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Toxoplasma encephalitis due to highly active antiretroviral
therapy non-compliance
Muhammad Ali Shahid, Fuad Bashjawish, Mohamed Elshazzly

Abstract
Introduction: The most common opportunistic
infection and cause of CNS infection in untreated
acquired immunodeficiency syndrome (AIDS)
patients is Toxoplasma Encephalitis caused by
the parasite Toxoplasma gondii. Toxoplasmosis
usually causes infection in AIDS patients
(defined as CD4 <200 cells/microL) when
CD4 counts drop below 100 cell/microL and
reactivation when the CD4 counts fall below
200 cells/μl. Whether a primary infection or
reactivation, immunocompromised persons
present with serious symptoms such as headache,
confusion, seizures, and blurred vision which
can indicate necrotizing encephalitis. Without
treatment, patients progress to coma in days to
weeks, significantly increasing morbidity and
mortality. Case Report: We present a 52-year
old African American female who presented
with a two-day history of chest pain, productive
cough and shortness of breath. She has a past
medical history of recurrent Pneumocystis
Jiroveci pneumonia, HIV, and a 4 year history
of non-compliance with anti-retroviral therapy.
Her last CD4 count, measured 132 cells/mm3
four weeks prior to admission. Within 24
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hours of admission, the patient developed two
seizures, became comatose, and was admitted
to the intensive care unit. Imaging studies of
the head and brain showed a 3.7x3.9 cm solid
cystic mass in the left parietotemporal lobe and
an accompanying subarachnoid hemorrhage.
The patient was started on TrimethoprimSulfamethoxazole (TMP-SMX) for a possible
diagnosis of toxoplasmosis. The following day,
the patient had multiple bradycardic episodes
possibly due to spontaneous breathing trial
attempts, but was still unresponsive. The
family was consulted on the patient’s status,
and they decided that aggressive therapy be
stopped for the patient. Unfortunately, the
patient expired the following day. Conclusion:
This case highlights the different treatments
of toxoplasmosis in AIDS patient according
to the standard of care, as well as overlapping
CNS complications that can be fatal. Thus,
highlighting the importance of early detection
and prevention in the immunocompromised
individuals.
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Introduction
Toxoplasmosis is the most common central nervous
system (CNS) infection in patients with Human
Immunodeficiency Virus (HIV) with a CD4 count <200
cells/mm3 who are not receiving prophylactic treatment
[1]. The disease manifests itself in the advancing stages
of the HIV infection. As high as 30% of patients with
AIDS and a CD4 count less than 100 cells/mm3 with
no prophylactic treatment present with reactivation
of Toxoplasmosis [2]. Toxoplasmosis is acquired
through the ingestion of infectious parasitic oocysts
transmitted either through soil, contaminated cat feces,
or undercooked meat. The most common presenting
symptoms in a patient with CNS toxoplasmosis are
headache and confusion, with other less specific
symptoms such as fever, seizures, and focal neurological
deficits. The best way to prevent a patient from acquiring
CNS toxoplasmosis is by restoring cellular immunity with
antiretroviral therapy, avoiding contact with cat feces or
eating undercooked meat. We report the case of a woman
who was non-compliant with highly active antiretroviral
therapy (HAART) therapy and a decreasing CD4 count
who expired following imaging and serology results
consistent with Toxoplasma encephalopathy.
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chest pains and elevated troponins (1.500 ng/ml).
Electrocardiogram (EKG) findings were unremarkable for
any ischemic changes. She was given therapeutic Lovenox
for pulmonary embolism (PE) prophylaxis. CT-angiogram
(CTA) was negative for any PE but showed multifocal
pneumonia with cavitation in the superior segment of the
lower lobe. Within the next 24 hours, the patient had 2
seizures, became comatose, and was admitted to the ICU.
The patient was placed on a ventilator, and a Computed
Tomogram (CT) of the head and brain were ordered.
According to the neurosurgeon, the CT scan showed a
3.7x3.9 cm solid cystic mass with blood fluid levels in the
cystic area in the left parietotemporal lobe (Figure 1). The
patient was started on IV Levetiracetam for her seizure
activity and placed on an increased dose of TMP-SMX for
a possible diagnosis of Toxoplasmosis. Additionally, HIVPCR and Toxoplasma IgG titers were ordered (Table 1).
The following morning, the patient had an acute bleed
from her left internal jugular vein, and was given one unit
of packed RBC, which increased her hemoglobin from 6.4
g/dl to 7.9 g/dl. The patient was still comatose, and her

CASE REPORT
The patient was a 52-year-old African American
female who presented to the hospital with a 2-day history
of chest pain, productive cough and shortness of breath.
The patient was admitted to the hospital three months
prior for Pneumocystis Jiroveci pneumonia that was
effectively treated with Trimethoprim-Sulfamethoxazole
(TMP-SMX). The patient was discharged to a long term
acute care, and effectively finished her treatment of
antibiotics two days prior to new admission. The patient
had a past medical history of HIV and non-compliance
with HAART therapy. Her last CD4 count was measured
four weeks prior to admission, and it was 132 cells/mm3.
Vitals signs showed hypertension and tachycardia,
and our patient was on 100% oxygen on a 2L nasal
cannula. Additional laboratory reports revealed an
elevated White blood cell (WBC) count of 17.2x103/uL, a
decreased Red Blood Cell (RBC) count of 3.43 x106/uL,
a decreased Hemoglobin of 9.9 g/dL, and a decreased
Hematocrit of 31.3%. The patient also had an increased
Lactate Dehydrogenase (LDH) of 306 units/L and was
slightly hyponatremic. Her HIV1-RNA PCR levels were
180 copies/ml (Table 1).
Upon admission, the patient was cachectic, short of
breath and producing green to yellow sputum. Sputum
cultures were obtained, which grew Pseudomonas
aeruginosa. Based on susceptibility testing, the patient
was given IV Amikacin, Colistin, and Vancomycin in the
Emergency Department. Our patient then developed
progressive respiratory symptoms with reported

Figure 1: A 3.7x3.9 cm solid cystic mass with blood fluid levels in
the cystic area in the Fronto-temporal lobe on an axial CT image
through the head without contrast.
Table 1: Blood monitoring during the first five days of
hospitalization.
Day
1

Day
2

Day
3

Day
4

Day
5

WBC

17.2

24.2

27.7

23.6

16.0

Procalcitonin

0.08

-

0.80

-

1.01

HIV-1 RNA PCR
RPR

180
Non-Reactive

Toxoplasma IgG
Log-10 HIV-1 RNA
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Procalcitonin levels increased to 0.8 ng/ml from 0.08 ng/
ml. Her Toxoplasmosis Ig-G came back positive, with a
level of 65.1 IU/ml. She was continued on an increased
dose of TMP-SMX for her seropositive Toxoplasma, as
well as her current medication regimen.
The following day, the patient had multiple bradycardic
episodes possibly due to spontaneous breathing trial
attempts. The patient was still comatose and had 6 mm
unresponsive pupils. The family was consulted on the
patient’s status, and they decided that aggressive therapy
be stopped for the patient. The patient expired the next
day.

DISCUSSION
Our patient’s detrimental clinical course underscores
the importance of medical compliance with HAART
therapy for HIV patients. Carefully examining the
actions taken place along the hospital timeline shows
that most medical actions taken were warranted and
appropriate given the clinical context at that time. This
patient had been complaining of shortness of breath,
chest pain, and had an elevation in her troponins
without corresponding ECG changes. These symptoms,
in the absence of any focal neurological complaints or
symptoms of headache or seizures, weighed in favor of
anticoagulation with Lovenox to treat ischemic cardiac
demand or possible PE. It was only after the intended
therapeutic Lovenox was initiated that an intracranial
bleed had formed, and the misstep was realized by the
team. Although the team thought that an infection was
her primary cause of symptoms, her presentation of
chest pain, shortness of breath without being febrile led
the team to believe that a PE was likely.Our patient was
immunocompromised and in a hypercoagulable state
due to underlying infection and inflammation, and the
dose of Lovenox was given concurrently with the CTA.
Obtaining a D-Dimer wouldn’t have been useful in her
situation, as she was already in a state of infection, as it
would have been increased.It is thought that our patient
had a possible mycotic aneurysm rupture due to bacterial
colonization. The cause was unclear, but we postulate that
it could be due to her multi-drug resistant Pseudomonas
pneumonia, which she tested positive for in her blood
cultures. It was her intracranial bleed that caused her to
have two seizures, by which time the patient had already
become neurologically unresponsive. Although reversal
of Lovenox with Protamine Sulfate was attempted, it
would not change her clinical course as she remained
neurologically unresponsive.
A review of the current literature shows how to avoid
similar outcomes in future patients, especially those who
are non-compliant with their antiretroviral medications.
According to a study by Jones et al., HIV-associated
toxoplasmosis hospitalizations dropped markedly after
1995 when highly active antiretroviral therapy was
introduced [3]. According to another study by Basavaraju

Shahid et al.

3

et al., it is recommended that all HIV-infected individuals
be tested for baseline IgG antibodies to Toxoplasma to
detect any latent infection [4]. In addition, all HIVinfected individuals should be counseled regarding the
exposure to Toxoplasma infections, such as avoiding
eating raw or undercooked meat and avoiding exposure
to feline excrement or litter boxes. While CT scan is
the first imaging modality to detect CNS lesions, MRI
is more sensitive at detecting the presence of tell-tale
ring-enhancing lesions [2]. This can help differentiate
Toxoplasma encephalitis from primary CNS lymphoma.
In addition, newer imaging techniques, such as signal
photon emission CT or positron emission tomography
can enhance specificity to rule out other CNS lesions such
as lymphomas.
Initial
treatment
with
Sulfadiazine
and
Pyrimethamine, as well as alternative treatments with
Trimethoprim-Sulfamethoxazole, have proven effective
in controlling the disease process [5]. Oral Clindamycin
with Pyrimethamine have also proven to be effective in
the treatment of Toxoplasma Encephalitis (TE). In one
study by Luft et al., 71% of patients responded to six weeks
of treatment with oral clindamycin and pyrimethamine
[6]. In another study by Ammassari et al., the frequency
of TE decreased from 72.2 to 18.6 percent with TMPSMX prophylaxis [7]. Primary prophylactic treatment
of TE efficacy comes from retrospective analyses of
trials evaluating antimicrobial treatment to prevent
Pneumocystis infections [7]. Prophylactic treatment of
toxoplasmosis with TMP-SMX is recommended when
a patient is asymptomatic, has a CD4 count less than
100 cells/mm3 with positive T. gondii IgG serology, or
has a CD4 count less than 200 cells/mm3 and has an
opportunistic infection developing [8]. Patients who
deteriorate neurologically or don’t improve despite 1014 days of appropriate treatment should be considered
candidates for brain biopsy [6].
HAART therapy adherence has been shown to be the
most effective way in preventing opportunistic infections
in AIDS patients. Since our patient was non-compliant
with HAART therapy, she was at an increased risk for
these infections, including Toxoplasmosis. In a cohort
collaboration study by Trickley et al., between 1996 and
2010, life expectancy in 20-year-old patients starting
HAART increased by about 9 years in women and 10
years in men [9]. If our patient had been more compliant
with her HAART therapy, she could have possibly avoided
these serious complications. In another study by Silva et
al., which compared an autopsy review of CNS lesions in
AIDS patients pre- and post-HAART therapy in Brazil,
Toxoplasmosis was less common in the HAART group
(17.8%) vs the non-HAART group (36.2) [10]. HAART
therapy has been shown to be the most beneficial for
patients to prevent these often-fatal complications, and
we postulated that if she had been more adherent with her
therapy, her prognosis would have been more promising.
One final salient feature we would like to discuss is
the fact that our patient’s mental status was gradually
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declining; during the weeks before she had her two
seizures in the hospital. She was evaluated by a psychiatrist
and was determined to be medically incompetent to make
her own decisions due to AIDS encephalopathy versus
dementia.
Our patient likely had a combination of a TE and
formation of a solid cystic mass that bled into the brain
parenchyma. Before such a hazardous clinical course
evolves, it is highly recommended to perform serological
testing for likely infectious causes, such as Toxoplasmosis,
Aspergillosis, Syphilis, Tuberculosis, and Nocardia to
monitor a patient’s infective status. Should an HIV/AIDS
patient be non-compliant with his/her HAART therapy,
we recommend having a family member monitor his/
her oral intake of the medication or having close followup with an infectious disease or primary care physician.
Doing so will ensure that they have CD4 counts above
200 cells/mm8, which can offer some protection to the
multiple aforementioned opportunistic organisms.

The aforementioned article notes that some patients
with TE can also present with neuropsychiatric disorders
including psychosis, dementia, anxiety, and personality
disorders. Building an appropriate differential by having
an infectious cause in mind can prompt earlier serological
testing, which can help avoid the formation of insidious
CNS diseases with appropriate prophylactic treatment.
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