Coffee and Cardiovascular Risk

in Patients with Uncontrolled Hypertension
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THE CHEMISTRY OF COFFEE

WHY IS COFFEE BITTER?

OH

oy

Chlorogenic acids account for up to 8% of the
composition of unroasted coffee beans. More than
40 different varieties have been identified in green

coffee beans, with 5-caffeoylquinic acid the most T H E c A F F E I N E c 0 N T E N T 0 F c 0 F F E E

prevalent.

5-CAFFEOYLQUINIC ACID

Chlorogenic acid content decreases when The caffeine content of coffee is
coffee beans are roasted, as they react to form CH yarlable but is approximately 100mg
quinolactones, phenylindanes & melanoidins. / Ina cup.

These contribute to flavour and bitterness.

3-CAFFEOYLQUINIC-1,5-LACTONE

Caffeine works by blocking the action
/> of a group of brain chemicals called

adenosines, which work to naturally

O N N trigger tiredness.
| The amount of caffeine in your
CH3 bloodstream peaks 15 to 45 minutes

after ingestion.

@ © COMPQUND INTEREST 2014 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem %@@
I'his graphic is shared under a Creative Commeaens Attribution-NonCommercial-NoDerivatives Licence.



COFFEE CHEMISTRY: ARABICA VS ROBUSTA

ARABICA COFFEE BEANS

WORLD PRODUCTION

B mn 120022000

Freve

& TEMPERATURE 15-24C

GAFFEINE CONTENT

1.2-1.9%

CHLOROGENIC ACID CONTENT
LIPID (FAT) CONTENT
SUGAR (SUCROSE) CONTENT

9.9-8.0%
15-11%
6.0-9.0%

KEY FLAVOUR COMPOUNDS
CHz HO o O
HsC " \,-OH . H;C ) OH
o e W CHs o
CH;
Crunantor
These compounds give the coffee sweet caramel notes

Arabica produces less coffee per hectare than
robusta, and is consequently more expensive. It
is also more susceptible to disease.

© Andy Brunning/Compound Interest 2018 - www.compoundchem.com | Twitter: @compoundchem | FB: www.facebook.com/compoundchem

. Regions in which arabica is primarily grown

' Regions in which rocbusta is primarily grown

’ Regions in which arabica and robusta are grown

This graphic s snared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.

ROBUSTA COFFEE BEANS

WORLD PRODUCTION

ala ATTUDE  0-800m
B rn 220030000

reery

e TEMPERATURE 18-36C

CAFFEINE CONTENT

A 9997y

LIPID (FAT) CONTENT
SUGAR (SUCROSE) CONTENT

1.0-10.0%
10.5-11.0%
3.0-1.0%

KEY FLAVOUR COMPOUNDS
OH
e O e X
CH CH: HsC
NZ LTI g Vi B 5= OCHs
3,5-DIMETHYL-2- 2,3-DIETHYL-5-
ETHYLPYRAZINE B METHYLPYRAZINE

These compounds give the coffee spicy, earthy notes

Robusta is considered to have a harsher, mare
bitter flavour compared to the smoother flavour
of arabica. It is often used in blends.
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Cerebral blood Brain (central
flow reduction nervous system

stimulation)

Heart
(stimulation)

Adipose

tissue

@ (lipolysis)

Vasodilation :
i Ié ﬂlé % (diuresis)

Bronchi
(weak dilation)

Central effects

CAFFEINE

©,
Muscles

(enhancement of
contractility)

Peripheral effects

Contraction of muscles Int. J. Mol. Sci. 2022, 23, 13074



The blood pressure effects of caffeine

I Inhibiting tubular sodium reabsorption
ncrease .
diur esis — (proximal tubule:
Na*/HCOj and Na*/PO4* cotransporters) j AR l ‘
. T Adenosine 5 . .-
Decrease BP Vasodilatation |(— AR |[€&—— receptors ——>| A2aR |—>f Vasoconstriction
¢ antagonism T A
- Decrease tubuloglomerular feedback !
Increase - Decrease hepatorenal reflex Caffeine Sympathetic stimulation —>{ TPR increase
= GFR €—— - Vasodilatation of afferent arteriole
> Diuresis | spH supr ession }(— Kinin Inhibiting PDE > Inotropic effect 1
- _ . Vascular endothelial j€&—— Baroreflex activation > Cardioacceleratory
Vasodilatation |(— ..
function improve effect

ACE inhibition

|

Chlorogenic

Increasing SOD and CAT activity
Glutathione concentration increase in the cells

Irigonelline l

Vascular protection
‘ against oxidative stress
Vasodilatation

S o~

Decrease BP

acid

Vasodilatation

NAD(P)H inhibition

I !

Increasing Vascular protection
the production [€ against oxidative stress
of NO

> ACE inhibition

Caffeine and v

Increasing level of
Bacteroides in gut
microbiota

polyphenols

Increasing NO
bioavailability

N Decrease BP

—

Vasodilatation

Decrease BP

Current Hypertension Reports (2021) 23: 38
https://doi.org/10.1007/s11906-021-01156-3







A short-term effect of caffeinated
beverages on blood pressure: A
meta-analysis of RCTs

In adolescent population

SBP: 1 5.31 mmHg
DBP: I 2.26 mmHg

In adult population

Short-term caffeinated SBP: P 2.67 mmHg

beverages intake An overall elevation of
- blood pressure DBP: T 2.55 mmHg

SBP: 1 3.04 mmHg
DBP: 1 2.45 mmHg

Caffeine consumption(<1 week)

SBP: P 5.23 mmHg
DBP: P 2.14 mmHg

Caffeine consumption(>1week)

SBP: I 2.62 mmHg

Journal of Functional Foods DBP: /P 2.66 mmHg

Volume &1, June 2021, 104482



Effects of caffeine on blood pressure, and heart rate
during dynamic leg exercise
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Journal of Applied Physiology. 1998; 85 (1)



Coffee intake (33 years) not increase risk of hypertension

the Johns Hopkins precursors study
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Incidence of hypertension by level of coffee intake at baseline in 1017 white men during a median follow-up of 33 years.

Arch Intern Med. 2002;162:657-662



&% Coffee intake and hypertension in Korean adults: results from

27 KNHANES 2012-2016

Table 2 [ogistic regression analysis of association of daily coffee

consumption with hypertension

Model Adjusted odds ratio (95%
confidential interval)
<2Servings  >2Serv-
per day ings per

day

Model 12 | (Reference)  0.85

(0.74-0.97)

Model 2% 1 (Reference)  0.84

(0.72-0.98)"
Model 3¢ 1 (Reference)  0.84

(0.73-0.99)
Propensity score-matched analysis® 1 (Reference) 0.83

(0.69-0.98)"

Shah et al. Clinical Hypertension (2023) 29:20
https://doi.org/10.1186/540885-023-00239-4






Hypertension Risk Status and Effect of Caffeine
on Blood Pressure

Terry R. Hartley, Bong Hee Sung, Gwendolyn A. Pincomb, Thomas L. Whitsett,
Michael F. Wilson, William R. Lovallo

SBP & DBP Rise to Caffeine

BP change (mmHg) %
F(4,175) = 3.02, p < .02

F(4,175) = 5.06, p < .001
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Hypertension. 2000;36:137-141.



Hypertension Risk Status and Effect of Caffeine
on Blood Pressure

Terry R. Hartley, Bong Hee Sung, Gwendolyn A. Pincomb, Thomas L. Whitsett,
Michael F. Wilson, William R. Lovallo
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Effect of coffee

on BP and CVD

In hypertensive
Individuals

Acute effect
on SBP

Am J Clin Nutr 2011:94:1113-26.

Study

<60 minutes

Freestone (26)
Potter (21) a
Potter b

Pincomb (18)
Sung (19)
Viachopoulos (27)

Sub-total (1= 0.0%, p =

60 to €120 minutes

Freestone (26)
Potter (21) a
Potter b

Sung (19)
Viachopoulos (27)

Sub-total (1= 0.0%, p =

120 to 180 minutes

Freestone (26)
Potter (21) a
Potter b

Sung (19)
Viachopoulos (27)

Sub-total (1= 0.0%, p =

Total

24
18
12

0.85)

1€
8
7
16
12

0.96)

16
8
7

18

12

0.70)

Overall (I= 0.0%, p = 0.99)

Caffeine
abstinence

pretreatment
(hours)

48
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12
12
12

48
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12
12

48
12
12
12

Amount of

caffeine (mg)
(intervention)

200
250
250
270
300
250

200
250
250
300
250

200
250
250

250

Time
(minutes)

5,15,30
15,3045
15,30,45

40
30
30

60
60,75,90
60,75,90

60,90

60

120

120

120
120,150,180
120,180

SBP at

baseline
{mm Hg)

137.0
183.0
188.0
124.5

NA
135.0

137.0
183.0
188.0

NA
135.0

137.0
183.0
188.0

NA
135.0

SBP net

change *
(mm Hg)

6.00
17.00
4.33
7.00
6.00
13.00

7.43

8.00
15.67
7.00
8.00
11.00

9.31

14.00
6.00
-3.00
12.00
7.50

9.79

8.14

95% CI Weight 1
(mm Hg) (%)
(-6.51, 17.51) 4.59

(-3.91,37.91)  1.39
(-15.15,23.81)  1.60

(3.47,10.53) 48.76
(-4.86, 16.86)  5.17
(1.65,24.30) 4.73
(4.39, 10.46)  66.25

(-3.51,19.51)  4.59
(-4.03, 35.37)  1.57
(-11.98,2598) 1.69
(-2.86, 18.86)  5.17
(-1.39,23.39)  3.97

(3.32,15.30) 17.00

(2.48,2551)  4.59
(-14.84,26.84) 1.40
(-25.50, 19.50) 1.20

(1.15,22.86)  5.17

(-4.29,19.29) 4.38
(3.76,15.82)  16.75
(5.68, 10.61) 100.00

Graphics of SBP

net change *
(mm Hg)




Effect of coffee

on BP and CVD

In hypertensive
Individuals

Acute effect
on SBP

Am J Clin Nutr 2011:94:1113-26.

Study

<60 minutes

Freestone (26) 16
Potter (21) a B8
Potter b 7
Pincomb (18) 24
Sung (19) 18
Viachopoulos (27) 12

Sub-total (1= 0.0%, p = 0.57)

60 to <120 minutes

Freestone (26) 16
Potter (21) a 8
Potter b 7
Sung (19) 18
Viachopoulos (27) 12

Sub-total (1= 0.0%, p = 0.56)

120 to 180 minutes

Freestone (26) 16
Potter (21) a

Potter b I
Sung (19) 18
Viachopoulos (27) 12

Sub-total (1= 36.1%, p = 0.18)

Total

Overall (1= 0.0%, p = 0.57)

Caffeine

abstinence
pretreatment

(hours)

48
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12
12
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48
12
12
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48
12
12
12

Amount of

caffeine (mg)
(intervention)

200
250
250
270
300
250

200
250
250
300
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200
250
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300
250

Time
(minutes)

5,15,30
15,30,45
15,30,45
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30
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60

120

120

120
120,150,180
120,180

DBP at

baseline
(mm Hg)

86.0
108.0
106.0

71.0

NA

/6.0

86.0
108.0
106.0

NA

76.0

86.0
108.0
106.0

NA

76.0

DBP net

change *
(mm Hg)

3.00
4.00
1.63
9.00
6.00
5.40

5.93

5.00
3.66
2.00
10.00
6.00

6.24

5.50
3.00
-1.00
10.17
2.30

4 63

9.75

95% CI
(mm Hg)

(-2.95, 8.97)
(-6.29, 14.29)
(-7.44,10.70)
(4.16, 13.38)
(0.37, 11.62)
(-1.87, 12.67)

(3.36. 4.49)
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Effect of coffee on BP and CVD in hypertensive individuals

Meta-analysis of the acute effects of catteine on blood pressure in hypertensive individuals, stratified by catfeine intake,
caffeine abstinence before the start of the trial, and use of antihypertensive medication

Systolic blood pressure Diastolic blood pressure

Net change’ 95% CI P value’ Net change’ 95% CI P value®

mm Hg mm Hg mm Hg mm Hg

Amount of caffeine

200 mg (26) 9.33 (2.69, 15.98) 4.50 (1.06, 7.94)

250 mg (21, 27) 9.56 (4.30, 14.83) 0.958 3.11 (0.35, 5.87) 0.537

>250-300 mg (18, 19) 7.40 (4.32, 10.48) 0.605 8.82 (6.21, 11.43) 0.050
Caffeine abstinence before the trial

9 h (26) 90.33 (2.69, 15.98) 4.50) (1.06, 7.94)

12 h (18, 19, 21, 27) 7.68 (4.96, 10.41) 0.653 6.19 (3.87, 8.51) 0.353

48 h (21) 12.99 (1.18, 24.80) 0.597 3.53 (—2.00, 9.06) 0.770
Use of antihypertensive medication

No (18, 19, 21) 7.49 (4.60, 10.37) 6.21 (3.7, 8.65)

Yes (26, 27) 9.93 (5.16, 14.69) 0.391 451 (1.82, 7.16) 0.240

Conclusions: In hypertensive individuals, caffeine intake produces an acute increase in BP for
=3 h. However, current evidence does not support an association between longer-term coftee
consumption and increased BP or between habitual coffee consumption and an increased risk
of CVD in hypertensive subjects.

Am J Clin Nutr 2011:94:1113—-26.
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| Coffee Tied to Premature Death Risk in Some |
| People With High Blood Pressure

(’ et Coffee May Protect Heart Health — but
December 27, )

Perhaps Not for People With Severe

| Drinking coffee is healthy for some people — but

may increase the risk of early death for those with Some previous research has linked a daily cup of coffee to a lower risk of so-
hypertension, study finds

et

_______

------

AR

called “cardiac events” and deaths from cardiovascular disease among heart
attack survivors. Iso and his team had expected, then, to see that people with
severe hypertension would benefit from drinking coffee.

People with very high blood
pressu re may wWa nt tO gO This was not the case. "Because people with severe hypertension are more 7,

susceptible to the effects of caffeine, caffeine’s harmful effects may outweigh -

easy on the coffee

its protective effects and may increase the risk of death,” Iso said. £

Allana Akitar Dec 24,2022, 5:55 AM GMT+7 A <

By American Heart Association News




ORIGINAL RESEARCH

Coffee and Green Tea Consumption and
Cardiovascular Disease Mortality Among
People With and Without Hypertension

Table S1. Multivariable hazard ratios (95% confidence intervals) of cardiovascular disease mortality according to coffee consumption after

missing values were imputed using multiple imputation.

Coffee consumption

P for trend

None 1-6 Cups/Week 1 Cup/d 22 Cups/d
Optimal and Normal
Multivariable HR (95%CI) Ref 0.86 (0.63-1.17) 0.80 (0.49-1.31) 1.21 (0.79-1.87) 0.58
High normal
Multivaniable HR (95%CI) Ref 0.77 (0.54-1.10) 0.80 (0.47-1.39) 0.77 (0.42-1.43) 0.33
Grade 1 hypertension
Multivariable HR (95%CI) Ref 0.89 (0.67-1.17) 1.15(0.77-1.72) 1.05 (0.67-1.64) 0.61
Grade 2-3 hypertension
Multivariable HR (95%CI) Ref 0.93 (0.64-1.36) 0.73 (0.37-1.46) 2.05(1.17-3.57) 0.09

HR, hazard ratio; CI, confidence interval.
Multivariable HR: adjusted for age, sex, green tea consumption, use of antihypertensive medication, total cholesterol levels, history of diabetes, body mass
index, smoking status, alcohol consumption, hours of exercise, hours of walking, perceived mental stress, educational level, regular employment, and

dictary intakes of vegetable, fish, fruits and soybeans.

J Am Heart Assoc. 2023;12:e026477. DOI: 10.1161/JAHA.122.026477
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Pro: Cohort study with a long F/U time (19 yr)
Strength; temporality, specificity; plausibility;
specificity

Con: Post-hoc, subgroup analysis, observational study

No dose response; not consistent (few studies)
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