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Therapeutics Letter 7 summarized the evidence about 
optimal drug therapy for primary (idiopathic) hy-
pertension in 1995, concluding that thiazide-like 

drugs should be first choice.1 With additional evidence, 
we reiterated that conclusion in 20032 and in 20173.
In 2021, evidence from randomized controlled trials 
(RCTs) still favours thiazide-like drugs over angiotensin 
converting enzyme inhibitors (ACEIs), and ACEIs over 
angiotensin receptor blockers (ARBs). Yet the number 
of British Columbians who started a thiazide as first-line 
antihypertensive decreased by 54% from about 20,600 in 
2004 to just under 9,400 in 2019.4 This Letter reiterates 
the best evidence for one of the most frequent treatment 
decisions in primary care.
Over 648,000 British Columbians took an ACEI or an ARB 
during 2020. Many such prescriptions are for hypertension, 
with or without complications such as diabetes, athero-
sclerosis, or heart failure.
Background
Elevated blood pressure increases the risk of premature 
mortality and morbidity. Despite this long-recognized 
relationship, uncertainty remains about the benefits for 
mortality and morbidity vs. harms of treating hypertension 
in low risk patients with BP in the range 140-159/90-99.5 
For “moderate to severe” hypertension (>160/100) in 
adults (including people > 60) we have clear evidence 
from RCTs that drug treatment can reduce mortality and 
morbidity.6 We also have substantial evidence to guide 
which drug class to prescribe first.
To make informed choices about medications, patients 
and prescribers need to know how drugs impact clinical 
outcomes that are meaningful to those taking the treat-
ment. Best studied and most important are the risk of pre-
mature death, disabling stroke and myocardial infarction.
Antihypertensive medications lower various measures 
of blood pressure (BP); but not all BP-lowering drugs 
are proven to reduce both morbidity and mortality in 

patients with primary hypertension.7,8 Therefore, 
basing drug choice only on the magnitude of BP 
lowering cannot guarantee the best clinical out-
comes. The ALLHAT trial demonstrated the rel-
evance of such reasoning when its α-blocker arm 
(doxazosin) had to be terminated prematurely due 
to increased incidence of heart failure vs. chlor-
thalidone (a thiazide-like diuretic).9 Chlorthali-
done reduced stroke compared with lisinopril (an 
ACEI), and both outperformed the calcium chan-
nel antagonist amlodipine for clinically important 
secondary outcomes.2,10

Optimal first line treatment:  
thiazides and thiazide-like diuretics
Several Cochrane reviews concluded that low-
dose thiazide/thiazide-like diuretics are the best 
choice for first-line therapy.8,11-13 This class re-
duces mortality and morbidity and is inexpensive.  
ACEIs also reduce mortality and morbidity. In 
ALLHAT, one of the largest antihypertensive tri-
als, over half of 33,357 patients had atherosclerot-
ic cardiovascular disease at baseline, and 36% had 
type 2 diabetes. People with clinically significant 
heart failure or LVEF < 35% were excluded.9 The 
ALLHAT results favoured thiazides over ACEIs, 
including in people with diabetes or impaired 
fasting glucose levels.14 A 2019 comparative ef-
fectiveness analysis of multiple databases includ-
ing 4.9 million patients also favours thiazide or 
thiazide-like diuretics over ACEIs, ARBs and cal-
cium channel blockers. The conclusion was based 
on both clinical outcomes and safety measures.15
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In BC, ARBs receive PharmaCare coverage only under Spe-
cial Authority, for patients who experienced intractable cough 
or angioedema on an ACEI.22 Of the $22 million spent on ARBs 
in BC during 2020, over 84% was out-of-pocket or from private 
drug insurance. People taking higher cost unsubsidized ARBs 
may prefer ACEIs, and be more likely to refill prescriptions.23

Generic ramipril is the least expensive 
ACEI in BC
Costs vary considerably between ACEIs and over time. In 
2020, 90% of the 403,000 British Columbians who received an 
ACEI were prescribed ramipril or perindopril. In BC, the 
lowest cost ACEI is generic ramipril. The current annual 
ingredient cost of ramipril 10 mg/d is $40, vs. $117 for perin-
dopril 8 mg/d (without markup or dispensing fees).24 Ramipril 
is available only as a capsule in Canada. Splitting a high dose 
tablet (e.g. perindopril 8 mg) can reduce cost if one accepts that 
most of the BP effect occurs at a sub-maximal dose.

For an ARB choose generic candesartan 
or telmisartan
ARB costs are even more disparate. In 2020, 80% of the 
246,000 British Columbians who received an ARB took 
candesartan, losartan or telmisartan. The current annual 
ingredient cost of generic candesartan 32 mg/d is $91, vs. $544 
for the same dose of brand name candesartan (without markup 
or dispensing fees).24 In addition, splitting a high dose tablet 
can further reduce cost because the three most frequently pre-
scribed ARBs are priced the same for different doses.
Table: Annual ingredient cost of the most-prescribed 
ACEIs and ARBs (without markup or dispensing fees)  in BC
Class Drug Dose and Annual Ingredient Cost
ACEIs Ramipril 1.25 mg: $29 5 mg:  $33 10 mg: $40

Perindopril  2 mg:  $66 4 mg:  $84  8 mg: $117
ARBs Candesartan  8 mg:  $91 16 mg: $91 32 mg: $91

Losartan 25 mg: $99 50 mg: $99 100 mg: $99
Telmisartan 40 mg: $84 80 mg: $84

Conclusions
• Low-dose thiazides are the best drug class for starting 

antihypertensive therapy.
• ACEIs are the preferred second line treatment.
• Antihypertensives achieve most of their BP lowering 

effect at starting or low doses.
• Reserve ARBs for patients with ACEI cough or 

angioedema.

The draft of this Therapeutics Letter was submitted for 
review to over 100 experts and primary care physicians 
in order to correct any inaccuracies and to ensure that 
the information is concise and relevant to clinicians. 133

Since evidence from individual RCTs, meta-analy-
ses, and observational sources consistently favours 
thiazide-like drugs for initial therapy of most people 
with primary hypertension, the 54% reduction in 
new thiazide prescriptions in BC is surprising 
and warrants the attention of prescribers.

Optimal second line treatment: 
ACEIs over ARBs
Evidence from Cochrane reviews indicates that 
ACEIs and ARBs are equally effective in lowering 
BP. However, RCTs comparing ACEIs with place-
bo showed that ACEIs reduce mortality and cardio-
vascular events. Similar placebo-controlled RCTs 
using ARBs for primary hypertension do not exist. 
Clinical benefits for hypertension proven for ACEIs 
cannot be extrapolated to ARBs based only on their 
equivalent effects on BP. There is not enough evi-
dence from head-to-head RCTs comparing ACEIs 
with ARBs for hypertension to conclude with any 
certainty that the two classes yield similar benefits 
for mortality and morbidity.16 The weight of cur-
rently available evidence suggests that we reserve 
ARBs for patients who cannot tolerate an ACEI.
Up to 13% of patients experience cough associated 
with ACEIs, although only about 1-3% stop taking 
them.17-19 Fortunately, serious hypersensitivity reac-
tions to ACEIs, such as angioedema, are much rarer.
Are higher doses superior?
Cochrane reviews report that both ACEIs and ARBs 
achieve an average 8/5 mm reduction of trough BP 
(just before a dose).20,21 There are no meaningful dif-
ferences in BP lowering between ACEIs or between 
ARBs. On average, higher doses of both ACEIs 
and ARBs reduce BP minimally compared with 
lower doses. Most of the antihypertensive effect is 
achieved with recommended starting doses.
• Ramipril starting dose: 2.5 mg/d yields about 

60-70% of BP lowering.
• Candesartan starting dose: 16 mg/d yields about 

60-70% of BP lowering.
We do not have evidence that higher doses of 
ACEIs and ARBs increase clinically meaningful 
benefits in hypertension.
Choose within a class by price 
There is no available evidence for different clinical 
effectiveness of drugs within each class. Thus cost 
is a rational basis for most prescribing decisions. 
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