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Background: Tocilizumab is a monoclonal antibody that interrupts interleukin-6 signalling, reducing
downstream effects on inflammation and the innate immune response. It was shown to reduce mortality
in patients with severe or critical coronavirus disease 2019 (COVID-19). Pregnant and breastfeeding
people were largely excluded from clinical trials and hence, the extent to which results can be applied to
these populations is not clear.
Objectives: To synthesize published data on tocilizumab in pregnancy and lactation, highlight important
knowledge gaps, and help inform clinical decision-making about tocilizumab's use in these populations
with COVID-19.
Sources: PubMed was searched for studies evaluating tocilizumab in pregnancy and lactation for COVID-
19 and other indications. Literature on pharmacokinetics and reproductive/fetal safety of monoclonal
antibodies in general was also sought. The US Food and Drug Administration and the European Medi-
cines Agency guidance for the industry and regulatory approval documents were reviewed.
Content: Published data on tocilizumab in pregnancy include 610 cases (n ¼ 20 with COVID-19) together
with seven mothereinfant breastfeeding pairs. Higher rates of spontaneous abortion and premature
birth have been reported compared with the general population, but multiple confounding variables
limit interpretation. There is little data on tocilizumab exposure in the second and third trimesters when
transplacental transport is highest. The effects of tocilizumab on the developing immune system are
unclear. Pregnant patients with COVID-19 who received tocilizumab were often critically ill and corti-
costeroid use was uncommon. Neonatal follow up was limited. Tocilizumab appears to be compatible
with breastfeeding.
Implications: Although the available data do not raise serious safety signals, they have significant limi-
tations and are not sufficient to delineate the complete spectrum of potential adverse outcomes that may
be associated with tocilizumab exposure during pregnancy and lactation. Diligent follow up and docu-
mentation of pregnancy outcomes will be important moving forward. A more effective regulatory
framework to ensure equitable inclusion of pregnant people in research is clearly needed. Sarah
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Background

Pregnancy has been recognized as a risk factor for complications
of multiple infectious diseases since the pre-antibiotic era [1]. Early
in the coronavirus disease 2019 (COVID-19) pandemic it was un-
clear if pregnancy itself was associated with more severe illness.
However, there is now mounting evidence demonstrating that
pregnant people have an elevated risk of severe COVID-19-related
blished by Elsevier Ltd. All rights reserved.
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complications compared with their non-pregnant, age-matched
counterparts [2e6]. In addition, COVID-19 has been associated with
increased preterm birth and neonatal morbidities [2,3,5e8].

Physiological and immunological changes associated with
pregnancy coupled with ethical considerations arising when
treating an expectant mother and her developing fetus present
unique challenges for clinicians [1,9]. These challenges are com-
pounded by the paucity of scientifically rigorous data about drug
safety and efficacy in pregnant people [9]. Despite a clear medical
need, pregnant people continue to be a marginalized research
population in the COVID-19 pandemic [9,10].

Tocilizumab is a recombinant humanized monoclonal IgG1
antibody that interrupts interleukin-6 (IL-6) signalling, reducing
downstream effects on inflammation and the innate immune
response [11]. It is licensed in over 75 countries for rheumatoid
arthritis and related rheumatological diseases as well as for
chimeric antigen receptor (CAR) T-cell therapy-associated cytokine
release syndrome. An excessive host inflammatory response,
characterized by elevated levels of a variety of pro-inflammatory
cytokines, including IL-6, is thought to contribute to many patho-
physiological features of severe COVID-19, providing a rationale for
evaluating tocilizumab in this setting. At least nine published ran-
domized controlled trials (RCTs) have examined the effects of
tocilizumab in patients with COVID-19 and had inconsistent results
[12e20]. However, in two large adaptive platform RCTs, tocilizu-
mab was shown to reduce short-term mortality in severe or critical
COVID-19 when added to corticosteroids [12,20], and it is now
recommended by several consensus guideline committees [21e24].

Only one RCT, the RECOVERY trial, included pregnant people
[12]. However, they made up just 0.2% (n ¼ 10) of the total study
population and specific maternal and neonatal outcomes were not
reported [12]. Hence, the extent to which tocilizumab RCT results
can be applied to pregnant people with COVID-19 is not clear.

The aim of this narrative review is to summarize published data
on tocilizumab in pregnancy and lactation and highlight important
knowledge gaps to help inform clinical decision-making about its
use in these populations with COVID-19. Although the focus is on
tocilizumab in COVID-19, where relevant, we draw on experience in
pregnancy for other indications together with the use of mono-
clonal antibodies in general in pregnancy and lactation.

Sources

Literature searches of PubMed were conducted between 15 May
and 31 May 2021 and were updated on 11 August 2021 using
various combinations of the search terms tocilizumab, interleukin-
6, interleukin-6 receptors, pregnancy, lactation, breastfeeding,
monoclonal antibodies, IgG1, pharmacokinetics, reproductive
studies, COVID-19 and SARS-CoV-2 (severe acute respiratory syn-
drome coronavirus 2). Reference lists of relevant articles were
examined to identify sources not captured in the electronic litera-
ture search. Additional data were obtained from the European
Medicines Agency, and the US Food and Drug Administration
guidance for the industry on reproductive/toxicology studies and
regulatory approval review documents.

The role of IL-6 in pregnancy

The consequences of IL-6 blockade in pregnancy are difficult to
predict. IL-6 is widely expressed in the female reproductive tract
and gestational tissue where it has been implicated in a range of
regulatory functions involved in embryo implantation, placental
development and immune tolerance to pregnancy [25]. For
example, elevated IL-6 levels are characteristic of the cytokine
profile found in infertility, recurrent miscarriage, pre-eclampsia
and preterm delivery [25]. On the other hand, diminished local
IL-6 bioavailability, due to altered IL-6 receptor expression, may
contribute to many of these same complications [25]. Finally,
parturition is associated with significant increases in IL-6 in the
cervix and myometrium [26]. Data suggest that IL-6 inhibition may
interfere with cervical ripening and dilatation and myometrial
contractile activity, potentially leading to delays of parturition [26].
Preclinical data

Evaluating the impact that IL-6 inhibition by monoclonal anti-
bodies in animal models poses many challenges. First, human
antibody placental transfer is not uniform across gestation. As a
result of their large size and hydrophilicity, monoclonal antibodies
cannot cross the placenta by simple diffusion and instead rely on
active transport facilitated by binding of the IgG FC region to the
neonatal Fc receptor (FcRn) on the syncytiotrophoblast [27]. During
the first trimester, FcRn is barely detectable and maternofetal
antibody transport is limited. FcRn expression and antibody
transport then increase as pregnancy progresses, being greatest in
the third trimester [27]. This means the period of greatest sus-
ceptibility to the effect of maternal monoclonal antibody exposure
in humans will be during the second and third trimesters when
growth and maturation occur, rather than during the early em-
bryonic period when organogenesis occurs. Developmental and
reproductive studies are most informative when dosing extends
beyond the embryonic period [27,28]. This is especially relevant for
immune modulating antibodies like tocilizumab since many com-
ponents of the immune system continue to develop and mature
during the fetal and postnatal periods.

Cynomolgus monkeys have generally been used preferentially
in non-clinical reproductive and developmental toxicity studies of
antibodies targeting the immune system because the immune
systems of the two species are similar [28,29]. Furthermore,
maternofetal IgG transfer in cynomolgus monkeys is comparable to
that in humans in terms of timing, with antibody transfer mainly
occurring during the final 50 days of gestation, equivalent to the
second and third trimesters in humans [28,29]. However, monkey
antibody levels in offspringmay be lower than in humans and, with
respect to tocilizumab in particular, monkey maternal IL-6
expression is more limited under normal conditions [11]. Finally,
tocilizumab tissue cross-reactivity is greater in humans compared
with cynomolgus monkeys where binding in the latter is restricted
to inflammatory, endothelial and epithelial cells [11].

The rodent immune system, by contrast, is developmentally
immature at the time of birth compared with primates and certain
aspects develop predominantly in the postnatal period [30]. Anti-
bodies are effectively transported in breast milk in rodents and
absorbed across the neonatal gut by FcRn, meaning dosing in ro-
dent studies should be extended into lactation to simulate human
exposure in the fetal period [11,30]. Other barriers to using rodent
models include the inability of tocilizumab to bind to non-primate
IL-6 receptors and the high levels of anti-tocilizumab antibodies
produced by rodents, which neutralize the effect of tocilizumab
[11,30]. To overcome these problems an analogous rat anti-mouse
IL-6 receptor antibody (MR16-1) was developed and used in pre-
natal/postnatal toxicity mouse studies [11,30]. The affinity of MR16-
1 to the mouse soluble IL-6 receptor is approximately 14-fold lower
than the affinity of tocilizumab for human soluble IL-6 receptor.
Despite this, MR16-1 can still suppress the acute phase response to
IL-6 at low exposures in mice [11,30]. A limitation of this model
however, is that many mice develop fatal immune reactions to low
doses of MR16-1 and therefore outcomes are typically only evalu-
able with much higher relative doses than used in humans [11].
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With these limitations in mind, there was no evidence of tera-
togenicity with the administration of tocilizumab between days 20
and 50 of gestation in a cynomolgus monkey embryoefetal toxicity
study [11]. However there was a dose-related increase in the inci-
dence of abortion or embryoefetal death at high relative exposures
[11]. Unfortunately, because there was no dosing beyond day 50 of
gestation, this study is only of relevance in identifying maternally
mediated effects, which might have indirect adverse effects on
embryo development.

The second major series of reproductive studies for tocilizumab
used the MR16-1 mouse model [11]. In these prenatal/postnatal
studies, as noted previously, the low-dose group had a high inci-
dence of fatal immune reactions and was not evaluable. No repro-
ductive abnormalities were observed in offspring of the high dose
group however [11]. Offspring did show reductions in white blood
cell, lymphocyte and neutrophil counts as well as CD45 and CD49
markers, indicating mild immune suppression [11].

Clinical data

Studies of patients treated with tocilizumab during pregnancy
are summarized in Table 1. The experience includes 11 studies with
610 pregnant people, although there may be repeated patients
between studies [31e41]. Most studies were retrospective without
an appropriate control group. Further, as can be seen in Table 1,
most patients were treated with tocilizumab for rheumatological
diseases and interpretation of outcomes is complicated by under-
lying illness and concomitant medications, some of which are
known teratogens.

Most of the clinical data on tocilizumab use in pregnancy come
from (a) Roche's Global Safety Database, which included prospec-
tive (n ¼ 180) and retrospective (n ¼ 108) reports from clinical
trials, non-interventional studies, spontaneous submissions and
other post-marketing literature [35] and (b) the European League
Against Rheumatism (EULAR) taskforce report, which complied
cases from registration data and abstracts reported at scientific
conferences (n ¼ 218) [37].

With regards to the Global Database, over 90% of patients were
treated with tocilizumab for rheumatoid arthritis and most
received their last dose pre-conception or early in the first
trimester, when tocilizumab transplacental transfer would be ex-
pected be negligible [35]. Not surprisingly considering the timing of
exposure, there was no apparent increase in congenital malfor-
mations (4.5%) [35] compared with the background rates of 3%e4%
in the general population [42,43]. Furthermore, there was no
distinct pattern of malformations among the cases. This is consis-
tent with the most recent EULAR report, where a low rate of
congenital malformations (3.9%) was documented [37].

Spontaneous abortions were higher in both the Global Database
(21.7%) and the EULAR report (21.6%) than in the general population
(15%e20%) [35,37]. Concomitant methotrexate, which was pre-
scribed to approximately 20% of patients and is a known teratogen
and abortifacient, may have contributed to these outcomes [35].

The rate of prematurity was also increased (31.1%) compared
with the background rates in the general population (10%e15%)
[35,44]. In addition, a lower mean birthweight, which was only
partly explained by gestational age, was observed. Although preg-
nancy outcomes in stable rheumatoid arthritis patients are com-
parable the general population, high rheumatoid arthritis disease
activity has been associated with preterm birth [35,45]. Disease
activity was not recorded in this database, but early discontinuation
of effective therapies may have played a role in outcomes.

In total, 17 pregnant people whose outcomes were captured in
the Global Database continued or resumed tocilizumab beyond the
first trimester [35]. All gave birth to live neonates and in
prospective cases (n ¼ 11), the median gestational age at birth was
36þ4 weeks, i.e. approximately half were preterm deliveries. A
small number of cases in other reports received tocilizumab beyond
the first trimester but outcomes were generally not reported
separately (Table 1).

There have been four reports of tocilizumab use in pregnant
patients with COVID-19 (n ¼ 20) (Table 1) [31,32,36,41]. Tocilizu-
mab administration frequently occurred in the third trimester,
many patients were critically ill, and corticosteroid use was un-
common. In the largest series from Spain (n ¼ 12), all pregnancies
resulted in live births, but most had limited neonatal follow up [31].
There was one case of maternal cytomegalovirus reactivation and
congenital infection [31]. A dose-related increase in the incidence
of secondary opportunistic infections was identified among pa-
tients receiving long-term tocilizumab in rheumatoid arthritis trials
[37]. This has not been observed in clinical trials of tocilizumab for
COVID-19 [12e19], although follow up has been limited and this
remains an area of uncertainty for both pregnant and non-pregnant
patients. Guidance from Public Health England recommends that
live vaccines not be administered before 6 months of age following
in utero exposure to biological immunosuppressant agents [38].

Pharmacokinetics

The pharmacokinetics of tocilizumab have not been character-
ized in pregnancy. However, based on what is known about
monoclonal antibody pharmacokinetics in general, together with
pregnancy-associated pharmacokinetic changes [46,47], several
reasonable predictions can be made about tocilizumab pharmaco-
kinetics in pregnancy. First, because of their large size and hydro-
philicity, monoclonal antibodies reside almost exclusively in the
blood plasma and extracellular fluid [46]. The increase in blood
volume associated with pregnancy (~40%) [47] may reduce tocili-
zumab plasma concentrations. Next, monoclonal antibodies are
primarily eliminated by intracellular degradation after target
binding and to a lesser degree by proteolytic catabolism [46]. The
former is related to target expression levels, i.e. IL-6 receptor
expression, which is approximately 40% higher throughout preg-
nancy [48], suggesting that tocilizumab may be eliminated
more rapidly in pregnancy. Together, these pregnancy-associated
changes suggest that higher doses or additional doses may be
necessary to match exposures achieved in non-pregnant patients.
However, the clinical importance of potentially altered exposure in
pregnancy is unclear because pharmacokinetic/pharmacodynamic
efficacy and toxicity targets have not been established.

Breastfeeding

In general, maternal IgG1 does not transfer well into breast milk
(large molecular size, limited transport mechanisms), although
concentrations are higher in the colostrum from mothers of pre-
term infants [49,50]. Furthermore IgG oral bioavailability is low
because of proteolytic degradation in the infant digestive tract.
Undigested IgG molecules can pass into the neonatal circulation via
gut-derived FcRn, which is most relevant for preterm infants who
digest less IgG in their stomach compared with term infants
[49,50].

Data on tocilizumab in breastfeeding is limited to three pro-
spective case series/reports, which included a total of seven
mothereinfant pairs [33,34,51]. Tocilizumab was either stopped in
the first trimester and resumed after delivery or continued
throughout pregnancy and postpartum. All women delivered
healthy term infants. In all cases, tocilizumab was excreted into
breast milk and reached peak levels 3e5 days after administration.
However, transfer was low with trough milk-to-serum ratios



Table 1
Studies of tocilizumab in pregnant people for COVID-19 and other indications

First author,
publication year

Design Setting Number of Patients
Gestational age at last
tocilizumab dose
Tocilizumab indication

Concomitant
medications/biologics

Tocilizumab dose Maternal
COVID-19
severity

Birth outcomes Maternal adverse
effects

Jinenez-Lorano I
2021 (31)

Case series Spain n ¼ 12
Median 27þ5 weeks
gestation (range 18
e36þ3 weeks)
COVID-19

12/12
hydroxychloroquine
9/12 lopinavir/ritonavir
8/12 azithromycin
1/12 interferon beta-1B
2/12
methylprednisolone

Before March 2020
600 mg IV, then 600 mg
(�80 kg) or 400 mg
(<80 kg) IV, 12 hours
after the first dose
Mid-March 2020 and
onwards
600 mg (>75 kg) or 400
mg (�75 kg) IV. A
second dose was
considered in patients
with poor early
response

7/12 high flow
oxygen
3/12
mechanical
ventilation
5/12 intensive
care unit

12/12 live births
Median 38þ6 weeks gestation
7/12 caesarean delivery
2/12 preterm
1/12 congenital
cytomegalovirus infection
1/12 Klebsiella pneumoniae
conjunctivitis
12/12 neonates SARS-CoV2 (e)
1/12 congenital abnormalities
(cleft lip and palate) confirmed
before COVID-19 and
tocilizumab

1/12 maternal
cytomegalovirus
infection
2/12 cytolytic
hepatotoxicity

San-Juan R
2020 (32)

Subgroup of single-
centre
retrospective
cohort study of
pregnant people
with COVID-19

Spain n ¼ 5
Median (IQR) 29 (25e34)
weeks gestation for overall
cohort
COVID-19

1/5
methylprednisolone

400e600 mg IV
2/5 1 dose
3/5 2 doses

3/5 high flow
oxygen
1/5 mechanical
ventilation
1/5 intensive
care unit

2/5 urgent caesarean delivery
1/5 preterm
Other pregnancy outcomes not
reported separately for patients
that received tocilizumab

5/5 recovered

Abdullah S 2021
(41)

Case series United Arab
Emirates

n ¼ 2
24 weeks and 35 weeks
gestation
COVID-19

2/2
hydroxychloroquine
1/2 lopinavir-ritonavir
1/2 acetylcysteine
1/2 favipiravir
1/2 azithromycin

400 mg IV � 1 dose
600 mg IV � 1 dose

1/2 high flow
oxygen
1/2 mechanical
ventilation
1/2 intensive
care unit

1/2 elective caesarean delivery
following recovery from
COVID-19, initial neonatal
assessment was unremarkable
1/2 urgent caesarean delivery,
initial and 6-week neonatal
assessments were
unremarkable

2/2 recovered 1/2
discharged on
hospital day 35
1/2 unclear length
of admission

Naqvi M
2020 (36)

Case report USA n ¼ 1
22þ6 weeks gestation
COVID-19

Remdesivir 400 mg IV � 1 dose Supplemental
oxygen

Ongoing at publication Recovered and
discharged on
hospital day 8

Hoeltzenbein M
2016 (35)

Prospective and
retrospective
cohort study
Roche Global Safety
Database

Global
29% Europe
26% North
America
23% Asia
15% South
America

n ¼ 288
90% rheumatoid arthritis
180 prospective
108 retrospective cases
with pregnancy outcomes
Prospective cohort: 112/
180 tocilizumab
administered after
conception
Median gestational age at
tocilizumab
discontinuation was
5 weeks
11/180 tocilizumab
continued beyond first
trimester
Retrospective cohort:
Gestational age not
consistently reported
6/108 tocilizumab
continued beyond first
trimester

Prospective:
38/180 methotrexate
Retrospective: not
reported

Most common regimen
8 mg/kg IV every
4 weeks

Not applicable Prospective:
68/112 live birth, 20/112
spontaneous abortion, 24/112
elective termination of
pregnancy, 0 stillbirth
Median (IQR) gestational age at
birth (n ¼ 55), 39 (37e40)
weeks
16/55 pre-term
Median (IQR birthweight
n ¼ 39, 2800 (2300e3320) g
Malformations 5/111, 4.5%
Neonatal death 2/111
Second/third trimester
exposure:
11/11 live births at median
36þ4 weeks; median (IQR)
birthweight n ¼ 7, 2590 (2060
e2835) g
Retrospective:
55/108 live births
31/108 spontaneous abortions
22/108 elective termination of

Not reported
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pregnancy
Second/third trimester
exposure
6/6 live births
2/6 preterm

Gotestam Skorpen
C

2016 (37)

Register data, 2 case
reports

Global 218 including
180 prospective cases and
38 retrospective cases

Not reported Not reported Not applicable 47/218 miscarriages
5/128 congenital
malformations

Not reported

Nakajima K
2016 (38)

Retrospective
cohort study
Chugai safety
database

Japan n ¼ 61 (50 with pregnancy
outcomes)
87% rheumatoid arthritis
10/61 tocilizumab
discontinued before the last
menstrual period
30/61 first trimester
exposure
2/61 tocilizumab continued
throughout pregnancy

Not reported for overall
cohort
Concomitant
methotrexate in 5/9
pregnancies that
resulted in spontaneous
abortion
Concomitant
methotrexate in 2/6
pregnancies that
resulted in neonatal
abnormalities

Most common regimen
8 mg/kg IV every
4 weeks

Not applicable 36/50 deliveries
10/36 term; 2/36 preterm; 24/
36 unknown
0/36 congenital abnormalities
6/36 neonatal abnormalities
1/6 neonatal asphyxia; 5/6 low
birthweight <2500 g e 3/5
considered fetal growth
restriction
9/50 spontaneous abortions
5/50 induced abortions e 1/5
due to fetal abnormality
ecaudal regression syndrome

Not reported

Saito J 2018 (34) Case report Japan n ¼ 2
2/2 rheumatoid arthritis
2/2 tocilizumab
discontinued at 6 weeks
gestation

Etanercept
Prednisolone

400 mg (8 mg/kg) IV
every 4 weeks

Not applicable Vaginal delivery at 36 and
37 weeks gestation
2/2 healthy infants

None

Saito J
2019 (33)

Case report Japan n ¼ 1
Adult onset Still's disease
Tocilizumab continued
throughout pregnancy

Prednisolone
Tacrolimus

400 mg IV every
4 weeks

Not applicable Vaginal delivery at 40þ5 weeks
gestation
Birthweight 2792 g
Apgar scores at 1 and 5 minutes
10
No congenital or neonatal
abnormalities

Not reported

Weber-
Schoendorfer C

2016 (40)

Prospective cohort
study
Embryotox Berlin
Program

Germany n ¼ 16 (12 with pregnancy
outcomes)
100% rheumatoid arthritis
Median 9 weeks gestation
All patients had first
trimester tocilizumab
exposure and/or exposure
before last menstrual
period

1/16
hydroxychloroquine
2/16 leflunomide
1/16 methotrexate
1/16 sulfasalazine
6/16 prednisolone

Most common regimen
8 mg/kg IV every
4 weeks

Not applicable 11/12 live births
7/11 cesarean delivery
Median birthweight 3130 g
Median gestation 39 weeks
1/11 preterm
4/16 spontaneous abortions
1/16 elective abortion
0 major malformation
1 spontaneous abortion
complicated by hydrops fetalis

Not reported

Kaneko K
2016 (39)

Case series Japan n ¼ 4
rheumatoid arthritis
4 days to 3 weeks gestation
1/4 resumed tocilizumab at
10 weeks gestation and
continued during
pregnancy

1/4 prednisolone 8 mg/kg IV every
4 weeks

3/4
37e38 weeks gestation
1/4 partial molar pregnancy
and miscarriage at 11 weeks
gestation e tocilizumab
resumed at 10 weeks gestation
and continued during
pregnancy

Not reported

Abbreviations: COVID-19, coronavirus disease 2019; IQR, intraquartile range; IV, intravenous.
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ranging from 0.00082 to 0.0015 [33,34,51]. In one report, the um-
bilical cord blood, infant serum and breast milk concentrations
were measured [33] Overall transfer to the infant was minimal; the
tocilizumab umbilical cord blood concentration was 17% of the
maternal blood concentration and at 5 days post-delivery, the in-
fant serum tocilizumab concentration was 5% of the maternal
concentration. By week 4, tocilizumab was undetectable in the
infant serum despite exclusive breastfeeding and continued
maternal tocilizumab use. No adverse effects were observed in any
of the infants including no infections, although only two reports
(n ¼ 3) followed infants longitudinally for 6e13 months. Early
childhood vaccines were administered on schedule to two infants
[34]. Rotavirus vaccine and the bacillus CalmetteeGu�erin vaccine
were delayed to 6 months after delivery in the third (with in utero
tocilizumab exposure) because of concerns over safety with live
vaccines in the setting of possible tocilizumab-associated immu-
nosuppression [33,52]. Vaccination details were not reported for
the other cases [51].

Conclusions

Although our understanding is still evolving, available data
strongly suggest that pregnant people with COVID-19 infection
experience a higher severity of illness and increased rates of
complications compared with age-matched non-pregnant in-
dividuals; neonatal morbidities are also increased [2e8]. Effective
prevention and treatment strategies are therefore critically
important to improve maternal and neonatal outcomes, but
regressive policies excluding pregnant people from participating in
biomedical research persist [9,10]. Clinicians and pregnant people
are left with the difficult task of deciding whether potential bene-
fits of a treatment outweigh potential harms to the fetus based on
very little information. Data so far indicate that COVID-19-specific
therapies are used infrequently in pregnant patients including the
critically ill [5].

To assist in decision-making, we reviewed information on
tocilizumab in pregnancy and lactation from a variety of sources.
Although our review does not reveal serious safety signals, it is
clear that the available data have significant limitations and are not
sufficient to delineate the complete spectrum of potential adverse
outcomes that may be associated with exposure to tocilizumab
during pregnancy and lactation. Importantly, there are very few
data on tocilizumab exposure in the second and third trimesters
whenmost pregnant people with COVID-19 have been hospitalized
and transplacental passage is highest [3,5]. Questions also remain
about the impact of tocilizumab on the developing immune system.
Diligent follow up and documentation of pregnancy outcomes will
be important moving forward. A more effective regulatory frame-
work to ensure equitable inclusion of pregnant women in research
is clearly needed.
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