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ABSTRACT

The article describes a rare case of congenital neurotoxoplasmosis in a newborn born to an
immunocompetent mother, an illicit drug user and exposed to syphilis, with reactivation of the disease
during pregnancy.
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INTRODUCTION

Congenital toxoplasmosis is an infection caused by the protozoan Toxoplasma gondii', which can
be transmitted from mother to fetus during pregnancy. Although the infection is more commonly as-
sociated with mothers who have never had the disease before, meaning they do not have protective
antibodies against the parasite, cases of congenital toxoplasmosis have also been reported in immuno-
competent mothers who were previously infected with the protozoan.?

After primary maternal infection with T. gondii during pregnancy, the parasite has the ability to pene-
trate the fetus'’s bloodstream through the placenta. Placental transmission occurs less frequently when
the infection is acquired before the tenth week of gestation and is extremely rare when the infection
occurs even before conception. Without treatment, the incidence rate of fetal infection is approximately
10% to 15% if the infection occurs in the first trimester, 30% in the second trimester, and 60% in the
third trimester.3

Early maternal infection (during the first and second trimesters) can result in severe congenital toxo-
plasmosis, including fetal death and miscarriage. On the other hand, late maternal infection (during the
third trimester) usually results in subclinical toxoplasmosis in newborns. In these cases, the infection
initially goes unnoticed, but these babies may develop chorioretinitis and other complications later in
life.” Acute infection is followed by the formation of cysts in chronic infection and is associated with an
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immune response that typically provides protection against reinfection. This chronic infection is cha-
racterized by stable levels of specific IgG. In immunocompetent mothers who were immunized against
toxoplasmosis before conception, immune mechanisms prevent the transmission of infection to their
fetuses.

Congenital toxoplasmosis that occurs due to the reactivation of a chronic infection in pregnant wo-
men with a competent immune system is considered rare. The reported cases associate a possible
decrease in cellular response during pregnancy, which may affect the control of the parasites and the
clinical development of the infection in the mother, thereby increasing the risk of vertical transmission?,
as well as a new infection by a different strain.*®

The clinical characteristics of congenital toxoplasmosis in newborns of immunocompetent mothers
canvary. In some cases, the infection may be asymptomatic in both the mother and the fetus. However,
in other cases, the infection can lead to severe complications in the fetus, including intrauterine growth
retardation, microcephaly, ocular lesions, cerebral calcifications, and neurological dysfunction.®

The objective of this article is to report a case of congenital toxoplasmosis resulting from reinfection
in an immunocompetent mother diagnosed in a public hospital in Goias, along with a literature review
on the topic.

CASE REPORT

A.V.A. was born on March 17, 2023, via cesarean section due to oligohydramnios and intrauterine
growth restriction (IUGR), with a gestational age of 37 weeks and 1 day calculated by first-trimester ul-
trasound.

The mother, 39 years old, had four previous pregnancies with no miscarriages (G4P4A0), completed
high school, and was a homemaker. She had eight prenatal consultations. The patient reported being a
user of illicit drugs (marijuana and crack), with the last use occurring 24 hours before delivery, and she
was occasionally homeless. The following serologies were performed on September 15, 2022: Anti-HIV:
non-reactive, Treponemal Syphilis: reactive, VDRL: reactive 1/2, and serology for Toxoplasmosis with
IGM - non-reactive and IGG - reactive. Regarding syphilis, she stated that she had been treated in a pre-
vious pregnancy three years ago and had not received treatment during the current pregnancy. At the
maternity ward, she presented VDRL - non-reactive, Rapid Test for Syphilis - reactive, and Rapid Test for
HIV - non-reactive.

The newborn had a birth weight of 1830 grams, a length of 45 cm, and a head circumference of 29
cm. After birth, he developed respiratory distress and was transferred to the Care Room, requiring
ventilatory support with Hood at 30% for about 17 hours. At 41 hours of life, he was transferred to the
Rooming-In facility, on an oral diet via bottle, as the mother refused to breastfeed. On the third day of
life, due to changes in the blood count (leukopenia and thrombocytopenia), associated with refractory
hypoglycemia and untreated maternal urinary tract infection at the time of delivery, empirical treat-
ment for neonatal sepsis with ampicillin and gentamicin was initiated.

An echocardiogram was also performed, revealing an interatrial septum and a patent foramen ova-
le, with a slight left-to-right shunt; conclusion: patent foramen ovale. An ultrasound of the kidneys and
urinary tract showed no abnormalities, and a transfontanelle ultrasound revealed a hyperechoic image
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with slight acoustic attenuation measuring 0.3 cm, indicating intraparenchymal calcification. Following
this finding on the transfontanelle ultrasound, an investigation of congenital infections was initiated,
and serologies for the mother/newborn pair were requested.

On the fourth day of life, the newborn was hypochromic, developing petechiae and cyanosis in the
upper limbs and perioral area. He was transferred back to the Care Room for monitoring and then mo-
ved to the Intermediate Care Unit (ICU).

The serological tests for the mother/newborn pair confirmed the infection by T. gondii. The mother
had reactive anti-Toxoplasma IgM (9.727) and reactive anti-Toxoplasma IgG (422.31) through the che-
miluminescence technique, while the newborn had reactive anti-Toxoplasma IgM (29.998) and reactive
anti-Toxoplasma IgG (1582.55). The fundoscopic examination revealed an active ocular lesion in the
macula/optic nerve region. A cerebrospinal fluid (CSF) collection was performed on March 22, 2023,
showing low cellularity, so a differential count was not conducted; glucose: 32 mg/dL, protein: 321 mg/
dL.

In light of the situation, treatment was initiated on the fifth day of life with pyrimethamine 1 mg/kg/
day once daily, sulfadiazine 100 mg/kg/day every 12 hours, folinic acid 10 mg three times a week, and
prednisolone 1 mg/kg/day due to ocular involvement.

A cranial tomography was also performed, which showed hypodensity without mass effect in the
symmetric and bilateral cortical/subcortical frontal/parietal/temporal regions, with intermixed granulo-
matous calcifications. There were also ependymal calcifications as shown in Figures 1 and 2.

Figure 1 Figure 2
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The patient continues to be monitored on an outpatient basis with a team of pediatrics, ophthalmology,
and pediatric infectious diseases. She is experiencing significant delays in growth and neuropsychomo-

tor development

Table with Description of Fundoscopy Findings in the Child During Treatment:

Date
03/21/2023

04/17/2023

04/27/2023.

05/02/2023

05/09/2023

05/16/2023

05/30/2023

06/13/2023

Result

Active lesion (ocular/in macula/nerve)

OD: macular and mid-peripheral chorioretinitis, ROP, and Zone Il

OS: optic neuritis, macular and mid-peripheral chorioretinitis, hemorrhage, ROP, and
Zone |l

OD: macular and mid-peripheral chorioretinitis, ROP, and Zone Il

OS: worsening optic neuritis, active significant hemorrhagic macular chorioretinitis, mid-

peripheral chorioretinitis, hemorrhage, ROP, and Zone II.

OD: ROP with Zone lll avascular, chorioretinitis healing with macular involvement, OD

with adequate coloration.

OS: ROP with Zone Il avascular, inferior nasal ORVCR with subretinal hemorrhage in

the macular retinitis area and slight improvement in optic neuritis.

OD: maintained retinitis

OS: improvement of ORCVR in the inferior quadrants and improvement in optic neuritis.

OD: retinitis healing

OS: improvement of retinal vascular occlusion: sequelae of ORVCR in the inferior
quadrants and improvement in optic neuritis.

OD: retinitis healing, physiological, extensive macular scar

OS: improvement of ORCVR in the inferior quadrants and improvement in optic neuritis,
however, pallor of OD and slight blurring still at the temporal border.

OD: healed retinitis, physiological, extensive macular scar

OS: improvement of ORCVR in the inferior quadrants and improvement in optic neuritis,

however, pallor of OD with resolution of the temporal border blurring.

Table 1: Source Authors
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Figure 1: Right eye fundus examination showing Figure 2: Left eye retinography: evidence of retinal
chorioretinitis scar in the posterior pole in the venous occlusion due to papilledema and active
paramacular area. chorioretinitis lesion in the macular region.

DISCUSSION
It was believed that primary maternal infection with T. gondii protected against reinfection;
however, several cases of reinfection have been reported in previously infected mothers. The described
cases suggest a possible association with a decrease in cellular response during pregnancy, which can
affect parasite control and the clinical development of the infection in the mother, thus increasing the
risk of vertical transmission.?”

In addition, cases resulting from a new infection have been described, in which IgM and, especially,
IgA antibodies were detected due to the immune response of the gastrointestinal tract to the ingestion
of T. gondii oocysts. %1% Reinfection is accompanied by an intense immune response, often characteri-
zed by increased levels of IgG and the presence of IgM antibodies. In an immunocompetent pregnant
woman with a serological history indicative of latent infection (absence of IgM and IgA, and low levels of
lgG), the detection of serological markers of acute toxoplasmosis (presence of IgM and/or IgA and eleva-
ted levels of 1gG) suggests the occurrence of reinfection, which may result in transmission to the fetus.™

The hypothesis of reinfection is supported by experimental studies conducted with chronically in-
fected animals, which observed that they can produce offspring with congenital infection when rein-
fected with different strains of the parasite.* Another study by Gaballah et al. simulated the impact of
reinfection in mice experimentally infected with a lethal strain of T. gondii after primary infection with
a non-virulent genotype. The results highlighted that mice with chronic toxoplasmosis developed acute
disease when reintroduced to another virulent strain. Therefore, it suggests that chronic infection with
T. gondii does not prevent reinfection nor does it preclude the colonization of the brain with tissue
cysts after superinfection by virulent strains. This explains the possibility of congenital toxoplasmosis in
immunocompetent pregnant women when reinfected with a virulent strain of T. gondii.®

Recently, naturally mixed infections in humans have been observed, resulting from simultaneous or
sequential exposure to parasites of different genotypes. However, it is still unclear whether the protec-
tion conferred by primary infection is genotype-specific.
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Gavinet et al. reported a case of congenital infection in an immunocompetent mother, in which the
serological investigation conducted early during pregnancy indicated a chronic infection by T. gondii.
Sequential serological tests showed the emergence of IgM and IgA antibodies, as well as an increase in
IgG antibody titers, suggesting the possibility of reinfection.™

Hennequin et al. and Kodjikian et al. described cases of toxoplasmosis in which chronically infected
mothers transmitted the infection to their children, with the diagnosis being made early in the neona-
tal period. Upon retrospectively analyzing maternal blood samples, an increase in IgG antibody levels
and the emergence of IgA antibodies were observed in both cases. There was no compromise of the
mothers’ immune systems in either case, and no evidence of reactivation during pregnancy was found,
suggesting that reinfection was the most likely explanation.™®'3

Silveira et al. describe a case of congenital toxoplasmosis diagnosis through routine screening in a
mother who was already infected 20 years before pregnancy. In this case, the possibility of reinfection
by the same strain or by a different strain of the parasite was raised. According to the literature, rein-
fection may be associated with exposure to a large number of parasites, a more virulent strain, or a
parasite of a different genotype.?

Lebas et al. describe a severe case of congenital toxoplasmosis in a woman who was infected before
pregnancy, suggesting that she may have been infected by a different strain of the parasite, corrobora-
ting the hypothesis of Silveira et al. regarding the possibility of reinfection.®

The clinical characteristics of congenital toxoplasmosis in immunocompetent mothers can vary. In
some cases, the infection may be asymptomatic in both the mother and the fetus. However, in other
cases, the infection can lead to severe complications in the fetus, including intrauterine growth retar-
dation, microcephaly, ocular lesions, cerebral calcifications, and neurological dysfunction. Additionally,
congenital toxoplasmosis in immunocompetent mothers may present an increased risk of recurrence
in subsequent pregnancies.®

The diagnosis of congenital toxoplasmosis in immunocompetent mothers is based on a combination
of methods. Serology is an important method, as the detection of specific IgM and IgG antibodies for
Toxoplasma gondii can indicate a recent or past infection. Additionally, amniotic fluid samples can be
collected to detect the parasite’s DNA using the Polymerase Chain Reaction (PCR) technique. Obstetric
ultrasound also plays a significant role in detecting fetal anomalies."'*

The treatment of congenital toxoplasmosis in immunocompetent mothers generally involves the ad-
ministration of antiparasitic medications, such as spiramycin, during pregnancy. The aim of spiramycin
is to reduce the risk of parasite transmission to the fetus. However, the efficacy of treatment in immuno-
competent mothers is debated, as spiramycin does not cross the placenta in adequate amounts to treat
fetal infection. In more severe cases, where fetal infection is confirmed, the use of more potent medi-
cations, such as pyrimethamine and sulfadiazine, may be necessary, in conjunction with spiramycin."'?

The clinical outcome of congenital toxoplasmosis in immunocompetent mothers can vary widely. Some
newborns may have permanent sequelae, such as neurological, visual, and auditory problems. Others may
have a more favorable clinical course, with little or no evident clinical manifestation. The prognosis may also
depend on the timing of the infection during pregnancy and the promptness of diagnosis and treatment.'®
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CONCLUSION

In conclusion, this case report of congenital toxoplasmosis in an immunocompetent mother highlights
the possibility of reinfection with Toxoplasma gondii during pregnancy and the clinical challenges associa-
ted with this condition. The reviewed literature also reveals the existence of similar cases where previously
immune mothers develop a new infection, resulting in the vertical transmission of the parasite to the fetus.

The diagnosis of congenital toxoplasmosis cannot be dismissed solely based on a previous maternal in-
fection, and the means to document this diagnosis should be promptly employed in the presence of clinical
features of fetopathy, considering the urgency of specific treatment.

Congenital toxoplasmosis can vary in severity and present a wide range of clinical manifestations, from
asymptomatic cases to severe complications such as intrauterine growth retardation, microcephaly, ocular
lesions, cerebral calcifications, and neurological dysfunction. Maternal infection occurring early, especially
during the first and second trimesters, tends to be more severe and is associated with higher rates of fetal
morbidity, including fetal death and miscarriage.

The proper detection of congenital toxoplasmosis requires a multidisciplinary approach, involving ma-
ternal and neonatal serological tests, imaging studies such as ultrasound and cranial tomography, as well
as careful ophthalmological evaluation of the newborn. Early treatment with antiparasitic medications, such
as pyrimethamine and sulfadiazine, is essential to control the infection and prevent future complications.

It is important to emphasize that congenital toxoplasmosis in immunocompetent mothers is considered
a rare condition, but it warrants clinical attention and greater awareness regarding prevention methods.
Conducting appropriate serological tests during prenatal care, especially in endemic areas, can identify
pregnant women susceptible to infection and enable appropriate preventive interventions, such as avoi-
ding the consumption of raw or undercooked meat and promoting proper hygiene measures to reduce
exposure to the parasite.

In summary, congenital toxoplasmosis in immunocompetent mothers represents a significant clinical
challenge. Understanding the mechanisms of reinfection, as well as implementing appropriate prevention
and treatment strategies, are crucial for minimizing the adverse effects of this disease and improving clinical
outcomes for affected newborns. The dissemination of knowledge about this condition through case stu-
dies and literature reviews is essential to provide up-to-date information to healthcare professionals and
promote public awareness of congenital toxoplasmosis.

REFERENCES

1. Montoya JG, Liesenfeld O. Toxoplasmosis. Lancet. 2004; 363(9425):1965-76.

2. Silveira C, Ferreira R, Muccioli C, Nussenblatt R, Belfort R, Jr. Toxoplamosis transmitted to a newborn from the mother infected 20 years
earlier. Am J Ophthalmol. 2003;136:370-1.

3. Wong SY, Remington JS. Toxoplasmosis in pregnancy. Clin Infect Dis. 1994;18:853-61.

4. Araujo F, Slifer T, Kim S. Chronic infection with Toxoplasma gondii does not prevent acute disease or colonization of the brain with tissue
cysts following reinfection with different strains of the parasite. ] Parasitol. 1997;83:521-2.

5. Gaballah E, Abdel-Magied A, Aboulfotouh N, Elganainy G. Chronic infection with Toxoplasma gondii does not prevent acute disease after
virulent strain reinfection in experimental mice. Parasitologists United Journal. 2018;11(3):149-54.

GOIANA JOURNAL OF MEDICINE - SEPTEMBER V.65 N.66 2024




CONGENITAL NEUROTOXOPLASMOSIS IN A NEWBORN SON OF A MOTHER
WITH REINFECTION BY TOXOPLASMA GONDII: A CASE REPORT

6. Hohfeld P, Daffos F, Costa JM, Thulliez P. Prenatal diagnosis of congenital toxoplasmosis with a polymerase-chain-reaction test on amniotic
fluid. N Engl ] Med. 1994;330(3):185-9.

7. Garweg JG, Scherrer J, Wallon M, Kodijikian L, Peyron F. Reactivation of ocular toxoplasmosis during pregnancy. BJOG. 2005;112:241-2.

8. Lebas F, Ducrocq S, Mucignat V, Paris L, Mégier P, Baudon JJ. Congenital toxoplasmosis: a new case of infection during pregnancy in an pre-
viously immunized and immunocompetent woman. Arch Pediatr. 2004;11:926-8.

9. Remington JS, Mcleod R, Thulliez P, Desmonts G. Toxoplasmosis. In: Remington JS, Klein JO, Wilson CB, Baker CJ, editors. Infectious Diseases
of the Fetus and Newborn Infant. 2006;6:947-1091.

10. Hennequin C, Dureau P, N'guyen L, Thulliez P, Gagelin B, Dufier JL. Congenital toxoplasmosis acquired from an immune woman. Pediatr
Infect Dis J. 1997;16:75-6.

11. Gavinet MF, Robert F, Firtion G, Delouvrier E, Hennequin C, Maurin JR. Congenital toxoplasmosis due to maternal reinfection during preg-
nancy. ] Clin Microbiol. 1997;35:1276-7.

12. Elbez-Rubinstein A, Ajzenberg D, Dardé ML, Cohen R, Dumétre A, Yera H. Congenital toxoplasmosis and reinfection during pregnancy: case
report, strain characterization, experimental model of reinfection, and review. | Infect Dis. 2009;199:280-5.

13. Kodjikian L, Hoigne I, Adam O, Jacquier P, Aebi-Ochsner C, Aebi C. Vertical transmission of toxoplasmosis from a chronically infected immu-
nocompetent woman. Pediatr Infect Dis J. 2004;23:272-4.

14. Thiebaut R, Leproust S, Chene G, Gilbert R. Effectiveness of prenatal treatment for congenital toxoplasmosis: a meta-analysis of individual
patients’ data. Lancet. 2007;369(9556):115-22.

15. Wallon M, Peyron F, Cornu C. Congenital Toxoplasma Infection: Monthly Prenatal Screening Decreases Transmission Rate and Improves
Clinical Outcome at Age 3 Years. Clin Infect Dis. 2013;56(9):1223-31.

16. Bessieres MH, Berrebi A, Cassaing S. Diagnosis of congenital toxoplasmosis: prenatal and neonatal evaluation of methods used in Toulouse
University Hospital and incidence of congenital toxoplasmosis. Mem Inst Oswaldo Cruz; 2009; 104(4): 389-92.

BRUNNA LUIZA DE AVILA - http://lattes.cnpq.br/3536902810515778 - https://orcid.org/0009-0009-0099-8396
LETICIA FERNANDES FRAGA RABAHI - http://lattes.cnpq.br/7989137908504433 - https://orcid.org/0000-0002-9068-2361
ROBERTA RASSI ALMEIDA - http://lattes.cnpq.br/0142747274189417- https://orcid.org/0009-0007-0400-4147
TALITA DE TOLEDO LIMA - http://lattes.cnpq.br/9290846081759086 - https://orcid.org/0000-0003-3658-2148

GRASIANE BESSA TINELLI - http://lattes.cnpq.br/6337433274020291 - https://orcid.org/0009-0002-5564-894X

MAILING ADDRESS:

GRASIANE BESSA TINELLI

Alameda Emilio Pévoa, 165 - Vila Redencao, Goiania - GO, Brasil, CEP: 74845-250
E-mail: dra.grasianetinelli@gmail.com

Library Review - Romulo Arantes
Spell Check: Dario Alvares
Received: 23/09/24. Accepted: 26/09/24. Published in: 27/11/24.

GOIANA JOURNAL OF MEDICINE - SEPTEMBER V.65 N.66 2024




