
Lay summary  
 
What were the main findings of this research and what do 
they mean? 
 
We found that alveolar macrophages taken from the lungs of 
volunteers with HIV responded to pneumococcal bacteria in a 
different way from the same cells of volunteers without HIV. 
 
Although the alveolar macrophages were initially just as good at 
ingesting and killing the bacteria, they tended to be less effective 
at sustained killing and completely eradicating the bacteria. 
Ultimately after almost a full day of exposure the cells from HIV 
seropositive volunteers were more likely to still contain live 
bacteria.  
 
Associated with this was another finding. The alveolar 
macrophages from volunteers without HIV infection began to die 
from about half a day after they were exposed to the bacteria. 
They did this themselves by committing a form of ‘cell suicide’ 
called ‘apoptosis’. We have seen this before using similar cells 
from the blood of volunteers and lung cells from other volunteers. 
We already know that this is a normal response of the cells when 
they have not successfully killed all the bacteria they have eaten 
by other mechanisms. Apoptosis ensures the macrophage kills any 
bacteria that remain viable within the cell. We found that there was 
significantly less cell death, and less apoptosis, in the alveolar 
macrophages from HIV seropositive volunteers and this was the 
cause of the lower levels of bacterial killing. 
 
These findings suggest that HIV infection is somehow preventing 
the cell from undergoing apoptosis and that this has the knock on 
effect of preventing the cell from removing the surviving bacteria. 
The  persistence of bacteria results in inflammation in the air 
spaces of the lung and causes pneumonia and or invasion of the 
bacteria to other sites in the body . 
 
What is important is that this change in the response was seen in 
the macrophages from HIV seropositive individuals who had been 
receiving efficacious antiretroviral medicines for an average of 6 
years with CD4 counts that approximated those of HIV 
seronegative individuals and fully suppressed HIV viral loads. 
Because of this, we sought to find out whether there were any 



other differences in the lungs between the volunteers with and 
without HIV.   We found that in some cases there was some HIV 
virus in the alveolar macrophages. We also found that the 
numbers of some other immune cells in the lung, known as CD8 
positive T-lymphocytes, were elevated. This is known to be the 
case in those who have never received any treatment, but had not 
been thought to be the case with longterm therapy.  
These results suggest that either the low level presence of HIV 
virus or the altered numbers of lymphocytes may be affecting the 
alveolar macrophages’ ability to respond to pneumococcal 
bacteria. We are currently testing these possibilities. 
 
However, we saw no indication that the alveolar macrophages had 
switched on different genes or were primed to respond differently 
to bacterial infection in general, suggesting the changes observed 
were quite selective for the regulation of the bacterial killing 
associated with cell death.. 
 
What are the implications of this research? 
 
It is possible that this alteration in the ability to the macrophage to 
die and remove bacteria is part of the reason why people with HIV 
are still more likely to get serious forms of pneumococcal infection, 
even though they are using anti HIV medicines.  
 
We need to better understand why the macrophages are behaving 
like this in order to find a way to enable the cells to respond more 
normally to pneumococcal infections. One strategy will be through 
understanding whether the ongoing presence of virus in the lung is 
common and if it is whether we can use new approaches to 
suppress the virus further. 
 
The finding that the lymphocytes in the lung are also altered raises 
the possibility that there may be abnormal inflammation in the lung 
of people with HIV, despite their treatment. We would like to look 
into this further and see if these persistent changes could be 
relevant to recent findings that lung diseases such as chronic 
bronchitis and emphysema are more common in HIV. Whilst they 
are often associated with smoking, they are also characterized by 
increased inflammation in the lung and we need to study the 
implications of these changes to see whether persistent 
inflammation in the lung might have consequences for people 
living with HIV.  


