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“Nothing surpasses the .
examination of the t Ve
pulse, for with it errors

cannot be committed.”

“In order to examine whether Yin or
Yang predominates, one must
distinguish a gentle pulse and one of
low tension from a hard and
_ bounding pulse. The heart influences \
the force and fills the pulse with

blood.”

/

“When the pulse is

. abundant but tense and
@) _ hard like a cord there are
m "If too much salt is dropsical swellings.”

o used in food, the pulse

8 hardens.

N

Padmanabhan, Caulfield, Dominiczak. Circ Res. 2015;116(6):937-59.
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|fEssentia| Hypertension’ deﬂnedﬁ\

|:‘H\,fpertensive Vascular Disease’ deﬂned]

Padmanabhan, Caulfield, Dominiczak. Circ Res. 2015;116(6):937-59.
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menre M 1960 - Paige Model of Hypertension

Genetic Environmental

Hemodynamics Anatomical

Humoral Adaptive

Endocrine Neural

Padmanabhan, Caulfield, Dominiczak. Circ Res. 2015;116(6):937-59.



E)viciasell 1972 - Long Term BP Control Model

...% K.IDN_EY‘ pa

L
4. o
"br‘ '

A N ey 1
[P (0 g el
l,.l: | LA L"
L g
{ R

MOM-MUNCLE LOCA, OG0 FLOW COMTAL el 1 F R <_-._,,-(,,...‘_
.W.,HORMO NES .
| - .- Ae ; -‘. 0

it

o
H

#
'
o

"-'3;

o metn Hie | > =
4 B X g
| B e re ;-1‘. .c":..‘.
L,r.' - v"iﬂ T e ;:..
y . wi
g =~ % wfal
N R T o3 o
| T ol |15 -
- T T - Tk Al D R -
v . . - ,-cf’s NS N s
» J Y N
. . :
o« - 2 - X LA -
MUANT RATE AND STROME WOLNE LR MUAAT HYPCR TRODY — »4 - >
AD YE0STY OF DETIRGOATION TISTR FLUGA, MESTAES MO GRL .mmmmm

Guyton and Coleman 1972



University

niee M Platt-Pickering Debate

Platt (b) Pickering

Hypertension
Hypertension

Population frequency
Population frequency

} 1 Gene (0-n)

Gene mutation absent  Gene mutation present

"

Blood pressure

el

Environment (0-n)

Blood pressure

TRENDS in Genetics

Padmanabhan et al. Trends Genet. 2012 Aug;28(8):397-408.
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Correlation coefficients family members for
observed between SBP; *p<0.001
- 0.15* >

0 24' 0. 08 \

4038' 4—019—><—016—>

NATURAL ADOPTED

Mongeau et al 1986
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Aldosteronism

Aldosterone synthase 11B- hydroxylase
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Normal Adrenal

glomerulosa

Ang-ll —_
J AldOS | ——p  Aldosterone

ACTH —— .
—— Cortisol

fasciculata



gUmversHy Glucocorticoid Remediable
of Glasgow
Hypertension

glomerulosa
Ang-Il
g ) Aldos Aldosterone
Chimeric Cortisol
ACTH —— ' Ald0S @ =————p +

Aldosterone

fasciculata

Treatment : low-dose glucocorticoids,
amiloride, and spironolactone
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Whienred Liddle Syndrome

DCT

PCT

oz

ENaC »CT 0

18 P Nonsense mutations in C-
terminus of b or g subunits
(l cause constitutive activation
of sodium channels
/ \y

ENaC
Normal

PPPXY_-=0

7

WW domain interaction

e O 8 N 0

Treatment : Amiloride which blocks ENaC

20

Clathrin-coated pit



5}8‘;2;%% Apparent Mineralocorticoid Excess

DCT

M
Aldosterone

ENaC
m
L
@ -

MR

Cortisol

v 11-B HSD x\
N

Cortisone Glycyrrhenic acid

\ / Licorice

Treatment: Low sodium diet
and Spironolactone
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DCT Cell

Ny S
A (Proteasomg

=

Blood Ld "
ct ®

HTN associated with hyperkalemia, non-anion gap metabolic acidosis
Treatment: Low-salt diet or thiazide diuretics

2K

3Na*



CENGRLM Gitelman’s syndrome (Low BP)
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 Loss of function mutations in Na-Cl cotransporter of the distal
convoluted tubule

« Self-selected higher dietary salt intake in homozygous and
heterozygous mutant individuals

* Much more common than Bartter syndrome

 Loss of function of NCCT (mutation in SCL12A3), hence resembles
effect of thiazides

« Hypokalaemia, hypocalciuria and hypomagnesaemia, metabolic
alkalosis

« Low blood pressure and secondary hyperreninaemic
hyperaldosteronism

« Treatment with sodium, potassium and magnesium supplementation

PCT



onssnl Bartter Syndrome (Low BP)
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DCT
Blood ) -
Na* D
CIC-Ka «
2CF T 1a
Cl- / L
NKCC2
Q
Cr
£ TAL CICKb
= Transporters
ROMK Na* ‘
Na*/K*
K* ATPase

Dysfunction of NKCC2, hence resembles effect of treatment with loop diuretics

*Type 1 - defective NKCC2

*Type 2 - defective ROMK2, which regulates NKCC2 by recycling potassium back into tubule
*Type 3 - defective CLCKB, which permits NKCC2 by shuttling chloride out of LoH cells

*Type 4 - defective Barttin, a co-factor of CLCKB in kidney and ear, hence also causes deafness
eSevere salt-wasting presenting in early infancy - or with prematurity and polyhydramnios
eTreatment with sodium and potassium supplementation. eIndomethacin helpful in type 2
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UniverSity Hypertension

Therapies

Sodium thiocyanate
Sodium restriction
Surgical sympathectomy
Rice diet
Hydralazine
Chemical sympathectomy
Diuretics Spironolactone
Beta-blockers
Calcium Channel Blocker
Alpha Blockers
ACE inhibitors
ARB
Renin Inhibitors

of Glasgow
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GWAS and mapped genes GWAS(_ )@ ﬁﬂgg’g
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Padmanabhan, Caulfield, Dominiczak. Circ Res. 2015;116(6):937-59.
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Polygenic Hypertension (Essential HTN)
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. . Insulin resistance
Ul’llV@I'Slty Sodium Oxidative stress
of Glasgow Sex .
— Sympathetic nervous system
Physical activity
Endothelial function
Caffeine
Renin angiotensin aldosterone
Stress
Drugs Renal electrolyte transport
Diet l 1 3 Monogenic syndromes
l __,I___v____________‘[___‘!___"___y____"__
100% 4 ' . B 100%
. Essential Hypertension .
Environment T T Genetics
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'Polygenic

Monogenic

Number and effect sizes of determining alleles
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Human Genome = ~20,000 genes

L
Human Genome = 3 billion letters/nucleotides




—> Disease

Alteration in function of the gene

I_f

Variation in one nucleotide in a gene

I_T

L T
Human Genome = 3 billion letters/nucleotides
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raene o \Vellcome Trust Case Control
= of Glasgow ,
Consortium

/ eNationally representative
/- eUnselected for disease phenotype
eCommon controls
3000 : L . .
eMiddle-aged — minimise survivor bias
UK
common
/ controls
T
HT

WTCCC, Nature 7 June 2007
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Coronary artery disease

Type 2 diabetes :
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GWAS of BP extremes

OPEN 8 ACCESS Freely available online PLOS

Genome-Wide Association Study of Blood Pressure
Extremes Identifies Variant near UMOD Associated with
Hypertension

Sandosh Padmanabhan’, Olle Melander?, Toby Johnson®, Anna Maria Di Blasio?, Wai K. Lee', Davide
Gentilini®, Claire E. Hastie', Cristina Menni"?, Maria Cristina Monti*®, Christian Delles’, Stewart Laing’,
Barbara Corso*®, Gerjan Navis’, Arjan J. Kwakernaak’, Pim van der Harst®, Murielle Bochud®, Marc
Maillard'®, Michel Burnier'®, Thomas Hedner'', Sverre Kjeldsen'?, Bjérn Wahlstrand'', Marketa
Sjogren’, Cristiano Fava”'?, Martina Montagnana®'?, Elisa Danese®'?, Ole Torffvit'>, Bo Hedblad?,
Harold Snieder'®, John M. C. Connell'’, Morris Brown'®, Nilesh J. Samani'®, Martin Farrall?°, Giancarlo
Cesana’, Giuseppe Mancia’, Stefano Signorini?’, Guido Grassi®, Susana Eyheramendy??, H. Erich
Wichmann?324, Maris Laan?>, David P. Strachan?®, Peter Sever?’, Denis Colm Shields?®, Alice Stanton?°,
Peter Vollenweider3?, Alexander Teumer3', Henry Volzke>?, Rainer Rettig>?, Christopher Newton-
Cheh3*3°, Pankaj Arora®>*3>, Feng Zhang?>®, Nicole Soranzo®*®?*?, Timothy D. Spector>®, Gavin Lucas?>?,
Sekar Kathiresan>*3>, David S. Siscovick®?, Jian’an Luan®®, Ruth J. F. Loos??, Nicholas J. Wareham?°,
Brenda W. Penninx?"%%%3, Jlja M. Nolte'®, Martin McBride', William H. Miller', Stuart A. Nicklin’,
Andrew H. Baker', Delyth Graham', Robert A. McDonald’, Jill P. Pell**, Naveed Sattar’, Paul Welsh’,
Global BPgen Consortium’, Patricia Munroe®, Mark J. Caulfield?, Alberto Zanchetti**®,

Anna F. Dominiczak'*
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Padmanabhan S et al. PLoS Genetics Nov 2010
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Uromodulin/creatinine mg/(iumol)
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Graham L et al. Hypertension Nov 2013
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nature,, .
medicine

Common noncoding UMOD gene variants induce
salt-sensitive hypertension and kidney damage by
increasing uromodulin expression

Matteo Trudul, Sylvie Janas®3, Chiara Lanzani*, Huguette Debaix?3, Céline Schaeffer!, Masami Ikehata>S,
Lorena Citterio?, Sylvie Demaretz’, Francesco Trevisani®, Giuseppe Ristagnug, Bob Glaudemans?,

Kamel Laghmani’, Giacomo Dell’Antonio!?, the Swiss Kidney Project on Genes in Hypertension (SKIPOGH)
team!l, Johannes Loffing!2, Maria P Rastaldi>®, Paolo Manunta®, Olivier Devuyst®>13 & Luca Rampoldil-1?

Nat Med. 2013 Dec;19(12):1655-60
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Transporters
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Padmanabhan S et al. Hypertension. 2014;64:918-923
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Stratifying Torasemide based on genetic make up

+T+] [+1+] = 1] = 1] =11]

- £ = £ T £ = £ = £

Screening S S S S 8 S 3 S 3 S

. w B w B E w D F w @D F w @D E

Uncontrolled Hypertension 828 Tz 8 823 g2 328

BP>140/90 2E 25w 25 22 25

= Centres: Glasgow, Edinburgh, 27 27 27 27 27

Dundee £ = - g2 g2 g2

(=1 5 =1 (=1 (=1 (=1

* 240 Subjects

0 l4days 28days 56days 84days 112days

2 week run-in
Discontinue diuretics if Torasemide 5mg OD
prescribed




Univer oM Current Genomic Landscape of Blood Pressure
& of Glasgow ,(m
T ¢

. RE
20 \%X\“\i\\\\&\ =g
oz Py
. &35 855
: fords
; &
% =
\ i ]
/ &
/
3 /
| »
\ n /]
u [
N
&
& / o
4 @‘3
. (4 SRS
® R * PNt
SRt
. PR = ‘ﬁ\@q
. P )
; " . * % T
. ° o = 2
. " P\ & % e -
- : . \ T %%"-
— ‘:3'13%5“\ =
. ‘ \ .
= 152605504 T e |
. : 060, =
— vy
== 7207015 G ... i =
= . w
.. = g
419075
. .. %‘*

) |
L g TR
= oo %

an and Joe. Physiological Reviews. Submitted



s1a| Unaversity

gl A|M-HY INFORM

ﬁj‘g@ Ancestry Informative Markers in Hypertension (AIM HY) Programme
=

ComparlsoN oF Optimal Hypertension RegiMens (Part of the Ancestry
Informative Markers in Hypertension (AIM HY) Programme — AIM HY-INFORM)

Medical
Research

M RC C | British Heart
ounci Foundation
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NICE guidance (CG127) stratifies hypertension treatment according to age and
self-defined ethnicity (SDE).

The evidence-base supporting the current guidance on SDE stratification is limited,
and there is a specific lack of data from UK-based populations.

Aim

To provide an optimal choice of anti-hypertensive therapy from existing first-line-
drugs (and differing combinations thereof) in a multi-ethnic population in the UK.



AIM HY INFORIM Clinical Trial
Approx. 1320 patients (660 per arm and 220 per ethnic group)

Established Hypertension on Rx (1 to 3 drugs

Standard Care AND BP »135/85 or <200/110)

1
1
|
i ]
| | NO
i : ; i e
| Newly diagnased hypertensive : Is Office BP <160/100 g
i I
i
: | L ves
' - ' [ ) NO
i [ ABPM >135/85 ] | Able /willing to washout y
i I 5, F.
I i l YES
p . Unable to
l“— ‘[ ABPM if not done prior to Rx I‘i Minimum 2 week washout complete =
% r -

[ Baseline parameters, OMICS =, Physiclogy, Heemodynamics, ABPM @ CRFA ] Baseline parameters, OMICS*, Physiology, Haemodynamics, ABPM @ CRF~ ]

! ¥
[ Randomisation (open label) - Monotherapy rotation ] Randomisation {open label) - Dual therapy rotation ]

8 weeks

Fails to achieve
target
ok (<135/88)

25mg +10mg

Emg +25mg

—'_‘}

wi @——p

—_—

W @ g»

/B weeks

10 mg

wO—E—©O

Chlorthalidone

8 weeks

8 weeks

=:OMICS = Metabolomic and Genomic analysis
**: Dose up-titration in 1 or 2 weeks depending on patient response
A CRF = Clinical Research Facility
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This trial will provide the first prospective evidence for best treatment

choice according to SDE for White, Black and Asian populations in the
UK.

This should reduce the number of consultations; time required to

achieve optimal blood pressure control and the contribution to better
hypertension control in the UK.
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RO STl ANALYSIS PIPELINE in TwinsUK

= of Glasgow

Female TUK with
metabolomic data

N=5622

[

BP Metabolomic
discovery analysis

N=3980

Survival analysis
N=4894

| 1

Assoc Analysis

Single Metabolite, PC,
Diet/Alcohol, BP GWAS risk
score

Gene Expression
N=586
Fat, LCL, Skin

J
Menni C et al. Hypertension 2015
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SBP DBP
Metabolite Beta [95%CI] | P Beta [95%CI] | P
phenylacetylglutamine -1.04[-1.53;-0.55] 3.64x10” -0.66[-0.97;-0.34] 5.62x10”
lactate 1.51[0.99:2.02] 1.24x10° 0.94[0.61;1.27] 2.54x10"°
octanoylcarnitine 1.37[0.91;1.83] 4.98x10° 0.78[0.48:1.08] 5.30x10"
stearoylcarnitine 0.98[0.52;1.44] 3.29x10° 0.67[0.36;0.97] 1.66x10°
hexadecanedioate 1.31]0.83;1.78] 6.81x10° 0.81[0.5;1.11] 2.96x107
tetradecanedioate 1.57[1.07;2.07] 8.45x10™° 0.88[0.56;1.21] 1.18x10”
10-heptadecenoate (17:1n7) 1.3[0.83:1.77]  6.45x10°  0.9[0.59;1.22]  2.40x10°
dihomo-linoleate (20:2n6) 1.94[1.5;2.38] 1.40x10"7 1.13[0.82;1.44] 5.55x10™"
nonadecanoate (19:0) 0.91[0.47;1.36] 6.86x10° 0.61[0.31:;0.92] 9.08x10°
palmitate (16:0) 1.85[1.4:2.3] 7.76x10"° 1.09[0.78;1.4] 1.03x10™
5-dodecenoate (12:1n7) 1.76[1.3:2.23] 1.97x10™° 0.94[0.63;1.25] 2.75x10”
4-androsten-3beta,17beta-diol disulfate 1*  1.82[1.25;2.38] 3.95x10™° 1.25[0.87;1.63] 1.40x10™°
cortisol 1.66[1.21;:2.11] 6.68x10"° 0.89[0.58;1.2]  1.63x10”
HWESASXX* 0.94[0.48:1.4] 5.87x10° 0.72[0.42;1.03] 3.64x10”
caffeine 1.46[1;1.92]  6.88x10™"" 0.96[0.65;1.27] 1.08x10”

Menni C et al. Hypertension 2015
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*17,011 patients attendees since 1968

*All clinical data including anthropometry, blood pressure,
medications recorded at each visit — 180,000 visits

*All biochemistry and haematology tests recorded — at least
annually — 2.3 million

*Record linkage for mortality ICD-10
*Record linkage for hospital admissions — 173,386 from 1980
*Refill prescriptions —5 million since 2004

*Geocoding - location, area level deprivation, social and
environmental variables — pollution, green space, distance to
doctor/supermarket, weather



7y University Patterns of systolic blood pressure (SBP)
2 of Glasgow h - :
change annually across sequential visits.
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Year

>169 000 clinic visits of 16 010 Glasgow Blood Pressure Clinic patients with hypertension
Each clinic visit mapped to the mean West of Scotland monthly weather (temperature,
sunshine, rainfall) data

Aubiniere-Robb et al. Hypertension. 2013;62:190-196.
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Follow-up Time (years)

Number at risk
- Tcmp non-sensitive 442 245 97 46

s Temp sensitive 512 261 95 47

Aubiniere-Robb et al. Hypertension. 2013;62:190-196.
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Serum Chloride Is an Independent Predictor
of Mortality in Hypertensive Patients

Linsay McCallum,* Panniyammakal Jeemon,* Claire E. Hastie, Rajan K. Patel,
Catherine Williamson, Adyani Md Redzuan, Jesse Dawson, William Sloan, Scott Muir,

David Morrison, Gordon T. Mclnnes, Ellen Marie Freel, Matthew Walters,
Anna F. Dominiczak, Naveed Sattar, Sandosh Padmanabhan
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Hypertension. 2013 Nov;62(5):836-43



European Heart Journal Advance Access published December 15, 2013

CLINICAL RESEARCH
Hypertension

European Heart Journal

doi:10.1093/eurheartj/eht53%9

University

S URUFEAN
SOCIETY OF
CARDIOLOGY #

of Glasgow

Family history of premature cardiovascular
disease: blood pressure control and long-term
mortality outcomes in hypertensive patients

Catherine Williamson'T, Panniyammakal Jeemon'T, Claire E. Hastie',
Linsay McCallum', Scott Muir!, Jesse Dawson', Matthew Walters?!, William Sloan?,
David Morrison?, Anna F. Dominiczak!, Jill Pell?, and Sandosh Padmanabhan**

'BHF Glasgow Cardiovascular Research Centre, Institute of Cardiovascularand Medical Sciences, University of Glasgow, Glasgow G12 8TA, UK: and “Institute of Health and Wellbeing,
University of Glasgow, Glasgow G12 8TA, UK

Received 11 July 2013; revised 18 Oaober 2013; accepted 21 November 2013

Table2 Family history and risk of mortality

Group Cox-PH model Allcause death CV death IHD death Stroke death Non-CV death
(n = 3430) (n = 2026) (n =1137) (n = 480) (n = 1404)
P-FH*  Model 1 0.74 (0.67-0.81)* 0.77 (0.68-0.87)* 0.84 (0.72-0.99)* 0.70 (0.54-0.91) 0.69 (0.58-0.81)*
Model 2 0.79 (0.72-0.87)* 0.85 (0.75-0.97)* 0.94 (0.80-1.10) 0.79 (0.61-1.03) 0.70 (0.60-0.83)*
Model 3 1.14 (1.03-1.26)* 1.23 (1.08-1.39)* 1.34 (1.14-1.58)* 1.19 (0.91-1.55) 1.01(0.86—1.20)
Model 4 112 (1.01-1.25)* 1.20 (1.04-1.38)% 1.30 (1.08—-1.56)* 1.09 (0.80-147) 1.00 (0.84—1.20)
n= 2991 n=1762 n= 1003 n=412 n=1229
FDR—  Model1 0.97 (0.89-1.05) 0.99 (0.89-1.10) 1.03 (0.90-1.19) 0.96 (0.78-1.19) 0.95 (0.83-1.08)
FH* Model 2 1.03 (0.95-1.11) 1.07 (0.96-1.18) 1.12 (0.98—-1.29) 1.06 (0.85-1.31) 0.57 (0.85-1.10)
Model 3 1.16 (1.07-1.26)* 1.20 (1.08-1.33)* 1.27 (1.10-1.46)* 1.19 (0.96-146) 1.09 (0.96-1.24)
Model 4 1.11(1.02-1.22)* 1.14 (1.01-1.28)* 1.17 (1.01-1.38)* 1.0% (0.85-141) 1.07 (0.93-1.24)
n= 887 n=>526 n= 309 n= 108 n= 361
P-FH"  Propensity 1.15(1.00-1.32)* 1.28 (1.07-1.53)* 140 (1.12-1.77)* 1.23 (0.83-1.81) 0.98(0.79-1.22)

rmatched
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Contrasting mortality risks among subgroups
of treated hypertensive patients developing
new-onset diabetes

Stefanie LipT, Panniyammakaljeemon’f, Linsay McCallum, Anna F. Dominiczak,
Gordon T. Mclnnes, and Sandosh Padmanabhan*

Institute of Cardiovascular and Medical Sciences (ICAMS), University of Glasgow, Glasgow G12 8TA, UK
Received 15 April 2015; revised 10 August 2015; accepted 29 September 2015; online publish-shead-of-print 27 October 2015

See page 975 for the editorial comment on this article (doi:10.1093/eurheartj/ehv594)

European Heart Journal (2016) 37, 975-977 EDITORIAL
doi:10.1093/eurheartj/ehv594
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New-onset diabetes in hypertensive patients
and mortality: timing is everything

Rosa Maria Bruno'? and Stefano Taddei*

"Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy; and “Institute of Clinical Physiology, CNR, Pisa, ltaly

Online publish-ahead-ofprint 9 November 2015
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Figure 2 Survival analysis (time to all-cause mortality) of early
and late NOD. NOD, new-onset diabetes; early NOD, those
who developed diabetes within the first 10-year follow-up; late
NOD, those who developed after completion of 10-year
follow-up.



Age 30-60 years

! UHIVGI'Slty Newly diagnosed HTN
BMI > 27

of Glasgow

\ 4

HbA1C
J .V ¢
Normal Pge(()jla:i’i/es T2D
< 6% : ¢ ° >6.5%
v v
BP target 120/80 BP target 120/80
+ +
SGLT2 Inhibition placebo
Outcome:

T2D diagnosis

Track long term outcomes in routine care




University
of Glasgow

Epidemiology/Population

Monotherapy With Major Antihypertensive Drug Classes
and Risk of Hospital Admissions for Mood Disorders

Angela H. Boal, Daniel J. Smith, Linsay McCallum, Scott Muir, Rhian M. Touyz,
Anna F. Dominiczak, Sandosh Padmanabhan

Abstract—Major depressive and bipolar disorders predispose to atherosclerosis, and there is accruing data from
animal model, epidemiological, and genomic studies that commonly used antihypertensive drugs may have a role
in the pathogenesis or course of mood disorders. In this study, we propose to determine whether antihypertensive
drugs have an impact on mood disorders through the analysis of patients on monotherapy with different classes of
antihypertensive drugs from a large hospital database of 525046 patients with follow-up for 5 years. There were
144066 eligible patients fulfilling the inclusion criteria: age 40 to 80 years old at time of antihypertensive prescription
and medication exposure >90 days. The burden of comorbidity assessed by Charlson and Elixhauser scores showed
an independent linear association with mood disorder diagnosis. The median time to hospital admission with
mood disorder was 847 days for the 299 admissions (641 685 person-years of follow-up). Patients on angiotensin-
converting enzyme inhibitors or angiotensin receptor blockers had the lowest risk for mood disorder admissions, and
compared with this group, those on f3-blockers (hazard ratio=2.11; [95% confidence interval, 1.12-3.98]; P=0.02) and
calcium antagonists (2.28 [95% confidence interval, 1.13—4.58]; P=0.02) showed higher risk, whereas those on no
antihypertensives (1.63 [95% confidence interval, 0.94-2.82]; P=0.08) and thiazide diuretics (1.56 [95% confidence
interval, 0.65-3.73]; P=0.32) showed no significant difference. Overall, our exploratory findings suggest possible
differential effects of antihypertensive medications on mood that merits further study: calcium antagonists and [3-
blockers may be associated with increased risk, whereas angiotensin-converting enzyme inhibitors and angiotensin
receptor blockers may be associated with a decreased risk of mood disorders. (Hypertension. 2016;68:1132-1138.
DOI: 10.1161/HYPERTENSIONAHA.116.08188.) ® Online Data Supplement
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and Risk of Hospital Admissions for Mood Disorders
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Monotherapy With Major Antihypertensive Drug Classes and Risk of Hospital Admissions for Mood Disorders
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