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Immune Restoration

WHAT IS IMMUNE RESTORATION?
Immune restoration means repairing the damage done to the immune system by HIV.

In a healthy immune system, there is a full range of CD4 cells that can fight different diseases. As HIV disease
progresses, the number of CD4 cells drops. The first CD4 cells that HIV attacks are the ones that specifically
fight HIV. Some types of CD4 cells can disappear, leaving gaps in immune defenses. Immune restoration looks
for ways to fill these gaps.

A healthy immune system can fight off opportunistic infections (Ols). Because these infections develop when
CD4 cell levels are low, many researchers think that CD4 cell counts are a good measure of immune function.
They believe that increases in CD4 cell counts are a sign of immune restoration. There is some disagreement
on this point. See “Are New CD4 Cells As Good As Old?” below.

HOW CAN THE IMMUNE SYSTEM BE RESTORED?

If antiretroviral therapy (ART) is started immediately after someone is infected with HIV, the immune system
won't be damaged. Unfortunately, very few cases of HIV are identified that early. As HIV infection continues, it
can damage the immune system. Scientists are exploring several ways to repair this damage.

Improving the function of the thymus: The thymus gland is a small organ located at the base of the
throat. It takes white blood cells that come from bone marrow and turns them into CD4 cells. It works the
hardest when you're just 6 months to 2 years old. It starts to shrink when you're in puberty. Scientists used to
think that the thymus stopped working by the age of 20. However, research shows that it keeps producing
new CD4 cells much longer, maybe until age 50. Strong ART can allow the thymus to replace lost types of CD4
cells.

When scientists thought that the thymus stopped working at a young age, they studied transplanting a human
or animal thymus into someone with HIV. They also tried to stimulate the thymus using thymic hormones.
These methods might still be important for older people with HIV.

Restoring the number of immune cells: As HIV disease progresses, the numbers of both CD4 (T4) and
CD8 (T8) cells drop. Some researchers are trying to maintain or increase the numbers of these cells.

o One approach is called cell expansion. An individual’s cells are multiplied outside the body and
then infused back into the body. A second approach is cell transfer. This involves giving a
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person some immune cells from the person’s twin or an HIV-negative relative.

o A third method uses cytokines. These are chemical messengers that support the immune
response. The most work has been done on interleukin-2 (IL-2), which can lead to large increases
in CD4 cells. Unfortunately, this did not lead to better health outcomes.

o Another approach is gene therapy. This involves changing the bone marrow cells that travel to
the thymus and become CD4 cells. Gene therapy tries to make bone marrow cells immune to HIV
infection. One approach is zinc finger inhibitors, which has been studied to produce CD4 T-cells
that lack the CCR5 co-receptor. Read more about the HIV life cycle.

Letting the immune system repair itself: CD4 counts have increased for many people who have taken
ART. Some scientists believe that the immune system might be able to heal and repair itself if it's not fighting
HIV. This approach seems more likely now that we know that the thymus keeps working until a person is
almost 50 years old.

Most people take medications to prevent Ols when their CD4 cell counts go below 200 copies/mL. However, if
these people take antiretroviral medications (ARVs) and their CD4 cell counts climb back over 200 copies/mL,
it is safe in most cases to stop taking medications to prevent these infections. Be sure to talk to your
healthcare provider before you stop taking any medication.

Reducing inflammation: HIV causes inflammation. This is linked to many diseases. Reducing HIV-related
inflammation might help restore the immune system.

ARE NEW CD4 CELLS AS GOOD AS OLD?

Most approaches to immune restoration try to increase the number of CD4 cells. This is based on the
assumption that when CD4 cells increase, the immune system is stronger.

When people with HIV start taking ART, their CD4 cell counts usually go up. At first, the new CD4 cells are
probably copies of existing types of CD4 cells. If some types of CD4 cells were lost, they won’t come back right
away. This could leave some gaps in the body’s immune defenses.

However, if HIV stays under control for a few years, the thymus might make new CD4 cells that could fill in
these gaps and restore the immune system. Some of these CD4 cells might help control HIV infection. Some
anti-HIV medications lead to greater increases in CD4 cell counts than others. There is no information yet on
whether this leads to better health outcomes.

Many people taking strong ARVs now have normal CD4 cell counts. However, people with HIV are now living
longer and developing chronic diseases such as cancer and heart disease. These occur at higher than normal
rates based on age.

Recent research shows that the lowest level of a CD4 count (the nadir) may predict central nervous system
problems better than the current cell count. Increasing the CD4 count did not reduce these symptoms.

A normal CD4 cell count by itself does not mean that the immune system has been restored. Research is
continuing to see if there are better ways to measure immune health.
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