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1 | INTRODUCTION

Standard treatment of toxoplasmic encephalitis (TE) has sev-
eral limitations, including potential toxicity, the burden of pills,
cost, low availability, and lack of a parenteral formulation;
therefore, alternative treatment options are needed. We present
a case of successful treatment of TE with an experimental drug
regimen consisting of azithromycin and clindamycin.

Toxoplasmosis is a common infection of the central ner-
vous system in patients with human immunodeficiency virus
(HIV) infection who are not receiving proper prophylaxis.l’2
Toxoplasma gondii (T. gondii) infections commonly occur
in HIV-infected patients with CD4 T-cell counts below 100
cells/pL.3

The main clinical manifestations of toxoplasmosis in these
individuals are encephalitis, chorioretinitis, pneumonitis, or
disseminated infection that usually have subacute onset with
focal neurological presentations such as headache and altered
sensorium.” Nonfocal manifestations, including nonspecific
headache and neuropsychiatric symptoms, may also be seen.’

| Sirous Jafari’

| Shakila Yaribash®

The existence of alternative oral therapies could help clinicians to treat toxoplasmic
encephalitis (TE) in the HIV patients. The combination of azithromycin and clinda-

mycin may serve as an effective treatment for TE in HIV-infected patients.
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Presumptive diagnosis includes compatible clinical mani-
festations and at least one brain mass lesion on neuroimaging.
Isolation of cysts and trophozoites in a biopsy specimen is re-
quired for a definitive diagnosis of TE.S Ring-enhancing hy-
podense brain lesion, usually associated with edema, may be
seen on magnetic resonance imaging (MRI).* Due to mass ef-
fect, lumbar puncture (LP) is often contraindicated, although
the cerebrospinal fluid (CSF) analysis usually is nonspecific.
Serum antitoxoplasma immunoglobulin (IgG) antibodies are
often reported positive in the vast majority of patients with
TE. CSF polymerase chain reaction (PCR) is highly specific
for the diagnosis of TE, but it has low sensitivity.7 Brain bi-
opsy is usually done in patients with negative serology and
patients who have an inadequate response to therapy.z’8

Treatment of TE in HIV-infected patients includes anti-
microbial therapy against 7. gondii, as well as antiretroviral
therapy (ART) for the immune system recovery. The pre-
ferred initial therapy for TE consists of the combination of
pyrimethamine, sulfadiazine, and leucovorin.’ The use of
leucovorin decreases the risk of hematologic adverse effects
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TABLE 1 Treatment regimens for toxoplasmosis

Preferred regimen

Pyrimethamine 200 mg orally once then 50 mg (Body weight < 60 kg) or 75 mg (body weight > 60 kg) + sulfadiazine

1000 mg (body weight < 60 kg) to 1500 mg (Body weight > 60 kg) every 6 h + leucovorin (Folinic acid) 10-25 mg

orally daily (up to 50 mg once or twice daily)

Potential
alternative
regimens

Pyrimethamine (same as doses listed in preferred regimen) + clindamycin 600 mg intravenously or orally every
6 h + leucovorin (same as doses listed in preferred regimen)

Trimethoprim-sulfamethoxazole (TMP-SMX) TMP 5 mg/kg and SMX 25 mg/kg orally or intravenously twice daily

Pyrimethamine (same as doses listed in preferred regimen) + atovaquone 1500 mg orally twice daily + leucovorin (same

as doses listed in preferred regimen)

Atovaquone 1500 mg orally twice daily + sulfadiazine (same as doses listed in preferred regimen)

Atovaquone 1500 mg orally twice daily
Azithromycin + pyrimethamine + leucovorin
Pyrimethamine + clarithromycin + leucovorin
Pyrimethamine + dapsone + leucovorin

Clindamycin + 5-fluorouracil

Doxycycline or minocycline + either pyrimethamine plus leucovorin, sulfadiazine, or clarithromycin (doses < 500 mg

twice daily)

Clindamycin + azithromycin

of pyrimethamine.lo The preferred alternative regimen in
patients who have contraindications or do not have a satis-
factory response to first-line therapy is the combination of
pyrimethamine, clindamycin, and leucovorin *'""'% (Table 1).

Trimethoprim-sulfamethoxazole (TMP-SMX) is fre-
quently considered as a first-line treatment option for TE in
many countries, especially in settings where pyrimethamine
is unavailable or when an injectable regimen is required9
(Table 1). Moreover, TMP-SMX is largely used in resource-
limited settings, given its low cost.'® Other alternative drug
regimensg’3 % are listed in Table 1. These alternative regimens
have not been studied enough and should be used in special
conditions.

Here, an HIV-infected case of toxoplasmic encephalitis
who was successfully treated with clindamycin plus azithro-
mycin is reported.

2 | CASE PRESENTATION
A 35-year-old man was hospitalized for a 2-week history
of loss of consciousness, disorientation, and unsteady gait.
Other initial symptoms included weakness, lethargy, ano-
rexia, and 2-month history of episodic productive cough.
His past medical history was notable for HIV infection and
pulmonary tuberculosis. He was taking methadone as opioid
maintenance therapy. The patient's adherence to antiretroviral
drugs, including tenofovir disoproxil fumarate/ emtricitabine
plus efavirenz, was poor, and he did not take them regularly.
The physical examination was significant for oropharyn-
geal candidiasis and decreased strength of upper and lower
limbs (upper 4/5, left lower 2/5, and right lower 1/5). The

patient's vital signs were normal, and the oxygen saturation
was 94 percent on room air. Auscultation of the lung revealed
bibasilar crackles.

The initial brain MRI, T2-weighted scan, and coronal
view revealed round hyposignal, ring-enhancing lesions in
the thalamus and left basal ganglia, massive brain edema, and
midline shift to right (Figure 1A). In the axial view, fluid-
attenuated inversion recovery (FLAIR) sequence, ring-like
lesions were reported in the right hemisphere of the cere-
bellum (Figure 1B). All of these were highly suggestive of
TE. Findings on chest CT scan were bibasilar consolidation
and tree-in-bud lesions. Multiple lymphadenopathies were
detected on the abdominopelvic ultrasound that suggesting
disseminated tuberculosis.

Baseline laboratory data on admission were
WBC = 4.8 x 10 cells/L (neutrophils 4.5 x 10 cells/L and
lymphocyte 0.23 X 10° cells/L), hemoglobin = 98 gram/L,
and platelets count = 93 X 10° cells/L. Other laboratory tests
such as metabolic profile, kidney, and liver function param-
eters were within the normal range. The last CD4 cell count
was 25 cells/uL. The patient's platelet count was 214 X 10°
cells/L at 3 months before hospitalization (day —90, Figure 2).

Due to the local endemic area for tuberculosis (TB),
based on the radiologic findings on chest CT scan and pa-
tient's history of tuberculosis, an antituberculous regimen
consisting of isoniazid, rifampin, ethambutol, and pyrazin-
amide was administered. The clinical manifestations and
radiographic findings were highly suggestive of TE; there-
fore, therapy against 7. gondii was considered. Due to pyri-
methamine shortage, intravenous TMP-SMX (15 mg/kg/day
as TMP component, divided in three equal doses) was initi-
ated in the emergency department at a higher dose, because
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FIGURE 1 A, T2-weighted scan,
coronal view at baseline showing round
hyposignal, ring-enhancing lesions in the
thalamus and left basal ganglia (arrow),
massive brain edema, and midline shift

to right. B, axial view, fluid-attenuated
inversion recovery (FLAIR) sequence at
baseline showing ring-like lesions in the
right hemisphere of the cerebellum (arrow)

FIGURE 2 The platelets count trend
during hospital stay 350

300
250
200
150

100

The platelets count (x1000 cells/puL)

93

68
\ TMP-SMX stoppped T —
—,

50

of simultaneous pneumocystis jiroveci pneumonia (PJP)
suspicion. Fluconazole 100 mg/day orally was initiated for
treatment of oropharyngeal candidiasis. Dexamethasone was
considered as adjuvant therapy for the reported brain edema
and midline shift on MRI.

The patient's platelet count on the day of TMP-SMX ini-
tiation was 93 x 10° cells/L. After 5 days of treatment with
TMP-SMX, the platelet count began to decline and reached
18 x 10° cells/L at day 12 of TMP-SMX therapy, as illus-
trated in Figure 2. Lactate dehydrogenase (LDH) and mean
corpuscular volume (MCV) were mildly elevated, and folate
level was 3 ng/mL (reference range 4.95-19 ng/mL). Other
laboratory tests including coagulation profile were within the
normal range. No purpura or mucosal hemorrhage was noted.

Thrombocytopenia is one of the well-known hemato-
logic side effects of TMP-SMX. TMP-SMX was discon-
tinued, evaluation for other possible causes was performed,
and unnecessary medications were withdrawn or replaced
by alternative agents. Base on the folate level and elevated
MCYV, folic acid supplementation was also considered. The
informed consent was obtained from a legally authorized
representative. After that, the combination drug regimen
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consisted of clindamycin 900 mg intravenously three times
per day plus azithromycin 1000 mg daily was considered for
treatment of TE, and the patient was monitored on a regu-
lar basis. The platelet count was stable in the range of 20-
40 x 10° cells/L and then showed an upward trend. After 12
and 15 days of treatment with clindamycin and azithromycin,
the platelet count was 61 X 10° cells/L and 150 x 10° cells/L,
respectively (Figure 2).

After 18 days of treatment with clindamycin and azithro-
mycin, a follow-up brain MRI was obtained. As it has been
shown in Figure 3, lesions in the basal ganglia and cerebellum
disappeared. The edema and mass effect around the left deep
temporal lesion markedly decreased. At this time, the level of
consciousness improved and other baseline clinical findings
such as gait disturbance, disorientation, dysarthria, sphinc-
ter dysfunction, and decreased force of the upper and lower
limbs disappeared. No adverse effects were observed during
the therapy. It was postulated that the dramatic radiological
and clinical responses were attributed to the experimental
drug regimen including clindamycin and azithromycin.

As the clinical and laboratory parameters were stable, the
drug regimen was changed to oral TMP-SMX in the dosing
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range usually used for TE (5 mg/kg per dose of TMP or
25 mg/kg per dose of SMX, twice daily). The platelet count
was closely monitored, and fortunately, no episode of throm-
bocytopenia has occurred. The patient was discharged and
then referred to the HIV clinic for follow-up visits. After
6 weeks, the dose of TMP-SMX was changed to the mainte-
nance dose’ without any complication.

3 | DISCUSSION

Opportunistic CNS infections such as cryptococcal menin-
gitis, TE, and tuberculous meningitis are considered as sig-
nificant causes of morbidity and mortality in HIV-infected
patients. Until the 1980s, toxoplasmic encephalitis was rare;
thereafter, the incidence of TE noticeably increased follow-
ing the AIDS pandemic.”

Therapy against TE is usually begun with a combination
of pyrimethamine, sulfadiazine, and leucovorin for 6 weeks
until the clinical symptoms and radiological findings are re-
solved.> TMP-SMX is an alternative, but it may cause some
troublesome adverse effects, including hypersensitivity reac-
tions, neurological adverse effects, hyperkalemia, and hema-
tologic toxicity.14

Thrombocytopenia is one of the known side effects of TMP-
SMX, but its exact mechanism is not yet recognized. Immune-
mediated thrombocytopenia due to drug-induced autoantibodies
has been suggested15 ; however, it also may be attributed to fo-
late deficiency.'* Sulfamethoxazole inhibits bacterial synthesis
of dihydrofolic acid, and trimethoprim blocks the production of
tetrahydrofolic acid from dihydrofolic acid by inhibiting dihy-
drofolate reductase.'® So, this combination could lead to bone
marrow suppression, folate deficiency, megaloblastic anemia,
and thrombocytopenia. Also, TMP-SMX can cause antibody-
mediated destruction of platelets.15 Presence of severe throm-
bocytopenia (platelet count <20 X 10° cells/L) increases the
likelihood of drug-induced thrombocytopenia (DITP). The
rate of TMP/SMX-induced thrombocytopenia may be high as
38 per million users per week.!” Furthermore, for the first-time

FIGURE 3 A, T2-weighted scan,
coronal view at day 20 of therapy showing
disappearance of lesions in the thalamus
and left basal ganglia basal ganglia (arrow).
B, axial view, fluid-attenuated inversion
recovery (FLAIR) sequence at day 20 of
therapy showing disappearance of lesions
in the cerebellum (arrow) and markedly
decrease in edema and mass effect around
the left deep temporal (arrow)

administration of the drug, approximately 5-7 days of exposure
is typically required to produce sensitization and onset of throm-
bocytopenia.17 Most episodes resolved spontaneously without
treatment, but fatal hemorrhages may occur when the platelet
count falls to less than 10 x 10” cells/L."> The main treatment
strategy in the TMP-SMX-induced thrombocytopenia is drug
discontinuation, but corticosteroid, intravenous immunoglobulin
(IVIg), and platelet transfusion may be helpful in special cases. 18

Several adverse effects with the standard regimens for
treatment of toxoplasmosis have been reported 1920, how-
ever, there is little knowledge regarding alternatives drugs.
Clindamycin, a lincomycin antibiotic, inhibits 7. gondii
by an unknown mechanism that may involve the patho-
gen organelle apicoplast.21 Clindamycin was effective in
an experimental mouse model of toxoplasmosis.22 Yapar
et al reported a case of TE was treated with clindamycin
alone.” Successful treatment of HIV-infected patients with
toxoplasmic encephalitis treated with clindamycin has been
reported.zo’24 Even in low concentration, clindamycin could
inhibit 7. gondii in vivo.*'

Although the efficacy of clindamycin as monotherapy
against TE has been reported,23 its use has not been assessed
in clinical studies yet. Therefore, the use of clindamycin for
the treatment of TE is recommended in combination with
other drugs such as pyrimethamine.25 Due to high molecular
weight, clindamycin poorly penetrates into the CNS; how-
ever, the therapeutic level could be obtained using the higher
doses.*

Clarithromycin and azithromycin as macrolide antibiotics
are active against 7. gondii.*" Moreover, azithromycin attains
therapeutic concentration in the inflamed central nervous due
to 7. gondii infection.?® Azithromycin in combination with
pyrimethamine has been used for the treatment of TE. >
Pyrimethamine may enhance the activity of azithromycin
against 7. gondii.® The safety and efficacy of oral azithromy-
cin plus pyrimethamine have been shown in a dose-escalation
study.29

Azithromycin has also administrated as a monother-
apy regimen of active, nonvision-threatening toxoplasmic
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retinochoroiditis. Compared with the sulfadiazine plus pyri-
methamine regimen, it has acceptable efficacy and a favor-
able safety profile.31 Successful treatment of a case of TE
by the combination of azithromycin (1200 mg per day) and
clindamycin (2400 mg per day) has been reported.3 2

There were some challenges in the treatment of TE in
our case. Due to pyrimethamine shortage, TMP-SMX was
administered. The decrease in platelet count was seen after
5 days of TMP-SMX therapy. At this time, platelets count
began to decrease, and after about 12 days, platelets count
was 18 x 107 cells/L. DITP was suspected, and TMP-SMX
was discontinued. The Naranjo scale was applied to estab-
lish the probability of causality (**). The analysis of the cases
with the Naranjo scale showed a possible causality for TMP-
SMX-induced thrombocytopenia (Naranjo Score = 4). Other
potential causes of thrombocytopenia in the case were an-
ti-TB drugs, underlying diseases, hematologic disorders, and
folate or B12 deficiency. TMP-SMX rechallenge in our case
was successful without any episode of thrombocytopenia
over a 6-week follow-up period. As mentioned previously,
the platelet count was stable and then began to increase after
about 11 days of TMP-SMX discontinuation, which further
supports TMP-SMX-induced thrombocytopenia. Based on
this thrombocytopenia pattern and the half-life of IgG and
IgM, antibody-mediated DITP associated with TMP-SMX
was postulated.

4 | CONCLUSION

In conclusion, discontinuation and, in selected cases, re-
challenging is an effective approach in TMP-SMX-induced
DITP. With closely clinical and radiological monitoring,
clindamycin combined with azithromycin could be used as
an alternative therapy as first-line therapies with a favorable
efficacy and safety profile in an HIV-positive patient with
TE.
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