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Chapter 3

Medical Need for Combination 
Treatment in Hypertension
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São Paulo, Brazil

Blood pressure (BP) is not optimally controlled in half or 

more patients with hypertension in most countries. Current 

guidelines call for more intensive management of hyperten-

sion, including use of combination treatment from diagnosis 

for most patients. These guidelines strongly support the use 

of single-tablet combinations from diagnosis for most pa-

tients, as this approach is more effective and better tolerated 

than titration of monotherapies, helps to avoid clinical iner-

tia, and supports good adherence to the treatment regimen. 

Sub-optimal control of hypertension is common

Prevalence of sub-optimal BP control in hypertension

We have seen in the preceding chapters of this book that hypertension 

is prevalent world-wide, and that uncontrolled hypertension is associ-

ated with a major burden of premature cardiovascular morbidity and 
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mortality. We have also seen that major international guidelines provide 

targets for BP control in people with hypertension that, if achieved, will 

help to preserve cardiovascular health and reduce the risk of major ad-

verse cardiovascular events.

So, how well are we doing? The Non-Communicable Disease Risk 

Factor Collaboration undertook a global survey of hypertension that in-

cluded data from a total of 104 million individuals, with BP data from 

1,204 individual studies [1]. The survey reported that, overall, 47% (95% 

confidence interval [CI], 43 to 51%) of women and 38% (95% CI, 35 to 

41%) of men received treatment for hypertension, and hypertension was 

controlled in 23% (95% CI, 20 to 27%) of women and 18% (95% CI, 

16 to 21%) of men in 2019. Figure 1 summarises some of these data from 

selected countries from different regions of the world. The proportions 

treated and controlled were highly variable between countries. Also, the 

rates of treatment and control were higher for women than for men in 

most of the countries, consistent with the results of the overall analysis.

Other published data support these findings. Data from the nation-

ally representative National Health and Nutrition Survey (NHANES) 

2015–2018 cohort in the United States of America (USA) reported 

that only 22.3% of women and 18.2% of men with hypertension had 

their BP controlled [2]. This was even lower than the global survey, al-

though it should be noted that these data were generated using the US 

BP target of <130/80 mmHg (see Chapter 2 of this book), rather than 

the <140/90 mmHg cut-off used in the global survey. A 2017 survey 

using data from 6,546 individuals across ten countries and three conti-

nents found that treatment and BP control rates (<140/90 mmHg) were 

48.0% (range, 33.5 to 74.1%) and 38.6% (range, 10.1 to 55.3%), re-

spectively [3]. The World Health Organization has reported that 42.0% 

of adults with hypertension are diagnosed and treated, and only 21.0% 

achieve BP control [4]. Elsewhere, control of hypertension was achieved 

in 38.1% (95% CI, 37.8 to 38.4%) of 100,000 treated hypertensive 

patients in the United Kingdom (UK) (<140/90 mmHg, 2021) [5]; in 

47.3% (standard deviation, 1.17) of 3,969 hypertensive patients in Korea 

(<140/90 mmHg, 2016–2017) [6]; in 51.6% of treated patients with 

hypertension in Ireland (<140/90 mmHg, 2009–2011) [7]; in 64.6% 
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Figure 1 Proportion of patients with hypertension who (a) received treatment and  
(b) achieved adequate blood pressure control (<140/90 mmHg) from a global survey on 
hypertension [1].  
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of hypertensive patients in Canada (<140/90 mmHg, 2009) [8]; and 

in 49.9% of treated hypertensive patients in Guinea-Bissau, West Africa 

(<140/90 mmHg, 2021) [9]. 

Need for combination therapy in hypertension

Superior clinical efficacy of antihypertensive  
combinations versus monotherapy

The clinical evidence summarised above confirms that a substantial pro-

portion of people with hypertension are under treated. Three strategies 

are available for increasing the effectiveness of antihypertensive therapy: 

(1) switching to another drug (i.e. sequential antihypertensive mono-

therapy); (2) titrating the dose of another drug; or (3) adding one or 

more new drugs to the regimen.

A randomised trial compared all three strategies during 9 months of 

treatment. More patients with hypertension achieved BP <140/90 mmHg 

following initial treatment with a single-tablet, low-dose combination of 

perindopril (an angiotensin-converting enzyme inhibitor), a thiazide, 

and indapamide, compared with sequential monotherapy with ateno-

lol (a b-blocker), losartan, and amlodipine (a calcium channel blocker), 

or ‘stepped care’ where monotherapy with valsartan (an angiotensin II 

receptor blocker [ARB]) was titrated and a thiazide added if required 

(Table 1) [10]. A second randomised trial in 605 patients with previ-

ously untreated hypertension compared strategies (1) and (3) directly 

[11]. Patients in two study arms received the ARB losartan or the thi-

azide diuretic hydrochlorothiazide for 8 weeks, followed by crossing 

over to the other monotherapy for a further 8 weeks. Patients in a third 

study arm received both drugs together for the 16-week treatment pe-

riod. The mean change in clinic BP was –23.8/–13.4 mmHg for com-

bination therapy versus –13.7/–7.1 mmHg for sequential monotherapy 

(mean treatment difference –10.1/–6.31 mmHg, p<0.001). Thus, initial 

combination thera py is more effective than sequential monotherapy for 

controlling high BP. A third randomised trial, where perindopril plus in-

dapamide were given as initial antihypertensive therapy to drug-naïve 
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Table 1 Greater antihypertensive efficacy with a single-tablet combination of two anti- 
hypertensive agents compared with sequential monotherapies or a stepped care  
approach during 9 months of treatment in patients with hypertension [10].

Mean change in systolic/
diastolic blood pressure 

(mmHg)

Percent of patients 
with blood pressure 

<140/90 mmHg

Initial single-tablet combination 
approach (indapamide + perindoprila)

–26.6*/–13.6 62*

Sequential monotherapy approach 
(atenolol → losartan → amlodipineb)

–22.6/–12.5 49

Stepped care approach  
(valsartan 40–80 mg + additional 
hydrochlorothiazide if neededc)

–21.5/–12.1 47

aFor the initial combination tablet approach, the dose of the combination could be titrated if 
required.
bIn the sequential monotherapy approach, monotherapies were replaced if blood pressure  
remained uncontrolled. 
cFor the stepped care approach, valsartan monotherapy could be titrated followed by addition 
of hydrochlorothiazide if needed.
*p<0.05 or better vs. both other treatment groups.
Data are from the end of the study (9 months of treatment). 
Compiled from data presented in Mourad et al. [10]

patients, or to uncontrolled hypertensive patients as replacement for a 

monotherapy or in addition to an existing monotherapy, reported control 

rates for hypertension of 67–70% across the three groups, which is high-

er than expected in usual routine care, as described above [12]. 

A meta-analysis of 42 clinical trials (including 10,968 participants), 

which compared two-drug combinations with one or more of their com-

ponents as monotherapy, showed that addition of a second antihyper-

tensive drug to a thiazide diuretic produced reductions in BP that were 

clearly larger than those obtained with monotherapies (Figure 2) [13]. 

This study also showed that adding an additional antihypertensive agent 

delivered BP reduction that was five-fold higher than titrating an existing 

monotherapy. Another meta-analysis showed that patients with hyper-

tension taking combination antihypertensive therapy were more likely to 

achieve their BP goal compared with monotherapy [14]. Finally, a real- 

world evidence study compared strategies of single-tablet combination 

therapy, a free combination of antihypertensive agents, and monotherapy 

during the first treatment year [15]. The likelihood of achieving BP control 

was higher for the single-tablet or free combination versus monotherapy 
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(hazard ratio, 1.53 [95% CI, 1.47 to 1.58] and 1.34 [95% CI, 1.31 to 

1.37]), respectively.

A number of other randomised trials have confirmed the superior 

efficacy of initial combination therapy for increasing BP control rates 

in populations with hypertension [16]. These data further confirm 

the superior efficacy of the combination therapy approach for increas-

ing the effectiveness of antihypertensive treatment, compared with 

monotherapy. 

Experience from clinical trials of intensive BP control

Several clinical trials have evaluated the effects on outcomes of intensive 

BP control in various populations, in order to explore the clinical validity 

of guideline BP targets. These trials have required the use of multiple 

antihypertensive agents to achieve their intensive BP control targets. For 

example, patients in the intensive control arm of the Action to Control 

Cardiovascular Risk in Diabetes (ACCORD) BP trial (in people with type 2 

diabetes and hypertension) received an average of 3.4 antihypertensive 

Figure 2 Mean reduction in systolic blood pressure in patients receiving two-drug 
combination therapy compared with monotherapy [13]. 
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agents (compared with an average of 2.1 agents for the standard control 

group) [17]. Similar findings came from the intensive and standard control 

groups in the Systolic Blood Pressure Intervention Trial (SPRINT) in hy-

pertensive patients at elevated cardiovascular risk (2.8 versus 1.8 agents, 

respectively) [18], and the Strategy of Blood Pressure Intervention in the 

Elderly Hypertensive Patients (STEP) trial in older patients with hyperten-

sion (1.9 versus 1.5 agents, respectively) [19].

Advantages of single-tablet combinations

Overcoming clinical inertia in hypertension

The definition of therapeutic inertia is a “failure of healthcare providers 

to initiate or intensify therapy according to current guidelines” [20, 21]. 

In the setting of hypertension management this means a failure to initi-

ate or to intensify antihypertensive therapy despite a patient’s BP being 

above the current guideline goal.

Therapeutic inertia is common in the management of hypertension, 

for reasons related to the healthcare provider, the patients themselves, 

and the healthcare system [22]. A recent (2021) cohort study in the 

Netherlands found that this applied to 87% of a population of hyper-

tensive patients above their guideline BP goal while receiving one or two 

antihypertensive drugs [23]. Older age, having BP close to the goal, and 

comorbid diabetes were associated with therapeutic inertia in this study. 

Physicians cited a preference for optimising lifestyle intervention and 

waiting for the next set of results among the reasons for not intensify-

ing therapy. The prevalence of therapeutic inertia in the standard and 

intensive BP management arms of the randomised SPRINT trial varied 

between 56–60%, with some evidence of differences according to eth-

nicity [24]. Almost half of the patients with Stage 1 or 2 hypertension 

remained on monotherapy over 8 years in Belgium and Luxembourg, de-

spite uncontrolled BP [25]. A systematic review suggested that a range of 

interventions designed to reduce therapeutic inertia increased the likeli-

hood of achieving BP control by 19% [20]. 



44  •  10 Years of Experience with a Fixed-Dose Combination of Bisoprolol and Amlodipine

Modelling studies have also addressed this issue. A therapeutic iner-

tia score, based on disparities between expected and actual changes in 

medication, predicted a reduction in BP (patients in the lowest quartile 

of the score) or an increase in BP (patients in the highest quartile) [26]. 

Reproducing routine clinical practice in a Monte Carlo simulation sug-

gested that therapeutic inertia may be responsible for as many as half of 

all hypertensive patients failing to meet their BP target during 10 years 

of follow-up [27]. 

The American Medical Association recommends four strategies for 

reducing therapeutic inertia in the management of hypertension [28]:

•	 Using single-tablet combinations (to simplify the regimen).

•	 Paying careful attention to dosages prescribed (so that a second 

agent can be prescribed before titrating a monotherapy to its 

maximum dosage thereby reducing the potential for side effects).

•	 Identifying barriers to adherence (e.g. side effects, forgetting to 

take medication).

•	 Encouraging patients to self-monitor their BP (to ensure adequate 

BP readings are available to support good prescribing decisions).

Supporting good adherence to the therapeutic  
regimen

People with hypertension, especially older patients, often have addi-

tional comorbidities leading to a need for polypharmacy, which is a risk 

factor for sub-optimal adherence to the therapeutic regimen [29–31]. 

Simplifying the regimen improves adherence; clinical studies have re-

ported better adherence to once-daily, single-tablet combinations, com-

pared with free combinations of two or more agents [32–35], twice-daily 

treatment [36], or antihypertensive monotherapy [37, 38]. 

A systematic review reported improved adherence to a single-tablet 

combination compared with a free, co-administered combination, and 

that this was associated with a larger decrease in BP (treatment differ-

ence –4.0/1.5 mmHg) [39]. Another systematic review not only reported 

better antihypertensive goal achievement with single-tablet versus free 

combinations, but also reported a significantly reduced need for outpa-

tient visits, emergency room visits and hospitalisations for patients with 
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hypertension and/or dyslipidaemia [40]. Better adherence to antihyper-

tensive therapy has also been significantly associated with a lower risk 

of adverse cardiovascular outcomes in a large database study from the 

USA [41]. The improved adherence associated with single-tablet combi-

nations therefore has functional significance for patients.

Maximising efficacy while minimising side-effects

Titrating an antihypertensive therapy beyond half of its maximum indi-

cated dose is unlikely to produce marked additional BP lowering efficacy, 

instead increasing the potential for side effects [42]. Combination tablets 

are more effective for BP control than monotherapy from therapy initi-

ation, as described above, while the low dose of each individual compo-

nent of the combination tablet supports good tolerability. For example, 

single-tablet antihypertensive combination therapy was better tolerated 

than either sequential monotherapy or stepped care in one of the ran-

domised trials reviewed above. The number of patients achieving BP 

<140/90 mmHg without side effects was 66% for the single-tablet com-

bination, compared with 42% for sequential monotherapy or stepped 

care (p=0.001 and p=0.004, respectively) [10]. 

What the guidelines say

The current European guideline for the management of hypertension 

provides strong support for the prescription of combination antihyper-

tensive therapy [43], especially using a combination of agents within 

a single tablet, for the majority of patients at the time of diagnosis of 

hypertension. This is to “improve the speed, efficiency, and predictability of 

BP control”. Antihypertensive monotherapy is reserved in this guideline 

for patients with systolic BP <150 mmHg, patients with high-normal BP 

who are at very high cardiovascular risk, or frail or very elderly patients. 

US guidelines recommend consideration of antihypertensive combina-

tion	 therapy	 for	 patients	with	 BP	≥140/90	mmHg	 (Stage	2	 hyperten-

sion) [44]. 
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The use of additional antihypertensive drugs beyond a two-drug com-

bination is also supported strongly in this guideline, with recommenda-

tions on the appropriate use of a third or fourth agent, if needed. These 

recommendations are consistent with the observation that multi-drug 

combinations were needed to control BP in the intensive control arms of 

large outcomes trials, as described above.

The European guideline for the management of hypertension con-

siders that insufficient use of combination therapy is likely a contribut-

ing factor to the low rates of hypertension control described above. The 

guideline writers did not provide evidence for this, but several recent 

studies suggest that a majority of patients across various countries with 

newly diagnosed hypertension have been prescribed antihypertensive 

monotherapy, rather than combination therapy [45–48].

Conclusions

BP is controlled to guideline targets in less than half of the people treated 

for hypertension in most countries, leaving millions of people with hyper-

tension at an unnecessarily increased risk of adverse cardiovascular out-

comes. Under-treatment of hypertension, associated with clinical iner-

tia, contributes to low rates of treatment and control of high BP. Current 

guidelines for the management of hypertension recommend that most 

patients should receive combination antihypertensive therapies, usually 

from the time of diagnosis of hypertension. Antihypertensive combina-

tions, delivered by single tablets, are an effective approach to the delivery 

of combination antihypertensive therapy in a way that is convenient for 

patients, better tolerated than high doses of monotherapy, and supports 

good adherence to the antihypertensive regimen. 



Medical Need for Combination Treatment in Hypertension  •  47

References
1 NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in hypertension prevalence  

and progress in treatment and control from 1990 to 2019: a pooled analysis of 1201 
population-representative studies with 104 million participants. Lancet. 2021;398:957–80. 
https://doi.org/10.1016/s0140-6736(21)01330-1.

2 Department of Health and Human Services. Estimated hypertension prevalence, treatment, 
and control among U.S. adults. 2021. Available from: https://millionhearts.hhs.gov/data-
reports/hypertension-prevalence.html Accessed June 2022.

3 Melgarejo JD, Maestre GE, Thijs L, Asayama K, Boggia J, Casiglia E, et al. Prevalence, 
treatment, and control rates of conventional and ambulatory hypertension across 
10 populations in 3 continents. Hypertension. 2017;70:50–8. https://doi.org/10.1161/
hypertensionaha.117.09188.

4 World Health Organization (WHO). Hypertension. 2021. Available from:  
https://www.who.int/news-room/fact-sheets/detail/hypertension. Accessed June 2022.

5 Tapela N, Collister J, Clifton L, Turnbull I, Rahimi K, Hunter DJ. Prevalence and determinants 
of hypertension control among almost 100 000 treated adults in the UK. Open Heart. 
2021;8(1):e001461. https://doi.org/10.1136/openhrt-2020-001461.

6 Kim KI, Ji E, Choi JY, Kim SW, Ahn S, Kim CH. Ten-year trends of hypertension treatment and 
control rate in Korea. Sci Rep. 2021;11:6966. https://doi.org/10.1038/s41598-021-86199-x.

7 Murphy CM, Kearney PM, Shelley EB, Fahey T, Dooley C, Kenny RA. Hypertension prevalence, 
awareness, treatment and control in the over 50s in Ireland: evidence from the Irish 
longitudinal study on ageing. J Public Health (Oxf ). 2016;38:450–8. https://doi.org/10.1093/
pubmed/fdv057.

8 McAlister FA, Wilkins K, Joffres M, Leenen FH, Fodor G, Gee M, et al. Changes in the rates of 
awareness, treatment and control of hypertension in Canada over the past two decades. 
CMAJ. 2011;183:1007–13. https://doi.org/10.1503/cmaj.101767.

9 Turé R, Damasceno A, Djicó M, Lunet N. Prevalence, awareness, treatment, and control of 
hypertension in Bissau, Western Africa. J Clin Hypertens (Greenwich). 2022;24:358–61.  
https://doi.org/10.1111/jch.14443.

10 Mourad JJ, Waeber B, Zannad F, Laville M, Duru G, Andréjak M. Comparison of different 
therapeutic strategies in hypertension: a low-dose combination of perindopril/indapamide 
versus a sequential monotherapy or a stepped-care approach. J Hypertens. 2004;22: 
2379–86. https://doi.org/10.1097/00004872-200412000-00021.

11 MacDonald TM, Williams B, Webb DJ, Morant S, Caulfield M, Cruickshank JK, et al. 
Combination therapy is superior to sequential monotherapy for the initial treatment 
of hypertension: a double-blind randomized controlled trial. J Am Heart Assoc. 
2017;6(11):e006986. https://doi.org/10.1161/jaha.117.006986.

12 Mourad JJ, Nguyen V, Lopez-Sublet M, Waeber B. Blood pressure normalization in a large 
population of hypertensive patients treated with perindopril/indapamide combination: 
results of the OPTIMAX trial. Vasc Health Risk Manag. 2007;3:173–80.

13 Wald DS, Law M, Morris JK, Bestwick JP, Wald NJ. Combination therapy versus monotherapy 
in reducing blood pressure: meta-analysis on 11,000 participants from 42 trials. Am J Med. 
2009;122:290–300. https://doi.org/10.1016/j.amjmed.2008.09.038.

14 Bakris G, Sarafidis P, Agarwal R, Ruilope L. Review of blood pressure control rates and 
outcomes. J Am Soc Hypertens. 2014;8:127–41. https://doi.org/10.1016/j.jash.2013.07.009.

15 Egan BM, Bandyopadhyay D, Shaftman SR, Wagner CS, Zhao Y, Yu-Isenberg KS. Initial 
monotherapy and combination therapy and hypertension control the first year. 
Hypertension. 2012;59:1124–31. https://doi.org/10.1161/hypertensionaha.112.194167.

16 Shina S. Monotherapy versus combination therapy for the initial treatment of hypertension.  
J Clin Prev Cardiol. 2020;9:78–83. https://doi.org/10.4103/jcpc.Jcpc_27_20.

17 Cushman WC, Evans GW, Byington RP, Goff DC, Jr., Grimm RH, Jr., Cutler JA, et al. Effects of 
intensive blood-pressure control in type 2 diabetes mellitus. N Engl J Med. 2010;362: 
1575–85. https://doi.org/10.1056/NEJMoa1001286.



48  •  10 Years of Experience with a Fixed-Dose Combination of Bisoprolol and Amlodipine

18 Wright JT, Jr., Williamson JD, Whelton PK, Snyder JK, Sink KM, Rocco MV, et al. A randomized 
trial of intensive versus standard blood-pressure control. N Engl J Med. 2015;373:2103–16. 
https://doi.org/10.1056/NEJMoa1511939.

19 Zhang W, Zhang S, Deng Y, Wu S, Ren J, Sun G, et al. Trial of intensive blood-pressure  
control in older patients with hypertension. N Engl J Med. 2021;385:1268–79.  
https://doi.org/10.1056/NEJMoa2111437.

20 Rakugi H. Step for breaking free from clinical inertia. Hypertens Res. 2022;45:5–7.  
https://doi.org/10.1038/s41440-021-00767-2.

21 Milman T, Joundi RA, Alotaibi NM, Saposnik G. Clinical inertia in the pharmacological 
management of hypertension: a systematic review and meta-analysis. Medicine (Baltimore). 
2018;97:e11121. https://doi.org/10.1097/md.0000000000011121.

22 Shawahna R. Scoping and bibliometric analysis of promoters of therapeutic inertia 
in hypertension. Am J Manag Care. 2021;27:e386–e94. https://doi.org/10.37765/
ajmc.2021.88782.

23 Ali DH, Kiliç B, Hart HE, Bots ML, Biermans MCJ, Spiering W, et al. Therapeutic inertia in the 
management of hypertension in primary care. J Hypertens. 2021;39:1238–45. https://doi.
org/10.1097/hjh.0000000000002783.

24 Zheutlin AR, Mondesir FL, Derington CG, King JB, Zhang C, Cohen JB, et al. Analysis of 
therapeutic inertia and race and ethnicity in the systolic blood pressure intervention trial: a 
secondary analysis of a randomized clinical trial. JAMA Netw Open. 2022;5:e2143001.  
https://doi.org/10.1001/jamanetworkopen.2021.43001.

25 De Backer T, Van Nieuwenhuyse B, De Bacquer D. Antihypertensive treatment in a 
general uncontrolled hypertensive population in Belgium and Luxembourg in primary 
care: therapeutic inertia and treatment simplification. The SIMPLIFY study. PLoS One. 
2021;16:e0248471. https://doi.org/10.1371/journal.pone.0248471.

26 Okonofua EC, Simpson KN, Jesri A, Rehman SU, Durkalski VL, Egan BM. Therapeutic inertia 
is an impediment to achieving the Healthy People 2010 blood pressure control goals. 
Hypertension. 2006;47:345–51. https://doi.org/10.1161/01.HYP.0000200702.76436.4b.

27 Augustin A, Coutts L, Zanisi L, Wierzbicki AS, Shankar F, Chowienczyk PJ, et al. Impact of 
therapeutic inertia on long-term blood pressure control: a Monte Carlo simulation study. 
Hypertension. 2021;77:1350–9. https://doi.org/10.1161/hypertensionaha.120.15866.

28 Berg S. 4 ways to reduce therapeutic inertia in patients with high BP. 2021. American Medical 
Association. Available from: https://www.ama-assn.org/delivering-care/hypertension/ 
4-ways-reduce-therapeutic-inertia-patients-high-bp. Accessed June 2022.

29 Burnier M, Egan BM. Adherence in hypertension. Circ Res. 2019;124:1124–40. https://doi.
org/10.1161/circresaha.118.313220.

30 Mukete BN, Ferdinand KC. Polypharmacy in older adults with hypertension: a comprehensive 
review. J Clin Hypertens (Greenwich). 2016;18:10–8. https://doi.org/10.1111/jch.12624.

31 Sheppard JP, Albasri A, Gupta P, Patel P, Khunti K, Martin U, et al. Measuring adherence to 
antihypertensive medication using an objective test in older adults attending primary care: 
cross-sectional study. J Hum Hypertens. 2021. https://doi.org/10.1038/s41371-021-00646-w.

32 Rea F, Savaré L, Corrao G, Mancia G. Two-drug fixed-dose combination as initial 
antihypertensive treatment strategy confers higher medication adherence 
compared to monotherapy. J Hypertens. 2021;39:e43. https://doi.org/10.1097/01.
hjh.0000744812.30266.80.

33 Kim SJ, Kwon OD, Cho B, Oh SW, Lee CM, Choi HC. Effects of combination drugs on 
antihypertensive medication adherence in a real-world setting: a Korean nationwide study. 
BMJ Open. 2019;9:e029862. https://doi.org/10.1136/bmjopen-2019-029862.

34 Ishida T, Oh A, Hiroi S, Shimasaki Y, Nishigaki N, Tsuchihashi T. Treatment patterns and 
adherence to antihypertensive combination therapies in Japan using a claims database. 
Hypertens Res. 2019;42:249–56. https://doi.org/10.1038/s41440-018-0127-0.

35 Du LP, Cheng ZW, Zhang YX, Li Y, Mei D. The impact of fixed-dose combination versus  
free-equivalent combination therapies on adherence for hypertension: a meta-analysis.  
J Clin Hypertens (Greenwich). 2018;20:902–7. https://doi.org/10.1111/jch.13272.



Medical Need for Combination Treatment in Hypertension  •  49

36 Hassanein M. Adherence to antihypertensive fixed-dose combination among Egyptian 
patients presenting with essential hypertension. Egypt Heart J. 2020;72:10. https://doi.org/ 
10.1186/s43044-020-00044-6.

37 Patel BV, Remigio-Baker RA, Thiebaud P, Preblick R, Plauschinat C. Improved persistence and 
adherence to diuretic fixed-dose combination therapy compared to diuretic monotherapy. 
BMC Fam Pract. 2008;9:61. https://doi.org/10.1186/1471-2296-9-61.

38 Rea F, Savaré L, Franchi M, Corrao G, Mancia G. Adherence to treatment by initial 
antihypertensive mono and combination therapies. Am J Hypertens. 2021;34:1083–91. 
https://doi.org/10.1093/ajh/hpab083.

39 Parati G, Kjeldsen S, Coca A, Cushman WC, Wang J. Adherence to single-pill versus free-
equivalent combination therapy in hypertension: a systematic review and meta-analysis. 
Hypertension. 2021;77:692–705. https://doi.org/10.1161/hypertensionaha.120.15781.

40 Weisser B, Predel HG, Gillessen A, Hacke C, Vor dem Esche J, Rippin G, et al. Single pill 
regimen leads to better adherence and clinical outcome in daily practice in patients 
suffering from hypertension and/or dyslipidemia: results of a meta-analysis. High Blood Press 
Cardiovasc Prev. 2020;27:157–64. https://doi.org/10.1007/s40292-020-00370-5.

41 Lee H, Yano Y, Cho SMJ, Heo JE, Kim DW, Park S, et al. Adherence to antihypertensive 
medication and incident cardiovascular events in young adults with hypertension. 
Hypertension. 2021;77:1341–9. https://doi.org/10.1161/hypertensionaha.120.16784.

42 DiPette DJ, Skeete J, Ridley E, Campbell NRC, Lopez-Jaramillo P, Kishore SP, et al. Fixed-dose 
combination pharmacologic therapy to improve hypertension control worldwide: clinical 
perspective and policy implications. J Clin Hypertens (Greenwich). 2019;21:4–15.  
https://doi.org/10.1111/jch.13426.

43 Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, et al. 2018 ESC/ESH 
guidelines for the management of arterial hypertension. Eur Heart J. 2018;39:3021–104. 
https://doi.org/10.1093/eurheartj/ehy339.

44 Whelton PK, Carey RM, Aronow WS, Casey DE, Jr., Collins KJ, Dennison Himmelfarb C, et al. 
2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the 
prevention, detection, evaluation, and management of high blood pressure in adults: a 
report of the American College of Cardiology/American Heart Association task force on 
clinical practice guidelines. Hypertension. 2018;71:e13–e115. https://doi.org/10.1161/
hyp.0000000000000065.

45 Abegaz TM, Tefera YG, Abebe TB. Antihypertensive drug prescription patterns and their 
impact on outcome of blood pressure in Ethiopia: a hospital-based cross-sectional study. 
Integr Pharm Res Pract. 2017;6:29–35. https://doi.org/10.2147/iprp.S124047.

46 Venkataraman R, Rashid M, Shashikantha B, Soumya A, Vijayan G, Manuel GG, et al. 
Prescribing pattern of antihypertensive medication and adherence to Joint National 
Commission-8 guidelines in a rural tertiary care Indian teaching hospital. J Basic Clin Physiol 
Pharmacol. 2019;31. https://doi.org/10.1515/jbcpp-2019-0133.

47 Ahmed A, Saqlain M, Tanveer M, Nawaz MS, Rehman K, Safdar A, et al. Prescribing patterns 
of antihypertensive drugs in patients attending tertiary care hospitals in Pakistan. SN 
Comprehensive Clinical Medicine. 2021;3:176–82. https://doi.org/10.1007/s42399-020-
00696-0.

48 Kim SH, Shin DW, Kim S, Han K, Park SH, Kim YH, et al. Prescribing patterns of 
antihypertensives for treatment-naïve patients in South Korea: from Korean NHISS claim 
data. Int J Hypertens. 2019;2019:4735876. https://doi.org/10.1155/2019/4735876.






