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Term

Prevalence

Advanced HIV

disease

Cryptococcal
antigen positivity

or
antigenemia

Cryptococcal
disease

Cryptococcal

meningitis

Kernig’s sign

DEFINITIONS

Definition

Is the proportion of the patients with Advanced HIV disease who

have positive CrAg test in this study.

Is a disease condition in which an HIV infected person has a CD4
cell count of less than 200cells/mm? or first clinical presentation with

clinical stage 3 and 4 or all children 5 years of age and younger.

The presence of cryptococcal antigen as demonstrated by a positive
cryptococcal antigen test using serum, plasma, or cerebrospinal fluid.

Infection of a person with Cryptococcus species resulting in relevant
clinical symptoms and signs depending on the affected organ/tissue.

Infection of the tissues covering the brain and spinal cord with
Cryptococcus neoformans, these tissues are called meninges.

Is positive when the thigh is flexed at the hip and knee at 90-degree
angles, and subsequent extension in the knee is painful (leading to

resistance).




ABSTRACT

Background

Cryptococcal infection is an opportunistic infection caused by a fungal infection with
Cryptococcus neoformans. It is found majorly among severely immunocompromised people,
especially those living with advanced HIV. It is associated with a high rate of morbidity and
mortality. A positive serum test for cryptococcal antigen (CrAg) is the current clinical practice
gold standard for diagnosis of cryptococcal infection. This antigen-based test is the basis for
categorizing patient’s antigenemia status. Cryptococcal infection is an independent predictor for
cryptococcal meningitis which is the most severe form of Cryptococcal infection and the second
commonest cause of morbidity and death among People Living with HIV (PLHIV) with Advanced
HIV disease (AHD). AHD is defined as having a CD4 cell count of less than 200cells/mm?3 or

World Health Organization (WHO) clinical stage 3 or 4 event at presentation in adults.

In Uganda, Cryptococcal antigenemia and AHD have been described specially in central Uganda,
but there are no formal studies describing the condition in Eastern Uganda. This study, therefore,
assessed the prevalence and the factors associated with cryptococcal antigenemia among PLHIV

with advanced HIV disease in Mbale Regional Referral Hospital (Mbale RRH).

Aims/Rationale
The main objective of this study was to determine the prevalence and factors associated with

cryptococcal antigenemia among PLHIV with advanced HIV disease.




Materials and Methods

In this cross-sectional study, we recruited participants of 18 years of age and above who were HIV
positive with advanced disease in Mbale RRH medical ward. Eligible participants were; all
patients with AHD aged 18 years and above, voluntarily willing to participate in the study and able
to give informed consent. They were recruited consecutively until a sample size of 228 was
achieved. We collected data on social, demographic and clinical characteristics using a pre-tested
customized data collection tool administered to study participants. Cryptococcal antigenemia was
determined using Lateral flow assay (Immuno-Mycologics IMMYF) test. Besides the consent to
participate in this study, additional mandatory clinical care consent was obtained as part of the
hospital protocol from all CrAg positive patients to do a lumbar puncture (LP) and obtained
Cerebral spinal fluid (CSF). The CSF was tested using the Lateral flow assay and if found positive
was cultured using Sabouraud Dextrose agar culture media. All the positive cultures were
subjected with a drug sensitivity testing (DST) for fluconazole and Amphotericin B sensitivity.
The collected data were entered into an excel based databased, exported and were analyzed using
STATA version 14.0. proportions of socio demographic factors were reported and prevalence of
cryptococcal antigenemia was reported as proportion of those patients with positive serum CrAg
compared to the total number of patients enrolled in the study. Factors associated with
cryptococcal antigenemia were reported first as proportion and further analyses to determine the

associations were conducted using multiple logistic regression models.

Xi




Results

Between May to June 2019, we enrolled 228 participants, 152 (66.7%) females, mean age (SD) 42
(12.4) years and median CD4 count of 194 cells/mm? (IQR 129-370). Of the total 228 patients,
only 10/228 (4.4%; 95% CI, 0.024 - 0.080) had cryptococcal antigenemia. Although the factors
associated with cryptococcal antigenemia were significant at bivariate analysis, they were found
to lack significance at multivariate analysis, these factors included; CD4 cell count of less than
100cells/mm?® (AOR=3.70), keeping poultry at home, taking ART was protective (AOR=0.240).
Clinical features associated with a positive serum CrAg; headaches (AOR=1), neck and back pains
(AOR=8.817), altered vision (18.061), recent confusion (AOR=6.323) and neck stiffness

(AOR=676.217). 30% of those with positive serum CrAg had a suppressed viral load.

Conclusions

Cryptococcal antigenemia is common among the people living with AHD with a CD4 of
<100cellssmm?®, independent predictors associated with were CD4cell count <100cells/mm?,
clinical symptoms & signs of meningeal irritation and poultry keeping. We recommend regular
screening for CD4 counts, prophylaxis for those found with CD4 counts <100cells/mm?,
prophylaxis for those who have AHD and also keep poultry at home, early & effective ART
initiation and education of people living with HIV/AIDS (PLWHA) as a means of early detection

of patients at risk, prevention and reduction of risks respectively.
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CHAPTER 1:
INTRODUCTION
1.1 Background of the study

Cryptococcosis is an infection with Cryptococcus neoformans a fungus that is ubiquitous in the
environment worldwide and is associated with severe health consequences (Hakim et al., 2000;
Park et al., 2009a). It is an opportunistic infection that occurs among people with severe immune
suppression. Globally the prevalence of cryptococcosis is estimated to be 6.0%, a majority of
whom are PLWHA with AHD; typically, with either CD4 200cells/mm3 and below or stage 3 or
4 WHO clinical stage event at presentation irrespective of CD4 cell count among adults
(Rajasingham et al., 2017; WHO, 2018). The disease spectrum includes Cryptococcal meningitis
(CM), which is the commonest and severest accounting for about 80% all the cryptococcal
infections globally (Rajasingham et al, 2017). A 2017 estimation of burden of disease estimated a
global cryptococcal infection prevalence of 6.0% with about 278,000 people annually estimated
to develop cryptococcal disease resulting in 181,100 deaths every year (Rajasingham et al., 2017).
This is about 15% of all HIV related deaths every year (WHO, 2018). Prevalence of
Cryptococcosis seems to vary significantly across different geographical locations, for instance in
2007 in Cambodia and in 2009 in South Africa the prevalence of cryptococcal antigenemia was
found to be 18% and 13% respectively among those with advanced HIV disease with CD4 cell
count of less than 100 (Jarvis et al, 2009; Micol et al., 2007b). It is estimated that between 73% to
75% of Cryptococcal disease cases occur in sub-Saharan Africa (Park et al., 2009a; Radha
Rajasingham et al., 2017). Early HIV diagnosis and early initiation of antiretroviral therapy (ART)
has resulted in a significant decrease in number of deaths from cryptococcal disease since the

previous 2009 estimate (Park et al., 2009b; R. Rajasingham et al., 2017). Cryptococcal disease




remains the second most common cause of AIDS-related mortality after tuberculosis among
people living with HIV (Castelnuovo et al., 2009). Cryptococcal antigenemia represents both the

mild or severe forms of infection.

A Meta-analysis in 2015 of Ugandan data showed that cryptococcal prevalence was estimated to
be 7.1% among the estimated 56,000 PLHIV with CD4 cell count below 100cells/mm?3, 2.8% of
the estimated 147,000 PLHIV with CD4 cell counts between 100-200cells/rmm? and the total
number of cryptococcal infections was estimated to be 4,050 with 2,412 (60%) estimated to die
annually from the disease (R.Parkes Rantanshi, 2015). Even with introduction of ART and
administration of recommended treatment, Cryptococcal meningitis among PLHIV is still
associated with high 14-day mortality rates of 20%- 42% in Ugandan cohorts (Butler et al,, 2012;
Kambugu et al., 2008; Park et al., 2009a). A major reason for the high mortality from
cryptococcosis in low-income countries is delay in diagnosis because of ineffective screening

programs (Meya et al., 2010).

Early screening for cryptococcal antigenemia does not only provide an opportunity for early
diagnosis and opportunity for early treatment but also minimizes the risk of immune reconstitution
inflammatory syndrome (IRIS) when the patients are initiated on ART often complicating
treatment (Lortholary et al., 2005; Sungkanuparph et al., 2009). Early screening has also been
proven to be cost effective (Ramachandran et al, 2017). WHO 2018 guidelines on screening and
treatment of Cryptococcal infection suggests screening of PLHIV with a CD4 cell count of
100cells/mm? and less while the Ugandan national HIV guidelines recommend screening for

cryptococcosis for all those with AHD (WHO, 2018.; MoH, 2020). Most studies on effectiveness




of cryptococcal screening among PLHIV have used a cut off of CD4 count <100 cells/mm?3 (A. O.

Andama et al., 2013; Liechty et al, 2007; Oyella, 2012).

Studies on cryptococcal antigen screening and outcomes in Uganda have been limited mostly to
central Uganda. They largely focused on ART naive patients and those with CD4 cell counts of
100cells/mm? and below. The prevalence of Cryptococcal antigenemia and factors associated with
infection among PLHIV in this community in eastern Uganda is unknown. This study aimed at
determining the prevalence and factors associated with cryptococcal antigenemia among people
with advanced HIV disease (either CD4 200cells/mm? and below or stage 3 or 4 WHO clinical
stage event at presentation irrespective of CD4 cell count) in Mbale Regional Referral hospital

(Mbale RRH).

1.2 Problem statement

Despite improved HIV treatment options, Cryptococcal infection is still a major health problem in
Uganda with high morbidity and mortality among people living with advanced HIV. The
proportion of cryptococcal infection in Uganda among PLHIV with AHD is estimated to be 4,050
(7.1%) with mortality at 2,412 (60%). Despite these data, very few studies it at all any have been
carried out in eastern Uganda to describe Cryptococcal infections, especially among people with

AHD.

As an initial formal description, understanding of this condition among people with AHD is
paramount, especially, describing its prevalence, associated factors and outcomes against this
background, the description of these social demographic, clinical and laboratory factors may be

useful for improvement of care of, especially people with AHD. For instance, in resource-limited

3




settings these findings may contribute the screening protocols for cryptococcal infection in patients

with AHD.

1.3 Justification of the study

This being the first formal description of cryptococcal antigenemia it provides a baseline on which
local understanding of the condition will be referenced. This study provides information specific
for the population that receives services at Mbale RRH. Previous studies have been carried out
elsewhere in Uganda and thus their findings may not be generalizable because of different local
and regional factors. The target population around Mbale RRH comprises of mixed tribal and
religious affiliation, there is a small urban population with majority being semi-urban and rural.
The greater majority mainly comprise of the Bamasaba (Gishu) tribe who have unique cultural
characteristics. The target population mostly reside in hilly/mountainous areas which have been
known to interfere with health seeking behavior, health service delivery, and treatment

interruptions among patients on chronic care.

In addition, in the era of advanced combination highly effective antiviral therapy for the care of
HIV, it provides a contribution towards advancing of understanding which patients are at risk of
the condition in Eastern Uganda. Moreover, at hospital level, this study advances knowledge on
the current prevalence of disease and factors associated, therefore, informing resource allocation

for optical care and outcomes.

At the national level, it is hoped that this study will provide additional information that may be
useful for policy makers, health care providers and program managers about the prevalence and
factors associated. It will usefully inform screening guidelines, prevention practices and

appropriate treatment interventions.




1.4 Research Objectives

General objective:

The overall objective of this study was to determine prevalence and factors associated with
cryptococcal antigenemia among PLHIV with advanced disease in Mbale Regional Referral

Hospital.

Specific Objectives;

1. To determine the proportion of patients with Cryptococcal antigenemia among PLHIV with
advanced HIV disease in Mbale Regional Referral Hospital.

2. To determine factors associated with Cryptococcal antigenemia among PLHIV with advanced

HIV disease in Mbale Regional Referral Hospital.

3. To determine the drug sensitivity patterns of Cryptococcus neoformans in CSF isolates to
fluconazole and amphotericin B among Cryptococcal antigen positive PLHIV with advanced

HIV disease in Mbale Regional Referral Hospital.

1.5 Research questions

1. What is the proportion of patients with Cryptoccocal antigenemia among PLHIV with

advanced HIV disease in Mbale Regional Referral Hospital?




2. What are the factors associated with Cryptoccocal antigenemia among PLHIV with advanced
HIV disease in Mbale Regional Referral Hospital?
3. What are the sensitivity patterns of Cryptococcus neoformans in CSF isolates among the CrAg

positive patients to fluconazole and amphotericin B?

1.6 Conceptual Frame work for factors associated with cryptococcal antigenemia

This study’s conceptual framework shows the relationship between the independent/predictor
variables with the dependent/outcome variables. In Figure 1 below, we highlight the linkages
between independent variables/predictor variables; Social demographic factors, HIV & clinical
factors, Comorbidities and other immunosuppressive states. The outcome variable which is
cryptococcal antigenemia/cryptococcal disease was defined as infection of a person with
Cryptococcus species resulting in relevant clinical symptoms and signs depending on the infected

organ/tissue.




Figure 1; Conceptual Frame work for factors associated will Cryptococcal antigenemia
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1.7 Chapter outline:

This dissertation is organized into distinct chapters each beginning with a short introductory
Synopsis.

This chapter provided an introduction and background to the study describing the prevalence and
factors associated with cryptococcal antigenemia.

Chapter 2: In this chapter | have reviewed current literature on Cryptococcal disease, the risk
factors and outcomes under the subtopics described in the conceptual framework.

Chapter 3: In this chapter, the study area, study design and rationale, study population and
sampling procedure, variables under study, methods of data collection, data management,
statistical analysis, quality control, ethical considerations, results dissemination and limitations of
the study are discussed.

Chapter 4: In this chapter | have presented the results of this study using tables and graphs.
Chapter 5: In this chapter | have provided an interpretation of the study’s findings and comparison
to results from previous research. This chapter will also cover the strength and limitations of the
study as well as implications for further interventions.

Chapter 6: In this chapter | have provided a logical conclusion of the study’s findings and offered

recommendations for further research.
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