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and CD8 coexpressed on 40% of his T cells. Although a recent
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capacity in HIV-1 controllers, in this case, the CD4+CD8+
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Human immunodeficiency virus (HIV) controllers are patients
who control viral replication without antiretroviral therapy [1].
We present the case of an HIV controller who had CD4 and
CD8 coexpressed on 40% of his T cells. Although a recent
study found that double-positive T cells had superior antiviral
capacity in HIV-1 controllers [2], in this case, the CD4+CD8+ T
cells did not have strong antiviral activity.

CASE PRESENTATION

The patient is a 62-year-old African American male with
human immunodeficiency virus (HIV) infection diagnosed 12
years ago. His CD4 count was 711 cells/µL, and his viral load
was 141 copies/mL plasma without antiretroviral therapy
(ART) at diagnosis. His viral load remained undetectable to
low (<400 copies/mL), and although his absolute CD4 count
was very high, his CD4+ T cell percentage was low and his
CD8+ T cell percentage was elevated (Figure 1A). At year 3, it
was noted that 26% of lymphocytes coexpressed CD4 and CD8
and the proportion eventually peaked at 40%. These cells were
not reported before year 3, but the aggregate percentage of
CD4+ and CD8+ T cells exceeded 100%, suggesting that
CD4+CD8+ cells had always been present. A malignancy work-
up included a polymerase chain reaction (PCR) for clonal T cell
rearrangement (negative), fluorescent in situ hybridization for
B-cell chronic lymphocytic leukemia (negative), and cytogenet-
ics (normal chromosomes). Human T-lymphotropic virus type-
1 serology was negative.
Flow cytometry showed that the density of CD4 was lower on

CD4+CD8+ T cells than on CD4+ T cells (Figure 1B). Because
HIV infection results in down-
regulation of CD4, we measured the frequency of HIV infection
with semiquantitative PCR. Infection was detected in 0.01% of
CD4+ T cells but <0.001% of CD4+CD8+ cells (Table 1); there-
fore, double-positive cells were not a major infection target. Con-
sistent with this finding, expression of CCR5 and CXCR4
was lower in CD4+CD8+ T cells than in CD4+ T cells, and
there was less viral entry of CD4+CD8+ T cells than CD4+ T
cells after spinoculation with CCR5-tropic and CXCR4-tropic vi-
ruses (Table 1).
A much larger fraction of CD8+ and CD4+CD8+ T cells was

activated compared with CD4+ T cells as measured by HLA-
DR/CD38+ expression (Table 1). The percentage of activated
CD8+ T cells was comparable to that seen in untreated individ-
uals and higher than that in treated patients, HIV controllers,
and uninfected individuals (Figure 1C).
CD4+CD8+ and CD8+ T cell fractions contained high levels

of effector memory cells (Table 1) that exceeded the percentage
seen in healthy donor and HIV-infected subjects (Figure 1D).
The CD4+CD8+ T cells, CD4+ T cells and CD8+ T cell produced
comparable levels of cytokines in response to polyclonal stimu-
lation (Table 1), but the pattern of the cytokine production in
CD4+CD8+ T cells was more similar to CD8+ T cells than CD4+

T cells (Figure 1E). To determine whether the cells were HIV-1
specific, they were stimulated with HIV-1 antigens. A similar

Received 6 January 2015; accepted 6 March 2015.
aPresent Affiliation: Virus-Cell Interaction Section, HIV Drug Resistance Program, National

Cancer Institute, Frederick, MD.
bPresent Affiliation: AIDS Research Institute IrsiCaixa, Institut d’Investigació en Ciències de la

Salut Germans Trias i Pujol, Universitat Autònoma de Barcelona, Badalona, Spain.
Correspondence: Christine M. Durand, MD, Assistant Professor, Division of Infectious Diseas-

es, Johns Hopkins University School of Medicine, 733 North Broadway Street, Miller Research
Building Room 869, Baltimore, MD 21205 (cdurand2@jhmi.edu).

Open Forum Infectious Diseases
© The Author 2015. Published by Oxford University Press on behalf of the Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs licence (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any
medium, provided the original work is not altered or transformed in any way, and that the work
is properly cited. For commercial re-use, please contact journals.permissions@oup.com.
DOI: 10.1093/ofid/ofv039

BRIEF REPORT • OFID • 1

mailto:cdurand2@jhmi.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


proportion of all 3 cell populations expressed TNF-α in re-
sponse to stimulation with Gag peptides (Table 1). In contrast
to a prior study in which CD4+CD8+ T cells were often mul-
tifunctional [2], <0.1% of CD4+, CD8+, and CD4+CD8+ si-
multaneously expressed TNF-α, IFN-γ, and IL-2 (Table 1).
Furthermore, although CD8+ T cells had a modest inhibitory
effect on viral replication, CD4+CD8+ T had no detectable effect
(Table 1).

CONCLUSIONS

We present the case of an HIV controller with a very large, per-
sistent population of CD4+CD8+ T cells (15%–40%). There is a
prior report of an HIV-infected individual with progressive dis-
ease who had elevated CD4+CD8+ T cells (approximately 7.5%)
over 8 years [3]. In that case, CD4+CD8+ T cells had a low CD8
density and were phenotypically similar to CD4+ cells, whereas in

Figure 1. Percentage of different T cell populations over time in the subject (A). Flow cytometry showing the large population of CD4+CD8+ T cells (B).
Comparison of activated (C) and effector memory (EM; D) CD8+ T cells in the subject compared with healthy donors (HD), untreated viremic patients, patients
on antiretroviral therapy (ART), and human immunodeficiency virus controllers (HC). The percentage of CD4+CD8+ T cells was too low in the other patients
for a meaningful comparison to be performed. Percentage of cells that expressed interferon-γ or tumor necrosis factor-α alone or in combination after
stimulation with anti-CD3 and anti-CD28 monoclonal antibodies.
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our case, the CD4+CD8+ T cells are similar to CD8+ T cells based
on the cytokine expression pattern and activation and memory
markers. Although some studies suggest that CD4+CD8+ T cells
have enhanced antiviral activity [2, 4], this was not observed here.
Although we were not able to determine the etiology of the

mutual expression of CD4 and CD8 on T cells, flow cytometry
revealed that the majority of these CD4+CD8+ T cells were effec-
tor memory cells with an activated phenotype. Human imm-
unodeficiency virus controllers generally have higher levels of
activated CD8+ T cells [5], elevated inflammatory biomarkers
[6, 7], and higher rates of atherosclerosis [8, 9] compared with
treated and uninfected individuals. The significance of this in-
flammation is an active area of investigation. A recent study re-
ported HIV controllers have higher rates of hospitalization
than treated patients [10]. Preliminary studies suggest that ART
decreases immune activation in some HIV controllers [11–13].
Randomized controlled trials are needed to determine the impact
of ART and/or anti-inflammatory treatment in HIV controllers.
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Table 1. Features of T Cell Subsets

CD4+ T Cells CD8+ T Cells CD4+CD8+ T Cells
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HIV-1 susceptibility

% infected cells (PCR analysis) 0.01% NA <0.001%
CCR5 positive 35% 25% 15%

CXCR4 positive 88% 59% 76%

% CCR5-tropic virus entry 27% 0.3% 6%
% CXCR4-tropic virus entry 20% 0.4% 7%

Polyclonal T cell responses

IFN-γ and/or TNF-α expression: Unstimulated cells 0% 0.5% 0.4%
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HIV-1-specific responses
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TNF-α expression: Gag-stimulated cells 5.2% 7% 6.1%
TNF-α, IFN-γ, IL-2 expression: Gag-stimulated cells <0.1% <0.1% <0.1%

% Inhibition of HIV-1 replication: Day 5 NA 29% 0%

Abbreviations: HIV, human immunodeficiency virus; IFN, interferon; IL, interleukin; NA, not applicable; PCR, polymerase chain reaction; PHA, phytohemagglutinin;
PMA, phorbol 12-myristate 13-acetate; TNF, tumor necrosis factor.
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