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The great debate: does it matter how you lower blood pressure?
B Rayner,1 M Heradien2,3
1 Division of Nephrology and Hypertension, Groote Schuur Hospital and University of Cape Town, South Africa
2 Department of Medicine, Faculty of Medicine and Health Sciences, Stellenbosch University, South Africa
3 Netcare Kuils River Hospital, South Africa
Corresponding author, email: brian.rayner@uct.ac.za

The great debate between eminent experts Prof. Brian Rayner, Nephrologist (UCT), and Dr Marshall Heradien, Cardiologist (Stellenbosch
University), on “Does it matter how you lower blood pressure (BP),” was moderated by Prof. Nqoba Tsabedze, Cardiologist (Wits),
and hosted online by Servier. Prof. Rayner took the position that it does not matter how you lower your blood pressure, while Dr
Heradien took the position that it does. This transcript highlights their salient points and provides compelling evidence to support
their respective stances.

Prof. Brian Rayner: It does not matter how you lower
your blood pressure

Obviously the higher the initial blood pressure and the lower
you go, you can lower events by as much as 45%. It is clear
that lowering blood pressure is really the most critical issue in
preventing cardiovascular events.6 The recent 2020 International
Society of Hypertension (ISH) Global Hypertension Practice
Guidelines state that it is essential to lower blood pressure by
at least 20 mmHg and ideally to 140/90 mmHg, although the
optimal blood pressure is less than 130/80 mmHg.7 Many poorer
countries are unable to meet the latter target.

Historical perspective
In the 1930s it was thought that “the greatest danger to a man
with high blood pressure lies in its discovery, because some
fool is certain to lower it.” Professor Dudley White in 1937 said:
“Hypertension may be an important compensatory mechanism
that should not be tampered with, even if we’re certain we could
control it.” This was the prevailing viewpoint at that time. In
fact it was so prevailing that the President of the United States,
Franklin D. Roosevelt, who had hypertension, was very carefully
monitored until his blood pressure reached 300 mmHg systolic,
when he unexpectedly died of a haemorrhagic stroke!

We have a vast range of drugs now for the treatment
of hypertension, developed from the 1900s, including
spironolactone (1957), methyldopa (1960), beta blockers (1973),
peripheral alpha-1 blockers (1975), ACE-inhibitors (1977), calcium
channel blockers (1977) and angiotensin II receptor blockers
(1993).1 More recently, renal denervation and, in my opinion,
sodium glucose transport inhibitors in diabetics are very useful
antihypertensive agents, although they are not registered for
this.

Life insurance companies showed this very strong relationship
between blood pressure and the risk of death, which was four
to five-fold higher if your blood pressure was between 153–177
systolic or 96–116 mmHg diastolic.1 We know now, with greater
data, that our true risk starts at 115/75 and doubles for every
20/10 of mmHg. So at 175/105 mmHg we have an eight-fold
increased risk.2

Prevalence, missed treatment opportunities and
physician inertia
We have seen this amazing rise in hypertension prevalence,
particularly in sub-Saharan Africa, sometimes over 45%.8 In
South Africa the prevalence has almost doubled, particularly in
younger people, similar for men and women. Death attributable
to hypertensive disease in one year, in 2000 is far in excess of
anything that COVID-19 is going to do in South Africa.9,10 In subSaharan Africa, half a million deaths in 2010, and 10 million years
of lives lost were due to uncontrolled hypertension.11

Because of the scepticism that lowering blood pressure was
beneficial, placebo-controlled studies were conducted in the
1970s, including on a diuretic-based regimen of hydralazine
– a very short-acting and old drug – which clearly showed the
incidence of all morbid events was highly significantly reduced
over five years.3 Therefore, it is not ethical to ever do a placebocontrolled study in hypertension. These benefits were further
delineated: for every 12 mmHg lowering in systolic blood pressure, stroke was reduced by 40%, myocardial infarction by 25%,
and heart failure by 50%; and at Stage 1 hypertension, 12 mmHg
lowering over 10 years, you only needed to treat 11 to prevent
one death.4 These analyses did not specify which drug you are
using.

In my view, hypertension is the Cinderella of risk factors. It was
the late Professor Bongani Mayosi who said, “To combat heart
disease, diabetes and stroke in Africa, hypertension is your
number one best buy.” If we control blood pressure, survival
and renal events are better, compared with uncontrolled or
apparent treatment resistance.12 If you reverse this, and you
continue to be uncontrolled, you have accumulated mortality.
If you have control, you have a highly significant reduction in

Currently, we have many meta-analyses, including one done
by Bundy et al.5 which revealed that if you lower from 125–129
mmHg vs 102–124 mmHg, you lower cardiovascular events.
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mortality.13 Why is it then, that even in high income countries,
only 19% of hypertensives are controlled, in upper-middle
income countries 15.6%, in lower-middle income about 10%, and
in low-income countries 12.7%?14 Sub-Saharan Africa has about
an 8–9% control rate. So we’re missing screening, treatment, and
so on. But even if we treat, we only achieve control in less than
15% of hypertensive patients.15 We now know that hypertension
– not to forget about diabetes – is a major risk for patients dying
of COVID-19. I’m sure that if patients had controlled blood
pressure, they’d have a better outlook. It is critical to lower blood
pressure to prevent morbidity and mortality.
So what are we missing here? Are we giving the wrong signs
to people? This issue of inadequate management or physician
inertia was described as early as 1998. If your diastolic blood
pressure is greater than 90 mmHg and you had a change of
medication on a previous visit, you have a 35% chance of having
your antihypertensive treatment increased, but if there was no
change in medication and your systolic blood pressure is greater
than 155 mmHg, only a 25% chance of escalating therapy, whereas
if you are on an unscheduled visit with a systolic < 155 mmHg,
there is a 0% chance of receiving additional treatment.16 Looking
at England in 2011, not much has changed.17 Most hypertensive
patients should be on two drugs, but only 45% of patients are
on one drug and 36% on two drugs. So there’s further evidence
of physician inertia. Long-term follow-up of patients has shown
that the number of controlled vs uncontrolled patients followed
up, over five years, did not change: around 20% of patients remained controlled, while 39% remained uncontrolled. So it is
not a good story when looking at physicians’ attitude to treating
hypertension.18
The Kaiser Permanente is a major managed health care in the
United States, and they took hypertension seriously, because
they felt this was a cost effective way of reducing medical costs.
They have almost doubled the number of patients on treatment.
Their target doubled to 80% by introducing simple algorithms
and prompts to make doctors actually escalate treatment. In
2011, 87% reached target.19 The United States, with Public Health
Authorities and Government and Private Sector and Academics,
had a remarkable success story of treating hypertension; in
particular in the stroke area, where the mortality was incredibly
high, there was a dramatic decrease in strokes and heart disease
by implementing strategies to control blood pressure.
Wendy Hoy, a nephrologist, went to far-flung areas of Australia
for five years, where the Aboriginals reside, a very poor area
with a very high incidence of death due to renal causes. She
implemented simple strategies to control blood pressure and
halved the mortality from renal disease. The tragedy was that
within a year of leaving, it returned back to baseline.20,21 So really,
there are simple strategies that are effective in controlling blood
pressure even in deprived environments.20

Strategies to control blood pressure
Given this rise in hypertension prevalence, we need to have
very simple strategies to control blood pressure because we are
going to need to involve nurse practitioners as well as doctors.8
In South Africa, in the Private Sector, there are nearly nine million
medical scheme beneficiaries, but 45 million dependent on
public funding. Prevalence of hypertension is about 40%. Only
a hundred and twenty-one per thousand received treatment for
hypertension in 2014, accounting for one million hypertensives.
I’ve estimated the number of hypertensives in the Public Sector
at about five million.
Considering drug costs, if medication costs R100 or R250 per
month, that translates to R1 200 or R3 000 per annum. That
makes a difference of R1.8 billion in costs for treatment. In the
Public Sector, costs are lower in South Africa, and just R300–
R600; that’s R1.5 billion. Governments are really strained in the
current COVID-19 epidemic. The cost of medication is clearly an
important factor, and also does not include treatments of other
cardiovascular risk factors.
We really need to have adherence to Guidelines. You need to
monitor, you need to diagnose, you need to treat, you need to
initiate, you need to intensify therapy. And those are the fundamental things we should be doing, when we are managing
patients with hypertension.19
So in practice perhaps, for persons who are working in solo or
in clinics, opportunistic screening – whenever somebody comes
to the clinic – screen for blood pressure. Patient awareness –
pamphlets, notice boards in the waiting room; what are the
dangers of hypertension, the silent, stealth killer; lifestyle
information – drug companies have brought wonderful sugar
and salt charts, informing people simply what is high in sugar
and salt. Implement anti-hypertension treatment according to
Guidelines, treat to target and avoid this incredible inertia. Also,
the Funders need to come to the party. They need to feed back to
doctors on medication adherence ratios and drastically reduce
red-tape in accessing drugs. This filling in of chronic application
forms for hypertension to me, is archaic.
An important point I need to make, is that there are no head-tohead randomised controlled trials of same drugs either in single
pill combinations or free on blood pressure response; there are
no outcomes studies of a single pill vs free combinations or long
acting vs shorter acting drugs on outcome. For example ASCOT
was not a single pill combination study.
So the debate is really, individualised treatment vs Public
Health, or Medical Aid policies to reduce drug costs and provide
treatment for greater numbers. Someone really has to pay, so
it is either the tax payer or the Medical Aid member. And does
individualised treatment result in better outcomes and offset the
extra costs of medication increase for this?
And there it is, over to you Dr Heradien for your response!
Thank you very much for your attention.
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Dr Marshall Heradien: it matters how you reduce
blood pressure
Risk factors lead to endothelial dysfunction and sequelae
I’m going to start off by sharing the “cardiovascular pathophysiological continuum” hypothesis, which states that if we do not
control the five big risk factors that are all well known to us
(hypertension, increased LDL, diabetes, smoking), they lead to
oxidative stress and endothelial dysfunction. It is also important
to remember that the endothelium is a lining of live cells that
line the inside of the blood vessel and they actually secrete the
vasoactive substance, nitric oxide.22 Nitric oxide is important
because it dilates the vessel, but it also keeps the endothelium
healthy, it prevents blood platelets from clotting or attaching to
the endothelium, and it has other beneficial effects as well. If you
don’t control those risk factors, you will end up on the wheel of
catastrophe, leading to tissue injury, pathological remodelling,
target organ damage, end-organ failure and death. Therefore, it
is important that you hit hard and fast when seeing the patient
for the first time.22
A meta-analysis by Thomopoulos et al. showed reduced cardiovascular outcomes if you lower the blood pressure. In fact stroke
was reduced by a 36% relative risk reduction, and heart failure
by 43%.23 However, and this is very interesting, they showed
that even if you lower the blood pressure, you did not get
a reduction in coronary heart disease, or in all-cause mortality. This is conflicting, because others have shown data where
they did actually get a reduction. So, I guess it depends on the
study sample size and which studies were chosen to be pooled
together in the meta-analysis. But here we see for the first time,
that even though systolic blood pressure was reduced, it had
no significant effect on coronary heart disease and all-cause
mortality.
The question is why are we not seeing a lowering of coronary
heart disease? I think the answer lies in the pharmacokinetics
and pharmacodynamics, including the vascular effects of the
drugs that are prescribed. We need to bear in mind that we need
to choose agents that have true 24-hour duration, we need to
consider and think about their mode of action, and obviously
we need to choose agents that complement each other and not
work in the same way. Also it is important to choose agents that
lower central blood pressure.
As a cardiologist, obviously I know my patients have coronary
plaques and I need to choose agents that will reduce the plaque
volume or even regress those atherosclerotic plaques. That is
why I choose certain agents over others.

Ambulatory blood pressure, central blood pressure
Let’s look at the first risk factor. It is well-known that ambulatory
blood pressure is a much better prediction of cardiovascular
risk than office blood pressure. The blood pressure that you take
in the office on the patient’s arm, serves as a window in time. It
gives you an idea. What you need to do is 24-hour ambulatory
monitoring which will not only give you a better idea of blood
pressure control throughout the day, but 24-hour blood pressure

is also a much better predictor of cardiovascular mortality.
Different studies have illustrated how steep the ambulatory
curve is compared to the office blood pressure curve.24-27
Ideally, you’re going to choose agents that have true 24hour cover, and these include perindopril (ACE-inhibitor)
and amlodipine (calcium channel blocker) which are also
recommended by the current hypertension guidelines. What
is interesting, is that hydrochlorothiazide, frequently used
especially in the State Sector, only lowers blood pressure for
a third of the day. For two thirds of the day, there is no effect,
because of the short drug half-life. So the question is, is this really
an effective blood pressure lowering agent? At the time when
we see the patient in the office, the blood pressure looks okay.
But at 16h00 everybody goes home and guess what happens
after that? There is no blood pressure control for the rest of the
day. Compare this to indapamide, where we have true 24-hour
cover.28,29
We need to choose agents that will lower central blood pressure.
I know that most of us do not measure central aortic blood
pressure, but it is a much better predictor of cardiovascular
mortality than brachial blood pressure.30 The CAFE study,
which was a sub-study of the ASCOT trial, recruited more than
2 000 patients and compared atenolol and bendrofluazide to
perindopril and amlodipine. At the beginning, blood pressure
was elevated and then came down, but there was no significant
difference in brachial blood pressure between the two groups.
However, perindopril and amlodipine gave a much better and
significant reduction of the central aortic blood pressure. This is
important, because this reduced central aortic blood pressure
translates to improved outcomes.31

Antihypertensive treatments and guidelines
Pragmatically, we use a treatment triangle: If you are seeing the
patient for the first time, you should start them on an angiotensin
converting enzyme (ACE)-inhibitor or an angiotensin receptor
blocker (ARB). Please note you should not combine the two
because of the risk of irreversible renal failure. Or, you can start
with a calcium channel blocker, or a thiazide, or a thiazide-like
diuretic agent. Please note, that atenolol, a beta blocker which
is also frequently prescribed in our State Sector, is not in this
triangle. Earlier Prof. Nqoba mentioned that ß-blockers play an
important role in heart failure and ischaemic heart disease, and
therefore remain important agents. I agree, but the problem is
that in the State Sector, the ß-blocker that is most frequently
prescribed is atenolol. I will show you data that atenolol may be
a dangerous drug, especially for patients with coronary artery
disease. Also note that Aldomet, Lasix and reserpine should not
be in that triangle. Because of their side-effects they are not
recommended first-line agents, and although they were used in
the olden days, we certainly don’t promote their use now.

ACE-inhibitors, ARBs and the benefits of bradykinin
Let’s start at the top of that triangle where we compare the
ACE-Is vs the ARBs, because the guidelines say you can choose
one or the other. Which one is better?
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Physiologically, if you inhibit the ACE-enzyme with ACE-inhibitor
drugs, you ultimately reduce the production of angiotensin II.
Well, this is what it is all about. It’s about lowering angiotensin
II levels. However, ARBs block the angiotensin II receptor, so
even though the angiotensin II levels are raised, angiotensin II
cannot bind to the receptor. Please note that the production of
angiotensin II is not switched off, it is still going on and we know
now that angiotensin II, being a potent vasoconstrictor, also promotes fibrosis. For the heart that is bad news, because fibrosis
promotes arrhythmias, arrhythmias promote atrial fibrillation
(AF), AF promotes stroke. High levels of angiotensin II is bad
news.31,32 Furthermore, and this is important, ACE-Is also raise
bradykinin levels. Bradykinin is important, because once you
raise the levels of bradykinin, you also increase the levels of nitric
oxide. Back to the blood vessel that I showed you, if you raise
the nitric oxide levels, you cause vasodilatation, you keep the
endothelium healthy and you improve blood flow through the
blood vessel, which improves perfusion to the organ, whether
that organ is the heart, the brain, the kidneys or the penis. It is
important that you open up those blood vessels for the organ to
function optimally.32,33
Conversely, ARBs have no effect on bradykinin or on nitric
oxide levels, and maybe this is why we saw this very interesting
phenomenon – that in seven of these ARB trials, in most of
them, there was a significant improvement in renal outcomes.
They lowered blood pressure. However, there was no reduction
at all in any of the cardiovascular or total mortality indices. In
the ADVANCE study, however, that recruited more than 11 000
diabetic patients, randomising them to the ACE-inhibitor,
perindopril, and the thiazide-like diuretic, indapamide, vs
placebo, we saw a significant reduction in blood pressure. That’s
expected; we saw an improvement in renal outcomes, just like
the ARBs, but here for the first time we also saw a reduction in
cardiovascular mortality of almost 20% and overall mortality.34
In the ACCORD trial, where diabetic patients were randomised
to either intensive or standard treatment of blood pressure and
glucose, there was a very impressive 14 mmHg reduction in the
blood pressure and again, we saw that renal outcomes were
improved.35 But cardiovascular outcomes were not improved,
and the total mortality was also not improved. Why? Because
although ACE-inhibitors were one of the drugs in the long list
of the antihypertensive agents that they used, perindopril (and
indapamide) were not included. So, this is probably not a class
effect, but we’re seeing specifically that perindopril, which is
lipophilic, binds to and penetrates the atherosclerotic plaque
and therefore stabilises the plaque. And this is what makes this
molecule unique. So I think there’s a big change there and if I
look at the data, perindopril is certainly the agent that I, as a
cardiologist, would prescribe for my patient.35

indapamide where you get true 24-hour blood pressure reduction. This translates into stroke reduction, total mortality
reduction, and very importantly, indapamide is a metabolically
neutral agent. It does not interfere with triglycerides or glucose
levels, whereas hydrochlorothiazide increases triglyceride levels.
And we know that’s bad news, because if triglycerides go up,
they settle in the pancreas and cause inflammation. In that way
they can actually precipitate diabetes mellitus.
Recently there were some studies that reported an association
with skin cancer, melanoma and squamous carcinoma, in white
users of hydrochlorothiazide. This may not be relevant for our
darker Africa, but it certainly is important to remember that it
may increase the risk, compared to indapamide that didn’t show
any such effect at all.

Amlodipine (calcium channel blocker) vs atenolol (beta
blocker)
The ASCOT-BPLA study is well-known. Almost 20 000 patients
were randomised to atenolol plus/minus a thiazide, or
amlodipine plus/minus perindopril. Initially, patients had
uncontrolled hypertension and importantly they had other
risk factors for atherosclerosis as well. They were followed for
five years when the study was actually stopped by the safety
monitoring board because they saw some signals that predicted
danger.36 The mean difference in BP was in favour of treatment
with amlodipine and perindopril. However, atenolol plus a
thiazide appeared to increase cardiovascular and all-cause
mortality. In fact, more patients developed diabetes mellitus on
atenolol plus a thiazide. For amlodipine and perindopril, there
was a 24% reduction of cardiovascular mortality and a reduction
in all-cause mortality, in a study that was prematurely stopped!
These effects might not be entirely explained by better control of
blood pressure, because it was only a 2 mmHg reduction. There
must be other effects that one should bear in mind when you
prescribe your agents.36
Prof. Rayner referred to the new 2020 ISH Guidelines and these
obviously would have an effect on the South African Guidelines.
I am just going to stand still at the final point where it says that
we should use agents with evidence of benefits in populations
that have been tested.7

In summary

Hydrochlorothiazide vs indapamide

Back to the cardiovascular continuum: amlodipine and
perindopril, perindopril and indapamide have been assessed in
big studies with thousands of patients, and have been shown
to successfully prevent this wheel from spiralling away. These
patients had other cardiovascular risk factors as well. I reiterate:
when you start treating the patient, you must hit hard at the
beginning, because that is the time that you can reverse it and
prevent the build-up of atherosclerosis inside the vessel, which
other agents don’t do.22

Ridaq® (hydrochlorothiazide) is used by millions of patients in
South Africa. It is cheap and affordable, but it doesn’t give you
24-hour blood pressure lowering. In fact, for only a third of the
day you may get lowering of the blood pressure compared to

When you prescribe an antihypertensive drug, rather prescribe
those that give you true 24-hour cover. If it doesn’t, consider
why you are still prescribing it. Does this drug give the least
negative metabolic effects? Does it increase the risk of my
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patients developing diabetes, or an adverse lipid profile? If
it does, then I shouldn’t prescribe it. Does it have positive
pleiotropic effects? Does it raise bradykinin or nitric oxide levels?
I want that to be raised because it will improve cardiovascular
outcomes. I am not going to prescribe agents that have no effect
on nitric oxide or bradykinin levels, and of course I am going to
use agents that have outcomes data. I’m going to avoid agents
that big trials have shown may be dangerous for my patient.
Finally, George Orwell published ‘Animal Farm’ in 1945 at the
end of World War II, and he said that: “All animals are equal, but
some are more equal than others”. The book is not just about the
Russian Revolution, but it is about the “idea that a free society,
is doomed to collapse if the masses remain ignorant of the very
ideals they’re clinging to”. Why then, do we do trials if we don’t
apply the data to benefit our patients?

better than enalapril because you have to take enalapril twice
daily – it is not a once daily dosage. The moment you start adding
and asking people to take their drugs twice daily, there is a risk
that they will probably only take it once daily, or maybe not at all
over weekends like when they’re drinking.
I would also choose agents that give additional benefits, specifically regarding plaque stability, not just lowering blood pressure.
And yes, I know that statins play an important role there, but we
know that they may give muscle cramps and other side-effects.
Your point about cost is very valid, especially now that we are not
going to have any money left after COVID-19, and that’s where I
think the pharmaceutical companies should lower the prices of
drugs that are better. Studies have shown better outcomes than
with the old drugs. I know it is about cost, but if we are making
more diabetics, we are getting worse outcomes.
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