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Abstract

We present a case of congenital toxoplasmosis (TXP) in a woman with Toxoplasma gondii infection more than
6 months before conception. The woman has been treated with adalimumab for ankylosing spondylitis for
4 years until 5 months before conception. TXP serology at the first trimester was compatible with infection
prior pregnancy. An ultrasound performed at 26 weeks gestation (WG) showed cerebral echogenic lesions
compatible with intrauterine infection. Amniocentesis was performed which confirmed TXP fetal infection.
Termination of the pregnancy was performed upon parent’s requests and the fetal autopsy confirmed the
diagnosis. Here, we discuss the potential role of immunosuppressive treatments, such as adalimumab, in the
risk of congenital toxoplasmosis and the importance of counseling before pregnancy.
Key words: congenital toxoplasmosis, immunosuppressive therapy, infectious diseases, pregnancy, prenatal
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Introduction

Toxoplasmosis (TXP) is a common worldwide infec-
tion caused by the parasite Toxoplasma gondii. In
immunocompetent humans, acute infection is often
asymptomatic, self-limited and it results in a long-
lasting immunity.1 Since in many countries, like in
Switzerland, a universal screening for toxoplasmosis
has been dropped out,1 care should be taken in
counseling immunocompromised women during
pregnancy.
Here, we discuss the potential role of immunosup-

pressive treatments, such as adalimumab, in the risk
of congenital toxoplasmosis and the importance of
counseling before pregnancy.

The Case

A 36-year-old Caucasian, gravida 2, para 1 pregnant
woman was referred to the Obstetrics Service of the
University Hospitals of Geneva (HUG) due to an abnor-
mal fetal scan performed by her gynecologist at
26 weeks gestation (WG). The exam showed 11-mm
right cerebral ventriculomegaly and multiple 4- to 5-mm
echogenic images of hyperechoic lesions in the cerebral
parenchyma compatible with fetal infection. Her medi-
cal history was remarkable for ankylosing spondylitis
for which she was treated with adalimumab for 4 years
until 5 months before conception. She was screened for
TXP at 6 WG (Table 1) and had positive IgG and IgM
with a high avidity index compatible with TXP infection
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prior pregnancy. Her routine first-trimester and
20 weeks ultrasounds and the aneuploidy screening
were normal. The fetal scan performed at HUG at
27 WG confirmed the lesions found by her gynecolo-
gists (Figure 1). An IRM showed multiple sub-
ependymal T2-weighted intense lesions in the right
frontal and left temporal cerebral parenchyma as long
as multiple cortical–subcortical cystic T2-weighted
intense lesions in the left parieto-occipital region. We

performed then an amniocentesis searching for cyto-
megalovirus (CMV) and TXP infections by PCR (poly-
merase chain reaction) that become positive for the
latter. The patient requested termination of pregnancy.
The fetal autopsy showed hepatosplenomegaly, calcifi-
cations of the adrenal glands, and a T-lymphocyte infil-
tration in the skeletal muscles. The placenta pathology
study showed irregular villous dysmaturity, stage I sub-
chorionitis, and high stage of chronic villitis. The

TABLE 1 Toxoplasmosis serology and avidity results before, during, and after pregnancy

Antibodies
(method)

Unity
(reference
values)

6 months
before
conception 6 + 1 12 + 4 WG 15 + 4 WG 20 + 0 WG

26 days
after TOP

3 months
after TOP

6 months
after TOP

IgM (ECLIA) <0.80–0.99 1.51 1.32 1.11 1.29 1.00 0.92 0.84
IgM (CMIA) <0.50–0.60 1.83 1.65 1.32 1.17 1.28 1.39 1.24 1.25
IgM (ELFA) <0.55 1.37
IgG (ECLIA) <1.00–3.00 3650 5080 5960 6200 24 600 28 000 22 000
IgG (CMIA) <1.60–2.99 >200 306 329 361 390 1340 1480 1180
IgG (ELFA) <4.0 >300
IgG aviditya 60% 22 69.4 73.7 — — — —

Note: Data are given in international units/milliliter (IU/mL) unless otherwise stated.; Abbreviations: CMIA, chemiluminescent micropar-
ticle immunoassay; ECLIA, electrochemiluminescence immunoassay; ELFA, enzyme-linked fluorescence assay; Ig, immunoglobulin; TOP,
termination of pregnancy; WG, weeks of gestation. and a(Architect).

Figure 1 Transabdominal ultrasound performed at 27 GW. (a) Hepatomegaly, liver measured at 55 mm (>p95).
(b) Abdominal circumference: 269 mm (>p95). (c) Periventricular hyperechogenicity (fingertip). (d) Four chambers view
of the fetal heart showing slight cardiac wall hypertrophy. (e,f) Parasagittal view of fetal right lateral ventricle with mul-
tiple 4–5 mm hyperechoic lesions at the cortical–subcortical junction and in the cerebral parenchyma (arrows).
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microscopy exam on brain tissue confirmed congenital
TXP infection, with large necrotic and inflammatory
lesions in the central nervous system (Figure 2).
Discussion with the patient revealed that she had

been treated with adalimumab for ankylosing spon-
dylitis for almost 4 years until 5 months before con-
ception. She recalled having asthenia and myalgia
1 month before conception lasting less than a week
with no fever. She did not recall any signs or symp-
toms compatible with toxoplasma infection at that
time or before. The patient had no contact with cats
and therefore the probable mode of transmission was
foodborne.
We performed a retrospective TXP serology evalua-

tion including Architect and Cobas IgM and IgG
serologies and avidity tests on stored blood samples
of the patient to find out the moment of the TXP pri-
mary infection (Table 1). The patient had contracted
the TXP infection 6–7 months before conception when
she was on adalimumab treatment. The IgG titers

continued to increase for more than a year after
infection.

The patient signed an informed consent for anony-
mous publication of this case report. A copy is avail-
able to the corresponding author.

Discussion

TXP is a common worldwide infection caused by the
parasite Toxoplasma gondii. It is transmitted to humans
mostly by ingestion of raw or undercooked infected
meat that contains tissue cysts and by contact with
cat feces, contaminated soil, and litter boxes during
pregnancy.1

In Switzerland, with its 73 000 live births per year,
approximately 130 women develop primary TXP dur-
ing pregnancy, with 32 cases of congenital infection
annually.2 Congenital TXP causes brain, eye, heart,
liver lesions, miscarriage, and intrauterine fetal
demise. The risk of vertical transmission increases
with gestational age (15% during the first trimester,
60%–90% during the third trimester), although the
severity of fetal morbidity decreases with gestational
age.3 The risk of vertical transmission when infection
happens prior pregnancy (3 months) and in the first
weeks of pregnancy is extremely low.4

Congenital TXP infection usually results from a pri-
mary infection that happens during pregnancy or
exceptionally during the 3 months before conception
in a seronegative woman, but it can also be due to
secondary infection (reactivation of latent infection or
reinfection) in an immunocompromised pregnant
woman.5

Screening and diagnosis rely on serological tests.
Specific IgM antibodies signal the presence of an
acute infection. These antibodies have excellent sensi-
tivity, but low specificity3 as they can last for several
months6 after resolution of the acute infection. It is
recommended to use the avidity test of TXP-specific
IgG antibodies to date the timing of infection when
IgM and IgG antibodies are positive during the first
trimester. The presence of a high avidity indicates that
the infection happened at least 3–5 months earlier.6 In
the case of our patient, who was tested at 6 WG, the
avidity was high meaning that the primary infection
occurred at least 2 months prior conception and that
the risk of congenital infection was supposed to be
extremely low. In fact, she had got the infection more
than 6 months prior conception (Table 1) when on
treatment with biologics.

Figure 2 Pathological examination of the fetal brain.
Three macroscopic coronal sections of the brain,
showing extensive tissue necrosis; a histology insert
(hematoxylin and eosin stain, �400 magnification),
showing tissue necrosis with free forms and toxoplas-
mic pseudocysts
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Human immunodeficiency viruses (HIV) infection,
use of immunosuppressive drugs or even type 2 diabe-
tes during pregnancy are well-known risk factors for
vertical transmission of TXP.7–9 Our patient had been
treated with adalimumab (Humira, AbbVie Inc., North
Chicago, IL, USA) for almost 4 years and until
5 months before conception. Adalimumab is a recombi-
nant IgG1 monoclonal antibody that is an anti-tumor
necrosis factor α (TNFα) immunosuppressant com-
monly used for autoimmune conditions, such as rheu-
matoid polyarthritis, Chron’s disease, psoriasis among
others. It induces suppression of one of the primary
mechanisms involved in the clearance of T. gondii—the
Th1-type immune response mediated by TNFα and
interleukin-12.10 Several studies have shown an
increased risk of reactivation of chronic hepatitis C and
opportunistic infections (i.e., tuberculosis, granuloma-
tous fungal infection, invasive aspergillosis, CMV,
Epstein–Barr virus), in patients using anti-TNFα
agents, including adalimumab.11 Its half-life is
14 days,12 however, the delay for the immune system
to totally recover after stopping the drug is not well
known. Immunosuppressed women with HIV infec-
tion are strictly followed for risk of TXP complications
when the CD4 levels are low. Unfortunately, there are
no such markers for patients on anti-TNFα drugs.

Our patient acquired the infection while on
adalimumab, as indicated by the low avidity result
(22) at 6 months prior conception. Even though the
treatment was stopped about 1 month after the infec-
tion, its on-going effect on the immune system had
probably allowed for persistent parasitemia for more
than 6 months which resulted in the fetal infection.
The gynecologist was reassured as the IgG avidity
was high at 6 weeks of gestation. On the other hand,
the IgG titers were very high and this has been shown
to be associated with a high risk of vertical transmis-
sion among women with primary infection13 More-
over, very high IgG levels could reflect the presence
of severe or disseminated disease.13

The debate about TXP screening during pregnancy
is still ongoing in Europe. Switzerland does not rec-
ommend screening since 2010 following the recom-
mendation of the Swiss Working Group on congenital
TXP and the Eurotoxo project.1 A cord blood screen-
ing program from 1982 until 2015 showed a continu-
ous decrease in seroprevalence from 53% to 20% and
in the incidence of congenital TXP from 0.08% to
0.012%,2 suggesting that the no-screening policy is
justified. Despite the current Swiss recommendations,
a recent study showed that 24.1% of private

gynecologists caring for pregnant women systemati-
cally screen for TXP and that 32.9% are willing to
screen for TXP infection upon the patient’s demand.14

On the other hand, the interpretation of serology
tests can be challenging in the presence of immuno-
suppression. Increasing and very high IgG titers may
represent a lack of protective immunity, which can
lead to fetal infection, even in the presence of high
avidity.
To the best of our knowledge, this is the first case of

congenital TXP infection in a woman on adalimumab
who had become infected >6 months before pregnancy.
The strategies currently used to evaluate the risk of con-
genital infection, including high IgG avidity, might not
be satisfactory in women on immunosuppressive ther-
apy, even when the treatment had been stopped several
months before conception. Also, women are rec-
ommended to wait for at least 3 months after primary
TXP infection before attempting conception. In immuno-
compromised women or among those on immunosup-
pressive drugs such as adalimumab, the delay should
be longer.
Education, primary prevention, and routine surveil-

lance should be reinforced among childbearing age
women treated with immunosuppressive medica-
tions. We recommend increasing the interval to
attempt conception after primary infection and to cau-
tiously interpret the results of the serology when the
IgG titers are very high, even in the presence of high
avidity.
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