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Streptococcus pneumoniae accounts for significant morbidity and mortali-
ty in individuals suffering from Human Immunodeficiency Virus (HIV) 
infections. The Advisory Committee on Immunization Practices (ACIP) 
recommended PPV23 vaccination for all HIV-positive individuals as close 
to HIV-diagnosis as possible followed by re-vaccination after 5 years. 
Evidence to support these recommendations were however scarce. Herein, 
we investigated the response to vaccine serotypes 14 and 23F post PPV23 
immunization at the total, functional antibody and pneumococcal polysac-
charide (PPS)-specific B cell level in long term HAART cohorts, stratified 
based on the degree of immune reconstitution as Group A (CD4>200 cells/ 
mm3) and Group B (CD4<200 cells/mm3). In addition, signals speculated 
to be critical in PPS responses were characterized and potential anomalies 
in their expression between HIV-positive and -negative adults were inves-
tigated. 
 
Post-immunization, both group A and B showed significant increases in 
opsonophagocytic titers (OPT) against serotype 14 and 23F concomitant 
with significant increases in PPS14- and 23F-specific memory B cells. 
Percentages of PPS-specific IgM memory B cells but not other subsets 
correlated with OPT indicating its pivotal role in PPS response. Together, 
these findings highlight the benefits of PPV23 re-immunization in long 
term HAART cohorts. However, OPT and PPS-specific IgM memory B 
cell responses were significantly diminished in HIV-positive compared to 
HIV-negative individuals despite long term HAART. These findings 
highlight damage to critical PPS-responding B cell subsets early on during 
HIV-infection that fail to recover with HAART regardless of recovery in 
CD4+ T cells. Further, it emphasizes the need for evidence based vaccina-
tion strategies and alternate robust vaccination approaches for high risk 
populations.  
 
We next investigated factors that could plausibly influence diminished 
PPV23 response in HIV-positive individuals. In the recent years, chronic 
inflammation, defined by elevated levels of pro-inflammatory cytokines 
has been associated with impaired antibody response. However, its influ-
ence on PPV23 response remains to be investigated. Consistent with litera-
ture, we noted elevated levels of pro-inflammatory markers C-reactive 
protein (CRP), sCD27 and sCD30 in HIV-positive compared to HIV-
negative individuals. However, this did not correlate with PPV23 response 
indicating response to each vaccine is different and not always adversely 
influenced by generalized inflammatory status. 
 
Ligand and receptors of the tumor necrosis family (TNF) have been specu-
lated to contribute towards PPS-response in murine models. However, its 
expression on total and PPS-specific B cells of immunized HIV-negative 
and -positive adults remains to be elucidated. Assessment of these signals 
revealed significantly higher expression of tumor necrosis factor receptor 
transmembrane activator and calcium-modulator and cytophilin ligand 
interactor (TACI) on PPS-specific B cells of HIV-positive and HIV-
negative adults compared to total B cells indicating a potential role for 
TACI in PPS response consistent with its role in murine studies. Although, 
surface TACI expression was similar between HIV-positive and -negative 
adults, soluble sTACI was significantly lower in HIV-positive adults. 
Improved understanding of these cytokines, receptors and downstream 
signaling will be useful while considering the design of new robust pneu-
mococcal vaccines. 
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