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DEFINITION OF TERMS AND KEY CONCEPTS

In order to shade more light on the introduction and literature review, the following terms and

concepts are defined:

T Cells

T cells or T lymphocytes belong to a group of white blood cells known as lymphocytes. These
cells play a central role in cell mediated immunity. There are a number of different T cell
subsets, each with a distinct function. T helper cells also known as CD4 T cells assist or help
other white blood cells in mounting an immune response once the body is invaded by pathogens
(antigens). Among other functions, CD4 T cells are crucial in the maturation of B cells into
plasma cells and activation of cytotoxic T cells and macrophages. The other type of T cells is

called cytotoxic T cells or CD8 T cells, which destroy infected cells and tumor cells.

Naive T cells

Naive T cells are considered to be mature T cells except, unlike activated T cells or memory T
cells, they have not encountered antigen. Having adequate numbers of naive T cells is essential

for the immune system to continuously respond to new pathogens.

Activated T cells

These are T cells that have encountered antigen. These are identified by surface markers CD38

and HLA-DR.

Effector T cells

These are T cells that are produced in response to a given antigen. These can be derived from

activated T cells and memory T cells. Many effector T cells are short lived.

Memory T cells

These are T cells that have previously encountered and responded to antigens. These T cells can
recognize foreign invaders such as viruses, bacteria and cancer cells. Memory T cells have
become ‘“experienced” by having encountered antigen during prior infection, encounter with

cancer or previous vaccination. At a second encounter with the invader, memory T cells can



mount a faster and stronger immune response than the first time the immune system responded to

the invader. Memory T cells can be grouped into effector memory and central memory T cells.

Effector memory T cells

These can rapidly mature into effector T cells and secrete large amounts of cytokines early after

restimulation. They seem to be specialized for quickly entering inflamed tissues.

Central memory T cells

These cells take longer to differentiate into effector cells and thus do not secrete as much
cytokines as effector memory T cells do early after restimulation. They however recirculate more

easily to the T cell zones of peripheral lymphoid tissues.

PPD

PPD is an extract of Mycobacterium tuberculosis, the bacteria that causes tuberculosis in
humans. This extract is similar to a protein expressed by Mycobacterium tuberculosis that the

immune system responds to and recognizes upon a second encounter.

Interferon gamma (IFN-y)

IFN-vy is a cytokine that is produced by T cells when antigen-specific immunity develops and is
important in the immune system because it is involved in fighting viral and intracellular bacterial
infections and in tumor control. It has the ability to inhibit viral replication directly and is

involved in stimulating and modulating the immune system.
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ABSTRACT

Background: Children infected with HIV are at risk of developing TB, this may be attributed to
the fact that HIV infected children are immune compromised. ART has been linked to improved
immune responses to TB. With the scaling up of ART in Zambia, more children will have access
to treatment. The objectives of this study were to determine the magnitude and quality of
immune reconstitution in HIV-infected children receiving antiretroviral therapy (ART) and to

determine pathogen-specific immune reconstitution to Mycobacterium tuberculosis.

Methods: A total of 59 children of age 9 months to 5 years initiating ART with a history of BCG
vaccination from Matero Reference Clinic in Lusaka were enrolled in a prospective cohort study.
Demographic and clinical data were collected using questionnaires. Blood samples were drawn
before starting ART, at 3 months and 6 months for measurement of T cell subsets and PPD

stimulation for intracellular cytokine staining.

Results: After 6 months of ART, the median CD4 T cell percentage increased from 9.4% at
baseline to 25.9% (p< 0.001). Total CD8 T cell percentage decreased from 42.8% pre-ART to
36.5% after 6 months of ART (p = 0.010). However, naive CD8 T cells increased within the
same period (p = 0.038). Both activated CD4 and CD8 T cells decreased after 6 months of ART
(p < 0.001). On the other hand, both central memory CD4 and CD8 T cells increased after 6
months of ART (p = 0.029 and 0.021, respectively), while effector memory CD8 T cells
decreased (p = 0.006). After 3 months of ART, CD4 T cells expressing IFN-y decreased (p =
0.033) but after 6 months of ART the percentage increased to pre-ART levels.

Conclusion: ART has a positive impact on HIV-infected children, likely reducing the risk of
tuberculosis as evidenced by the increases in CD4 T cells critical to an effective immune
response against TB. Before starting ART, anti-mycobacterial immune responses seem to be
primarily driven by effector memory T cells while after ART by central memory T cells.
Therefore, central memory T cells appear to be the primary cells in restoring specific immune
responses. These findings have valuable implications for TB vaccine development strategies in

HIV-infected children.
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