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Part Ill Infectious Diseases and Their Etiologic Agents

FIGURE 280-1 The three forms of Toxoplasma gondii observed in nature. A, Oocysts. Unsporulated oocyst (top left). Sporulated oocyst with
two sporocysts (top right). Four sporozoites (arrows) are visible in one of the sporocysts. Transmission electron micrograph of a sporulated oocyst (bottom).
Note the thin oocyst wall (large arrow), two sporocysts (arrowheads), and sporozoites, one of which is cut longitudinally. B, Giemsa stain demonstrating
two rosettes of intracellular tachyzoites in a mouse bone marrow macrophage. C, Giemsa-stained smear of mouse peritoneal fluid demonstrating

the tachyzoite form. D, Hematoxylin and eosin stain of the cyst form in brain. (A courtesy Dr. J.P Dubey, U.S. Department of Agriculture. Beltsville, MD.
B to D courtesy Dr. Jack S. Remington, Stanford University and Palo Alto Medical Foundation.)
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FIGURE 280-2 Transmission and life cycle of Toxoplasma gondii.
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Part Il Infectious Diseases and Their Etiologic Agents

FIGURE 280-6 Imaging studies of central nervous system toxoplasmosis. A, Computed tomography (CT) scan of an infant born with congenital
toxoplasmosis, illustrating the calcifications and hydrocephalus that are typically seen in the brain. B, CT scan with contrast enhancement (left) and
T2-weighted magnetic resonance imaging (MRI) scan (right) of an acquired immumodeficiency syndrome (AIDS) patient with toxoplasmic encephalitis,
demonstrating multiple lesions, which are more easily identified in the MRI scan. C, T1-weighted MRI scan without (left) and with (right) contrast enhance-
ment, of an AIDS patient with toxoplasmic encephalitis. Note the ring-enhancing lesion on the right.
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TABLE 280-5 Rates of Congenital Transmission in 270 Women and the Sensitivity and Negative Predictive
Value of Amniotic Fluid PCR for Prenatal Diagnosis of Congenital Toxoplasmosis, According to Gestational
Age at Which Maternal Infection Was Acquired

GESTATIONAL AGE AT MATERNAL AMNIOTIC FLUID PCR
INFECTION* (wk) NO. OF INFECTED FETUSES'TOTAL (%) Sensitivity (CI) (%) NPV (CI) (%)
<6 014 (0) N/A 100 (78-100)
-1 7150 (14) 29 (8-65) 90 (81-98)
12-16 7061 (11.5) 57 (21-94) 95 (36-08)
17-21 14466 (21.2) 93 (68-99) 08 (90-99.7)
22-26 16/36 (44.4) 63 (39-86) 77 (61-93)
27-31 19130 (63.3) 68 (48-89) 65 (42-87)

232 1213 (92.3) 50 (22-78) 14 (3-52)

TOTAL 151270 (28) /A N/A

*Maternal infection was diagnosed by seroconversion in the 270 women; 261 (97%) were given treatment with spiramycin.
'Congenital infection was diagnosed by the persistence of Toxaplasma immunoglobulin antibodies after 1 year of life.
(1, confidence interval; N/A, not applicable; NPV, negative predictive value; PCR, polymerase chain reaction.
Note: The positive predictive value was 100%, regardless of gestational age.
Modified from Montoya G, Remington JS. Management of Toxoplasma gondi infection during pregnancy. Clin Infect Dis. 2008:47:554-566.
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Congenital Toxoplasmosis and Reinfection during
Pregnancy: Case Report, Strain Characterization,
Experimental Model of Reinfection, and Review

Annie Elbez-Rubinstein,' Daniel Ajzenberg,** Marie-Laure Dardé,** Robert Cohen,? Aurélien Dumétre,* Héléne Yera,®
Emmanuelle Gondon,' Jean-Claude Janaud,' and Philippe Thulliez®

Service de Néonatologie and *Laboratoire de Bactériclogie, Hopital Intercommunal de Créteil, Créteil, 3Centre National de Référence
Toxoplasmose/ Toxopiasma Biological Resource Center, Centre Hospitalier-Universitaire Dupuytren, and “Laboratoire de Parasitologie-Mycologie, EA
3174-NETEC, Faculté de Médecine, Université de Limoges, Limoges, and ®Institut de Puériculture de Paris, Paris, France

We present a case of disseminated congenital toxoplasmosis in a newborn born to a mother who had been immu-
nized against toxoplasmosis before conception. The mother was reinfected, likely by ingestion of imported raw
horse meat during pregnancy. This clinical presentation is exceptional in France and raised the possibility of
infection by a highly virulent Toxoplasma strain. The strain responsible was isolated from the peripheral blood of
the newborn, and when genotyped with microsatellite markers, it exhibited an atypical genotype, one which is
very uncommon in Europe but had been described in South America. We tested the hypothesis of a reinfection
with a different genotype by using an experimental mouse model, which confirmed that acquired immunity
against European Toxoplasma strains may not protect against reinfection by atypical strains acquired during
travel outside Europe or by eating imported meat.
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Table 1. Results of serological testing for mother and child infected with Toxoplasma.

lgG
Dye test, ELISA, HS or AC/HS lgG Ighv! Igh

Patient, date |U/mL IU/mL  agglutination, IU/mL  avidity ISAGA  |SAGA
Mother

2 May 2001 4 3 2 0

19 February 2002 4 3 & 0.48 0 0

25 March 2002 4 3 2 - 0 0

4 June 2002 31

27 June 2002 1600 b24 100/800 0.48 0 10

10 September 2002 3200 e 400/1600 o 0 12
Child, born on 27 June 2002

4 July 2002 400 100 12

1 April 2003 10 L 2 - 0 0

3 September 2003 400 s 200 e 0 0

NOTE. Thresholds of positivity were 2 |U/mL for the dye test and agglutination test with formalin-fixed tachyzoites
(HS antigen) and 3 IW/mL for ELISA {AxSym; Abbott);, an AC/HS ratio (differential agglutination of acetone [AC]-fixed vs.
HS-fixed tachyzoites) =4 indicated a nonacute pattern. An IgG avidity result= 0.3 (Vidas; BioMérieux) was interpreted as
high awidity. An IgM immunosorbent agglutination assay (ISAGA) index from 3 to 12 was interpreted as positive for
infants, and an IgA |SAGA index from 9 to 12 was interpreted as positive for adults.
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