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What is a virus? 

A biological package of: 
 
1.  Information (DNA or RNA) 

•  The genetic code or set of 
instructions 

2.  Machinery (proteins) 
•  Some of the bits the virus 

needs to make a new virus 

3.  (Sometimes) an envelope – 
derived from the cell membrane 

ALL viruses need to get into a living cell to hijack 
parts of the cell’s own machinery to make more 
viruses. 



HIV – the virus particle 

A “retrovirus” 
 

•  The viral enzyme, 
reverse 
transcriptase, 
transcribes viral RNA 
into DNA 

•  The proviral DNA is 
integrated into the 
cell’s own DNA by 
the viral enzyme 
integrase  



The virus lifecycle 

CD4 
count 

Viral 
load 



What does a CD4 cell do? 
• CD4 cells are T cells 
that have CD4 
molecules on their cell 
surface 

• They orchestrate the 
response of the 
acquired immune 
system to infection 



Some basic terms 
•  Virus = Virus particle = Virion 
•  AIDS – Acquired immune deficiency syndrome 
•  Genome – the genetic material of an organism 
•  Retrovirus – a virus that turns RNA into DNA 
•  Anti-retroviral – a drug that attacks retroviruses 
•  Receptor – a molecule on a cell that another molecule binds to 
•  Antibodies – chemicals (proteins) that the immune system makes 

against an infectious agent 
•  Antigen – something that provokes an immune response, e.g. 

Antibodies 
•  Inflammation – a complex response of the body to something 

harmful 
•  Cytokines – chemical messages made by cells that affect other cells 



The immune system 
• Very complicated! 

•  The acquired  or adaptive immune system produces responses 
against infections that are highly specific to the pathogen* 
•  B cells making antibodies 
•  T cells – a variety of anti-infection responses and “help” 

•  The innate immune system 
•  Based on pattern recognition of types of pathogen 
•  Not specific 

•  The two systems interact and are not completely separate 

*pathogen = a bug that causes infectious 
disease 





Genetic diversity of the HIV -1 M group 



Primary or acute HIV 
• Most people feel unwell 
• A few weeks after infection 
• Relatively non-specific and 
can be mild 

• “Classic” = fever, rash, sore 
throat 

• Blood tests: 1) RNA; 2) 
Antigen – p24; 3) Antibody* 

• Viral load typically very high *The development 
of antibody = 
“seroconversion” 



Tests for HIV 

The recommended test in the UK is a 4th generation combined 
antigen/antibody test. These will show evidence of HIV infection in the 
great majority at 4 weeks after infection.  



More about genes 
• A genotype is the genetic sequence of an organism that 

determines the phenotype (what it looks like and does etc) 

DNA: 
 
•  A, T, C and G are “bases” in a 

“nucleotide” chain 
•  Three bases make a “codon” 
•  A codon encodes for an amino 

acid 
•  An amino acid is a building block 

to make a protein 



Mutations 
• Each amino acid is represented by a letter, e.g. M = 

Methionine, V = Valine 

• A common drug resistance mutation is “M184V” 
•  At codon position 184 in the nucleotide chain, a mutation has 

occurred that means that methionine has been replaced by valine 

• Mutations change the shape and/or the behaviour of the 
protein that is built 



How does HIV cause immune problems? 

CD8 T cells play an 
important role in this 
initial control of viral load 
in blood (viraemia) 



It’s not just about HIV attacking CD4 cells 
• HIV is not cleared by the immune system, resulting in 

persistent infection 
•  Antibodies don’t work well enough 
•  T cell responses are not effective in clearing infection – CD8 cells 

control replication 

•  It causes massive “immune activation” 
•  The immune system goes into overdrive and becomes 

dysfunctional, resulting in accelerated cell death 



HIV evades the immune system 
•  In other viruses, e.g. influenza, the immune system clears 

the infection and produces antibodies that prevent re-
infection by the same strain 

• HIV 
• Viral targets are concealed so the immune system 

cannot see them well 
• Has a high replication and mutation rate so bits of the 

virus recognised by the immune system can rapidly 
change so that they are no longer “seen” by the specific, 
adaptive system 

• Viral proteins inhibit cellular processes that have 
evolved to protect us against virus infections 



Fusion inhibitor 
Co-receptor antagonist 

Nucleoside RT inhibitor  
Non-Nucleoside RT inhibitor 

Protease inhibitor 

Integrase inhibitor 



A very brief history of HIV treatment 

Recognition 

1981 – first 
cases of AIDS 
described in the 
USA 

1985 – first 
HIV tests 
developed 

1987 
AZT approved 

Mono and 
dual therapy HAART 

The 90s – 
development of 
NRTIs and 
protease 
inhibitors 

More classes, 
more active 

1996 –the 
Vancouver 
conference 

Late 90s / 
early 2000s 
– better PIs, 
NNRTIs 

2006 – 
Darunavir, 
Raltegravir, 
Etravirine 

2006 à 
Combination pills 
and further 
enhancements in 
tolerability etc 

Long acting, 
vaccine, cure? 



Evolution in viral load control 



Exceptions to the rule(s) 
• Some (rare) people can spontaneously control viral 

replication without drugs 
•  Often immune responses, which are lost early in most people, are 

preserved 
•  Less immune activation 

• Some viruses are different and work less well 
•  e.g. nef  deletion   

• Some people are intrinsically less susceptible to infection 
•  e.g. CCR5 deletion 



Why doesn’t the virus ever go 
completely? 
• Early in infection, a reservoir of “resting” cells is 

established 
•  Very long lived 

•  There may be “sanctuary sites” 
•  The CNS 
•  The gut  



Approaches to cure 
•  “Kick and Kill” 

•  Wake up the resting cells so they express virus, then kill them 
•  Destroy enough of the reservoir so really cured 

•  “Functional cure” 
•  Manipulate the immune system in some way that makes long term 

control of virus possible without medication 

• Gene therapy 
•  Make cells resistant to virus 
•  Gene editing – delete the virus from infected cells  



Aims of treatment 
• Durable suppression of virus 
• Reconstitution / Maintenance of immunity 
• Dramatic reduction in illness and death  
• Prevention of transmission 

•  Vertical transmission 
•  Through sex 
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START Study Design 

HIV-infected individuals who are ART-naïve with CD4+ 
count > 500 cells/mm3 

N = 4685 

Immediate ART Group 
Initiate ART immediately  
following randomization; 

N=2,326 

Deferred ART Group  
Defer ART until CD4+ count 

declines to < 350 cells/mm3 or 
AIDS develops; N=2,359 

Primary composite endpoint, target = 213 
•  Serious AIDS or death from AIDS 
•  Serious Non-AIDS Events and death not attributable to AIDS 

o   CVD, ESRD, decompensated liver disease, & non-AIDS defining cancers 

Overall risk reduction = 57% 
 

AIDS  = 72% 
 

Serious non-AIDS = 39% 
 



Most Common Grade 4 Events, Unscheduled 
Hospitalizations, or Death from Any Cause 
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Limitations of ART? 
• ART appears not to reduce levels of inflammation to HIV 

negative controls 
• Questions 

•  Is all the inflammation caused by HIV? 
•  Will starting treatment earlier make a difference? 
•  Are other interventions needed, e.g. in the gut? 

• What will be the effects of decades of current ART? 



BEING AN HIV DOCTOR 
AND WORKING IN THE 
NHS 



HOW DO YOU THINK I 
SPEND MY WORKING 
DAY? 



Why I chose the specialty 
•  The work 

•  The mixture of medicine, public health and long term care 

• An interest from an early age 



Why else I chose the specialty 



The good bits about the job 
• Patient care 

•  Getting to know people well 
•  Helping and being trusted 
•  Being able to use my specialist knowledge to talk with people about 

the right decision 
•  Hearing people’s stories 

• My team 
•  Being able to provide a good, holistic service (for now) 
•  Being able to respond flexibly to people’s needs (for now) 



The stuff that maintains my professional 
interest 
• Research and new data 

• Examining for the Diploma in HIV medicine  

• Working with BHIVA 



The frustrations 
• Seeing the impact of cuts, the housing crisis etc and 

feeling helpless 
•  The way that the NHS re-organisation and cost pressures 

are distracting from patient care 
•  Trying to get managers to understand 
• Dealing with NHS England 

•  Slow 
•  Bureaucratic 
•  Sometimes appears actively antagonistic (see PrEP debacle) 



Current issues 
• What will sexual health transformation mean for HIV 

services and patients? 
•  The effect of targets for use of generics. 
•  Lack of leadership, accountability and unity of purpose in 

London 
• Opportunities in some areas, but who can make them 

happen? 



The future NHS 



Jargon 
•  “STP” – sustainability and transformation plan 

•  Now increasingly being called “partnerships” 
•  Re-inventing the wheel without changing legislation? 

•  “Integrated” care 

•  “Place based” care 



Doctors and advocates 
•  In theory patient engagement and involvement should be 

part of all service delivery and planning  

Advantages (many) 
•  Design services in a way that 

accounts for the preferences 
and views of those that 
actually use them 

•  Unique areas of knowledge 
and expertise 

•  Drivers for action 
•  Help achieve best outcomes 

Problems 
•  Activities are rarely, if ever 

funded properly 
•  “Tick box” exercise 
•  The NHS has a history of 

top-down management 
•  Arenas for patient 

involvement change, or 
are lost, with each re-
organisation 



Opportunities within HIV medicine 

BHIVA 
Guidelines 

BHIVA 
Conference 

/ Other 
events 

In clinics 

The CRG 

Engagement 
with NHSE 

commissioning 

Peer 
support 

Engagement 
with local 
services 

Research 



WHAT IS DONE WELL / 
COULD BE DONE BETTER? 



THANK YOU 
Iainreeves@nhs.net 


