
Pneumonia in HIV

The modulation of macrophage The modulation of macrophage 
apoptosis during Streptococcus 
pneumoniae infection by HIV-1



What’s the problem?

• People with HIV infection are more 
likely to get pneumonia, even if taking 
anti retroviral treatment.

• The cause of this problem is a bug 
(bacteria) called the ‘pneumococcus’. 

• As well as pneumonia it can also cause • As well as pneumonia it can also cause 
meningitis (a brain infection) and 
septicaemia (blood poisoning). 

• Together these are known as IPD 
(invasive pneumococcal disease)



But how can this be if HIV medicines make 
the immune system strong again?

• It’s correct that people taking anti 
retroviral medicines are much less 
likely to suffer the infections and 
illnesses associated with AIDS.

• For some reason though, HIV • For some reason though, HIV 
medication is less good at 
protecting against infections from 
this bacteria.

• I am trying to find out why.



So how likely am I to get this infection?
In Europe and the USA, every year about 11 
people in every 100,000 in the general 
population become ill with IPD. 
In those with HIV, this rate is about 700 for 
every 100,000.

If you like football you might want to think If you like football you might want to think 
of this in terms of people in Wembley 
stadium, which fits almost 100,000 people.

11 people is about a row of seats at the front.
700 people would fill most of the front block

When on treatment the risk with HIV drops to 
about 70 per 100,000, but this is still 6 times higher than for those with no HIV
In the UK this equates to about 70 people per year.



So how bad is 70 cases a year then?
• Unfortunately IPD is a severe disease. 
• Often patients need to be admitted to 

intensive care. 
• Up to a third don’t survive.
• This is despite us having the best 

antibiotics and vaccines available.

• In some parts of the world both HIV and 
pneumococcal disease are more common.

• For example, in African countries the rate 
of IPD in HIV is about 4250 per 100,000 
per year. 

• IPD is one of the leading causes of death 
in HIV

This is why understanding how HIV makes pneumococcal infection more 
likely is so important



The science and hypothesis

• I think HIV might affect the 
behaviour of a cell called the 
macrophage. macrophage. 

• It patrols parts of the body that 
come into contact with the 
outside world, such as the lung, 
and keeps them clean. The name 
translates from Greek as 'big 
eater'. 



• The macrophage cell hoovers up 
dust, dead cells and other debris in 
the airspaces. 

• This is also how it controls 
pneumococci. 

• The macrophage ensures no bacteria 
survive after they’ve been ingested by 
triggering its own death, unleashing 
powerful enzymes that digest cell and 
bacteria alike in a process known as 
‘apoptosis’.

Cell senses bacteria Some bacteria may 
survive...

...so the cell kills itself 
and with it the bacteria 

Cell eats & kills bacteria



• In the lab, I have discovered that 
HIV or simply proteins parts of 
HIV prevent the macrophage 
from killing itself.

• This means that the pneumococci 
aren’t being killed.

HIV

aren’t being killed.

• I want to find out if this is what happens with macrophages from the 
lungs of people with HIV.

• To do this I need to get a sample of these cells from in side the lung
• Then, in the lab, I can see how they behave when they encounter 

pneumococci bacteria



• Macrophage cells can be gently 
washed out of the airspaces (alveoli) 
of the lungs

• To do this a thin fibre optic tube with 
a camera is passed into the windpipe 
via the nose.

• Saline is then put down the tube into 

How to get cells from the lungs

• Saline is then put down the tube into 
a small lobe of one lung and sucked 
out again.

• This now contains some  
macrophages.

• The tube is called a bronchoscope
and the wash procedure is known as 
bronchoalveolar lavage or BAL for 
short



Does it hurt? 

• Most people feel a little discomfort when the tube goes into 
the nose and then the windpipe.

• The doctor gives sedation through the arm to lessen this and 
also uses an anaesthetic spray to numb the nose and throat.

• Once inside the bronchi (medium sized wind pipes) the are 
no pain nerves and you don’t feel anything.



Is it safe?
• Bronchoscopy is a safe 

procedure which carries little 
risk. 

• It is common for the test to cause 
some coughing, and a minor sore 
throat that settles within a day or 
two. two. 

• Complications are rare but if 
they occur, they may include 
bleeding, an allergic reaction to 
medicines, a fever and also a 
pneumothorax (a collapsed lung 
due to air escaping from inside to 
outside the lung – but this is only 
when a biopsy is taken). 



This sounds like it takes a while...

• Volunteers for this study 
need to attend the Royal 
Hallamshire Hospital twice.

• Once to have a blood test 
and breathing test to check 

• The bronchoscopy visit 
takes between 2 and 3 
hours:
– 15 minutes for check in by a 

nurseand breathing test to check 
the lungs are healthy

• Then a second time for the 
bronchoscopy

– 20 minutes for the procedure
– Up to 2 hours (often less than 

1 hour) to recover and allow 
sedation to wear off

Once the bronchoscopy has been completed the volunteer finishes the study 



How to find out more
• There are links on this web page to information about the study and 

bronchoscopy.
• You can contact the study team a number of ways.
• If you attend HIV services in South Yorkshire ask your doctor in the clinic.
• Alternatively contact us directly using the email and phone numbers on 

this web page.

Thank you for taking the time to read 
about this study
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