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Abstraktni

Pozadi

OcCkovani proti COVID-19 bylo v prfedchozich studiich
nekonzistentné spojovano se zvySenym rizikem silného
menstruacniho krvaceni. Cilem této studie bylo zhodnotit riziko
silného menstruacniho krvaceni vyzadujiciho nemocnicni pé&ci po
ocCkovani proti COVID-19 podle poctu pfijatych davek a doby
uplynulé od oCkovani.

Metody

S vyuzitim komplexnich dat francouzského narodniho systému
zdravotnich dat jsme provedli pfipadovou kontrolni studii. Netéhotné
zeny ve veku 15-50 let, které mély propoustéci diagndzu tézkého
menstruacniho krvaceni z nemocnice mezi 12. kvétnem 2021 a 31.
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srpnem 2022 (pfipady), byly nahodné pfifazeny az 30 kontrolam
stejného véku, mista bydlisté, socialniho deprivacni index a profil
uzivani antikoncepce k datu pfijeti pfipadu do nemocnice (datum
indexu). Modely podminéné logistické regrese byly pouzity k odhadu
rizika nemocnicni péce pro silné menstruacni krvaceni spojené s
primarnimi nebo posilovacimi davkami a zpozdénim od posledniho
oCkovani proti COVID-19 k datu indexu, pficemz byly upraveny o
sociodemografické charakteristiky, komorbidity, ukazatele vyuZziti
zdravotni pé€e a nedavné Infekce SARS-CoV-2.

Vysledky

Celkem bylo zahrnuto 4610 pripadi a 89 375 odpovidajicich kontrol
(stredni vék, 42 let). Ve srovnani s neockovanymi zenami se riziko
nemochicni péc€e pro silné menstruacni krvaceni zvysilo u téch, které
dostaly posledni davku zakladniho oCkovani v pfedchozich 1-3
mésicich (odds Ratio, 1,20 [95% interval spolehlivosti, 1,07—1,35]).
Tato asociace byla vyrazna u zen zijicich v nejchudSich obcich (1,28
[1,07-1,52]) au téch, které neuzivaly hormonalni antikoncepci (1,28
[1,11-1,48]). Za pfedpokladu kauzalniho vztahu bylo odhadnuto, Ze
celkem 103 pfipadl [54—196] Ize ve Francii pfipsat zakladnimu

ockovani.

Zaver

Tato zjisténi poskytuji dikaz o zvySeném riziku silného
menstruacniho krvaceni béhem tfimésicniho obdobi po primarni
vakcinaci mRNA COVID-19. Po 3 mésicich po zakladnim ockovani
ani po posilovacich davkach nebylo zjisSténo zadné zvySené riziko.
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Vakcina na covid-19

Silné menstruacéni krvaceni
Vakcina

Zeny
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1. Zavedeni

V fijnu 2022, po zpravach o abnormalnich pripadech menstruacniho
krvaceni, Evropska Iékova agentura (EMA) povazZovala silné
menstruacni krvaceni za potencialni vedlejsi uc€inek dvou vakcin
COVID-19 na bazi mRNA Comirnaty (Pfizer/BioNTech) a Spivevax
(Moderna). a informace o produktech byly odpovidajicim zptisobem
aktualizovany [1]. HlIaSené pfipady silného menstruacniho krvaceni,
vétsinou kvalifikovaného jako nezavazné a samo odeznivajici, se
objevily po prvni, druhé a posilovaci davce.

Nékolik epidemiologickych studii zkoumalo vztah mezi oCkovanim
proti COVID-19 a menstrua¢nimi poruchami [[2],[3],[4].[5].,[6],[7],[8],
[9],[10],[11],[12]], ale nalezy jsou rozporuplné, pokud jde o riziko
tézkého menstruacniho krvaceni. V norské kohorté MoBa bylo riziko
silnéjSiho a delSiho krvaceni nez obvykle o 60 % vysSi v prvnim
cyklu po oCkovani nez v cyklu predchazejicim oCkovani u divek ve
véku 12—-15 let [3] a témér dvakrat vy$Si béhem Sesti tydnu po prvni
nebo druhé davce u zen ve véku 18-30 let [4]. Mirné zvySené riziko
vétSiho krvaceni bylo také zjisténo po prvni davce vakciny COVID-
19 v americké kohortové studii u Zen s normalnim menstruacénim
cyklem [5]. Naproti tomu ve velké kohortové studii Svédskych zen
pfed menopauzou nebyl v 8-90 dnech po oCkovani hlasen zadny
narust kontaktu se zdravotniky kvdli silnému menstruacnimu
krvaceni [2], aCkoliv v této studii a v jiné [13] bylo zjisténo, ze
ocCkovani proti COVID-19 je spojeno s neoCekavanym vaginalnim
krvacenim u Zzen bez menstruace. Kromeé toho oCkovani proti
COVID-19, na rozdil od onemocnéni COVID-19, nebylo spojeno se
zménami v mnozstvi menstruacniho krvaceni hlasenymi v
retrospektivni studii ve Spojeném kralovstvi [6]. Tyto rozdily mize
vysvétlit heterogenita rizika v zavislosti na zpisobu, jakym byly
menstruacni poruchy identifikovany, a naCasovani a zvazovana
davka oCkovani.7,11].

Cilem této studie bylo dukladné zhodnotit riziko silného
menstruacniho krvaceni vyzadujiciho nemocnicni péci po oCkovani
proti COVID-19 u zen ve véku 15-50 let ve Francii podle poctu
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obdrzenych davek a doby uplynulé od oCkovani.

2 . Metody

2.1 . Zdroj dat

Stejné jako v predchozich studiich provedenych nasi skupinou Epi-
Phare [[14],[15],[16],[17]], tato studie pouZila individualni data ze Ctyr
francouzskych narodnich zdroju dat: Systeme National des Données
de Santé (SNDS), Systéme d'Information sur les Vaccins anti-
COVID-19 (VAC-SI), Systéme d'Information sur le Dépistage (Sl-
DEP) a udaje o hospitalizaci z Programu de Medicalisation des
Systémes d'Information (PMSI). Tyto databaze, sparované diky
jedine€nému individualnimu anonymnimu identifikatoru [18],
obsahuji komplexni informace pro témér celou francouzskou
populaci. SNDS zahrnuje informace o sociodemografickych
charakteristikach a uhradach za léky, zobrazovaci a laboratorni
vySetfeni dodavana nebo provadéna ambulantné; databaze VAC-SI
obsahuje informace o o¢kovani proti COVID-19 (pfipravky a data
injekce); databaze SI-DEP obsahuje informace o terminech a
vysledcich testtl SARS-CoV-2 (polymerazova fetézova reakce
(PCR), antigenni nebo sérologické testy); PMSI obsahuje informace
o0 nemocnicni péci, v€etné dat pobytu v nemocnici, hospitaliza¢nich
procedur a diagndz propusténi.

2.2 . Studijni populace

Ockovaci kamparn proti COVID-19 zacala ve Francii 27. prosince
2020, nejprve u starsi populace s komorbiditami nebo u zdravotnikd,
a 12. kvétna 2021 byla rozSifena na vSechny dospélé.

V této studii pfipad-kontrola byly zpusobilymi pfipady vSechny Zeny
ve véku 15 az 50 let s propoustéci diagndzou tézkého
menstruacniho krvaceni ve Francii identifikované z udaji o
hospitalizaci PMSI, s datem pfijeti do nemocnice mezi 12. kvétnem
2021 (datum ockovani). byla zpfistupnéna bézné populaci ve
Francii) a 31. srpna 2022. Silné menstruacni krvaceni bylo
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definovano jako jakykoli kdd diagnézy MKN-10 N92.x jako hlavni
nebo souvisejici diagndza propusténi z nemocnice: N92.0
,Nadmérna a Casta menstruace s pravidelnym cyklem ““, N92.1
,Nadmeérna a Casta menstruace s nepravidelnym cyklem®, N92.5
»~Jina specifikovana nepravidelna menstruace®, N92.6 ,Nepravidelna
menstruace, blize neuréena®“. Ve francouzské verzi ICD-10 [19], kéd
N92 odkazuje na ,Menorrhagie, polymenorea a metrorrhagia®, proto
kédy N92.x obecné odpovidaji pfipadim se silnym menstruaénim
krvacenim.

Kazdy pfipad byl pfifazen az 30 nahodné vybranym kontrolam, které
nemély Zadnou diagnézu propusténi z nemocnice (hlavni, souvisejici
nebo souvisejici) nadmérne, Casté nebo nepravidelné menstruace
(kod ICD-10: N92) nebo jiného abnormalniho délozniho nebo
vaginalniho krvaceni (ICD -10 kéd: N93) béhem studijniho obdobi.
Odpovidajicimi kritérii byl rok narozeni, misto bydlisté ( département
), uroven indexu socialni deprivace obce bydlisté [20] (nizky [index
socialni deprivace ve dvou nejvice deprivovanych kvintilech
distribuce ve Francii] nebo vysoky [tfi nejméné deprivované kvintily])
a antikoncepcni metoda pouzivana v poslednich Sesti mésicich
(hormonalni antikoncepce s vyjimkou nitrodélozniho téliska [IUD] /
hormonalni IUD / ne -hormonalni IUD / jina nebo Zadna
antikoncepce). Datum pfijeti do nemocnice bylo pouzito jako
indexoveé datum pro pfipady a jejich odpovidajici kontroly.
Vylou€eny byly zpUsobilé pfipady a kontroly s jednim z nasledujicich
kritérii: (i) Zzeny, které k datu indexu meély v pfedchozich 18 mésicich
v anamnéze téhotenstvi, v pfedchozich péti letech v anamnéze
hysterektomii nebo poruchu koagulace nebo v anamnéze uzivani
antitrombotik v pfedchozich 3 mésicich; (ii) zeny oCkované pied 12.
kvétnem 2021 — jako ve Francii bylo tehdy oCkovani omezeno na
specifické kategorie populace ( fj . zeny s vysokym rizikem
zavazneho onemocnéni COVID-19, zdravotnici); (iii) zeny, které
posledni 2 roky pfed datem indexu nevyuzivaly systém zdravotni
péce (pro které by identifikace zdravotni péce v SNDS mohla byt
problémem).
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2.3 . Vystaveni

Expozice byla definovana typem posledniho pfijatého ockovani proti
COVID-19 (primarni vakcinace [prvni nebo druha davka] nebo
preoCkovani [tfeti nebo vysSi davka]) a dobou, ktera uplynula od
jeho podani (= 1 mésic, 1 az 3 mésice, 3 az 6 mésicul, 6 az 9 mésicu
a > 9 mésicu) k datu indexu. Zeny, které nedostaly Zadnou vakcinu
proti COVID-19 do data indexu, byly povaZzovany za neexponované.

2.4 . Kovarianty

Kromé charakteristik pouzivanych jako odpovidajici proménné byly
zvazovany ruzné kovariaty potencialné spojené s rizikem
nemocnicni péce pro silné menstruacni krvaceni a s oCkovanim proti
COVID-19. VSechny tyto kovariaty byly méfeny k datu indexu.
Sociodemografické charakteristiky zahrnovaly pfislusnost k
solidarnimu doplnkovému zdravotnimu pojisténi (C2S, umoznujici
bezplatny pfistup ke zdravotni pécCi pro osoby s nizkymi pfijmy) a
velikost obce bydlisté (do 50 000 obyvatel). Ukazatele vyuziti
zdravotni péCe zahrnovaly poCty ambulantnich navstév praktického
|ékafe a specialisty v oboru gynekologie a pocet hospitalizaci (mimo
porodnickych duvodud) za obdobi 2018-2019, tedy pfed narusenim
dostupnosti zdravotni pécCe v souvislosti s COVID-19 (eTabulka 1).
Byly posuzovany nasledujici komorbidity identifikované béhem péti
let pred datem indexu na zakladé propusténi z nemocnice a
dlouhodobych diagn6z onemocnéni, hrazené |éCby a Iékafskych
procedur (eTabulka 2 a 3): obezita, koufeni a poruchy spojené s
uzivanim alkoholu; diabetes, hypertenze, kardiovaskularni
onemocnéni, chronické respiracni onemocnéni, duSevni porucha,
rakovina, autoimunitni porucha, anémie, porucha genitalniho traktu
(v€etné leiomyomu, endometriozy, polypu, jinych nezanétlivych
onemocneéni a zanétlivych poruch); a pétiletou anamnézu silného
menstruacniho krvaceni. Nedavna infekce SARS-CoV-2 byla
identifikovana pozitivnim PCR nebo antigennim testem nebo
hospitalizaci pro COVID-19 v predchozich dvou mésicich.
Charakteristiky hospitalizace pfipadd zahrnovaly informace o délce
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pobytu, o pfijeti na pohotovost nebo na jednotku intenzivni péCe a o
pfipadné propoustéci diagnéze anémie nebo krevni transfuze
béhem pobytu. K dispozici byly také informace o jakémkoli umrti do
30 dnu od pfijeti do nemocnice.

2.5 . Statisticka analyza

Modely podminéné logistické regrese byly pouzity k odhadu pomér
pravdépodobnosti (OR) nemocnicni péce pro t€zké menstruacni
krvaceni spojené s expozici, pfizplusobeni sociodemografickym
charakteristikam, indikatorum vyuziti zdravotni péce, komorbidité a
nedavne infekci SARS-CoV-2. Analyzy byly provedeny celkové i
oddélené podle véku (15-34 nebo 35-50 let), urovné indexu socialni
deprivace (nizky nebo vysoky) a uzivani hormonalni antikoncepce
(ano nebo ne). Protoze studujeme spiSe biologické vztahy nez
nahodna Cisla, a protoze |ze oCekavat skute€né asociace [21],
neupravovali jsme pro vice testu, ale spiSe jsme vysledky
interpretovali opatrné a podle biologické vérohodnosti a dostupnych
znalosti.

Pro posouzeni robustnosti vysledku byly provedeny ruzné analyzy
citlivosti. Za prvé, studijni populace byla omezena vylou€enim (a)
zen mladSich 18 let, (b) pfijemct C2S a (c) Zen s anamnézou
infekce SARS-CoV-2 dva mésice pred datem indexu. Za druhé,
analyzy byly provedeny s pouzitim pFisnéjSich identifikacnich kritérii
pro silné menstruacni krvaceni, . (d) omezeni pouze na kddy MKN-
10 N92.0 nebo N92.1 ( 1. nejspecifictejSi kody MKN-10 pro silné
menstruacni krvaceni), (e) vylou€eni Zzen s anamnézou diagnozy
silného menstruacniho krvaceni v pfedchozim roce a (f) vyloucCeni
zen s identifikovanou pficinou silného menstruacniho krvaceni
(v€etné rakoviny, autoimunitni poruchy nebo poruchy genitalniho
traktu) nebo anamnézou anémie nebo silného menstruacéni krvaceni
v pfedchozich péti letech.

Abychom charakterizovali potencialni u€inek nemérfeného matouciho
zkresleni, urcili jsme e-hodnotu [22]. To predstavuje silu spojeni,
které by bylo nezbytné mezi timto matoucim faktorem a silnou
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menstruaci na jedné strané a mezi timto matoucim faktorem a
vakcinou na strané druhé, aby se vysvétlila pozorovana souvislost.
S pouzitim poméru Sanci jako odhadu relativniho rizika a za
predpokladu kauzalniho vztahu jsme odhadli celkovy pocet pfipadu
pripadajicich na vakcinu vynasobenim pozorovaného poctu
exponovanych pfipadu pomérem (OR — 1)/OR a pfifaditelnym
zlomkem vydélenim vysledku celkovym pocCtem Zen ve véku 15 az
50 let o€kovanych béhem sledovaného obdobi [23]. Intervaly
spolehlivosti byly vypocteny metodou delta [17,24].

Analyzy byly provedeny pomoci SAS 9.4 v softwaru SAS Enterprise
Guide, verze 7.15. Copyright © 2013 SAS Institute Inc. SAS a
vSechny ostatni nazvy produktld nebo sluzeb SAS Institute Inc. jsou
registrované ochranné znamky nebo ochranné znamky spole€nosti
SAS Institute Inc., Cary, NC, USA.

3 . Vysledky

3.1 . Studijni populace

Celkem 7269 zen ve véku 15 az 50 let s propoustéci diagnézou
tézkeého menstruacniho krvaceni mezi 12. kvétnem 2021 a 31.
srpnem 2022 bylo prifazeno 193 443 zenam bez jakékoli nemocnicni
diagnozy abnormalniho gynekologického krvaceni za stejné obdobi
(Obr. 1). Po vyloucCeni téhotnych Zen nebo zen po porodu,
hysterektomizovanych, s poruchou koagulace nebo uzivani
antitrombotik v anamnéze a oCkovanych pred 12. kvétnem 2021
nebo neidentifikovatelnych v SNDS bylo zahrnuto 4610 pfipadu a 89
375 kontrol. Kazdy zahrnuty pfipad mél 20 odpovidajicich kontrol v
medianu (IQR 17 az 23) a 92 % mélo > 10 kontrol (eObrazek 1).
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7,269 women aged 15 to 50 years 193,443 women aged
hospitalized for heavy menstrual bleading Matching 1:30 15 to 50 years not hospitalized for
between May 12, 2021 and August 31, gynaecological bleeding betwean May 12, 2021
2022 in France and August 31, 2022 in France

Waman who af the index date had a wslory of pregnancy in
1,568 the preceding 18 months or a histary of hysterectomy or 20,626
waoimen : coaguiaton disarder in the preceding five years (including at = women
index date) or a hshary of antithrombotic drug Lse I the
preceding 3 marnths
1,057 25,793

woman | ) : - 7
Exclusion af women vaccinated before May 12, 2021 il

8,400
Exclusion of wormen who are difficulf fo identify in the SNDS 1 - women

33 women

4,610 cases 138,624 controls

e

89,375 matched 1o a 48 243 matched fo non-
selected case selected cases

4.610 casas matchad to 89,375 controls

1. Stahnout: Stahnout obrazek ve vysokém rozliSeni (396 KB)
2. Stahnout: Stahnout obrazek v plné velikosti

Obrazek 1 . Vyvojovy diagram

3.2 .. Charakteristika pripadd a kontrol

Datum indexu pfipadul bylo rozlozeno po celé obdobi studie, bez
jasného Casového trendu mezi kvétnem 2021 a srpnem 2022
(eObrazek 2). K datu indexu byly pfipady a kontroly ve véku 42 let v
medianu a >60 % bylo ve v&ku mezi 40 a 50 lety (Tabulka 1). Zili po
celé Francii, pfedevSim v obcich s nizkou mirou socialni deprivace
(pfipady: 54,5 %, kontroly: 53,6 %). P¥iblizné 30 % uzivalo
hormonalni antikoncepci (pfipady: 33,2 %, kontroly: 28,6 %). Pfipady
byly Castéji nez kontroly pfidruzené k C2S (21,6 % oproti 16,5 %).
Jejich mira vyuzivani zdravotni pécCe byla vyssi: v letech 2018-2019
meli Castéji vice nez pét navstév praktického Iékare (60,9 % oproti
47,6 %) a alespon jednou navstivili specialistu v oboru gynekologie
(57,1 % oproti 44,2 % ), a byt hospitalizovan (30,8 % oproti 18,3 %).
Pripady byly také Castéji postizeny nekterymi komorbiditami, jako je
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obezita, cukrovka, kardiovaskularni onemocnéni, dusevni poruchy,
rakovina, autoimunitni onemocnéni, anémie a poruchy genitalniho
traktu (13,9 % oproti 3,8 % — predevsim leiomyomy, polypy a
endometriéza, bez identifikace k datu indexu). Pfripady s vySSi
pravdépodobnosti mély anamnézu tézkeho menstruacniho krvaceni
v pfedchozich 5 letech (4,9 % oproti 0,6 %) a o néco Castéji mély v
prfedchozich dvou meésicich v anamnéze infekci SARS-CoV-2 (6,5 %
oproti 5,8 % ).

Tabulka 1 . Charakteristika pfipadu a kontrol k datu indexu.

Prazdna bunka Ovladaci
prvky Pripady
Prazdna burika N =89,375 N =4610

Sociodemografické charakteristiky=*

Vék v letech
Primeér (SD) 38,9 (9,5) 39,3 (9,0)
Median (IQR) 42 [34-46] 42 [35-
46]
15-24 let 11 352 (12,7) 473 (10,2)
25-34 let 11 204 (12,5) 644 (14,0)
35-44 let 35028 (39,2) 1840
(39,9)
45-50 let 31791 (35,6) 1653
(35,9)
Solidarni doplrikové zdravotni pojisténi (C2S) 14 750 (16,5) 998 (21.6)
Kraj bydlisté
Pafizska oblast 13941 (15,6) 717 (15,6)
Severozapadni 16 826 (18,8) 844 (18,3)
Sever-severovychod 23192 (25,9) 1206
(26.2)
Jihovychodni 19074 (21.3) 1004
(21.8)

Jihozapadni 13693 (15,3) 704 (15.3)
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Prazdna burika Ovladaci
prvky Pripady

Prazdna bunka N =89,375 N =4610

Zamoriska oddéleni 2649 (3,0) 135 (2,9)

Velikost obce bydlisté

< 50 000 obyvatel 70 246 (78,6) 3651
(79,2)

> 50 000 obyvatel 19122 (21,4) 958 (20.8)

Mira socialni deprivace obce bydlisté

Nizky 47 918 (53,6) 2511
(54,5)

Vysoky 41 457 (46,4) 2099
(45,5)

Uzivani antikoncepce*

Hormonalni antikoncepce s vyjimkou nitrodélozniho 17 040 (19,1) 899 (19,5)

téliska

Hormonalni nitrodélozni télisko (IUD) 8494 (9,5) 633 (13,7)

Nehormonalni IlUD 3097 (3,5) 268 (5,8)

Zadna nebo jina nehormonalni antikoncepce 60 744 (68,0) 2810
(61,0)

Indikatory vyuziti ve zdravotnictvi

PocCet ambulantnich navstév praktického Iékare v letech 2018-2019

0 9906 (11.1) 369 (8,0)

1az2 15005 (16,8) 538 (11.7)

3az5h 21 887 (24,5) 894 (19.4)

6az10 22 967 (25,7) 1296
(28.1)

11 nebo vyssi 19610 (21.9) 1513
(32,8)

Number of outpatient visits to a specialist in gynaecology in 2018-2019

0 49,826 (55.8) 1980

(42.9)
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Prazdna bunka

Ovladaci

prvky Pripady
Prazdna bunka N =89,375 N =4610
1-2 25,347 (28.4) 1558
(33.8)
3 or higher 6054 (6.7) 606 (13.2)
Pregnancy during the period 2018-2019 8148 (9.1) 466 (10.1)
Number of hospital stays= in 2018-2019
0 72,990 (81.7) 3189
(69.2)
1to 2 14,532 (16.3) 1183
(25.7)
3 or higher 1853 (2.0) 238 (5.1)
Comorbidity
Disorders related to
Alcohol consumption 1028 (1.2) 58 (1.3)
Tobacco smoking 6018 (6.7) 374 (8.1)
Obesity 2571 (2.9) 282 (6.1)
Diabetes 1337 (1.5) 117 (2.5)
Hypertension 4214 (4.7) 332 (7.2)
Cardiovascular disease 750 (0.8) 63 (1.4)
Chronic respiratory disease 3137 (3.5) 208 (4.5)
Mental disorder 10,074 (11.3) 713 (15.5)
Cancer 1623 (1.8) 217 (4.7)
Auto-immune disorder 1711 (1.9) 115 (2.5)
Anaemia 1226 (1.4) 389 (8.4)
Genital tract disorder 3438 (3.8) 640 (13.9)
History of heavy menstrual bleeding in the preceding 493 (0.6) 224 (4.9)

5 years

Recent SARS-CoV-2 infection




Prazdna burika Ovladaci

prvky Pripady
Prazdna bunka N =89,375 N =4610
History of SARS-CoV-2 infection in the preceding 5167 (5.8) 298 (6.5)

2 months

Numbers are n (%) unless stated otherwise.

SD: Standard Deviation; IQR: Inter Quartile Range.

In spite of matching, age, region, deprivation index and
contraception use were slightly unbalanced due to heterogeneous
numbers of controls by case (eFigure 1).

*%

Excluding hospital stays for obstetrical reasons.

3.3. Characteristics of cases' hospital stay

Most cases (70.8% of unvaccinated cases and 78.3% of vaccinated
cases) did not stay at hospital overnight (eTable 4), while 6.0% and
2.5%, respectively, spent three or more nights in hospital. Among the
cases, 27.8% of the unvaccinated and 18.2% of the vaccinated
women were admitted to the emergency department, and 0.7% and
0.2%, respectively, to an intensive care unit. Two women died within
the 30 days following their hospital admission, one unvaccinated (a
42 years old woman with traumatic uterine injuries and septic shock)
and one vaccinated (a 28 years old woman diagnosed with a
colorectal cancer).

3.4. Association between COVID-19 vaccination and hospital care for
heavy menstrual bleeding

At the index date, cases were slightly more frequently vaccinated
against COVID-19 than controls (71.2% versus 70.3%), and among
those vaccinated the last vaccine received was more frequently a
dose of primary vaccination (67.6% versus 65.9%) and less
frequently a booster dose (32.4% versus 34.1%) (eTable 5). For both
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cases and controls, the last vaccine received was almost exclusively
an mRNA vaccine (Comirnaty: 75.9% and 74.9%; Spikevax: 23.8%
and 24.8%, respectively), administered 104 days earlier in median
for both. Cases had more frequently than controls received their last
dose in the preceding 1 to 3 months (20.4% versus 18.9%) or 6 to

9 months (10.2% versus 9.7%).

In multivariable analysis, the risk of hospital care for heavy menstrual
bleeding was higher in women who had received a last dose of
vaccine (either primary vaccination or booster dose) in the preceding
1 to 3 months than in those unvaccinated (adjusted OR, 1.15[95%
Cl, 1.04-1.28]), while the risk did not differ for women whose last
vaccine dose was administered in the preceding month (OR, 0.97
[95% CI, 0.86—1.09] or beyond 3 months earlier (OR ranging from
1.02 to 1.11) (Table 2). Similar results were observed when
considering women whose last dose received was a dose of primary
vaccination, among whom the risk of hospital care for heavy
menstrual bleeding was increased between 1 and 3 months after this
vaccination (OR, 1.20 [95% CI, 1.07-1.35]), but not within one month
(OR, 0.99 [95% CI, 0.87—-1.12]) nor beyond 3 months after
vaccination (OR ranging from 1.00 to 1.10). In contrast, the risk of
hospital care for heavy menstrual bleeding after a booster dose did
not differ from that of unvaccinated women, regardless of the time
since last injection (OR ranging from 0.93 to 1.07).

Table 2. Association between hospital care for heavy menstrual
bleeding and time since the last COVID-19 vaccine injection, overall
and according to the type of last vaccination.

Empty Cell Controls Cases Crude OR  Adjusted* OR
(N =89,375) (N =4610) [95% CI] [95% CI]

Overall

Unvaccinated 26,571 1326 1.0 1.0

(29.7%) (28.8%) [reference] [reference]

Vaccinated (62,804
controls / 3284 cases)
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Empty Cell Controls Cases Crude OR  Adjusted* OR

(N =89,375) (N =4610) [95% CI] [95% CI]
Last injection within 11,273 539 0.92[0.83— 0.97 [0.86-
<1 month (12.6%) (11.7%) 1.03] 1.09]
Last injection within 1- 16,859 940 1.11[1.00- 1.15[1.04-
3 months (18.9%) (20.4%) 1.22] 1.28]
Last injection within 3— 22,506 1152 0.99[0.90- 1.02[0.92-
6 months (25.2%) (25.0%) 1.09] 1.13]
Last injection within 6— 8643 (9.7%) 472 1.10[0.96— 1.11[0.97-
9 months (10.2%) 1.25] 1.27]
Last injection within 3523 (3.9%) 181 1.06 [0.88— 1.05[0.88-
>9 months (3.9%) 1.26] 1.27]
According_to the type of last vaccination
Unvaccinated 26,571 1326 1.0 1.0

(29.7%) (28.8%) [reference] [reference]
Vaccinated with a primary vaccination as last vaccination (41,405 controls / 2219
cases)
Last injection within 8536 (9.6%) 415 0.96 [0.85— 0.99[0.87-
<1 month (9.0%) 1.08] 1.12]
Last injection within 1- 10,704 617 1.17 [1.04— 1.20 [1.07-
3 months (12.0%) (13.4%) 1.31] 1.35]
Last injection within 3— 13,543 715 1.03[0.92—- 1.05[0.93-
6 months (15.2%) (15.5%) 1.15] 1.18]
Last injection within 6— 5099 (5.7%) 291 1.12[0.96— 1.10[0.94-
9 months (6.3%) 1.29] 1.28]
Last injection within 3523 (3.9%) 181 0.98 [0.82— 1.00[0.83-
>9 months (3.9%) 1.18] 1.21]

Vaccinated with a booster vaccination as last vaccination (21,399 controls / 1065

cases)

Last injection within 2737 (3.1%) 124 0.86 [0.70— 0.93[0.75-
<1 month (2.7%) 1.06] 1.16]

Last injection within 1- 6155 (6.9%) 323 1.02[0.88— 1.07 [0.92—
3 months (7.0%) 1.19] 1.26]

Last injection within 3— 8963 437 0.89[0.78— 0.94[0.81-
6 months (10.0%) (9.5%) 1.03] 1.09]
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Empty Cell Controls Cases Crude OR  Adjusted* OR
(N =89,375) (N =4610) [95% CI] [95% CI]

Last injection within 6— 3544 (4.0%) 181 0.94[0.77- 1.05[0.85-
9 months (3.9%) 1.16] 1.30]

Last injection within 0 0 — -

>9 months

OR: Odds-Ratio; Cl: Confidence Interval.

Conditional logistic regression adjusted for sociodemographic
characteristics, healthcare use indicators, comorbidity and recent
SARS-CoV-2 infection.

The risk of heavy menstrual bleeding between 1 and 3 months after
primary vaccination was similar in women aged 15 to 34 years (OR,
1.22 [95% CI, 0.96—1.55]) and those aged 35 to 50 years (OR, 1.20
[95% CI, 1.05-1.38]) (Table 3 and eTable 6). In contrast, while the
association was marked among women residing in the most
deprived municipalities (OR, 1.28 [95% ClI, 1.07-1.52], eTable 7) and
among those who were not using hormonal contraception (OR, 1.28
[95% CI, 1.11-1.48], eTable 8), no significant association was found
in women residing in municipalities with a low deprivation index (OR,
1.15[95% CI, 0.98-1.35]) and those using hormonal contraception
(OR, 1.02 [95% CI, 0.82-1.27]).

Table 3. Association between hospital care for heavy menstrual
bleeding and time since last COVID-19 vaccination’ by age, social
deprivation index and use of hormonal contraception.x

9 For the sake of clarity, only results for primary vaccination as last
COVID-19 vaccination are reported in this table. Complete results
including those for booster vaccination as last COVID-19 vaccination
are presented as supplementary material (e Tables 6-8).

Empty Cell Adjusted*
Crude OR OR
Controls Cases [95% CI] [95% CI]
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Empty Cell Adjusted*
Crude OR OR
Controls Cases [95% CI] [95% CI]

By age
15-34 years (22,556 controls / 1117 cases)

Unvaccinated 7507 374 1.0 1.0

(33.3%) (33.5%) [reference] [reference]

Vaccinated with a primary vaccination as last vaccination

Last injection within 2031 (9.0%) 97 (8.7%) 0.99[0.77—- 1.07 [0.83—
<1 month 1.26] 1.39]

Last injection within 1- 2416 139 1.15[0.92—- 1.22 [0.96—
3 months (10.7%) (12.4%) 1.45] 1.55]

Last injection within 3— 3391 166 0.94 [0.75- 0.97 [0.77-
6 months (15.0%) (14.9%) 1.18] 1.22]

Last injection within 6— 1708 (7.6%) 95 (8.5%) 1.08[0.83— 1.07 [0.81—
9 months 1.41] 1.42]

Last injection within 1148 (5.1%) 50 (4.5%) 0.84 [0.59—- 0.87 [0.60—
>9 months 1.19] 1.26]
35-50 years (66,819 controls / 3493 cases)

Unvaccinated 19,064 952 1.0 1.0

(28.5%) (27.3%) [reference] [reference]

Vaccinated with a primary vaccination as last vaccination

Last injection within 6505 (9.7%) 318 0.95[0.82—-  0.97 [0.84-
<1 month (9.1%) 1.09] 1.12]

Last injection within 1- 8288 478 1.18 [1.03—- 1.20 [1.05-
3 months (12.4%) (13.7%) 1.34] 1.38]

Last injection within 3— 10,152 549 1.06 [0.93—- 1.08 [0.94—-
6 months (15.2%) (15.7%) 1.21] 1.23]

Last injection within 6— 3391 (5.1%) 196 1.12 [0.94— 1.11 [0.92—
9 months (5.6%) 1.34] 1.34]

Last injection within 2375 (3.6%) 131 1.04 [0.84— 1.06 [0.85—
>9 months (3.8%) 1.29] 1.32]

By social deprivation index

Low social deprivation index (47,918 controls / 2511 cases)




Empty Cell Adjusted*
Crude OR OR

Controls Cases [95% CI] [95% CI]

Unvaccinated 13,247 683 1.0 1.0
(27.6%) (27.2%) [reference] [reference]

Vaccinated with a primary vaccination as last vaccination

Last injection within 4598 (9.6%) 223 0.92[0.77-  0.94[0.79-

<1 month (8.9%) 1.08] 1.12]

Last injection within 1- 5859 333 1.10 [0.94— 1.15[0.98-

3 months (12.2%) (13.3%) 1.29] 1.35]

Last injection within 3— 7488 407 1.03 [0.89- 1.07 [0.91-

6 months (15.6%) (16.2%) 1.20] 1.25]

Last injection within 6— 2957 (6.2%) 186 1.21 [1.00- 1.24 [1.02—-

9 months (7.4%) 1.47] 1.51]

Last injection within 2046 (4.3%) 101 0.92[0.72-  0.94[0.73-

>9 months (4.0%) 1.18] 1.21]

High social deprivation index (41,457 controls / 2099 cases)

Unvaccinated 13,324 643 1.0 1.0
(32.1%) (30.6%) [reference] [reference]

Vaccinated with a primary vaccination as last vaccination

Last injection within 3938 (9.5%) 192 1.01 [0.84— 1.05[0.87—

<1 month (9.1%) 1.21] 1.26]

Last injection within 1- 4845 284 1.25 [1.06—- 1.28 [1.07—-

3 months (11.7%) (13.5%) 1.48] 1.52]

Last injection within 3— 6055 308 1.03 [0.87- 1.03 [0.86—

6 months (14.6%) (14.7%) 1.22] 1.23]

Last injection within 6— 2142 (5.2%) 105 0.97[0.77-  0.93[0.73-

9 months (5.0%) 1.23] 1.18]

Last injection within 1477 (3.6%) 80 (3.8%) 1.06[0.81— 1.09 [0.82—

>9 months 1.39] 1.44]

Empty Cell Adjusted*

Crude OR OR

Controls Cases [95% CI] [95% CI]

By hormonal contraception use

No hormonal contraception (63,841 controls / 3078 cases)




Empty Cell Adjusted*
Crude OR OR
Controls Cases [95% CI] [95% CI]
Unvaccinated 20,626 923 1.0 1.0
(32.3%) (30.0%) [reference] [reference]

Vaccinated with a primary vaccination as last vaccination

Last injection within 5760 (9.0%) 276 1.07 [0.92— 1.05 [0.90-
<1 month (9.0%) 1.24] 1.22]

Last injection within 1- 7356 410 1.30 [1.13— 1.28 [1.11-
3 months (11.5%) (13.3%) 1.49] 1.48]

Last injection within 3— 9252 467 1.15[1.00- 1.11 [0.96—
6 months (14.5%) (15.2%) 1.32] 1.28]

Last injection within 6— 3683 (5.8%) 202 1.23 [1.03—- 1.17 [0.98—-
9 months (6.6%) 1.46] 1.40]

Last injection within 2632 (4.1%) 124 1.05 [0.84— 1.02 [0.81—
>9 months (4.0%) 1.31] 1.28]
Hormonal contraception (25,534 controls / 1632 cases)

Unvaccinated 5945 403 1.0 1.0

(23.3%) (26.3%) [reference] [reference]

Vaccinated with a primary vaccination as last vaccination

Last injection within 2776 139 0.75[0.60— 0.87 [0.70—-
<1 month (10.9%) (9.1%) 0.93] 1.10]

Last injection within 1- 3348 207 0.90 [0.73— 1.02 [0.82—
3 months (13.1%) (13.5%) 1.11] 1.27]

Last injection within 3— 4291 248 0.78 [0.64— 0.90[0.72—-
6 months (16.8%) (16.2%) 0.96] 1.12]

Last injection within 6— 1416 (5.5%) 89 (5.8%) 0.85[0.65-  0.93 [0.69-
9 months 1.11] 1.25]

Last injection within 891 (3.5%) 57 (3.7%) 0.80[0.57—  0.94 [0.66-
>9 months 1.12] 1.34]

OR: Odds-Ratio; Cl: Confidence Interval.

*

Conditional logistic regression adjusted for sociodemographic
characteristics, healthcare use indicators, comorbidity and recent

SARS-CoV-2 infection.
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Sensitivity analyses did not substantially alter the associations
between hospital care for heavy menstrual bleeding and primary
vaccination in the preceding 1 to 3 months (Table 4). The e-value
was 1.69, with a lower bound of the 95% confidence interval at 1.34.
Table 4. Association between hospital care for heavy menstrual
bleeding and primary vaccination as last vaccination in the preceding
1-3 months: Sensitivity analyses.

Empty Cell Adjusted*
Crude OR OR [95%
Controls Cases [95% CI] Cl]

Restriction of the study population

Exclusion of women aged 15-17 years (86,207 controls / 4484 cases)

Unvaccinated 25,362 1275 1.0 1.0
(29.4%) (28.4%) [reference] [reference]

Primary vaccination as last 10,356 600 1.17 1.20 [1.07-

vaccination within 1-3 months (12.0%) (13.4%) [1.04- 1.36]

1.31]

Exclusion of C2S beneficiaries (69,123 controls / 3611 cases)

Unvaccinated 15,375 911 1.0 1.0
(26.0%) (25.2%) [reference] [reference]
Primary vaccination as last 7575 515 1.19 1.18 [1.03—
vaccination within 1-3 months (12.8%) (14.3%) [1.04- 1.35]
1.36]

Exclusion of women with history of SARS-CoV-2 infection in the 2 months before index
date (79,390 controls / 4312 cases)

Unvaccinated 24,242 1247 1.0 1.0
(30.5%) (28.9%) [reference] [reference]
Primary vaccination as last 10,037 601 1.19 1.22 [1.08-
vaccination within 1-3 months (12.6%) (13.9%) [1.06- 1.38]
1.34]

Restriction of cases' definition criteria

Restriction to the most specific ICD-10 codes of heavy menstrual bleeding (75,896
controls / 3921 cases)

Unvaccinated 22,381 1137 1.0 1.0
(29.5%)  (29.0%) [reference] [reference]
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Empty Cell Adjusted*
Crude OR OR [95%
Controls Cases [95% CI] Cl]

Primary vaccination as last 9129 534 1.17 1.19 [1.05-
vaccination within 1-3 months (12.0%) (13.6%) [1.03- 1.35]
1.32]

Exclusion of cases with a history of heavy menstrual bleeding diagnosis in the
preceding_year (88,576 controls / 4571 cases)

Unvaccinated 26,301 1308 1.0 1.0
(29.7%) (28.6%) [reference] [reference]
Primary vaccination as last 10,608 614 1.18 1.21 [1.07-
vaccination within 1-3 months (12.0%) (13.4%) [1.05- 1.36]
1.32]

Exclusion of cases with an identified cause of heavy menstrual bleeding (55,372
controls / 3067 cases)

Unvaccinated 16,497 870 1.0 1.0
(29.8%) (28.4%) [reference] [reference]
Primary vaccination as last 6478 407 1.21 1.24 [1.07-
vaccination within 1-3 months (11.7%) (13.3%) [1.05- 1.42]
1.40]

OR: Odds-Ratio; Cl: Confidence Interval.

*

Conditional logistic regression adjusted for sociodemographic
characteristics, healthcare use indicators, comorbidity and recent
SARS-Cov-2 infection.

Assuming a causal relationship, the estimated number of cases
attributable to primary vaccination in France between May 12, 2021
and August 31, 2022 was 103 [54—-196], corresponding to a rate of
7.9 [4.1-15.0] cases per million vaccinated women among the total
13,054,285 women aged 15 to 50 years vaccinated overall.

4. Discussion

In this case-control study based on data from the whole population of
women aged 15-50 years in France, we identified a moderately
increased risk (+20%) of heavy menstrual bleeding requiring hospital

21/33



care (mainly short, non-overnight hospital stays which did not require
transfusion or intensive care) within 1 to 3 months after primary
vaccination with a COVID-19 mRNA vaccine. It is estimated that this
increased risk translated into approximately 100 excess cases at the
scale of the 13 million women vaccinated in France between May
2021 and August 2022. In contrast, no increased risk was identified
beyond 3 months after primary vaccination nor following booster
vaccination.

Post-vaccination menstrual disorders have been reported with other
vaccinations [[25], [26], [27]]. While the mechanism is not fully
understood, different hypotheses involving the hypothalamic-
pituitary-ovarian axis have been proposed [28,29]. Besides, immune
changes are known to be implicated in some menstrual disturbances
including heavy menstrual bleeding [30]. Immune-mediated vaccine-
induced thrombocytopenia has also been proposed as a hypothesis
[31], although thrombocytopenia was less frequently reported for
MRNA-based compared to adenoviral-based vaccines [32].

Our findings are consistent with most of previous published studies
suggesting a relatively modest association between COVID-19
vaccination and heavy menstrual bleeding, with a spontaneously
reversible effect [[3], [4], [5],.9,13]. However, two large studies did not
find any association between COVID-19 vaccination and heavy
menstrual bleeding [2,6]. The discrepancy between our findings and
those of these two studies may result from methodological
differences. In the Swedish study by Ljung et al [2], which did not
provide evidence for increased healthcare contacts for menstrual
bleeding disorders after vaccination based on Swedish general
population registers, the risk period considered began very early (as
early as 8 days) after vaccination, which may have masked a
possible increase in risk occurring somewhat later. In contrast, in our
study the risk was increased in the second and third months after
vaccination, but not in the first month, probably reflecting the delay
between the onset of symptoms and their management in hospital.
Furthermore, >99% of menstrual bleeding disorders in the Swedish
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study were from specialist outpatient care, for which the information
available did not make it possible to distinguish between visits
motivated by a disorder appeared after COVID-19 vaccination and
those scheduled for a longer time for an older problem, which may
have led to underestimate a potential increase in risk. In our study,
only cases requiring hospitalization were considered. Since time to
care is probably shorter for these severe cases than for outpatients,
the risk underestimation may be less acute. In the study by Alvergne
et al [6], the delay since COVID-19 vaccination was not accounted
for, and menstrual bleeding disorders were self-reported, which may
have led to misclassification.

The validity of cases identified based on hospital diagnoses is
supported by our finding of an increased risk limited to women not
using hormonal contraception, i.e. those with spontaneous menstrual
periods rather than withdrawal bleeding, as well as the robustness of
the results to variations in case definition. However, considering only
cases identified at hospital also has important consequences for the
interpretation of the results. First, this implies that while the most
severe cases were included, those for which an early outpatient
management allowed avoiding hospitalization were not accounted
for, suggesting that the overall frequency of heavy menstrual
bleeding after COVID-19 vaccination is likely to be underestimated.
In addition, restriction to cases identified at hospital may at least
partly explain the absence of association observed among women
residing in the least socioeconomically disadvantaged areas, among
whom any problems of heavy menstrual bleeding may more likely be
managed on an outpatient basis without the need for hospitalization.

This nationwide study benefited from the quality and
comprehensiveness of the French National Health Data System.
This allowed considering all cases of heavy menstrual bleeding
managed at hospital which occurred throughout France during the
15-month period between May 2021 and August 2022, i.e. when
most people got vaccinated against COVID-19. Furthermore, the
completeness of the information available regarding COVID-19
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vaccination allowed an accurate identification of the type of
vaccination (i.e., primary vaccination or booster dose) and of its
timing, both for cases and controls.

Despite these strengths, it should be noted that the magnitude of the
association between COVID-19 vaccination and heavy menstrual
bleeding estimated in this study should be interpreted with caution.
First, identifying diagnosis of heavy menstrual bleeding based on
ICD-10 codes may have led to potential misclassification, and
besides, we could not ensure that women included as controls were
free of heavy menstrual bleeding if they were managed exclusively
as outpatients; both issues may have led to a reduction in the
contrast between cases and controls, resulting in a potential
underestimation of the association. Furthermore, residual
confounding cannot be definitely excluded, although we limited this
risk by using adapted study design and statistical methods. Indeed,
case-control matching and multivariable modelling allowed
accounting for differences in measurable individual determinants of
healthcare access and health status including age, socioeconomic
characteristics and comorbidities. In addition, sensitivity analyses
attested of the robustness of the results when excluding the
youngest women, those most socially disadvantaged or with a recent
history of SARS-CoV-2 infection. Nevertheless, since the estimated
lower bound of the e-value confidence interval was close to 1, it
cannot be fully excluded that unmeasured confounding explains the
reported association between COVID-19 vaccination and heavy
menstrual bleeding.

In conclusion, this study provides further support for the existence of
an increased risk of heavy menstrual bleeding disorders following
COVID-19 vaccination with mRNA vaccines. More specifically, it
suggests that such an increased risk could occur during the three-
month period following primary vaccination. Meanwhile, the results
show no increase in the risk of heavy menstrual bleeding following
booster doses.
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