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ABSTRACT

The knowledge of antibody responses against 2009 H1N1 influenza A and
hepatitis B virus (HBV) vaccination in human immunodeficiency virus-infected (HIV+)
individuals is well established, whereas the cell-mediated immune responses (CMI) to
the vaccines are less well understood. HIV+ individuals often have defective immune
responses to infections or vaccinations due to impaired CD4 T cell functions. This study
aimed to investigate 1) cellular immune responses after 2009 HIN1 influenza A
vaccination in HIV+ adults, 2) conserved epitopes-specific memory CD8 T cells
responses in HIV+ children after 2009 H1N1 influenza A vaccination, and 3) cellular

immune responses after different hepatitis B vaccination regimen in HIV+ adults.

For the first study, we investigated 2009 H1N1 influenza A-specific CMI
responses in 61 HIV+ adults and in 20 HIV-negative (HIV-) healthy controls. At
baseline, the mean age of the HIV+ subjects was 42.1 + 6.1, and of the HIVV— controls
was 324 + 6.3 years. Ninety-eight percent of the HIV+ participants were on
combination antiretroviral therapy (CART). Their mean absolute CD4+ cell counts was
466 + 206 cells/mm?, compared to 762 + 283 cells/mm?® among those 20 HIV— healthy

volunteers. Each participant was vaccinated with a single dose of licensed inactivated,

viii



split-virion vaccine comprised of the influenza A/California/7/2009 (H1N1) virus-like
strain. The seroconversion and seroprotection rates after a single influenza vaccination
in HIV+ group were 32% and 33%, respectively, and in healthy controls were 35% and
35%, respectively. Cells collected just prior to vaccination and at 1 and 3 months
afterwards were stimulated in vitro with dialyzed vaccine antigen and assayed by flow
cytometry for cytokines tumour necrosis factor (TNF)-a, interferon (IFN)-y, interleukin
(IL)-2, and IL-10, for degranulation marker CD107a, as well as phenotypes of memory
T-cell subpopulations. Comparable increases of cytokine-producing and CD107a-
expressing CD4 and CD8 memory T cells were observed in both HIV+ subjects and
healthy HIV- controls. However, by 3 months post-vaccination, in vitro antigen
stimulation of peripheral blood mononuclear cells induced greater expansion in healthy
controls of both CD4 and CD8 central memory and effector memory T cells, as well as
higher expression of the activation marker CD69 and chemokine receptors CCR5 and
CXCR3 than in HIV+ subjects. We concluded that CD4+ and CD8+ memory T cells
produce cytokines at comparable levels in both groups, whereas the expression after in
vitro stimulation of molecules critical for cell migration to infection sites are lower in
the HIV+ group than in controls. The results suggest that HIV+ group might have less

ability to control infection at local sites due to poor migration of effector T cells.

For the second study, we investigated CMI against influenza A conserved CD8 T
cell epitopes in HIV+ northern Thai children following 2009 HIN1 influenza A
vaccination. Sixty HIV+ children were vaccinated with two doses of the 2009 H1N1
influenza A vaccine. On the day of enrolment, their mean age was 10.9 + 3.5 years and
mean absolute number CD4 cells was 779.7 + 397.9 cells/mm?3. Forty-eight (80.0%) had
HIV RNA level < 40 copies/mL, and 53 (88.3%) had < 1000 copies/mL. All
participants were on CART. The seroconversions to 2009 HIN1 influenza A were
51.7% and 70.0% after first and second doses, respectively. CD8 T cell responses
against conserved epitopes stimulation at baseline before vaccination and at 28 days
after each dose vaccination were assessed. We found no significant differences in the
increase of cytokines-producing and CD107a-expressing CD8+ T cells or CD8+
memory T cells in response to pooled conserved epitopes stimulation in vitro between
children with different serologic responses to the vaccine at all time points of the study.

Our results suggest that the 2009 HIN1 influenza A vaccine did not induce conserved
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epitope-specific immune responses in HIV+ children. Nevertheless, low CMI responses
in this study could be due to poor immunogenicity of the vaccine as reflected by low
seroconversion after two doses vaccinations reported in a previous study. Further

studies may be needed to achieve effective vaccination in HIV+ children.

For the third study, we investigated cytokine production and expression of
CD107a of CD4 and CD8 T cells in response to in vitro recombinant HBsAg
stimulation after different strategies of HBV vaccination in HIV+ individuals compared
to standard dose vaccination in healthy controls. Over eighteen years old of 132 HIV+
who never exposed to HBV or HCV infection nor vaccinated with HBV vaccine and
had absolute number of CD4+ T cells more than 200 cellssmm® (531.9+215.3
cellssrmm?), HIV viral load less than 50 copies/mL and received ART were randomly
assigned to receive one of three recombinant vaccine (Hepavax-Gene® Berna, Korea)
regimens: 20 pg at months 0, 1, and 6 (Standard doses group, n=44), 20 ug at months 0,
1, 2, 6 (four doses group, n=44), or 40 ug at months 0, 1, 2, and 6 (four double doses
group, n=44) and 40 healthy individuals received standard doses vaccination. We found
no statistical differences in the frequencies of cytokine-producing and CD107a-
expressing of total or memory CD4+ or CD8+ T cells during the 12 months of study
among the three HIV+ groups. However, the results showed the increase of TNF-a-
producing total and memory CD4+ T cells at 7m after vaccination in healthy controls
compared to HIV+ group whom received the same standard vaccination regimen. In the
healthy control group, increased IL-2-producing memory CD4+ T cells in response to
recombinant HBV stimulation in vitro at 7m after vaccination was also observed when
compared to other time points of study. No differences of cytokine production or
expression of CD107a were observed between heathy controls and the four doses group,
or the four double doses group at any time point of study. These results suggest that the
standard HBV vaccination schedule might induce better production of TNF-a and IL-2
from CD4+ T cells in healthy individuals. Modification of HBV vaccination schedule
by increasing frequency and/or dosage may improve CMI responses in HIV-infected

individuals.

Although further investigations are needed in order to explore the mechanisms

that may contribute to protective CMI, the information from this study may provide



valuable perception for future vaccine design and vaccination strategy to improve
cellular immune responses to both 2009 HIN1 A influenza and HBV vaccination for

HIV+ populations.
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