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Purpose 
Toxoplasma gondii is a parasite that is widely distributed around the globe and can cause brain inflammation, particularly in immunosup-
pressed patients such as those diagnosed with human immunodeficiency virus (HIV). This paper reviews the efficacy of azithromycin and pyri-
methamine combination therapy for cerebral toxoplasmosis in patients with HIV. 

Methods 
The scope of the studies included in this review was limited from 1992 to 2022, with studies primarily being randomized, controlled clinical tri-
als available on online scientific journal databases. The authors screened eligible records for review, removing those that did not fit the inclu-
sion and exclusion criteria. The risk of bias of the extracted data was analyzed through the Cochrane risk-of-bias tool for randomized trials. 

Results 
A broad search of major online databases such as PubMed, Medline, Google Scholar, and Cochrane using keywords, limit fields, and Boolean 
operators yielded 3,130 articles. After thoroughly screening the search results, two studies were included in this review. Results from the stud-
ies included in the review demonstrate that the combination therapy of azithromycin and pyrimethamine is favorable for cerebral toxoplasmo-
sis. However, the net response is less effective than the standard treatment regimen (pyrimethamine and sulfadiazine). 

Conclusion 
The combination therapy of azithromycin and pyrimethamine is less effective than the standard treatment regimen for maintenance therapy for 
cerebral toxoplasmosis; thus, administering these medications for this indication must be met with caution. 
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INTRODUCTION 
Toxoplasma gondii is an abundant, intracellular protozoan 

parasite that causes zoonotic infection [1] that has affected in-

dividuals all around the world. The geographic distribution of 

T. gondii varies greatly. Africa, South America, and Western 

Europe all have higher parasite prevalence rates [1]. A third of 

the world’s population, including more than 13 million hu-

man immunodeficiency virus (HIV)-positive individuals, are 

infected with T. gondii, which causes brain inflammation and 

a number of other disorders [2]. 

Infection with T. gondii can be acquired through the con-

sumption of raw meat containing parasitic tissue cysts, oocyst 
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consumption from cat feces that have been infected, blood 

transfusion using contaminated leukocyte preparations, un-

intentional laboratory inoculation, organ transplantation, or 

transplacental contamination [3]. 

Fortunately, in those with healthy immunity, toxoplasmosis is 

often a self-limiting condition. However, immunocompro-

mised persons, such as patients with AIDS and the fetuses of 

women who have had a primo-infection, are at increased risk 

of developing severe toxoplasmosis [4]. Unifocal or multifocal 

lesions, which are more frequent, and diffused encephalitis 

are symptoms of cerebral toxoplasmosis. Patients often dis-

play subacute symptoms; however, symptoms are acute in 

around 10% of cases. Clinical signs and symptoms vary by 

area and number of lesions. Headache (49%–63%), fever 

(41%–68%), focal impairment (22%–80%), seizures (19%–

29%), and mental problems are among the more common 

symptoms. Disorientation (15%–52%), ataxia (15%–25%), 

lethargy (12%–44%), changes in the cranial nerves (12%– 

19%), and changes in vision (8%–15%) are some of the other 

symptoms [5]. 

For patients with compromised cellular immunity, such as 

those who have HIV infection or are taking immunosuppres-

sive or cancer treatment, toxoplasmosis is a potentially fatal 

condition. Reactivation of a chronic infection rather than 

newly acquired infection is the main cause of sickness in this 

population. Reactivation of previously acquired Toxoplasma 

infection in the form of cerebral encephalitis is more likely to 

occur in immunocompromised patients. Moreover, continu-

ous medication is necessary for immunocompromised indi-

viduals to control progressive illness and to avoid recurrence 

[6]. 

The most often prescribed drugs for treatment of T. gondii in-

fection include pyrimethamine and sulfadiazine. Pyrimeth-

amine alone in high doses or in combination with clindamy-

cin, clarithromycin, azithromycin, or atovaquone can be used 

as a replacement for patients with sulfonamide hypersensitiv-

ity [7]. Azithromycin and other macrolide antimicrobials have 

proven to be effective in treating toxoplasmic encephalitis in 

animal models, and their combination with pyrimethamine 

has also been shown to have synergistic effects [8]. Moreover, 

a study done by Huskinson-Mark et al. [9] demonstrated azi-

thromycin to be effective in vitro against T. gondii cysts, which 

are thought to represent the root cause of recrudescent infec-

tion in AIDS patients. 

Furthermore, some meta-analysis studies used clindamycin 

with pyrimethamine and sulfadiazine to treat cerebral toxo-

plasmosis; however, given the pharmacokinetics of azithro-

mycin and clindamycin, it was noted that azithromycin, a ba-

sic, highly lipophilic compound, has a relatively high molecu-

lar mass and penetrates more readily into tissue [10]. Addi-

tionally, it penetrates readily into brain tissue and appears to 

be widely distributed to brain tissue [11]. In comparison, clin-

damycin, a lincosamide antibiotic, is a small lipophilic com-

pound that possesses a small molecular mass and is highly 

bound to plasma proteins. Its central nervous system (CNS) 

absorption is regarded as being unsatisfactory, though it can 

reach a therapeutic cerebrospinal fluid concentration from a 

high dose [11]. Likewise, since azithromycin is readily avail-

able and has a low level of toxicity, we thought of its use to 

treat cerebral toxoplasmosis [12]. 

To address concerns regarding the treatment efficacy of a 

combination of azithromycin and pyrimethamine for the 

therapy of cerebral toxoplasmosis, a systematic review of the 

literature for their combined use in treatment of cerebral 

toxoplasmosis or toxoplasmosis encephalitis was conducted. 

Because different groups of people may need different thera-

peutic drugs, the treatment of T. gondii infection in patients 

with HIV infection was specifically analyzed here. Further-

more, adverse reactions (AEs) from using azithromycin as 

part of the therapy for cerebral toxoplasmosis in patients with 

HIV were also reviewed.  

METHODS
Search strategy 
This systematic review was conducted in accordance with the 

PRISMA Statement’s guidelines. Google Scholar, Medline, Co-

chrane Library, and PubMed, were searched by combing the 

terms “CNS Toxoplasmosis” or “Toxoplasmosis” and “Azithro-

mycin” or “Azithromycin with pyrimethamine” and “treat-

ment” or “therapy”. The published languages and years were 

limited to 15 years, and published studies were performed 

with human subjects. 

Inclusion and exclusion criteria 
Studies were included if they fulfilled the criteria as follows: 

(1) it was a cohort study; (2) patient was diagnosed with HIV 

and the diagnosis of HIV infection was based on a serological 

examination for HIV; (3) patient was diagnosed with T. gondii 

infection and the diagnosis of T. gondii infection was based on 

a serological examination for T. gondii antibodies (immuno-

globulin [Ig] G and/or IgM), parasite observation, or poly-
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merase chain reaction (PCR) detection of DNA; (4) a positive 

result was represented by the presence of IgM, IgA, significant 

increase in specific IgG or a positive parasite observation, and 

a positive PCR result in detection of T. gondii DNA; (5) the di-

agnosis of cerebral toxoplasmosis was confirmed by comput-

ed tomography (CT) or magnetic resonance imaging (MRI) 

scans and neurological clinical signs or symptoms, which in-

cluded headache, seizures, changes in sensorium, hemiplegia 

or hemiparesis and hemi sensory loss; (6) studies that evalu-

ated the subjects by clinical and radiological responses; (7) 

studies that monitored and recorded the adverse effects of 

azithromycin and pyrimethamine; and (8) studies that were 

published from 1992 to 2022 and were written in English. 

Studies were excluded if they were described by the following 

criteria: (1) studies that were case series, literature reviews, 

and case reports; (2) studies that used other combinations of 

medication other than azithromycin and pyrimethamine; (3) 

studies that used pediatric patients (0–18 years of age) and 

pregnant patients; (4) duplicated data from other studies; and 

(5) studies that were published before 1992 and were not writ-

ten in English (Appendix 1). 

Data extraction 
Each study’s initial author, publication date, sample size, di-

agnostic techniques, medication, and dose information were 

collected. The researcher identified which studies to include 

in the systematic review based on the given inclusion and ex-

clusion criteria. 

Data analysis 
The results of this systematic review were assessed via the Co-

chrane risk-of-bias tool for randomized trials to reinforce the 

certainty of the evidence (Figure 1). 

RESULTS 
Analysis of the included literature 
After a thorough selection process, only two articles matched 

all of the details outlined in the inclusion criteria. From 3,130 

original hits across four databases, 1,630 articles were re-

moved because they were published outside of the desired 

publication range. Another 1,144 were removed due to incon-

sistencies with the study design (e.g. case reports, case stud-

ies, and systematic reviews). Of the 12 remaining eligible 

studies, two articles were removed because their population 

included pregnant women; two studies were excluded be-

cause they were written in a language other than English; and 

six studies were removed because they used different combi-

nations of therapies other than azithromycin and pyrimeth-

amine. 

Table 1 shows the summary of results from the two pooled ar-

ticles, including details about the first author, publication 

year, sample size, drug dosage, and evaluation using the Co-

chrane risk-of-bias tool for randomized trials. 

Adverse events 
Table 2 shows a summary of common adverse events experi-

enced by the subjects in both trials. Adverse events were eval-

uated by clinical manifestation and laboratory parameters. 

Most of the common adverse events noted were rashes, in-

crease in liver enzymes, nausea and vomiting, and hearing 

loss. 

Risk of bias 
Evidence from randomized controlled clinical trials, on treat-

ment for cerebral toxoplasmosis using azithromycin or a com-

Figure 1 Search strategy for selection of papers using the 
PRISMA Method

Records identified from Google Scholar, 
Medline, Cochrane Library, and PubMed:
Databases (n = 4)
Registers (n = 3,130)

Records removed before screening:
Records outside the publication 

range (n = 1,630)
Records removed due to study 

design (n = 304)

Id
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in

g
In

cl
ud

ed

Records excluded due to study 
design (n = 840)

Reports not retrieved (n = 344)

Reports excluded:
Population included pregnant 

women (n = 2)
Not written in English (n = 2)
Used different combination 

therapies (n = 6)

Records screened (n = 1,196)

Reports sought for retrieval (n = 356)

Reports assessed for eligibility (n = 12)

Studies included in review (n = 2)
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bination of azithromycin and pyrimethamine is limited; 

hence, the grade of recommendations that can be made 

based on the evidence provided is low. While the quality of 

the trials was methodologically sound, there is the risk of bias 

on the effect of adherence and the small population size, as 

shown in Table 3. Likewise, the risk of bias on the reporting 

part is low since both protocols were cleared and expected 

outcomes of interest were reported. 

In summary, the risk of bias for both studies was high, with 

the main risk being the limited number of evaluable patients 

and the effect of patients’ adherence to the intervention. 

Shown in Table 3 is a summary of risk of bias analysis. 

DISCUSSION 
In the study of Saba et al. [13], 14 patients diagnosed with 

AIDS, aged 20 to 55 years, were enrolled in the trial. Of the 14 

subjects, only seven subjects were able to complete the 28-

day regimen as scheduled, while the other seven subjects dis-

continued azithromycin therapy due to the occurrence of ad-

verse events in five patients, uncontrolled toxoplasmic en-

cephalitis in one patient, and a hospital transfer for another 

patient. 

These patients were assessed clinically and neurologically 

from day 1 to day 7; they were then evaluated on a weekly ba-

sis thereafter. Prior to and after the initiation of azithromycin 

therapy, a CT scan or MRI was done. Clinical and radiological 

responses were graded independently. Specifically, if a com-

plete or partial response ( > 50% improvement) was observed, 

the outcome was deemed favorable. If an incomplete re-

sponse ( < 50% improvement) was observed, the outcome was 

deemed intermediate. If no improvement or worsening of 

clinical or radiological signs occurred, the outcome was clas-

sified as unfavorable. 

Among patients who received azithromycin treatment for 

more than 21 days, eight were evaluable for clinical response, 

while two patients had seizures as the clinical manifestation 

of encephalitis. Of these eight evaluable patients, five patients 

had favorable responses, while one patient displayed an inter-

mediate response. Nine patients were evaluable for radiologic 

response; six had favorable responses while three had inter-

mediate responses. 

In the same study, five patients developed a skin rash that was 

postulated to be due to azithromycin in four patients and py-

rimethamine in one patient. Meanwhile, vomiting also oc-

curred in three patients; however, its relationship with azith-

romycin could not be documented with certainty because the 

patient died. Overall, adverse events required discontinuation 

of the protocol in five of the 14 patients. 

In the study of Jacobson et al. [8], the authors enrolled 42 

adult HIV-infected patients with confirmed acute toxoplasmic 

Table 1 Summary of findings of pooled trials
Study Year Population (n) Drug dosage (mg) Clinical response Radiological response RoB 2
Saba et al. [13] 1993 14 Azithromycin 500 + pyrimethamine 75 62.5% favorable 66.7% favorable Moderate
Jacobson et al. [8] 2001 42 (i) Azithromycin 900 + pyrimethamine 67% favorable Moderate

(ii) Azithromycin 1,200 + pyrimethamine
(iii) Azithromycin 1,500 + pyrimethamine

RoB 2, Risk of Bias 2.

Table 2 Summary of common adverse events in both trials
Study Year Drug dosage (mg) Adverse events No. of subjects (%)
Saba et al. [13] 1993 Azithromycin 500 + pyrimethamine 75 Rash 5 (36)

Abnormalities in liver tests (3–6 fold normal levels) 2 (14)
Vomiting 3 (21)
Hypoacousia 1 (7)

Jacobson et al. [8] 2001 (i) Azithromycin 900 + pyrimethamine Increase in SGPT/SGOT (> 5×  upper normal limit) 4 (10)
(ii) Azithromycin 1,200 + pyrimethamine Increase in GGT (> 5×  upper normal limit) 3 (7)
(iii) Azithromycin 1,500 + pyrimethamine Anemia (< 7 g/dL) 3 (7)

Nausea and vomiting 2 (5)
Fever 2 (5)
Hearing loss 2 (5)

SGPT, serum glutamic-pyruvic transaminase; SGOT, serum glutamic-oxaloacetic transaminase; GGT, gamma-glutamyltransferase.
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encephalitis. The subjects were divided into three cohorts, 

with escalating doses of azithromycin in each. Specifically, the  

cohorts received 900 mg, 1,200 mg, or 1500 mg of azithromy-

cin a day. The induction period lasted for 6 weeks, followed by 

maintenance therapy for 24 weeks. 

Physical examination and a complete blood count were con-

ducted at entry, then weekly for the first 6 weeks, then month-

ly thereafter. Patient response was then evaluated through the 

use of a standardized neurological examination, which con-

sisted of objective criteria that allowed for assessment of the 

patient’s neurological status at each evaluation point. 

Responses to therapy were categorized into clinical and ra-

diological. Complete clinical response at induction period 

was defined as a complete resolution of all abnormal CNS 

signs and symptoms, which were attributed to toxoplasmosis. 

Meanwhile, partial response was defined as a definite im-

provement in any symptom without complete resolution of all 

abnormal CNS signs and symptoms. Failure in therapy was 

further categorized into (a) no change, in which there was no 

clinical improvement or deterioration, without new neurolog-

ical abnormality by 6 weeks; and (b) progression, in which 

there was an increasing severity of any or all neurological 

signs, or a new neurological abnormality within 6 weeks. 

Radiological response at induction period was also divided 

into complete response, partial response, and failure. Com-

plete response constituted a normal CT or MRI, while partial 

response referred to no new lesions or increase in size of pre-

determined lesions. Failure referred to no change, no new le-

sions, or an increase in size of previous lesions or progression, 

in which there was an appearance of new lesions. 

Of the 40 patients who received therapy for 6 weeks, 10 were 

not evaluable for efficacy, five were subsequently determined 

to be seronegative for toxoplasma, three had other CNS pa-

thologies (specifically: Nocardia, CNS lymphoma, meningi-

tis), and two requested withdrawal before being evaluated for 

response. Of the 30 evaluable subjects, 20 (67%) responded to 

acute study treatment, while 10 subjects (33%) experienced 

disease progression during the induction period. Seven of 15 

responders who received maintenance therapy after week 6 

relapsed, one discontinued due to toxicity, and one withdrew 

from the study. 

Seven patients experienced adverse effects, thereby requiring 

discontinuation of study medication. Two patients had elevat-

ed serum glutamic-pyruvic transaminase at week 3, another 

had a grade IV increase in gamma-glutamyltransferase at 

week 5. Two patients experienced grade II nausea and vomit-

ing, resulting in their voluntary withdrawal from the study 

during week 2. Two other patients experienced hearing loss. 

From the two studies included in this systematic review, there 

is reasonable evidence that the effect of azithromycin plus py-

rimethamine therapy on cerebral toxoplasmosis is favorable 

in patients with HIV. However, despite favorable responses, 

the overall response rate in these two studies was less than the 

77% to 79% favorable response rate that is achieved with con-

ventional treatment [14]. As such, the use of azithromycin and 

pyrimethamine appears to be less effective than the standard 

treatment regimen of pyrimethamine and sulfadiazine. 

In conclusion, the use of azithromycin and pyrimethamine in 

the treatment of cerebral toxoplasmosis appears to be less ef-

fective than the standard treatment regimens as maintenance 

therapy for cerebral toxoplasmosis. However, the interpreta-

tion of this review must be approached with caution and must 

be moderated by the fact that studies on this treatment regi-

men are limited. Moreover, the existing studies have limited 

evaluable patients and thus have high risks of bias. 

Furthermore, adverse events developed in a number of pa-

tients using the study treatment of azithromycin. However, to 

which drug AEs must be attributed is inconclusive because 

the AEs may have also been caused by pyrimethamine. In ad-

dition, the rate of toxicity associated with the combination 

therapy of azithromycin and pyrimethamine is deemed simi-

lar to AEs associated with the standard regimens. As such, the 

rate of adverse events in relation to the combination therapy 

of azithromycin and pyrimethamine appeared to be accept-

able in the studies encompassing cerebral toxoplasmosis.  

Limitations of this review include the limited number of stud-

Table 3 Summary of risk of bias analysis using the RoB 2 method

Study Year
Domain 1 Domain 2 Domain 2 Domain 3 Domain 4 Domain 5
Randomization Effect of Assignment Effect of Adherence Attrition Detection Reporting

Saba et al. [13] 1993 Low Low High Some concerns Low Low
Jacobson et al. [8] 2001 Low Low Low Low Low Low
RoB 2, Risk of Bias 2.
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ies included as well as the small sample size of the studies. 

Furthermore, most studies are case reports, and used differ-

ent combinations of medications, thus recommendations for 

future research include considering larger sample sizes with 

homogenous doses of antimicrobials and duration of treat-

ments in randomized and controlled studies to draw stronger 

conclusions. 
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Appendix 1. Summary of excluded studies

Study Year Title Reason for exclusion

Wiselka et al. 1996 Response to oral and intravenous azithromycin in a patient with toxoplasma  
encephalitis and AIDS

Not a cohort study

Mohammadi et al. 2020 Treatment of toxoplasmic encephalitis with the combination of clindamycin plus 
azithromycin in an HIV-infected patient: a case report

Not a cohort study
Use with different combination therapies

Farthing et al. 1992 Azithromycin for cerebral toxoplasmosis Not a cohort study
Use with different combination therapies

Shiojiri et al. 2019 Combination of clindamycin and azithromycin as alternative treatment for  
Toxoplasma gondii encephalitis

Not a cohort study
Use with different combination therapies

Yancheva et al. 2017 A report of two cases with different clinical presentation of cerebral  
toxoplasmosis in HIV-infected BULGARIAN PATIENTS

Not a cohort study
Use with different combination therapies

Godofsky et al. 1994 Treatment of presumed cerebral toxoplasmosis with azithromycin Not a cohort study
Use with different combination therapies

Bozzette et al. 1994 Results from recent therapeutic trials for opportunistic infections (OIs) from the 
United States

Incomplete document

Chen et al. 2004 Follow up of 16 cases with congenital toxoplasmosis treated with azithromycin Incomplete document
Done with pediatric group

Lou et al. 2005 Compare the effects of two drugs treating women toxoplasmosis in childbearing 
age

Done with pregnant women

Li et al. 2020 A study for precision diagnosing and treatment strategies in difficult-to-treat AIDS 
cases and HIV-infected patients with highly fatal or highly disabling opportunistic 
infections

Use with different combination therapies

Wei et al. 2015 A systematic review and meta-analysis of the efficacy of anti-Toxoplasma gondii 
medicines in humans

Done with pregnant women

Li et al. 2011 Clinical studies on the treatment of toxoplasmosis by the anti-toxoplasmosis  
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