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Inversion of CD4:CD8 ratio in 50 cutaneous biopsies of
patients with Kaposi sarcoma and human immunodeficiency
virus infection: A cross-sectional, descriptive, and
observational study in a single dermatology center

1 | INTRODUCTION

Kaposi's sarcoma (KS) is an endothelial cell cancer. It is more
common in patients with human immunodeficiency virus (HIV)
infection and is especially prevalent in patients with <200
CD4+ T-cells.

The CD4:CD8 T lymphocytes (TL) ratio is an immunological
indicator reflecting the status of patients with HIV infection. A
normal CD4:CD8 ratio is 21, with CD4+ TL ranging from 500 to
1200/mm?® and CD8+ TL ranging from 150 to 1000/mm?2. During
infection, HIV generates a decrease in the number of CD4+ TL
simultaneous to a consistent activation and expansion of CD8+
TL, which results in a low or inverted serum CD4:CD8 ratio.?
A low serum CD4:CD8 ratio is associated with depletion
and senescence of CD4+TL, as well as increased activation of
CD8+ TL.2

Recently, Caby et al., found that a serum CD4:CD8 ratio of
<0.3 is a risk factor for the development of KS, despite
combination of antiretroviral treatment (c-ART) and a CD4+TL
count 2500 cells/mm3.# Similarly, Poizot-Martin et al., found this
risk factor with a serum CD4:CD8 ratio <0.5 regardless of the
CD4+ TL count. Inverted CD4:CD8 ratio was present in 25% of
HIV-positive patients without KS compared to 72% of patients
living with HIV and KS.5

Certainly, CD8+ TL in HIV infection suffers alterations of their
differentiation with a progressive dysfunction undergoing immune
exhaustion. Chronic viral infections including HIV and vascular
endothelial growth factor (VEGF-A) production in other diseases,
have been implicated in the production of exhausted lymphocytes.>”

The role of seric and cutaneous CD8+ TL are poorly understood
in KS, and no studies have evaluated the role of cutaneous CD8+ TL
and CD4:CD8 cutaneous ratio in skin biopsies. The objective of this
study is to determine the relationship between the cutaneous
CD4:CD8 ratio in skin biopsies and serum CD4:CD8 ratio of KS
patients with HIV infection.

2 | METHODS

We performed a cross-sectional, descriptive, and observational study
in a single dermatology center. We included cutaneous biopsy
samples with a clinical and histopathological diagnosis of KS and HIV
infection. Only serum CD4:CD8 TL ratio determinations within
6 months before the diagnosis of KS or 6 months thereafter were
included in the study. Patients under 18 years of age and those with
nonviable paraffin-embedded tissue samples were excluded.

Once identified, the slides were processed for immuno-
histochemistry using the conjugated alkaline phosphatase and
peroxidase methods with specific results for CD4+ and CD8+ TL,
respectively, and visualized under a light microscope. CD8+ TL
were stained brown and CD4+ TL red. Subsequently, three
researchers independently counted CD8+ and CD4+ TL per field
at x60 magnification using the Image J program. An average
was performed for each case. Finally, we divided the distribution
of CD8+ TL in five patterns: perivascular-peritumoral (defined as
an infiltrate around the vascular and spindle cell proliferation
of KS), perivascular-peritumoral and peri-adnexal, perivascular-
peritumoral and interstitial, and interstitial-only.

Software R version 4.2.1 was used for statistical analysis. We
used the Fisher test to determine the correlation between cutaneous
and serum CD4:CD8 ratio with a cut-off point of <0.5 CD4:CD8

ratio.

3 | RESULTS

Fifty cutaneous biopsies were included. Among the demographic
variables, 49 patients were male, and one patient was female with a
mean age of 34 years. On histological examination, 12 cases were
classified as patch stage, 22 as plaque stage, and 16 as tumoral stage.

The cutaneous CD4:CD8 ratio was inverted (<0.5 cells/field) in

44 cases, ranged from 0.5 to 0.8 cells/field in four cases and 20.8
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cells/field in two cases. On the other hand, the serum ratio was
inverted (0.5 cells/mm®) in 47 patients, ranged from 0.5 to 0.8 cells/
mm?® in two cases, and 0.8 cells/mm® in one case. An inverted
cutaneous CD4:CD8 ratio correlated with inversion in serum
CD4:CD8 ratio (p =0.001).

A perivascular-peritumoral pattern of CD8+ TL distribution
was the most frequent (38 cases, 76%), followed by a mixed
perivascular-peritumoral and periadnexal pattern (six cases, 12%),
perivascular-peritumoral and interstitial (four cases, 8%) and only
interstitial (two cases, 4%) (Figure 1). Tumoral stage, had a lower
cutaneous CD8+ TL count compared with the other two stages
(Figure 2), while seric CD8 TL+ count remained elevated.

Inversion of CD4:CD8 cutaneous ratio <0.5 was observed
despite viral suppression of HIV (plasma HIV RNA <50 copies/mL)
in seven cases. Among these cases, two of them had 2200 CD4+ TL
in blood samples, and other two cases had 2500 serum CD4+ TL.
The other three cases had <200 CD4+ TL.
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FIGURE 1

4 | DISCUSSION

In the past, more attention has been paid to CD4+ TL counts in HIV
patients, while the CD8+ TL counts were relatively underappre-
ciated. CD4+TL recovery to 2500 cells/mm® is frequently
observed in patients under c-ART, however, CD8+ TL counts are
consistently elevated even after long-term treatment. Elevation of
CD8+ TL is associated with increased immune energy and risks of
non-acquired immunodeficiency syndrome-related clinical events
in HIV-infected patients during c-ART.*&?

All patients with virological suppression (plasma HIV RNA
<50 copies/mL) had an inversion of cutaneous CD4:CD8 ratio,
despite CD4+ TL count >200 cells/mm? in four patients. Therefore,
risk of KS persists regardless c-ART, virological suppression, and
CD4+ TL recovery in HIV. In 2017, Caby et al. conducted a cohort to
study factors implicated in “virological failure” in 10,012 HIV-infected
patients. Main factors associated with ratio restoration were c-ART
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Immunochemistry of Kaposi sarcoma (KS). CD8+ TL cells are illustrated in brown color and CD4+ TL cells in red color. Plaque

stage (A) and tumoral stage (B) of KS in a x20 field. Patch stage of KS in a x60 field (C). Plaque stage of KS in a x40 field (D). Tumoral stage of KS
in a x60 field (E). A perivascular CD8+ TL predominance in the endothelial proliferation of KS are observed, however, a lower CD8+ TL count
was presented in tumoral stages compared with patch and plaque stages.
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FIGURE 2 Box plot of histological stadium in Kaposi sarcoma and cutaneous CD8+ T-cells counts.

started during primary HIV infection whatever the CD4+ TL count or
starting CD4+ TL at least 500 cells/mm?>. Higher baseline CD8+ TL
counts was negatively associated with ratio restoration at 8 years,
only one-third of individuals achieved CD4:CD8 ratio restoration
with sustained virological control.*©

Exhausted CD8+ TL with dysfunction in many subsets are
presented in chronic viral infections and tumoral diseases with
VEGF-A production as HIV infection and spindle cells of KS,
respectively. The reason is still unknown; however, some
authors have raised the possibility that VEGF-A has a role in the
depletion of intratumoral CD8+ TL without affecting circulating
CD8+TL, generating an immunosuppressive tumor
environment.”**"1% On; the other hand, CD8+ TL in HIV infection

expresses immune exhaustion markers such as programmed

micro-

death-1 and T-cell immunoglobulin and mucin-domain containing-
3. Despite c-ART, CD8"TL counts remain increased. After
treatment initiation, viral load is rapidly controlled and CD4* TL
counts are progressively recovered, however, a persistent elevation
of exhausted CD8+ TL with dysfunction in several subsets and a
low CD4:CD8 ratio are observed.® In our study, the tumoral stage
had the least amount of cutaneous CD8+ TL, regardless of elevated
blood CD8+ TL count. Our hypothesis is that both VEGF-A, and
chronic viral infection of HIV are implicated in the production of

exhausted lymphocytes and could be an important factor to KS
histological progression.

The limitations of our study were the retrospective design and
the sample size. Our objective in future studies will be to determine if
the VEGF-A is implicated in the pathogenesis of the KS progression.

5 | CONCLUSIONS

The role of CD8+TL is poorly understood in KS. To our
knowledge, this is the first study that has evaluated the CD4:CD8
cutaneous ratio in comparison with the serum ratio. A cutaneous
CD4:CD8 ratio <0.5 cells/field correlated with a serum CD4:CD8

<0.5 cells/mm? ratio.
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