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HIV (yellow) infecting a human immune cell. Credit: Seth
Pincus, Elizabeth Fischer and Austin Athman, National
Institute of Allergy and Infectious Diseases, National
Institutes of Health

A new analysis supports prior reports that people
with sickle cell disease have lower rates of human
immunodeficiency virus (HIV) infection, but follow-
up cell studies did not reveal a mechanism to
explain the reduced risk. Shannon Kelly of Vitalant
Research Institute in San Francisco, CA, and
colleagues presented these findings in the open-
access journal PLOS ONE on April 8, 2020. 

A number of epidemiological reports have
suggested that people with sickle cell disease
experience low rates of HIV infection compared to
the general population. However, the mechanisms
behind this reduced risk remain unclear. To better
understand the reduced risk, Kelly and colleagues
conducted a two-part investigation. First, they ran a
new statistical analysis of data from a previous
study of people with conditions characterized by
low red blood cell count, including sickle cell
disease. They found that those with sickle cell

disease did indeed experience lower rates of HIV
infection.

Next, the researchers conducted a lab study of
immune system cells isolated from blood samples
from HIV-negative patients with or without sickle
cell disease. They hypothesized that lower risk of
HIV infection might be related to molecular
characteristics of immune system cells known as
CD4+ T cells.

The lab studies did find that CD4+ T cells from
people with sickle cell disease had lower levels of
CCR5, a key protein involved in HIV infection.
These cells also had lower levels of the protein
CCR7 and higher levels of the protein CD4.
However, further experiments showed that the cells
were no less susceptible to HIV infection than were
CD4+ T cells from people without sickle cell
disease.

These findings lend further support to the idea that
people with sickle cell disease are less likely to be
infected with HIV. However, further research is
needed to determine whether the molecular
differences uncovered in this study are related to
this lower risk, or if other mechanisms are at play.

The authors add: "The Transfusion Safety Study
which was conducted in 1985-1993 was
retrospectively reviewed to compare HIV status
between sickle cell disease (SCD) and other
congenital anemia participants who were routinely
exposed to blood products during the high-risk
period before HIV screening implementation. SCD
participants demonstrated a lower risk of HIV
acquisition compared to non-SCD participants." 

  More information: Kelly S, Jacobs ES, Stone M,
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Influence of sickle cell disease on susceptibility to
HIV infection. PLoS ONE 14(11): e0218880. 
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