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Overview

• Hypertension in the young
• Management of hypertension in advanced CKD
• Non pharmacological therapies: Dietary influences on BP
• Low dose combination therapy for treatment initiation



32 yo male with elevated clinic BP
Asymptomatic 
Family history of hypertension 
BMI 35kg/m2

24 hr ABPM: Overall average BP 128/84 mmHg (normal <130/80 mmHg).

What is the next appropriate step?



Clinical questions
• Does elevated BP in young adults (<40 yo)  matter?
• What about isolated diastolic hypertension?

• What is the threshold for treatment?



BP categories in 2017 ACC/AHA and JNC 7 
guidelines

Systolic BP Diastolic BP 2017 ACC/AHA JNC7
<120 <80 Normal BP Normal BP

120–129 <80 Elevated BP Prehypertension

120–129 80–89 Stage 1 
Hypertension Prehypertension

130–139 80–89 Stage 1 
Hypertension Prehypertension

140–149 90–99 Stage 2 
Hypertension

Stage 1 
Hypertension

≥160 ≥100 Stage 2 
Hypertension

Stage 2 
Hypertension
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Individuals with SBP and DBP in two categories should be designated to the higher BP category.
BP is based on an average of ≥2 careful readings obtained on ≥2 occasions.



Prospective Studies Collaboration. Lancet 2002; 360: 1903-13.



• Age specific risk for CVD in patients with HTN
• Insufficient data in young patients (<40 yo)

• Log linear relationship of BP with rates of stroke 
and cardiovascular mortality 

Prospective Studies Collaboration. Lancet 2002; 360: 1903-13.



Literature is sparse

• Systematic reviews or RCT investigating associations of raised BP 
and CV risks among young adults are lacking.

• Risk prediction models/guidelines are mainly based on studies 
among older people (>55 yo)

• Observational studies in this cohort are heterogenous with 
inconsistent findings



• Prospective cohort study 
• N= 5,115 (18 – 30 yo) 
• Median FU 18.8 years

• 4 subgroups
• Normal BP (untreated SBP <120mmHg and DBP <80mmHg)
• Elevated BP (untreated SBP 120-129mmHg and DBP <80mmHg)
• Stage 1 hypertension (untreated SBP 130-139mmHg or DBP 80-89mmHg)
• Stage 2 hypertension (SBP ≥ 140mmHg, DBP ≥ 90mmHg, or taking antihypertensive 

medication). 



JAMA. 2018;320(17):1774-1782. doi:10.1001/jama.2018.13551

HR 3.59 (95%CI 2.42 – 5.05)

HR 1.75  (95%CI 1.22 – 2.53)

HR 1.67 (95%CI 1.01 – 2.77)



JAMA. 2018;320(17):1774-1782. doi:10.1001/jama.2018.13551

HR 2.19 (95%CI 1.61 – 2.99)



• Systematic review and meta-analysis (17 studies, N ~ 4.5 mil)
• Young adults (18 – 45 years)
• Uncomplicated study population
• 14.7 years follow up (range 4.3 – 56.3 years in each study)

• 5 subgroups of BP:
• SBP <120 mmHg, DBP <80 mmHg optimal
• SBP 120 – 129 mmHg; DBP 80 – 84 mmHg normal
• SBP 130 – 139 mmHg; DBP 85 – 89 mm Hg high normal
• SBP 140 – 159 mmHg; DBP 90 – 99 mmHg grade 1 HTN
• SBP ≥ 160 mmHg, DBP ≥ 100 mmHg grade 2 HTN

BMJ2020;370:m3222. http://dx.doi.org/10.1136 bmj.m3222


