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mission statement The Canadian AIDS Treatment Information Exchange
(CATIE) is committed to improving the health and quality of life of all
people living with HIV/AIDS (PHAs) in Canada. CATIE provides HIV/AIDS
treatment information to PHAs, caregivers, health care providers, and
AIDS service organizations who are encouraged to be active partners in
achieving informed decision-making and optimal health care.

This Practical Guide to HAART is chock-full of useful information about treating
HIV and AIDS. However, because some of the concepts are complex, we encourage

readers to read it at their leisure, one section at a time.

permission to reproduce This document is copyrighted. It may be reprinted and
distributed in its entirety for non-commercial purposes without prior permission, but
permission must be obtained to edit its content. The following credit must appear on any
reprint: This information was provided by the Canadian AIDS Treatment Information Exchange
(CATIE). For more information, contact CATIE at 1-800-263-1638.

disclaimer Decisions about particular medical treatments should always be made in
consultation with a qualified medical practitioner knowledgeable about HIV-related illness
and the treatments in question.

The Canadian AIDS Treatment Information Exchange (CATIE) in good faith provides
information resources to help people living with HIV/AIDS who wish to manage their own
health care in partnership with their care providers. Information accessed through or published
or provided by CATIE, however, is not to be considered medical advice. We do not recommend
or advocate particular treatments and we urge users to consult as broad a range of sources as
possible. We strongly urge users to consult with a qualified medical practitioner prior to
undertaking any decision, use or action of a medical nature.

We do not guarantee the accuracy or completeness of any information accessed through or
published or provided by CATIE. Users relying on this information do so entirely at their own
risk. Neither CATIE nor the Public Health Agency of Canada nor any of their employees,
directors, officers or volunteers may be held liable for damages of any kind that may result from
the use or misuse

of any such information. The views expressed herein or in any article or publication accessed

or published or provided by CATIE are solely those of the authors and do not reflect the policies
or opinions of CATIE or the official policy of the Public Health Agency of Canada.
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HIV and AIDS:
the basics




If someone asks
about your HAART
medications, they
aren’t presuming
that you have
blocked arteries.
And when they
want to know
what'’s in your
cocktail, they
aren’t trying to
find out your
secret recipe

for the perfect

martini.

The decisions that people living with HIV and AIDS
(often referred to as PHAs or PWAs) must make about treating the disease can
often seem overwhelmingly difficult. In this guide, we hope to provide the
latest on what is currently known about the various aspects of treatment, as
well as a bit of skepticism about anyone claiming to have definitive answers
on this topic. We don’t know it all, but we will try to tell you what is known
and, sometimes more importantly, what is not known about infection with

the Human Immunodeficiency Virus (HIV) and how to treat it.

If you have only recently been diagnosed as HIV positive — or just want a
refresher course on the basics — you may want to start at the top to read our
description of the virus, the immune system that fights it, the stages of the
disease, the drugs that attack it at each point in its life cycle, and the tests
that will be used to assess your health status. Having a basic understanding
of all of the above is very useful for anyone living with HIV or AIDS. It will
help you understand the HIV information you read, increase the likelihood
of effective communication with your doctor(s), and, we hope, assist you in
your journey along the path of making treatment decisions.

If you’'ve been around the HIV world for quite some time but are now
considering starting or changing drug therapy, you might want to skip down
to the section on, you guessed it, “Treating HIV.” Because HIV belongs to a
group of viruses called retroviruses, treatment to fight HIV infection is known
as antiretroviral therapy (ART) or anti-HIV treatment. Because we have learned
that the best way to treat HIV effectively is with a combination of at least three
antiretroviral drugs, you will most often see this multiple-medication approach
referred to as HAART, which stands for Highly Active AntiRetroviral Therapy, or
as a drug cocktail or combination therapy.

Throughout this guide, we’ve tried to explain all the basic terms you'll need to
know. However, if you're new to the world of HIV, it might be a good idea to also
take a glance at an AIDS glossary and learn some of these basic terms. Otherwise,
you might sometimes feel that everyone’s speaking in a secret code. Here are some
HIV/AIDS glossaries available on the Web:

0 Gay Men’s Health Crisis (GMHC) — AIDS Medical Glossary: \
http://www.gmhc.org/health/glossary.html

O HIV/AIDS Treatment Information Service (ATIS) — 4th edition of the
Glossary of HIV/AIDS-Related Terms:
www.aidsinfo.nih.gov/

O San Francisco AIDS Foundation — Glossary of HIV/AIDS-Related Terms:
www.sfaf.org/treatment/glossary/index.html /
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At the time of this
writing, there are
more than 20
antiretroviral drugs

and drug combinations

available in Canada.

At the time of this writing, there are more than 20 antiretroviral drugs (including
the various combinations and formulations) available in Canada. Many other
drugs are being studied, and several should become available within the next
couple of years. Some of the latter are already options for those willing to enter
the clinical trials where they’re being studied. This obviously means that there
are now a huge number of possible therapeutic combinations.

For many thousands of PHAs, these combinations have extended life and
improved health. In many cases, when effective drugs are available, their use
can result in significantly restored immune function and the ability to fight off
the infections that once would have been fatal. So instead of what many would
have once considered an inevitable downhill slide into illness and death, there
is now hope that — for those living in parts of the world where the drugs are
available — disease progression can be slowed down or even reversed.

But there are downsides that have become more evident the longer people
have stayed on HAART:

O First, in some people, there are very serious side effects and long-term
complications that can result from these powerful drugs. Even a single
drug can cause side effects, and using several at the same time means that
this risk increases. For many people today, the miserable symptoms that are
sometimes caused by drugs are the major issue in their ability to continue
taking them.

O In addition, many people have trouble sticking to the scheduling and
other requirements of their drug regimens over the long haul. Continuing
to take the drugs exactly as directed is called adherence. Not doing this, non-
adherence, is a major cause of drug resistance and, ultimately, drug failure
(for a full discussion of what this means, see the “Drug Resistance” section).

O And that leads us to the many people who have been on treatment for
a long time for whom the drugs have quit working in the way that is
needed. For those people — called the treatment-experienced or the heavily
pre-treated — there may be few or no remaining treatment options.

So, while scientific advances have increased our understanding of HIV disease
and provided new weapons in the fight against it, HIV treatment has grown
more and more complex. And there are many questions to which we do not
yet have definitive answers. Even the opinions of experts in the field often vary
on such questions as the best time to start treatment, the best combination

of drugs to use and in what order to use them, whether treatment should be
continued lifelong or cycled in various ways, and so on. This guide is intended
to provide a summary of the current scientific thought on these and other
issues. There are no simple answers here, but there is information that may
help you make decisions about treating HIV in the most effective and lifestyle-
friendly way possible.
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See “Appendix A,
Antiretroviral Drugs,”
for a listing of all the
drugs now approved
in Canada, as well as
those currently being
studied. This listing
includes the names
of the drugs and their

manufacturers.

the viral life cycle

Like all viruses, HIV cannot multiply by itself.

It must get inside a cell in order to make copies of itself. When HIV infects a
cell, it takes over the cell’s control centre. From there, the virus starts to make
new copies of itself (it reproduces or replicates). These newly minted viruses
then go on to infect other cells. Without treatment, experts estimate that up
to 10 billion copies of HIV may be made every day. Understanding how HIV
replicates can help you understand how antiretroviral drugs work. All of these
drugs interfere with key stages of viral replication.

lipid The HIV Virus
membrane Human immunodeficiency virus (HIV) is made
up of two strands of genetic material called RNA.
HIV RNA Along with the RNA, HIV contains three key
enzymes:

O reverse transcriptase
O integrase
0 protease

These enzymes are chemicals that help the
protease virus make copies of itself. The outer surface
of the virus is covered with proteins called
gpl20 and gp41l.

1. HIV enters a cell

HIV uses the proteins on its surface to lock on to the parts of the cell called
the CD4 receptor and the co-receptors, such as CCR5 and CXCR4. Once HIV is
attached to the receptors, the virus can fuse with the cell. Then the contents of
the virus are inserted into the cell. Not all of the cells in your body have CD4
receptors; the most important cells that do are called CD4+ T cells or T4 cells.

Drugs known as entry inhibitors are being developed to prevent HIV from
getting inside cells. Some of these drugs are designed to block the co-receptors

while others prevent the virus from fusing with the cell. The first entry
inhibitor approved in Canada was T-20 (enfuvirtide, Fuzeon).

HIV RNA

E

CD4 receptor

cell’'s DNA
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2. HIV takes control of the cell

Inside the cell, the reverse transcriptase (RT) enzyme converts the viral RNA into
DNA. Now the genetic material of the virus matches the genetic material of the
cell. Drugs called reverse transcriptase inhibitors slow down or stop the action of
the RT enzyme. The three types of these drugs are:

O nucleoside analogue reverse transcriptase inhibitors (NRTIs)

O non-nucleoside analogue reverse transcriptase inhibitors (NNRTIs)

O nucleotide analogue reverse transcriptase inhibitors (nucleotide RTIs)

The NRTIs, commonly referred to as nukes, were the first drugs approved
for the treatment of HIV and continue to be a major part of many PHAS’
drug regimens. Currently approved nukes are:

0 3TC (Epivir, lamuvidine) O abacavir (Ziagen) O AZT (Retrovir)
O d4T (Zerit) O FTC (Emtriva) 0 ddl (Videx)

There are also combinations of nukes, taken as one pill:

O AZT/3TC in one pill (Combivir) 003TC/abacavir (Kivexa)
0 AZT/3TC/abacavir in one pill (Trizivir) OFTC/tenofovir (Truvada)

Many other nukes are being studied.

The NNRTIs, or non-nukes, were developed later than the nukes, but due
to their powerful ability to suppress HIV they have also become an important
component of many PHAs’ approaches. Currently approved non-nukes are:

O delavirdine (Rescriptor) O efavirenz (Sustiva)
0 nevirapine (Viramune)

The nucleotide RTIs are very similar to the nukes but require one less

processing step to work in the body. The one nucleotide RTI available
in Canada is:

0 tenofovir (Viread)

There are several other nucleotide RTIs being studied.

HIV enters cell

reverse
transcriptase

HIV
- D4+ cell HIV RNA is
ce
. converted
— to DNA

HIV takes control of the cell>




cell's DNA 3. HIV becomes part of the infected cell

The second viral enzyme, called integrase, inserts the newly converted

viral DNA into the cell’s own DNA. With the viral DNA integrated into

the DNA of the cell, the virus has become part of the cell. This process

has sometimes been compared to putting a “bug” in a computer software
program. Researchers are working to develop drugs that will interfere with
the action of integrase. Right now, there are no approved integrase inhibitors.

integrase

4. HIV tricks the infected cell into making copies of itself
At this point, if the infected CD4+ cell is activated — which happens any
HIV DNA time the immune system is called upon to respond to an infection or allergen
or cancerous cell — instead of performing its proper functions, it will start
HIV-infected CD4+ Ce“/\ makir_19 and releasing new virus. The_first sjtep is to make long cha_ins of _viral
: protein. The protease enzyme works like scissors to cut these protein chains
into the smaller pieces that make up HIV. The newly cut pieces are assembled
into new virus particles, which then “bud” out from the host cell and can go
on to infect other cells.

Protease inhibitors (PIs) are drugs that interfere with the action of protease.
They prevent the protease enzyme from cutting the long chains of new viral
protein. Although new virus can be formed, it is defective and cannot infect
new cells. Protease inhibitors have a very powerful ability to suppress the
virus and are an important part of many drug combinations.

Currently approved protease inhibitors are:

O amprenavir (Agenerase) O indinavir (Crixivan)
O lopinavir and ritonavir (Kaletra) O nelfinavir (Viracept)

New HIV protease O ritonavir (Norvir) O tipranavir (Aptivus)
building blocks . . . .
(proteins) O saquinavir (Invirase) O atazanavir (Reyataz)

[ O fosamprenavir (Telzir)
Infected CD4+ cell
creates new HIV Sometimes your doctor may prescribe two Pls together. This is because one
Pl, usually ritonavir, can “boost” the level of the other Pl. Examples of
dual-PI or Pl-boosted regimens include the following:

O ritonavir//(fos)amprenavir O ritonavir/atazanavir
O ritonavir/saquinavir O ritonavir/tipranavir
Many other Pls are being studied.

Another group of drugs that is being studied is called immune boosters.

These can help raise the level of CD4+ and other cells. An example of an
immune booster is IL-2 (interleukin-2). You may also hear about “therapeutic
vaccines.” These are meant to be used in HIV positive people to help improve
their immune system’s ability to fight HIV. Many of these products are being
tested in clinical trials.
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the immune system

/

The immune system is the body’s defense against
disease. It defends the body from attack by foreign invaders such as bacteria,

viruses, fungi and parasites, as well as cancerous cells.

Normally, the immune system can distinguish between what belongs in your body
(self) and what doesn’t (non-self). It is able to remember previous encounters with
foreign invaders and to defend itself. For example, if you had measles or chicken
pox as a child, your immune system will remember the organisms that caused
these diseases, and during any future encounter should respond to them in a way
that is effective in preventing you from again developing those diseases.

Outside the Body The skin is the first line of immune defense. It provides

a physical barrier to keep bacteria and viruses from getting inside the body.

The mucous membranes that line the body’s entrances (such as the mouth,
nose, rectum, vagina and penis) and passages (such as the throat and windpipe)
form another barrier.

Inside the Body When disease-causing germs (also referred to as pathogens

or microbes, including bacteria, viruses, parasites and fungi) get past these outer
thymus barriers, the internal part of the immune system comes into play. The immune
system’s job is to recognize what belongs in the body and attempt to get
rid of what doesn’t, or at least suppress it so it won’t cause harm. The
major parts of the immune system include the bone marrow, the thymus,
the lymph nodes, the spleen, and the mucosal-associated lymphoid tissue
spleen (MALT), which includes the tonsils, the appendix, the Peyer’s patches on
the outer wall of the intestines, and the lymphoid cells in the inner part
of the intestines.

The lymphatic system is made up of vessels — just like the veins, arteries
and capillaries that carry blood — that branch out into all parts of the
body. Instead of blood, these vessels carry a clear, watery fluid called
intestine lymph. This fluid carries foreign material away from your body’s cells.
The lymphatic vessels pass through small bean-shaped tissues called
lymph nodes. The lymph nodes trap, filter and destroy foreign material,
including bacteria, viruses and other microbes.

bone marrow There are 500 to 1,000 lymph nodes scattered throughout the body.

Large groups of lymph nodes are found in the neck, armpits and groin.
Sometimes when you have an infection you can feel what people often call
“swollen glands” in your neck. These are not actually glands at all, but rather
your lymph nodes responding to the unwanted germs.

Each lymph node is densely packed with millions of immune cells that identify
and destroy the microbes that cause disease. These infection-fighting cells are
known as white blood cells or leukocytes, and they are the fundamental players
in your cellular immune response. Although they are called white blood cells,
only about 2% of these cells actually circulate in the bloodstream, with the rest
found in the lymphatic system.

There are many different kinds of white blood cells, including dendritic
cells, granulocytic cells (neutrophils, basophils and eosinophils), mast cells,
megakaryocytes, mononuclear cells (monocytes and macrophages). The ones
most affected by HIV are the lymphocytes.



Immune Cells You Need to Know About

Lymphocytes are very important immune cells. At any given moment, a healthy
person has about one trillion lymphocytes in the body. Below is

some information about key lymphocytes and macrophages, another group

of cells that are strongly affected by HIV disease:

B cells are lymphocytes which make and release antibodies. These are proteins that
can lock on to bacteria or viruses. When an antibody locks on to a germ, it acts as a
signal for other immune cells to destroy the invader. Each B cell is programmed to
make one specific antibody. For example, one B cell will make the antibody that
blocks the common cold virus, while another makes an antibody that locks on to the
bacteria that cause pneumonia. Antibodies are generally not useful in fighting HIV.

T cells are lymphocytes which carry out a number of different functions,
depending on their type. The different T cells can be identified by proteins,
called receptors, on their surfaces.

CD4+ cells are T cells that have a protein called CD4 on their surface (also
referred to as CD4 positive or helper T cells or T4 cells). CD4+ cells lead the
attack against infections. They release chemical messengers called cytokines that
stimulate other immune cells to make antibodies or to destroy infected cells.
CD4+ cells are sometimes compared to the quarterbacks on a football team or

the conductors of an orchestra, because they direct the body’s immune response.

CD8+ cells are T cells that have a protein called CD8 on their surface (also referred

to as CD8 positive). CD8+ cells which recognize a specific antigen (like HIV)
differentiate into what are called cytotoxic T lymphocytes (CTLs), often referred

to as killer T cells (but not to be confused with natural killer cells, discussed below).
These CTLs monitor the cells of the body and kill altered cells (such as virus-infected
or cancerous cells) or stop them from producing HIV.

Natural killer (NK) cells are lymphocytes which kill virus-infected and cancerous
cells, both in response to CD4+ cell signals and on their own, without direction
from other lymphocytes. NK cells are important in the regulation of lymphocytes
and other immune cells and, although they have been far less studied by AIDS
researchers, may contribute substantially to the body’s suppression of HIV. It

is thought that they work to check the spread of infection by destroying HIV-
infected cells; they also kill opportunistic virus—infected and cancerous cells.

Macrophages are a group of immune cells that perform many functions, including
warning the immune system about invading microbes and helping to attack and
destroy HIV-infected and cancerous cells. Macrophages can be infected with HIV,
and HAART does not work well in HIV-infected macrophages. Researchers are
trying to design new drugs that can work in them.

HIV and Your Immune System

In a nutshell, HIV prevents the immune system from working properly.

When it infects and destroys CD4+ cells, their ability to direct the body’s
immune response is compromised. Although the body fights this by constantly
producing new cells — up to 2 billion new CD4+ cells daily — over time the
virus tends to win out, with the body becoming less and less able to suppress
HIV. In addition, as the immune system becomes ever more dysfunctional,

the body may become unable to control the organisms that can ultimately
cause potentially fatal opportunistic infections. It may also have less ability

to control the spread of cancerous cells.
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the stages of HIV infection

/

primary or acute
infection — the first
stage of HIV infection

Seroconversion means
that someone’s blood has
changed or converted
from being negative for
HIV antibodies to being
positive for HIV
antibodies.

asymptomatic — the
second stage of HIV
infection; someone
with HIV who is without
symptoms

Everyone experiences HIV infection differently.
However, as a general way of describing the disease process, the course of
HIV infection can be looked at in four (4) stages. These stages are important

because different treatment options may be considered at each stage.

1. Primary Infection

The first stage of HIV infection is often called primary or acute infection. During
acute HIV infection, the virus makes its way to the lymph nodes, a process
which probably takes three to five days. In the lymph nodes, HIV reproduces
or replicates very quickly and releases new virus into the bloodstream. This
burst of rapid HIV replication usually lasts for two or three months.

Many people experience flu-like symptoms two to 12 weeks after they are
first infected with HIV. These can include:

O aching joints and muscles O fevers O swollen lymph nodes
O sore throat O skin rash O fatigue

During primary infection, the amount of HIV in the body is very high and
there is often a sharp drop in the number of CD4+ cells. People with acute
infection usually do not test HIV positive because the body has not yet had
time to produce antibodies against the virus. And it is this antibody that is
detected in the standard tests to see if someone is HIV positive (see below).

During this time, the body begins to produce large numbers of CD8+ cells. These
cells produce antiviral chemicals that help shut down or destroy virus-infected
cells, thus helping to reduce the amount of virus in the blood (the viral load).

As the immune system learns to recognize and fight HIV, B cells start to make
the HIV antibodies. When an HIV test is positive, that means that HIV
antibodies have been found in the blood sample. Seroconversion means that
someone’s blood has changed or converted from being negative for HIV
antibodies to being positive for HIV antibodies. Seroconversion usually
happens one to three months after infection.

2. Asymptomatic Infection

Asymptomatic means without symptoms. Many people with HIV may have

few or no signs or symptoms of the disease for up to 10 years. However, some
people may progress much faster, seeing their CD4+s decline within a few years
and experiencing symptoms in the first few years after infection. And some
lucky few, called long-term non-progressors, may continue to have normal CD4+
cell counts and no symptoms for much longer than the average.



symptomatic — the
third stage of HIV
infection; someone with
HIV who has symptoms
of long-term infection

An official diagnosis
of AIDS in Canada is
given when a person
with HIV develops one
or more opportunistic
infections (Ols) —
infections that take
the “opportunity” to
cause disease when
the immune system is

weakened or damaged.

Many factors have been found to affect the speed of disease progression,
including the following:

O a person’s genes;

O the strength of the virus with which someone is infected;

O the type of immune response that is produced against the virus;

O the nutrient level of the person both at the time of infection and later;

O the person’s mental state and stress level (and how well that stress is
handled); and

O various lifestyle factors such as smoking.

During the asymptomatic period, the only evidence of HIV infection may come
from lab tests. Blood tests may show lower-than-normal numbers of CD4+ cells
and moderate levels of HIV. The amount of HIV in the blood is usually called
the viral load.

Although the immune system is able to fight HIV, it cannot get rid of the virus
completely. Gradually, in most people the virus will be able to damage the
immune system and they will progress to symptomatic infection.

3. Symptomatic Infection

As time passes, the damage to the immune system increases and the body’s
defenses weaken. At this stage, HIV may cause symptoms of long-term
infection, such as chronic fatigue, weight loss, skin problems or diarrhea.
This may occur when CD4+ cells are still at reasonable levels, or only after
they have dropped to the stage officially called AIDS.

4. AIDS
AIDS stands for Acquired ImmunoDeficiency Syndrome.

O Acquired means that the condition is not inherited — you acquire (get)
it at some point in your life.

O Immunodeficiency is a weakness in your immune system.

O Syndrome is a combination of symptoms and/or diseases.

An official diagnosis of AIDS in Canada is given when a person with
HIV develops one or more opportunistic infections or certain cancers.
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For more info on
specific opportunistic
infections, check out
CATIE’s Fact Sheets at
www.catie.ca/facts.nsf
or by calling

1-800-263-1638.

A damaged immune system can leave HIV positive people vulnerable to

infections that a healthy immune system could easily control. These infections

are called “opportunistic” because they take the opportunity to cause disease
when the immune system is weakened. Included among the opportunistic
infections and other conditions that are considered “AlDS-defining” are:

O bacterial infections — such as Mycobacterium avium complex (MAC)
or tuberculosis (TB)

O fungal infections — such as Candida overgrowth, cryptococcal meningitis
or Pneumocystis carinii pneumonia (PCP)

O parasitic infections — such as cryptosporidiosis (crypto) or toxoplasmosis
(toxo)

O viral infections — such as cytomegalovirus (CMV) or progressive multifocal
leukoencephalopathy (PML)

O cancers — such as non-Hodgkin’s lymphoma (NHL), Kaposi’s sarcoma (KS),
and anal and cervical cancer

A full list of AIDS-defining conditions can be found on the Web at:

0 Gay Men’s Health Crisis (GMHC) — list of AIDS-defining illnesses
(in the “Treatment” section):

www.gmhc.org/health/treatment.html

O HIV Insite — list of infections associated with HIV (in the “AIDS
Knowledgebase™ section):

hivinsite.ucsf.edu/InSite.jsp?page=kb-05

0 The U.S. Centers for Disease Control and Prevention (CDC) — 1993 Revised

Classification System for HIV Infection and Expanded Surveillance Case
Definition for AIDS among Adolescents and Adults (see Appendix B):

www.cdc.gov/mmwr/preview/mmwrhtml/00018871.htm




monitoring your immune
system and the virus
\

Developing any of the infections that are related to
AIDS is a clear sign that the immune system is damaged and no longer able
to fully protect you from invading organisms. But instead of waiting until
someone becomes ill, lab tests can be used to get an idea of how well the

immune system is coping with HIV infection.

The most important thing to know about the tests described below is that it is the
trend of your test results over time that is important, not any single reading.
Whether it’s a CD4+ count or a viral load that concerns you, making a snap
judgment or a treatment change based on any single test would be a very bad
idea. At the very least, any significant change should be confirmed with a
follow-up test. And always, always consider the pattern over the last few tests
in your decision-making.

A complete immune panel reports many test results, as listed below (your
doctor will not order all of these tests all of the time):

O the total number of white blood cells (WBC);

O the total number of lymphocytes (T cells, B cells and natural killer cells);

O the number of T lymphocytes, or total T cells (marked as CD3+ on your
lab results);

O the number of CD4+ cells (marked as CD4+ on your lab results; these
are mostly helper T cells, but note that although this count is usually
discussed as though it refers only to them, it also includes some other
cells [monocytes] that are CD4+ positive);

O the number of CD8+ cells (marked as CD8+ on your lab results; these
are the cytotoxic/suppressor T cells);

O the ratio between CD4+ and CD8+ cells;
O the number of B lymphocytes (marked as CD19 or CD20); and
O the number of natural Killer cells (marked as CD16 and CD56 on your

lab results).
CD4+ Count
CD4+ count or T4 cell After an era of emphasis on viral load when many people seemed to forget the
count — the single most  importance of CD4+ counts, it now appears that this tried-and-true measure
important indicator of is probably the single most important indicator of where you are in the course
where you are in the of HIV disease. The general advice is to check on these cells every three to six
course of HIV disease months. However, during and after times of stress or illness — known CD4

destroyers — or at any time when the viral load seems to be rising significantly,
it may be important to check them more often.
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The test actually calculates the CD4+ count by multiplying the total number
of white blood cells times the percentage of white blood cells that are
lymphocytes times the percentage of lymphocytes that are CD4+ cells. The
CD8+ count is calculated similarly.

t
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The CD4+ count in healthy, HIV negative people has a wide range — from
400 to 1,500 CD4+ cells per cubic milliliter of blood in men, and 400 to
1,800 CD4+ cells per cubic milliliter of blood in women. There is considerable
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It is only with
repeated tests over
time that real trends
in CD4+ cell count
status can be

identified.

individual variance in the average count. The lab that does your blood work
has a “normal” range, which means that what is “normal” in one lab may not
be “normal” in another. However, in most people, repeated test results below
500 CD4+ cells is considered abnormal and a good healthy score would usually
be above that range.

It is important to point out that there is a small percentage of people who
normally have lower counts and for whom “healthy normal” might be
substantially below these counts. Since CD4+ cells are not normally tested
until someone is discovered to be HIV positive, most people have no way of
knowing what their average count was prior to being infected and, thus, how
much decline there may have been prior to their first CD4+ count.

This may be of comfort for those who know that their time of infection was
fairly recent but who already have lower counts than would normally be seen
after only a short period of infection. They may be needlessly upset by these
initial counts, presuming that they’re crashing downhill faster than normal,
when really their healthy normal count was just fairly low and they’re not
really decreasing any more rapidly than is common.

CD4+ Percentage

The normal range for percentages of CD4+ cells is from 32% to 50%. It is
important to track the changes in this percentage over time because a change of
even 3 percentage points in your CD4+ cell percentage is considered significant.
It is possible for your CD4+ cell percentage to drop even though your actual
CD4+ cell count stays the same, due to changes in the total lymphocyte count.

Remember: The absolute CD4+ count is derived from multiplying the CD4+
percentage by the total number of lymphocytes. Thus, if the total lymphocyte
number goes up and the CD4+ percentage goes down, the calculated CD4+
absolute count might stay the same. It is thought that percentages under 20%
mean that you may be at risk for Pneumocystis carinii pneumonia (PCP), and
below 15% that you are probably at risk of other opportunistic infections.

The CD4+ percentage does not vary as much as the CD4+ count does. When used
in combination with the CD4+ count, the CD4+ percentage can give you a good
idea of how well your immune system is fighting HIV and may better reflect your
immune status when your absolute numbers fluctuate, as they tend to do.

CD8+ Count

In HIV positive people, the CD8+ count rises as these cells attempt to bring
HIV infection under control. Researchers believe that the CD8+ cells are
producing important protective antiviral factors. The normal range for CD8+
cells is between 375 and 1,100 cells. Some have theorized that, in general,
CD8+ counts above 500-600 are a good sign, whereas counts below this range
are not, and that a rapidly declining CD8+ count is an early warning that the
body’s control of HIV is lessening. However, note that CD8+ cell counts usually
decline a bit after people start taking potent anti-HIV therapy. This is because
the amount of HIV in the blood decreases. Because less HIV is being produced,
the immune system reduces the number of CD8+ cells. In addition, it is
important to note that one CD8+ cell is not the same as another. There are




prophylaxis —
treatment to prevent
opportunistic infections
that can occur when the
immune system is
weakened or damaged

certain classes of CD8+ cells (in particular, CD38 positive cells) that have been
seen to relate to disease progression. Especially in later disease stages, it appears
that some of the increases in CD8+ cells that occur may consist, at least in part,
of such cells. Thus, although, in general, an increase in CD8+ cells might be
seen as a good, protective thing, there are no absolutes on this.

Interpreting Immune Cell Changes

Regardless of the initial count, it is very important to monitor any changes
over time. Without treatment, the overall level of CD4+ cells declines in
HIV positive people by an average of around 50 to 100 CD4+ cells each year.
The lower the CD4+ count, the more damage HIV has done to your immune
system. Generally speaking:

O In HIV positive people not taking treatment, a CD4+ count of about
500 cells suggests mild damage to the immune system.

O A count between 350 and 500 CD4+ cells suggest moderate damage.

O The onset of infections or other symptoms related to immune dysfunction
usually occurs when the CD4+ cell count drops below 400.

O Most, but not all, opportunistic infections and conditions occur when the
count goes below 200, or the CD4+ percentage falls below 20%. At this
point, it is clear that the immune response is seriously compromised.

O The most common opportunistic infection that occurs in people with CD4+
counts between 100 and 200 is Pneumocystis carinii pneumonia (PCP).

O Many of the other serious infections, including MAC, CMV and crypto-
sporidiosis, most commonly occur in those with CD4+ counts under 50.

Any substantial decline in CD4+ absolute count or percentage (in the
neighborhood of 50 to 100 cells or more, or 3 or more percentage points) that
is confirmed by follow-up testing is worrisome, and particularly so if the
decline has occurred in a relatively short period of time. A drop that pushes
you down to the point where you become vulnerable to infections (for
example, dropping from 240 CD4+ cells to 150) would also be cause for more
concern than losing the same number of cells when your counts are still
relatively high (for example, dropping from 640 to 550 CD4+ cells). That
person with 550 CD4+ cells still has relatively good immune function, good
protection from opportunistic illnesses, and time to continue watching for
trends that may indicate whether or not treatment is looking like a good idea.
But the person who has dropped to 150 CD4+ cells is already vulnerable to
opportunistic illness and in more pressing need of considering good treatment
options, including not only HAART but also prophylaxis (preventive medicine)
against the opportunistic infection most likely at this stage — PCP.

Because many factors — such as allergies, infections and stress — can affect
immune cell counts on any given day, it is important not to become so CD4+
cell-obsessed that even a minor bouncing around causes undue worry, and to
always confirm that a change is “real” with a second test. Again, in the long run,
it is the trend of the count over time that is most important. It would never be wise
to make decisions about treatment on the basis of a single test. And when any
count seems to be out of line with previous tests, consider all the possible
factors that might have affected it.
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viral load — the amount
of HIV in the blood

Factors that Affect Immune Cell Counts and Ways to Reduce Variation
First, both CD4+ and CD8+ counts naturally bounce around quite a bit over the
course of a day. Usually, the number of CD4+ cells is lowest early in the
morning and rises during the day to a high in the evening for people with
normal sleep patterns. In people who work night shifts, this pattern reverses.
The daily variation is less in HIV positive people than in those who are HIV
negative. One study found that between 8 a.m. and 10 p.m., CD4+ counts
varied by an average of 506 cells in HIV negative people, but by only 59 cells in
HIV positive people. However, even that number of cells could help explain a
sudden decrease if you normally have your blood drawn in the late afternoon,
and this time you did it first thing in the morning.

Many other factors can affect the CD4+ count:

O illnesses — even the common cold — can worsen the count, but it is

usually a temporary decrease (vaccines can have a similar effect);

women’s CD4+ counts rise and fall at different times during menstrual cycles;
oral contraceptives (birth control pills) may lower CD4+ counts slightly;

lack of sleep has been known to temporarily decrease counts;

acute stress and periods of depression can also lower CD4+ cell counts;

O Oooo o

recreational drug use often results in decreased counts, especially for the next few
hours, so indulging in a street drug or alcohol might cause a significant
decrease;

O

corticosteroid drugs, such as prednisone, can lower counts for many weeks;

O counts can be temporarily increased after eating or exercise or any time blood
pressure is elevated;

O smokers often have higher counts than non-smokers; and

O different labs can get different results when they test the same sample of blood.

To help eliminate as many of these test-changing factors as possible, it is best
to always try to have your tests done at the same time of day, by the same lab,
and, for women, at the same time during the menstrual cycle. The easiest way
to avoid some of the likely count variation is to always be tested first thing

in the morning, before eating or exercising.

Ask your doctor about rescheduling your blood test, preferably waiting a couple
of weeks, if:

O you have an active infection like a cold or the flu or an outbreak of herpes

O you’ve recently stopped or started smoking

O you’ve been having trouble sleeping for more than a few days.

If the test can’t be rescheduled, make a note of any of these problems. If your
test results are unusual, your note may be able to explain them.

Viral Load

Viral load is the amount of HIV in your blood. Viral load tests measure the
amount of HIV in a sample of blood. The results are reported as the number
of copies of HIV RNA in a millilitre of blood (copies/ml). Viral load tests can
measure as few as 20 or more than 1 million copies in the blood sample. The




undetectable — a viral
load below 50 copies.
An undetectable viral
load does not mean that
HIV has been wiped out.
Rather, it means that
the amount of HIV being
produced in your body
is so low that it can’t
accurately be counted.

As with the CD4+ count,
you can reduce some of
the variation in your
test results by always
having your viral load
test done at the same
lab and at the same
time of day. And ask
your doctor about
rescheduling the test for
a couple of weeks if you
have any active infection
or have recently

been vaccinated.

standard test in most common use in Canada measures down to 50 copies,
below which your virus is considered undetectable. The so-called ultrasensitive
tests can measure down to as few as 20 copies.

It is important to note that although viral load may be “undetectable” this does
not mean that HIV has been wiped out. Rather, it means that the amount of
HIV being produced in your body is very low — so low that it can’t accurately
be counted. If you stop taking your treatment or if HIV develops resistance to
your antiretroviral drugs, your viral load will once again become detectable.

In general, a high viral load is a warning signal that CD4+ cells may be heading
for a decline and that the risk of disease progression is elevated. For people
using antiretroviral treatment, a change in viral load test results is generally
considered to be an important measure of the effectiveness of a drug cocktail.
The initial goal of treatment is to reach an undetectable viral load within

four to 12 weeks of beginning a HAART regimen — and to keep the reading
there long-term. And, on the other end of the treatment spectrum, in someone
who has previously been undetectable, an increase in viral load is an indication
that the drug combination is no longer working to fully suppress the virus.

If several tests confirm that your viral load is staying above detectability,

and especially if it has returned to your baseline level (the viral load you had
before starting treatment) or is staying above a significant threshold (20,000

to 50,000, more or less), then it may be time to discuss with your doctor why
this might be happening. Factors which could cause this problem include:

O lack of adherence to your drug regimen
O malabsorption of drugs

O the inability of today’s drugs to fully and permanently suppress the
virus in a way that prevents resistance over the long haul

After talking to your doctor, depending on what you both think may be
affecting your viral load, it may be time to consider a treatment change.

However, things are never as easy as we’d like them to be, and these
generalities have many exceptions. Without any treatment at all, some people
with HIV manage to coexist with a viral load of 100,000 or more for years with
no apparent immune decline, as evidenced by their stable CD4+ cells. And on
the other side are the less lucky in whom a viral load of a mere 10,000 to
20,000 may be enough to cause a downhill slide in immune function, with
CD4+s that drop and drop. Watching the pattern of CD4+ cells over time and
comparing it to viral load results is the only way to identify such people.

For those taking treatment, it is equally important to look at individual variables
rather than just using some generic rule. For example, consider that 1-3 month
time frame after starting HAART or changing treatment for reaching an
undetectable reading. If your viral load was really high to begin with (say half a
million or higher), it might take six months to reach the magical undetectable
mark. For those who have been undetectable but suddenly start to see virus,
especially if it’s only a very low level, it is important to know that it may be
just a viral “blip,” a temporary increase that seems to occur in some people,
after which the virus may again disappear with no treatment change. Only
repeated tests can distinguish whether the virus is really making a comeback
or just briefly poking its head aboveground.

—
o
<
<
ac

to

Guide

Practical




CATIE Canadian AIDS Treatment Information Exchange

=
[o¢]

drug resistance — the
ability of the virus to
overcome the suppressive
action of the drug(s)
used to treat it

drug-resistant HIV —
virus that is able to
multiply even when
someone is taking drugs
to treat it

treatment failure —
the inability of a drug
regimen to suppress viral
load below the limit of
detection, meaning that
the drugs no longer work
for you

cross-resistance —

this happens when the
development of resistance
to one drug in a particular
class results in resistance
to the other drugs in that
class too

Viral load test results can vary because of changes in your body or in the test
procedure. Your viral load can be affected by vaccinations (like a flu shot) or by
illnesses because both of these call upon the immune system to respond, and
that response activates HIV. As a result, even a cold or sinus infection could
cause the viral load to temporarily increase.

Drug Resistance

One of the characteristics of retroviruses like HIV is that they often make
mistakes as they make copies of themselves. These mistakes — called

mutations — are small, subtle changes in the genetic structure of the virus.
Sometimes, these mutations are harmful to the virus and make the virus unable
to replicate (make new copies of itself). However, other mutations can allow
the virus to replicate even when anti-HIV drugs are being used. Virus that is
able to multiply when someone is taking HAART is said to be “drug resistant.”
In contrast, virus that is stopped by antiretroviral drugs is said to be “sensitive”
to those drugs.

The highest likelihood of the development of drug resistance occurs when — due
to skipping doses or taking them irregularly — you end up with a small amount
of drug in the body but not enough to fully suppress the virus. This lets the virus
reproduce in the presence of that small amount of drug. And that’s when the virus
may accidentally mutate into a form that is resistant to the drug(s) you’re taking.
Then, even when you take the drugs as scheduled, that resistant virus will not be
suppressed and, furthermore, it will have an advantage in reproducing itself.

The result is that the viruses that the drugs worked on will be replaced by the
resistant ones. The end result is treatment failure — the drugs will no longer
work for you. Because there are a limited number of drugs available, this will
limit your future treatment options. This is particularly problematic with drugs
that are cross-resistant — meaning that the development of resistance to one
drug in a particular class results in resistance to the others in that class, too.
For example, HIV that is resistant to one non-nuke, such as nevirapine, will
probably be resistant to the other two non-nukes (delavirdine and efavirenz).
With protease inhibitors, if there is high-level resistance to one protease
inhibitor, there likely may be cross-resistance to the others.

It is very important to have a discussion with your doctor about the *“all or
nothing” approach in the following cases — such as when you have the flu
or gastroenteritis or when you are admitted to a hospital. These situations can
affect your ability to take your medications (meds) on time as noted below:

O Infections can cause you to vomit your meals, fluids or meds, and
have diarrhea.

0 When you are admitted to a hospital because certain tests need to be
performed, you may have to fast or not eat food for prolonged periods.
This can cause you to miss doses of your medications.

O You are in the middle of a difficult or very stressful period of your life.

If you just can’t eat or function properly, it may be better to temporarily
completely stop taking all your drugs, in the way directed by your physician,
rather than to miss several doses here and there.




The obvious sign that drug resistance may have developed is an increase in
viral load. But in order to specifically check whether resistance is present and,
if so, to which of the drugs being taken, there are two types of resistance tests
that can be used:

O Genotypic tests identify specific mutations in the virus that can lead
to resistance to a particular drug.

O Phenotypic tests measure the amount of drug it takes to inactivate
a sample of virus: the more drug needed, the more resistant the virus is.

Drug resistance tests may be used with people who recently have been infected
with HIV (in order to determine if they have been infected with drug-resistant
virus) and, more often, for people whose drug cocktail is no longer working (to try
to determine which of the drugs is failing). In both cases, the goal is to determine
which drugs are most likely to be effective in fully suppressing the virus.

However, it is important to know that the usefulness of these tests is limited.
The blood sample that is taken is likely to contain mostly the virus that is
currently the dominant population in the body. So, you might receive test
results that don’t show resistance to X, Y or Z drug, but that’s just because the
viruses resistant to those drugs didn’t end up in the sample. If you then started
to take those drugs (X, Y or Z), eventually HIV would develop resistance to
them. At some point in the future, your test may then detect some level of
resistance to those drugs. In general, a resistance test should be able to rule
drugs out, not in. So, you can use it to help find out what drugs are not likely
to be working very well, but not to say with certainty which drugs will work.

The risk of developing drug resistance can be reduced by taking all your drugs

exactly as they are prescribed. Resistance can only develop when HIV can
replicate. The more the virus replicates, the more it can mutate — and the
greater the chances of drug resistance developing. On the other hand, if HAART
can shut down HIV replication as much as possible, it will be much less likely
for mutations to occur, and drug resistance may be prevented.

Taking drugs precisely as directed is crucial for avoiding drug resistance but
can be very difficult over the long haul. Even so...

O Always try to follow the instructions you were given for taking your
medications (with or without food, with large amounts of liquid, a certain
amount of time before or after a meal, etc.).

O Never, ever skip a dose. Don’t say to yourself, “Gee, it’s Saturday night
and | have a date and | don’t want to have gas, so I'll just skip that dose.”
Or “Gosh, | deserve a vacation from all this. I'll just skip taking the meds
this weekend and start over on Monday.” That kind of thinking will help
give the virus a leg up toward replicating and mutating. The end result
for you could be drugs that no longer work and, eventually, no remaining
treatment possibilities.

The far better answer is to choose from among your available combinations
(based on your treatment history and, if available, resistance testing results)
the one that causes you the least problems. And then consider all the strategies
discussed in CATIE’s Practical Guide to HIV Drug Side Effects to manage any
remaining side effects.
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treating HIV




before, during and after
starting drug treatment

For a complete
discussion of
nutrient approaches
to side effects,
see CATIE’s
Practical Guide

to HIV Drug Side
Effects. For much
more complete
info on the
nutrient aspects

of HIV disease, see
CATIE’s Practical
Guide to Nutrition;
both are available
at www.catie.ca.
Also check out
CATIE’s Supplement
Sheets at
www.catie.ca

or by calling

1.800.263.1638.

The body’s basic elements of health: when most people
discuss HIV treatment, they’re talking about antiretroviral drugs and all

the issues related to their use. However, before we move on to a discussion
of HAART, it is very important to know that there are things other than
medicines that all PHAs should include in their disease management plan for
the best possible results. All of these things should be part of a lifelong plan

for living with HIV, whether you are currently on drug therapy or not.

Good Nutrition

First, address the nutrient problems of this disease. There is substantial research
showing that multiple nutrient deficiencies begin early in HIV disease — even
when CD4+ counts are still high — and that these deficiencies can both speed
disease progression and cause many symptoms. Since virtually every known
nutrient contributes to some aspect of the immune response, doing everything
necessary to maintain optimal levels of nutrients is crucial for managing this
disease.

So what does that mean in practical terms? First, eat what’s good for you. This
means consuming a balanced diet with a variety of foods. This includes:

0
0

good levels of protein;

good levels of mostly unrefined complex carbohydrates (brown rice instead
of white; whole grain breads, crackers, cookies and pasta instead of those
made with nutrient-poor white flour);

O lots of fresh fruits and vegetables;

0 moderate amounts of only the good kinds of fats (use only natural fats and
mostly the monounsaturated fats like olive oil; avoid the partially
hydrogenated oils — also referred to as “trans” fats — widely found in
margarines, shortenings and many baked goods, fried foods and snack foods;
read the labels!);

O lots of healthful liquids (water, juices, herbal teas and the like; not chemical

and sugar-loaded junk drinks); and

0

always make sure the food you eat and the water you drink is safe!
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For more info on
exercise, see Built
To Survive, a guide
to surviving and
thriving with HIV
by building well-
being, improving
lean body mass
and increasing
your overall health.
It covers lifestyle
changes, hormonal
therapies and
nutrition and
dietary supplements,
and includes a
simple guide

to productive
exercising.
Available at

www.medibolics.com.

For more info on other

tools to add to your

healing repertoire, see

CATIE’s Practical Guide

to Complementary
Therapies, available

at www.catie.ca.

Second, take appropriate nutrient supplements to help ensure that you

will always have in your body optimal nutrient levels for slowing disease
progression, improving long-term survival, and reducing or eliminating

many drug side effects and other symptoms such as fatigue, skin problems,
diarrhea, neuropathy, digestive problems, wasting, memory or other mental
problems, and others. Start with a high-potency multivitamin/mineral formula
that provides not only optimal levels of the basic micronutrients (like vitamin
A, B vitamins, vitamin D, minerals and trace minerals), but also especially
potent levels of all the antioxidants (such as vitamin E, vitamin C, alpha-lipoic
acid, N-acetyl-cysteine, selenium, carotenoids, coenzyme Qqq, etc.) that are so
crucial for immune system support and body protection.

Hormone Replacement

For all HIV positive people — men and women — it is very important to
monitor hormone levels and, when deficiencies are found, to do appropriate
hormone replacement therapy. Too-low levels of testosterone are common, and
appropriate replacement using the through-the-skin approaches (patches for
men, and creams or gels for men or women) that will best achieve normal levels
will have many benefits, including maintenance of muscle mass and organ
tissue (crucial for long-term survival), as well as restoration of normal sex drive.
For women, testing and appropriate replacement of female hormones may also
improve overall health and prevent worsening of PMS, perimenopausal or
menopausal symptoms. You should note that there are side effects from using
these hormones so, as with all medications, discuss the pros and cons with
your doctor.

Exercise

Appropriate moderate exercise that combines aerobics (walking, rowing,
swimming, running, skating, and all the other heart-pumping exercises) and
weight training (the muscle-building exercises like weight lifting that create
plenty of the lean tissue you need for survival) is terribly important for all
PHAs. It can contribute to both the physical maintenance of the body and
to mental well-being. Yoga is another such form of exercise.

Program the Mind Toward Healing

The power of the mind to boost the body toward healing is amazing. And the
power of hope is one of the best tools you can have for long-term survival.
Studies have shown speedier disease progression in those with negative
attitudes toward the disease and in those with higher levels of stress. Anything
that helps lower stress and create feelings of hope and a positive outlook —
including yoga, meditation, positive thinking, affirmations, massage, support
groups and absolutely anything else that helps you thrive — can be a powerful
tool to add to your healing repertoire.




starting drug treatment: when
\

Last, but definitely not least, we come to the use of
antiretroviral therapy. Although even the best HAART combinations cannot
cure HIV infection, they can usually help to control the virus, promote
significant immune restoration, and slow or even reverse disease progression.
When successful treatment combinations can be found, the immune decline
that might otherwise continue is often stopped and usually restored to levels
that are sufficient to prevent opportunistic infections and otherwise restore
good health. However, growing concerns about the long-term toxicity of the
drugs and the difficulty of continuing over the long haul to take them
perfectly as directed — the absolute requirement for preventing resistance —
has made decisions about which therapy to use — and when to begin it,

change it, interrupt it, or stop it — ever more difficult.

There are no hard-and- Deciding when to start drug treatment can be one of the most difficult choices
to make. There are no hard-and-fast rules about beginning HAART. When
fast rules about triple-drug cocktails first became widely available in 1996, many experts

recommended starting treatment as soon as possible. Their slogan was “hit
early, hit hard.” The idea was to use these powerful drugs to protect and
preserve the immune system as much as possible. Since that time, expert
opinion on starting HIV treatment has been modified to reflect new
information about long-term side effects and drug resistance. We might call
the new viewpoint “hit later, hit carefully.”

beginning HAART.

In an attempt to provide guidance, groups of experts from around the world
meet regularly and make recommendations for using HIV treatment. These
guidelines change as research gives us new insight into HIV. The treatment
guidelines are long, complex documents and different expert groups have
slightly different opinions. However, their recommendations can be summarized
for people considering starting treatment at the various stages of HIV infection:

O During primary (acute) infection. The idea behind starting treatment at this
stage is to protect and preserve the highest level of immune function, and
perhaps create a lifelong tendency toward a lower viral load due to the
body’s improved ability to control the virus. The benefits to starting
treatment at this stage are mostly theoretical as there have been only a very
few studies of people who have started this early in their infection. However,
there is some evidence from the research done so far that this very early use
of antiretrovirals for a period of time (and it does not have to be lifelong,
although the exact length of the treatment period varies depending on the
researcher you listen to) may, indeed, help preserve immune function. It will
take considerably more research to know the long-term effectiveness and
safety of such approaches.
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You are an important
factor in the decision
about when to start
treatment. Discuss your
feelings and situation

with your doctor.

O During asymptomatic infection when the CD4+ count is between 200 and 500.
Some doctors and PHAs prefer to delay treatment at this stage, while others
will begin it. The precise point at which physicians will usually urge that
treatment be started will vary from doctor to doctor, but it is most often
based