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Background. To our knowledge, no randomized trials have evaluated whether prophylaxis against toxoplasmic
encephalitis can be safely discontinued after the CD4" T cell count increases in response to highly active antiretroviral
therapy.

Methods. 'We conducted a randomized, nonblinded, multicenter clinical trial of the discontinuation of primary
or secondary prophylaxis against toxoplasmic encephalitis in human immunodeficiency virus (HIV)—infected
patients with a sustained response to antiretroviral therapy (defined as a CD4" T cell count of =200 cells/mm’
and a plasma HIV type 1 [HIV-1] RNA level of <5000 copies/mL for at least 3 months). Prophylaxis was restarted
if the CD4" T cell count decreased to <200 cells/mm’.

Results. The 381 patients receiving primary prophylaxis had a median CD4" T cell count on study entry of
343 cellsymm?, and 318 (83%) of 381 patients had undetectable HIV-1 RNA in plasma. After a median follow-
up period of 25 months (409 person-years), there were no episodes of toxoplasmic encephalitis among the 196
patients who discontinued prophylaxis (at 1 year, the upper limit of the 95% confidence interval for relapse rate
was 2.40%). For the 57 patients receiving secondary prophylaxis, the median CD4" T cell count on entry was 407
cells/mm’, and 49 (86%) of 57 patients had undetectable HIV-1 RNA in plasma. After a median follow-up period
of 30.5 months (69 person-years), there were no episodes of toxoplasmic encephalitis among the 28 patients who
discontinued prophylaxis (at 1 year, the upper limit of the 95% confidence interval for relapse rate was 16%).

Conclusions. In HIV-infected adult patients receiving effective highly active antiretroviral therapy, primary and
secondary prophylaxis against toxoplasmic encephalitis can be safely discontinued after the CD4" T cell count has
increased to =200 cells/mm” for >3 months.

The advent of HAART has completely changed the
course of HIV infection, with a striking reduction in
morbidity and mortality in western countries [1, 2].
Several articles report a dramatic decrease in the in-
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cidence of most opportunistic infections, including tox-
oplasmic encephalitis (TE), after institution of HAART
[3]. During the last few years, several studies have dem-
onstrated that primary or secondary prophylaxis can
be safely discontinued for several opportunistic infec-
tions, such as Pneumocystis jirovecii pneumonia, My-
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cobacterium avium complex disseminated infection, or cyto-
megalovirus retinitis, in patients with immune reconstitution
induced by HAART [4-7]. As far as TE is concerned, several
observational studies [8—10] and 1 clinical trial [11] have sug-
gested that primary prophylaxis can be safely discontinued in
patients with a CD4" T cell count >200 cells/mm? for at least
3 months. However, these studies were not primarily aimed at
stopping TE prophylaxis; they were substudies of P. jirovecii
pneumonia prophylaxis discontinuation studies. On the other
hand, discontinuation of secondary TE prophylaxis has been
examined only in observational studies with a small number
of patients [12-14] or in studies that analyze several small
cohort studies together as 1 large cohort study [15] and show
that maintenance therapy may be safely discontinued in pa-
tients who have a CD4" T cell count >200 cells/mm? for at least
3-6 months. On the basis of these data, the 2004 Centers for
Disease Control and Prevention (CDC), National Institutes of
Health, and HIV Medicine Association—Infectious Diseases So-
ciety of America (IDSA) Task Force panel has rated discontin-
uation of primary TE prophylaxis as “AL” but it only rated TE
maintenance therapy as “CIII,” because there are no random-
ized clinical trials that have studied it and because of “the
number of such patients who have been evaluated remain lim-
ited” [16, p. 16].

In this study, we present the final results of the first ran-
domized, multicenter, nationwide trial to examine the discon-
tinuation of TE prophylaxis with a very extended follow-up
period. Our data strongly support the recommendation that
primary and secondary TE prophylaxis can be safely discon-
tinued in patients with immune reconstitution induced by
HAART.

METHODS

Patients. Patients were eligible for the Grupo de Estudio de
Sida (GESIDA) 04/98-B study if they fulfilled the following
criteria: having serologic analysis results positive for Toxoplasma
gondii, a previous CD4" T cell count of <200 cells/mm’, a
previous episode of TE (only for the secondary prophylaxis
discontinuation trial), receipt of treatment with any of the reg-
imens accepted as being prophylaxis against TE, a sustained
response to HAART (defined by a CD4" T cell count =200
cells/mm’ and a plasma HIV type 1 [HIV-1] RNA level <5000
copies/mL for >3 months), and a Karnofski score >80. Patients
were excluded if they were <18 years old, pregnant, or had
adherence to antiretroviral treatment that was considered to be
poor.

Study design. The study was a randomized, nonblinded,
multicenter trial that evaluated whether primary and secondary
prophylaxis against TE could be safely discontinued in HIV-
infected patients. Patients were recruited from 22 Spanish pub-
lic hospitals with broad experience in the care of HIV-infected

patients. These patients were not included in other Spanish
studies exploring discontinuation of P, jirovecii pneumonia pro-
phylaxis. The randomization, based on permuted blocks, was
stratified according to center and for primary prophylaxis ac-
cording to the nadir level of CD4" T cells (more or less than
100 cells/mm?). The trial was approved by the institutional
review board of each participating hospital, and all patients
gave written informed consent. Patients were randomly as-
signed to continue or to discontinue prophylaxis against TE.
Accepted regimens of prophylaxis were those recommended in
the 1997 guidelines of the US Public Health Service and the
IDSA [17]. HAART was considered when at least 3 antiretro-
viral drugs, 1 of which was a protease inhibitor, or a nonnu-
cleoside reverse-transcriptase inhibitor (NNRTT) were included.
When the CD4" T cell counts of patients assigned to discon-
tinue prophylaxis decreased to <200 cells/mm’, prophylaxis was
immediately restarted if this figure was confirmed by a second
cell count determination, although such patients were kept in
the study. An increase in the HIV-1 RNA level was not a cri-
terion for restarting prophylaxis.

Chronic T. gondii infection was diagnosed if patients had
positive results (IgG antibodies) of serologic analysis using
ELISA or immunofluorescence assay. All patients had 2 tests
with positive results, the first of which occurred at screening
and the second of which occurred at study entry. Acute TE
was diagnosed on the basis of a clinical and radiological re-
sponse to specific treatment for 4-8 weeks in patients with
clinical and neuroradiological evidence (obtained by either CT
scanning or MRI) of =1 space-occupying encephalic lesion and
the presence of IgG antibodies against T. gondii [18]. None of
the cases was diagnosed on the basis of brain biopsy results.

Patients were evaluated at least every 3 months with a clinical
assessment and laboratory monitoring that included measure-
ments of CD4" T cell counts and HIV-1 RNA levels, which were
performed at each site. Lymphocyte subpopulations were mea-
sured at all centers by 3-color flow cytometry. HIV-1 RNA levels
were determined by either a PCR assay (Amplicor HIV-1 Monitor
Assay; Roche Molecular Systems) or a branched-chain DNA assay
(Chiron). When the study was designed, most of the hospitals
used techniques with a detection limit of 400 copies/mL for the
PCR assay or 500 copies/mL for the branched DNA assay. For
this reason, we kept 500 copies/mL as the limit of detection for
the HIV-1 RNA level throughout the study. Study patients were
instructed to contact the medical center if they had any signs or
symptoms suggesting TE or another “C” event (as defined by
the CDC). Patients with previous TE who discontinued second-
ary prophylaxis were scheduled to have a cranial CT scan or
MRI during the first 6 months of follow-up.

End points and follow-up. The primary end point in the
assessment of safety was the occurrence of TE. The secondary
end points were the development of an AIDS-defining event
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other than TE (a “C” event), the occurrence of drug-related
adverse effects, the development of a non—AIDS-defining bac-
terial infection, changes in CD4" T cell counts and HIV-1 RNA
levels, and death. Patients were removed from the study during
the follow-up period whenever 1 of the following events oc-
curred: an AIDS-defining event (including TE), hypersensitivity
to the prophylactic agents, discontinuation of HAART, or vol-
untary withdrawal from the study. A decrease in CD4" T cell
counts to <200 cells/mL alone was not a criterion for removal
from the study.

Statistical analysis. 'We assumed that TE would develop in
3% of patients receiving primary prophylaxis during the first
12 months of follow-up and in at least 13% of patients who
discontinued prophylaxis [19, 20]. We estimated that at least
173 at-risk patients would be needed in each group for the
study to be able to detect a 10% difference with 90% power
and a significance level of .05. Ten percent of patients were
expected to be lost to follow-up.

We assumed that TE would develop in 10% of patients re-
ceiving secondary prophylaxis during the first 12 months of
follow-up and in at least 65% of patients who discontinued
prophylaxis [21, 22]. We estimated that at least 20 at-risk pa-
tients would be needed in each group to enable us to detect a
55% difference with 90% power and a significance level of .05.
Ten percent of patients were expected to be lost to follow-up.

An intention-to-treat analysis was performed. Median and
interquartile ranges (25th—75th percentiles) were used as mea-
sures of central tendency and dispersion. Cls for both groups
were calculated using Poisson distribution tables. For baseline
variables, comparisons between groups were made using the x*
test for categorical variables and the Mann-Whitney nonpara-
metric test for quantitative variables. A random coefficient
model was used to compare CD4" T cell counts at enrollment
and at the first, second, third, and fourth follow-up visits. A
polynomial contrast was used to model the within-group sum
of squares and a difference contrast to model the between-
group sum of squares. All reported P values are 2-sided.

RESULTS

Primary prophylaxis. A total of 381 patients with no history
of TE were enrolled in the study between 1 September 1997
and 30 June 2000. Of these, 196 patients were randomly as-
signed to discontinue prophylaxis, and 185 were assigned to
continue. The groups were well balanced with respect to de-
mographic, clinical, inmunological, and virological character-
istics and type of HAART regimen (table 1). One hundred
eighty-nine patients (96 in the group discontinuing prophylaxis
and 93 in the group continuing prophylaxis) had a nadir CD4"
T cell count of no more than 100 cellsymm®. Prophylaxis with
trimethoprim-sulfamethoxazole, dapsone plus pyrimethamine,

or other drugs was given to 91%, 6%, and 3% of patients,
respectively, for a median of 33 months (range, 3-108 months).

The median duration of follow-up was 23.7 months (range,
3-42 months). The CD4" T cell count evolution and the pro-
portion of patients with an HIV-1 RNA level of <500 copies/
mL during the follow-up period were similar in the 2 groups
(figure 1). In 17 patients (5 in the group discontinuing pro-
phylaxis and 12 in the group continuing prophylaxis), CD4* T
cell counts decreased to <200 cells/mm’, and prophylaxis had
to be reintroduced to patients in whom it had been discontin-
ued. Thirty-two patients in the group discontinuing prophylaxis
and 27 in the group continuing prophylaxis had HIV-1 RNA
levels of >500 copies/mL for 128.1 person-years of follow-up
(the median HIV-1 RNA level for the group discontinuing
prophylaxis was 1434 copies/mL [range, 504—3650 copies/mL],
and the median HIV-1 RNA level for the group continuing
prophylaxis was 1820 copies/mL [range, 561-4848 copies/mL]).
During the follow-up period, the protease inhibitor was re-
placed with an NNRTI for 87 patients (47 in the group dis-
continuing prophylaxis and 40 in the group continuing
prophylaxis).

There were no TE episodes in either group during follow-
up. The 95% CI for relapse rate at 6 and 12 months and the
incidence of TE per 100 person-years in both groups are shown
in table 1. There were no statistically significant differences
between both groups. At 1 year, the upper limit of the 95% CI
for relapse rate for the group discontinuing prophylaxis was
2.40%.

One patient in the group discontinuing prophylaxis had a
“C” event. Other events are shown in table 1. Four patients
died (3 in the group discontinuing prophylaxis and 1 in the
group continuing prophylaxis) because of non-HIV-related
causes (table 1).

One patient who discontinued prophylaxis developed Hodg-
kin disease. Drug-related adverse effects occurred in 48 patients
(31 in the group discontinuing prophylaxis and 17 in the group
continuing prophylaxis); these events were mostly attributed to
the use of protease inhibitors, and only in 1 case was the event
attributed to the use of prophylactic agents. Finally, antiret-
roviral treatment had to be modified in 76 patients (42 in the
group discontinuing prophylaxis and 34 in the group continu-
ing prophylaxis; P is not significant), either because of adverse
effects of the antiretroviral drugs or because of virologic evi-
dence of treatment failure.

Secondary prophylaxis. Between 1 July 1998 and 30 June
2000, a total of 57 patients with a previous episode of TE were
enrolled in the study (tables 2 and 3). Twenty-eight patients
were randomly assigned to discontinue secondary prophylaxis,
and 29 patients were randomly assigned to continue. Their
clinical and neuroradiological characteristics and the specific
acute and maintenance therapies are shown in table 2. The
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Table 1.

Main characteristics of patients continuing or discontinuing primary Toxoplasma gondii prophylaxis.

Characteristic

Continuing PPG

Discontinuing PPG

At baseline
No. of patients
Age, median years (IQR)
Male sex
Mode of acquisition of infection
Injection drug use
Homosexual activity
Heterosexual activity
Other
Time from diagnosis of HIV infection to study entry, median years (IQR)
CDC group
A-lll
B-I11
C-ll
CD4* T cell count, median cells/mm? (IQR)
Nadir
At baseline
HIV-1 RNA level
<500 copies/mL
Level among patients with >500 copies/mL, median copies/mL (range)

Time with a CD4* T cell count >200 cells/mm?® and an HIV-1 RNA level <500
copies/mL, median months (IQR)

Time receiving prophylaxis, median months (IQR)
Time receiving HAART, median months (IQR)
Treatment received
Lamivudine
Stavudine
Indinavir
Zidovudine
Saquinavir
Ritonavir
Nelfinavir
Didanosine
Nevirapine
Dideoxycytidine
Receipt of protease inhibitor—sparing regimen
At follow-up
No. of episodes of toxoplasmic encephalitis
Patients with relapse at 6 months, % (95% CI)®
Patients with relapse at 12 months, % (95% CI)b
Duration of follow-up after randomization
Overall, median months (IQR)
Total person-years
No. of episodes per 100 person-years, 95% Cl
No. of episodes per 100 person-years, 99% Cl
Patients with a nadir CD4* T cell count <100 cells/mm?, person-years
No. of episodes per 100 person-years, 95% Cl
No. of episodes per 100 person-years, 99% Cl
Patients with a nadir CD4* T cell count of 100-199 cells/mm?, person-years
No. of episodes per 100 person-years, 95% Cl
No. of episodes per 100 person-years, 99% Cl

185
37 (33-42.5)
133 (74)

93 (50)
37 (20)
46 (25)
9 (5)
6 (3-9)

90 (49)
26 (14)
69 (37)

98 (44.5-154)
330 (272.5-431)

154 (83)
1820 (561-4848)

8 (5-13)
33 (20.3-49.6)
17 (11.4-23.3)

145
126
115
61
38
26
25
30
13
2

0

0
0 (0-2.50)
0 (0-2.75)

24.9 (20.8-29.6)
378.7
0-0.86
0-1.26
184.4
0-1.78
0-2.59
194.4
0-1.69
0-2.15

196
37 (33-42)
151 (79)

104 (48.25-154)
361 (286.5-477)

164 (84)
1434 (504-3650)

9 (6-14)
34 (17.28-49.13)
16 (10.3-22.1)

157
132
120
56
38
27
24
24
13
5

8

0
0 (0-2.34)
0 (0-2.40)

24.9 (19.5-29.1)
400.0
0-0.80
0-1.16
182.5
0-1.8
0-2.61
2253
0-1.46
0-2.12

(continued)



Table 1. (Continued.)

Characteristic

Continuing PPG

Discontinuing PPG

Duration of follow-up with a CD4* T cell count =200 cells/mm?
Median months (IQR)
Person-years
No. of episodes per 100 person-years, 95% Cl
Duration of follow-up with a CD4* T cell count <200 cells/mm?
Median months (IQR)
Person-years
No. of episodes per 100 person-years, 95% Cl
Patients who dropped out of the study
Lost to follow-up
No. of protocol violations®
No. of “C" events
No. of other events
No. of deaths®

24.2 (19.6-28.9)
359.3
0-0.91

19.3 (13.6-26.9)
19.4

0-16.9

12

10

2

0
88
1

24.9 (21-29.5)
404.2
0-0.81

25.8 (11.3-25.8)
5.8
0-56.6
M
8
3
1d
of
3

NOTE. Data are no. (%) of patients, unless otherwise indicated. Category A includes patients who have had no HIV-related diseases; category

B includes patients who have had HIV-related diseases that are not in category C; category C includes patients who have had HIV-related
diseases that are considered to be AlIDS-defining (reference). CDC, Centers for Disease Control and Prevention; IQR, interquartile range; PPG,

primary prophylaxis group.

@ N = 181 for the continuing primary prophylaxis group, and N = 194 for the discontinuing primary prophylaxis group.

b

N = 164 for the continuing primary prophylaxis group, and N = 186 for the discontinuing primary prophylaxis group.

¢ One patient assigned to continue prophylaxis discontinued after enroliment, and 2 patients in the group discontinuing prophylaxis decided
to resume because they were concerned about the risk of TE. One patient in each group discontinued HAART.

d Crytosporidiasis.

¢ Six cases of community-acquired bacterial pneumonia and 2 cases of herpes-zoster virus infection.

 Seven cases of community-acquired bacterial pneumonia, 2 cases of herpes-zoster virus infection, and 1 case of Hodgkin disease. In all
cases of community-acquired pneumonia, Pneumocystis jirovecii was ruled out as the cause of infection by microbiological methods. No patient
received empirical anti—F. jirovecii treatment in therapeutic doses during the follow-up period.

9 The causes of death were acute respiratory failure due to Legionella pneumophila pneumonia, acute brain hemorrhage secondary to the
rupture of a cerebral aneurysm, sudden death in a patient who previously received a diagnosis of progressive multifocal leucoencephalopathy,

and complications related to end-stage liver disease, in 1 case each.

main epidemiological, clinical, immunological, and virological
characteristics at study entry and during follow-up are shown
in table 3. During follow-up, the protease inhibitor was replaced
by an NNRTI for 10 patients (5 in the group discontinuing
prophylaxis and 5 in the group continuing prophylaxis).

There were no relapses of TE in either group during follow-
up. The 95% CI for relapse rate at 6 and 12 months and the
incidence of TE per 100 person-years in both groups are shown
in table 3. There were no statistically significant differences
between both groups. At 1 year, the upper limit of the 95% CI
for relapse rate for the group discontinuing prophylaxis was
16%. All patients who discontinued prophylaxis had a control
cranial CT scan or MRI (at a median of 6 months [interquartile
range, 5-6 months]). None of them had radiological signs of
TE reactivation. None of the patients had a “C” event or died.
Other events are shown in table 3. Secondary prophylaxis ad-
verse effects occurred in 2 patients. HAART was modified in
7 patients (4 in the group discontinuing prophylaxis and 3 in
the group continuing prophylaxis; P is not significant), because
of virologic evidence of treatment failure or because of adverse
effects.

After analyzing these results, the GESIDA 04/98 Steering
Committee decided to stop secondary prophylaxis in the con-

tinuing prophylaxis group on 31 October 2000. Patients from
both groups were followed up during this open-label phase
until 30 May 2002. The median duration of follow-up after
study entry was 29 months (range, 7-42 months). There were
no patients lost to follow-up or discontinuations of HAART.
There were no TE relapses in either group during the long-
term follow-up period (the upper limit of the 95% CI for TE
incidence for the group discontinuing prophylaxis was 4.78
episodes per 100 person-years). None of the patients had a “C”
event. One patient randomized to discontinue prophylaxis died.

DISCUSSION

After starting HAART, there is an immediate improvement in
immunological parameters [23], although it has been suggested
that a complete immune reconstitution could only be achieved
after several years of HAART [24]. The decrease in the incidence
of opportunistic infections and death among HIV-infected pa-
tients supports the clinical relevance of HAART-associated im-
munological reconstitution [1, 2]. There are few studies on the
discontinuation of primary TE prophylaxis in patients with
immunological recovery after receipt of HAART. In fact, all
were subanalyses of P. jirovecii prophylaxis discontinuation

HIV/AIDS « CID 2006:43 (1 July) * 83



100 q

HIV-1 RNA level <500 copies/mL (% of patients)

Inclusion 3 Months 6 Months 9 Months 12 Months

e No prophylaxis

—®—— Prophylaxis
500 4

450 4 I | B

Mean CD4+ cell count (cells/mm3)
(oY)
3

250 «

200

Inclusion 3 Months 6 Months 9 Months 12 Months

Figure 1. Mean CD4* T cell counts and proportions of patients who had undetectable HIV-1 RNA levels at baseline (month 0) and during follow-
up, according to whether they were assigned to discontinue or continue primary prophylaxis against toxoplasmic encephalitis. The bars represent 95%
Cls. Only data for the first 12 months of follow-up are included. The curves have been offset for ease of viewing; all measurements were made at
3-month intervals. The mixed-effects model fitted a model with a different intercept (P<.05) for each arm (difference in CD4* T cell count between
both groups, 33 cells/mm®) and the same slope. The estimate for interaction between time since entry and group variable was not statistically
significant.



Table 2. Clinical and neuroradiological characteristics of 57 episodes of toxoplasmic
encephalitis (TE) in patients randomized to discontinue or continue secondary Toxoplasma

gondii prophylaxis.

Characteristic

Continuing SPG

Discontinuing SPG

No. of patients 29 28
Duration of symptoms, median months (IQR) 13.5 (3-30) 14 (5-30)
Clinical manifestations
Headache 17 (69) 11 (39)
Seizures 6 (21) 7 (25)
Focal signs 19 (65) 18 (64)
Abnormal mental status 7 (24) 7 (25)
Fever 17 (59) 11 (40)
CT and/or MRI characteristics of acute episode
No. of lesions, median (range) 2 (1-4) 2 (1-3)
Contrast enhancement 25 (86) 22 (79)
Edema/mass effect 20 (70)/13 (45) 22 (79)/16 (57)
Received therapy of acute episode
Sulfadiazine plus pyrimethamine plus folinic acid 26 (90) 25 (80)
Clindamycin plus pyrimethamine plus folinic acid 1(3) 1(4)
Other antitoxoplasma therapies 2 (7) 2 (8)
Corticosteroids 10 (35) 6 (21)
Duration of acute therapy, median weeks (range) 6 (2-8) 6 (5-8)
Clinical sequelae after the acute episode
No sequelae 23 (79) 25 (89)
Any sequelae 6 (21) 3(11)
Type of secondary prophylaxis
Sulfadiazine plus pyrimethamine plus folinic acid 20 (69) 21 (75)
Clindamycin plus pyrimethamine plus folinic acid 6 (21) 4 (14)
Other antitoxoplasma therapies 3 (10 3 (1P
TE relapse before HAART 0 (0) 3(11)

NOTE. Data are no. (%) of patients, unless otherwise indicated. IQR, interquartile range; SPG, sec-

ondary prophylaxis group.

@ Two patients (7%) took trimethoprim-sulfamethoxazole, and 1 patient (3%) took atovaquone.
® Two patients (7%) took trimethoprim-sulfamethoxazole, and 1 patient (4%) took atovaquone.

studies, and patients were included with a CD4" T lymphocyte
count of <200 cellsymm’. More than 300 patients were eval-
uated [8-11], and only 1 had an episode of TE. In our trial,
patients were stratified according to the level of CD4" T cells
(equal to or more or fewer than 100 cells/mm?®), because those
at highest risk of TE reactivation are those with a cell count
of <100 cells/mm’. None of the patients had an episode of TE
during the follow-up period. At 1 year, the upper limit of the
95% CI for relapse rate for the group discontinuing prophylaxis
was only 2.40%. This relapse rate is below the TE risk rate of
patients who received primary prophylaxis in the pre-HAART
era [20, 25]. These data support the CDC recommendation to
discontinue primary prophylaxis in patients with a sustained
increase in the CD4" T lymphocyte count of >200 cells/mm’
for at least 3 months. Although there are no guidelines for the
reintroduction of primary TE prophylaxis in these patients, it
seems reasonable to resume prophylaxis in accordance with the
same criteria used for primary prophylaxis (i.e., when the CD4"

T cell count decreases to <100 cells/mm?). However, in clinical
practice, prophylaxis is initiated when the CD4" T cell count
decreases to <200 cells/mm?, because this is the threshold for
initiating P. jirovecii pneumonia prophylaxis.

Fifty-seven of our patients had had a previous episode of TE
and were receiving secondary prophylaxis. It is well known that
the risk of relapse after a TE episode is high among patients
not receiving secondary prophylaxis, with an incidence of 50%-—
80% among patients surviving more than 6-12 months [21,
26]. There are few data regarding stopping prophylaxis in these
patients, and most data are from observational studies [12-15]
with few patients. If we take all the cases studied as a whole,
only 1 patient experienced relapse of 126 patients who stopped
maintenance therapy after a median follow-up period of 18
months. However, observational cohort studies have limitations
and biases, and the safety of interrupting secondary prophylaxis
ideally should be addressed in randomized controlled trials
[15]. To our knowledge, our study represents the only clinical
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Table 3. Main characteristics of patients discontinuing or continuing secondary Toxoplasma gondii prophylaxis.

Characteristic

Continuing SPG

Discontinuing SPG

At baseline

No. of patients
Age, median years (IQR)
Male sex
Mode of acquisition of infection
Injection drug use
Homosexual activity
Heterosexual activity
Other
Time from diagnosis of HIV infection to study entry, median years (IQR)
CD4* T cell count, median cells/mm? (IQR)
Nadir
At baseline
HIV-1 RNA level
<500 copies/mL
Level among patients with >500 copies/mL, median copies/mL (range)

Time with a CD4* T cell count >200 cells/mm? and an HIV-1 RNA level
<600 copies/mL, median months (IQR)

Time receiving prophylaxis, median months (IQR)
Time receiving HAART, median months (IQR)
Treatment received

Lamivudine

Stavudine

Indinavir

Zidovudine

Saquinavir

Ritonavir

Nelfinavir

Didanosine

Nevirapine

Dideoxycytidine
Receipt of protease inhibitor-sparing regimen

At follow-up

No. of episodes of toxoplasmic encephalitis
Patients with relapse at 6 months, % of patients (95% Cl)?
Patients with relapse at 12 months, % of patients (95% cnP
Duration of follow-up after randomization and open-label phase
Median months (IQR)
No. of person-years
No. of episodes per 100 person-years, 95% Cl
Duration of follow-up after randomization and at end of study
Median months (IQR)
Person-years
No. of episodes per 100 person-years, 95% Cl
No. of episodes per 100 person-years, 99% Cl
CD4* T ‘cell count during follow-up, cells/mm?
Month 3, median (IQR)
Month 6, median (IQR)
Month 9, median (IQR)
Month 12, median (IQR)
Month 24, median (IQR)

29
36 (33-43.5)
26 (89)

10 (34.5)
10 (34.5)
8 (29)

1(4)
6 (2-9)

24 (10-54)
364 (255-473)

25 (86)
3150 (690-4060)
9 (6-16.7)

33 (22.2-60.8)
28 (19.7-30.8)

23
6

N
(@]

O O O O OO0 NN O

0
0 (0-12)
0 (0-23)

16.2 (9.8-19.3)
36.9
0-8.9

25.1 (21.6-31.5)
63.4

0-5.19

0-7.53

403 (305-466)
396 (343-489.5)
408 (292.5-566)
455 (322-616)

(

452 (299.8-676.3)

28
36.5 (33-41)
21 (75)

16 (57)
5(18)
7 (25)

7 (3-11.7)

35 (14.2-59)
416 (317.7-521)

24 (86)

3700 (3000-4690)

12 (6-19.7)

29 (22.3-42.8)
25 (21.2-28.6)

N
~

N ON —= O W Ww oo b —

0
0 (0-12)
0 (0-16)

18.4 (11.2-22.3)
42.3
0-7.8

30.5 (22.7-34.1)
68.7

0-4.78

0-6.94

435 (328-544.2)
444 (353-599)
435 (347.5-584.5)
472 (357.5-575.7)
517 (396.5-645.5)

(continued)



Table 3. (Continued.)

Characteristic

Continuing SPG Discontinuing SPG

Patients who dropped out of the study
No. of “C"” events

No. of other events

No. of deaths

0 0
0 0
e i
0 1¢

NOTE. Data are no. (%) of patients, unless otherwise indicated. IQR, interquartile range; SPG, secondary prophylaxis group.
@ N = 27 for the continuing secondary prophylaxis group, and N = 27 for the discontinuing secondary prophylaxis group.

b

One case of relapse of visceral leishmaniasis.

c
9 One case of herpes-zoster virus infection.
e

trial to randomize patients receiving secondary prophylaxis to
discontinue prophylaxis or not. We have enrolled a relatively
large sample of patients who have been followed up over a
long period. Furthermore, in our study, patients in the dis-
continuation arm were systematically evaluated for disease re-
currence by MRI or CT scanning. Therefore, it is unlikely that
any subclinical relapse would have been missed. None of our
patients developed a TE relapse during follow-up. At 1 year,
the upper limit of the 95% CI for relapse rate for the group
discontinuing prophylaxis was 16%. This figure is similar to
that for patients who received maintenance therapy in the pre-
HAART era [22, 27, 28]. Taken together, these results suggest
that secondary prophylaxis can be safely discontinued in pa-
tients with a previous TE episode. However, this group is at
maximum risk for developing a new TE episode, and discon-
tinuation of prophylaxis should be made under continuous
medical supervision.

Most patients included in prophylaxis discontinuation stud-
ies were receiving a protease inhibitor—containing regimen. In
our study, only 5 of 438 patients were receiving a protease
inhibitor—sparing regimen at the time of enrollment, because
at the end of the 1990s, protease inhibitor—based regimens
represented the gold standard of HAART. However, the mag-
nitude of the CD4" T cell count increase observed in patients
taking a protease inhibitor—sparing regimen is very similar to
that of patients receiving a protease inhibitor—containing reg-
imen [23], even that of very advanced patients [29, 30]. For
this reason, we can extrapolate this recommendation to patients
receiving protease inhibitor—sparing regimens.

It is difficult to establish precisely the optimal time point to
discontinue TE prophylaxis after beginning HAART. Several
reports of opportunistic infections during the first months of
HAART give cause for concern, especially in patients with a
CD4" T cell count of <50 cells/mm?® [31]. Several studies have
demonstrated that antigen-specific T cell responses may require
several months to be regenerated in patients receiving HAART
[23, 32]. With regard to T. gondii, Fournier et al. [33] have
demonstrated in a cross-sectional study that the in vitro T.
gondii-specific T cell responses can be restored with HAART

N = 14 for the continuing secondary prophylaxis group, and N = 21 for the discontinuing secondary prophylaxis group.

The patient died of an acute brain hemorrhage secondary to the rupture of a mycotic aneurysm.

in severely immunosuppressed, HIV-1-infected patients. How-
ever, there are few studies of the timing of reconstitution of
the T. gondii—specific T cell immune responses in patients with
AIDS who developed acute TE after starting HAART. Our group
performed a prospective, multicenter, longitudinal study that
enrolled 20 patients with acute TE patients who started HAART
[34]. T cell responses to T. gondii antigens were restored in
most patients after at least 1 year of HAART. These studies
showed a positive correlation between the T. gondii lympho-
proliferative responses, IFN-vy production, and CD4" T cell
count, and almost all patients with a CD4" T cell count of >200
cells/mm’ had a positive response. For these reasons, the in-
clusion criteria for stopping TE prophylaxis should take into
consideration that patients should be on HAART for at least
1 year, with an increase in CD4" T cell count to >200 cells/
mm’ and with totally or partially suppressed viral replication
for at least 3—6 months. This conclusion can be applied to
patients living in Europe and the United States, where the ma-
jority of T. gondii strains can be clustered into 3 main clonal
genotypes, of which type II is the most prevalent [35]. However,
other geographical regions (e.g., South America) can have dif-
ferent genotypes, and HAART-induced immune recovery of T.
gondii infection may not be protective against reinfection with
these atypical strains, as Ghosn et al. [35] have recently
reported.

The importance of the CD4" T cell count and HIV-1 RNA
level in the development of opportunistic infections is well
documented [36, 37]. It has been suggested that patients re-
ceiving HAART whose CD4" T cell counts increase to >200
cells/mm?’, but who have partial suppression of viral replication,
may not be as well protected as patients who achieve full viral
suppression. However, in our study, none of these patients
developed TE or any other opportunistic infection. Further-
more, in a study from the Johns Hopkins HIV Clinic [38], no
patient receiving combination treatment developed an oppor-
tunistic infection after the CD4* T cell count increased to >200
cellsymm’. Thus, immunological studies performed in patients
with partial viral suppression (plasma HIV-1 RNA level,
<10,000 copies/mL) have shown that antigen-specific T cell
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responses are maintained [39]. In a report from the CDC re-
garding patients receiving HAART who have CD4" T counts
>200 cellsymm’, plasma HIV-1 RNA level was only predictive
for the development of opportunistic infections if it was
>150,000 copies/mL [36]. These data suggest that when patients
are receiving HAART with a CD4" T cell count >200 cells/mm?,
plasma HIV-1 RNA level is less predictive of AIDS outcome
than it is in patients with a CD4" T cell count <200 cells/mm”.
However, because HIV-1 RNA level probably predicts future
CD4" T cell counts, discontinuation of prophylaxis in these
patients should be carefully monitored.

In summary, the results of this randomized, open-label, clin-
ical trial support that primary and secondary TE prophylaxis
may be safely discontinued in patients with immunological
recovery after receipt of HAART when the CD4" T cell count
increases to >200 cells/mm’ for >3 months, even in patients
with incomplete suppression of viral replication (<5000 copies/
mL). In the absence of further data, it seems prudent to rein-
troduce prophylaxis whenever the CD4" T cell count decreases
to <200 cells/mm’.

OTHER MEMBERS OF THE GESIDA 04/98
GROUP

F. Garcia, M. Lejeune, M. E. Valls, B. Gémez, J. Blanco, J. L.
Mallolas, T. Gallart, and J. M. Gatell (Institut d’Investigacions
Biomediques August Pi I Sunyer- Hospital Clinic, University
of Barcelona, Barcelona); J. Berenguer, P. Miralles, and B. Pa-
dilla (Hospital Gregorio Maraii6n, Madrid); E. Ferrer and E
Gudiol (Ciutat Sanitaria de Bellvitge-IDIBELL, University of
Barcelona, L’'Hospitalet de Llobregat); J. Gonzalez and J. J. Vaz-
quez (Hospital La Paz, Madrid); M. A. Sambeat and M. Gurgui
(Hospital de Sant Pau, Barcelona); V. Falcé, I. Ocana, and A.
Pahissa (Hospital General Vall d’Hebrén, Barcelona); J. Arri-
zabalaga, J. A. Iribarren, and M. A. von Wichmann (Hospital
Nuestra Sefiora de Ardnzazu, Donostia); P. Viciana (Hospital
Virgen del Rocio, Sevilla); F. Laguna and E. Valencia (Hospital
Carlos III, Instituto de Salud Carlos III, Madrid); R. Rubio and
F. Pulido (Hospital 12 de Octubre, Madrid); J. L. Casado, E
Dronda, A. Antela, and S. Moreno (Hospital Ramoén y Cajal,
Madrid); G. Sirera and B. Clotet (Hospital Germans Trias i
Pujol, Badalona); C. Barros (Hospital General de Mostoles,
Madrid); D. Dalmau, X. Martinez-Lacasa, and J. Garau (Mutua
de Terrassa, Terrasa); H. Knobel and A. Guelar (Hospital de
Na Sra. del Mar, Barcelona); K. Aguirrebengoa and M. Montejo
(Hospital de Cruces, Vizcaya); J. Sola (Hospital de Navarra,
Pamplona); J. Gémez-Rodrigo (Hospital Severo Ochoa, Ma-
drid); J. Sanz (Hospital Principe de Asturias, Madrid); J. Lo-
cutora and J. E Lorenzo-Gonzélez (Hospital General Yagiie,
Burgos); and V. de Miguel, B. Mahillo, and H. Esteban (Agencia
de Ensayos Clinicos de GESIDA/SEIMC, Madrid). Members of
the GESIDA 04/98 Steering Committee were as follows: J. M.

Miro, J. C. Lopez, D. Podzamczer, J. M. Pefia, X. Claramonte,
J. C. Alberdi, and V. De Miguel.

Acknowledgments

We are indebted to Thomas O’Boyle, for his assistance with the English
version of the manuscript, and to Judith A. Aberg from the AIDS Clinical
Trials Unit, Bellevue Hospital Center, New York University, for her sug-
gestions and critical review of the manuscript.

Financial support. Grupo de Estudio del SIDA de la Sociedad Espafiola
de Enfermedades Infecciosas y Microbiologia Clinica, Fundacion para la
Investigacion y Prevencion del Sida en Espafia (National AIDS Plan Sec-
retariat of the Spanish Ministry of Health, Abbott Laboratories, Boehringer
Ingelheim, Bristol Myers Squibb, GlaxoSmithKline, Merck Sharp, and
Dohme) (grant 99/2010 ), DuPont Pharma Laboratories, Fundacién Max-
imo Soriano Jiménez, and Institut d’Investigacions Biomediques August Pi
i Sunyer (Research Grant to J.M.M.).

Potential conflicts of interest. All authors: no conflicts.

References

1. Palella FJ Jr, Delaney KM, Moorman AC, et al. Declining morbidity
and mortality among patients with advanced human immunodefi-
ciency virus infection. N Engl ] Med 1998; 338:853—60.

2. Mocroft A, Vella S, Benfield TL, et al. Changing patterns of mortality
across Europe in patients infected with HIV-1. Lancet 1998;352:
1725-30.

3. Forrest DM, Seminari E, Hogg RS, et al. The incidence and spectrum
of AIDS-defining illnesses in persons treated with antiretroviral drugs.
Clin Infect Dis 1998;27:1379-85.

4. Lopez Bernaldo de Quiros JC, Miro JM, Pena JM, et al. A randomized
trial of the discontinuation of primary and secondary prophylaxis
against Pneumocystis carinii pneumonia after highly active antiretroviral
therapy in patients with HIV infection. Grupo de Estudio del SIDA
04/98. N Engl ] Med 2001; 344:159-67.

5. Ledergerber B, Mocroft A, Reiss P, et al. Discontinuation of secondary
prophylaxis against Pneumocystis carinii pneumonia in patients with
HIV infection who have a response to antiretroviral therapy. Eight
European Study Groups. N Engl ] Med 2001; 344:168-74.

6. Aberg JA, Williams PL, Liu T, et al. A study of discontinuing main-
tenance therapy in human immunodeficiency virus-infected subjects
with disseminated Mycobacterium avium complex. AIDS Clinical Trial
Group 393 Study Team. J Infect Dis 2003; 187:1046-52.

7. Tural C, Romeu J, Sirera G, et al. Long-lasting remission of cytomeg-
alovirus retinitis without maintenance therapy in human immuno-
deficiency virus-infected patients. J Infect Dis 1998; 177:1080-3.

8. Furrer H, Egger M, Opravil M, et al. Discontinuation of primary pro-
phylaxis against Pneumocystis carinii pneumonia in HIV-1-infected
adults treated with combination antiretroviral therapy. Swiss HIV Co-
hort Study. N Engl ] Med 1999; 340:1301-6.

9. Jubault V, Pacanowski J, Rabian C, Viard JP. Interruption of prophylaxis
for major opportunistic infections in HIV-infected patients receiving
triple combination antiretroviral therapy. Ann Med Interne (Paris)
2000;151:163-8.

10. Furrer H, Opravil M, Bernasconi E, Telenti A, Egger M. Stopping
primary prophylaxis in HIV-1-infected patients at high risk of toxo-
plasma encephalitis. Swiss HIV Cohort Study. Lancet 2000; 355:2217-8.

11. Mussini C, Pezzotti P, Govoni A, et al. Discontinuation of primary
prophylaxis for Pneumocystis carinii pneumonia and toxoplasmic en-
cephalitis in human immunodeficiency virus type I-infected patients:
the changes in opportunistic prophylaxis study. J Infect Dis 2000; 181:
1635-42.

12. Kirk O, Lundgren JD, Pedersen C, Nielsen H, Gerstoft J. Can che-
moprophylaxis against opportunistic infections be discontinued after
an increase in CD4 cells induced by highly active antiretroviral therapy?
AIDS 1999;13:1647-51.

88 « CID 2006:43 (1 July) * HIV/AIDS



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Soriano V, Dona C, Rodriguez-Rosado R, Barreiro P, Gonzalez-Lahoz
J. Discontinuation of secondary prophylaxis for opportunistic infec-
tions in HIV-infected patients receiving highly active antiretroviral
therapy. AIDS 2000; 14:383—6.

Zeller V, Truffot C, Agher R, et al. Discontinuation of secondary pro-
phylaxis against disseminated Mycobacterium avium complex infection
and toxoplasmic encephalitis. Clin Infect Dis 2002; 34:662—7.

Kirk O, Reiss P, Uberti-Foppa C, et al. Safe interruption of maintenance
therapy against previous infection with four common HIV-associated
opportunistic pathogens during potent antiretroviral therapy. Ann In-
tern Med 2002; 137:239-50.

Benson CA, Kaplan JE, Masur H, et al. Treating opportunisticinfections
among HIV-infected adults and adolescents: recommendations from
CDC, the National Institutes of Health, and the HIV Medicine As-
sociation/ Infectious Diseases Society of America. MMWR Recomm
Rep 2004; 53(RR-15):1-112.

US Public Health Service (USPHS) and Infectious Diseases Society of
America (IDSA). 1997 USPHS/IDSA guidelines for the prevention of
opportunistic infections in persons infected with human immunode-
ficiency virus. USPHS/IDSA Prevention of Opportunistic Infections
Working Group. MMWR Morb Mortal Wkly Rep 1997;46(RR-12):
1-46.

1993 Revised classification system for HIV infection and expanded
surveillance case definition for AIDS among adolescents and adults.
MMWR Recomm Rep 1992;41(RR-17):1-19.

Leport C, Chene G, Morlat P, et al. Pyrimethamine for primary pro-
phylaxis of toxoplasmic encephalitis in patients with human immu-
nodeficiency virus infection: a double-blind, randomized trial. ANRS
005-ACTG 154 Group Members. Agence Nationale de Recherche sur
le SIDA. AIDS Clinical Trial Group. J Infect Dis 1996;173:91-7.
Mir6 JM, Garcia F, Cruceta A, et al. Trimethoprim-sulfamethoxazole
versus dapsone plus pyrimethamine as primary prophylaxis of CNS
toxoplasmosis and P. carinii pneumonia in HIV-infected patients [ab-
stract 647]. In: Program and abstracts of the 6th European Conference
on Clinical Aspects and Treatment of HIV-Infection (Hamburg, Ger-
many). 1997.

Pedrol E, Gonzalez-Clemente JM, Gatell JM, et al. Central nervous
system toxoplasmosis in AIDS patients: efficacy of an intermittent
maintenance therapy. AIDS 1990;4:511-7.

Podzamczer D, Miro JM, Bolao F, et al. Twice-weekly maintenance
therapy with sulfadiazine-pyrimethamine to prevent recurrent toxo-
plasmic encephalitis in patients with AIDS. Spanish Toxoplasmosis
Study Group. Ann Intern Med 1995; 123:175-80.

Li TS, Tubiana R, Katlama C, Calvez V, Ait Mohand H, Autran B.
Long-lasting recovery in CD4 T-cell function and viral-load reduction
after highly active antiretroviral therapy in advanced HIV-1 disease.
Lancet 1998;351:1682—6.

Garcia F, de Lazzari, Plana M, et al. Long-term CD4" T cells response
to highly active antiretroviral therapy according to baseline CD4" T
cell count. ] Acquir Immune Defic Syndr 2004; 36:702—-13.
Podzamczer D, Salazar A, Jimenez J, et al. Intermittent trimethoprim-
sulfamethoxazole compared with dapsone-pyrimethamine for the si-
multaneous primary prophylaxis of Pneumocystis pneumonia and tox-
oplasmosis in patients infe cted with HIV. Ann Intern Med 1995; 122:
755-61.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Cohn JA, McMeeking A, Cohen W, Jacobs J, Holzman RS. Evaluation
of the policy of empiric treatment of suspected Toxoplasma encephalitis
in patients with the acquired immunodeficiency syndrome. Am ] Med
1989; 86:521-7.

Katlama C, De Wit S, O’Doherty E, Van Glabeke M, Clumeck N.
Pyrimethamine-clindamycin vs. pyrimethamine-sulfadiazine as acute
and long-term therapy for toxoplasmic encephalitis in patients with
AIDS. Clin Infect Dis 1996;22:268-75.

Podzamczer D, Miro JM, Ferrer E, et al. Thrice-weekly sulfadiazine-
pyrimethamine for maintenance therapy of toxoplasmic encephalitis
in HIV-infected patients. Spanish Toxoplasmosis Study Group. Eur J
Clin Microbiol Infect Dis 2000; 19:89-95.

Plana M, Ferrer E, Martinez C, et al. Immune restoration in HIV-
positve, antiretroviral naive patients after 1 year of zidovudine/lami-
vudine plus nelfinavir or nevirapine. Antivir Ther 2004;9:197-204.
Pulido F, Arribas JR, Miré JM, et al. Clinical, virologic, and immu-
nologic response to efavirenz- or protease inhibitor-based highly active
antiretroviral therapy in a cohort of antiretroviral-naive patients with
advanced HIV infection (EfaVIP 2 Study). ] Acquir Immune Defic
Syndr 2004; 35:343-50.

Ledergerber B, Egger M, Erard V, et al. AIDS-related opportunistic
illnesses occurring after initiation of potent antiretroviral therapy: the
Swiss HIV Cohort Study. JAMA 1999; 282:2220-6.

Jacobson MA, Schrier R, McCune JM, et al. Cytomegalovirus
(CMV)-specific CD4" T lymphocyte immune function in long-term
survivors of AIDS-related CMV end-organ disease who are receiving
potent antiretroviral therapy. J Infect Dis 2001; 183:1399-404.
Fournier S, Rabian C, Alberti C, et al. Immune recovery under highly
active antiretroviral therapy is associated with restoration of lympho-
cyte proliferation and interferon-gamma production in the presence
of Toxoplasma gondii antigens. ] Infect Dis 2001; 183:1586-91.

Mir6 JM, Lejeune M, Claramonte X, et al. Timing of reconstitution
of Toxoplasma gondii-specific T-cell responses in AIDS patients with
acute toxoplasmic encephalitis after starting HAART: a prospective
multicenter longitudinal study [abstract 796]. In: Program and ab-
stracts of the 10th Conference on Retroviruses and Opportunistic In-
fections (Boston). 2003.

Ghosn J, Paris L, Ajzenberg D, et al. Atypical toxoplasmic manifestation
after discontinuation of maintenance therapy in a human immuno-
deficiency virus type l1-infected patient with immune recovery. Clin
Infect Dis 2003;37:e112—4.

Kaplan JE, Hanson DL, Jones JL, Dworkin MS. Adult and adolescent
spectrum of HIV disease project investigators: viral load as an inde-
pendent risk factor for opportunistic infections in HIV-infected adults
and adolescents. AIDS 2001; 15:1831-6.

Swindells S, Evans S, Zackin R, et al. Predictive value of HIV-1 viral
load on risk for opportunistic infection. ] Acquir Immune Defic Syndr
2002;30:154-8.

Moore RD, Chaisson RE. Natural history of HIV infection in the era
of combination antiretroviral therapy. AIDS 1999; 13:1933—42.
Tenorio AR, Smith KY, Kuritzkes DR, et al. HIV-1-infected antiret-
roviral-treated patients with prolonged partial viral suppression: clin-
ical, virologic, and immunologic course. ] Acquir Immune Defic Syndr
2003; 34:491-6.

HIV/AIDS « CID 2006:43 (1 July) * 89



