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Sheffield Teaching Hospitals study sheds light on pneumonia risk in 
people living with HIV. 
 
An MRC funded study by researchers from the Florey Institute of the 
University of Sheffield and Sheffield Teaching Hospitals has uncovered a 
possible reason to explain why some people living with HIV are still more 
susceptible to pneumonia, despite taking effective antiviral treatment. They 
found that an important ‘first responder’ immune cell in the lung is less 
efficient at killing the bacteria responsible for causing pneumonia. This could 
be due to a protein from the surface of the virus that persists in the lung 
during antiviral therapy and interferes with this cell’s normal function. 
 
 What was the purpose of the study?  
 
The team, led by Dr Paul Collini from the hospital’s directorate of 
communicable diseases, wanted to determine how HIV infection might affect 
the body’s defence against an important bacteria species that causes 
pneumonia and meningitis, the pneumococcus. These infections are more 
common in people living with HIV and while antiretroviral medicine has 
dramatically reduced the risk, these infections are still more likely than in 
people without HIV. 
 
The researchers focused on an innate immune cell called the macrophage 
that plays a critical role in finding, internalising and killing the pneumococcus. 
Macrophages can be thought of as first responder cells to infection, patrolling 
like security guards. Sometimes it becomes necessary for the macrophage to 
intentionally self-destruct, to destroy any remaining bacteria. However, HIV is 
known to re-programme macrophages and make them more resistant to 
death. The researchers asked whether this re-programming would impact on 
the macrophage’s ability to kill pneumococci in people on antiretroviral 
therapy.  
 
What did the researchers do? 
Volunteers from the Sheffield Teaching Hospitals NHS Trust HIV clinics who 
were well and on antiretroviral therapy donated macrophages from their blood 
and their lungs by bronchoscopy. The responses of the cells to the 
pneumococcus bacteria were compared in the laboratory with those from 
volunteers without HIV.  
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What did they find? 
First they discovered that macrophages from the blood of volunteers without 
HIV were less prone to die and less efficient at killing the bacteria if they were 
first exposed to HIV in the lab.  Importantly this happened in cells exposed to 
HIV even if the cells didn’t become infected with the virus. They then 
observed the same response in cells that had been extracted from the lungs 
of the volunteers with HIV compared to those without HIV.  
 
These findings led the researchers to consider why these cells were behaving 
differently. When treated with antiretroviral drugs, there is usually no active 
(reproducing) virus in the blood of people with HIV. So the team asked how 
well antiretroviral therapy was controlling the virus in the lung. Using 
ultrasensitive measurements, they were able to detect very small amounts of 
HIV as well as a protein it produces called ‘gp120’ in fluid washed from the 
lungs.  They then looked to see what happened if healthy macrophage cells 
were treated with the gp120 protein, instead of the virus. Results showed that 
even using the same low concentrations they had found in the lungs the cells 
became less able to kill the bacteria. 
 
What does this mean? 
 
The study tells us a little more about why the immune system can still struggle 
to fight this bacterial cause of pneumonia in people with HIV, even when on 
treatment. Intriguingly the defect is similar to one that has been seen in 
smokers with chronic bronchitis, who are also more likely to get this infection. 
This understanding will help scientists to develop new ways of strengthening 
the immune system against this infection.  
The study also shows that although antiretroviral therapy is very good at 
controlling the virus in the blood stream, there may be low level viral activity in 
the lung. This mirrors recent discoveries by other scientists and shows that 
the lung can harbor HIV similarly to what has already been see in other parts 
of the body like the gut or the brain.  
So should people living with HIV be worried about this? No more than before 
as the majority of people on antiretroviral therapy won’t get this infection and it 
is still more likely to affect people who smoke. However, the study does show 
that HIV continues to influence the lung and so it makes sense for people with 
HIV to look after their lung health, particularly by avoiding smoking and 
ensuring they are up to date with vaccinations against pneumonia and flu. 
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