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We wanted to address frequently asked questions about
immunization related to biologic response modifying agents,
which have been used more frequently in recent years, in this
question-and-answer section;

Question 1: Can patients using biologic response modu-
lators be vaccinated?

Two main factors should be evaluated when planning
vaccination in people who using biologic response modifiers;

-The first is the necessity of vaccination of the clinical pic-
ture that requires the use of biologic response modifiers, the
possible negative impact on vaccine response, and possible
contraindications and complications that the vaccine may
cause,

- The second is the need for vaccination that may be cau-
sed by the biological agent planned to be used and the cont-
raindication to vaccination and the onset time of this contra-
indication,

It is recommended that the age and disease status of in-
dividuals with a new diagnosis of immune-mediated disease
requiring biological response modifying treatment should be
evaluated and appropriate vaccination should be completed
before starting immunosuppressive treatment if there is no
contraindication (1,2).

For optimum immune response, it is emphasized that ina-
ctivated vaccines should be completed two weeks before the
start of immunosuppressive treatment, if possible; and since
no clear time period has been determined for live attenuated
vaccines, it should be administered considering the viremia
period following vaccination (2).

Question 2: Can babies whose mothers used biologic
response modulating agents during pregnancy be vaccina-
ted?

In the passage of biologic agents to the infant, the time
period of passive diffusion through the placenta can be neg-
lected until the 13-16™ week of pregnancy. However, after
these weeks, pinocytosis-mediated active transport via Fc
receptors on syncytiotrophoblasts begins and complex IgG1
molecules (infliximab, adalimumab and golimumab...) are hi-
ghly transmitted to the infant. Fusion proteins such as etaner-
cept or molecules without Fc segments such as sertolizumab
pass at a very low or negligible level (4,5).

It has been reported in many studies that infants whose
mothers use biological response modulators during preg-
nancy and who are exposed to these agents through the
placenta have detectable drug concentrations in the months
after birth, and that the measured values may cause immu-
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nosuppression in the first six months, eight months and even
in the 12" month of the baby’s life (6). The reason for this is
that drug half-lives in infants are longer than in mothers (3.7
times for infliximab and two times for adalimumab) (7).

In the recently published European Chron’s disease and
colitis pregnancy guideline, it has been emphasized that
live attenuated vaccines should be postponed until after the
12" month or until there is no detectable drug in the blood
in infants whose mothers use biological response modifying
agents (8).

Data flow is increasing with the studies conducted, and
there are also recommendations from different authorities
that vaccination can be safe earlier. Many different organiza-
tions such as European and American guidelines, the British
Society of Rheumatology and the French Teratogenic Agent
Center have reported that live vaccines can be administered
after the sixth month (9-13). The Toronto consensus for inflam-
matory bowel diseases in pregnancy supported low-quality
evidence and strong recommendation against live vaccinati-
on in the first six months unless serum drug levels are unde-
tectable. Again, in this source, it is stated that vaccination can
be performed by checking serum TNF-alpha levels in children
who have recently traveled to a risky area, lived in a risky area,
or will be exposed to tuberculosis (11).

In the opinions given for the vaccination of infants expo-
sed to immunosuppressive agents in utero in the third trimes-
ter, it was supported that inactivated vaccines should be ad-
ministered in accordance with immunization calendars, and
measles-mumps-rubella (MMR) and varicella vaccines should
be administered in accordance with local calendars since they
are recommended at the age of one year in immunization ca-
lendars (2).

It has been reported that there is no obstacle in immuniza-
tion of breastfed infants whose mothers are receiving immu-
nosuppressive treatment with inactivated or live attenuated
vaccines (2,14).

Question 3: Does an adequate response develop when in-
fants whose mothers use biologic response modifying agents
during pregnancy are vaccinated?

In this special patient group, the feasibility of vaccines as
well as their level of protection has been a matter of curiosity.
Bortlik et al. evaluated serologic responses to tetanus, pneu-
mococcal, diphtheria, rubella, measles and mumps vaccines
in 60% of 25 infants who were exposed to biological agents
in intrauterine life and found that detectable antibodies deve-
loped in all children and that antibodies developed against H
influenzae type b (Hib) were below the protective threshold in
only six children (15).

In a study conducted by Dawn et al.,, infants of mothers
who used biological agents and infants of mothers who did

not use biological agents were compared in terms of teta-
nus and Hib vaccine antibody responses, and no significant
difference was found. In the same study, babies exposed to
biologic agents were grouped according to blood biologic
agent levels and compared within themselves and again no
significant difference was found (16). Although no difference
was found, it was emphasized that antibody responses were
below the values reported up to that day.

Similarly, Wieringa et al. revealed lower protective levels
in pneumococcal antibody responses in addition to Hib an-
tibody responses (17). In this study, TNF-alpha levels in blood
samples obtained at birth were compared with pneumococ-
cal serotypes and a significant correlation was found between
TNF-alpha levels and the response measured against serotype
19F. In the same years, Duricova et al. reported that they could
not detect antibodies at a protective level in children vaccina-
ted against mumps and Hib (18). In a meta-analysis by Barenb-
rug et al,, it was reported that adequate immune responses
were measured for pneumococcus, diphtheria, rubella, meas-
les, and hepatitis B (19).

In 2023, Gispert and Chaparro wrote a review on antibody
responses developed with hepatitis B, Hib, tetanus, diphthe-
ria, and pneumococcal vaccines and concluded that adequa-
te protective antibodies developed (6). It was stated that the
MMR vaccine efficacy, which was thought to have inadequate
response in previous years, was up to 100% and the efficacies
of rotavirus and BCG vaccines could not be evaluated. A clear
link between blood levels and vaccine antibody response has
not been shown and Liu et al. reported that vaccine antibody
responses may be variable even if TNF-alpha is not detected in
the blood (20). It was concluded that the immune systems of
infants exposed to biological agents also play an important role
in order to clearly understand the measured antibody levels.

Question 4: Can MMR and varicella vaccine be administe-
red to infants whose mothers used biologic response modif-
ying agents during pregnancy?

There is no harm in administering the MMR and varicella
vaccines, which are recommended to be administered at the
12" month in national vaccination calendars, in a timely man-
ner.

In case of an outbreak or travel to risky areas, immunoglo-
bulin can be administered to babies younger than six months,
and MMR vaccine or immunoglobulin can be administered to
babies between 6-12 months, considering the risk situation
and the balance of benefit and harm to be provided. (3)

Luu et al. evaluated 670 infants exposed to anti TNF-alp-
ha treatment during pregnancy and reported that 552 infants
were vaccinated with MMR; 12 of these infants were younger
than nine months and three were younger than six months
and no serious infection due to MMR was found (9).
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Again, in a recently published review, five studies evalu-
ating adverse effects after MMR vaccination were evaluated
and it was reported that no adverse effect was found except
for the minor adverse effects found by Julsgaard et al (6,21).

Question 5: Can BCG vaccine be administered to infants
whose mothers used biologic response modifiers during
pregnancy?

Since it is not recommended -contraindicated- to adminis-
ter live vaccine to infants whose mothers are using biologic
response modifiers, it is recommended not to administer the
BCG vaccine which is administered in the 2" month in our
vaccination schedule. There are different opinions about the
optimal time to administer BCG vaccine, which is not recom-
mended in the first six months by different guidelines. The re-
ason for the different opinions was a baby who was exposed
to a biological agent in utero and died due to disseminated
tuberculosis after BCG vaccine administered in the postnatal
39 month, which was added to the literature for the first time
in 2010 (22). In 2014, 15 infants who were exposed to inflixi-
mab in utero and who received BCG vaccine in the first one
week of life were followed up, a large local reaction was re-
ported in three and the presence of axillary lymphadenopathy
with a large local reaction was reported in one. Spontaneous
resolution was observed without anti-tuberculosis treatment
in these babies in whom no serious complication developed
(15). Duricova et al. also followed up 15 infants with in ute-
ro anti TNF-alpha exposure who were also administered BCG
vaccine in the first week of life and reported extensive local
skin reaction in four infants and axillary lymphadenopathy in
one of them (18). However, in a study conducted by Luu et al.
in the same years, it was also revealed that 13% of 670 infants
with anti TNF-alpha exposure were vaccinated with BCG vac-
cine (38% of vaccinated infants experienced exposure during
the entire gestational period), 73% of vaccinated infants were
vaccinated before six months of age and no complications de-
veloped in any infant (9).

In a 2020 study by Park and colleagues, 35 infants exposed
to anti TNF-alpha treatment for two trimesters and 55 infants
exposed for three trimesters were examined. In the first group,
22 infants were vaccinated within the first month of life, one
infant had axillary lymphadenopathy, and no reaction was ob-
served in infants vaccinated after one month. In the second
group, nine infants were vaccinated within the first month of
life and axillary lymphadenopathy was detected in one infant.
Local reaction was observed in one of 39 babies in the second
group who were vaccinated between one and six months of
age, and no adverse effect was reported in babies vaccinated
older than six months of age (23). Based on these results, they
concluded that there should not be any reservation even if bi-
ological agent blood level test cannot be performed for the

patient group in whom vaccination between 6-12 months is
necessary.

While positive data were obtained in terms of reliability, a
systematic review conducted by Goulden et al. in 2022 called
reliability into question. In 276 infants with biological agent
exposure who were vaccinated with BCG vaccine, adverse ef-
fects were detected in seven infants, two of whom had local
reactions with axillary lymphadenopathy, four had local rea-
ctions and one had axillary lymphadenopathy. In addition to
the first case lost in this study, it was also presented to the li-
terature that there were four more mortal cases reported until
2022 (24).

Question 6: Can rotavirus vaccine be administered to
infants whose mothers used biologic response modulating
agents during pregnancy?

Data on the safety of rotavirus vaccines in infants exposed
to biologic agent treatments during pregnancy are scarce.

In general, it is preferred not to administer rotavirus vacci-
ne when biologic response modifying agents are used during
pregnancy. However, although it is also stated that sertoli-
zumab, which does not pass through the placenta due to its
pegylated Fab fragment structure, may be considered an ex-
ception, there is no clear recommendation for the use of this
agent (3). In general, country guidelines still state that vaccine
administration is more reliable after it is proven that there is
no detectable drug in the blood (13).

In a study organized by Dawn et al., rotavirus vaccine was
administered to 40 of 153 infants of mothers exposed to bio-
logical agents and fever was observed in six patients and di-
arrhea was observed in one patient (16). No relationship was
found between adverse effects and drug blood levels. When
the observed effects were compared with the side effects re-
corded by Vesikari and his group in the general population af-
ter rotavirus vaccination, no difference was found (25).

A study by Chiarella-Redfern et al. revealed that contrary to
the guidelines, babies exposed to biological agents could be
vaccinated with rotavirus vaccine, but there was no significant
difference between hospital admissions due to gastroenteritis
between vaccinated babies exposed to biological agents and
babies who were not exposed to biological agents and who
were not vaccinated with rotavirus vaccine, raising questions
about the effectiveness of the vaccine (1).

In a recent review, eight studies on rotavirus were exami-
ned, and it was observed that adverse reactions were also add-
ressed in three of these studies (6). No serious adverse effect
was found in all three studies, and in the study by Beaulieu et
al., it was reported that mild reactions were observed in 17%
and this rate did not differ from the general population (16).
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Question 7: Can OPA vaccine be administered to infants
whose mothers are on biologic response modifying agents
after birth?

It is not recommended to administer oral polio vaccine to
infants whose mothers are using biological response modif-
ying agents after birth because they are in contact with immu-
nosuppressive individuals.

It is recommended to use inactivated poliovirus vaccine in
the vaccination process of infants living in the same environ-
ment with patients in this risk group (26).

Question 8: What are the vaccination recommendations
for those whose mothers used sertolizumab during pregnan-
cy?

It is stated that sertolizumab, which does not carry an Fc
region, can be used safely throughout pregnancy with its limi-
ted placental transmission feature.

In a study by Mahadevan et al., it was also shown that the-
re was no sertolizumab in infant or cord blood (27). In anot-
her study by Mahadevan et al., it was emphasized that blood
levels should not be detectable before rotavirus vaccination
(13).

In a study in which 14 pregnant women who used serto-
lizumab during pregnancy were followed up and 15 healthy
babies were born, the babies were followed up for six months
and it was reported that the inactive vaccines administered
were completely safe. Among live vaccines, rotavirus vaccine
was administered to only one baby and no adverse effect was
observed (28).

Although sertolizumab is thought to be more reliable than
other TNF-alpha inhibitors such as infliximab, adalimumab,
etc,, it is a fact that there is no clear data on the optimum ti-
ming of vaccination and more studies are needed.
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