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Abstract
Background: About 30% to 40% of HIV patients ultimately will develop cerebral toxoplasmosis.

Objectives: To determine the relationship between CD4 count and clinical outcomes of cerebral toxoplasmosis
in HIV positive patients.

Methods: This study uses a cross-sectional design. Sampling was conducted at the Integrated Inpatient Room at
H. Adam Malik Hospital Medan. The study sample was taken as many as 31 consecutive subjects. CD4 count and
KPS (Karnofsky performance score) examinations were performed. CD4 is calculated using the flow cytometry
method. The Karnofsky scale is measured to determine the patient's performance status. Data analysis using
fisher's exact test.

Results: The demographic characteristics of the research subjects were male (93,5%), age range 34,38 + 7,67
years, marital status (64,5%), high school education level (74,2%), and entrepreneurial work (64,5%). CD4 count
< 100 were obtained in 67.7% of subjects with a median value of 25 (2-480). As many as 77.4 % of subjects had
a karnofsky scale value of <70 with a median value of 50 (0-80). There is a significant relationship between CD4
count and clinical outcomes of cerebral toxoplasmosis in HIV positive patients, while CD4 <100 cells / pL can
increase clinical risk with a Karnofsky Performance Scale (KPS) score <70 to 1.8 times greater (p = 0.02 and PR
= 1.8 and Confidence Interval 95% = 0,95-3,41).

Conclusions: There is a significant relationship between CD4 count and clinical outcomes of cerebral
toxoplasmosis in HIV positive patients.

Introduction

In HIV / AIDS patients, there is a state of immune deficiency caused by progressive quantitative and qualitative
deficiencies of T lymphocytes (T helper). This subset of T cells is described phenotypically by expression on the
cell surface of CD4 (Cluster of Differentiation 4) molecules that act as primary receptors for HIV. In HIV patients
CD4 cell drops below the critical level (CD4 <200 / ul) so that the patient becomes very vulnerable to opportunistic
infections.!

The most common manifestation of HIV is encephalitis. Encephalitis occurs in about 80% of cases.!
Toxoplasmosis encephalitis can occur in 30 to 40% of patients who do not receive toxoplasmosis prophylaxis in
HIV .2 Cerebral toxoplasmosis is one of the cases of neurological emergencies in HIV and is an indicator of a poor
prognosis in people with AIDS and contributes 23% of AIDS patient mortality. CD4 is a type of white blood cell
or lymphocyte that plays a role in the immune system.?

A decrease in progressive CD4 cell count is associated with an increase in clinical complications.* The results of
the study by Sow et al (2019) stated that cerebral toxoplasmosis is associated with high levels of morbidity and
mortality in the Infectious Disease Unit at Donka National Hospital. CD4 levels <200 cells / ml, independently
associated with death. Patients with CD4 cell counts <200 cells / mm? at the start of anti-retroviral therapy had a
19 times greater risk than patients with CD4 levels > 200 cells / mm?.’
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Method

Study sample

The study sample was taken from cerebral toxoplasmosis patients with HIV positive in Adam Malik General
Hospital Medan with consecutive sampling techniques. The research subjects consisted of 31 cerebral
toxoplasmosis patients with HIV positive and willing to take part in the study by signing a research informed
consent sheet.

Study design

This study is a cross-sectional design without treatment. Presumptive diagnosis for cerebral toxoplasmosis is
based on the CDC (Centers for Disease Control and Prevention) criteria, 1993 based on clinical symptoms, IgG
examination of T. gondii, radiological features (CT scan or MRI scan of the head), in addition the diagnosis can
also be based on the presence clinical response to treatment of toxoplasmosis.

Statistical analysis

Data from the research were analyzed statistically using the SPSS computer program (Statistical Product and
Science Service) version 22.0. To analyze the relationship between research variable, in the case to determine the
relationship between Cluster of Differentiation 4 Levels and the Clinical Outcomes with fisher test.

Result
Cerebral toxoplasmosis patients with HIV positive at H. Adam Malik Hospital Medan in March until June 2020,
there were 31 patients who participated in the study.

Tablel. Demographic Characteristic of Research Subject (n=31)

Characteristics Frequency Percentage
n=71 %
Age average + SD (years) 34,38 £ 7,67
25 — <38 years old 22 71,0
38 — <51 years old 7 22,6
51 — 63 years old 2 6,5
Sex
Male 29 93,5
Female 2 6,5
Marital status
Married 20 64,5
Single 11 35,5
Education
Primary School 1 3,2
Junior High School 3 9,7
Senior High School 23 74,2
Diploma 1 3,2
Bachelor 3 9,7
Job
Enterpreneur 20 64,5
Part time worker 2 6,5
Civil Servants 1 3,2
Private Employees 7 22,6
College student 1 3,2

Based on the characteristics of 31 research subjects, the age of all research subjects had a mean of 34,38 + 7,67
years with the most age group were 25 — <38 years. There were 29 men (93.5%) and 2 women (6.5%). The marital
status of the most research subjects is 20 subjects (64.5%) was married. The education level of the most
respondents was Senior High School (SMA) with a total of 23 subjects (74.2%). The most occupational subjects
are entrepreneur as many as 20 subjects (64,5%). General description of the subject of this study is shown in the
table 1.
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Based on the characteristics of CD4 levels in 31 study subjects who participated in this study, it was found that
the overall CD4 cell count had median values of 25 cells / pL (2-480) were divided into <100 cells / pL by 21
subjects (67.7%) and >100 cells / pL by 10 subjects (32.3%). This can be seen in table 2 below.

Table 2. Characteristics of CD4 levels

Characteristic of CD4 Median n Percentage
(minimum- (%)
maximum)
CD4 25(2-480)
e <100 cell /uL 21 67,7
e > 100cell/uL 10 32,3

Descriptive analysis of clinical outcome characteristics in this study was measured using the Karnofsky
Performance Scale (KPS). Based on the characteristics of KPS, the results obtained that the overall KPS has a
median value of 50 (0-80) which is divided into < 70 as many as 24 subjects (77.4%) and > 70 as many as 7
subjects (22.6%). This can be seen in table 3 below.

Table 3. Characteristic of clinical outcomes

Characteristic of clinical Median n Percentage (%)
outcomes (minimum-
maximum)
Karnofsky Performance 50(0-80)
Scale (KPS)
° <70 24 77,4
° >70 7 22,6

In this study the statistical analysis used was the fisher's exact test. The results showed that subjects with a CD <
100 cells / pL had a KPS score < 70 of 19 subjects (90.5%) and KPS > 70 of 2 subjects (9.5%), while the group
with a category of > 100 cells / uL has a KPS score < 70 of 5 subjects (50%) and KPS > 70 of 5 subjects (50%),
so it can be concluded that the percentage of KPS < 70 is higher in the <100 cell / uL group than that of > 100
cells / pL.

Based on the fisher's exact test, it was found that there was a significant relationship between CD4 and clinical
outcomes of cerebral toxoplasmosis in HIV positive patients with a p value of 0.02 and a prevalence ratio (PR) of
1.8 (CI 95% = 0,95-3,41) where the CD4 < 100 cells / pL could increase the risk of outcomes clinically with a

Karnofsky Performance Scale (KPS) score of < 70 as much as 1.8 times greater. This can be seen in table 4 below.

Table 4. Relationship between CD4 and clinical outcomes

Category of CD4 Category of KPS P PR CI95%
<70 >70
n(%) n(%)
<100 se/pL 19 2
(90,5%) (9,5%)
> 100 sel/pL 5 5 0,02 1,8 0,95-3,41
(50%) (50%)

Uji fisher's exact
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Discussion

The mean age characteristics of intracranial tumor patients in this study were 34.38 + 7.67 years with the most
age range at age 25 - <38 years, which was 22 subjects (71%). The results of this study were relevant to previous
studies conducted by Indrayani (2011) who reported the age characteristics of cerebral toxoplasmosis in HIV
positive patients, which was most experienced at mean age 34+ 9 years.® The mean age in this study approached
the study of Luma et al (2013) which stated that the mean age of cerebral toxoplasmosis in HIV positive patients
was 36.9 = 14.1 years.” The description of new HIV positive cases according to age group shows that the majority
of new cases occur in the age of 30-39 years. This age group belongs to the sexually active productive age group
and includes an age group that is vulnerable to injecting drug use.?

In this study, the characteristics of cerebral toxoplasmosis in HIV positive patients were 29 male subjects (93.5%).
Research conducted by Ismayani et al (2012) who reported toxoplasmosis in HIV positive patients in men (94.3%)
was higher than women (5.7%). Similar results were also published in the study of Achappa et al (2011) that
toxoplasmosis in HIV positive patients was more common in men (87.9%) than women (12.1%).° Report of the
Directorate General of PP and PL in 2016, which mentions the most HIV / AIDS sufferers is in the male gender
category.!? The survey results from the BKKBN also revealed that one commercial sex worker with HIV can
transmit a minimum of six men who have sex.!!

Marital status of cerebral toxoplasmosis in HIV positive patients with the most number of marriages is 20 subjects
(64.5%). The results of this study are relevant to previous studies conducted by Sow et al (2019) at Donka National
Hospital, Conakry, Guinea who reported toxoplasmosis in HIV positive patients more in marital status (65.5%)
compared to unmarried (25,3%).°> Similar results were also released in the study of Achappa et al (2011), which
is more common in 25 marital status subjects (75.7%) than in unmarried 8 subjects (24.2%).° Married status shows
someone who has been actively involved in a sexy and agreed relationship with feelings of dissatisfaction with
his partner and then having an affair. This can be a risk factor for HIV / AIDS transmission.'2

The highest education level of subjects was high school, which was 23 subjects (74.2%). This is in line with
research conducted by Indrayani et al in 2011 mentioning that the highest level of education in their study was
high school, which was 72.5%.'* According to Widayanti et al, 2018, high school is included in the secondary
education category, where knowledge about health is still lacking at this level of education. '*

In this study, the CD4 results had a median value of 25 cells / pL. (2-480). The results of this study are close to
previous studies conducted by Luma et al (2013) who reported a median CD4 value of cerebral toxoplasmosis in
HIV positive patients of 41 cells / uL (24-75).” Similar results were reported by Ismayani et al (2012) with a mean
CD4 of 47.3 & 68.7.1% The median CD4 value in this study is also close to compared to research by Achappa et al
(2011) which mentions the highest percentage of CD4 cell counts is <100 cells / pL.° In HIV, clinical
manifestations occur when the number of CD4 lymphocytes <100 cells / pL. The most common manifestation of
HIV is encephalitis. Toxoplasma gondii infection in healthy humans is usually asymptomatic, whereas AIDS
patients infected by parasites are often accompanied by toxoplasma encephalitis.!® An increase in the frequency
of toxoplasma encephalitis has been reported in patients with AIDS, especially in those with CD4 counts <100
cells / mL."

Cell-mediated T-cell immunity, macrophages, and Type-1 cytokine activity (interleukin-12 and gamma INF
interferon) are needed to maintain the latent period of chronic T. gondii infection. The production of gamma IL-
12 and INF is stimulated by CD154 (also known as CD40 ligand). CD154 acts by triggering dendritic cells and
macrophages to release IL-12, in turn increasing the production of gamma INF by T-cells. In immunosuppressed
HIV infection, opportunistic infections with T. gondii due to CD4 T cell depletion, disruption of IL-12 and gamma
INF production and disruption of cytotoxic T lymphocyte activity. There is a decrease in in vitro production of
IL-12, gamma INF, and decreased expression of CD154 in response to T. gondii.!

Descriptive analysis of clinical outcome characteristics in this study was measured using the Karnofsky
Performance Scale (KPS). The results of KPS have a median value of 50 (0-80) which is divided into < 70 by 24
subjects (77.4%) and > 70 as many as 7 subjects (22.6%). The results of this study are relevant to those reported
by Ismayani et al (2012) that the Karnofsky scale median was 50.'> The results of this study were also not much
different from the study by Vidal et al (2005) who reported the average Karnofsky scale 60. The Karnofsky scale
was less than 70 provides a role as a rush predictor.'®
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Based on the fisher's exact test statistical analysis of 31 subjects, the results show that there is a significant
relationship between CD4 and clinical outcomes of cerebral toxoplasmosis in HIV positive patients with a p value
of 0.02 and a prevalence ratio (PR) of 1.8 (CI 95% = 0,95-3,41) where the CD4 condition <100 cells / pL could
increase the risk of outcomes clinically with a Karnofsky Performance Scale (KPS) score of <70 as much as 1.8
times greater. The results of this study are relevant to previous studies conducted by Sow et al (2019) who reported
a significant relationship between CD4 cell count and clinical outcome of cerebral toxoplasmosis in HIV positive
patients with p <0.001.° In a study conducted by Luma et al (2013) also found a significant relationship between
low CD4 cell count (CD4 <100 cells / uL) and mortality (p <0.001).”

HIV infection causes a reduction in CD4 cells, where in T cell activation is thought to determine the clinical
outcome of Toxoplasma gondii infection.!” CD4 lymphocytes are the main target of HIV infection because the
virus has an affinity for CD4 surface molecules. CD4 lymphocytes function to coordinate a number of important
immunological functions. The loss of this function causes progressive impaired immune response.’ In healthy
adults, intracellular parasites are controlled by the immune system and remain inactive in the brain, but in patients
with AIDS, the immunocompromised state causes reactivation of the T. gondii parasite and develops into
toxoplasmosis. Uncontrolled parasitic replication occurs, which causes life-threatening brain damage
characterized by brain abscesses and necrotic areas. '’

This study has limitations such as the establishment of diagnostic cerebral toxoplasmosis in HIV positive patients
using presumptive criteria from the CDC (Centers for Disease Control and Prevention), where definitive diagnosis
is that brain biopsy is still difficult .

Conclusion
There is a significant relationship between CD4 count and clinical outcomes of cerebral toxoplasmosis in HIV
positive patients.

Suggestion
Secondary prevention such as CD4 testing should be done periodically every 3 months in order to detect a decrease
of CD4 that can increase the risk of poor clinical outcomes.
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