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Successful Treatment of Cerebral
Toxoplasmosis Using Pyrimethamine
Oral Solution Compounded From
Inexpensive Bulk Powder
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A price increase of pyrimethamine tablets in the United States
has made the life-saving drug difficult to acquire for hospital-
ized patients who need it most. We report the successful use
of a pyrimethamine oral suspension compounded from an
economical bulk powder in a patient with acute toxoplasmic
encephalitis.
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A staggering price increase of the pyrimethamine tablets in the
United States has hindered accessibility of the life-saving drug
for many medically vulnerable patients. Hospitals across the
nation have removed the costly tablets from their inpatient drug
formularies, limiting access to outpatient use. Pyrimethamine
bulk powder, US Pharmacopeia (USP) grade, offers an afford-
able alternative accessible to hospitalized patients in need of a
firstline regimen for toxoplasmic encephalitis (TE). However,
in vivo efficacy of the powder prepared as an oral suspension
for use in the management of TE has not been reported. We
report a case of acute TE in a patient with acquired immuno-
deficiency syndrome (AIDS) and an observed dermatologic
reaction to trimethoprim-sulfamethoxazole (TMP-SMX) who
successfully responded to a preferred treatment regimen con-
taining pyrimethamine suspension from an economical bulk
powder.
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CASE REPORT

In June 2017, a 55-year-old man, originally from El Salvador,
with AIDS presented to an outside clinic after experiencing
severe headaches and left-sided weakness with worsening cog-
nitive dysfunction over the previous 3 months. He admitted to
noncompliance with antiretroviral therapy (ART) since starting
in 2013. His CD4+ lymphocyte count was 41 cells/mm” (2.3%)
with a viral load of 1.5 million copies/mL. A computed tomog-
raphy (CT) scan of the head was recommended at clinic, but
the patient refused due to lack of health insurance and returned
home. Two weeks later, he was brought to an outside emergency
department after being found unresponsive and actively seiz-
ing. Initial CT scan of the head revealed bilateral hypodensities
and vasogenic edema. Intravenous (IV) dexamethasone and
an anticonvulsant were initiated. Additionally, IV TMP-SMX
was started due to a high suspicion for TE. Serologic testing for
Toxoplasma gondii immunoglobulin G was later found to be
positive. On day 5 of the outside hospital admission, his mental
status worsened, and a repeat CT scan of the head showed sta-
ble brain edema with a midline shift. A new diffuse generalized
blanching erythematous rash was also observed on the patient.
As a result, he was transferred to our institution for escalation
of care.

Upon transfer, the infectious diseases service was consulted
and observed the patient to be awake but nonresponsive.
A lumbar puncture could not be performed due to the midline
shift, and his unresponsive state precluded consent for a brain
biopsy. Upon rechallenge of TMP-SMX, the diffuse blanch-
ing erythematous rash worsened, involving the face, trunk,
and extremities. Therefore, TMP-SMX was discontinued due
to concern for a drug-related reaction. Attempts were made
to obtain pyrimethamine tablets. However, an earlier change
to nonformulary status due to high acquisition costs of the
tablets limited the supply from the inpatient pharmacy. The
patient was eligible to receive pyrimethamine tablets through
the patient assistance program Daraprim Direct, but only upon
discharge from the hospital. The patient remained unrespon-
sive, requiring an enteric tube due to the inability to swallow
from his altered mental status. As a result, on day 6, an alterna-
tive treatment for TE was initiated using high-dose atovaquone
1500-mg oral suspension twice daily. Magnetic resonance imag-
ing (MRI) of the brain revealed numerous lesions in the supra-
and infratentorial brain parenchyma, heterogeneous peripheral
enhancement, and marked surrounding vasogenic edema with
a 5-mm left midline shift (Figure 1A). In the interim, an oral
suspension from pyrimethamine bulk powder was ascertained,
offering the patient a procurable and cost-effective alternative to
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Figure 1.
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Pre—pyrimethamine, leucovorin, and clindamycin (PLC) regimen: Magnetic resonance imaging (MRI) showing multiple bilateral T2 isodense round lesions with

surrounding extensive edema and midline shift to the left (A). Post-PLC regimen: MRI showing interval decrease in lesion sizes and interval near complete resolution of the

previously seen vasogenic edema (B).

the tablets while hospitalized. On day 10, the patient remained
awake but unresponsive. The pyrimethamine bulk powder (USP
grade, Medisca Pharmaceuticals) was acquired through the
inpatient pharmacy, and an oral suspension was prepared. The
patient (62 kg) was given a 200-mg loading dose of pyrimeth-
amine followed by daily doses of 75 mg, along with oral leuco-
vorin 25 mg daily and IV clindamycin 600 mg every 6 hours
(pyrimethamine, leucovorin, and clindamycin [PLC] regimen).
The high-dose atovaquone was discontinued, and dapsone was
started for the prevention of Pneumocystis pneumonia (PCP).
A brain biopsy revealed necrotic brain tissue with innumerable
Toxoplasma gondii bradyzoites and tachyzoites.

On day 14 (day 4 of the PLC regimen), the patient appeared
more alert, answering questions and following basic commands
for the first time during his hospitalization. Due to progress-
ing leukopenia and thrombocytopenia thought to be due to
pyrimethamine, leucovorin was increased to 75 mg daily, and
dapsone prophylaxis was changed to atovaquone because of
concerns of contributing agranulocytosis. A repeat MRI with-
out contrast on day 23 (day 14 of the PLC regimen) showed an
interval decrease in the size of the multiple necrotic lesions,
a marked decrease in the surrounding vasogenic edema, and
resolution of mass effect and midline shift (Figure 1B). Interval
re-expansion of the lateral and third ventricles was also noted.
Given his clinical and radiological improvements, ART using
dolutegravir, tenofovir disoproxil fumarate, and emtricitabine
was initiated on day 24 (day 15 of the PLC regimen). The
patient was then discharged to a long-term care facility and
supplied with pyrimethamine tablets via Daraprim Direct to

finish a tentative 6-week treatment course for TE. The patient
successfully completed induction therapy with continued
radiographic and clinical improvement and was transitioned
to pyrimethamine maintenance therapy during immune
reconstitution.

DISCUSSION

In August 2015, (now Vyera
Pharmaceuticals) acquired exclusive rights to Daraprim

Turing Pharmaceuticals

(pyrimethamine 25-mg tablets) in the United States and
increased the price of the drug more than 5000%, from $13.50
to $750 per tablet. With this initial price increase, a 6-week
treatment induction phase for TE would cost up to $94 000 for
pyrimethamine tablets alone. As a result, many hospitals across
the nation have removed the tablets from inpatient formularies,
limiting its availability to outpatient specialty 340B pharmacies.
After appreciable protest and criticism from various channels,
Turing Pharmaceuticals reduced the price of the tablets by 50%
and currently offers an outpatient access program known as
Daraprim Direct. However, hospitalized patients without insur-
ance are ineligible, limiting the supply of the tablets to those
discharged from inpatient stay.

Pyrimethamine is a highly selective agent for the tachyzoite
form of Toxoplasma gondii with efficient brain parenchyma
penetration [1]. The synergistic activity of pyrimethamine
when used in combination with sulfadiazine or clindamy-
cin is highly effective for TE in AIDS patients [2, 3] and is
strongly recommended for initial therapy [4]. Mortality due
to TE in immunodeficient patients reaches close to 100% if
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treatment is delayed [5]. Therefore, timely initiation of the
most optimal regimen for patients hospitalized with acute
TE is critical. Limited access to preferred, firstline agents for
acute TE may compel clinicians to prescribe alternative, less
effective therapy. TMP-SMX is the recommended alterna-
tive treatment option when pyrimethamine is unobtainable
[4], with studies indicating similar efficacy and improved
tolerability compared with pyrimethamine-based regimens
[6-8]. However, use of TMP-SMX may also be complicated
by intolerance or allergic reactions. High-dose atovaquone is
moderately recommended as an alternative treatment option,
mostly used as salvage therapy for acute TE, supported by a
limited quality of evidence [4].

The stability of pyrimethamine compounded into a liquid dos-
age formulation has been demonstrated out to 91 days [10]; how-
ever, this method used crushed pyrimethamine tablets. Lewis
et al. were the first to investigate the stability of pyrimethamine
oral suspension compounded from a USP grade bulk powder
(Medisca Pharmaceuticals) [11]. A stability-indicating high-per-
formance liquid chromatographic (HPLC) method with ultravi-
olet (UV) detection was performed to determine the beyond-use
date of the oral suspension compounded from this bulk pyrimeth-
amine powder. Six batches of 2-mg/mL concentrated oral sus-
pension compounded in amber bottles were equally divided and
stored at room (20°C-21.4°C) and refrigerated temperatures
(4.3°C-5.2°C) for at least 30 days. The concentration of pyrimeth-
amine in all samples of the compounded oral suspension was
tested and found to be stable within the 90% to 110% labeled
potency claim for up to 90 days when refrigerated and 48 days
at room temperature. Additionally, the HPLC-UV method met
stability-indicating criteria set in USP General Chapter <1225>,
demonstrating that pyrimethamine bulk powder is >99% pure
[12]. Therefore, 75 mg of powder is equal to 75 mg of pyrimeth-
amine. Using this data, a 5-g bottle of pyrimethamine USP bulk
powder (Medisca Pharmaceuticals; Lot no. 138577H; expiration
date: 4/2021) was acquired through the inpatient pharmacy, and
a 2-mg/mL liquid suspension was prepared using equal portions
of Ora-Plus and Ora-Sweet (480 mg/240 mL). The 5-g bulk pow-
der cost the inpatient pharmacy $13.50 and would supply more
than 6 weeks of TE therapy based on the ordered daily dose of
pyrimethamine for this patient.

Pyrimethamine is a folic acid antagonist. Increased doses of
leucovorin (folinic acid) were administered in this case to abate
hematologic toxicities known to be associated with pyrimeth-
amine, including leukopenia and thrombocytopenia [9]. Plasma
pyrimethamine concentrations were not drawn in this patient.
However, future studies comparing pyrimethamine plasma

concentrations obtained from the tablets vs compounded
suspension would offer valuable insight into the relationship
between drug levels and clinical outcomes.

To our knowledge, this is the first reported case of clinical
and radiological improvement in an AIDS patient with TE while
using a pyrimethamine oral suspension compounded from bulk
powder. A preferred pyrimethamine-based regimen was made
available early when clinical outcomes of this hospitalized AIDS
patient with TE were the most vulnerable. This accessible and
stable formulation offers a significant cost benefit for hospital-
ized patients requiring timely initiation of pyrimethamine for a
life-threatening infection.
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