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ABSTRACT

Introduction: In breastfeeding patients with
chronic inflammatory rheumatic diseases, a
postpartum flare may require the use of bio-
logics. However, data on the safety of biologics
during lactation are scarce, potentially imped-
ing the decision-making process.
Case series: We report two cases of women in
whom treatment with a monoclonal IgG anti-
body (rituximab or canakinumab) was indicated
during the lactation period. In both cases,
breastfeeding was continued, and drug levels in
the mother’s serum, in serial breast milk sam-
ples and in the infant’s serum were measured.
Both rituximab and canakinumab showed
minimal drug concentrations in breast milk and
no detectable levels in the infants’ sera.
Conclusion: The lack of detectable levels of
rituximab and canakinumab in the sera of
breastfed infants reflects the poor oral bioavail-
ability of these biologics and helps to promote
their use in breastfeeding patients.
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Key Summary Points

In breastfeeding patients with chronic
inflammatory rheumatic diseases, a
postpartum flare may require the use of
biologics.

In two cases of women, in whom
treatment with rituximab or canakinumab
was indicated during the lactation period,
both biologics showed minimal drug
concentrations in breast milk and no
detectable levels in the infants’ sera.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14459979.
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INTRODUCTION

Women with chronic inflammatory rheumatic
disases are at risk of disease flares during the
postpartum period, often coinciding with lac-
tation. Given the benefits of human milk for the
infant [1], the World Health Organization rec-
ommends exclusive breastfeeding for the first
6 months of life. Most patients wish to continue
breastfeeding, even if disease activity requires
treatment adjustments. When discussing anti-
rheumatic drugs with patients during lactation,
the risk of active maternal disease needs to be
balanced with the risk of the infant’s exposure
to the drug via breast milk. The number of
biologic antirheumatic drugs that are consid-
ered to be compatible with breastfeeding are
limited, mostly due to the lack of data on drug
excretion into breast milk. This sparse body of
data presents a challenge in the decision-mak-
ing process with each individual patient. Here
we report the cases of two women with rare
chronic inflammatory rheumatic conditions,
both with an indication for rituximab (RTX) or
canakinumab treatment during lactation. Rec-
ommendations on the use of biologics during
lactation, other than tumor necrosis factor
(TNF) inhibitors, mainly focus on RTX and are
based on the structural analogy of RTX to TNF
inhibitor (for which more information is avail-
able) and a few case reports and a case series
[2, 3]. Recommendations on the use of canaki-
numab during lactation are lacking. In general,
large molecules like IgG are expected to pass
poorly into mature human breast milk; how-
ever, it remains unclear whether clinically rele-
vant quantities are uptaken by intestinal
neonatal Fc receptors [4, 5]. The two cases
reported here provide further data on the con-
centrations of RTX and canakinumab in breast
milk and in the sera of the breastfed infants,
and will aid in the decision-making process on
the use of biologics in lactating women.

Both patients described in the two cases
presented here provided informed consent for
the measurement of drug levels in their blood,
breast milk and their infant’s blood. They also
gave written consent for publication. The Ethics
Committee of the University of Bern,

Switzerland, waived the need for ethics
approval in the present case series as it is not
subject of the Federal Act on Research involving
Human Beings (Human Research Act, HRA, 30
September 2011). The study was conducted in
accordance with Helsinki Declaration of 1964
and its later amendments.

CASE 1

A 38-year-old woman, diagnosed with MPO-
ANCA vasculitis in 2004, became pregnant with
her second child in 2018. RTX treatment had
been started after a flare in 2011 with initially
two doses of 1000 mg. Since then, she remained
in clinical remission receiving RTX 500 mg
every 6 months. The last dose was given 6 weeks
before conception. During pregnancy, remis-
sion was maintained with 5 mg prednisone per
day. After an uneventful pregnancy, she deliv-
ered a healthy girl at term in October 2018
(41 weeks gestation, birth weight 3795 g, Apgar:
9/10/10), and the patient commenced
breastfeeding.

At 4 months postpartum, the MPO-ANCA
titre increased, yet no clinical signs of disease
activity were present. Since previous MPO-
ANCA rises were associated with a disease flare,
treatment with RTX (500 mg) was restarted on
14 February 2019. The available sparse data on
RTX use during lactation was discussed with the
patient. She wanted to continue breastfeeding
and gave written consent for the measurement
of RTX concentrations in her breast milk, her
serum and the serum of her breastfed infant.
Breast milk was collected both prior to and for 4
consecutive days after RTX therapy.

RTX concentrations in serum and breast milk
were measured using an enzyme-linked
immunosorbent assay (ELISA; coating antibody:
clone 137C6 [GenScript Biotech Corp., Piscat-
away, NJ, USA]; detection antibody: clone
194D7 [Genscript Biotech Corp]). As shown in
Table 1, the serum concentration of RTX in the
mother rose shortly after the infusion. Low RTX
levels appeared in the breast milk 24 h after
exposure and remained relatively stable at an
average concentration of 0.0037 lg/ml. The
relative infant dose (RID), which is an estimate

1044 Rheumatol Ther (2021) 8:1043–1048



of the theoretical infant dose received via breast
milk (mg/kg/day) relative to the maternal dose
(mg/kg/day), was below 0.01%. There were no
detectable RTX levels in the infant’s serum at
neither 4 nor 24 h after the maternal infusion.

The patient continued breastfeeding for
another 4 months. Her child developed nor-
mally during the following 2 years (weight and
height percentile between 25 and 50 at 1 and
2 years of age, respectively), received all

recommended vaccinations and did not expe-
rience any serious infections or allergies.

CASE 2

A 38-year-old woman, who had been diagnosed
with Muckle-Wells syndrome (MWS) in 2000
and who was under canakinumab therapy
150 mg every 3–4 months, became pregnant in
February 2018. To maintain remission,

Table 1 Results on drug level measurement during lactation

Maternal condition, dose, application Biologic

Rituximab, 500 mg,
intravenous route

Canakinumab, 150 mg,
subcutaneous injection

Maternal health condition AAV MWS

Maternal drug use

During gestation No Gestation week 6 and 20

Postpartum Postpartum week 19 Postpartum week 2, 16, 32

Drug level at birth

Infant’s serum level (umbilical cord blood), lg/ml – 1.33

Maternal serum level, lg/ml – 0.52

Drug level in BM

Time postpartum/period of milk collection Four months postpartum/

4 days

Second and third week

postpartum/13 days

C median (range), lg/ml 0.003 (0–0.004) 0.014 (0.004–0.023)

Cmax, lg/ml (time post-drug) 0.004 (day 2 post-RTX) 0.023 (day 8 post-canakinumab)

Infant dose from BM

RID median (range), % 0.007 (0.006–0.007) 0.08 (0.03–0.16)

C in infant’s serum after breastfeeding, lg/ml (time

post-drug, time postpartum)

Not detectable

(4 and 24 h post-RTX,

4 months postpartum)

Not detectable

(10 weeks post-canakinumab,

26 weeks postpartum)

Maternal dose

C prior to drug administration, lg/ml Not detectable 0.52 (at birth), 0.94

(8 months pp)

C post-drug administration, lg/ml (time post-drug) 45.23 (4 h post-RTX) 1.5 (7 days post-canakinumab)

AAV ANCA-associated vasculitis,BM breast milk, C concentration, Cmax maximum serum concentration, MWS Muckle-
Wells Syndrome, RID relative infant dose, RTX rituximab
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treatment was continued during pregnancy and
administered at gestational week 6 and 20.
Thereafter, the canakinumab interval was
extended until the postpartum period to mini-
mize fetal drug exposure. In November 2018 a
healthy girl was born at term (birth weight
2470 g, Apgar-Score 9/10/10). No abnormalities
were noted. At the time of delivery, 17 weeks
after the last canakinumab administration, the
canakinumab concentration in the neonate’s
cord blood was 1331 ng/ml whereas the mater-
nal serum level was 518.5 ng/ml (Table 1).

The patient started breastfeeding in combi-
nation with formula milk. A few days after
delivery, the disease flared and resumption of
treatment was indicated. The patient decided to
continue breastfeeding and gave written con-
sent for canakinumab measurements. She
received her first dose at day 10 postpartum and
the following doses at 16 and 32 weeks post-
partum. Serial breast milk samples were col-
lected on days 1–9 and day 13 after the first dose
of canakinumab and analyzed for drug levels
using an ELISA (coating: human IL-1 b, Gen-
script Biotech Corp.; detection antibody, no.
410902, BioLegend, San Diego, CA, USA). The
canakinumab levels in the serial breast milk
samples were minimal and ranged between 3.8
and 22.8 ng/ml (Table 1), resulting in a median
RID of 0.1%. In comparison, the canakinumab
level in the infant’s serum at 6 months of age
was undetectable (Table 1). The child developed
normally in the following 2 years, with a nor-
mal height (93 cm) and weight (13 kg) at the
age of 2 years. MWS in the child was ruled out
by genetic testing. All vaccines were given as
recommended by the Swiss Ministry of Health
including the first live attenuated vaccine at
12 months of age.

DISCUSSION

We report here two cases of breastfeeding
patients who required the use of biologics due
to signs of worsening disease postpartum. The
transfer of the IgG1 monoclonal antibodies,
RTX and canakinumab, into breast milk was
expected to be low due to the low content of
IgG in human breast milk [6]. The predominant

immunoglobulin in breast milk is IgA, ranging
from about 900 lg/ml in colostrum to about
400 lg/ml in mature milk [6, 7]. By contrast, the
content of IgG in mature breast milk is
approximately 1/20 of the IgA levels [6]. Among
the IgG subclasses, IgG1 represents the lowest
proportion in mature milk, with levels of about
5 lg/ml [6]. The concentrations of RTX and
canakinumab in breast milk were clearly\1 lg/
ml, as confirmed previously in other studies on
RTX [8, 9]. These data confirm the low transfer
of IgG1 monoclonal antibodies into breast milk.
Similarly, low concentrations of various other
biologics (e.g. infliximab, certolizumab, adali-
mumab, golimumab, ustekinumab, natal-
izumab) have been found in the breast milk of
women receiving treatment, independent of
application mode, half-life or time to maximum
serum concentration, emphasizing that IgG-
based molecules all pass poorly into breast milk
[10, 11].

What matters to our breastfeeding patients is
the question of whether this minimal transfer of
canakinumab or RTX into breast milk is clini-
cally relevant to their infant. An estimate widely
used to express the drug exposure of the
breastfed infant is the RID. The low concentra-
tions of canakinumab and RTX in the breast
milk of our patients and the weight-adjusted
maternal doses translated into a reassuring
median RID of \ 0.1%. In partially breastfed
infants, as in case 2, the RID ratio is overesti-
mated. Generally, drugs with a RID of\10% are
regarded as safe when breastfeeding [4]. How-
ever, the RID is a theoretical estimate, not a real-
time measurement of drug transfer into the
infant’s bloodstream. The uncertainty revolves
around the question of whether these low
quantities of monoclonal antibodies swallowed
by the suckling infant can be absorbed by the
gastrointestinal tract and detected in the
infant’s bloodstream. Binding sites of IgG
molecules, such as the neonatal Fc receptor
(FcRn), are indeed expressed across different
species and on different tissues, such as the
placenta and intestinal epithelial cells [5], the
latter providing the prerequisite for intestinal
absorption. In rodents, passive immunity of the
neonate via protective IgG is delivered via the
placenta as well as through breast milk.
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However, the situation in humans is clearly in
favour of the transplacental pathway [7, 12], as
shown by therapeutic serum levels of IgG
monoclonal antibodies such as canakinumab,
infliximab or adalimumab in neonates after in-
utero exposure during late gestation [13–15].
Fetal exposure can be reduced by avoiding the
biologic drug during the third trimester, or even
beyond gestational week 20, as in our patient
with MWS. The transplacentally acquired
canakinumb level in the infant’s cord blood was
clearly below therapeutic levels [16] and con-
tinued to decrease, becoming undetectable de-
spite repeated maternal doses during the
observed lactation period. This underlines the
poor intestinal absorption of monoclonal IgG
antibodies. Similar pharmacokinetics have been
described in one breastfed infant exposed to
infliximab during pregnancy and lactation [14].
By contrast, a subtherapeutic serum level of
infliximab was found in one breastfed infant 5
days after the maternal infusion; however, no
detectable drug levels were seen in the sera of
two other breastfed infants after maternal
treatment with adalimumab or infliximab [13].
In our patients, there were no detectable levels
of canakinumab or RTX in the sera of the
breastfed infants. Gastrointestinal proteolysis is
likely to be the predominant mechanism
destroying the integrity of luminal monoclonal
IgG antibodies, thereby explaining the poor oral
bioavailability of these biologics as a whole.

In conclusion, increasing data on the phar-
macokinetics of biologics in lactating patients
aids the shared decision-making process. Our
cases reveal minimal transfer of canakinumab
and RTX into breast milk, and no
detectable levels of these biologics in the
bloodstream of the breastfed infants. Thus, we
conclude that canakinumab and RTX can be
used to maintain disease control in breastfeed-
ing patients. However, more pharmacokinetic
data are needed in this field. Notably, it remains
to be determined whether the transfer of mon-
oclonal antibodies into breast milk can be
altered in different clinical scenarios, such as in
prematurely born infants or in the case of
mastitis, with a possible increase in paraep-
ithelial transfer of larger molecules.
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