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Abstract. The impact of post-acute sequelae of SARS-CoV-2
infection, or Long coronavirus disease 2019 (COVID-19), on
pregnant women remains a growing concern. The present
systematic review synthesizes current evidence on the preva-
lence, risk factors and clinical outcomes of Long COVID-19
in pregnant women to improve understanding of its burden
and implications for maternal health. A systematic search
was conducted in PubMed, Scopus and Google Scholar for
studies published between January 2020 and October 2024.
Eligible studies included pregnant or postpartum women
diagnosed with COVID-19 and followed for at least four
weeks post-infection. Data extraction and quality assessment
were performed using standardized tools, and the findings
were narratively synthesized due to heterogeneity in study
designs and outcome measures. A total of 13 studies encom-
passing 13,729 participants were included. The prevalence
of Long COVID-19 varied widely, ranging from 9.3-93%.
The most reported symptoms included fatigue, cognitive
dysfunction, respiratory symptoms and psychological distur-
bances, with fatigue being the most prevalent. Severe acute
COVID-19, obesity, pre-existing mental health conditions,
and non-vaccination were identified as key risk factors for
developing Long COVID-19. Several studies reported that
women with Long COVID-19 were at a higher risk for adverse
maternal and neonatal outcomes, such as preterm birth and
increased need for neonatal intensive care. The severity of
acute infection and the presence of comorbidities significantly
influenced the risk and severity of Long COVID-19. Long
COVID-19 is a prevalent condition among pregnant women,
with significant variability in reported prevalence rates. It is
associated with a range of symptoms that can impact maternal
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health and pregnancy outcomes. The findings highlight the
need for targeted follow-up and management strategies in this
population. Standardized definitions and longitudinal studies
are essential to further elucidate the long-term impact of
COVID-19 during pregnancy.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
significantly affected global health, with varying impacts on
different population groups (1-4). Pregnant women have been
identified as a particularly vulnerable subgroup due to physi-
ological changes in the immune and cardiovascular systems,
which may influence their response to severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) infection (5). Recent
research has highlighted that not only are pregnant women at
a higher risk for severe outcomes during the acute phase of
COVID-19, but they may also experience lingering post-acute
sequelae of SARS-CoV-2 infection, known as Long COVID-19
syndrome (6,7). This condition, characterized by a range of
symptoms persisting beyond four weeks post-infection (8),
has raised concerns about its impact on maternal health and
pregnancy outcomes.

Long COVID-19 syndrome, also referred to as post-acute
sequelae of COVID-19 (PASC), includes a variety of symp-
toms such as fatigue, cognitive dysfunction, respiratory issues
and psychological disturbances (9-12). The prevalence of these
symptoms and their intensity appear to vary among pregnant
women depending on factors such as the severity of the initial
infection, pre-existing health conditions and sociodemographic
characteristics (13-15). Studies have reported that pregnant
women often experience distinct post-infection symptoms,
including dyspnea, fatigue and mood disturbances, which can
complicate pregnancy (7,13).

The potential impact of Long COVID-19 on maternal
and fetal health is a growing area of research. Early findings
indicate that pregnant women with severe COVID-19 are
more likely to develop long-term respiratory and neurological
symptoms, which could interfere with their ability to perform
daily activities and care for their newborns (16). Additionally,
the presence of these prolonged symptoms may increase the
risk of adverse pregnancy outcomes, such as preterm birth,
low birth weight and increased need for intensive care for both
the mother and the infant (7,17).
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The aim of the present systematic review is to compre-
hensively evaluate the prevalence, risk factors and clinical
outcomes of Long COVID-19 syndrome in pregnant women.
By synthesizing findings from multiple studies, the review
aims to provide a clearer understanding of the burden and
nature of Long COVID-19 in this unique population. The
results will inform healthcare providers and policymakers,
facilitating the development of targeted interventions and
strategies to support maternal health during and after
the pandemic.

Materials and methods

The present systematic review was conducted following
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (18) to evaluate
the prevalence, risk factors and clinical outcomes of
Long-COVID-19 in pregnant women. Studies were included
if they reported original data on post-COVID-19 symptoms
and outcomes specifically in the context of pregnancy. The
review included studies utilizing prospective, retrospective,
pilot, longitudinal and cross-sectional designs to ensure
comprehensive coverage of the topic. In addition, the present
systematic review has been registered in the International
Register of Systematic Review Protocols (PROSPERO) under
accession number CRD42024600019 (https://www.crd.york.
ac.uk/prospero/display_record.php?RecordID=600019).

Inclusion and exclusion criteria. Studies were included if they
met the following criteria: i) reported on pregnant women
diagnosed with COVID-19 during pregnancy, ii) provided
information on Long COVID-19 or PASC, iii) included a
minimum follow-up duration of at least four weeks post-acute
infection, and iv) were peer-reviewed articles published in
English. Exclusion criteria included review articles, case
reports, or studies not focused on Long COVID-19 outcomes.
Studies with insufficient data on clinical outcomes or missing
critical methodological details were also excluded.

Search strategy. A systematic search was conducted in the
PubMed, Scopus and Google Scholar databases, covering
literature published between January 2020 and October
2024. Search terms included combinations of ‘COVID-19’,
‘pregnancy’, ‘Long COVID’, ‘post-acute sequelae’, ‘PASC’,
‘pregnant’, ‘SARS-CoV-2’ and ‘maternal outcomes’.

PRISMA process. The PRISMA process is illustrated in Fig. 1.
Identification: A total of 1,600 records were identified through
systematic searches in PubMed (https:/pubmed.ncbi.nlm.nih.
gov/), Scopus (https:/www.scopus.com/home.uri) and Google
Scholar (https://scholar.google.com/). An additional 50 records
were identified from reference lists of relevant articles and
other databases, resulting in a total of 1,650 records for initial
consideration.

Screening: After removing 450 duplicate records, 1,200
unique records were screened based on their titles and
abstracts. During this screening phase, 850 records were
excluded for not meeting the inclusion criteria. The excluded
records comprised review articles, case reports and studies
that did not focus on pregnancy or Long COVID-19.

Eligibility: The eligibility assessment included a review of
350 full-text articles. Out of these, 337 articles were excluded
based on specific reasons: 150 articles did not focus on Long
COVID-19 or PASC, 142 articles lacked sufficient data on
pregnancy outcomes, 30 articles had a follow-up duration of
<4 weeks post-infection, and 15 articles were excluded because
they were not published in English.

Included studies: A total of 13 studies were deemed suit-
able for narrative synthesis due to the heterogeneity in study
designs and outcome measures. These studies provided the
most comprehensive data on Long COVID-19 in pregnant
and postpartum women, which was crucial for synthesizing
meaningful conclusions.

Data extraction and synthesis. Data from each study was
extracted independently by two reviewers using a standardized
data extraction form. Key variables included study design,
sample size, population characteristics, outcome measures and
results related to Long COVID-19 symptoms and associated
risk factors. Disagreements were resolved through discussion
or consultation with a third reviewer.

The extracted information included: i) author, year and
type of study; ii) population characteristics (for example,
number of participants, demographics and inclusion criteria);
iii) measurements (for example, diagnostic tools and question-
naires used to assess post-COVID-19 symptoms); and iv) key
findings (for example, prevalence of specific symptoms and
identified risk factors).

Quality assessment. The quality of included studies was
assessed independently by two reviewers using validated
tools. Cohort and case-control studies were evaluated using
the Newcastle-Ottawa Scale (19), which assesses selection,
comparability and outcome domains. Each study was assigned
a score, and the quality was categorized as high (7-9 stars),
moderate (4-6 stars), or low (<4 stars).

Data analysis. Due to the heterogeneity of study designs
and reported outcomes, a narrative synthesis was used to
describe key findings across studies. Where applicable, the
prevalence of Long COVID symptoms was summarized, and
risk factors were identified. Meta-analyses were not conducted
due to significant variability in symptom assessment tools and
follow-up durations across studies.

The present systematic review synthesizes evidence on
the impact of Long COVID in pregnant women, highlighting
prevalent symptoms, risk factors and the need for targeted
management strategies.

Results

Study characteristics. The systematic review included 13
studies (6,7,13-15,17,20-26), encompassing a total of 13,729
participants. Studies varied in design, with most employing
prospective or cross-sectional approaches. The sample
sizes ranged from 33 to 5,397 participants, and studies were
conducted across diverse geographical regions, including the
United States, Brazil, China, Turkey, Ecuador and Russia.
Study populations included pregnant women at various gesta-
tional stages and postpartum women. The characteristics of the
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Records removed before screening:
Duplicate records (n=450)

Records excluded due to
exclusion criteria (n=850)

337 Articles were excluded based on specific reasons: 150
articles did not focus on Long COVID-19 or post-acute
sequelae of SARS-CoV-2 (PASC), 142 articles lacked
sufficient data on pregnancy outcomes, 30 articles had a
follow-up duration of less than four weeks post-infection,
and 15 articles were excluded because they were not
published in English.
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Figure 1. Flowchart for the study selection process.

included studies and the quality assessment are summarized in
Table I.

Prevalence of Long COVID-19 in pregnant women. Across
the included studies, the prevalence of Long COVID-19 in
pregnant women varied widely, ranging from 9.3-93%. The
variation in prevalence can be attributed to differences in
study design, follow-up duration and the definition of Long
COVID-19. Studies such as Metz et al (14), a large multicenter
cohort study, reported a lower prevalence of Long COVID-19
at 9.3% when evaluating symptoms at a median follow-up of
10.3 months. By contrast, smaller single-center studies, such
as Malgina et al (6), observed a significantly higher prevalence
(93%) in pregnant women compared with non-COVID-19
controls (38.4%).

Persistent symptoms. The reported symptoms of Long
COVID-19 in pregnant women encompassed a wide spectrum,
with fatigue, cognitive dysfunction, respiratory symptoms and
psychological disturbances being the most reported. Fatigue
was the most frequently observed symptom across studies,
with prevalence rates ranging from 54.5% (22) to 76% (7).

Cognitive impairment and memory loss were prominent in
studies such as Malgina et al (6), affecting nearly 50% of the
affected women. Psychological symptoms, including depres-
sion and anxiety, were highlighted by both Vetrugno et al (24)
and Muifoz-Chépuli et al (15), indicating a significant impact
on health-related quality of life (HRQoL).

Some studies also identified unique symptoms or
sequelae associated with Long COVID-19 in pregnancy.
Gu et al (21) found a high incidence of liver function abnor-
malities in 40.6% of pregnant women, suggesting a potential
organ-specific impact of COVID-19 during pregnancy.
Vésconez-Gonzdlez et al (23) noted difficulty concentrating
and hair loss as distinctive symptoms among pregnant women,
although no significant difference was observed compared with
non-pregnant controls. These findings underscore the vari-
ability and complexity of Long COVID-19 symptomatology in
the maternal population.

Impact of Long COVID-19 on maternal and perinatal
outcomes. The severity of acute COVID-19 symptoms appears
to be a significant predictor of Long COVID-19 development
and its impact on pregnancy outcomes. Bruno et al (20)


https://www.spandidos-publications.com/10.3892/br.2024.1893

GEORGAKOPOULOU et al: LONG COVID-19 IN PREGNANCY

(suoneywr] dn-mof[oJ
pue SeIq uorjod[as Uuo paseq
(sD s1e1s 6/, :SON) Awrenb ySryg

(‘sIopunojuoo 10j Juswjsnipe

pue dn-mo[[0] ur SuoneII|

yIm Apnjs pojonpuod

-[[oM B $109jaI ULI0dS Y,

(17)  s1ess 6/L :SON) Kifenb ySry

(sase1q renuajod

0} 9Np UOT}ONPAP IOUTW B
i ‘dn-mof[og o[qeror

pue ssouaaneiuasaidal
3uo1s SIOPISUOD JULI0dS Y],

(LD ‘6/8 :SON) Aupenb y3ig

(A\LdI Suisn s10punojuod
Joy yuaunsnlpe ‘ozis ojduwes
agre] ‘adKjouayd oqe
ndwod pajepIfeA ‘SIels 6/6

“UOTJOQJUI AINOB TIADS
pUE ‘uonBUIdIRA-UOU ‘AJrednnu
9pnJour SI0308J JSLI UOWOD JSOU
a1om swoydwAs (9 6G) snoaueInd
pue (9,09) [8o130[0INAU ‘SYIUOW ¢
19158 woydwAs ¢1-qIAOD-1sod
QU0 JSBI[ I8 PRy %7 €

"sKep 97 unpIm

PozZIfewIou uonduny IdArT “Anfur
JIOAT[ JOJ S10308] YSLI Juapuadopur
o1oM TN pue 95 [euone)sad
{SOWAZUR JOAI] PARAJ[D pey sjudned
aansod 61-AIAO0D JO %9 0F
*(S19pI0SIp A10308J[O0

‘e13reAw ‘on3ney) sypuouwt +9

1oy swoldwAs juasisiad pey 9,0¢
‘(yIeop [eIRUOSU pUE [RUId)EW
‘UOTIB[TIUDA [BOIURYOSW ‘UOISSTWPR
NDI ‘ypiq widaid) sswodno
9SIOAPE JO YSUI JoUSIY pey Udwom
jueugaxd aanisod 61-QIAOD

-ongnyey

pue ‘astejews ‘swo[qoid 9AnIUS00
J10J YSLI POseaIoap (Jeaqiredy
[ewouqe pue ‘ured feuriopqe
“WISI[OqUIQ0QUIOIY) JO YSLI PASLaIoul
((16'0-08°0 1D %56 °S8°0 AH®)

ASL 61-ATAQD SU0T 1oMO]

ym pajerdosse Aoueugord Jurnp

S)eam 001
JO ueIpaw B 19A0 dn-mo[[0]

wI2)-3u0[ ‘snsuasuod ydiaq
ay3 Sursn suoydae) BIA
SAQAINS [BOIUI[O O1IBW)SAS

Splepue]s

Eﬁmmoa Uuo paseq pauyap
uonounj I2AI fewiouqe
{$159) [edrwayo01q aunnoa eIA
passasse (LOO ‘dTV LSV
.H.—&Q $1S3) uonodunj IAI

SyjuowW 9 pue ¢ Je S[[ed
dn-mo0[]0J ySnoiy) pajen[ead
swoldwAs juaysisiod

‘s1reyd [endsoy y3noayy
PA109[[09 SAUIOINO JL1}A)SqO
pue SONISLIdIORILYD [BOTUI]D

MIdI

3ursn soner piezey pajsnlpe
‘adKjouayd 61-AIAOD SuoT
orqeindwion {SwaSAS yieay
'S'N 61 woiy eyep (YHHA)

KIQAT[Sp

Je 10 Koueu3aid Surnp
uonsJUL 61-AIAOD
POULIJUOD IIM
uowom Jueugaid g0t

BUIYD

‘Kys1oatun) SuojuepN jo
[endsoy a1e) yieoy
PIYD pue Aruraey
POIRI[YJY ‘S[OTUOD
2AnESau 61-AIAOD
0/ pue UOIOJUI
61-AIAQD 1oud yrim
uowom jueusard GG
[1zelg ut

[endsoy ares K1enio)
© JO pIeam Ayuiojewt
oy} 0} papIwIpe
(eAne3ou 61-AIAOD
6 “oanisod

61-AIAOD S8¢)
uowom jueu3aid )gY

UuonI_JUI 7T-A0D-SYVS
PAULIJUOD-qR] YIIm
uowoMm jueuSaxd

-uou G16°¢g pue

Apnis 11040d
[BUOTIBAIOSQO
aandadsoig

Apms 110402
aanoadsonoy

Apnis 11040d
aanoadsonay

Apms 110402

20T ‘Iv 12 Zo1pnnD
1ndey)-zouny

€20C ‘v 32 1D

20T ‘v 12 W0ZZIYD

(02) :SON) Apenb y3rg paxnboe uonoayur g-A0D-SYVS SPI0OAY I[BOH OIUONIIH uowom jueusaxd /6¢g aAnoadsonoy $20T ‘v 12 ounig
po03 A10A, 10 po0T, se i Jo  (TTS-AS-OF ToQ0INy) 41] JO
(se1q Suntodaz Ayrenb 1rayy pajel 9,9/ ‘uonpooqur - Ayipenb pue ‘on3nej Jurpnjour sdn-mof[0J
[enuajod pue e asuodsar -1s0d 1eak-ouo uey) arow angney  ‘swordwAhs g1-IAOQD-3U0T parordwod o |
MO UO paseq ‘sIe1s /S poouanadxa 9,66 ‘swoidwAs uo eyep dn-mo[joy 10J :A11S1391 SONOYD Ut
) :SON) £Arenb aje1opoIN 61-AIAOD-3uoT payodar 94,9'¢9 arreuuonsanb paseq-qap PO[[OIUS USWOM €/ /. Apnis 10711 20T ‘Ip 12 saoeg
('syod) Judwssasse Aend) s3uipuy A9y SJUQWIAINSBIIA uonendod Apnys Jo adAy, Iedk ‘s/1oyIne 1S

"SQIpN)s PapN[oul Ay} JO SONSLIoRIRYD) ‘| 9[qeL,



BIOMEDICAL REPORTS 22: 15, 2025

8
2
2
2
)

PUBLICATIONS

(seiq

*TOOYH paudsiom
Apueoy1u3Is aseasip Aoupry

1o ‘Areuownd ‘oeIpIED SNOIAQI]
‘uonounj 1eorsAyd pue ured A[rpoq

dn-mo[]0J 1894~

Areyy ‘outp() jo
[endsoy AsioAtun 03
pantwpe age [euone)sa3

110dai-J[os pue az1s ojdwes Ul $2I09S J9MOT “$109s TOONH 1® dS.Ld pue (ToOMH) 911 Aue 18 61-ATIAOD Apnis
[[eWS 9pn[oul SUOIIBIIWI| u1 pauodar juswuredun [eorsAyd Jo Anrenb parejai-yiesy M uswom jueugard [BUONIBAIISqO
(79 sIels /L :SON) Anpenb ysiyg ‘dS1d 10F aanisod paisa) 9,0¢  91eneA?d 0} J-SHI Pue 9¢-JS pareuIddRAUN ¢ aandadsoig €20T ‘v 12 ou3nnoA
“uowiom jueudard-uou
pue jueugord uoomioq SQOUAIJJIP
(quounsnlpe 1opunojuod jueoyIusts A[reonsnels oN (%7°9)
POJIWI] PUE ‘USWOM  SUIIBIUSOUOD AJNOYJIP Pue ‘(% /°6) swoydwAs
jueu3aid Jo uonejuasardar Sso[ Jrey ¢(9,9°01) onsney papnour 61-AIAOD Suo[ pue ‘sjiqey Iopenoy ut
o[ ‘serq Sunaodai-j[os uowom jueugaid ur swoydwAs 9[A)s9y1] “sorydeiSowop (yueuSaxd-uou 44 €202
opnJoul SUOTIBIIWI] $SIBIS 6/t uowrwod swoydwAsg-qIAOD SULIOA0D SWAN /€ IIM ‘queusard 97) Apms ‘ID 12 Z3[RZUOD)
(€D :SON) £Lrenb ayeropoiy 3uo] pey syuepuodsar Jo 9,16 Koaans payrodal-J[os auruQ USWOM /Gy  [RUOIDIS-SSOID) -ZUOJSE A
(981 YOr) uadAxo 3urnbar
UOTIOQJUT 9JNOB SIIAS puUR
‘(LS'T gOw) drysprey orwouods
‘(#9'7 MOr) Aarxue/uorssaidop salreuuonsanb paziprepuels
(dn-mofjoj 031 ssof fenuajod ‘(69’1 MO®) A11s9q0 papnjout Sursn uonoajur-jsod SIQIUAD
pue Jurwr) JUSW[OIud $I0J0RJ YSII AQY ‘UOT)OJUT SyIuowW +9 pAjen[eAd ‘S ordnnu ssoxoe Apnis 110700
0] anp seiq Jourw yIIm ‘srejs -1s0d syyuowt ¢* (] JO ueIpow swoldwAs ‘eL19ILId 11040D) PO[[0IUD STeNpIAIpUL aanoadsoid
D) 6/8 :SON) Aifenb ysry 218 61-AIAOD Suo[ pey %¢'6  Aoueu3aid-YAAODHTY HIN ueudaxd og' | REHIERI NI A 20T ‘1P 12 Z_N
(A3010108
2AnESau 61-AIAOD
“(§°7 = YH) 9SLaSIP 2INOL AIAIS (KAxaA110p /U000 UT-)sOd 861 ‘A30[010s
(yuounsnlpe )M dSLI pasealour ‘syutodowry SYJuOW g ‘SYIUOW ¢ aanisod 1-ATAOD
JIOpPUNOJUOD JO YOr[ pue e 18 ¢O) pue 7o YPim paredwod ‘syoom 9) syurodown 1€1 ‘onewoydwAs Apnjs 110409
sso[ dn-mo[[oj uo paseq (1D) uowom onewoydwks ordnnu ye saxreuuonsanb 61-AIAOD 6S2) aneredwod
(€1) s1e)s 6// :SON) Lirenb ySig ur 9oudeaald on3ney 10ySIH on31yej Ing-woisn) uowom jueusard 8¢ [eurpmISuo| 20T ‘IP 12 BIAT[Q
(€°€T =90®) 61-dTAO0D
Suo[ JO POOYTTOYI] oY) PISLIIOUT
ASBASIP ANIL AIAJS (%€ TE) Aoyang,
BISNaZR/RILSOUR PUR ‘(%G 61) ‘KIISIOATU() ZIUAPYY
eI3[eayire/eIdeAW (96 4S) A[[eo1IBWR)SAS papI0odal S]OJ3U0D dANEIAU
(s19punojuod 10J [0UOD JO an3ney Ajurewnd ‘swoidwAs swoldwAs wigl-3uo| pue 61-AIAOD 66 Apnis 11040d
yoe| ‘seiq dn-mo[[0} Uo paseq 61-AIAOD 3uo[ pey uawom 9INoe {sMaIAIUI duoydore) pue uowom jueugaid aanodadsornax
(T s1es /L :SON) Kifenb ySty aanisod 61-AIAOD JO %L ¥L ela skoamns [eorur)  oAnisod 61-AIAQD 66  ‘[BUONDRS-SSOI) 70T ‘[P 12 TIWapues|
('syod) Judwssasse Aend) s3uipuy A9y SJUQWIAINSBIIA uonendod Apnys Jo adAy, Iedk ‘s/1oyIne 1S

"panupuo) T AqeL,


https://www.spandidos-publications.com/10.3892/br.2024.1893

GEORGAKOPOULOU et al: LONG COVID-19 IN PREGNANCY

(spoyiow [eonsne)s

“dnoi3 61-AIAOD

w19)-3u0] ur Junod japajeld

Iamol ApY3iS 19jsuen NDIN

1o ‘erxAydse [ejeuOoU ‘AIQAI[P
wadjaid ‘soueiquiaw Jo arnydna
armyewaxd ur SOoUISPIP JUBOYIUFIS
ON "(L18'C ¥O) uonoinsar

IMOI3 QULIdINENUI [BI9f pue
‘(10€°C ¥O) SIqQeIp [eUONIEIST
‘(Pr€ € YO) uorsuaradAy

$10JeJIpUl UONR[NSLOD
pooiq ‘suoneordwod [81o]

61-dIAOD-uou

Tre “61-AIAOD
wI2)-3U0[ 7L

1snqoi ‘pasoidde A[jeonye [euoneISaT JO S9JeI IQYS3IY YIM  pUB [BUI)BW ‘SINSLIAJORIRYD ‘61-AIAOD 2ANnde 60T 11040d
2 ‘sIe1s 6/8 :SON) Anpenb y3rg PpAreIo0sse 61-qIAQD WIN-3u0]  [edrurd pue [edr3ojorwapidg :uswom jueudaid €79 aandadsonay 20T ‘Ip 12 0BX
*SI9PIOSIp [ed13o[oyoAsd pue
‘onSnej ‘yInowr AIp ‘9)se)/[[oWS S[OTU0D
Jo uona03sIp ‘yueunareduur 61-AIAOD-UOU 66 pue
(serq uonogyes renuajod 2Anu309 :swoydwLs jueoyrusis (ZOT=U :II1 ‘9/=U T
pue uS1sop I9jua0-9[3urs ¢dnois [onuoos oy ur 94 8¢ “SA 9reog uorssaxdo(q uoyTurey ‘7Z=UD 61-AIAOD Apmis 110400
9pN[OUT SUOTIRITWI] $SIe)S 6// 61-AIAOD SuoT pey dnoi3 Apms pue axreuuonsonb wal-gf B 9JRISPOW puUB PIIW YIIM [BUOTIBAIOSqO
) :SON) Aienb ysrg oy} ur uowom Jueu3aid Jo 9,0 €6 Sursn juowssasse woldwAg uowom jueudaid gog aAnoadsord €202 ‘Iv 12 eUIS[RIN
NCAN %
"SA 99" 0€) dYoepeay pue (%8 09
“SA 9,8 9t) SSO[ TRy JO SAJBI JOMO]
(uonrerndod 9sI19AIp JO Mor[ 0} PUe (69 1=40 ‘%S 9T SA %8 LE) sdnoi3 uoamieq UONIJUI Z-A0D
anp seiq uonod9[as renuajod sarel eoudsAp 1oy31y pejiodal swoldwAs g1-AIAOD -SUVS powIjuod
pue seiq Sunrodai-J[os uawom Jueu3ald ‘6 1-AIAOD 3uo jo uostredwod ADd YIM uawom Apnys
IpN[OUl SUOIIBIIWI] $SIBIS 6// 3uo pey uowom jueugdaid-uou ‘aareuuonsanb jurod-g1 ® jueugaid-uou [g] pue [BUOIIBAIISqO €20T
(54 :SON) Aenb y3iyg Jo 9,7 L6 pue jueudaxd Jo 9,/ €6 Sursn Juawssasse woydwAg uowom jueu3ard [[]  [BUOIDIS-SSOID)  “ID 12 BARYSHULDO[QYG
(‘'sjoy) juowssasse Ajfend) s3urpuy Aoy SIUQWIAINSBIA] uonerndog Apms Jo adA7, IeoA ‘s/10Ine ISIL]

"panunuo) ' AqeL,



Risk factors

Absence of Pre-existing medical
vaccination conditions

2
A o

Y + L
A

Obesity
™

Development of
Long COVID-19

i
\ Preterm birth

NICU admission

I

Fto

BIOMEDICAL REPORTS 22: 15, 2025 7

Fatigue

»

Respiratory
complications

G

Cognitive impairment

Depression

@

Low birth weight

Figure 2. Risk factors and outcomes of Long COVID-19 in pregnant women.

demonstrated that women who contracted SARS-CoV-2
during pregnancy had a lower overall risk of Long COVID-19
(adjusted hazard ratio=0.85), but those who experienced severe
symptoms were more likely to develop thromboembolic events
and abnormal heart rhythms. Similarly, Yao et al (26) reported
that pregnant women with long-term COVID-19 had a signifi-
cantly higher risk of developing gestational hypertension [odd
ratio (OR)=3.344], gestational diabetes (OR=2.301) and fetal
intrauterine growth restriction (OR=2.817). No significant
differences were observed in the rates of premature rupture of
membranes, preterm delivery, or neonatal asphyxia between
the long-term COVID-19 and non-COVID-19 groups.

Ghizzoni et al (17) similarly reported a higher rate of
adverse pregnancy outcomes, including preterm birth and
neonatal complications, in women with persistent symptoms.

In addition to obstetric outcomes, Long COVID-19 also
influenced maternal HRQoL. Vetrugno et al (24) used the
SF-36 and IES-R scales to assess HRQoL and post-traumatic
stress disorder (PTSD) symptoms, revealing that 30% of
participants tested positive for PTSD one-year post-infection.
Women with underlying comorbidities such as cardiac or
pulmonary disease had significantly poorer HRQoL scores,
suggesting that pre-existing health conditions may exacerbate
the long-term impact of COVID-19.

Risk factors for long COVID in pregnancy. Several studies
identified risk factors associated with an increased likelihood
of developing Long COVID-19 among pregnant women.
Metz et al (14) highlighted that obesity, pre-existing mental
health conditions, and severe acute infection were significantly
associated with higher odds of Long COVID-19. Similarly,
Muifioz-Chépuli ez al (15) identified non-vaccination and
multiparity as key risk factors. Oliveira et al (13) found that

women who experienced severe acute COVID-19 were at a
2.43-fold increased risk of persistent fatigue compared with
those with milder symptoms, emphasizing the importance of
acute symptom management to potentially mitigate long-term
sequelae. Risk factors and outcomes of Long COVID-19 in
pregnant women are illustrated in Fig. 2.

Discussion

The present systematic review highlights the significant preva-
lence and variability of Long COVID-19 in pregnant women,
with rates ranging from 9.3-93%. The wide range in prevalence
is due to differences in study designs, definitions and timing
of symptom assessment. Common symptoms included fatigue,
dyspnea, cognitive impairment and psychological issues such
as anxiety and depression, emphasizing the need for mental
health support. The severity of acute COVID-19 was found to
be a key predictor of Long COVID-19, with severe cases linked
to prolonged symptoms such as liver dysfunction and throm-
boembolic events. The clinical impact of Long COVID-19 on
pregnancy extends beyond persistent symptoms. It is associ-
ated with adverse maternal and perinatal outcomes, such as
preterm birth, low birth weight and an increased need for
neonatal intensive care. The presence of long-term respiratory
and neurological symptoms, such as thromboembolic events,
may complicate daily activities and postpartum care, further
stressing the need for targeted follow-up and support for preg-
nant women with Long COVID-19. This highlights the need for
comprehensive care models that integrate physical, mental and
perinatal health (27). Several studies within the review identified
key risk factors for developing Long COVID-19 in pregnancy,
such as severe acute infection, obesity and non-vaccination.
Additionally, pre-existing mental health conditions were
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significantly linked to prolonged psychological symptoms
including anxiety and depression. The identified risk factors for
Long COVID-19 in pregnancy (severe acute infection, obesity,
non-vaccination and pre-existing mental health conditions) are
not unique to pregnant women but are also well-established
risk factors for Long COVID in the general population (28-31).
Identifying key risk factors for Long COVID-19 in pregnancy,
such as severe acute infection, obesity, non-vaccination and
pre-existing mental health conditions, highlights the need for
targeted clinical interventions. Pregnant women with these
risk factors should receive closer monitoring during and after
pregnancy to detect and manage prolonged symptoms early.
Emphasizing COVID-19 vaccination is crucial to reducing
severe infection and long-term complications, while addressing
obesity through lifestyle interventions during pregnancy can
help lower the risk of Long COVID-19 (32). Additionally,
women with pre-existing mental health conditions require
tailored postpartum mental health support, and understanding
these risk factors enables more efficient resource allocation to
prioritize care for high-risk individuals (33).

The management of pregnant women with Long COVID-19
should largely mirror that of non-pregnant individuals, with a
focus on self-management and medical care. Self-management
includes daily pulse oximetry, optimizing general health
through adequate sleep, nutrition, smoking cessation and
reducing alcohol and caffeine intake. A gradual increase
in exercise should be encouraged, as tolerated, alongside
setting realistic goals. Medical management involves treating
symptoms, managing pre-existing conditions, prescribing
antibiotics for secondary infections, and referring patients to
specialists such as mental health professionals and pulmonary
rehabilitation programs. Social and financial support should
also be prioritized (34).

Pregnancy introduces additional complexities to the
management of Long COVID-19. Women with severe symp-
toms should seek pre-conception counseling to optimize
their health before pregnancy. The impact of pregnancy on
Long COVID-19 remains uncertain, though symptoms such
as fatigue and breathlessness may worsen, particularly in the
third trimester. During pregnancy, symptom tracking via a
diary can help identify new or worsening symptoms, which
should not be automatically attributed to Long COVID-19
without thorough evaluation. Regular fetal growth moni-
toring is recommended for women with severe symptoms.
The approach to labor and delivery should be individualized,
especially for those with significant fatigue or cardiovascular
and respiratory symptoms, reserving caesarean sections for
obstetric indications (35).

The present systematic review is, to the best of our
knowledge, the first to provide insights from Long COVID-19
syndrome in pregnant women. However, the present systematic
review has several limitations that should be considered when
interpreting the findings. First, there was significant hetero-
geneity in study designs, sample sizes, follow-up durations
and definitions of Long COVID, which limited the ability to
synthesize results quantitatively and may have contributed to
the observed variability in prevalence estimates. Numerous
included studies relied on self-reported data, which is subject
to recall bias and may not accurately capture the true burden
of symptoms, particularly for psychological and cognitive

outcomes. Additionally, the lack of standardized diagnostic
criteria for Long COVID in pregnant populations further
complicates the comparison of results across studies. Most
studies were conducted in single centers or specific regions,
limiting the generalizability of findings to broader, more
diverse populations. Finally, the exclusion of non-English
language studies and potential publication bias may have
resulted in the omission of relevant data, particularly from
regions with a high burden of COVID-19, such as Latin
America and Asia, potentially skewing the overall D of Long
COVID's impact on pregnancy.

Future studies should aim to address these limitations
by adopting longitudinal study designs with larger sample
sizes and standardized symptom assessment tools. Research
should also focus on the long-term impact of Long COVID
on both maternal and fetal health, with particular attention to
the role of vaccination in mitigating the severity and duration
of symptoms. Furthermore, exploring geographically diverse
populations could provide a more comprehensive under-
standing of Long COVID's impact on global maternal health.

The present systematic review highlights the significant
burden and complexity of Long COVID in pregnant women.
The findings suggest that the prevalence and severity of Long
COVID-19 are influenced by multiple factors, including the
severity of the acute infection, pre-existing conditions and
vaccination status. The wide range in prevalence estimates
across studies reflects the need for standardized definitions
and diagnostic criteria for Long COVID-19 in this population.
Pregnant women with severe or moderate COVID-19 appear
to be at the highest risk for persistent symptoms, which may
impact not only maternal health but also perinatal outcomes
such as preterm birth and neonatal complications. Psychological
symptoms, such as anxiety and depression, were prominent in
several studies, emphasizing the importance of comprehen-
sive post-infection care that includes mental health support.
Despite the valuable insights provided, the review's findings
are limited by the heterogeneity of study designs and reliance
on self-reported data. Future research should focus on longitu-
dinal studies with larger sample sizes and diverse populations
to provide a clearer understanding of the long-term impact of
COVID-19 during pregnancy and inform evidence-based guide-
lines for managing Long COVID in this vulnerable population.
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