né pouzitelny osetfit) v pfipadé potfisnéni potencialné infikovany-
mi tekutinami (krey, sliny, aerosol). Po oetieni pacienta pozitivniho
z hlediska vylu¢ovéni epidemického/pandemického viru (nemoc-
na osoba nebo bezpfiznakovy nosic) se i nepotfisnény respirator
povazuje za kontaminovany.
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DOVETEK K ODBORNEMU STANOVISKU PREDSTAVENSTVA ¢&. OSP 1/2020

Odborné stanovisko predstavenstva CSK, které se snaZi postihnout praci v pfipadé jakéko
infektu

pracovali MUDr. et MUD. Vojtéch Pefina, Ph.D,, a MUDr. Jan Cerny. Vysle tery schvalilo predstavenstvo Komory, Ize uplatnit

pii jakékoliv epidemii virového respiracniho onemocnéni, kterd by ohla prijit. Chapejme ho jako materidl, ktery bude

se asi bude déle vylep3ovat. Pravné by epidemii méla vyhlasit prislusna krajska

ky. Myslime si al oto odborné stanovis lobrym studijnim

e formalné vyhlasena epidemie, ale kdy. iracnich

mérnd délka Zivota je u arll nizdineZ

u ostatnich vysoko 1. Je tieba Cinit maximum nejenom pro ochranu pacientd, personélu, ale i pro ochranu viastni. Pevné

véfime, Ze tento materiél pro to bude dobrym néstrojem

doc. MUDr. Roman Smuder, CSc.
prezident CSK

3.4.2 Anamnesticky dotaznik

Pro rozhodnuti, v jakém reZimu konkrétniho pacienta oSetfovat je dllezZité stanovit, jak velké mlze
predstavovat infek¢ni riziko. Nezastupitelnou roli v tomto procesu ma ziskani relevantni anamnézy.
Aby nebylo nutné odebirat anamnestické Gdaje potenciondlné infekéniho pacienta za pouZiti vSech
osobnich ochrannych prostredk(l bariérovym zplisobem. Nebo naopak, aby zdravotnik odebirajici
anamnézu nebyl vystaven riziku pfenosu infekce, byl ke zjednoduseni odbéru epidemiologické
anamnézy kazdého pacienta vypracovan dotaznik, ktery odrazel aktualni nafizeni MZ CR a Gtvaru
hlavniho hygienika. Vystupem vyplnéného dotazniku je bodové skdre, podle kterého je moiné
pacienta zaradit do pfislusné rizikové skupiny a zvolit odpovidajici Uroven ochrannych opatfeni i
vhodny terapeuticky postup (dokument ,Vyhodnoceni anamnestického dotazniku“).
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ANAMNESTICKY DOTAZNIK

IMENO APHIMANE o s virnisninanisssmnanninasaimvssnusinssivssus sossssnrasansse sananss Datum narozeni:............coceueuniins
Mam ukonéené o¢kovani* proti nemoci COVID? [J ANO I NE
#14 dnf od aplikace posledni davky ockovaci latky

V poslednich 3 dnech jsem podstoupil/a test na COVID s negativnim vysledkem [J ANO [ NEe
Prodélal/a jsem onemocnéni COVID, pfed méné nez90-ti dny ] ANO ] NE

(izolace jiz byla ukonéena)

Pokud jsou odpovédi na viechny tfi pfedchozi otdzky zéporné, pokratujete ve
vypliiovani dotazniku

Odpovézte na nasledujici otazky tak, Ze kiizkem v policku oznadite odpovéd' ANO nebo NE.

1. v poslednich 14 dnech jsem byl/a v zahranici [] ANO I NE
2. byl/a jsem ve styku s osobou trpici pfiznaky infekéni nemoci [J ANO [ NE
3. byl/a jsem ve styku s osobou, které je v nafizené karanténé [] ANO [ NE
4. byla minafizena karanténa [ ANO [ NE
5. pozoruji na sobé pfiznaky infekéni nemoci [ ANO [ NE
6. 1&¢im se s prokazanym infek&nim onemocnénim [ ANO [ NE

Jiné dopliiujici anamnestické udaje:

PROHLASUJI, ze na viechny otazky jsem odpovédél/a pravdivé a nezami¢el/a jsem zadnou diilezitou
informaci o svém sou¢asném zdravotnim stavu.

Datum ..cceeeennnnincennienneeeneenennns Podpis PACienta ....cuuueeeriinniiieieeieircrncee e cee e eee e aaes

Podpis osoby, kterd odebrala anamnézu

verze 4 - podzim 2021
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VYHODNOCENI
ANAMNESTICKEHO
DOTAZNIKU

Otézky v anamnestickém dotazniku jsou fazeny od nejméné zévazné situace (1)
po nejzévazné&jsi (6) z pohledu pfistupu k osetfeni pacienta.
Odpovéd ANO u ¢isla otédzky odpovida situaci dle nasledujicich tabulek.
Pokud je odpovéd  ANO u vice otazek, postupujeme dle situace
odpovidajici odpovédi ANO na otdzku s nejvyssim cislem.

SITUACE

ANAMNESTICKY DOTAZNIK

1.v zahraniciv poslednich 14 dnech

2.ve styku s osobou s pfiznaky Covid-19

3. ve styku s osobou v karanténé kvuli Covid-19

4. sam v nafizené karanténé v souvislosti s Covid-19

5.s4m pozoruje pfiznaky Covid-19

6. 1éci se s prokdzanym Covid-19

Do skupiny 0 spadaji také pacienti s ukoncenym ockovanim, platnym testem, nebo 90 dni po
prodélani nemoci Covid-19

Pacient se povazuje za infekéniho z pohledu obecné platnych rizik. Osetfeni je mozné za pouziti
ochrannych prostiedkl a rezimovych opatreni. Pfi odpovédi ANO na otazku €. 1 se piihlédne k
aktualnimu seznamu zemi podle Ministerstva zdravotnictvi:
https://koronavirus.mzcr.cz/seznam-zemi-podle-miry-rizika-nakazy/

verze 4: podzim 2021
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ANAMNESTICKY DOTAZNIK Ano Ne Ano Ne

1.v zahraniciv poslednich 14 dnech

2.ve styku s osobou s pfiznaky Covid-19

3. ve styku s osobou v karanténé kvali Covid-19

4. sam v nafizené karanténé v souvislosti s Covid-19

5.s4m pozoruje piiznaky Covid-19

6. 1é¢i se s prokdzanym Covid-19

Osetfeni je mozné za pouziti ochrannych prostfedk( a rezimovych opatfeni.
Zvy$ena opatrnost pfi volbé terapeutickych metod (aerosol).

ANAMNESTICKY DOTAZNIK Ano Ne
1.v zahraniciv poslednich 14 dnech

2.ve styku s osobou s pfiznaky Covid-19

3. ve styku s osobou v karanténé kvali Covid-19

4. sam v nafizené karanténé v souvislosti s Covid-19

5.sam pozoruje pfiznaky Covid-19 X

6. 1é¢i se s prokdzanym Covid-19 X

Je vhodné osetfeni omezit na akutni a subakutni stavy. Pfi oSetfeni pouzit kompletni
osobni ochranné pom{cky veetné plasté. Pacienta objednat na konec pracovni doby.

ANAMNESTICKY DOTAZNIK Ano Ne Ano Ne
1.v zahraniciv poslednich 14 dnech

2.ve styku s osobou s pfiznaky Covid-19

3.ve styku s osobou v karanténé kvali Covid-19

4. sam v nafizené karanténé v souvislosti s Covid-19

5.sam pozoruje pfiznaky Covid-19

——

Pii zjisténi takového stavu kontaktovat pfed objednanim pacienta hygienickou stanici

a konzultovat postup, dale dle jejiho doporuceni. Pokud jiz pacient vstoupil do budovy tak
ho izolovat. V nékterych lokalitdch odeslat do specializované ordinace, pokud je zfizena.
Osetfovat pouze akutni stavy. Snazit se minimalizovat pouZiti aerosolu.

6. lé¢i se s prokazanym Covid-19

verze 4: podzim 2021

3.5

Dotaznikové $etieni mezi ¢leny Ceské Stomatologické Komory

Z oficialnich dat zveFejtiovanych MZ CR a Ustavem zdravotnickych informaci a statistiky CR nebylo

mozné zjistit nakolik byli nemoci COVID-19 zasaZzeni konkrétné zubni lékafi. ProtoZe tyto informace
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byly pro vyhodnoceni a optimalizaci pfijatych protiepidemickych opatfeni zasadni zorganizoval
autor této prace prarezovou, epidemiologickou studii mezi ceskymi zubnimi lékafi. VSichni zubni
lékafi registrovani k vykonu povoldni v CR byli emailem osloveni 7adosti o vyplnéni on-line
dotazniku s otazkami zjistujicimi zejména prevalenci onemocnéni COVID-19 mezi ¢eskymi zubnimi
lékarfi a jejich personalem, nutnost prerusit poskytovani zdravotni péce a stav vakcinace proti
onemocnéni COVID-19. Hodnoceno bylo obdobi 1. 3. 2020 az 30. 6. 2021.

3.5.1 Dotaznik

Dotaznik byl vytvofen na platformé Google Forms, obsahoval 46 otazek rozdélenych do nékolika
sekci. Hlavni sekce zjistovaly incidenci onemocnéni COVID-19 mezi zubnimi |ékaFi, misto nakazy,
pouzivani ochrannych pomdcek, stav vakcinace, nutnost preruseni provozu praxe a zakladni
demografické Gdaje. Dotaznik byl rozesldn prostfednictvim kancelafe CSK viem zubnim lékafdm,
na které byl k dispozici kontaktni email, jednalo se o 9922 osob co? reprezentuje 89 % v CR
plsobicich zubnich |ékaid. Uast na dotaznikovém $etfeni byla zcela dobrovolna a anonymni.
Nahled dotazniku je soucasti prilohy 2.

3.5.2 Vysledky Setreni

S vysledky dotaznikového $etfeni byli sezndmeni delegati 77. snému CSK. Poté byly podrobné
vysledky publikovany v recenzovanych casopisech, ¢lanky jsou okomentovany v dalsi sekci. Mezi
hlavni informace ziskané zdotazniku patFi zjisténi, 7e zubni lékafi v Ceské republice trpéli
onemocnénim COVID-19 méné neZ celé populace (prevalence 13,9 % vs. 15,6 %), 90 % Ceskych
zubnich lékard povaZuje oficialné doporucend opatfeni proti prenosu infekce za adekvatni a 80 %
respondentt jiz mélo ukoncené zékladni o¢kovani proti COVID-19. Na dotaznik odpovédélo 2716
oslovenych zubnich lékard, cozZ predstavuje navratnost pres 24 %.

3.6 Komentované publikace k tématu pandemie COVID-19

3.6.1 Postoje ¢len Ceské stomatologické komory k opatfenim zavadénym v
zubnich ordinacich v souvislosti s pandemii COVID-19

Souhrnny ¢lanek urceny primarné ¢eskému publiku, vyhodnocuje nakolik byla opatfeni zavedena
béhem prvnich vin pandemie COVID-19 akceptovatelnd pro ceské zubni Iékafe. Velka vétSina
respondentl povaZovala tato opatreni za adekvatni a hodla néktera z nich dodrZovat i po skonceni
pandemie. Zajimavym zjisténim je fakt, Ze mezi zubnimi Iékafi, ktefi povaZovali opatieni za pfilis
pfisna, byl vyssi vyskyt onemocnéni COVID-19. Lze spekulovat, Ze tato vysSi prevalence byla
zpUsobena méné pecivou ochranou proti pfenosu infekce v této skupiné zubnich lékara.

Pefina V, Smucler R, Treglerovd J, Pilbauerova N, Kunderova M, Schmidt J. Postoje ¢lend Ceské
stomatologické komory k opatfenim zavadénym v zubnich ordinacich v souvislosti s pandemii
COVID-19. CSPZL. 2022;122(2):33-42. doi:10.51479/cspzI.2022.009
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POSTOJE CLENU CESKE STOMATOLOGICKE KOMORY
K OPATRENIM ZAVADENYM V ZUBNICH ORDINACICH
V SOUVISLOSTI S PANDEMI{ COVID-19

Phvodni prace

ATTITUDES OF CZECH DENTAL CHAMBER MEMBERS
TO THE COVID-19 PANDEMIC MEASURES IMPLEMENTED

IN DENTAL PRACTICES

Original article

Pefina V., Smucler R.2, Treglerova ).', Pilbauerova N.3, Kunderova M.3, Schmidt ).> *
'Klinika ustni, celistni a oblicejové chirurgie, Masarykova univerzita,

Lékarska fakulta a Fakultni nemocnice Brno

“Stomatologicka klinika, Univerzita Karlova, 1. [ékaFska fakulta

a Vseobecna fakultni nemocnice v Praze

3Stomatologicka klinika, Univerzita Karlova, Lékarska fakulta v Hradci Kralové

a Fakultni nemocnice Hradec Kralové

*Korespondujici autor

SOUHRN

Uvod a cil: Tato prace popisuje postoje ¢lenl Ceské sto-
matologické komory k protiepidemickym opatfenim v do-
bé pandemie COVID-19. Odpovédi respondentl jsou da-
le klasifikovany podle toho, zda prodélali onemocnéni
COVID-19.

Metodika: Data byla ziskdna formou online dotaznikové-
ho Setfeni v dobé od 23. cervna do 4. zafi roku 2021.
Vysledky: Do Setfeni se zapojilo 2716 ¢lenit Ceské stoma-
tologické komory, coz predstavuje 24,3 % viech ¢lend. Té-
méF 90 % respondentli povazovalo oficidlni doporuceni
proti pfenosu infekce SARS-CoV-2 vydané Ceskou stoma-
tologickou komorou za adekvatni, pfiblizné 6 % za nedo-
statecnd a 4 % za pfili$ pfisnd. Prevalence COVID-19 ve
skupiné povaZujici doporuceni za pfili§ pfisnd byla stati-
sticky vyznamné vy3si v porovnani se skupinou povazu-
jici doporuceni za adekvatni (p = 0,0345, odds ratio (OR)
1,592). Respondenti, ktefi ve svych ordinacich provadeé-
li testovani na COVID-19, vykazovali statisticky vyznamné
vyssi procento odhalenych infekci COVID-19 (p < 0,0001,
OR 1,883). TéméF tfi Ctvrtiny respondentl chtéji ponechat
pfisnd protiepidemickd opatfeni i po skonceni pande-
mie, pricemz toto odhodldni je statisticky vyznamné vys-
$i u respondent, ktefi neprodélali onemocnéni COVID-19
(p = 0,0041, OR 1,511). Prodéldni onemocnéni COVID-19
nemélo vliv na ochotu nechat se ockovat proti chfipce.
Naopak respondenti s kladnym vztahem k ockovani pro-
ti COVID-19 projevovali statisticky vyznamné vy3si vali
k ockovani se proti chfipce (p < 0,0001, OR 10,36).

Zaveér: Prevalence onemocnéni COVID-19 byla statistic-
ky vyznamné vy3si mezi zubnimi Iékafi, ktefi preferovali
méné pfisnd opatieni proti pfenosu infekce. Respondenti,
ktefi ve svych ordinacich provadéli testovani na COVID-19,
vykazovali statisticky vy$si procento odhalenych infekci
COVID-19. TéméF tfi ¢tvrtiny respondenttl hodlaji pokra-
¢ovat v dodrzovani pfisnych opatfeni proti pfenosu infek-
ce i po skonéeni pandemie. Vile nechat se ockovat pro-
ti COVID-19 byla vyrazné vyssi neZ proti chfipce. Respon-
denti s kladnym pfistupem k ockovani proti COVID-19 byli
vyrazné ochotnéjsi nechat se ockovat i proti chfipce.

Klicova slova: COVID-19, SARS-CoV-2, zubni |ékaF,
zubni lékarstvi

SUMMARY

Introduction, aim: This work describes the attitudes of
Czech Dental Chamber members to anti-epidemic measures
during the COVID-19 pandemic. Responses are further
classified according to the respondents’ COVID-19 status.
Method: The data were obtained via an online
questionnaire survey from June 23 to September 4, 2021.
Results: A total of 2716 members of the Czech Dental
Chamber participated in this survey, representing 24.3%
of all chamber members. Almost 90% of the respondents
considered the official recommendation against the
transmission of SARS-CoV-2 infection issued by the
Czech Dental Chamber to be adequate, approximately
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6% insufficient, and 4% too strict. The prevalence of
COVID-19 in the group considering the recommendation
too strict was statistically significantly higher compared to
the group considering the recommendation to be adequate
(p = 0.0345, odds ratio (OR) 1.592). The respondents who
performed COVID-19 testing in their practices showed
a statistically significantly higher percentage of detected
COVID-19 infections (p < 0.0001, OR 1.883). Almost
three-quarters of respondents want to maintain strict
anti-epidemic measures even after the pandemic; this
commitment is statistically significantly higher for the
respondents who did not have COVID-19 (p = 0.0041,
OR 1.511). COVID-19 infection did not affect the willingness
to be vaccinated against influenza. In contrast, the
respondents with a positive attitude towards vaccination
against COVID-19 showed a statistically significantly

higher willingness to get vaccinated against the flu
(p < 0.0001, OR 10.36).

Conslusion: The prevalence of COVID-19 was statistically
significantly higher among dentists who preferred less
stringent measures against infection transmission.
Respondents who performed COVID-19 testing in their
practices showed a statistically higher percentage of
detected COVID-19 infections. Almost three quarters
of respondents intended to adhere to strict measures
against the infection transmission even after the end of the
pandemic. The will to be vaccinated against COVID-19 was
significantly higher than against the flu. Respondents with
a positive approach to vaccination against COVID-19 were
significantly more willing to be vaccinated against influenza.

Key words: COVID-19, SARS-CoV-2, dentist, dentistry

Pefina V, Smucler R, Treglerova J, Pilbauerova N, Kunderova M, Schmidit .
Postoje ¢len(l Ceské stomatologické komory k opatfenim zavadénym v zubnich ordinacich v souvislosti s pandemii

COVID-19.

Ces stomatol Prakt zubni lék. 2022; 122(2): 33-42. doi 10.51479/¢spzl.2022.009

UvVOoD

Coronavirus disease 2019 (COVID-19) je in-
fekéni onemocnéni zplisobené koronavirem
SARS-CoV-2 (Severe acute respiratory syn-
drome-related coronavirus). Priibéh one-
mocnéni je variabilni od stavu bezpfiznako-
vého po zavainy stav. Pfiznaky mohou za-
hrnovat horecku, kasel, bolesti, inavu, ztra-
tu chuti, ¢ichu ¢i dychaci obtize [1-6]. Sifeni
je prevainé kapénkami, kontaktem sliznic,
ale také kontaktem s kontaminovanym po-
vrchem [7-9]. Prvni pfipad nakazy byl zazna-
mendn v prosinci roku 2019 ve mésté Wuhan
v Cinské provincii Hubei a 11. bfezna roku
2020 byla Svétovou zdravotnickou organizaci
vyhldsena pandemie COVID-19 [10, 11].

Ceska republika byla jednou z nejvice zasa-
Zenych zemi onemocnénim COVID-19. V dobé
uskutecnéni tohoto statistického Setfeni byla
Ceska republika zemi s celosvétové Etvrtym
nejvy3sim poctem pfipadi COVID-19 a amr-
ti na COVID-19 v pfepoctu na pocet obyvatel
[12, 13]. Vyrazny narist pfipadi onemocnéni
COVID-19 ved!| k omezeni neakutni zdravotni
péce nejen v Ceské republice, ale i v celé fa-
dé dalsich statli Evropské unie. Ceska stoma-
tologie viak byla vyjimkou, nebot po dobu ce-
lé pandemie zUstala vétsina zubnich ordinaci
oteviena, a to i pFesto, Ze zubni |ékafi jsou jed-
nou z profesnich skupin vyrazné ohroZenych
kapénkovymi infekcemi, véetné SARS-CoV-2.
Jedna z nasich studii pak tento stav kvantifi-
kovala se zdvérem, Ze na jafe roku 2020 (to-
to obdobi je také popisovéno jako prvni vina

onemocnéni COVID-19) zlstalo otevienych
90 % zubnich ordinaci [14]. V dobé od podzi-
mu 2020 do jara 2021 pak vice nez 96 % [14].
Tento pfistup byl v Evropské unii ojedinély
a vysoké pracovni nasazeni spojené s vyso-
kym rizikem pienosu infekce pfi vykonu préce
¢ini ze skupiny Ceskych zubnich Iékarl unikat-
ni epidemiologickou skupinu.

Vzhledem k tomu, Ze neexistovala data po-
pisujici dopad onemocnéni COVID-19 na Ces-
ké zubni Iékare ani detailni data obdobného
typu ze zahraniéi, rozhodla se Ceska stoma-
tologicka komora na toto téma zorganizovat
dotaznikové Setfeni mezi svymi ¢leny. Dota-
zovani probihalo v [été a zacatkem podzimu
roku 2021 online formou a do Setfeni se za-
pojilo 2716 ¢lenti Ceské stomatologické ko-
mory, coz z néj €ini, relativné i absolutné, je-
den z nejvétsich narodnich prizkum( zamé-
fenych na onemocnéni COVID-19 mezi zub-
nimi lékafi.

Dotaznik byl clenén na tfi tematické okru-
hy (viz kapitolu Material a metodika) a vzhle-
dem k rozsahu okruhti otazek pak ziskand
data ¢ini z ¢len® Ceské stomatologické ko-
mory jednu z nejlépe popsanych profesnich
skupin, pokud jde o onemocnéni COVID-19.
Prvni tematicky okruh dotazniku vénujici se
prevalenci COVID-19 mezi ¢eskymi zubnimi
|ékafi byl publikovan se zavéry, Zze navzdo-
ry vy3$imu profesnimu riziku infekce byla
prevalence COVID-19 mezi ¢eskymi zubni-
mi lékafi statisticky vyznamné niZsi (13,9 %)
nez mezi béznou ¢eskou populaci (~15,6 %)
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[15]. Druhy tematicky okruh se vénoval vakci-
naci proti COVID-19 a jeho vysledky odhalily,
Ze ochota byt vakcinovan stejné jako realna
mira vakcinace proti onemocnéni COVID-19
byla mezi ¢eskymi zubnimi Iékafi statisticky
vyrazné vyssi nez mezi béznou ceskou popu-
laci, a to i po odstranéni zkresleni daného vé-
kem a pfednostnim pFistupem k vakcinaci na
zakladé povolani [16]. Treti kapitola zamére-
nd na vybrané epidemiologické aspekty ne-
mocnosti COVID-19 je pak prezentovana v té-
to praci.

MATERIAL A METODIKA

Tato prifezova studie byla vypracovana na
zékladé prizkumu mezi ¢leny Ceské stoma-
tologické komory. Priizkum byl proveden on-
line dotaznikovou formou. Vsichni Gcastnici
Setfeni byli informovéni o Gcelu sbéru dat.
Dotaznik byl anonymni a participace neby-
la honorovana. Dotaznikové Setfeni a obsah
dotazniku byly schvaleny a dozorovany pred-
stavenstvem Ceské stomatologické komory.
E-mailem bylo osloveno 9922 ¢lenti Ceské
stomatologické komory, coz predstavovalo
pfiblizné 89 % ¢lent. Jako celkova populace
byla stanovena ¢lenskd zékladna Ceské sto-
matologické komory (n = 11 160) (Rocenka
CSK 2020) [17]. K tomuto Gcelu byly pouzity
emailové adresy oficidlné registrované v da-
tabézi Ceské stomatologické komory. E-mail
obsahoval odkaz na dotaznik v Google Forms
(Google, Mountain View, CA, USA), ktery byl
pristupny od 23. 6. 2021 do 4. 9. 2021. Roz-
hrani dotazniku bylo poskytovatelem dekla-
rovano jako kompatibilni pro mobilni telefo-
ny, stolni pocitace a tablety a pro né nejcasté-
ji vyuzivané operacni systémy. Minimalni po-
et ucastnikil k zajisténi relevance vysledk
byl za pouziti Netquest Calculator stanoven
jako n = 372 [18]. Po ukonceni sbéru dat by-
ly vysledky stazeny z databaze Google Forms
a analyzovény.

Dotaznik byl cilen na tfi oblasti, a to preva-
lence COVID-19, vakcinace proti COVID-19
a provozni a epidemiologické aspekty, s cel-
kovym poctem 46 otazek. Vzhledem k rozsa-
hu a rtiznosti zaméfeni jednotlivych oblasti
byly vysledky prezentovany samostatné pro
kazdou z oblasti. Data z prvnich dvou uve-
denych oblasti byla publikovdna v samostat-
nych plvodnich studiich [15, 16], data tfeti
oblasti jsou obsazena v této praci.

Vysledky uzavfenych odpovédi jsou pre-
zentovany jako procentudlni zastoupeni jed-
notlivych odpovédi. U otdzek s mozZnosti
mnohocetnych odpovédi bylo procentudlni
vyjadreni vypocitdno jako podil responden-

t, ktefi zvolili danou odpoveéd. Prazdné od-
povédi nebyly zapocitany. Oteviené odpoveé-
di byly analyzovany nezavisle dvéma autory
(Jan Schmidt, Vojtéch Pefina), pfi neshodé byl
vysledek rozhodnut tfetim autorem (Martina
Kunderovd). Analyza obsahovala vyznamové
zhodnoceni odpovédi a jeji pFidruZeni k jiné,
jiz existujici odpovédi &i vytvofeni samostat-
né kategorie odpovédi, jejiz vysledky byly da-
le vyhodnoceny, pokud pocet odpovédi v té-
to kategorii presahl 1 % z celkového poctu
odpovédi.

Data byla analyzovana za pouziti vzorcl
Microsoft Office Excel (verze 2106 pro Win-
dows, Microsoft Corporation, Redmond, WA,
USA) a GraphPad Prism (verze 8.0.0 pro Win-
dows, GraphPad Software, San Diego, CA,
USA). Pro statistickou analyzu byl pouZit x?
test s Yatesovou korekci. Kvantifikace sily
vztahu mezi dvéma udalostmi je vyjadrena
jako pomér $anci (odds ratio, OR) s 95% in-
tervalem spolehlivosti (95% confidence inter-
val, 95% Cl).

VYSLEDKY

Navratnost dotazniku

Z celkového poctu 9922 oslovenych vyplni-
lo dotaznik 2716 osob, coZ pfedstavuje 27,4%
navratnost. Z celkového poctu ¢lent komory
se pak jedné o 24,3 %.

Pohlavi Gcastnik(

Pohlavi bylo uvedeno 2708 responden-
ty, osmi respondenty uvedeno nebylo. Me-
zi respondenty prevazovaly Zeny, kterych se
z(castnilo 1871 (69,1 %). Muzli se zapojilo
837 (30,9 %). Rozdéleni respondent(i pod-
le pohlavi odpovida zastoupeni muzl a Zen
v Ceské stomatologické komore (graf 1).
Vékové slozeni i€astnik(

Celkem 2712 ucastnik(l uvedlo sviij vék,
Ctyfi ucastnici vék neuvedli. Vékové rozlo-
Zeni ucastnik( v procentech je uvedeno
v grafu 2. Medianem vékovych skupin byla
skupina 50-60 let.

Pristup k protiepidemickym opatrenim
a nemocnost respondentd

Ceské stomatologickd komora vydala na
pocatku epidemie COVID-19 v roce 2020 do-
poruceni proti pfenosu viru SARS-CoV-2. Na
otdzku, jak hodnoti tato doporuceni, odpové-
délo celkem 2691 respondentl, z nichz 681
uvedlo, Ze prodélali onemocnéni COVID-19
(COVID-19 +), 1777 uvedlo, Ze onemocné-
ni COVID-19 neprodélali (COVID-19 -), a 233
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A

Muzi == Zeny

Graf 1 Procentudlni vyjadreni pohlavi respondentti (A) a élenti Ceské stomatologické komory (B)
Graph 1 Percentage expression of sex of respondents (A} and members of the Czech Dental Chamber (B)

uvedlo, ze nevi, zda onemocnéni COVID-19
prodélali (COVID-19 ?). Témér 90 % respon-
dentd povazovalo doporuceni za adekvatni,
zbytek byl rozdélen mezi ty, ktefi opatieni

povazovali za nedostate¢na, ¢i naopak pfilis
prisna. Cetnost jednotlivych odpovédi je uve-
dena v tabulce 1, procentualni vyjadreni re-
spondentd, ktefi zvolili pfislusnou odpovéd,

Respondenti Clenové CSK

>70-
60-70-
2 50-60-
& 40-50-
30-40-
<30~

rrrrrr . rrrrrri
353025201510 5 0 5 10 15 20 25 30 35
%
Graf 2 Vékové sloZeni respondent(i a élent Ceské stomatologické komory
Graph 2 The age structure of respondents and members of the Czech Dental Chamber

Tab. 1 Poet jednotlivych odpovédi ve skupinach COVID-19 +/-/? respondent( na otazku, jak respondenti hodnoti doporuceni
Ceské stomatologické komory na ochranu proti pienosu viru SARS-CoV-2

Tab. 1 The number of particular answers in the COVID-19 +/-/? groups of respondents to how they evaluate the recommendation

of the Czech Dental Chamber for protection against SARS-CoV-2 virus transmission

denti Adek d Ned rozsifili PFilis pfisna
oVD-19+ 581 601 16 2 38
¥ 219 i 1611 A n 54
(G197 233 205 1 1 4
Celkem 219 2417(898%) 51(1.9%) 1W7@d0%) 16(43%)
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Graf 3 ProcentudIni vyjadFeni odpovédi na otazku, jak respondenti hodnoti doporugeni Ceské stomatolo-
gické komory na ochranu proti pfenosu viru SARS-CoV-2; déleno podle prodélani onemocnéni COVID-19
Graph 3 Percentage of answers to how respondents evaluate the recommendations of the Czech Dental
Chamber for protection against SARS-CoV-2 virus transmission; the answers are divided according to the

COVID-19 status of respondents

0% 20% 40% 60% 80% 100%

W Adekvatni  m Nedostateéna  m Nedostatecna, rozsifili ~ w PFilis prisna

Graf 4 Srovnani ¢etnosti odpovédi na otazku, jak respondenti hodnoti doporuéeni Ceské stomatologické
komory na ochranu proti pfenosu viru SARS-CoV-2, v rdmci COVID-19+/-/2 skupin

Graph 4 Comparison of frequencies of answers to how respondents evaluate the rec ions of the
Czech Dental Chamber for protection against SARS-CoV-2 virus transmission within the COVID-19 +/-/? groups

o,

je vyobrazeno v grafu 3 a grafu 4. Statistic-
ké analyza dat odhalila, Ze u respondentd,
ktefi povazovali doporuceni za pfili§ pfisna,
byla prevalence COVID-19 vy33i neZ ve sku-
piné respondentd, ktefi doporuceni povazo-
vali za adekvatni; x* test s Yatesovou korekci,
p =0,0345, OR 1,592, 95% CI 1,058-2,386.

COVID-19 testovani v ordinacich
a nemocnost respondentt

Na otazku ,Provadéli jste antigenni tes-
ty na onemocnéni Covid-19 ve své ordina-
ci?” odpovédélo celkem 2485 respondentd,

z nichZ 691 uvedlo, Ze prodélali onemocné-
ni COVID-19, 1794 uvedlo, Ze onemocnéni
COVID-19 neprodélali a 232 nevi, zda one-
mocnéni COVID-19 prodélali. 38,0 % uved-
lo, Ze testovani neprovadéli, naopak 62,0 %
uvedlo, Ze né&jaky typ testovani provadéli.
Byly zaznamenany vyrazné rozdily v pfistupu
k testovani v zavislosti na prodélani onemoc-
néni COVID-19. Cetnost jednotlivych odpové-
di je uvedena v tabulce 2, procentudini vy-
jadreni respondentd, ktefi zvolili pfislusnou
odpovéd, je vyobrazeno v grafu 5 a grafu 6.
Statisticka analyza dat odhalila, Ze prevalence
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Tab. 2 Absolutni pocet jednotlivych odpovédi ve skupinach COVID-19 +/-/? na otézku, zda respondenti ve své ordinaci provadéli
antigenni testovani COVID-19

Tab. 2 The absolute number of particular responses in COVID-19 +/-/? groups to whether the respondents performed COVID-19 antigen
testing in their dental practice

Odpovédi

Respondenti Ne | Jenvlastnipersondl | Jen pacienty, kteff mé&li zajem | 1zdjemce "z ulice” Viechny pacienty
D19 + 81 199 370 132 7 L
COVID-19 - 1782 758 m 52 143 &8
oviD-19? 230 3 31 3 iE] &
Ceken 2693 W24 1274 a7 41 n
57,0
60,0 54,3
50,0
42,5 43,4
40,0
29,28828,7
® 30,0
194
20,0
’ 4,3
14,114, 116
10,0 8,083
. l 292717
0,0 1 I
Ne Jen vlastni Jen pacienty, | zdjemce "z V3echny pacienty
personal ktefi méli zajem ulice"

mCOVID-19+ mCOVID-19- mCOVID-19?

Graf 5 Procentudlni vyjadfeni respondentti odpovidajicich na otazku, zda respondenti ve své ordinaci
provadeéli antigenni testovani COVID-19

Graph 5 Percentage expression of the respondents answering whether they performed COVID-19 antigen
testing in their dental practice

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNe mlenvlastnipersondl  m Jen pacienty, kteff méli zjem s | 28jemce "z ulice*  m Viechny pacienty

Graf 6 Srovnani Cetnosti odpovédi na otdzku, zda respondenti ve své ordinaci provadéli antigenni
testovani COVID-19, v rdmci COVID-19+/-/7 skupin

Graph 6 Comparison of the response frequencies within the COVID-19 +/-/? groups to the question of whether
the respondents performed COVID-19 antigen testing in their dental practice
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Tab. 3 Odpovédi na otazku, zda budou respondenti dodrZzovat pfisnou ochranu proti infekcim i po skoncenf epidemie;
déleno dle prodélani onemocnéni COVID-19

Tah. 3 Answers to whether respondents will adhere to strict protection against infections even after the epidemic;

the answers are divided according to the COVID-19 status of respondents

Respondenti Ano Ne Nevi
COVID 191 688 469 0 ivi]
CovE 19 1787 1339 17 ]
COVID-197 30 161 8 5
(plem 200 1969 {/2,8%) 2I8(°0,3%; 4H8{169%;

COVID-19 byla u respondentd, ktefi na svém
pracovi$té provadéli antigenni testovani,
vy$3i neZ ve skupiné respondentd, ktefi testo-
vani neprovadéli; x? test s Yatesovou korekci,
p <0,0001, OR 1,883, 95% Cl| 0,783-2,268.

DodrZovani protiinfek&nich opatfeni
v dobé& po epidemii

Na otédzku, zda budou dodrZovat pfisnou
ochranu proti infekcim i po skonceni epide-
mie, odpovédélo celkem 2705 responden-
td. 72,8 % z nich uvedlo, Ze ano, 10,3 % ne
a 16,9 % nevi. Cetnost jednotlivych odpovédi
je uvedena v tabulce 3, procentudlni vyjad-
feni respondentd, ktefi zvolili pfislusnou od-
povéd v zévislosti na prodélani onemocnéni
COVID-19, je vyobrazeno v grafu 7. Statisticka
analyza dat odhalila, Ze vile k udrZeni pfisné
ochrany proti infekci byla u respondentd, kteff

68,2

Ano

131

22,2
15,6
Ne

neprodélali onemocnéni COVID-19, vy3si nez
ve skupiné respondentd, ktefi onemocnéni
COVID-19 prodélali; x? test s Yatesovou korek-
ci, p=0,0041, OR 1,511, 95% CI 0,5733-1,981.

Opatieni ponechana v dobé& po pandemii

Na otazku, jaky typ ochrany proti infekcim
budou dodrZovat po skonceni epidemie CO-
VID-19, odpovédélo celkem 2524 responden-
t. Z nich 1985 uvedlo respirator, 1463 Stit
a 892 filtraci pacientd.

Ockovani proti chiipce

Na otazku, zda se nechaji otkovat pro-
ti chfipce, odpovédélo celkem 2711 respon-
dentd, z nichz 593 (21,9 %) uvedl|o ano, 1546
(57,0 %) ne a 572 (21,1 %) nevim. Rozdéleni
odpovédi podle prodélani onemocnéni CO-
VID-19 je uvedeno v tabulce 4 a ilustrovano

18,8

Nevi

mCOVID-19+ mCOVID-19- mCOVID-197?

Graf 7 Procentualn{ vyjadfeni odpovédi na otézku, zda budou respondenti dodrzovat pfisnou ochranu

proti infekcim i po skonéeni epidemie

Graph 7 Percentage of answers to whether respondents will adhere to strict protection against infections even

after the epidemic
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Tab. 4 Odpovédi na otazku, zda se respondenti nechaji ockovat proti chfipce;
déleno podle prodélani onemocnéni COVID-19

Tab. 4 Answers to the question of whether respondents will get vaccinated against the flu;
the answers are divided according to the COVID-19 status of respondents

Odpovédi

Respondenti Ano Ne Nevi
COMID-"9 + 690 139 @3 i
ovIe-19 - 1790 414 %1 385
Covp-'97 21 0 152 3
(elken 77 593 1516 572

v grafu 8. Rozdily v pristupu k o¢kovani pro-
ti chfipce mezi skupinami COVID-19 + CO-
VID-19 - nebyly statisticky vyznamné; x? test
s Yatesovou korekci, p = 0,1054.

Srovnani vile nechat se ockovat proti chfip-
ce délené podle ochoty nechat se ockovat
proti COVID-19 je kvantifikovano v tabulce 5
a vyobrazeno v grafu 9. Ochota responden-
tl nechat se ockovat proti onemocnéni CO-
VID-19 byla vyrazné vy3si neZ ochota nechat
se ockovat proti chfipce. Ochota nechat se
ockovat proti COVID-19 byla 83,9 % [16], ocho-
ta nechat se ockovat proti chripce pak 21,9 %.
Ochota k ockovani proti chfipce byla vyraz-
né vyssi ve skupiné kladné se stavéjici k ocko-
véani COVID-19; x* test s Yatesovou korekdi,
p <0,0001, OR 10,36, 95% C1 6,473-16,81.

DISKUSE
Do studie se zapojilo 2716 respondent(,

coZ predstavuje téméF Ctvrtinu viech ¢lent

70

60

%

58,4
55,4
50
40
=0 231
20,1

20 17,3
) l I

0

Ano Ne

mCOVID-19+ mCOVID-19 -

Ceské stomatologické komory. Takové studij-
ni populace je, relativné i absolutné, jednou
z nejvétsich narodnich studii zamérenych na
onemocnéni COVID-19 mezi zubnimi |ékafi.
Podil mtZu a Zen, ktefi se zapojili do studie,
odpovida rozlozeni pohlavi mezi ¢leny komo-
ry. Vékové sloZeni respondent( se v porov-
nani s populaci ¢lent komory mirné lisi. Do
studie se zapojilo méné ¢lent ve véku vys-
$im nez 70 let a véku nizsim neZ 30 let. Na-
opak stiedni vékové skupiny (40-60 let) by-
ly zastoupeny vice. Divodem tohoto rozdilu
muze byt niz3i vile reagovat na vyzvu komo-
ry k participaci mezi jejimi nejmladsimi ¢leny
¢i fakt, Ze mezi mlad3imi ¢leny je vy33i pocet
osob v zaméstnaneckém poméru, kdy dotaz-
nik mohl byt vyplfiovan vedoucim lékafem za
celé pracovisté. Niz3i participace osob nad
60 let maze byt dana nizdi schopnosti
elektronické formy vyzvy oslovit nejstarsi
¢ast Clenské zakladny.

65,8

21,4 215
I I :
Nevi

mCOVID-197?

Graf 8 Odpovédi na otazku, zda se respondenti nechaji ockovat proti chripce; déleno podle prodélani

onemocnéni COVID-19

Graph 8 Answers to the question of whether respondents will get vaccinated against the flu; the answers are

divided according to the COVID-19 status of respondents
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Tab. 5 Odpovédi na otazku, zda se respondenti nechaji o¢kovat proti chfipce;
déleno podle ochoty nechat se ockovat proti COVID-19

Tab. 5 Answers to the question of whether respondents will get vaccinated against the flu;
the answers are divided according to the willingness to be vaccinated against COVID-19
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Odpovédi

Respondenti Ano Ne Nevi
O¢kovanj oret COVID *8 % o
nebo regisasany k ediaan 2 2 e L
435 8 378 40

Jednim z prvnich krokd, které Ceska stoma-
tologicka komora pri zatatku pandemie pod-
nikla, byl souhrn pokynt na ochranu proti
pfenosu viru SARS-CoV-2. Tento souhrn ob-
sahoval doporuceni k tridzi pacientd, opatre-
ni ke sniZeni rizika prenosu mezi pacientem
a personalem, pacienty mezi sebou a mezi
personalem. Jako adekvatni byla hodnoce-
na témér 90 % respondentu. Jako nedosta-
te¢nd byla povazovéana asi 6 % respondentd,
z nichZ vétsina pristoupila k rozsifeni opat-
feni. Jako pfili§ pfisna opatfeni hodnotilo
4,3 % Gcastnika studie. Zajimavé je, Zze me-
zi témi, ktefi opatreni vnimali jako pFili§ pfis-
na, byla nemocnost COVID-19 statisticky vy-
znamné vys$si neZ mezi témi, ktefi opatfeni
povazovali za adekvatni. Tento vysledek na-
znacuje, Ze neddsledna ochrana proti infek-
cim vedla mezi respondenty k vy$§i nemoc-
nosti COVID-19. To je v souladu se zavéry na-
$i pfedchozi prace zamérené na prevalenci

100,0
90,0

%

Ano

COVID-19 mezi ¢leny Ceské stomatologické
komory naznacujici, Ze dodrZovani protiepi-
demickych opatteni v ordinacich zubnich Ié-
karti mizZe vyvaZit zvysené riziko infekce spo-
jené s touto profesi [15].

Cesti zubni Iékari byli také velmi iniciativni,
pokud jde o COVID-19 testovani v ordinacich.
Vedle mnohych individudlnich iniciativ by-
la tato snaha podpotena i Ceskou stomato-
logickou komorou a zubni lékafi byli jednou
z vyznamnych testovacich kapacit v Ceské re-
publice. Celkem 62 % respondentli uvedlo,
Ze se do testovani zapojili; vétSinové se jed-
nalo o testovani pouze vlastniho personalu.
Z rozdéleni odpovédi podle prodélani one-
mocnéni COVID-19 je patrny rozdil vysky-
tu onemocnéni COVID-19 mezi responden-
ty, ktefi testovani ve své ordinaci provadéli,
atémi, ktefi ne. Ucastnici pruzkumu, ktefi tes-
tovani neprovadéli, odpovidali statisticky vy-
znamné ¢astéji, Ze onemocnéni neprodélali.

86,7
80,0
70,0
60,0 51,3
50,0
40,0
30,0 253 234
20,0 9s
10,0 4,1 ’
60 S 1

Ne Nevi

m Ockovany proti COVID-19 nebo registrovany k ockovani
m Neockovany proti COVID-19, neregistrovany k ockovani

Graf 9 Odpovédi na otazku, zda se respondenti nechaji ockovat proti chfipce; déleno podle ochoty

nechat se ockovat proti COVID-19

Graph 9 Answers to the question of whether respondents will get vaccinated against the flu; the answers are
divided according to the willingness to be vaccinated against COVID-19
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Tento vysledek viak nelze interpretovat jako
nizsi nemocnost mezi Gcastniky neprovadéji-
cimi testovani, nebot neprovadéni testl sa-
mo o sobé& nemd vliv na sniZeni prevalence
onemocnéni. Naopak, jedna se spise o nizsi
prikaz onemocnéni v disledku neprovadéni
testl. Data Ize tedy interpretovat tak, Ze v or-
dinacich, kde testovani neprobihalo, bylo od-
haleno méné nakaz, a vy3si pocet infekci tak
probihal bez odhaleni.

Na otazku, zda budou dodrZovat pfisnou
ochranu proti infekcim i po skonceni epide-
mie, odpovédély témér tfi Ctvrtiny respon-
dentl, Zze ano. Pouze desetina se vyjadrila
negativné a pfiblizné 17 % nemélo jasny na-
zor. Analyza provedena v zavislosti na prodé-
1ani onemocnéni COVID-19 ukazala, ze mezi
respondenty, ktefi maji zdjem udrzet pfisnd
ochrannd opatfeni, byla statisticky vyznam-
né nizsi nemocnost COVID-19. Celkem 73 %
viech respondenti chce pouzivat i po skon-
¢eni pandemie COVID-19 respirator, 54 % Stit
a 33 % chce uplathovat triaz pacientd.

| prestoze nase predchozi prace odhali-
la, ze témér 84 % clenti Ceské stomatologic-
ké komory ma zdjem se nechat ockovat pro-
ti onemocnéni COVID-19, o ockovéni proti
chfipce ma zajem pouze 21,9 % [16]. Vlle ne-

chat se ockovat proti chfipce byla statisticky
vyznamneé vys$si mezi témi respondenty, ktefi
méli kladny vztah k ockovani proti COVID-19.
Naopak prodélani onemocnéni COVID-19 vliv
na ochotu ockovat se proti chfipce nemélo.

ZAVER

Prevalence onemocnéni COVID-19 byla sta-
tisticky vyznamné vyssi mezi zubnimi lékari,
ktefi preferovali méné pfisna opatfeni proti
prenosu infekce. Respondenti, ktefi ve svych
ordinacich provadéli testovani na COVID-19,
vykazovali statisticky vySsi procento odhale-
nych infekci COVID-19. Témér tfi ctvrtiny re-
spondenttl hodlaji pokracovat v dodrzovani
pFisnych opatfeni proti pfenosu infekce i po
skonceni pandemie. Vile nechat se o¢kovat
proti COVID-19 byla vyrazné vyssi nez proti
chfipce. Respondenti s kladnym pfistupem
k o¢kovéni proti COVID-19 byli vyrazné ochot-
néjsi nechat se ockovat i proti chfipce.
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3.6.2 COVID-19 Vaccination among Czech Dentists

Clanek vyhodnocuji priibéh vakcinace mezi zubnimi lékati v CR. Mez zubnimi lékafi bylo vyrazné
vice plné vakcinovanych nez ve zbytku populace, cozZ je minimalné castecné zplisobené prioritizaci
zdravotnik(i v zacatcich ockovaci kampané. Unikatni byla organizace ockovani v pocatcich
vakcinaéni kampané, kdy aplikaci prvni davky vakciny pro ¢ast zubnich Iékafd organizovaly mistni
Oblastni stomatologické komory. Ochota podstoupit ockovani je mezi ¢eskymi zubnimi lékafi
vysoka, pouze 10 % z nich odmita vakcinaci z divodl, které je moiné oznacit za zdravotné
neopodstatnéné.

Schmidt J, Perina V*, Treglerova J, Pilbauerova N, Suchanek J, Smucler R. COVID-19 Vaccination
among Czech Dentists. Vaccines. 2022;10(3):428. doi:10.3390/vaccines10030428. IF: 7,8
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Abstract: This work describes and evaluates vaccination against COVID-19 among members of the
Czech Dental Chamber during the pre-booster vaccination phase. A cross-sectional online survey was
conducted between 23 June and 4 September 2021, among 2716 participants, representing 24.3% of all
chamber members. A total of 89.5% of respondents stated that they were registered for vaccination
against COVID-19, their vaccination had started or been completed, or had a medically relevant
reason to avoid vaccination. A total of 79.6% of respondents stated that they were fully vaccinated,
most of them with the Comirnaty (Pfizer-BioNTech) vaccine (88.3%). The vaccination rate among
males was significantly higher than among females (p = 0.001, OR 1.48). The main reasons for
vaccination were professional (91.5%). The share of fully vaccinated participants was significantly
higher (p < 0.0001, OR = 8.17) compared to the Czech general population (30.8%). A COVID-19
vaccine breakthrough infection rate was 0.42%. The study shows that both the willingness to vaccinate
and the proportion of fully vaccinated individuals among Czech dentists are high, and only about
10% of them refused vaccination based on reasons classified as not medically relevant.

Keywords: COVID-19; SARS-CoV-2; vaccination; dentistry; pandemic; dentist; occupational health

1. Introduction

In the first half of 2021, the Czech Republic was the fourth most affected country
by COVID-19 in the world [1-3]. Public health restrictions caused by the COVID-19
pandemic severely affected the entire country, including the healthcare system. The rapid
increase in the number of COVID-19 patients resulted in a suspension of non-acute general
healthcare in the Czech Republic. Such an approach was similar in most countries of the
European Union. Despite general healthcare suppression, one of our previous studies
revealed that Czech dentists worked even throughout the pandemic, and Czech dentistry
remained more than 90% operative throughout the COVID-19 pandemic [4]. Such an
approach was rare on a European and global scale as dentists are one of the COVID-19
highly vulnerable professional groups [4,5]. These factors—the high-level prevalence
of COVID-19 in the Czech Republic, the high workload during the pandemic, and the
significant risk of infection due to dentists” work settings—make Czech dentists a unique
epidemiological group.

Based on this, the Czech Dental Chamber decided to conduct an extensive survey
to determine the impact of COVID-19 on its members. The first phase of the research
contained several chapters of different focuses (see Materials and Methods). The chapter
focused on COVID-19 prevalence among Czech dentists revealed that despite the high
occupational risk, the prevalence among dentists was significantly lower than among the
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Czech general population [3]. The study indicated that although the dental profession
is associated with a high occupational risk of droplet infection transmission, including
SARS-CoV-19, the working conditions of dentists in the Czech Republic have not led to a
higher prevalence of COVID-19 infection among them. This could be due to well-chosen
anti-epidemic measures adopted by Czech dentists. The results of the next chapter focused
on vaccination are presented in this work. The survey is part of a long-term study assessing
the impact of COVID-19 on Czech dentists, with the next phase to be initiated in 2022.

The impact of COVID-19 on dentists is a topic that is not sufficiently described. Several
works covered the pandemic’s impact on the operation of dental practices, but only a few
studies focused on the impact on dental professionals [6-10]. Our team was the first to
publish a study on the national COVID-19 prevalence of dentists from the beginning of
the pandemic to the end of the first half of 2021 [3]. Although dentists are one of the
most vulnerable occupational groups, information about COVID-19 vaccination among
them is scarce. There is only a very limited amount of works on this topic, and in the
vast majority, it only concerns the willingness, hesitancy, or acceptance of dentists to get
vaccinated [11-15]. To the best of our knowledge, this is the first study to provide data on
real COVID-19 vaccination among dental professionals.

2. Materials and Methods
2.1. Design

The Czech Dental Chamber designed this questionnaire in collaboration with the
academic community, experts from the chamber, and general practitioners. The resulting
questionnaire was sent together with the request to participate in this self-administered,
cross-sectional survey to the officially registered e-mail addresses of the chamber members.
The e-mail also included information on the purpose of the study. Participants” responses
were anonymous, untraceable, and did not contain any identifying personal information.
No remuneration was provided to the respondents, and completing the questionnaire
did not bring them any direct benefits. This study was conducted in accordance with the
Declaration of Helsinki. The survey and the content of the questionnaire were approved
and supervised by the Executive Board of the Czech Dental Chamber.

Since the entire survey was designed as a tool to widely analyze the impact of
COVID-19 on the Czech Dental Chamber members in various aspects, it was divided
into several chapters. Each chapter covered a different topic, namely the following: Preva-
lence, Vaccination, and Epidemiology. Due to data extension and the different focus of
individual chapters, their results were analyzed and presented separately. The results of the
Prevalence chapter were published in November 2021, the data of the Vaccination chapter
are presented in this work, and the Epidemiology chapter will be analyzed in 2022 [3].

The presented data were obtained from the answers to 9 questions—4 questions were
close-ended, and 5 were semi-close-ended (prefilled close-ended answers along with the
option to reply in an open form). The questions and answers were exclusively in the Czech
language throughout the questionnaire. The wording of the questions and their further
specifications are available in Supplementary Materials Table S1.

2.2. Sample

The Czech Dental Chamber sent an official invitation to participate in the survey to a
total of 9922 officially registered e-mail addresses of its members. Each of these addresses
was unique and belonged to an individual member. Participation in the questionnaire was
possible from 23 June 2021 to 4 September 2021.

The latest official data showed that the chamber had 11,160 members as of 31 December
2020. This means that 88.9% of the members were addressed by this survey. The Czech
Dental Chamber membership is compulsory for all dentists working in the country.
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2.3. Sample Size Relevancy

The minimum number of research participants (1) to achieve relevant results was
calculated as 372. The calculation was performed using Formula (1) via an online Netquest
calculator. A study universe (N) was quantified as the number of the Czech Dental Chamber
members (1 = 11,162), a margin of error (¢) was set at 5%, a confidence level (Z) at 95%, and
a standard heterogeneity (p) at 50%. The statistical relevance of this study was confirmed
as the number of participants (2716) exceeded the minimum required number.

_ N-Z2-p-(1—p)
TN DE+Zpp) @

Formula (1). Relevant sample size calculation.

2.4. Data Collection

The e-mail sent as part of the invitation redirected the participants to an online ques-
tionnaire in Google Forms (Google, Mountain View, CA, USA). The questionnaire was
compatible across the most commonly used display devices and operating systems. The
response results were stored in the Google Forms cloud database during ongoing data
collection. After data collection was completed, the results were downloaded.

2.5. Statistical Analysis

The data were downloaded from the Google Form cloud database and analyzed.
Answers within close-ended questions are presented as a percentage of answers within all
answers. The semi-close-ended question was analyzed independently by 3 authors (V.P,
I.T.,and |.S. (Jan Schmidt)). Results that did not agree between the authors were decided by
the fourth author (J.S. (Jakub Suchanek)). The open responses were individually evaluated
and grouped according to their meaning into predefined groups or a new group. A new
group was created if the number of responses exceeded the threshold specified as 1 = 5.
If this limit was not exceeded, the responses were assigned to the “Others” group. The
results are presented as a percentage of answers within all answers. Empty answers were
not counted.

A person was considered partly vaccinated if they have received only one dose of a
2-dose vaccine protocol. A person was considered fully vaccinated if they have received a
single-dose vaccine or both doses of a two-dose vaccine.

The data were organized and analyzed in Microsoft Office Excel (version 2106 for
Windows, Microsoft Corporation, Redmond, WA, USA) and GraphPad Prism (version 8.0.0
for Windows, GraphPad Software, San Diego, CA, USA).

3. Results
3.1. Response Rate

The questionnaire was filled out by 2716 out of 9922 addressed members of the
chamber. The response rate was 27.4%. A total of 24.3% of all chamber members (n = 11,162)
participated in the questionnaire [16].

3.2. Sex Distribution

Overall, sex information was provided by 2708 participants. A total of eight partici-
pants did not reply to this question. Females counted for 1871 (69.1%) respondents, while
males for 837 (30.9%). This distribution corresponds to the overall distribution of females
and males within the chamber population. In the study population, i.e., all members of
the chamber (1 = 11,160), there were 67.2% of females and 32.8% of males (illustrated in
Figure 1).
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Sex distribution Age distribution

Study participants

Study population

<30 30-40 40-50 50-60 60-70 >70

Female 22.6% 23.9%
672 % 18.4%

13.2% 5
12.4% 9.5%

| I I I I |
<30 30-40 40-50 50-60 60-70 >70
Figure 1. Sex and age distribution of the study participants and the study population.

3.3. Age Distribution

The question on age was answered by 2712 accountants, and four left it unanswered.
The median age group of the survey participants is 50-60 years. The age of the study
participants and the study population, i.e., all members of the chamber, is shown in
Figure 1. Compared to the study population, fewer people under the age of 30 and over
the age of 70 are represented among the study participants.

3.4. COVID-19 Vaccination
3.4.1. Approach to COVID-19 Vaccination in the Entire Study Population

This question was answered by 2703 respondents; 13 respondents skipped this ques-
tion. A total of 2243 respondents (83.0%) stated that their vaccination has started or is
completed, 436 (16.1%) stated that their vaccination has neither started nor been completed,
and 24 (0.9%) stated that they are registered for vaccination. Groups waiting for vaccination,
with started or completed vaccination, account for 83.9% (illustrated in Figure 2).
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Approach to COVID-19 vaccination
The whole study population

No.of responses %

2243 83.0
83.9%
L4 o 24 0.9
vaccination
registered/started/completed 436 161
Share of participants vaccinated against COVID-19
The whole study population
Answer No.of responses %
2163 79.6
79.6%
° o Partly vaccinated against 86 22
participants were fully COVID-19 -
vaccinated agains COVID-19
The rest 467 17.2

Figure 2. Approach to vaccination, the entire study population, and share of participants vaccinated
against COVID-19.

3.4.2. Reasons Leading to COVID-19 Vaccination

Qut of 2267 respondents who stated that they are registered for vaccination or their
vaccination has started or been completed, 2260 stated a reason for their vaccination. A
total of 2069 (91.5%) replied it was due to their profession, 96 (4.2%) were vaccinated due
to their age, 49 (2.2%) due to their health condition, 25 (1.1%) wanted to avoid restriction
for unvaccinated people, 10 (0.4%) stated some kind of inner motivation, and the reasons
of 11 (0.5%) participants were classified as “Others”.
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3.4.3. Reasons Leading to Avoiding COVID-19 Vaccination

Out of the 436 respondents who have not been registered for vaccination or stated that
their vaccination has neither been started nor been completed, 429 replied to a question
about the reason for avoiding vaccination. A total of 215 (50.1%) stated that they do not
want to be vaccinated, 78 (18.2%) replied that they have laboratory tested anti-COVID-19
antibodies, 42 (9.8%) reported medical contraindication, 26 (6.1%) were diagnosed with
COVID-19 in the last 180 days, 19 (4.4%) were pregnant or breastfeeding, 43 (10%) did not
want to answer, and 6 (1.4%) stated reasons classified as “Others,” which are [llustrated in

Figure 3.

Figure 3. Reasons leading to avoiding COVID-19 vaccination.

Based on this summary, 165 respondents from the group unregistered for vaccination
and unvaccinated stated medically relevant reasons for avoiding vaccination (antibodies,
COVID-19 infection in the last 180 days, medical contraindication, pregnancy, and breast-
feeding). The reasons “I do not want to” and “I do not want to reply” were considered
as medically irrelevant reasons for avoiding vaccination. Pregnancy and breastfeeding as
medically relevant reasons for avoiding vaccination are further discussed in the Discussion.
In summary, 89.5% of all participants were either registered for vaccination, partly or fully
vaccinated, or had medical reasons to avoid vaccination.

3.4.4. Share of Participants Vaccinated against COVID-19 in the Entire Study Population

Out of the total of 2716 participants, 2163 (79.6%) stated that they are fully vaccinated
against COVID-19, and 86 (3.2%) stated that they are partly vaccinated against COVID-19
(illustrated in Figure 2). It is important to note that “The rest” category does include indi-
viduals who had medically relevant reasons to avoid vaccination. This methodology was
adopted to maintain comparability with other COVID-19 vaccination statistics, including
Czech national vaccination statistics.

3.4.5. Share of Participants Vaccinated against COVID-19 Based on Sex

A total of 2708 participants stated their sex. The categories fully vaccinated /partly
vaccinated/the rest for males were 84.1%/2.4%/13.5%, respectively, and for females the
were 77.7%/3.5%/18.8%, respectively. The difference in vaccination (fully and partly
vaccinated vs. the rest) between males and females was statistically significant (p = 0.001;
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chi-square with Yates’ correction) with an odds ratio (OR) of 1.48 (95% confidence interval
(CI) 1.045 to 1.862), which is illustrated in Figure 4.

Share of participants vaccinated against COVID-19
Distribution by sex

KKk

100

17.2 188

75

% 50 —

25—

All Females

® Fully Partly The rest

Figure 4. Share of participants vaccinated against COVID-19 based on sex. The difference in vacci-
nation with at least one dose between males and females was statistically significant (*** indicates
p = 0.001; chi-square with Yates” correction; OR = 1.48, 95% CI 1.045 to 1.862).

3.4.6. Share of Participants Vaccinated against COVID-19 Based on Age

The categories fully vaccinated/ partly vaccinated/ the rest were further sorted based
on age. The results are shown in Figure 5. A detailed analysis of each age group and sex is
provided in Supplementary Materials Figure S1.

Share of participants vaccinated against COVID-19

Distribution by age

100

30-40 40-50 50-60

® Fully Partly The rest

Figure 5. Share of participants vaccinated against COVID-19 based on age.
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3.4.7. Time Distribution of Achieving Full Vaccination

Respondents who stated that they had completed vaccination against COVID-19 were
asked when their vaccination was completed. Out of them, 2160 participants replied to this
question. None of the respondents indicated that their vaccination was completed before
December 2020 or after June 2021. The detailed results are provided in Supplementary
Materials Figure S2.

3.4.8. Comparison of Full COVID-19 Vaccination within the Study Population and the
General Population in the Czech Republic

The share of fully vaccinated participants in this study was 79.6%. As none of the
respondents indicated that their vaccination was completed after June 2021, the end of
the reference period for this comparison was set for 30 June 2021. Thus, this chapter
compares the share of fully vaccinated persons within this study population and the
general Czech population as of 30 June 2021. According to data, as of 30 June 2021, 30.8%
of the population in the Czech Republic was fully vaccinated. The difference is statistically
significant (p < 0.0001, chi-square with Yates” correction, OR = 8.167, 95% CI 7.438 to 8.966)
and is illustrated in Figure 6. The results of this subchapter are further analyzed in the
Discussion section.

100
koK
75—
R 50
25 —
0
Study population Czech general population

(Czech Dental Chamber members)

@ Fully vaccinated

Figure 6. Comparison of full COVID-19 vaccination within the study population and Czech general
population. **** indicates p < 0.0001, chi-square with Yates’ correction, OR = 8.167, 95% CI 7.438
to 8.966).

3.4.9. Type of COVID-19 Vaccine Received

Participants who stated that their COVID-19 vaccination had started or been com-
pleted were asked about the type of vaccine they received. Out of 2243 respondents, 1981
(88.3%) stated they received Comirnaty vaccine (Pfizer-BioNTech), 144 (6.4%) received
the Spikevax vaccine (Moderna), 103 (4.6%) received the Vaxzevria vaccine (AstraZeneca,
Oxford Biomedica Limited), 14 (0.6%) received the Janssen vaccine (Johnson & Johnson),
and 1 (0.04%) did not know.

3.4.10. How Was Vaccination Managed

Participants who stated that their COVID-19 vaccination had started or been completed
were asked how their vaccination was managed. Out of 2250 respondents, 1449 (65.3%)
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stated they were vaccinated in a specialized vaccination center, 437 (19.7%) replied a
regional chamber office managed their vaccination, 205 (9.2%) stated that their vaccination
was managed by their employer, 60 (2.7%) were vaccinated by a general practitioner, 47
(2.1%) stated they were vaccinated in a hospital, and 22 (1.0%) provided answers classified
as “Others”. This topic is further discussed in the Discussion section.

3.4.11. A COVID-19 Vaccine Breakthrough Infection Rate

Of those who were fully vaccinated, nine admitted that they were infected with
COVID-19 after the vaccination was completed. This represents a 0.42% rate of break-
through infection. Data on the prevalence of COVID-19 among respondents are available
in our previous publication [3].

4, Discussion

Dentists are in close contact with patients, and their work environment is associated
with high droplet formation. Such conditions predispose dentists to be prone to droplet
infections, including COVID-19. Despite this fact, there is insufficient information on the
impact of COVID-19 on dentists. Reflecting this situation, the Czech Dental Chamber initi-
ated an extensive survey divided into three chapters: COVID-19 Prevalence, Vaccination,
and Epidemiology. Almost a quarter of the entire chamber was involved, resulting in one
of the largest national surveys among dentists, both absolutely and relatively. A study
on the prevalence of COVID-19 among Czech dentists was published in November 2021,
vaccination data are part of this work, and a chapter on epidemiology will be processed
early in 2022, making Czech dentists one of the best-described professional groups during
the COVID-19 pandemic.

As no information on the vaccination process among Czech dentists was available
before the start of the survey, we first decided to find out what approach they have to
vaccination, including persons registered for vaccination, followed by a question about
the reason for their decision. This procedure was chosen to also include those who had
the willingness to be vaccinated but had not been vaccinated yet. The results revealed that
almost all participants who showed an interest in vaccination did not delay it, but they
were already in the process of vaccination. Their reasons were more than 90% professional,
and only 25 respondents stated that they were motivated negatively, e.g., avoiding travel
restrictions. A significant proportion of unvaccinated respondents stated medically rel-
evant reasons for avoiding vaccination, such as laboratory-tested antibodies or medical
contraindication. In summary, 89.5% of all participants were either registered for vaccina-
tion, partly or fully vaccinated, or had objective reasons to avoid vaccination. Some of the
medically relevant reasons for avoiding vaccination, such as pregnancy and breastfeeding,
are not considered medically relevant reasons to avoid vaccination today. However, in
the first half of 2021, there was insufficient information on the safety of vaccines for these
groups. The official recommendation for vaccination of pregnant and breastfeeding persons
against COVID-19 was not issued in the Czech Republic until June 2021 [17]. Therefore,
the classification of these reasons as “medically relevant” is correct for evaluating the
approach to vaccination at the time of the survey, as it was consistent with the current state
of knowledge.

Overall, 79.6% of all participants had completed vaccination against COVID-19. This
result shows a very positive attitude of Czech dentists to vaccination as its rate is signif-
icantly higher than in the general Czech population. However, the comparison of the
proportion of vaccinated persons among the members of the Czech Dental Chamber and
the entire general population is limited by the different approaches to vaccination on the
basis of profession and age. First, health professionals had government-guaranteed priority
access to vaccination because of their profession. The general population’s access to vacci-
nation was restricted due to a lack of vaccines in the first half of 2021. Second, dentists are
university-educated people; hence, the study group consists of adults of different ages than
the general population. To reflect on the potential bias resulting from the professional and
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age specificities of our study group, we decided to include COVID-19 vaccination statistics
of the Czech general population over 25 years old for comparison. As all respondents
admitted that their vaccination was completed by the end of June 2021, the first time point
for comparison was set at 30 June 2021. On this date, ~40.7% of the general Czech popula-
tion over the age of 25 years were fully vaccinated [18,19]. To eliminate the professional
advantage of dentists in having access to vaccination, the second time point for comparison
was set at 30 September 2021. At that time, vaccination had been available for a sufficiently
long time without professional restrictions to all adults. On 30 September 2021, ~67.5% of
the general population over the age of 25 years were fully vaccinated [18,19]. From this
analysis, it is clear that even after the elimination of bias influences (occupational and age
restriction), vaccination among dentists remains significantly higher than in the comparable
general Czech population. The authors considered it important that the results of this study
are comparable with other studies. Since vaccination data are generally presented mostly as
a percentage of the general population, we decided to present the data in the same way and
comment on the population specifics of this study here in the Discussion. We believe that
the data provide the highest possible informativeness and comparability in this manner.

The more positive approach to vaccination against COVID-19 among Czech dentists
could be due to their education type, as all Czech Republic dentists have graduated from
medical universities. This is in accordance with the findings of Siegler et al., who observed
higher willingness toward COVID-19 vaccination among persons with a bachelor’s or
graduate degree than among persons with lower education [20]. Additionally, a work of
Abedin et al. indicates that people with a higher level of education have a more positive
approach to vaccination [21]. Itis also interesting that although the previous study revealed
that the prevalence of COVID-19 was higher among Czech dentists than in the general
Czech population, their willingness to vaccinate was higher [3]. On the other hand, the
willingness to be vaccinated can be higher in dentists who are also willing to participate in
this kind of study. Additionally, some respondents could not disclose a refusal to vaccinate
for professional reasons and avoid social disapproval. For more reliable data, it would
be necessary to have the respondents” medical records available for verification, which is
impossible due to the confidentiality of this data.

The vaccination rate among respondents in age categories over 60 years was notably
higher (by 10-15%) than in younger groups. Such a result may be due to the greater
danger of COVID-19 for the elderly. The highest proportion of fully vaccinated people
was among males aged 60-70, and the lowest among females aged 30-40. The ratio of
vaccinated individuals was statistically higher among men. However, we do not consider
this result epidemiologically significant as rather sociological. Compared to the entire
study population, fewer people under the age of 30 and over 70 are represented among the
study participants. These differences partially balance each other, as the vaccination rate
was lower among people under 30 and higher among people over 70 in the general Czech
population. However, this result can still be a source of bias.

From the presented data, it is evident that over 73% of respondents stated that their
vaccination was completed by the end of March 2021, the rest by the end of June 2021. None
of the respondents indicated that their vaccination was completed after June 2021, although
the survey ended on 4 September 2021. These results suggest that there was an apparent
attitude towards vaccination among respondents. Those who wanted to be vaccinated did
so by a majority as soon as possible. Those who avoided vaccinations have consistently
maintained this approach. In future population studies among Czech dentists, it will be
interesting to see how this approach changes after introducing further measures, such as
compulsory vaccination of health professionals. This will be addressed in the next phase of
our research.

The most commonly accepted type of vaccine among respondents was Comirnaty
(Pfizer). We believe that this was for two reasons. First, this vaccine has been presented as
the most effective. Second, Comirnaty (Pfizer-BioNTech) was the majority vaccine given in
vaccination centers, and most respondents stated that they were vaccinated there. This was
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probably due to vaccination management in the Czech Republic that was based mainly on
large vaccination centers. In the first half of 2021, the situation with access to vaccination

was organizationally complicated, even for eligible groups such as health professionals.

Most members of the Czech Dental Chamber managed their vaccination by themselves
via official registration, but some used the assistance of the chamber. The purpose of the
vaccination management question was to find out which part of the chamber members
used the standard registration process, identify the chamber’s role in the organization, and
the facilities in which the dentists were vaccinated. Unfortunately, within those who were
vaccinated with the assistance of the chamber, it was not possible to decipher in which
facility the chamber provided them with vaccinations. Despite this limitation, we decided
to present these data as it provides important information about where the dentists were
vaccinated.

The comparison of this study with the studies of other authors is limited by the
different methodology, population, or time window of the studies. To date, there is only a
very limited number of studies focusing on vaccination among dentists, and most of them
focus only on respondents’ willingness to get vaccinated and not on actual vaccination
data. At the same time, these studies usually included smaller numbers of participants
compared to ours. Nasr et al. conducted an online survey involving 529 Lebanese dentists
between 15 and 22 February 2021 [11]. A total of 86% of participants were willing to receive
or have already received a COVID-19 vaccine. Compared to our study, in which 83.9% of
participants answered that they were either registered for vaccination or that vaccination
had already started or was completed, this is a similar result. The authors also mention
that the high level of vaccine acceptance is probably due to the high occupational risk
of COVID-19 infection. This also corresponds with the results of our study, as 91.5% of
respondents stated that the reasons for vaccination were primarily professional. According
to an online survey performed by Zigron et al., the overall rate of acceptance fora COVID-19
vaccine among Israeli dental professionals during March-April 2020 was 85% [12]. A study
by Papagiannis et al. among healthcare professionals involving 80 dentists in December
2020 showed a 78.5% acceptance level of the COVID-19 vaccine [13]. Another online
survey performed among 2678 healthcare workers in France and French-speaking parts
of Belgium and Canada in October and December 2020 showed a 71.6% high or moderate
acceptance rate of the COVID-19 vaccine [14]. A COVID-19 vaccine acceptance survey
among US healthcare workers performed in October and November 2020 showed that 36%
of respondents were willing to take the vaccine as soon as it became available, 56% were not
sure or would wait to review more data, and 8% did not plan to get the vaccine [15]. The
data from these studies generally show similar results to our study. However, they identify

only a possible approach to vaccination, not a result that reflects a real vaccination rate.

Our work is one of the first to provide real data on healthcare workers vaccination and, as
far as we know, the first to provide data on vaccination among a completely homogeneous
population of dentists. The next phase of the research describing the impact of COVID-19
on Czech dentistry will be initiated in 2022, providing further comparable epidemiological
and sociological data.

5. Conclusions

The study provided information on COVID-19 vaccination characteristics among

the members of the Czech Dental Chamber during the pre-booster vaccination phase.

The results revealed that the acceptance of COVID-19 vaccination and the COVID-19
vaccination rate were significantly higher among Czech dentists compared to the general
Czech population.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/vaccines10030428 /51, Figure S1: Share of participants vaccinated
against COVID-19 based on age and sex. Values are given as percentages; Figure S2: The month
when full vaccination was achieved; Table S1: Questions and their classification.
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3.6.3 COVID-19 Prevalence among Czech Dentists
Clanek vyhodnocuje prevalenci onemocnéni COVID-19 mezi ¢eskymi zubnimi lékafi, onemocnéni se
PCR testem potvrdilo u 13,9 % z nich, cozZ je statisticky vyznamné nizsi prevalence, nez méla ve
stejném obdobi celd ¢eska populace (15,6 %). Predpokladané misto nakaZeni virem SARS-CoV-2
bylo nej¢astéji v domacim prostfedi. Nutnost |éCby za hospitalizace koreloval s vékem, zadny zubni
lékaF mlads$i 40 let nemusel byt v souvislosti s COVID-19 hospitalizovan. Clanek vychazi z dat
ziskanych od téméF % zubnich lékaiG plsobicich na Uzemi CR. Takovad mira pokryti sledované
populace byla, minimalné v okamziku publikovani prace, unikatni v celosvétovém méritku. Studie

provedené v USA mély nizsi absolutni pocet ucastnik( [287, 288].
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Abstract: This work evaluates the prevalence of coronavirus discase (COVID-19), a viral infection
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), among members of
the Czech Dental Chamber. The assessment was based on an online questionnaire filled out by
2716 participants, representing 24.3% of all chamber members. Overall, 25.4% of the participants
admitted they were diagnosed with COVID-19 by 30 June 2021, with no statistical differences between
the sexes. While in the age groups under 50 the reported prevalence was around 30%, with increasing
age, it gradually decreased to 15.2% in the group over 70 years. The work environment was identified
as a place of contagion by 38.4% of the respondents. The total COVID-19 PCR-verified positivity
was 13.9%, revealing a statistically lower prevalence (p = 0.0180) compared with the Czech general
population, in which the COVID-19 PCR-verified positivity was ~15.6% (fourth highest rank in
the world). The total infection-hospitalization ratio (IHR) was 2.8%, and the median age group of
hospitalized individuals was 60-70 years. For respondents older than 60 years, the THR was 8.7%,
and for those under 40 years, it was 0%. Of the respondents, 37.7% admitted that another team
member was diagnosed with COVID-19, of which the most frequently mentioned profession was a
nurse/dental assistant (81.2%). The results indicate that although the dentist profession is associated
with a high occupational risk of SARS-CoV-2 infection, well-chosen antiepidemic measures adopted
by dental professionals may outweigh it.

Keywords: COVID-19; SARS-CoV-2; prevalence; dentistry; pandemic; dentist; occupational health;

infection

1. Introduction

Coronavirus discase (COVID-19) is a viral infection caused by the newly isolated
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The standard clinical
features are of a wide flulike spectrum, including fatigue, taste and smell loss, cough,
headache, or fever. However, in some patients, it can lead to a more severe form, including
breathing difficultics, respiratory failure, or acute inflammatory response, which could be
fatal [1,2]. The rapid spread of SARS-CoV-2 is mainly due to the type of its transmission
from person to person via respiratory droplets or mucosal contact or less often by contact
with fomites [3-5]. The first official case of SARS-CoV-2 was reported in Wuhan City,
Hubei Provinee, China, in December 2019 [6]. Due to its global spread, it soon became a
worldwide health threat broadly affecting human society and leading the World I lealth
Organization to classify COVID-19 as a pandemic disease as of 11 March 2020 [7].

The first cases of COVID-19 were recorded in the Czech Republic at the beginning of
March 2020. The Czech government quickly issued a number of antiepidemic measures,
which made the virus spread very limited. At the end of August 2020, the cumulative
numbers of COVID-19 PCR-verified cases and total deaths per 100,000 people were 230
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and 4, respectively [8,9]. However, since September 2020, the number of infected patients
has risen sharply. During the autumn of 2020 and the spring of 2021, the Czech Republic
was one of the countries most affected by COVID-19. As of the reference period of this
study (i.e., 30 June 2021), the Czech Republic had 15,546 cumulatively PCR-verified infected
per 100,000 people, which was the fourth highest number in the world [10]. On the same
date, the number of total deaths related to COVID-19 per 100,000 people was 283, which
was the fourth highest number in the world [11].

The transmission of SARS-CoV-2 is mainly via droplets, and in areas where there isa
great fluctuation and accumulation of individuals, the spread of the disease is heightened.
This also applies to medical facilities, making healthcare professionals vulnerable to COVID-
19, with a special risk for those whose work is associated with mucus and saliva droplets.
This is especially true for dental professionals. The dentist’s work is associated with close
contact with many people and producing a large amount of aerosol containing the patient’s
saliva and mucus droplets. Due to the high speed of dental rotary instruments, the aerosol
swirls at a high speed to a distance of several meters from the source. Thus, the work
environment of dentists is particularly risky, and dentists are one of the highly vulnerable
groups [12].

During the COVID-19 pandemic, general healthcare was suppressed in the Czech
Republic. However, a survey performed among members of the Czech Dental Chamber
revealed that Czech dentists worked even throughout the pandemic [13]. During the
spring of 2020, in the Czech Republic also called the “first wave” of COVID-19, more
than 90% of the participating dentists replied that their practices were open. During the
period from autumn 2020 to spring 2021, also called the “second wave” of COVID-19, more
than 96% of them replied their practices remained open. From those who closed their
practices during the period from March 2020 to March 2021, only less than 10% reported
that the closure was longer than 4 weeks. The data showed that Czech dentistry remained
very operational during the whole pandemic. This approach was rare on a European and
global scale [13]. Such conditions make Czech dentists a unique study group to assess the
impact of COVID-19 on dental professionals as it minimizes the bias resulting from their
workplace.

Based on the combination of these three factors—high national prevalence, a signifi-
cant risk of infection due to work settings, and high workload during pandemics—Czech
dentists form a unique group with a presumption of high COVID-19 prevalence. At the
same time, it could be assumed that dentists will be more affected by COVID-19 than the
Czech general population due to the work environment. Furthermore, as Czech dentists
remained more operative during the pandemic than their counterparts in other countries,
it can be assumed that the regional impact of COVID-19 on this professional group was
greater. However, these assumptions are hypotheses only and have not yet been addressed
in any study.

On the other hand, Czech dentists were aware of these risks, and in order to main-
tain high operability, they adopted strict antiepidemic measures, such as an anamnestic
questionnaire for each patient, regular testing of dental team members, planning a daily
schedule to minimize patient accumulation in dental practices, rubber dam use, barrier
precautions, minimizing aerosol spread, or establishing dental centers for the treatment
of COVID-19-positive patients. These measures were aimed at minimizing the risk of
transmission from patients to staff and vice versa, between staff, and between patients. The
Czech Dental Chamber was one of the first dental chambers in Europe to issue antiepidemic
recommendations for its members, and ordinary members of the chamber were also very
proactive in this regard. These thorough measures could significantly reduce the risk of
COVID-19 transmission in dental practices. However, so far, there are no data available to
confirm this assumption.

To reflect the need to obtain statistically relevant quantifying data, the Czech Den-
tal Chamber decided to conduct a survey among its members, the results of which are
presented in this study.
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The aim of this work is to assess the impact of COVID-19 on Czech dentists.

2. Materials and Methods
2.1. Design

This ad hoc, self-administered, cross-sectional, online survey was conducted by the
Czech Dental Chamber and filled out by chamber members. All participants were informed
about the purpose of the study, and none of them had a patient status. The questionnaire
was anonymous; reported data did not include any identifying information that could be
used to trace the participants and did not allow any association with the person answering.
The participants were not rewarded with any direct benefits for participating in the survey.
This study was conducted in accordance with the Declaration of Helsinki.

The presented data were obtained from the answers to 9 questions. Out of these
questions, 8 were close-ended, and 1 was semi-close-ended (prefilled close-ended answers
along with the option to reply in an open form). The whole questionnaire was in the Czech
native language and was designed in collaboration with experts from the chamber, the
academic community, and general practitioners.

A description of the questions, including the type and number of answers, is given in
Table 1.

Table 1. Questions and their classification.

Number of Closed-Ended

Question Mark Question Question Type Answer Options Answer Choice
Q1 Sex Closed 2 Single
Q2 Age Closed 6 Single

Were you diagnosed with COVID-19 .
Q3 by 30 June 20217 Closed 3 Single
Q4 How was COVID-19 diagnosed? Closed 8 Multiple
Q5 Where did the treatment take place? Closed 5 Single
Q6 Do you know where you got infected? Closed 3 Single
Where did the transmission of . 5
Q7 COVID-19 occur? Semiclosed 6 Single
Was another member of the team .
Qs diagnosed with COVID-19? Closed = Single
Q9 Which team member was it? Closed 5 Multiple

2.2. Sample

To address the members of the Czech Dental Chamber, invitations for participation
in the survey were sent to all 9922 officially registered e-mail addresses in the chamber
database. Each address represents one chamber member. The addressees were asked
to fill out the questionnaire from 23 June to 4 September 2021. According to the Czech
Dental Chamber 2020 Annual Report, the chamber had 11,160 members as of 31 December
2020 [14]. Thus, the survey addressed 88.9% of the chamber members. Membership in the
Czech Dental Chamber is compulsory for all dentists working in the Czech Republic.

2.3. Sample Size Relevancy

Based on the total number of chamber members, the minimum relevant number of
survey participants was set at 372. This quantification was assessed by the online Netquest
calculator using Formula (1). For the calculation, a study universe of the members of
the Czech Dental Chamber (N = 11,162), a margin of error of 5%, a confidence level of
95%, and a standard heterogeneity of 50% were used. As the sample size of this study
(2716 participants) significantly exceeds the minimum required value (7 = 372), the results
are statistically relevant.

N-Z2p-(1-p)

"TN-De+Zp(-p) M
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Formula (1). Relevant sample size calculation. Sample size calculated (n), size of the
universe (N), deviation from the mean value (Z), maximum margin of error tolerated (e),
expected proportion (p).

2.4. Data Collection

The invitation to participate was sent by e-mail to 9922 officially registered e-mail
addresses of the chamber members. The e-mail contained a link to an online questionnaire
in Google Forms (Google, Mountain View, CA, USA). The compatibility of the questionnaire
interface was not limited and included a mobile phone, desktop computer, laptop, or tablet
with support for all the most used operating systems. The collected data were stored in the
Google Forms cloud database and downloaded after the whole survey was completed.

2.5. Statistical Analysis

After the survey was completed, the results of all the questions were downloaded
from the Google Forms cloud database. The results of close-ended questions (Q1-6, Q8,
and Q9) were analyzed and presented as the percentage of individual answers within all
the answers provided. Blank responses were not included in the total number of responses.

Responses to the semi-close-ended question (Q7) were analyzed individually. Each
open-ended answer was evaluated independently by two authors (J.S. (Jan Schmidt), V.P.).
Results disagreeing between the authors were resolved by a decision of the third author
(J.T.). Open responses that were of similar meaning to closed responses were transferred
to the appropriate closed response category. The remaining answers were put into new
groups according to their meaning. Newly formed groups that exceeded the specified limit
in frequency (1 = 5) were presented as separate answers within the results. Answers that
did not exceed this limit were classified in the “Others” category. Results were analyzed
and presented as the percentage of individual answers within all answers provided. Blank
responses were not included in the total number of responses.

To compare the COVID-19 prevalence between the Czech Dental Chamber members
and the Czech general population, it was necessary to use the same methodology. The
available COVID-19 prevalence rate within the Czech general population was based on
PCR-confirmed cases and did not include cases diagnosed with clinical symptoms. As of
the end of this survey, the COVID-19 cumulative cases among the Czech general population
was 15,546 per 100,000 people [10]. In order to compare these values with the results of our
study, only PCR-verified diagnoses were used.

The data were analyzed using custom Microsoft Office Excel formulas (version 2106
for Windows, Microsoft Corporation, Redmond, WA, USA) and GraphPad Prism (version
8.0.0 for Windows, GraphPad Software, San Diego, CA, USA). Chi-square with test Yates’s
correction was used for statistical analysis; * indicates p < 0.05.

3. Results
3.1. Response Rate

A total of 2716 respondents took part in the survey. Based on the 9922 e-mails sent,
the response rate was 27.4%, representing 24.3% of all the chamber members (1 = 11,162)
(Figure 1).
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11160
10000 — ==
7 500 —
5000 —
2716
2500 —
0 -
Number of Czech Number of Study
Dental Chamber e-mails sent participants
members

Figure 1. Response rate. The 2716 participants represent 27.4% of all the e-mail addresses included and 24.3% of the Czech
Dental Chamber members.

3.2. Sex Distribution

A total of 2708 respondents stated their sex, and 8 skipped this question. A total of
1871 (68.9%) selected the female option, and 837 (30.8%) selected the male option (Figure 2),
which also corresponds to the dominant representation of women among Czech dentists
(64.9%) [14].

Sex distribution

Answer no. of responses %

Female 1871 69.1
Male 837 30.9
Skipped 8 0.3

® remale @ Male @ Skipped

Figure 2. Sex distribution of the study participants.
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3.3. Age Distribution

A total of 2712 respondents stated their age, and 4 skipped this question. The distribu-
tion is illustrated in Figure 3 and approximately corresponds to the age composition of the
chamber members [14]. The median age group is 50-60 years.

Age distribution
no. of
Age responses
<30 187 6.9
30-40 709 26.1
40-50 446 16.4
50-60 479 17.7
60-70 740 27.3
<0 30-40 40-50 50-60 60-70  >70 >70 151 5.6

Figure 3. Age distribution of the study participants.
3.4. COVID-19 Prevalence

3.4.1. COVID-19 Prevalence in the Whole Study Population

A total of 2716 respondents replied to this question. No respondent skipped this ques-
tion. The results are presented in Figure 4. These data reveal that 691 (25.4%) respondents
admitted they were diagnosed with COVID-19 by 30 June 2021.

Were you diagnosed with COVID-19?
The whole study population

Answer no. of responses

%
660

25.4%

ye

Did not know 232 85

Figure 4. COVID-19 positivity, the whole study population.
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3.4.2. COVID-19 Prevalence Based on Sex

Sex-based COVID-19 prevalence is provided in Figure 5. Detailed data about the
answers provided are available in the Supplementary Material.

Were you diagnosed with COVID-19?

Distribution by sex
100
75 —
50 —
25
0 |
All Females Males
®No @ Ves Do not know

Figure 5. COVID-19 positivity, distribution by sex.

3.4.3. COVID-19 Prevalence Based on Age

Age-based COVID-19 prevalence is illustrated in Figure 6. Age- and sex-based COVID-
19 prevalence is shown in Figure 7. Detailed data about the answers provided are available
in the Supplementary Material.

Were you diagnosed with COVID-19?

Distribution by age
100 —
30-40 40-50 50-60 60-70

@ No @ Yes Do not know
Figure 6. COVID-19 positivity, age distribution.
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Were you diagnosed with COVID-19?

Distribution by age and sex
<30 30-40
100 100
754 75 <
50 50
25+ 25 -
0- 0 -
Females Females
50-60
100 100 —
75
50 —
25
0
Females Females
>70
100 100 —
75 75 -
50 - 50
25 25 -
0- 0 -
Females Females Males
®no @ ves Do not know

Figure 7. COVID-19 positivity, age and sex distribution.
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COVID-19 diagnostics

3.5. COVID-19 Diagnostics

This question was addressed only to the respondents who confirmed they were
diagnosed with COVID-19 in Q3 (n = 691). A total of 651 (94.2%) respondents reported
1328 answers to this multiple-choice question. The results are presented as a number of
answers, percentage of respondents choosing this answer, and frequency of an answer
among all answers in Figure 8.

no.of % of % of all

428 65.7 322

302 464 227

PCRtest 308 473 232
n 164 252 123
63 9.7 47

43 6.6 32

by PCR test . 6 09 05
Lung CT scan 14 22 11

Figure 8. COVID-19 diagnostics.

There were a total of 520 respondents who chose to answer either “clinical symp-
toms” or “taste and smell loss”. An answer containing some type of test was selected by
496 respondents. The intersection of these two groups was 365 respondents. In 76.2% of
the respondents, the diagnosis of COVID-19 was confirmed by a test. In 23.7%, it was
diagnosed solely on the basis of clinical symptoms. In 57.9%, the diagnosis was confirmed
with a PCR test.

3.6. Comparison of COVID-19 Prevalence among the General Population in the Czech Republic

As of the end of this survey, the COVID-19 cumulative cases among the Czech general
population was 15,546 per 100,000 people [10]. The PCR-verified prevalence within our
study is 13.9%. Compared with the PCR-verified positivity in the general population, the
difference is statistically significant (p = 0.0180) (Figure 9).
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20

15 —

Czech general population Study population
(Czech Dental Chamber members)

@ PCR-verified COVID-19 positivity in the population

Figure 9. Comparison of COVID-19 prevalence in the Czech general population and its estimation within the population
of Czech Dental Chamber members. Chi-square with test Yates’s correction was used for statistical analysis; p = 0.0180.

* indicates p < 0.05.

3.7. Place of Treatment

This question was addressed only to the respondents who confirmed they were
infected with COVID-19 in Q3 (11 = 691). A total of 646 (93.5%) respondents answered this
question.

The vast majority of the participants (628, 97.2%) answered that they were being
treated in the household. Only 2.8% of COVID-19 cases led to hospitalization (Figure 10).
The median age group of those hospitalized was 60-70 years. In the group of respondents
older than 60 years, the infection-hospitalization ratio (IHR) was 8.7%. On the other hand,
none of the hospitalized were under the age of 40; the IHR under the age of 40 was 0%.
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Place of treatment

Answer no. of responses %

2.8%

hospitalized

Figure 10. Place of treatment.

3.8. Awareness of Where the Infection Occurred

This question was addressed only to the respondents who confirmed they were
diagnosed with COVID-19 in Q3 (1 = 691). Of them, 650 (94.1%) respondents answered
this question. The results are provided in Figure 11.

Awarness of where the infection occurred

Answer no.of responses %
286 440
232 35.7
132 20.3

Figure 11. Awareness of where the infection occurred.

3.9. Environment Where the Infection Occurred

This question was addressed only to the respondents who reported that they knew or
suspected where they were infected within Q8 (1 = 518). Of them, 517 (99.8%) respondents
answered this question.

101




Int. J. Environ. Res. Public Heaith 2021, 18, 12488 12 0f 16

These results show that 199 (38.4%) respondents identified the work environment as a
source of infection. Together with the domestic environment (47.0%), these two categories
were the dominant source of infection among respondents, jointly responsible for 85.5%
of the reported transmission (Figure 12). Detailed data about the answers provided are
available in the Supplementary Material.

Environment where the infection occurred

® Home

@ work

no. of
Answer
responses
243 47.0
92 17.8
53 10.2
54 104
Other 75 14.6

Other

Figure 12. The environment where the infection occurred.

3.10. Prevalence of COVID-19 among Other Team Members

This question was addressed to all survey participants. Of them, 1683 (62.3%) replied
that they were not aware of any other team member who was ill with COVID-19. A total of
1018 (37.7%) respondents admitted that another team member was ill with COVID-19.

Of the respondents who admitted they were diagnosed with COVID-19, 43.3% also
reported another team member who was diagnosed as well, and 55.6% reported that no
additional team member was diagnosed. Among those respondents who replied they
were not diagnosed with COVID-19, 34.7% also reported another team member who was
diagnosed with COVID-19, while 65% reported that no additional team member was
diagnosed with COVID-19.

3.11. Profession Specification among Other Members of the Dental Team Infected with COVID-19

Those who reported an additional team member diagnosed with COVID-19 in the
previous question (a total of 1018 participants, 37.7%) were asked to specify the profession
of the infected individual. Of them, 990 (97.3%) replied, providing 1124 answers to this
multiple-choice question. The results are presented as a number of answers, percentage
of respondents choosing this answer, and frequency of an answer among all answers in
Figure 13.
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Profession specification among other members of the dental team infected with COVID-19

Receptionist ; Hygienist

no. of % of % of all
Answer i
resp resp resp
y

Nurse/dental assistant 804 81.2 56.2
Another dentist 271 274 19.0
Dental hygienist 165 167 415
Receptionist 123 124 8.6
Dental technician 67 68 4.7

Figure 13. Profession specification among other members of the dental team infected with COVID-19.

4. Study Limitations

There was one limitation that the authors had to address when planning this study
and that they would like to discuss in this section. This limitation was not accidentally
identified during the survey but was known to the authors before the research began. This
chapter describes the limitation causes, possible approaches, and the approach by which
the authors decided to address it.

The aim of the study is to describe the impact of COVID-19 on chamber members. In
order to describe the prevalence of this disease among the respondents, it was necessary to
establish diagnostic criteria. The authors considered whether these criteria would include
only test-verified infections or whether they would be accepted together with diagnosis
based on sole clinical symptoms.

Criteria based exclusively on tests would enhance the validity of the data. However,
this method would lead to skewed results, as a large part of the Czech population was
not tested and passed COVID-19 without test confirmation. At the time of the pandemic,
test sites were overloaded due to the massive community-based virus spreading, and
testing was unavailable to many patients. It is also important to note that one of the
recommendations of the Ministry of Health of the Czech Republic was that people with
COVID-19 should stay at home and be treated at home unless their condition is serious.
The aim of this measure was to keep people with symptoms of COVID-19 in isolation and
not to spread the infection just because of laboratory verification of the infection. Such
a measure was medically correct but led to the real prevalence of COVID-19 among the
population being significantly higher than the prevalence confirmed by the test.

We had two options to address this fact in determining the prevalence of COVID-19
among the study participants. One of them was to consider infected only those respondents
in which positivity for COVID-19 was confirmed by a test. This option would lead to the
acquisition of meticulous solid data but would significantly differ from the real prevalence.
The second option was to accept the infection status regardless of the diagnostic method
(i.e., both test-verified diagnosis and diagnosis based on clinical symptoms). This option
would lead to less solid total data gain but would better correspond to the actual situation.
In the end, we decided to obtain data combining the benefits of both of the abovementioned
options.

In order to avoid skewing the results, we decided to include in the study both the
group with the test-confirmed infection and the group diagnosed on the basis of clinical
symptoms. To be able to distinguish these two groups in the results, the respondents were
asked to indicate how COVID-19 was diagnosed, including sorting by the test used for
diagnosis. Thanks to this procedure, the survey was as inclusive as possible, methodologi-
cally reflecting the epidemiological situation in the country and at the same time providing
meticulous solid data. We consider this procedure to be appropriate, as it offers as much
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data as possible, within which it is still possible to sort the results on the basis of preferred
criteria, such as test-verified infections.

5. Discussion

As there were no relevant quantitative data on the COVID-19 impact on Czech dentists,
the Czech Dental Chamber decided to issue a survey among its members addressing their
COVID-19 anamnesis. The data from this survey are presented in this study. Compared
with studies with a similar focus and methodology, our work is one with the highest
nationwide participation rates [15,16].

As mentioned in the Introduction, it was assumed that the prevalence of this disease
would be high in this group. This assumption was confirmed as 25.4% of the respondents
stated that they were diagnosed with COVID-19. Of the total reported positive cases among
the respondents, the data show that the prevalence was 26.4% among females and 23.3%
among males. An interesting phenomenon was observed across age groups. While in
the age groups under 50 years, the prevalence was around 30%, with increasing age, it
gradually decreased. In the group of 50-60 years, it was 24.8%, in the group of 60-70 years
20.7%, and in the group over 70 years 15.2%. These results may indicate that older members
of the chamber acted with more caution. It is likely that they have reduced their workload
and protected themselves more. Such behavior is only logical because there is a higher risk
of fatal consequences in these age groups. Overall, the highest prevalence was recorded
among women aged 30-40 and 40-50 years (32.5% and 32.4%, respectively), and the lowest
among women between 60-70 years and above 70 years (19.7% and 12.1%, respectively).
Additionally, a significant proportion (38.4%) stated that they were infected in the work
environment.

The PCR-confirmed positivity within the population of this study was 13.9%. As of
the end of this survey, the COVID-19 prevalence among the Czech general population was
15,546 cumulatively infected per 100,000 people (~15.6%) [10]. This comparison (15.6%
and 13.9%) reveals that the prevalence among the respondents of this study was lower
than in the general population. The difference is statistically significant (p = 0.0180). These
outcomes suggest that although the dental profession is associated with a high occupational
risk of droplet infection transmission, including SARS-CoV-19, the working conditions of
dentists in the Czech Republic have not led to a higher prevalence of COVID-19 among
them. Such results demonstrate that properly set working conditions focused on infection
control led to a reduction in occupational infection risk.

For the majority of the respondents (97.2%), COVID-19 infection did not lead to
hospitalization, and they were treated at home. However, 2.8% of the participants stated
that their condition required hospitalization. This result is higher than the usual rate of
COVID-19-related hospitalization. However, this may be influenced by the age composition
of the respondents, as the condition for entering the chamber is a university degree in
dentistry. According to Manochemi et al., the COVID-19 infection-hospitalization ratio
(THR) is 2.1% [17]. However, the THR varies considerably across age groups, ranging from
0.4% for those younger than 40 years to 9.2% for those older than 60 years. In our study,
the median age of the hospitalized individuals was 60-70 years. Among those older than
60 years, the infection-hospitalization ratio (IHR) was 8.7%. On the other hand, none of
those hospitalized were under the age of 40; the IHR under the age of 40 was 0%. These
findings are in accordance with those of Manochemi et al.

Overall, 37.7% of the respondents admitted that another team member was diagnosed
with COVID-19, of which the most frequently mentioned profession was nurse/dental
assistant (81.2%), followed by another dentist (27.4%), dental hygienist (16.7%), receptionist
(12.4%), and dental technician (6.8%). These data may indicate that the distance from the
site of aerosol production decreases the risk of infection. However, these results may be
influenced by the uneven staffing of dental teams. Further studies would be needed to
confirm this conclusion.
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To compare the prevalence of COVID-19 among Czech dentists and their foreign
counterparts, it is necessary to find studies of a similar methodology carried out in a similar
period of time. However, a literature search revealed a lack of studies that met both of these
criteria. In June 2020, a methodologically similar work was performed by the American
Dental Association [15]. The questionnaire survey addressed 2195 dentists in the USA.
Of them, 355 reported that they had been tested for COVID-19. Testing via respiratory,
blood, and salivary samples revealed 3.7%, 2.7%, and 0% COVID-19 positivity. Despite the
methodological similarity of this and our research, the data are not comparable, as they are
separated by an interval of 1 year. Another online survey of dentists, dental hygienists, and
dental assistants from around the world was conducted in August and September 2020 by
Gluckman et al. [18]. The respondents were asked about the COVID-19 positivity among
their dental practice staff. Of the total number of 1154 participants, 210 (18.2%) admitted
COVID-19 infection, of which 186 (16.1%) were confirmed by a test. However, the results of
this study were affected by uneven geographical participation as 48.6% of the participants
were from South Africa. The COVID-19 positivity reported by the respondents from South
Africa was 19%, by others 13%. Comparison with our study is, again, limited by the time
difference of the event.

The literature search shows that studies focusing on the prevalence of COVID-19
among dentists are scant. Although many studies have been published focusing on the
impact of COVID-19 on the operability of dental practices, current works on the impact of
COVID-19 on dental professionals are lacking [13,19,20]. This condition is alarming due to
the high occupational risk of dentists and emphasizes the need for further studies on this
topic. Our study describing COVID-19 prevalence among members of the Czech Dental
Chamber is thus one of the few that describe the impact on this professional group and,
at the same time, the only one that describes this topic a year after the beginning of the
pandemic.

6. Conclusions

This survey conducted among 2716 members of the Czech Dental Chamber reveals
that 25.4% of the participants admitted to being diagnosed with COVID-19 by 30 June
2021. The total COVID-19 PCR-verified positivity was 13.9%, revealing a statistically
lower prevalence (p = 0.0180) compared with the Czech general population (~15.6%). The
results of this study suggest that although the dental profession is associated with a high
occupational risk of droplet infection transmission, including SARS-CoV-19, the working
conditions of dentists in the Czech Republic have not led to a higher prevalence of COVID-
19 infection among them. Such results demonstrate that properly set working conditions
focused on infection control were effective and led to a reduction in the occupational
infection risk.
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4. Abstract

Medication-related osteonecrosis. A COVID-19 disease among dentists

This thesis is a summary of published articles from two thematically different areas. The reason for
this division is the unexpected disruption of normal routine activities caused by the global crisis
triggered by the spread of COVID-19. In a situation where health systems were on the verge of
collapse and an epidemic of a potentially very serious disease was unfolding, it was necessary to
allocate all available capacity to manage this crisis. This situation also led to a disruption in the
regular follow-up of chronically ill patients and the long-term monitoring of patients enrolled in
trials. On the other hand, the crisis provided the opportunity and necessity to orientate oneself in
a completely new situation and to gain knowledge in areas often neglected hitherto.

The issue of medication-related osteonecrosis of the jaws has been a hot topic in maxillofacial
surgery for the last 20 years [1]. It is a complication especially of antiresorptive medication indicated
in the treatment of osteoporosis, multiple myeloma, bone metastases of solid tumors and in other
conditions associated with increased bone turnover. By the very nature of the disease, the
necessary interdisciplinary approach to prevention, diagnosis and treatment of this disease
naturally shapes the scope for a wide range of research, teaching and outreach activities.
Osteonecrosis of the jaw is a relatively rare complication but given the significant number of
patients treated with antiresorptive therapy, the absolute number of people at risk is not negligible
[2]. Medication-related osteonecrosis of the bony ear canal is a disease related etiologically and
anatomically, although much rarer. Its co-occurrence with osteonecrosis of the jaw is possible, and
the dentist or maxillofacial surgeon can contribute significantly to its early diagnosis [3-5]. So far,
only isolated cases of osteonecrosis of the ear canal have been published. One of the articles
published by the author of this thesis gives an overview of the known cases so far and redefines the
disease as medication related ear canal osteonecrosis — MRECO . The article also includes a
classification of the disease into stages and suggests principles of its therapy.

The worldwide spread of COVID-19, which was declared a pandemic by the WHO on March 11,
2020 [6], has had a dramatic impact on everyday life and especially on the health care system, not
excluding dentists [7]. Despite the unfavorable development of the epidemic [8], the Czech Republic
has managed, thanks to the personal commitment of many colleagues, to prevent a widespread
reduction in dental care [9]. Recommendations issued by the Czech Chamber of Dentistry for its
members also contributed to this [10, 11]. The author of this paper participated in the development
of these recommendations as their editor and main author. The development of these
recommendations required obtaining the most up-to-date information available on the nature of
the disease, the characteristics of the causative virus and the possibilities of protection. Once the
basic principles of the recommendations were formulated, it was necessary to verify their
applicability and compatibility with current regulations and rules. In the course of the epidemic, the
appropriateness of the measures was continuously monitored, and the measures were updated as
necessary. To verify the effectiveness of the recommended measures and the level of their
acceptance, the author organised a cross-sectional questionnaire study among Czech dentists [12].
The whole process can, in principle, be likened to a clinical study conducted in real time. The key
moments of the COVID-19 pandemic, the methodology of the validation study and its published
results are described in the second part of this paper.
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5. Seznam pouzitych zkratek

AAOMS American Association of Oral and Maxillofacial Surgeons
ARDS Acute Respiratory Distress Syndrome

aPRF advanced Platelet-Rich Fibrin

ARONJ Antiresorptive Agent-Related Osteonecrosis of the Jaw
ATFF Atypical Femoral Fracture

ATP Adenosine Triphosphate

BMD Bone Mineral Density

BMP Bone Morfogenic Protein

BMU Basic Multicellular Unit

BRONJ Bisphosphonate-related osteonecrosis of the jaw
CDC Centers for Disease Control and Prevention
COVID-19 Coronavirus desease 2019

CRAB Calcium elevation, Renal insufficiency, Anemia, Bone abnormalities
ECDC European Centere for Disease Control and Prevention
FGFs Fibroblasts Growth Factors

HRT Hormon Replacement Therapy

IGF-1 Like Growth Factor 1

L-PRF Leukocyte Platelet-Rich Fibrin

M-CSF Macrophage Colony-Stimulating Factor

MM Multiple Myeloma / Mnohocetny Myelom

MMP-1 Matrix Metalloproteinase-1

MODS Multiple Organ Dysfunction Syndrome

MRON)J Medication-Related Osteonecrosis of the Jaw

mTor Mammalian Target of Rapamycin

Mz CR Ministerstvo zdravotnictvi Ceské republiky

N-BPs Nitrogen-Containing Bisphosphonates

NFATc1 Nuclear factor of activated T cells 1

non-N-BPs non-Nitrogen-Containing Bisphosphonates

OPG Osteoprotegerin

PDGF Platelet Derived Growth Factor

PRF Platelet-Rich Fibrin

PTHrP Parathyroid Hormone-Related Protein

RANK Receptor Activator of Nuclear Factor-kappa B
RANKL Receptor Activator of Nuclear Factor-kappa B ligand
SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus 2
SDF-1 Stromal Derivated Factor 1

SERM Selective Estrogen Receptor Modulators

SIRS Systemic Inflammatory Response Syndrome

SRE Skeletal-Related Events

TGF-B Transforming Growth Factor B

TNF-a Tumor Necrosis Factor a
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7.2 Priloha 2

3. Kde probihala lécha
Onemocnéni COVIDem Oznacte jen jednu elipsu

Prevalenéni studie - zubni lékari
Doma
Rovinnt pole Za hospitalizace na standardnim oddélen
Za hospitalizace na standardnim oddéleni + podévani kysliku
1. Prodéla/a jste v obdobi 1. 3. 2020 - 30. 6. 2021 onemocnéni COVID? * Na JIP/ARO

0znacte jen jednu elipsu. Za pouziti umélé plicni ventilace

Ne  Preskocte ns otézku 16

Ano  Pleskocte na otdzku 2

e -
Jen pozitivni test (bezpiiznakovy pribeéh)  Pleskocte na otdzku 11 4. Kdy nemoc zacala? (Prvni pfiznaky, +/- tyden)

Opak e prvni ) Preskocte na otazku 2

Nevim  Pfeskocte na otdzku 16

_ 5. Po jak dlouhé dobé byl mozny navrat do prace?
Oznaéte jen jednu elipsu.
2. Jak byl COVID diagnostikovan? (Je mozné vice odpovédi) 1-2tydny
Do mésice
Klinické pfiznaky - chfipkové Déle nez mésic
Ztréta chuti a gichu

PCR test
Antigenni test 6.  Drivéjsi navrat do prace nebyl mozny pro:
Antigenni test potvrzeny PCR
Protilétkovy (rapid) test Oznacte jen jednu elipsu.
Protilatkovy (rapid) test potvrzeny PCR
cTplic Narizenou karanténu

Pretrvavéjici potize

Jné:

Hetps fidecs googe comPorsid x25a16Z_gz LB 1EF30PR 74 _f3XbFSeEledit 7 Https itdocs gacge comiermstd 1 Z8e 13 _azSEARGALEIpREGPRI7A_(GhFEaSied: %07
7. Tmpél/a jste po onemocnéni nejakymi diouhodobymi potizemi? O jaké potize slo? 10. Kde doslo k nakaze?
Oznacte jen jednu elipsu.

Ztrata chuti Vrodiné
Ztréta Cichu Ze
Unava V préci, nevim od koho
Dechové potize V préci, od pacienta
Zadné V praci, od dal§iho &lena tymu
Jiné: Jinde, pfipoustim poruseni pravidel proti $ifeni koronaviru

Jinde, v§echna aktudiné platnd pravidla jsem neustale dodrzoval/a

Jné:
8. Jak dlouho tyto potize trvaly?
Oznacte jen jednu elipsu.
Max. 2 tydny
Mésic _
Dva mésice
Vice 11, Jaky test byl pozitivni?
Zadné dlouhodobé potize nebyly Oznacte jen jednu elipsu.
PCR
Antigenni
9. Vite kde doslo k nakaze? P
Protildtkovy

Oznacte jen jednu elipsu.

Ano  Preskocte na otézku 10
Tusim Preskocte na otdzku 10
Vibecnevim  Preskoéte na otszku 16
12, Jakabyla indikace k testu? (Je mozné vice odpovedi)

_ Kontakt s nakazenou oscbou -y reding

Kontakt s nakazenou osobou - pacient

Kontakt s nakazenou osobou - £len dentéiniho tymu
Kontakt s nakaZenou osobou - jinde

Vlastni indikace - napr. pfed navstévou pfibuznych

Jiné:

Hetps fidecs googls comPormrsid Z5at67_qryEAT
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13.  Byla nafizena karanténa?
0Oznacte jen jednu elipsu.

Ano - hygienickou stanici Preskocte na otézku 14
Ano - praktickym Iékafem Preskoéte na otazku 14
Ne-jen sebeizolace Preskocte na otdzku 14

Ne Preskocte na otdzku 16

14, Jak dlouho karanténa nebo izolace trvala?
Oznacte jen jednu elipsu.
Tyden
10dni

14dni

Jiné:

15.  Jak byla ukoncena?
Oznacte jen jednu elipsu.

Jen uplynutim patfiéného casu

Negativnim testem PCR

“tps:itdocs googe confoms)

16. Byl nemocny jiny ¢len tymu?
Oznacte jen jednu elipsu.

Ano  Pleskocte na otdzku 17
Ne Preskocte na otdzku 18

17.  Kdo dalsi onemocnél?

Sestra/Asistentka
Recepéni
Hygienistka
Laborant

Jiny lékaf

18.  Doporugeni CSK na ochranu proti pienosu viru SARS-CoV-2 a onemocnéni
COovID-19

0Oznacte jen jednu elipsu.
PovaZuji za adekvatni Preskocte na otézku 22
Povazuji za piili§ pfisna Preskocte na otézku 19
Povazuji za nedostatecna Preskocte na otdzku 20

Povazuji za nedostatecnd a ochranu jsem rozsifil/a  Preskocte na otdzku 21

19.  Ktera doporuceni povazujete za zbytecna?

Méfenitélesné teploty pred zacdtkem oetreni
Vypliovani anamnestického dotazniku
Poutivéni ochrannych pomucek (respirator, $tit/bryle, pokryvka hlavy)

Jiné:

20. 0 jaka opatieni by se mélo doporuceni rozsirit?

Nucena cirkulace vzduchu ve véech ordinacich

Odsévani aerosolu z oblasti pracowniho pole

Prostorové dezinfekce ordinaci (UV - lampa, generator ozénu, peroxidovy generator)
Testy pacientl pred oSetienim

Méli by byt oSetfovéni pouze akutni pacienti

Vétsina ordinaci by méla byt béhem pandemie zaviend

Jiné:

21. Jaka dodatecna opatieni byla v mé praxi aplikovana

Nucend cirkulace vzduchu - instalovén:
Nucena cirkulace vzduchu - instalovana béhem pandemie
Odsévani aerosolu z oblasti pracovniho pole

WV-lampa

Generator ozonu

Testy pacientl pred osetrenim

Jiné:

LB TEFBOPR 74 ]

tps itdocs gacge camifcr

22 Jaka je Vase situace s ockovanim proti COVID-19?
Oznacte jen jednu elipsu.

O&kovani umé probihd nebo je jiz ukonéeno
Jsem registrovan/a na ockovéni a cekam na termin Preskocte na otazku 28

O¢kovani u mé nezacalo a ani nejsemregistrovan/a  Preskocte na otazku 29

23.  Jakabyla indikace k ockovani?
Oznacte jen jednu elipsu.

Na zékladé povolani

Z divodu stavu - rizikové

Pfi§la na méfada podle véku

Jné:

24, Ockovéni probéhlo:
Oznacte jen jednu elipsu.

U zaméstnavatele (napfiklad nemocnice)
V ockovacim centru

Pres OSK

U praktického |ékare

Jné:

AT _zSEAF I ALENpPECPRITA_(AXCbFE
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25.  Jaka byla pouzita ockovaci latka?
Oznacte jen jednu elipsu.

Pfizer/BioNtech (Comimaty)
Moderna

AstraZeneca (Vaxzevria)
Johnson & Johnson

Nevim

Jiné:

26.  Bylo jiz ockovani ukonceno?
Oznacte jen jednu elipsu.

Ano

Ne - &ekdm na 2. davku

Ne - pro reakci na 1. davku

Ne - pro onemocnéni COVIDem po 1. dévce

Jiné:

27. Ve kterém mésici bylo ockovéni ukonceno? (Aplikace 2., pripadné jediné davky)
Oznacte jen jednu elipsu.

Prosinec 2020 Preskocte ns otézku 30

Leden 2021 Preskocte na otdzku 30

Unor 2021 Preskocte na otdzku 30

Brezen 2021 Preskocte na otazku 30

Duben 2021 Preskocte na otazku 30

Kvéten 2021 Preskodte ne otézku 30

Cerven 2021 Preskocte na otazku 30

Mam termin na ervenec 2021 Preskocte na otazku 30

Ockovani jesté nebylo ukonceno Preskocte na otdzku 30

htps fide

28.

Z jakého divodu byla registrace umoznéna?
Oznacte jen jednu elipsu.

Na zakladé povolani
Z davodu stavu - rizikové éni
Vék

Jné:

29.

Pro¢ u Vés jesté neprobéhla ani k ockovani
Oznacte jen jednu elipsu.
Cekdm az namé prijde fada

V predchozich 90-ti dnech jsem prodéla/a onemocnéni COVID-19
Mam kontraindikaci k ockovani

Mam vysokou hladinu protilatek (laboratomé ovéfenou)

Nechci se ockovat

Nechci odpovidat

Jné:

30

“tps iHdocs gac

Doslo v rozmezi 1. 3. 2020 az 31. 5. 2021 k preruseni provozu Vasi praxe?
Oznacte jen jednu elipsu.

Ne  Preskocte na otdzku 38

| :

158 _aSEAT N ALEIpRECPR174_(3XbFEat

31.  Jaky byl hlavni divod preruseni provozu?

Onemocnéni Covid-19 v tymu
Nafizend karanténa

Nedostatek ochranych prostredku
Obava z onemocnéni Covid-19
Nedostatek pacient

Jiné:

32. Kdy zacalo preruseni?

33. Kolik dnitrvalo preruseni provozu?

34. Byl provoz prerusen opakovane?
Oznacte jen jednu elipsu.

Ano
Ne  Preskoéte na otézku 38

35. Kdy zacalo 2. preruseni?

36. Kolik dnitrvalo 2. pferuseni provozu?

hetps fidecs google comFormsid .2

37

V pripade dalsich preruseni provozu uvedte, celkovou délku vSech preruseni
(pocet dni).

38.

39

Provadeli jste antigenni testy na onemocnéni Covid-19 ve své ordinaci?

Ne

Jen vlastni personal

Véechny pacienty

Jen pacienty, ktefi méli zdjem

| zéjemce "z ulice”

Smluvné pro jiného zaméstnavatele
Ve skole

Jiné:

Provadeéli jste antigenni testy na onemocnéni Covid-19 mimo ordinaci?

Ne

V mobilnim testovacim tymu

V testovacim centru

Jako zaméstnanec

Zfidil/a jasem viastni testovaci centrum

Jiné:

“tps itocs gaoge.c
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40. Nechate se ockovat proti chripce? 44, Vek

Oznacte jen jednu elipsu. Oznacte jen jednu elipsu.
_ Ano Do 30 let
T Ne ~/30-40let
Nevim 40-50 let
50- 60 let
0 60-70 let
41.  Budete i po skonceni epidemie dodrzovat prisnou ochranu proti infekcim? ) Nad 70 let
0Oznacte jen jednu elipsu.
_ Ano
O Ne
Nevim

42, Ktera opatieni ponechate?

| Respirdtor
$tit
| Filtraci pacientd

Jiné:

43.  Pohlavi
Oznacte jen jednu elipsu.
o Muz

Zena

hetps Sidees googa comPonmsidr Z5al6Z_qrEARYXALBIEFA0PR 74 Xt et w17 "ips.idocs gacgie. 2_as PPECPR 174 _fAX:bFEaEied: w7

BU2N4G Cremecnidi COVIDM 207221146 Onemacan COMDT
45 oSk g
o ) Pisek
Oznacte jen jednu elipsu. ) Plzeit
Benesov Podébrady
~ Beroun Praha 1
Blansko Praha2
Bmo Praha 3
Bmo-venkov ~ )Prahad
Breclav Praha 5
Ceska Lipa Praha &
Ceské Budéjovice Praha 7
Décin Praha 8
Fydek Mistek " ) Praha9
Havlickav Brod Praha 10
Hodonin Praha Z-v
Hradec Kralové Prostéjov
Chomutov Pribram
Jicin Rychnov
Jihlava ") Sumperk - Jesenik
Jindfichlv Hradec Tabor
Karlovarsky kraj Trutnov
Karvina Trebi¢
Kladno Uherské Hradisté
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