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We investigated 32 families of persons with acute toxo-
plasmosis in which >1 other family member was tested for
Toxoplasma gondii infection; 18 (56%) families had >1 addi-
tional family member with acute infection. Family members
of persons with acute toxoplasmosis should be screened for
infection, especially pregnant women and immunocompro-
mised persons.

nly isolated case reports and small case series have

been published on acute Toxoplasma gondii infec-
tions among family members (/—6). When a case of acute
toxoplasmosis is identified in a family, additional house-
hold members might have been infected around the same
time period; family members frequently share common
exposures to food or environmental sources potentially
contaminated with 7. gondii. Identification of additional
infections could lead to earlier implementation of ap-
propriate interventions for persons in certain high-risk
groups, such as immunocompromised persons and preg-
nant women.

Large-scale evaluation of the prevalence of acute. gon-
dii infections among family members in the United States
has not been performed (4). Therefore, we investigated the
prevalence of acute toxoplasmosis among household and
family members of patients who had acute toxoplasmosis.

The Study

We performed a retrospective cohort study using data
collected by the Palo Alto Medical Foundation Toxoplas-
ma Serology Laboratory (PAMF-TSL; www.pamf.org),
Palo Alto, California, USA, during 1991-2010. Patient
blood samples were sent from diverse laboratories from
throughout the United States, and testing was conducted
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at the PAMF-TSL. The study was approved by the Insti-
tutional Research Board at the PAMF Research Institute.

From the PAMF-TSL database, we identified fami-
lies that 1) had an index case-patient with a diagnosis of
acute toxoplasmosis and 2) had >1 additional household/
family member who had been tested for 7. gondii infec-
tion at PAMF-TSL. Details of the process used to iden-
tify additional household/family members are described
in the online Technical Appendix (wwwnc.cdc.gov/EID/
article/19/12/12-1892-Techapp1.pdf). All identified fam-
ily/household members were categorized as acutely in-
fected (<6 months before sample collection time); recently
infected (6—12 months before sample collection time);
chronically infected (>12 months before sample collection
time); or never infected. The criteria used for this catego-
rization are described in the online Technical Appendix.
These criteria are routinely used in the daily clinical prac-
tice at PAMF-TSL to estimate the most likely time of the
T. gondii infection; the accuracy of these criteria has been
previously validated (7—17).

All identified families were categorized in 3 family
groups (online Technical Appendix). Group 1 consisted of
families with an index case-patient who had acute toxo-
plasmosis and >1 additionally tested family/household
member who had acute or recently acquired 7. gondii in-
fection. Group 2 consisted of families with an index case-
patient who had acute toxoplasmosis; >1 additionally test-
ed family/household member who had chronic T. gondii
infection; and no other tested household members who had
evidence of acute or recently acquired 7. gondii infection.
Group 3 consisted of families with an index case-patient
who had acute toxoplasmosis and in which no additionally
tested family/household members showed evidence of 7.
gondii infection.

We defined as prevalence of acute 7. gondii infection
in>1 family members (prevalence of group 1 families) the
number of group 1 families divided by the total number
of study families over the 20-year study period (primary
endpoint). As secondary endpoint, we also calculated the
prevalence of group 2 families. We also tested whether
the IgG-Dye test titers and IgM-ELISA titers of the index
case-patients were different across the 3 family groups
by using the Kruskal-Wallis test. All analyses were done
in Stata/SE version 12 (StataCorp LP, College Station,
TX, USA).

Among 97,279 persons serologically tested for T.
gondii in the PAMF-TSL over the 20 year study period,
we identified 107 persons who had >1 person from their
household with a diagnosis of acute toxoplasmosis and >1
additional household member serologically tested for 7.
gondii infection. Those 107 persons were grouped into 32
study families (Figure). Patient demographic and clinical
characteristics are shown in Table 1; serologic test results
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for members of group 1 families are shown in Table 2, Ap- htm), and for members of groups 2 and 3 families in the
pendix (wwwnc.cdc.gov/EID/article/19/12/12-1892-T2.  online Technical Appendix.

Table 1. Demographic and clinical information for persons in the 18 group 1 study families identified from data on acute toxoplasmosis
cases collected during 1991-2010 by the Palo Alto Medical Foundation Toxoplasma Serology Laboratory, Palo Alto, California, USA*

No. additional Clinical information ~ Risk factors reported
IC patient Clinical household Infection status of additional for additional by =1 household
no. information for IC _members tested household members household members member
IC-1 LN 2 Wife: acute infection Pregnant, first Ate raw lamb
trimester
Daughter: no infection NA
(Baby girl: status not ascertained)
IC-2 8 wks pregnant 1 Husband: acute infection LN NR
(Fetus: AF PCR-)
IC-3 8 wks pregnant 1 Husband: acute infection Asymptomatic Contact with cat feces,
(Baby boy: could not R/O CT; no eating undercooked
follow-up beyond 1 mo of age) meat, gardening
IC-4 27 wks pregnant 2 Husband: acute infection NA NR
Son: acute infection NA
(Fetus: AF PCR-)
IC-5 11 wks pregnant 1 Husband: acute infection NA None
(Fetus: AF PCR-)
IC-6 Infant with CT 2 (Mother: acute infection) NA NR
Father: acute infection NA
Brother: acute infection NA
IC-7 LN, fever, 3 Wife: acute infection LN Poor cleaning of
headache Daughter 1: acute infection Posterior cervical LN cooking surfaces
Household member: chronic NA
infection
Son/daughter 2: not tested
IC-8 13 wks pregnant 1 Husband: acute infection NA Ate deer meat that had
(Baby Boys A and B: status not positive results for T.
ascertained) gondii by PCR
IC-9 22 wks pregnant 1 Husband: acute infection NA NR
(Fetus: NA)
IC-10 Pregnant, third 2 Daughter 1: Recent infection Asymptomatic Children played in
trimester Daughter 2: acute infection Asymptomatic uncovered sandbox

(Baby girl A: asymptomatic; CSF
PCR-, could not R/O CT;
baby girl-B: CT, macular scar,
ascites, AF PCR+, CSF PCR+)

IC-11 Infant with CT+ 2 (Mother: recent infection) NA NR
Father: recent infection NA
Sister: no infection NA
IC-12 LN, fever, 3 Wife: acute infection LN Ate raw lamb
hepatitis Household member 1: acute LN
infection
Household member 2: acute NA
infection
IC-13 21 wks pregnant 1 Husband: acute infection LN Ate venison tartare

(Fetus: CT, ascites,
hydrocephalus; abortion)

IC-14 Infant with CT 1 (Mother: acute infection) NA Ate bear meat; ate
Father: acute infection Fever, flu-like deer meat that had
symptoms positive results for T.
gondii by PCR
IC-15 9 wks pregnant 1 Husband: acute infection NA None
(Baby boy: status not ascertained)
IC-16 Febrile iliness 3 Daughter 1: Recent infection NA Ate deer meat that had
(fibromyalgia)t Daughter 2: no infection NA positive results for T.
Grandson: no infection NA gondii by PCR
IC-17 Eye disease 3 Son: acute infection NA NR
Daughter 1: acute infection Asymptomatic
Daughter 2: no infection NA
IC-18 LN 1 Wife: Recent infection NA NR

*Mother-infant pairs were counted as 1 unit/household member; infection status of these is shown in parenthesis. IC, index case-patient; LN,
lymphadenopathy; NA, not available; NR, not reported; AF, amniotic fluid; R/O, rule out; CT, congenital toxoplasmosis; CSF, cerebrospinal fluid.
tInfant with CT with hydrocephalus, high bilirubin, abnormal liver function tests, low platelets, and positive PCR results on CSF.

FFemale patient taking chronic corticosteroids; patient died.
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97,279 patients serologically tested
for T. gondii infection at PAMF-TSL

107 patients with code in electronic records indicating
=1 household member had a diagnosis of acute
toxoplasmosis (family index case-patient) AND =1
additional household member was serologically tested
for T. gondii infection at PAMF-TSL

[

Patients were grouped into 32 study families,
divided into 3 groups

Group 1 families Group 2 families Group 3 families
=1 additional =1 additional household No additionally
household member member with chronic tested household
(except family index T. gondii infection and no members (except
case-patient) with other household member family index case-
acute or recent (except family index case- patient) with
T. gondii infection patient) with acute or evidence of
recent infection T. gondii infection
I I I
Prevalence of Prevalence of Prevalence of
group 1 families: group 2 families: group 3 families:
56% (18/32) 16% (5/32) 28% (9/32)

Figure. Flowchart for the identification of families with an index
case-patient who had acute toxoplasmosis and >1 family member
with acute or recent Toxoplasma gondii infection. Data were
extracted from the database of the Palo Alto Medical Foundation
Toxoplasma Serology Laboratory (PAMF-TSL; Palo Alto, CA, USA),
from patient samples sent to PAMF-TSL during 1991-2010 from
laboratories throughout the United States.

The prevalence of group 1 families in our study was 56%
(18/32); group 2 families, 16% (5/32); and group 3 families,
28% (9/32) (Figure). The IgG-Dye test and the IgM-ELISA
titers of the index case-patients were not significantly differ-
ent across the 3 family groups (p = 0.27 for IgG and p =0.07
for IgM) (Table 2, Appendix; online Technical Appendix).
For group 1 families, all additional family members with
acute/recently acquired infection had serologic profiles (ti-
ters of IgG, IgM, and/or IgA/IgE and avidity) that were simi-
lar to those of the index case-patients, indicating that they
were infected at about the same time (Table 2, Appendix).

Conclusions

Our data provide preliminary evidence that multiple
cases of acute 7. gondii infection may occur among family/
household members. These findings are particularly criti-
cal for persons at high risk from 7. gondii infection, such
as women who are or may become pregnant or immuno-
compromised persons. Interpretation of our study findings
would have been clearer had the background prevalence
of acute toxoplasmosis in the United States been known.
Although no such population-level empirical data exist, we
have identified at PAMF-TSL 889 patients with acute 7.
gondii infection over the 20-year study period (estimated
prevalence ~9/1,000 patients screened at PAMF-TSL;
unpub. data).
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A limitation of our study is that the families tested at
PAMF-TSL over this study period might represent a group
in whom the prevalence of acute 7. gondii infection in >1
family member has been overestimated. Only 4% of per-
sons who had acute toxoplasmosis diagnosed at PAMF-
TSL during the 20-year study period had samples sent
from additional household members for 7. gondii testing
(32 index case-patients with acute toxoplasmosis/889 acute
infections). The collection of those additional samples de-
pended solely on the response of the referring physicians
to a 1-time written request for testing of additional fam-
ily members. It is possible that the response of the primary
care providers to this request would have been more likely
if any of those additional family/household members had
symptoms suggestive of acute toxoplasmosis. In addition,
the IgG-Dye test and IgM-ELISA titers of the index case-
patients did not predict which families would have addi-
tional household members with acute toxoplasmosis.

Further replication of the estimated prevalence of acute
T. gondii infection in consecutive US families is needed.
Future studies might also compare the 7. gondii serotypes
among index case-patients and family members (type II vs.
non—type II) (/2), which could help clarify whether certain
serotypes are more likely to be associated with family out-
breaks. Moreover, it would be useful to screen for antibod-
ies to sporozoite-specific antigens (/3), which can provide
further insight regarding the source of 7. gondii infection
that is more likely to be associated with acute toxoplasmo-
sis in >1 family member (e.g., sporozoite-specific, related
to contact with cat feces, vs. bradyzoite-specific, related to
ingestion of undercooked meat [/4]).

When a case of acute toxoplasmosis is diagnosed,
screening of additional family members should be con-
sidered, especially if pregnant women or immunocompro-
mised patients live in those households, so that appropriate
preventive strategies and/or therapeutic interventions are
applied. These within-family clusters of cases are not easy
to predict based solely on clinical or epidemiologic infor-
mation, except for situations of sharing common meal (i.e.,
with undercooked meat), because it is unlikely that other
risk factors would be different. Thus, only routine serologic
screening of household members of acutely infected persons
might identify such acute 7. gondii infection infections.
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Acute Toxoplasma gondii Infection among
Family Members in the United States

Technical Appendix

Supplementary Methods

Study Design

We performed a retrospective cohort study using data collected in the Palo Alto Medical
Foundation Toxoplasma Serology Laboratory (PAMF-TSL) (1) from 1/1/1991 to 12/31/2010 to
identify families with a family/household member diagnosed with acute toxoplasmosis (index
case [IC]) and at least one additional family/household member tested for Toxoplasma gondii
infection. At PAMF-TSL, whenever a case of acute toxoplasma infection was serologically
diagnosed, the PAMF-TSL medical consultant routinely requested screening of additional
family/household members for T. gondii infection. This request was made in the written consult

report to the primary care provider. This additional screening was offered free of charge.

Screening of PAMF-TSL Database (Code 90)

For each patient who was diagnosed at PAMF-TSL with acute toxoplasmosis (IC) AND
who had at least one additional family/household member screened at PAMF-TSL for T. gondii,
a specific code (code 90) was assigned in the electronic record of all these individuals (to the IC
and their additional family/household members) indicating that they were part of a
family/household tested for T. gondii infection. The criteria for the diagnosis of acute
toxoplasmaosis are described in the Diagnostic criteria section below. The code 90 was assigned

even if only one and not all-additional family/household member was tested.

Index Cases

We screened the PAMF-TSL database for all individuals who were assigned the above
code. For each particular family, the family/household member who was first tested at PAMF-
TSL and diagnosed with acute toxoplasma infection was considered to be the IC for this
particular family/household.
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Identification of Additional Family/Household Members

To identify all the members from the same households we searched in the PAMF-TSL
electronic database the individuals with similar last names and collection dates and hand
reviewed the hard copies of their PAMF-TSL records. Individuals with the above code were then
grouped into study families. If the IC was a congenitally infected infant or a pregnant woman, an
additional household member, beyond the mother-infant pair, had to be tested as well, in order

for this group of individuals to qualify for a household.

Serologic Tests

The serologic tests performed included the following: the Sabin-Feldman Dye test (IgG)
(Laboratory Developed test) (2), IgM ELISA (Laboratory Developed test) (3) and
immunosorbent IgM agglutination assay (IgM ISAGA) for infants less than 6 months of age
(Laboratory Developed test) (4), immunoglobulin A (IgA) ELISA (Laboratory Developed test)
(5), immunoglobulin E (IgE) ELISA (Laboratory Developed test) (6), the differential
agglutination (AC/HS) test (Laboratory Developed test) [7] and the 1gG avidity test (VIDAS
Toxo-1gG Avidity Kit; bioMérieux, Marcy-I’Etoile, France) [8].

Diagnostic Criteria

Acute T. gondii Infection within <6 Months from Sample Collection

We used the following three very strict composite criteria for the diagnosis of acute
toxoplasma infection as reported elsewhere (8-11); A) 1gG-Dye test titer >1:1024 AND IgM
ELISA >5.0, AND acute pattern in the differential agglutination test; B) 1gG-Dye test titer
>1:1024 AND IgM ELISA >3.0 AND acute pattern in the differential agglutination test AND
either IgA ELISA >5.0 or a low IgG avidity (< 10); C) IgG-Dye test titer < 1: 512 AND IgM
ELISA >5.0 AND acute pattern in the differential agglutination test AND either I[gA ELISA >5.0
or low IgG avidity (< 10) (8,10). Patients meeting any of the above three composite criteria are
likely to be infected within less than <6 months from the time of serum sampling. The above
criteria were not applied if the IC was a congenitally infected infant or a patient with
chorioretinitis. For congenitally infected infants there are special considerations: first, the
diagnosis is based not only on serologic test results but also on the presence of clinical findings
suggestive of congenital toxoplasmosis; second, IgM ISAGA is used instead of IgM ELISA (for

infants < 6 months of age) and third, in 25-50% of infants with congenital toxoplasmosis the
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IgM ISAGA can be negative at birth (12). Also, for patients with chorioretinitis, if the ocular
findings are typical of toxoplasmosis, a high 1gG titer, even in the absence of other serologic

markers, can suggest a recent postnatally acquired T. gondii infection.

Recent Infection: within 6-12 Months from Sample Collection

High IgG-Dye test titer >1024; with or without a positive [gM-ELISA (<3.0) AND an
acute pattern on the differential agglutination test.

Chronic T. gondii Infection Acquired in the Distant Past >12 Months from Sample Collection

lIgG-Dye test titers < 1:1024 AND IgM ELISA < 3.0 AND differential agglutination test
(if performed) with chronic (non-acute) or equivocal pattern AND high IgG avidity (if
performed).

No Evidence of T. gondii Infection: IgG-Dye Test Negative and IgM-ELISA Negative

The above diagnostic criteria are routinely used in the daily clinical practice at PAMF-
TSL to estimate of the most likely time of the T. gondii infection and their performance has been
previously validated at the PAMF-TSL (8-11).

Data Extraction

For all study family individuals we recorded the date of birth, the unique PAMF-TSL
identifying number, the date of specimen collection, the serology and/or PCR results,
characterization of the T. gondii infection status of those individuals according to the above
described diagnostic criteria, any reported clinical manifestations and the risk factors for T.
gondii infection. Clinical information was limited since it was based on answers to a short
questionnaire regarding clinical signs, symptoms and risk factors (eg exposure to cat feces,
ingestion of raw/undercooked meat, gardening, none of the above, other), routinely requested to

assist in the more accurate interpretation of serologic test results.

Analyses
We calculated the prevalence of group 1 families (primary endpoint) and group 2 families
(secondary endpoint) by dividing the number of families in group 1 and 2 respectively, by the

total number of study-families over the 20-year study-period.
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We used the Kruskal-Wallis non-parametric test to compare the 1gG-Dye test titers and
IgM-ELISA titers of the index cases across the three family groups. All analyses were done in
STATA SE12 (StataCorp LP, College Station, TX, USA).

Supplementary Results

Identification of Eligible Families

Among 97,279 individuals serologically tested for T. gondii in the PAMF-TSL database
over the 20-year study period, we identified 107 individuals who had in their record the specific
code 90, indicating that at least one individual from their household was diagnosed with acute
toxoplasma infection and at least one additional household member was serologically tested for
T. gondii at PAMF-TSL. All samples were sent from diverse laboratories across the United
States. Those 107 individuals were grouped in 32 families (Figure 1).

Characteristics of the Study Families

The mean number of additional family members tested per household was 1.7 for
families in the first group; 2.6 for families in the second group and 1.3 for families in the third
group. In group 1 families, the ICs first tested were three congenitally infected infants, nine
pregnant women, one patient with chorioretinitis, four patients with T. gondii lymphadenopathy,
and one patient with fibromyalgia treated with corticosteroids who had a fatal outcome (Table 1).
In group 2 families, the ICs were two T. gondii—infected children, two congenitally infected
infants, and one patient with chorioretinitis. In group 3 families, the 1Cs were five pregnant

women, one T. gondii—infected child, and three congenitally infected infants.

The screening of additional household members of an IC led to the identification of a
pregnant woman who had been infected during gestation and was tested because her husband had
developed toxoplasmic lymphadenitis (IC 1, group 1) (Table 1). In eight families, the diagnosis
of acute toxoplasma infection during pregnancy was made in the mothers after their infants were
diagnosed with congenital toxoplasmosis. We also documented one family in which the IC (IC-
12, group 1) (Table 1) led to the identification of three additional households being acutely
infected. A T. gondii—infected meat was considered the most likely source of infection for these

four individuals based on the fact that all had eaten raw lamb on a single day at the house of the

Page 4 of 9



IC and also based on the time of onset of their lymphadenopathy and their serological test

results.

Serology Titers

In all study families, all additional household members were tested within 1-2 months
from the time the family 1C was first tested (Table 2). The median 1gG-Dye test and IgM-ELISA
titers of the I1Cs in group 1 families were 3072 and 7.9, respectively (Table 2). The corresponding
median 1gG-Dye test and IgM-ELISA titers for the ICs in group 2 families were 8000 and 7.7
and in group 3 families were 8000 and 4.8, respectively. The IgG-Dye test and IgM-ELISA titers
of the ICs were not significantly different across the three family groups (p=0.27 and p=0.07,

respectively).

Risk Factors

For the majority of the study families, the reporting of risk factors for acute T. gondii
infection was incomplete, precluding a meaningful risk factor analysis between the family
groups. In 11/18 families in group 1, in which risk factors were reported for at least one of their
household members, exposure to cat feces was reported in 2 families; exposure to food likely
contaminated with T. gondii was reported in 5 families (e.g., eating raw meat or food handled on
surfaces where raw meat was cut and not washed); gardening was reported in 1 family and eating
wild game meat was reported in 3 families (the meat was tested at PAMF-TSL and was positive
for the presence of T. gondii DNA and all individuals who ate this meat were infected) (Table 1).
Some families reported more than one risk factor. Two study families reported that they had no
known risk factors.

Prevalence of Group-One Families, among Families Tested at PAMF-TSL during 1991-2010
(Primary Endpoint)

The prevalence of group-one families, among the whole cohort of 32 eligible families
was 56% (18/32) (Figure 1). In 14 of these group-one families, at least one additional household
member had an acute T. gondii infection and for the remaining four families, at least one
additional household member was found to be recently infected. Specifically, in the family of IC-
10 (Table 2) - a pregnant woman with acute toxoplasma infection in the third trimester of her
pregnancy- we documented that her 2-year old daughter (Daughter 2) also had a very recently
acquired infection (very high IgG and IgA titer, low IgG avidity and acute pattern on the
differential agglutination test; although her IgM was negative). In the family of IC-11 (Table
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2),an infant with congenital toxoplasmosis, we documented that the child’s father had serologic
evidence of T. gondii infection acquired around the time of his wife’s gestation; which was the
time during which his wife was also infected (very high IgG titer, low avidity and an acute
pattern in the differential agglutination test; although his IgM and IgA were negative). In the
family of IC-16 (Table 2), a 70 year old immunocompromised woman with a fatal outcome from
disseminated toxoplasmosis, we documented that her daughter also had a recent infection (high
IgG titer, positive IgM and IgA and low avidity). In the family of 1C-18 (Table 2), a man with
toxoplasmic lymphadenopathy, we documented that this man’s wife also had a recent infection

(high 1gG titer, positive IgM and an acute pattern on the differential agglutination test).
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Technical Appendix Table 1. Serologic test results of family index cases and additionally tested household members in the 5 group-

two study families*

IC and additional household 1gG (Dye IgM IgA IgE AC/HS T. gondii infection
members tested test) (ELISA) (ELISA) (ELISA) pattern Avidity status
1C-19 (child with encephalitis) 4096 4.7 10.5 0.8 Acute ND Acute infection
Grandfather 512 0 0.3 0 Equivocal ND Chronic infection
Grandmother <16 0 ND 0 Non acute ND No infection
Mother <16 0 0.2 0 Non acute ND No infection
1C-20 (child with JRA) 64000 7.7 8.7 ND Acute Low (3.5) Acute infection
Brother 1 1024 1.1 0.3 ND ND High Chronic infection
Father 128 0.1 ND ND ND ND Chronic infection
Mother <16 ND ND ND ND ND No infection
Brother 2 <16 ND ND ND ND ND No infection
IC-21: Infant with CT 8000 12 >11.2 ND ND ND Congenital infection
(ISAGA)
(Mother) 4096 8.5 2 6 Acute Low (3.4) Acute infection
Grandmother 2048 0 ND ND ND ND Chronic infection
Cousin <16 ND ND ND ND ND No infection
IC-22 (eye disease) 32000 10.7 >24 8.2 Acute ND Acute infection
Sister 1 512 0.5 0.6 0.8 Non acute ND Chronic infection
Sister 2 <16 0.1 0.2 0 Non-reactive ND No infection
IC-23 (Infant with CT) 2048 12 13.5 0.5 ND ND Congenital infection
(ISAGA)
(Mother) 4096 2.6 14 0.7 Acute ND Acute infection
Brother 512 2.5 1.8 0.3 ND ND Chronic infection
Father <16 1.2 0 ND ND ND No infection

*Mother-infant pairs were counted as 1 unit/household member. Interpretation of results: IgG dye test, positive >16, negative <16; IgM ELISA, positive
>2.0, equivocal 1.7-1.9, negative <1.6; IgM ISAGA(for infants <6 mo of age), positive 3—12, negative 0-2; IgA ELISA, positive >2.1, equivocal 1.5-2.0,
negative <1.4; IgE ELISA, positive >1.9, equivocal 1.5-1.8, negative <1.4; avidity, low <20, equivocal 20-30, high >30. The categorization of AC/HS
test results into acute, equivocal, and nonreactive is available at www.pamf.org/serology/images/achs_grid.html. IC, index case-patient; AC/HS,
differential agglutination; ND, not done; JRA: juvenile rheumatoid arthritis; ISAGA, immunosorbent agglutination assay; CT, congenital toxoplasmosis.
For brotherlof IC20 and grandmother of IC21, serologic results could be consistent with chronic infection.
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Technical Appendix Table 2. Serologic test results of family index cases and additionally tested household members in the 9 group-

three study families*

IC and additional household 19G IgM IgA IgE AC/HS T. gondii infection
members tested* (Dye test) (ELISA) (ELISA) | (ELISA) pattern Avidity status
IC-24 (Pregnant 32 wks, LN) 8000 8 >11.2 12.7 Acute Low (1.9) Acute infection
Husband <16 0 ND ND ND ND No infection
IC-25 (Infant with CT+) 8000 0 0.8 ND ND ND Congenital infection
(Mother) 32000 6.7 9.8 2.7 Acute Low (16.2) Acute infection
Father <16 0 ND ND ND ND No infection
Brother <16 0.3 ND ND ND ND No infection
IC-26 (Pregnant 1™ trimester) 2048 3 ND ND Acute Low (10.3) Acute infection
(Baby boy) 1024 0 0.5 ND ND ND Cannot R/O CT
Husband <16 0 0 ND ND ND No infection
IC-27 (Child-Eye disease) >16000 1.8 25 0.6 Equivocal ND Acute infection
Mother <16 0.2 ND ND ND ND No infection
Father <16 0.2 ND ND ND ND No infection
I1C-28 (Infant with CT) 8000 8 (ISAGA) 2.9 ND ND ND Congenital infection
(Mother) 8000 2.7 6.2 ND Acute ND Acute infection
Father <16 0 0.1 ND Non-reactive ND No infection
IC-29 (Pregnant 1™ trimester) 2048 1.9 2.1 ND Equivocal ND Acute infection
(3.9 at
follow-up)
(Infant) 32 (at follow- 0 0.4 ND ND ND No infection (most
up) likely)
Child <16 0.5 ND ND ND ND No infection
IC-30 (Infant with CT) 64000 12 >24 12 ND ND Congenital infection
(ISAGA)
(Mother) 32000 7.7 14.2 3.3 Acute ND Acute infection
Father <16 0.1 0.1 0 Non-reactive ND No infection
IC-31 (Pregnant, fever) 1024 5.6 6.9 3.1 Acute ND Acute infection
(Baby girl) 16 (at 6.5 0 0.6 ND ND ND No infection (most
mo) likely)
Husband <16 0 ND ND ND ND No infection
IC-32 (Pregnant 2™ trimester) 8000 5.8 ND ND Equivocal Low Acute infection
(8.6)
Household member 1 <16 0.5 ND ND ND ND No infection
Household member 2 <16 0.5 ND ND ND ND No infection

*Mother-infant pairs were counted as 1 unit/household member. Interpretation of results: IgG dye test, positive >16, negative <16; IgM ELISA, positive
>2.0, equivocal 1.7-1.9, negative <1.6; IgM ISAGA(for infants <6 mo of age), positive 3—12, negative 0-2; IgA ELISA, positive >2.1, equivocal 1.5-2.0,
negative <1.4; IgE ELISA, positive >1.9, equivocal 1.5-1.8, negative <1.4; avidity, low <20, equivocal 20-30, high >30. The categorization of AC/HS
test results into acute, equivocal, and nonreactive is available at www.pamf.org/serology/images/achs_grid.html. IC, index case-patient; AC/HS,
differential agglutination; LN, lymphadenopathy; CT, congenital toxoplasmosis; ND, not done; ISAGA, immunosorbent agglutination assay. Serologic
results were consistent with acute infection, despite equivocal AC/HS, in IC29, IC32.
tlInfant with congenital toxoplasmosis with hydrocephalus and hepatosplenomegaly.
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