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Abstract :

Background :  Patients with acquired immunodeficiency syndrome (AIDS) are susceptible to a variety
of infections. Cerebral toxoplasmosis is one of the most common. The presumptive diagnosis is based on
clinical manifestations, a pesitive Toxoplasma antibody test, characteristic neuroradiological abnormali-
ties, and improvement after specific therapy. We evaluated not only the clinical manifestations and labo-
ratory diagnosis but also its prevalence and the CD, count in relationship to the development of cerebral
toxoplasmosis in order to determine its place in the natural history of HIV infection.

Methods 3 A retrospective cohort study was performed in 104 ATDS patients who were stratified into
three levels: 35 with a definite diagnosis of cerebral toxoplasmosis, 41 with a probable diagnosis, and 104
with a possible diagnosis. The criterion for diagnosing “definite” illness was a good response to specific
treatment. Toxoplasma 1gG and IgM were detected using solid-phase enzyme immunoassay and mono-
clonal captured ELISA methods respectively in all patients. 65 cases without a definitive diagnosis were
further investigated with a CT scan of the brain. The patient data were followed up on day 7 and 14.
Results : Toxoplasma 1gG was present in 37 out of all cases (35.6%) and Toxoplasma 1gM was
positive in only one case. The study showed that ELISA was a valuable method for diagnosis in addition
to a CT scan of the brain. The ELISA detected antibodies in 24 out of 35 cases with a “definite” diagnosis
(sensitivity 68.6%, 95%CI 50.7 % - 83.2%) and no antibody in 56 out of 69 cases with other diagnoses
(specificity 81.2%, 95 % CI 69.9 % - 89.6% ). The CT scan showed positive features in 30 out of 33 cases with
“definite” dingnosis (sensitivity 90.9%, 95% C1 75.7% - 98.1%) but there were 4 (out of 32 cases) with a
positive CT scan who were negative for the diagnosis, Le., false positive, giving a specificity of 87.5%,
955 C1 71.0% - 96.5 %. The most common clinical presentations were headache and neurological deficit.
Interestingly, neurological deficit was the only clinical manifestation that was associated with cerehral
toxoplasmosis, when the group with a definite diagnosis was compared with the other diagnosis group (p-
value 0.006). In HIV seropositive patients with previous Toxoplusma infection, cerebral toxoplasmosis
was present in 24 out of 37 cases who were positive for Toxeplasma IgG (positive predictive value 64.9% ),
particularly in individuals with a CD, count less than 100 cells/mm’,
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Conclusions :  The two most commeon clinical manifestations were headache and neurclogical deficit.
Detection of Texoplasma gondii IgG and CT scan of the brain are valuable tools for the diagnosis of
cerehral toxoplasmosis. Cerebral toxoplasmosis is mainly caused by reactivation, as Toxvoplasma IgM
antibodies were found in only one case,
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INTRODUCTION

Toxoplasmosis is distributed worldwide and
is caused by the parasitic protozoan, Toxeplasma
gondii, Man can acquire this infection by contami-
nation with oocysts from cat feces, by ingestion of
uncooked meat containing T, gendii cysts, or via the
placental route!?, Infected immunocompetent indi-
viduals are usually asymptomatic or have mild symp-
toms. In contrast, in immunocompromised individu-
als, especially those with human immunodeficiency
virus (HIV) seropositive patients, toxoplasmosis
causes a high rate of mortality and morhidity™

In HIY seropositive paticnis, toxoplasmo-
sis is one of the most common opportunistic infec-
tion that influences the central nervous system {CNS).
Most HIV seropositive patients, who have shown
evidence of exposure Lo T. gondii, will develop cere-
bral toxoplasmosis in the end™®, Symptoms and signs
of cercbral toxoplasmosis include headache, fever,
aliered consciousness, remor, sensory loss, seizures,
and coma’, ELISA 15 one of the most popular diag-
nostic methods..A computerized tomography (CT)
scan is also usclul for diagnosing the discase™™,

The Thai Working Group on HIV/ATDS Pro-
jection {2000) have esumated that 984,000 Thai
people (951,000 adults and 33,000 children) have
been infected with HIV since the start of the epi-
demic and 695,000 Thais are currently living with
HIV and AIDS', The incidence of cerebral toxoplas-
muosis is found to be dircctly related to the preva-
lence of Toxoplasma antibodies in the population
and the rate of HIV infection®, The prevalence of T.
gondii infection in healthy and AIDS individuals is
5% and 16% respectively'™! The greater the preva-
lence of Toxoplasma IgG in HIV seropositive patients,
the greater the trend and risk for developing Toxo-
plasme encephalitis®, Tt has been suggested that HIY

seropositive individuals who are seronegative for
Toxoplasma 1gG should be prevented [rom
seroconverting',

In Thailand, toxoplasmosis has been stud-
ied by a few rescarchers™ ™2 There are very
limited data concerning cerebral toxoplasmosis. The
aim of this cohort study is o study the elinical mani-
festations and diagnostic values of 1gG, IgM, and CT
scan brain for the diagnosis of cerebral oxoplasmo-
515 in A1DS patients at Siriraj Hospital. 1t looked at
the validity of the test in relationship to the clinical
seltings. We were also interested in its prevalence
and CI, count related (o the development of cere-
bral toxoplasmosis.

MATERIALS AND METHODS

A retrospective cohort study was performed
in HIV seropositive patients, who had been investi-
saled for Toxoplasma antibodies and had clinical
manilestations that were compatible with a diagno-
sis of cerebral toxoplasmosis at Siriraj Hospital from
May 1997 to NMovember 2001, The sample size
needed was calculated using a cluster sampling
method (Zoe= 196, p=0.16,de=2,d=0.13"*. The
sample size was accepted al one hundred and three
individuals.

[(4 AIDS patients were recruited to this
study using the results of investigations for Toxe-
plasma antibadics and clinical manifestations as the
criteria for entry, This group was identified as the
*possible group™. These “possible™ patients were
divided into twa groups according o the results of
the investigation used {Toxoplasma TeG and TgM,
andior CT scan of the brain). If laboratory resulls
supporied evidence of diagnosis of cerebral toxo-
plasmosis, we allocated them to the “probable group™,
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Although tissue hiopsy is still the gold standard for
dingnosis of cerchral toxoplasmuosis, this procedure
looks harmliul and invasive to our patients. In this
study, a definitive diagnosis depended on the
individual’s response to specific therapy (py-
rimethamine plus sulfadiazine! clindamycin/ dap-
sone) for cercbral loxoplasmesis within 14 days of
initiating treatment, The assessment for clinical re-
sponsivencss was measured with observed clinical
manifestation improvement. For cach sign or symp-
tam, normal outcome was assigned avalue of () and
abmormal one was assigned a value of 1oALday 7 and
14 Tor evaluating clinical outcomes, the sum of scores
ranged between O and 2 was delined o be respon-
siveness Lo specilic treatment or the sum of scores
was lower than 50% of initial treatment score. 95%
confidence intervals for sensitivity and specilicity
were calculated with n = 35,
Specimen methodology

Toxoplasma 126 antibodies were determined
by a solid-phase enzyme immunoassay lechnigue,
Platelia® Toxo 1gG (Sanofi Diagnostic Pasteur,
France), in which the membrane protein p-30 was the
major antigen. The cut-ofl value was taken as 6 1LY

ml and a lest was considered 1o be positive when iis
value was equal Lo or greater than this.

The Plaelia®@ Toxo lgM (Sanoli Diagnos-
tic Pasteur, France) is & monoclonal antibody cap-
ture [pM ELISA method, This test utilizes a mono-
clonal antibody 10 T, pondii conjugated with horse-
radish peroxidase for enzymatic assay signal devel-
opment.

Statistical analysis

Dieseriptive lrequency analysis, Cross tabu-
lation, and Chi-square were used in the analysis, us-
ing the PSS program.

RESULTS

104 AIDS patients, presenting with clinical
manifesiations compatible with a diagnosis of cere-
bral toxoplasmaosis, and in whom Toxeplasmea anti-
bodies were investigated, presented between May
1997 and November 2001 were included. The male :
female ratio was 5:1. The demographic data are
shown in Table 1. The majority of patients (79 89%)
were between 25 and 44 years old.

Table 1. Age range in 104 AIDS patients and 35 patients with delinite cerebral toxoplasmosis.

Age (year) Mo. of ATDS Mo. of patient with delinite
patients (%) cerchral toxoplasmosis (%)

<25 9 (8.7 2(5.7%)

25-34 56 (53.8%) 21 (60.0%)

35-44 27 (26.0%) B {(22.9%)

45 .54 O (8.7%) J(8.69)

55 - 6d 2 (1.9%:) I (2.99)

=65 1 {1.0%) 0 (0.0%)

63 coses who had a newrological deficit or
who did not yel have a definite diagnosis or had
inconclusive results from other investigations, re-
ceived further investigation with a CT scan of the
brain except for 2 patients, one who was positive for
both Taxoplasma 1gG and TgM, and the other who
rapidly responded 1o specilic therapy for cerebral
Loxoplasmosis.

According to the investigations perlormed
above, the possible cases were stratified into two
groups, 4 1 with a probable diagnosis of cerebral toxo-
plasmosis and 63 with CNS abnormality that mim-
icked cerebral toxoplasmaosis. In the probable group,
patients were divided into 4 subgroops, 20 patients
positive for CT scan brain and Toxvoplasma 1gG, 14
patients positive for CT scan brain and negative for
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Toxpplasma lpG, 3 patients negative for CT scan brain
and positive for Toxoplasmea 1g(3, and 4 patients posi-
tive for Tovoplasma 1gG and no data available from a
CT scan brain, 33 out of 41 patients with o probable
diggnosis of cerchral loxoplasmosis had a good re-
sponse o specific reatment and were classilied as
having definite diagnosis of cerchral toxoplasmosis,

The remaining 6 cases were as follows; 2
cases were lost to follow-up (positive [or Toroplasma
1gG with no data for CT scan brain), | case was

finally diagnosed as having a wherculoma (positive
for Toxoplasma [gGand CT scan brain, but did not
improve alter specilic treatment), 3 cases had a dif-
ouicome or diagnosis; once had a
cryplococcomi one had a lvmphoma and one died
before day 7 after starting therapy. The first had a
positive CT scan brain, the second was negative for
Toxaplasma lgG and the third did not respond o
specific treatment {Figure 1),

ferent
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Fipure I. Flow chart illustrate level of groups in this study : possible, probable and definite respectively.

Table 2, Common clinical manifestations in the 35 cases with defimite cerebral toxoplasmosis,

Clinical manifestations Mo. of patients Percent
Headache a0 B5.7
MNeurological deficit 30 B
Fever 13 1.4
Seizures 14 4000
Meningeal irritation 11 31.4
Alteration of consciousness Il il4
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Table 3. Clinical features of 35 cases definitively dingnosed wilh cerebral toxoplasmosis and 69 cases with
suspected toxoplasmosis compared using the Chi-square lest.

Clinical features Definite case Suspected case p-value
(N =235) (N =64)
Headache 30 (B5.7%:) S0(72.59%) 0,130
MNeurological deficil I0(R5.T5%) 41 (50.4%) 0.006%
Fever L8 (51.4%) 47 (68.19) 0,097
Seizures [ A T 21 (30.45%) 0.329
Meningeal irritation LLE31 45 27(39:1%) 0441
Alleration consciousness 11 (31,49 20 (29,05 0.797

*Significance at 0.05 level

Cut of 104 Taxoplasma lgG resulis, we found
35 patients with o definite diagnosis of cerebral oxo-
plasmosis. [gG antibody o Toxoplasma was present
in 35.6%, of samples; 35 out of 99 specimens of se-
rum and 2 out of 3 specimens of CSE 24 ouw of 37
cases who were positive For Toxoplasma lgG (64.9%)
were finally dingnosed with cerebral toxoplasmosis.
24 oul ol 33 cases with a delinite diagnosis were
positive for Toxeplasma lgG, The sensitivity and
specificity of this test for the diagnosis were 68.6%
(953%CI 530.7% - 83.2%) and 81.2% (95%:C1 69,95 -
B9.6%) respectively, Toxoplasma 1gM was positive
in ane patient only.

In order to support the diagnosis of cerebral
toxoplasmaosis, a CT scan of the brain was performed
in 635 cases that had neurologieal deficits or who did
not yet have a definite diagnosis or had inconclu-
sive results Trom ather investigations, Out of 65 CT
scan brain results, there were 33 patients with a defi-
nite diagnosis of this illness. The brain CT scans
showed single or multiple mass lesions, usually with
ring enhancement with contrast media, in 34 out of
65 cases examined. 3 out of 34 patients with a posi-
tive CT scan brain (88.29) were finally dingnosed
with cerebral toxoplasmosis. 30 out of 33 patients
with a definite diagnosis of cerebral toxoplasmosis
had a posiuve CT brain scan. The sensitivity and
specificity of CT scan lor diagnosis were 90.9%
(955 CIT75.7% - 08.1%) and 87.5% (95%CT 71.0% -
96.5%) respectively.

The clinical manifestations of the 35 pa-
tients with a definite diagnosis included nevrologi-

cal deficits and headache as the most comman clini-
cal findings (Table 23, When we compared the clini-
cal manifestations between the definite group and
the rest, we [ound that neurological deficit diserimi-
nated between the two groups with statistical sig-
nificance (Table 3). All paticnts who were finally
diagnosed with cerebral toxoplasmosis had a CD,
count less than 100 cellsfmm? (range (-96, 27.0 =
2006} Interestingly, 12 out of 14 cases with definite
diagnosis had a CD, count less than 50 cells/imm’,

DISCUSSION

We studied the presence of Tovaplasma IgG
in AIDS patients who were suspected of having cere-
bral toxoplasmosis and found it was paositive in
35.6%. This is similar to the two previous studics:
0% and 42 5% in the study by Holliman®™ and by
Wongkanchai ¢t al™, respectively, Luft et al. con-
cluded that in areas where the prevalence of T, gondii
antibody was high, the incidence of cerebral toxo-
plasmosis might rise to 25-530% of HIV positive
patients”,

In the late phase of ATDS, Kasper mentioned
that more than 30% of patients with clinical mani-
lestations of toxoplasmosis had intracerehral involve-
ment. Clinical findings at the time of presentation
ranged from non-focal 1o focal dysfunction. These
lindings included encephalopathy, meningoen-
cephalitis, and mass lesions. Patients might present
with an altered mental state (75%:), fever (10-725:),
focal neurological findings (60%), headaches (569%),
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and seizures (33%)*. These findings were found com-
monly in the present study (Table 2), Our study
showed that the presence of neurological deficit was
highly correlated with a definite diagnosis of cere-
bral loxoplasmosis with a p-value of 0,006 (Table 3),

As cerebral loxoplasmosis is mostly caused
by reactivation, the pattern of immunological re-
sponse is mainly a positive Taxoplasma [gG with a
negative Toxoplasma [gM®™*. This study showed posi-
tive 1gG in 24 out of 35 “definite” cases (68.6%),
whereas we found positive IgM in only | oul of 35
“definite” cascs (2.9% ), This agrees with the results
of Roddriguez et al. who studied a group of 16 pa-
tients with cerebral toxoplasmosis and found posi-
tive 12G with no IgM in all cases®. A study by Zuffery
et al. in 47 HIV seropositive patients with toxoplas-
mic reactivation alsa found that IgM was positive in
only 6%, In addition, a previous study found that
T4% were positive for Toxeplasma 1gG in HIV sero-
posilive patients who were suspected of having loxo-
plasmosis™. Nevertheless, the number of patients in
previous studies was smaller than in our study.

From the neuroimaging point of view, we
found that the sensitivity of a CT scan brain was
90,99 which was different from that of Luft et al.
who found that the sensitivity of brain CT scan for
the diagnosis of toxoplasmosis was about 69%", In-
terestingly, 11 out of 33 “definite” patients (33.3%)
with a positive brain CT scan were negative for Toxo-
plasma 1gG. The false negative outcome of ELISA
might be reduced by using a test with higher sensi-
tivity', While other procedures such as Western blot
and polymerase chain reaction (PCR) might increase
the specificity and act as confirmation test™!. Nev-
criheless, we found 3 casces with a positive brain CT
scan who were negative for Toxoplasma 1gG and were
finally dingnosed with other conditions. It has been
suggested that a CT scan is not always reliable in
distinguishing cerebral toxoplasmosis from lym-
phoma, kaposi’s sarcoma, cytomegalovirus (CMV)
infection, progressive multifocal leukoencephalopa-
thy (PML) or herpes infection, however it may be
useful when it is assessed in conjunction with a posi-
tive Toxoplasma TgGh",

In this study, the ELISA technigue and CT
scan brain were both uselul in diagnosing cerebral
toxoplasmaosis, Their sensitivity and specificity were

high enough for clinical decision making. Although
brain biopsy is the most certain methed of diagnosis,
the procedure is invasive and harmful to the patient,
The combination of ELISA and CT scan might be
feasible and practical, Cohn et al. analyzed the find-
ings of brain CT scan together with a positve sero-
logic test for Toxoplasma, and estimated “its™ posi-
tive predictive value to be B0%".

Meither the Centers for Disease Control
(C13C) nor the United State Public Health Service
{USPHS) has recommended routine primary prophy-
laxis against toxoplasmosis. However, there is in-
creasing evidence supporting the use of primary pro-
phylaxis in all patients with Toxoplasma 1gG and a
CD, count less than 100 to 200 cells/mm’, with
irimethoprim-sulfamethoxazole™", In this cohort, all
patients had also a CD, count less than 100 cells/
mm’. Mareover, almost all of our patients with a CD,
count less than 30 cells/mm? could develop cercbral
toxoplasmosis in the late phase of AIDS,

Ultimately, prevention of seroconversion in
those negative for Toxeplasmea 1g(G is also necessary,
Advice should be given about not cating
undercooked meat and to avoid materials contami-
nated by oocysts in cat feces. Meat should be heated
Lo 60°C or frozen to kill eysts. Hands should be washed
thoroughly alter work in the garden, and all fruits
and vegetables should be washed",

CONCLUSION

The two most common clinical manifesta-
tions of cerebral toxoplasmaosis are headache and focal
neurological deficit. The neurological deficit may
e a helpful clue for differentiating this disease from
other CNS abnormalities that mimic cercbral toxo-
plasmosis. Although the sensitivitiy, specificity, and
positive predictive value of CT scan brain and Toxo-
plasma [gG are sufficient for clinical decision mak-
ing, we still recommend that the combination of clini-
cal manifestations and investigations are useful for
diagnasing cerebral toxoplasmosis. Morcover, almost
all patients were negative for Toxoplasma 1gM; we
concluded that these patients had reactivated previ-
ous infestation, In near future, screening for Toxo-
plasma 1gG in HIV infected patients with a CD, count
of less than 100-200 cellsfmm? could be helpful in
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deciding to give primary or sccondary prophylaxis
with trimethoprim-sulfamethoxazole in those who
are positive for Toxoplasma IgG and 1o help prevent
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