


















How do mutations produce

drug resistance?

hiv needs to produce an assort-
ment of proteins, like a viral
“toolkit,” in order to do its job. Anti-
retroviral drugs generally work by a
lock-and-key effect that prevents one
or more of these proteins from doing
its job. However, if a viral protein
physically changes in just the right
way, that mutation may allow 
the virus to escape from the 
drug’s “locking” effect. Drug-resist-
ant mutations cause these specific
changes to viral proteins—changes
that usually weaken the virus slightly
but allow it to evade the drugs.

hiv doesn’t necessarily want to
mutate into a drug-resistant form.
However, when the virus is not com-
pletely suppressed, billions of new
and different viruses are continually
being produced. It can be just a mat-
ter of time before the virus stumbles
on a mutation that gives it some
resistance to a particular drug. (Picture an obsessed lock-
smith making keys at random. Sooner or later, one may fit
the right lock.) If you aren’t on meds, drug-resistant viruses
may appear by chance, but they don’t have any particular
advantage. In fact, they are usually weaker than their
unmutated relatives and don’t reproduce fast enough to
survive very long.

However, if you are on meds, the viruses are swimming
in a sea of antiretroviral drugs that are trying to stop them
from replicating. If one little virus has a mutation that
allows it to replicate easily in the presence of those drugs,
even while all its relatives remain suppressed, the resistant
virus will “preferentially” replicate until it becomes the
main virus in the mix.

Also, since drugs within each class are structurally simi-
lar, resistance to one may mean resistance to others in its
class as well—a scenario known as cross-resistance.

But I take all my meds—

why do I have resistant virus?

Resistance mutations are most likely to arise in the
presence of less-than-effective drug concentrations in 
the blood.  Scientists have shown that patients taking some
but not all of their meds have the fastest development of
mutations. That’s why there is so much emphasis on
adherence. It is important to try to have all of your drugs
in your system at all times to keep resistance from emerg-
ing. Most importantly, do not take only one or two drugs of
your combination.

Low drug concentrations can also occur in people who
are fully adherent to their medication, due to factors such as
poor absorption, rapid drug clearance and drug interactions.
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Therapeutic drug monitoring, which
measures drug concentrations in the
blood, might be helpful for ident-
ifying these problems, but it is
generally not available. Drug inter-
actions, however, can be avoided
with careful prescribing. 

Detecting drug resistance

There are two main methods for
detecting drug resistance: pheno-
typing and genotyping.

The seemingly most direct way is
to try to grow the virus in a test-
tube in the presence of measured
amounts of drug. If it grows, it is
resistant to the drug; if it does not
grow, it is sensitive. This is called
phenotyping. Phenotyping meas-
ures just how sensitive or resistant
a virus is—whether it grows
quickly, slowly, or not at all. Though
phenotyping seems like the most
straightforward method, it is tech-
nically quite difficult to do and is

rarely used in practice. Phenotyping is not routinely done in
any labs in Canada, although Dr. Mark Wainberg has
recently arranged a pilot project in Quebec, sending speci-
mens to the Virologic laboratory in California.

An alternative method, called genotyping, is by far the
most common method of assessing hiv drug resistance.
Although the process seems (and is) very complicated, it
boils down to a job of translation—somewhat like reading
Egyptian hieroglyphics or computer code. At the resist-
ance testing labs, technicians take a “viral fingerprint”
(the genetic structure of the virus) and turn it into tangible
information: how well various drugs can control hiv.
When we look for mutations, we are comparing the indi-
vidual viral fingerprint to the normal wild-type virus. Any
differences from wild-type represent spots where the
virus has mutated.

The final, crucial step in genotyping is to assess whether
these mutations represent drug resistance. There are three
major commercial genotyping technologies that do this in
different ways:
� vircotype uses a “virtual phenotype.” This is a large

and growing “library” that matches up known muta-
tions with known degrees of resistance to various
drugs.

� Bayer trugene uses an expert panel to assess and
identify the specific drug resistance mutations.

� ViroSeq matches resistance mutations to a standard
database to determine the potential for drug resistance.
Though all three technologies provide similar results,

there are important differences. For example, the virtual
phenotype gives an estimate of the degree of resistance
caused by a given set of mutations, while the other

If a viral protein
physically changes in 

just the right way, that
mutation may allow the
virus to escape from a
drug’s “locking” effect.



approaches only state whether you are resistant or not. In
addition, sometimes the approaches used to interpret the
mutation data can result in entirely different results for the
same sample.

Genotyping for assessing hiv drug resistance is widely
available in Canada. Different provinces have different guide-
lines and use different kits or methods, but usually physicians
can order the test by indicating a viral load rebound or failure
to respond to therapy. Genotyping immediately after serocon-
version can be more problematic but can usually be
arranged. It is also becoming increasingly important to have
phenotyping availability to sort out treatment options for
those with complex drug resistance patterns.

What does genotyping tell you?

Resistance test reports generally provide a detailed list
of all of the specific mutations found in the viral population
tested, plus a summary of the corresponding levels of drug
resistance. The summary often uses colour codes to flag
varying degrees of drug resistance. The detailed mutation
data allow physicians to combine their own expertise with
the summary and interpretations of the report.

Certain cautions have to be observed when interpreting
a genotypic test result. These include the following:
� Viral load must be more than 250 copies/ml for the test 

to be successful.
� When assessing treatment failure, patients should be

actively taking medication for the test results to be
accurate. Mutations cannot be detected during treatment
interruptions even though they may still be around.

� Mixtures of mutations
(more than one muta-
tion at the same “site”)
sometimes may not be
detected by the test if
they are present in
small amounts.

� Cumulative records of
drug resistance tests
should be reviewed
when making treat-
ment decisions.
Drug resistance testing

is just one of many factors
to be considered when
making treatment deci-
sions—along with your
treatment history and your
own judgment as to how
you can handle side effects
and the demands of drug
adherence.

When to test

There are two points in
time when it is useful to
do drug resistance testing. 
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1. Drug resistance test results are particularly important if
and when drug therapy fails. If you’ve been on therapy
for some time and your viral load begins to “break
through” (rise again), a prompt resistance test can iden-
tify which mutations have occurred. This information is
invaluable for choosing a successful next regimen be-
fore more mutations accumulate and further complicate
the picture.

2. A test should be done as soon as possible after diag-
nosis. If you are infected with an already-resistant strain
of hiv but are not actively taking meds, the mutated hiv
strain will diminish until it is not detectable by resist-
ance tests. The transmitted mutations are still stored in
your body, even though they may seem to disappear as
the majority of the virus naturally “reverts” to wild-type.
A resistance test done later might not pick up these
mutations and may not provide an accurate picture of all
the drugs you could be resistant to. 

Dr. Paul Sax of Boston, Massachusetts, recently pub-
lished a paper showing that resistance testing at initial
hiv diagnosis—before treatment is started—can guide a
doctor to select the appropriate treatment regimen and
improve a patient’s outcomes. In Canada, between 7%
and 15% of those just diagnosed have hiv resistance
mutations. So, even if you have no intention of starting
therapy soon, a resistance test done as soon as possible
after infection provides valuable information for future
medication decisions. A more cost-effective approach
might be to store the sample and do the test when you
decide to start treatment.

Acting on results

Doctors and phas face
many challenges in bal-
ancing the results of these
tests with quality of life
and other factors. For
instance, there is still
somewhat of a dilemma in
deciding how to handle 
an otherwise-healthy pha
who has a low but
detectable viral load (say,
in the low thousands) on 
a well-tolerated regimen.
Sometimes the push to
undetectable has very
undesirable effects related
to tolerance and toxicity.
On the other hand, switch-
ing may preserve the use-
fulness of the other drugs
in the regimen. With pros
and cons on both sides,
this is a decision to be
made carefully by the doc-
tor and patient.

BASIC STEPS OF GENOTYPING

1 Pick apart the viral genes to isolate the ones that deal
with how the virus reacts to drugs.

2 “Amplify” these genes to make sure there is enough for
the test to work on.

3 Lay out the exact chemical structure of the genes in a
process known as genetic sequencing.

4 Analyze this chemical sequence, or genetic “finger-
print,” to determine how much the virus is resistant to
various drugs.
All genes—whether they’re yours, a housefly’s or

hiv’s—are made of long strings of just four smaller mole-
cules (“nucleotides”) repeated in a very precise coded
order. Think of a long string of beads—black, white, red
and blue. That long sequence of coloured beads contains
all the information needed to build a new virus.

Mutations are places where the “normal” colour has
been replaced by a different one—a blue bead, say, where
a red one should be. (In fact, the “coloured beads” are
called nucleic acids, and we represent them with the codes
A, T, C and G. So a string of normal viral dna might be
spelled “atcg,” and a mutated variation might be “attg.”
Computers are perfectly suited to scan the seemingly end-
less strings of letters for differences—a task no human
would want to tackle.)



DRUG TRADE NAME  GENERIC FOLD CUT-OFF RESISTANCE 
 NAME CHANGE  ANALYSIS

Nucleoside and Nucleotide Reverse Transcriptase Inhibitors (NRTIs, NtRTIs)

Mutations: 20wt/R, 67G, 70wt/R, 184V, 211K, 228H

Ziagen® abacavir 1.5 2.1 SUSCEPTIBLE

Videx® didanosine 1.2 1.3 – 3.0 MAXIMAL RESPONSE

Emtriva® emtricitabine 48.8 3.7 RESISTANT

Epivir® lamivudine 47.9 1.1 – 3.7 MINIMAL RESPONSE

Zerit® stavudine 0.7 1.1 – 2.2 MAXIMAL RESPONSE

Viread® tenofovir 1.4 1.0 – 2.0 REDUCED RESPONSE

Hivid® zalcitabine 1.4 3.0 SUSCEPTIBLE

Retrovir® zidovudine 1.2 1.9 – 14.4 MAXIMAL RESPONSE

Non-nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Mutations: None

Rescriptor® delavirdine 1.6 7.7 SUSCEPTIBLE

Sustiva® efavirenz 1.0 3.4 SUSCEPTIBLE

Viramune® nevirapine 1.3 5.2 SUSCEPTIBLE

Protease Inhibitors (PIs)

Mutations: 10V, 13V, 22V, 33I, 35D, 36I, 46I, 54V, 60E, 82A, 83D, 89I

Agenerase® amprenavir 2.4 0.7 – 1.4 MINIMAL RESPONSE

Agenerase® – boosted amprenavir/r 2.4 0.9 – 6.5 REDUCED RESPONSE

Reyataz® atazanavir 23.4 2.0 RESISTANT

Lexiva®, Telzir® fosamprenavir 2.4 1.8 RESISTANT

Crixivan® indinavir 27.7 0.8 – 2.2 MINIMAL RESPONSE

Crixivan® – boosted indinavir/r 27.7 4.1 – 21.2 MINIMAL RESPONSE

Kaletra® lopinavir/r 11.8 10.0 – 61.6 REDUCED RESPONSE

Viracept® nelfinavir 29.7 1.0 – 1.5 MINIMAL RESPONSE

Invirase®, Fortovase® saquinavir 4.7 0.7 – 1.0 MINIMAL RESPONSE

Invirase®, Fortovase® – boosted saquinavir/r 4.7 1.1 – 12.0 REDUCED RESPONSE

Aptivus® tipranavir 1.6 1.6 SUSCEPTIBLE

One of the newest directions in resistance testing is the
concept of the “virtual virus.” Once a mutation occurs, it is
“archived” in your blood cells. It may then be “overgrown”
by other viral strains, so that subsequent resistance tests
may very well miss it. However, the archived mutation
remains ready to re-emerge if the drug that caused it
appears on the scene again.

For this reason, Dr. Julio Montaner and colleagues at
the B.C. Centre for Excellence in hiv/aids have realized
that it is critical to track the virus over time, taking into
account the accumulation of mutations even though they
may not be present in the most recent sample. (On the
other hand, a virus with many mutations may be slightly
less virulent, or damaging, than a wild-type virus because
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a virus with mutations may be slightly less “fit”—the virus
pays a price in its ability to make copies of itself when it
picks up mutations.)

New drugs for treatment are continually being devel-
oped. We know that it is likely that these new drugs will
give rise to new resistance mutations. Strategies for treat-
ment need to keep the viral load completely suppressed for
as long as possible. But the good news is that this is already
the norm. The majority of phas now stay suppressed for
years without changing meds. ✚

Carol Major is a consultant at the Ontario hiv Treatment Network
and former head of the hiv Laboratories for the Ontario Ministry
of Health.

READING RESISTANCE

Mutations are the exact
locations on the hiv

gene that have changed
from “wild-type.”

This is the bottom line: 
how effective the drug will be.

(Maximal = most effective; 
Susceptible = good; 
Reduced response = less effective;
Resistant or Minimal = not effective)

Amount of resistance /
loss of drug effectiveness

(higher numbers 
= higher resistance 
= less effective drug)



In the fall of 2002, Michael Bell
had never felt worse. He’d contracted
the Norwalk virus three times, had
dropped 60 pounds and could barely
get down more than a glass of water
and a few soda crackers a day. Diag-
nosed with hiv in 1993, Bell, 47, had
hardly ever been sick. Before con-
tracting Norwalk, he had long been
doing well on his hiv meds, was a
busy volunteer at a Toronto aids
organization and was working at his
maintenance job. 

Never quite having recovered from
Norwalk, the following February Bell
developed pneumonia and a fever of
109. When he pulled through—just
barely—he had less than 50 cd4 cells
and a viral load of over one million.
“There was nothing the doctors could
do for me anymore,” Bell recalls. So
he started seeing a naturopathic
doctor (nd).

Naturopathic care has become
increasingly popular among people
with hiv/aids (phas). And, more often,
phas go with the support and even the
encouragement of their regular doc-
tors, using naturopathic medicine in
combination with their medications.
There’s been a new recognition of the
power of naturopathic medicine to help
phas deal with drug side effects, immu-
nity and some hiv-related conditions,
which has led to more hiv clinics 
offering free naturopathic care. For
instance, the British Columbia Persons
With aids Society (bcpwa) runs a free
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When
The role of
naturopathic
medicine for 
people with HIV

clinic in Vancouver and Blood Ties
Four Directions Centre offers free
naturopathic services in Whitehorse.

Bell was lucky enough to live near
the largest naturopathic hiv/aids
specialty clinic in Canada. At the Sher-
bourne Health Centre Community pha
Naturopathic Clinic in downtown
Toronto, interns—under the supervi-
sion of licensed nds—from the Cana-
dian College of Naturopathic Medicine
(ccnm) started treating him, first with
acupuncture, a form of Traditional
Chinese Medicine that uses tiny nee-
dles to help the body’s natural energy
flow better. When Bell stood up for the
first time after having some needles 
in his pelvis, he felt a tiny shift. “Boy,
was I hungry,” he says. “I hadn’t been
hungry in months.”

Acupuncture is just one of many
types of complementary medicine
modalities used by naturopathic doc-
tors. Think of them as the general
practitioners of alternative medicine.
They go to school for four years after
completing an undergraduate degree
and study an array of treatments in-
cluding herbs, supplements, homeo-
pathy, Traditional Chinese Medicine
(including herbs and acupuncture), nu-
trition, lifestyle counseling and manual
therapies such as massage. In Canada,
licensed nds are trained at either the
Canadian College of Naturopathic
Medicine in Toronto or the Boucher
Institute of Naturopathic Medicine in
New Westminster, British Columbia.

Kenn Luby, a Toronto nd who
specializes in treating phas and works

by Diane Peters

Nature Calls



in the same office as two hiv primary
care physicians, says, “A naturopath
uses various techniques to tap into the
body’s natural ability to heal itself.” To
do that, a practitioner looks past sur-
face symptoms—say, a chronic runny
nose or fatigue—and finds out about
the underlying cause (perhaps inflam-
mation, an imbalance or even some-
thing psychological) before planning
treatment.

In Bell’s case, one of his biggest
problems was all the damage that
Norwalk had done to his digestive sys-
tem: His stomach had shrunk and his
bowels and urinary system barely
worked, plus he was very dehydrated.
Acupuncture, herbs and nutritional
supplements encouraged healing,
allowing him to start eating and drink-
ing again and to develop smoother
digestion. Now, since those underlying
problems have been helped, Bell has
fewer headaches and a lot more energy
and has returned to his volunteer job.
He’s still taking highly active anti-
retroviral therapy (haart) but has
been able to stop taking other med-
ication to help him eat and sleep.
His cd4 count is now up to 170 and
his viral load is undetectable.

Like Bell, most phas benefit the
most from naturopathic medicine
when it’s combined with effective
hiv treatment. Call it the new com-
bination therapy. “We work very
closely with medical doctors. We’re
not opposed to regular, allopathic
medicine,” says Afsoun Khalili, nd,
who works at the Sherbourne
Clinic. “There’s nothing like the
drugs to bring down the viral load
and increase the cd4 count.” What
naturopathic medicine can do is
help keep the body as healthy as
possible and help combat some
drug side effects so that people are
better able to tolerate their meds.

Some phas also use naturo-
pathic medicine as a form of early
treatment to help them delay taking
meds. Freida Richler did this back
in 1988 when she was first
diagnosed. She found a rare health
care provider—a general practi-
tioner who was also an nd. “I really
didn’t want to take drugs because
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I’ve always had extreme adverse reac-
tions to them,” Richler says. Dr.
Carolyn Dean encouraged her to
change her diet (to eat more whole
foods and less refined ones) and to
take a series of nutritional supple-
ments and vitamins. “For more than
10 years, I relied exclusively on Dr.
Dean and other naturopathic doctors.”

Richler, now 47, fared quite well
until 1998, when she started running
a high fever and lost a lot of weight.
After being diagnosed with pcp
(Pneumocystis pneumonia) and other
complications, she began to take hiv
drugs. Although she had a hard time
with her initial regimen, she even-
tually adjusted to a simpler combina-
tion that was easier to tolerate. Today
she has a cd4 count of 1,524 and an
undetectable viral load. “I think I
responded so well to the drugs and
was able to bounce back to relatively
good health because I always took
large amounts of nutritional supple-

ments religiously, took time for self-
care and was careful about my diet,”
Richler says.

Richler started to attend the pha
naturopathic clinic in Toronto run by
ccnm shortly after recovering from
pcp. During her assessment, she men-
tioned to the naturopathic intern that
she hadn’t had a period in more than
three years. The intern treated her
with acupuncture; in addition to work-
ing on meridian points that help sup-
port the immune system, she worked
on a couple of points that stimulate the
reproductive organs. After one month
of daily acupuncture, Richler got her
period. “Ever since then I’ve had my
period regularly,” she says. “That was
five years ago.”

phas often have a list of health
concerns, including side effects, vari-
ous discomforts and their immune
systems. Using just one modality, or
more often a combination of two or
more, nds have had success helping

phas with diarrhea, appetite loss,
fatigue, lipodystrophy, stress, hem-
orrhoids, fissures, weight loss,
frequent colds and many other
conditions.

But naturopathic medicine has
its limits. The treatments at an nd’s
fingertips are not strong enough to
stop a powerful infection or fight
cancer. And nds themselves debate
its impact on immunity. “There
certainly are things that can affect
the immune system, like sugar and
stress,” says Joanne Leung, a
Whitehorse-based nd who works at
the Blood Ties Four Directions
clinic. She admits there just haven’t
been the studies to show that
naturopathic medicine can actually
impact cd4 count or viral load. But,
anecdotally, nds say that their pha
patients end up not just feeling bet-
ter but with a stronger immune sys-
tem after treatment. “I believe that
the patients who are seeing me as
well as seeing their doctors are
doing better than those who are fol-
lowing just a medicine regimen,”
Luby says.

Along with a lack of good solid
medical studies to show exactly
what naturopathic medicine can do

Acupuncture: A component of Traditional
Chinese Medicine that uses very fine
needles inserted into special energy
points on the body to encourage the
body to heal itself.

Botanicals/herbs: The use of plant reme-
dies in the form of supplements, teas or
tinctures to treat conditions.

Homeopathy: A form of treatment that
uses common diluted remedies to help
the body heal itself. The practitioner
takes into account a complete patient
profile to select an appropriate remedy.

Hydrotherapy: The use of hot and cold
water (usually through towels) on vari-
ous parts of the body to promote circu-
lation and encourage healing.

Nutritional supplements: The use of vita-
mins, probiotics (healthy bacteria) and
other substances normally found in
foods in pill form.

Traditional Chinese Medicine: An ancient
approach to healing that includes
acupuncture and herbs.

LEARN THE LINGO



for hiv, it has a few other flaws.
One is that the various modalities
impact people differently. For
instance, some people respond very
well to homeopathy, while others
get no help at all. 

Interactions with hiv meds can
also be a problem. “It’s a real chal-
lenge, especially since hiv meds
change so rapidly,” says Tasleem
Kassam, a Calgary nd who treats
phas. “Research becomes obsolete
so fast.” As a result, many nds
avoid things like botanicals and
herbs, as they are the most likely to
interact with drugs, while homeo-
pathy, acupuncture and dietary
changes are much safer. Luby has
another reason for avoiding herbs
with his pha patients. “I don’t want
to add to the pharmaceutical load
in their bodies,” he says. According
to Luby, herbs are really just drugs
that come straight from nature.

However, according to Hal Huff,
nd, chief supervisor of the Sher-
bourne Health Centre Community
pha Naturopathic Clinic, herbal
medicines, when used cautiously,
can be helpful in correcting or
managing concerns related to hiv.
“Although we know that St. John’s
wort and probably other botanical
medicines can interfere with haart,
other herbs have been used without
any apparent interaction in thou-
sands of patients,” he says. “That said,
as with any intervention, we are very
careful to monitor for viral load
changes or any other evidence of
herb-drug interactions.” Huff gives the
example of milk thistle, an herb used
to protect the liver and treat liver dam-
age. “It’s been the subject of negative
attention but it appears to have been
vindicated,” he says, citing recent
studies that show that milk thistle has
no significant impact on the efficacy of
antiretrovirals.

nds develop an individualized
treatment plan based upon a holistic
assessment of the patient in terms of
their physical, mental, social and spir-
itual health. So it’s no surprise that the
start of a relationship with an nd
begins with a lengthy consultation. At
least an hour long, this discussion is
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about sharing medical information
(meds, medical history, side effects,
preexisting conditions and the like)
and personal information. Emotional
health, stress level and family history
all play into a person’s treatment. “I
end up knowing more about patients
than their own mother does,” Kassam
says. In the initial assessment, nds
also perform a thorough physical
examination.

That’s where naturopathic medi-
cine’s true power lies—in its ability to
treat the whole person, not just their
disease or their numbers. And that’s
very important because naturopathic
medicine often takes a lot of effort on
the part of the patient. “It’s hard work
and it’s not for everyone,” Leung says.
To make naturopathic medicine work,
a patient must often make dietary

changes, take supplements and
herbs on a regular schedule, show
up for regular appointments and
even deal with emotional issues.

phas must also be patient with
naturopathic medicine: It’s not a
quick fix. “It takes time, a lot longer
than I thought,” Bell says. He’s still
getting weekly acupuncture treat-
ments to keep his health and par-
ticularly his digestion strong.

Just as an nd picks a mix of
modalities to suit each patient, so
must they adapt treatment to what
a patient can handle. This is true
patient-centred care: No one should
have to do acupuncture if they’re
really uncomfortable with needles,
or be turned away from naturo-
pathic care if they can’t afford the
supplements or are unable to make
dietary changes. “It fits in where
the clients want it to fit in,” Leung
says. When an nd and patient work
closely together to create a treat-
ment program and it works, it’s
worth the effort. “It can be very
empowering to make some changes
and see some results,” she adds.

As more free naturopathy clinics
and services open up for phas and
as more doctors embrace comple-
mentary medicine, more phas are
benefiting from naturopathic care.
It’s a nurturing approach that can
help with many problems that

cause discomfort and even long-term
damage. “I see the future of medicine
being naturopaths and conventional
doctors working together, especially
with hiv but with any condition,”
Khalili says. “The two work best
together.” Freida Richler adds: “We
need more naturopathic doctors who
are familiar with drugs and more
medical doctors who practice integra-
tive medicine.” ✚

Diane Peters is a Toronto-based writer who
has written extensively about health, in-
cluding hiv/aids, for Chatelaine, Reader’s
Digest Canada, poz and Today’s Parent.

For more information, check out CATIE’s

Practical Guides to Complementary and

Herbal Therapies for People Living with HIV at

www.catie.ca or by calling 1.800.263.1638.

Want to see a naturopathic doctor (nd)?
Here are some tips for making sure you get
the best possible treatment:

• Tell your md about your nd. Your med-
ical doctor may be able to help you with
a referral. Make sure to get a copy of
your most recent lab work over to your
nd. Your physician should be kept
updated on your naturopathic treat-
ments to help monitor for drug inter-
actions and other possible problems.

• Look for qualifications. Make sure your
nd has graduated from a reputable
school and has taken either the North
American or provincial licensing exams.

• Ask about hiv. Ideally, find an nd who
has treated phas before. If that’s not
possible, ask your nd to consider talk-
ing to a naturopathic hiv expert to help
with your treatment.

• Follow your gut. If you’re not comfort-
able with your treatment regimen or
you fear you’re not getting the right
care, trust your instincts to either 
make suggestions or switch to another
practitioner.

NATURAL SELECTION
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HIV and kidney disease—

what you need to know

by Maggie Atkinson

F
or nine years, my motto
was: “If it ain’t broke, don’t
fix it.” That’s why, despite
worsening lipodystrophy, I
clung to the drug regimen
that was keeping me alive.

Why mess with success? Though my
viral load was still below detection, my
doctor was urging me to make a
change. She wanted me to replace d4T
(Zerit) with tenofovir (Viread) because
of increasing evidence that d4T was
responsible for my sunken cheeks and
stick-like arms and legs. Even more
sinister, it could be causing damage
not apparent to the human eye.

So, why hadn’t I made the switch? I
was concerned about safety. Tenofovir,
a nucleotide analogue, is a member of
a family of drugs known to cause kid-
ney damage. A related drug, adefovir,
was denied approval by the U.S. Food
and Drug Administration (fda) for
treatment of hiv because of kidney
problems. Although tenofovir was
approved by the fda and Health
Canada based on clinical trials that
showed no significant kidney prob-
lems, I am cautious about drugs. 

I’ve had hiv since 1984 and have
seen initial enthusiasms for drugs dis-
sipate when adverse events, not ap-
parent during clinical trials, appeared
once the drug was approved and used
by thousands of people. I remember
in 1997 when we first discovered

Here’s Lookin’
at You,Kidneys

lipodystrophy in people with hiv/aids
(phas) on protease inhibitors, a year
after phas started using these drugs.
So, until a drug has been on the mar-
ket for a few years, I feel rather leery
of it. But as the evidence mounted that
tenofovir could be a safe replacement
for d4T, I decided to make the switch.
Many phas may now be on tenofovir
because the latest treatment guide-
lines recommend it as part of the nuke
backbone of antiretroviral therapy.

Before I began to take the new
drug, I consulted my naturopath, Kenn
Luby. He treats many phas in his
Toronto practice and has helped me
tremendously over the years. He made
some changes to the supplements I
take each day and, with that, I felt
more confident starting tenofovir. 

But only a few weeks later, I read an
e-mail from natap, the National aids
Treatment Advocacy Project, which
concerned me. At the Conference on
Retroviruses and Opportunistic Infec-
tions (croi) in Boston last February,
some researchers questioned how we
measure kidney function and the rate
of kidney dysfunction caused by hiv,
tenofovir and other nukes. By only test-
ing serum creatinine, as we currently
do, we may be missing some phas—
especially women and those over 50—
who are at risk for chronic kidney dis-
ease. I decided to find out what I could
do to protect my kidneys.



THE URINARY TRACT
Every day the kidneys filter about

200 litres of blood. From this, about
two litres of urine flow through the
ureters to be stored in the bladder.
The urine is ejected from the bladder
and out of the body through the ure-
thra. The male urethra ends at the tip
of the penis; the female urethra ends
just above the vaginal opening.

THE KIDNEYS
We have two kidneys—located in

the back, one on either side of the
spine, below the ribcage. They’re
about the size of a fist and are shaped
like kidney beans. Each kidney has
about a million tiny blood-filtering
units called nephrons. In each neph-
ron, a network of tiny blood vessels
called the glomerulus attaches to a
small tubule. Blood is filtered in the
glomerulus, and extra water and waste
pass into the tubule and become urine.

I was under the impression that kid-
neys just cleaned the blood, but they do
a lot more than that. The kidneys have
four main functions:

1. They balance body fluids.
2. They balance body chemicals 

(ions or minerals), such as potas-
sium, calcium, phosphorus and
magnesium.

3. They remove waste products, like
urea (from the breakdown of pro-
tein from food) and creatinine
(formed by normal muscle activity).

4. They produce the following essen-
tial hormones:

• erythropoietin (epo), which
helps make red blood cells,

• renin, which regulates blood
pressure, and

• the active form of vitamin D
(D3), which helps maintain
calcium for bones.

KIDNEY DAMAGE
These are three different kidney-

related problems that can affect phas.
Their causes and treatments vary:

1. Kidney stones result from the
build-up of crystallized salts and min-
erals, such as calcium or drugs like
indinavir (Crixivan), in the urinary
tract. If kidney stones are large enough
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to block the kidney or ureter, they can
cause severe abdominal and/or back
pain. The stones usually pass through
the urinary tract on their own, but 
in some cases they may need to be
removed surgically. About 8% of people
taking indinavir may get kidney stones.
Fortunately they do not often cause
kidney disease. Drinking lots of water
can be helpful for preventing kidney
stones and helping them to pass.

2. Urinary tract infections (UTIs)
occur in a part of or throughout the
urinary tract, but mainly in the bladder
and urethra. If left untreated or if they
happen repeatedly, utis can travel up
the ureters from the bladder and affect
the kidneys. utis are usually caused by
intestinal bacteria, such as E. coli,
which are found in feces (poo). Women
are more likely to get utis because
they have shorter urethras than men.
Sex, even with a condom, can transfer
the feces to the urethra. Drinking lots
of water and 8 ounces (240 ml) of
cranberry juice cocktail a day (prefer-
ably at least 27% juice) and wiping
from front to back after a bowel move-
ment can help prevent utis.

3. Fanconi’s Syndrome, sometimes
caused by tenofovir, results in acidosis,
loss of electrolytes, high creatinine
levels and renal insufficiency. It can
take months to recover, and, in some
cases, kidney function may not return
completely to its pre-treatment level.
The best way to avoid it, according to

kidney

ureter

bladder

prostate

urethra

Dr. Michelle Hladunewich, a kidney
specialist from Sunnybrook and
Women’s College Health Sciences
Centre in Toronto, is to ensure that the
dosage of tenofovir is adjusted appro-
priately before starting the drug. She
says that kidney function, electrolytes,
calcium profile and a urinalysis should
be monitored every 3–4 months. “The
key is to better judge renal dysfunction
at the outset at least by utilizing one of
the equations to estimate gfr (glomer-
ular filtration rate) or by obtaining 
a creatinine clearance on a 24-hour
urine collection.”

All of these kidney problems can
lead to kidney disease.

Kidney diseases usually damage
the nephrons and cause them to lose
their filtering capacity. Kidney disease
can be acute or chronic. Acute kidney
failure can result suddenly from poi-
soning, infection or trauma. A gradual
loss of kidney function, over years or
decades, is called chronic kidney dis-
ease (CKD). If left untreated, kidney
disease can result in impaired kidney
function and, ultimately, kidney failure.

The rest of this article deals with
chronic kidney disease, which is
becoming increasingly more prevalent
among phas.

CAUSES OF CKD
Chronic kidney disease is defined

as kidney damage (as evidenced by
protein in the urine) or decreased



kidney function (as evidenced by re-
duced gfr) for a period of three
months or more. It is a condition
caused by various diseases. According
to the Kidney Foundation of Canada,
as many as 1.9 million Canadians may
have ckd but most are unaware of it.

The two most common causes of
ckd are diabetes and high blood
pressure. Some other causes are
listed below:
� The third most common type of

kidney disease is glomerulo-
nephritis (inflammation of the
glomeruli and the kidney)—a group
of diseases in which the immune
system mistakenly attacks the
glomeruli.

� Inherited diseases, such as poly-
cystic kidney disease, which causes
large cysts to form in the kidneys.

� Reflux nephropathy. Some people
are born with an abnormal junc-
tion of the bladder and the ureter,
which causes urine to flow back up
to the kidney. This causes infec-
tions and scarring of the kidneys,
which can lead to kidney failure.

� HIV and other diseases that affect
the body’s immune system. hiv-
associated nephropathy usually be-
gins with heavy proteinuria (large
amounts of protein in the urine)
and progresses rapidly (within a
year of detection) to end-stage
renal disease if left untreated.

� Obstructions caused by kidney
stones, tumours or an enlarged
prostate gland.

� Repeated urinary tract infections.
� Unresolved acute kidney failure.
� Drugs. Long-term or heavy use of

painkillers and anti-inflammatories,
such as acetaminophen (Tylenol),
acetylsalicylic acid (Aspirin),
ibuprofen (Advil, Motrin) and
naproxen (Aleve, Anaprox). Com-
bining these meds with caffeine 

can further damage your kidneys.
Street drugs such as heroin,
cocaine and amphetamines can 
also cause kidney damage.

DIAGNOSIS OF CKD
In the later stages of kidney

disease, people may have some of the
following symptoms:
� more fatigue
� less energy
� trouble thinking clearly
� poor appetite
� trouble sleeping
� dry, itchy skin
� muscle cramps at night
� swollen feet and ankles
� puffiness around the eyes,

especially in the morning
� a need to urinate more often,

especially at night
However, there are usually no

symptoms of kidney disease until the
damage is severe. That is why it’s
important to be tested.

TESTING FOR CKD
According to Dr. Hladunewich,

everyone with hiv/aids should be
screened yearly for kidney disease
because phas are “proving to be a
fairly high-risk group.” The first step is
a blood test for serum creatinine and a
urine test to measure protein (for the
albumin:creatinine ratio). These tests
are used to assess both kidney damage
and kidney function.

Kidney damage is measured by the
amount of protein in the urine,
because when the kidneys are dam-
aged, protein leaks into the urine.

Measuring kidney function is
more controversial. Doctors and
researchers normally use the serum
creatinine test to measure kidney
function indirectly, but a study pre-
sented at croi suggested that this test
alone might not be sufficient. Instead,
the creatinine test result should be
used in a mathematical equation,
along with age, race and gender, to
calculate the estimated glomerular fil-
tration rate (estgfr)—an estimate of
how well the glomeruli are filtering.
Sometimes you also read about the
creatinine clearance rate, a similar
test of kidney function.

There are two well-known equa-
tions used to calculate estgfr in
adults—Cockroft-Gault and the mdrd
Study. San Francisco researchers com-
pared serum creatinine to estgfr
(using the mdrd Study equation) in
more than 1,600 patients in chorus, a
large, observational U.S. cohort. Using
the serum creatinine test, none of the
136 women in the study showed kidney
dysfunction, but using the estgfr equa-
tion, 10 (7%) of them had moderate
kidney disease. Also, among the 307
people over 50 years old, the creatinine
test results indicated that 12 (4%) had
moderate kidney disease—the estgfr
showed that 66 (21%) did. Overall,
using the creatinine test, 1.9% of pa-
tients showed moderate kidney dys-
function, while that figure increased to
13.8% with estgfr. The take-home
message: Perhaps we should be using
the estgfr measurement in studies and
in the clinic.

If these initial lab tests indicate kid-
ney damage or reduced kidney func-
tion, the doctor may recommend an
ultrasound or X-ray to see whether
the shape or size of the kidneys is

SCREEN YOUR BEANS

Doctors who specialize in kidney problems
are called nephrologists (from the Greek word for
kidney, nephron).

Doctors who specialize in problems of the
organs and tubes that transport urine from the
kidneys to outside the body are called urologists.

Anything related to the kidneys may be called
renal, from Latin renes, meaning kidneys.

LEARN THE LINGO

The National Kidney Foundation is con-
cerned that many people may be in the
early stages of chronic kidney disease
(CKD) and not know it. It recommends that
adults who are at risk for kidney disease
use the calculator on its website to deter-
mine their estGFR. This calculator is a
screening tool to inexpensively identify
people at risk for CKD. estGFR is not an
absolute lab test result; it’s only an esti-
mate of kidney function.

Unless you live in B.C., where the labs
now provide the GFR result, you can ask your
doctor to calculate your estimated GFR. Or, 
if you know your creatinine level, you can
use the GFR calculator (www.kidney.org/ 
professionals/kdoqi/gfr_calculator.cfm). 
It uses an abbreviated form of the MDRD

equation. Fill in your creatinine test result,
age, sex and race to estimate your GFR.
Check the box for “umols/l” when inputting
your creatinine level because that’s the
international system unit used in Canada to
measure creatinine.

If your estGFR measures less than 60,
discuss your results with your doctor.



abnormal. A ct-scan or mri might
also be done. These tests are called
renal imaging. The doctor may also do
a kidney biopsy—a procedure in
which a needle is used to extract small
pieces of tissue from the kidneys for
examination under a microscope.

Certain people may need additional
testing, such as a 24-hour urine collec-
tion, if they’re over 70, very thin,
obese or vegetarian, or if they take
certain drugs, like Bactrim/Septra or
cimetidine (Tagamet) because these
drugs can affect your serum creatinine
levels. Excessive exercise or taking
creatine supplements may also
increase serum creatinine levels.

In the final stage—end-stage renal
disease—the kidneys stop working and
dialysis or a transplant is needed. Dial-
ysis involves using a machine or other
artificial device to remove the excess
water and wastes from the body.
Organ transplants are rarely per-
formed on phas in Canada, although
they are done in the U.S.

TREATMENT OF CKD
Medication, diet, supplements, ex-

ercise and drug dosage adjustments
may help prevent or delay kidney
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failure. The treatment will depend on
the stage of kidney disease, the cause,
symptoms and other health problems.

MEDICATION
There isn’t a medication for ckd.

You can only treat the causes and the
symptoms. For example:
� If you have high blood pressure,

one of the causes of ckd, your
doctor may recommend blood
pressure medication.

� If you have anemia, which can be
brought on by kidney disease, you
may need synthetic epoetin (epo)
or iron.

DIET
According to Diana Johansen, dieti-

cian at the Oak Tree Clinic, the Women
and Family hiv Centre for British
Columbia, when a person has normal
kidney function their diet is generally
not adjusted to prevent kidney
disease.

When the kidneys are unable to
function properly, various substances
build up in the blood to undesirable
levels. Dietary changes aim to reduce
the intake of foods that create more of
these substances. In the early stages,

you may need to reduce the amount of
protein, phosphorus and sodium in
your diet. Later on, in advanced
kidney disease, you may also need 
to reduce potassium and fluids. 
Speak with your doctor or a renal
dietician before making any changes
to your diet.
� Protein is found in meats, dairy

products, dried beans, soy prod-
ucts and nuts.

� Dairy products, dried beans and
peas, nuts, soft drinks, cocoa and
beer are high in phosphorus.

� Since sodium can raise your blood
pressure, you may need to cut
down on salt and canned, pickled
or processed foods. Avoid salt-
substitutes that contain potassium.

� High sources of potassium are
bananas, dried fruits, orange juice,
melons, dried beans, nuts, potatoes
and tomato sauces. In advanced
kidney disease, high potassium
levels can affect the heart rhythm.

� High blood cholesterol levels can
also be associated with kidney fail-
ure. A low-fat diet, exercise and
lipid-lowering medications can
help reduce cholesterol levels.
I wondered about water intake. Dr.

Hladunewich warned that too much
water could be dangerous for someone
with significant kidney disease. It’s
best to determine your kidney function
through the appropriate testing meas-
ures. If you have reduced kidney func-
tion, you may need to consult a renal
dietician as well as a nephrologist 
for advice about your diet. Even
something that might normally seem
harmless, like drinking water, can
potentially pose problems if your kid-
neys aren’t working properly. That
said, as long as your kidneys are func-
tioning normally, you should make
sure to get enough water every day.

SUPPLEMENTS
Lark Lands, a medical journalist and

longtime aids treatment educator and
advocate, says there isn’t any “magic
bullet” for supporting the kidneys but
there are some basics that can help.
Here are her recommendations:
� The very minimum that every pha

should take is a multivitamin, an

STAGES OF CHRONIC KIDNEY DISEASE

Based on the kidney damage and kidney function tests, CKD is divided into five stages. Not all
people progress from Stage 1 to Stage 5. If you have any of the risk factors below, you may be
at increased risk of developing chronic kidney disease and should be tested for it.

Stage Description Glomerular
Filtration
Rate (GFR)

At increased risk

1

2

3

4

5

Risk factors for kidney disease: diabetes; high blood
pressure; family history; age over 50; ethnic origin
Aboriginal, Asian, South Asian, Pacific Island,
Caribbean, African or Hispanic; being HIV positive

Kidney damage (protein in the urine) with normal
kidney function (estGFR)

Kidney damage (protein in the urine) with mild
decrease in kidney function (estGFR)

Moderate decrease in kidney function (estGFR) with or
without kidney damage (protein in the urine)

Severe decrease in kidney function (estGFR)

Kidney failure or end-stage renal disease (dialysis or
kidney transplant needed)

More than 90

More than 90

60 to 89

30 to 59

15 to 29

Less than 15

(adapted with permission from the National Kidney Foundation)



antioxidant formula and anti-
inflammatory fish oil.

� Take plenty of antioxidants. All 
the things that protect you against
heart disease also help protect 
the blood vessels in the kidneys.
Examples of antioxidants: vitamin
E, vitamin C, bioflavonoid complex,
carotenoid complex, selenium, 
N-acetyl-cysteine (nac), coenzyme
Q10, alpha-lipoic acid.

� Take plenty of natural anti-inflam-
matories. Inflammation plays a key
role in the artery-damaging and 
-blocking process. By countering
that, you may also help prevent
kidney problems due to scarring
and blocking of the tiny blood
vessels. Avoid fats that promote
inflammation, such as partially
hydrogenated oils (“trans fats”)
and polyunsaturated vegetable oils.
Here are some examples of natu-
rally anti-inflammatory foods and
seasonings: garlic, ginger, curcu-
min, bioflavonoid-rich fruits like
dark berries, and omega-3 fatty
acid–rich foods like fatty fish, flax-
seed and walnuts. (Garlic may
interact with some drugs, so speak
with your doctor about possible
interactions with your meds.)

� Protect yourself against the blood
sugar effects of hiv and haart
because elevated blood sugar can
damage the kidneys over time.
Nutrients that help maintain nor-
mal cellular insulin sensitivity and
improve glucose tolerance may
help, such as alpha-lipoic acid, the
B vitamins (especially B6) and the
minerals chromium and zinc.

EXERCISE
With your doctor’s permission,

start a regular exercise program that
includes strength, flexibility and
cardiovascular training. Exercise is
important, especially when you’re hiv
positive and on antiretroviral therapy,
for many reasons, including:
� It may prevent or help with dia-

betes, high blood pressure, heart
disease, chronic kidney disease,
cancer, osteoporosis and arthritis.

� It can help ease restless leg
syndrome, sometimes associated
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The National Kidney Foundation
www.kidney.org

The Kidney Foundation of Canada
www.kidney.ca

The National Kidney Disease 
Education Program
www.nkdep.nih.gov/index.htm

Life Options www.lifeoptions.org 
(sponsored by Amgen Inc., which
markets a number of products in the
field of nephrology)

Kidney School www.kidneyschool.org
(also sponsored by Amgen Inc.)

HIV InSite www.hivinsite.com 
(search for “renal”)

Lark Lands’ Positively Well 
www.larklands.net (see Treatment Fact
Sheets)

NATAP www.natap.org
KidsHealth www.kidshealth.org
CATIE Fact Sheet on tenofovir (Viread)

www.catie.ca/facts.nsf

THE KIDNEY CONNECTION

with kidney disease.
� It will help to get rid of excess fluid

and toxins through the skin.

DRUG DOSAGE
ADJUSTMENTS
You may need to change your drug

dosages. Septra/Bactrim, tenofovir
and the nucleoside drugs (except
abacavir/Ziagen) might need to be
reduced. Oddly enough, although indi-
navir can affect the kidneys, it is not
metabolized through the kidneys, so
dosage adjustments are not required.

Some drugs that may harm the
kidneys:
� tenofovir (Viread) – for treating

hiv; there is some early evidence
that combining tenofovir with 
ddI (Videx) may be related to 
more kidney damage than teno-
fovir alone

� Hepsera – for hepatitis B
� cidofovir (Vistide) and foscarnet

(Foscavir) – for cmv retinitis
� iv pentamidine – for pcp treatment
� aminoglycosides – a class of anti-

biotics for serious infections 
(includes Amikacin, Gentamicin)

� rifampin – for tuberculosis
� acyclovir (Zovirax) and valacyclovir

(Valtrex) – for herpes and shingles
� nsaids (non-steroidal anti-inflam-

matory drugs), such as acetylsali-

cylic acid (Aspirin), ibuprofen
(Advil, Motrin), acetaminophen
(Tylenol)

� Septra/Bactrim – for pcp preven-
tion or treatment
If you are taking more than one of

these drugs at a time, it’s a good idea
to have your kidney function moni-
tored more often.

THE KIDNEYS ARE 
ALL RIGHT
After learning about what can go

wrong with the kidneys, I was nervous
about my first checkup three months
after starting tenofovir. But everything
was fine. My creatinine level was
slightly higher than when I started,
and when I took that result and calcu-
lated my estgfr it was 89, which is
only a mild decrease in kidney func-
tion. There’s no protein in my urine,
so I don’t have kidney damage. I don’t
have kidney disease but I’ll need to be
checked every few months. In the
meantime, I’ll do what I can to prevent
diabetes, high blood pressure and
high cholesterol, and to protect my
kidneys. Here are some things you can
do to protect yours:
� Have your blood pressure, urine

and blood (including creatinine
and cholesterol) checked regularly.

� Control high blood pressure (it
should usually be less than 130/80).

� Try to quit or cut down on smoking.
� Exercise regularly.
� Maintain a healthy weight.
� Avoid excess alcohol (more than

one drink a day).
� Avoid street or recreational drugs.
� Get enough sleep.
� Avoid heavy or long-term use of

painkillers (low-dose Aspirin for
heart disease is ok).

� If you have diabetes, maintain
good control of your blood sugar. ✚

Maggie Atkinson is the former co-chair of
aids action now! and the founding chair
of Voices of Positive
Women in Toronto. She
has been hiv positive
for more than 20 years
and takes a positive and
holistic approach to
maintaining her health.



I love the way clay feels in my
hands. Working with clay is very spiri-
tual and therapeutic. I don’t know
what’s in it, but clay
makes you feel magical. 

For 21 years I taught
pottery at the Carnegie, a
community centre at
Hastings and Main, a
rough area of Vancouver.
It’s called the “living
room” for the downtown
eastside and it’s for low-income, mar-
ginalized people. But last year I left
because everyone was passing away
like flies in that area of town. I don’t
have enough fingers or toes to count
how many friends passed away. I was
lonely and depressed. 

I don’t tend to make new friends
now because I’m afraid they won’t live
long. I spend most of my time at home
doing pottery. This is my peace and
quiet. When I get into the clay, I tend
to forget about aids, it kind of just
fades away. 

In 1995, my partner, John, took
notice of me having cold sweats, losing
weight and being sick a lot. He diag-
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nosed me before the doctor did. After
my hiv test, I waited for two weeks on
pins and needles because John already

had it. When the doctor
called me into the office,
he told me my cd4 count
was down to 40. I had
full-blown aids and mac
(Mycobacterium avium
complex). I thought that
was the end of the road
for me. But I took pills for

the mac and got better. 
Back then with two partners in one

household with full-blown aids, it was
always something. Sheer
survival took over. Now
I’m on meds and I’m
pretty active. I live with
hiv, but I never go too far
into the future. For years
John and I were living in
one-month intervals. Now
with treatment and all,
we have a three-month horizon. Every
three months, you shed your skin, like
a snake. I find this very optimistic.

Now I teach at the Gathering Place,
across the street from bcpwa. We’ve

got a terrible crystal meth problem in
Vancouver and this community centre
is in the eye of the hurricane. It’s full of
street people, and a lot of the students
have hiv. 

My students call me Blake, even
though my real name’s Henry. A friend
of mine, a numerologist who died of
aids, once said to me: “Don’t ever go
by Henry. They all die of diseases.
Think of Henry viii, he died of
syphilis. Go with your middle name.”
So my art name is Blake. 

All my students know I have hiv.
We have our own little support group.
We talk about our
health, our meds, what
we’re being diagnosed
with. We share our sto-
ries. There’s lots of
laughter and jokes. Clay
makes you want to talk
about things. There’s a
lot of sexual talk some-
times, especially among the gay guys. I
tell them to try to respect everyone in
the class, because there are straight
people, too. The only things I ask them
not to discuss are politics and religion
because things can get heated and
there are people in the class from all
different backgrounds. 

When people come into the class,
they’re usually depressed, but after
three weeks they have this happy,
beautiful face on them. Memories
come up when you knead the clay. A
lot of people think of their moms
because when they start digging their
hands in the clay, they remember their
mothers baking, rolling out the dough.

When we do the glaze 
and kiln firings, everyone
says it’s like Christmas.
They’re like kids at a
bakery. After their work
comes out, I do little cri-
tiques, in a positive way.

Pottery has helped me
grow and I like to see

other people grow just as much as I
have. That’s my reward. I have all
these people around me who give me
support, and it feels good to give
something back. ✚

POTTERY BARN
Henry “Blake” Hiebert on the healing qualities of clay
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