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Testosterone and cardiovascular disease

Decreasing testosterone levels - older men

Testosterone: a hormone ~docrease by 1-2% por yoor
preventing cardiovascular disease =T

+«Manopause

or a therapy increasing - Hypogonadism
. + Andropause
cardiovascular events?
Some of the symptoms of androgen deficiency include:

breast development (gynaecomastia) reduced sexual desire
reduced muscle mass and strength hot flushes and sweating
increased body fat, particularly around the abdomen lethargy and fatigue
weaker erections and orgasms Depression
reduced amount of ejaculate loss of body hair
reduced bone mass, therefore increased risk of
osteoporosis

European Heart Journal (2016) 37, 3569-3575

Exercise capacity
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Testosterone

replacement in men u
with low endogenous
testosterone levels

“ Changes in cardiovascular sk factors
with testosterone replacement
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High cardiometabolic profile

R .@

© 7 Low testosterone levels

¥

All-cause and cardiovascular mortality

European Heart Journal (2016) 37, 3569-3575
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Figure2 C i factors with rapy in men with levels. Inmen
with levels, therapy has b h a reduction in fat mass, total cholesterol, glucose concentration, ser-
um concentrations of inflammatory markers and with an increase in time to onset of symptomatic angina with exercise (vasodilatation), muscle

Figul:e I Association between genous factors, as well as with all-cause and cardiovascular e s aa e mae e et et etal,® Herring et al, and Oskui
mortality in men.

etal”
been reported in several observational studies, especially in older men. Available evidence from meta-analyses suggest that low levels of testos-

increasedrisk of : testosterone levels and
other factors have been drawn. Figure inspired from reviews of Morgentaler et al.”® Herring et al,' and Oskui et al.”

Benefits were also demonstrated for sexual function, mood, and possibly other
components of the metabolic syndrome
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Testosterone and cardiovascular disease

Table 3 iation between therapy and outcomes

Years Number of patients Country
on testosterone (years) (years)

Mean follow-up  Meanage ~ MACE Results
(users vs. non-users)

20107 209 USA 74

2013 1223 USA 606
20 2994 Meta-analysis NA
2014”7 55593 USA 544
20147 6355 USA NA Ml

MedRac cardiac events OR5.8(95% CI 20-168)
Mortality, Mi and Stroke

CVD events (ICD dissification)

Non-tal MI %

HR 0.84 (95% C1 0.69-1.02)

G, corfidence intervals; CVD, cardiovascular disease; HR, hazard ratios; ICD, internationa clasification of disease: MACE, major adverse cardiovascular events; M), myocardal
infarction: NA, not avalable: OR, odds ratios; RR, relztive risk; TRT, testosterone replacement therapy.

European Heart Journal (2016) 37, 3569-3575

e NEW ENGLAND Teststerone and cardiovascular disease
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iovascular Safety of T Replacement Therapy

Case 1

39 yr. old male admitted on the 20t July 2016 with a history of right-sided
facial, arm and leg weakness, difficulties moving his lips and an expressive
dysphasia. Two days earlier he complained of left-sided face and arm
weakness that lasted 20 seconds. For the preceding three weeks he noticed
that his vision was blurred.

An urgent CT - no significant findings.
ECG showed atrial fibrillation with a ventricular rate of 130 beats per minute.
He works as a personal trainer.

Previously lost 12-14 stone (76 -88 kg) over the preceding 3 year period
Using ephedrine, caffeine, anabolic androgenic steroids, thyroxine and
caffeine.

PMx: nil.

FHx: mother died of a stroke at age 57 which may be related to a clot
originating in her leg. He has a sister with three miscarriages.

Testosterone and cardiovascular disease

Adverse cardiovascular events and mortality in men during % ®
individual t

data meta-analysis

Testosterone thera

In men with androgen deficiency with a diagnosis of
hypogonadism resulting from an established medical disease of
the testes, pituitary, or the hypothalamus

Symptomatic
Documented low testosterone levels

Screening for androgen deficiency in the general population is not
recommended.

In older men with low testosterone levels, testosterone placement
should be based on an individualized approach discussing the
risks and benefits, as well as the uncertainty surrounding this
therapy.

Case 1

Non smoker. Drinks alcohol occasionally and denies using any recreational drugs.

HB mildly elevated at 171 gm/L with a normal MCV, CRP, ferritin, TFT’s, haemoglobin Alc, beta-2
microglobulin, ANA and anti-cardiolipin antibody. Although lupus anticoagulant screen was done it
could not be interpreted given that he was on Apixaban. Creatinine was mildly elevated at 135
mmol/L, with sodium of 138 mmol/L, potassium 4.9 mmol/L and an eGFR of 51 ml/min, LDH was
mildly elevated at 353 IU/L. He was negative for factor V Leiden.

His ventricular rate was adequately controlled on bisoprolol 10 mg daily. He was also commenced
on Ramipril and the dose was slowly titrated up to 5 mg bd, and Apixaban 5mg BD

An inpatient echocardiogram demonstrated moderately dilated left ventricle (LVDD 6.5 cm, LVDS
4.97 cm) with significant LV systolic impairment. There was no significant valvular abnormalities.
The right ventricular systolic pressure was 26 mmHg. Inferior vena-cava was dilated with poor
inspiratory collapse.




» 15 months later LV size n

« AF Ablation

+ 48 hours later reverted to AF

* Awaiting redo AF ablation

+ Body dysmorphia

« Being considered for bariatric surgery

Over a 3.5 years Case 1

Started with DNP (dinitrophenol)

Ephhedrine 30-90mg " | el K P
Caffeine 200-400 mg, L ECA stack. Daily. Occasionally omit stack 1-2 wks. up

i to 4 times over 3 years
Aspirin i

T3 50mcg OD ‘ N .
Clembuterol 40-120 mcg OD ‘ Stack for 3 wks. Six times over 3 yrs.

Test 250 (fast and slow acting testosterone)

Decabolin —Stack, twice wkly for 16 wks. Then stop for 3 months
Winstrol

Alternate
Test 300/400

Tren (trenbolone)
Anavar (oxandrolone)

Case 2

29 year male. Admitted in the early hours of the morning after awakening with acute
onset heavy chest pain associated wit sweating.

Smoker. Denied recreational drugs. No FHx of IHD. Cholesterol 4.2 mmol/I, HDL 0.49
mmol/I, TGL 0.89 mmol/I

PMHx: Nil. Admits to using Test 400 and Stanvar (oxandrolone and stanozol) Winstrol)

Paramedics ECG ST |, Avl, V5, V6.
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Case 3

49 year male. Active. High intensity interval training 3-4x/week

RF: pre-diabetic 2 yrs. on metformin. Choleterol 5.4 mmol/I, LDL 3.5
mmol/l, HDL 1.2 mmol/I, TGL 1.5 mmol/I. Ex-smoker

PMx: low testosterone on a general health check, vitilgo, lumbar disc
herniation

DHx (before MI): metformin 500mg BD and testosterone enanthate 210mg
once weekly. No recreational drugs.

21/4/17: burning chest pain. Anterior MI. 2 stents to L

Reviewed 34 Mav 2017
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infarcion and was sent to the o primary angioplasty. He wis
e days aterwards. Since discharge he has had 10 urther chest pain ot
shoriaess of breath
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He receatly developed a pruitc erthematous rash over his body, which is most
kel an aflergic reaction to one of his medication. This bas mproved following.

of fevel 2016 was . o], LDL 35 mal .
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Hi curat meicaton cosis of meormin 500 mg B, tagrlor 9 m 5D,
oprolol 25 mg daiy,storvastatin 80 mg daiy,ramipri 25 g
i daily and testosterone replacement

His father died a 78 years with progressive supranuclear pasy. His mother died at
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with carpal tyanet syndr

He is married with three childen: 9 year, 14 years and 16 years. He driks up to o

s of lcohol 3 week. He works in the banking setor
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ce be has lost weight His wife mentioned that be has periods of

He sulfrs with daytime ety
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Examination: weight 102 ke, height 1.86 meters and BMI 29,5 Pulse 68 beats per
minute. VP not clevated. Blood pressuce 130/90 mmHg. Heart sounds S1 plus 52,
Fischest and sbdomen were wnremarkable

Androgenic based seroids s associated with cardiovascular complications inchuding
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Twould suggest he sees Professor
to exclude sleep aproea

Consitant Respiratory Physician

woul ke fo teview him again i - three weeks” time with  repeat echocardiograry

2 well a5 a lipid profile including Lipoprotein (a) level.
Yours Sincerly,

Dr Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC
Consulant Cardiologist
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Ischaemic Heart Disease

Angina

Diagnostic features of angina

Aggravating factors: predictable level of exercise, emotional stress, exercise plus heavy
meal, cold weather

Relieving factors:  GTN, cessation of activity
Duration: less than 15 minules.

Location epigastric o

Radiation; bilaterally across the chest, one or both arms, shovlders, back
epigasirium, neck and lower jaw

Description heaviness, tightness, pressure, constriction. dull and deep, indigestion
Ethnic groups/language barrier: sharp, burning, discomfort, “just pain”, like fire™

AC! typical chest pain presentations
Females have atypical presentation

Mild dull pain
Isolated jaw pain
Isolated arm pain
Isolated interscapular pain
Bilateral wrist pain
Epigastric pain
i ight chest pain associated with burping

11th November 2023

|=—3-hrslater, chest-pain——
Paramedics - alert, ECG
e L | —

« Cardiac arrest. CPR,
Lucas device

. and
M 70 utes of CPR
+ Adrenaline infusion

BP 90 mmHg (systolic) —
cath lab

Coronary

Myocardial ischaemia

* The reduction in the supply of oxygen to less than the amount required by myocardial cells to maintain
aerobic metabolism.

* Relative condition that depends on the balance among the coronary blood supply, the level of
oxygenation of the blood, and the myocardial workload.

Ventricular Tachycardia (VT)

Sepsis, operative stress, shock

+ 35-year-old man
+ 3 episodes of exertional epigastric discomfort
iating into his and felt

bilateral arm ache.

Symptoms improved 3 weeks later when seen
in the RACPC. Positive ETT

Chol. 6.6, HDL 1.20, LDL 5.05, TGL 0.78

Large
Coronary
artery

Microcircutation|




Primary Prevention

Risk Scores

¢ FH (familial hypercholesterolaemia)

Framingham
QRISK3 I

JBS3
ESC Heart Score
Scottish ASSIGN

Very high risk, LDL < 1.4 mmol/l or at least a >50% reduction of
LDL (non-HDI chol. < 2.1 mmol/l)

High risk, LDL < 1.8 mmol/l (non-HDI chol < 2.5 mmol/l)
Low-moderate risk, LDL < 2.5 mmo/L (non-HDI chol < 3 mmol/l)

Low risk, LDL < 3 mol/L, (non-HDI chol < 3.5 mmol/l)
Very low risk

Coronary calcification in Asymptomatic

MESA (Multiethnic Study of Atherosclerosis)
sponsored prospective study
6,814 Asymptomatic pts: 3.5 year follow-up

CAC score No. at risk Hazard Ratio (95% P-value
(@)

0 8/3409 1.0

1-100 25/1728 3.89 (2.72-8.79
= Calcium in coronary arteries represents

. 101-300 24/752 7.08 (3.05-16.47
atherosclerosis

>300 32/833 6.84 (2.39-15.99)

= Degree of Calcium correlates with atheroma

burden Detrano RC et al. N Engl J Med 2008;358:1336-5.

. . AHA Science Advis
Com paratlve EffeCtlve Dose Of Table 3. Estimated Risks of Fatal Malignancy or Death Lonizing R '
H H H H Resulting From Radiation Exposure and the Lifetime Odds of onizing Ra ac Imaging
Rad | O I Og | Ca| I nveStI g atl O n s Dying as a Result of Selected Activities of Everyday Life
Estimated Risk of Fatal Malignancy
or Lifetime Odds of Dying
Exposure (per 1000 Individuals) pE—
PA/Lateral CXR 0.04-0.06 mSv Effectve radaton dose 25 L5 st g :
1 mSv (calcium score/lung screen) 0.05 ,
50 g/l (acceptable limit before 13
Head CT 1 '2 mSV 10 mSv (coronary CTA/abdomen CT, 0.5 2006)
invasive coronary angiography, ”
Chest CT 5-7 mSv radionuclide myocardial perfusion Aot gehicl acuident L
study)® Pedestrian accident™ 16
Abd/PeIV|S CT 8_1 1 mSV 50 mSv (yearly radiation worker 25 Drowning® 09
allowance) Bicycling” 02
A . A 100 mSv (definition of low exposure) 5 7
Diagnostic Cor Angiogram 1-5 mSv s ” o Lihting tie” 013
. ‘ 5 CTA indicates CT angiogram.
MSCT ang|ography 0.6 mSv Passive smoking’ National Safety Council estimates are based on data from National
Low exposure 4 Center for Health Statistics and US Census Bureau. Deaths are classified on|
High exposure, married to a smoker 10 the basis of the Tenth Revision of the World Health Organization's|
= 5 5 Radon in home®* International Classification of Diseases. Lifetime odds are approximated by|
Life time cancer risk i s dividing the 1-year odds by the life expectancy of a person born in 2005
e . average )
1mSv = 1:20,000 additional risk " (7.8 yers)
10mSv = 1:2000 additional risk

20mSv = 1:1000 additional risk

High exposure (1% to 3%) 21
TC Gerber et al. ulation. 200 056-1965




CLINICAL RESEARCH
Coronary heart disease.

Prognosis of patients with INOCA
is far from benign

Stable angina pectoris with no obstructive

Ischaemia with non-obstructive coron ry arteries coronary artery disease is associated
with increased risks of major adverse
cardiovascular events « Impaired quality of life

arteries s «_Higher risk of

DT TRE Sy — Higher recurrence rates of
= hospital readmissions

o Higher rates of repeated
“ - — coronary angiograms
riouisirs ol pe e * Higher healthcare costs

Ischaemia with obstructive

Ischaemia with non obstructive coronary arteries (INOCA) ”
coronary artery disease
I
: [ 1
| Coronary Microvascular dysfunction (cMD) | | |

CMD Assessment

Coronary Epicardial %
e, @ o TN
Impairs coronary physi and ial blood  Transient Persistent Stable plaque  Vulnerable plaque < Non Invasive

Tlow in subjects with risk factors. vasospasm

==aay

Cardiac MRI

O AR
Y ! J
L dle It Prinzmetal angina Myocardial infarction Reductionin FFR Plaque rupture ] PEEaninudiear)
re Viire
= Z Echocardiogram
y 4 | Repe—
Causes microvascular angina t P
and contributes to Demand Thrombosis HIE SR e
myocardial ischaemia in ischaemia &
angina -
IR
&‘:‘ |9 > FFR, iFR, RFR
Coronary flow reserve (CFR)
- Acute coronary - - =
I = ' T ‘ e e e G Index of microcirculatory resistance (IMR}

V. Kunadian et al. These mechanisms can overlaj

Eur Heart J . 2020 1,41(37):3504-3520

Table 7 Angina phamacotherapy

- Treatment Angina type _ Example. Investigation Mechanism of action Treatment
INOEA | Pathophysio- steri rodes WA CAD Beopror 1251070 i CrRandier Fachdien i ol osgen oty s i,
‘endutypes logy S o umption caanans
sic guidewire and Adenasine st st restanc) Aspirin
e el e a0 Divopyicineamiasine: Froparty o orary Corstpten, st o, X
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s ek s ey s S s e oty
Late Nas-Current MVA, CAD. Ranolazine 375-500mg  Reducad CFR MNauses, di headach Treatment
nnkior Wotine ey eGP
g DMK labaine 257508 o Al Wabein s shown an Ecanicand  Badyaiss, AF hexacie = 2
antargiaaanty Exercise =
Fartial faty-aca CAD, MVA Perhexdine: 50-400mg daily Fasmia concentration Pemexiline [anbIs camitine O- Dizziness, ursteady, rausea. * Cognitive behavioural therapy
ogaion o arTinezzane Qe fof Oz Ston, GOy TonStrEs 133 wnich a0 vomitng « TENS
e ety o o e ozl
T It mocnoncrs
i prores evcctsts i copic
— = ACEmMGtE  WACAD it 25-10macaly sy tostinl mprs AR g verkost may  Cou, el i,
e ECG changes eg,acetyinolne, eercise, improvesmallvessel remcilng Iyperiataemia
3 [Bath Bth CMD and | Diagnostic guidewire and Adenasine test = T —
miezavascular | epicardial satre n P mprove coreyexdtblal fncion b, b cangs
: spasm sl 40ng day e va lr famnton
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Mr. DK-37 yr.

ent chest ti exertion-and rest:
Awoke at 3 am, chest tightness “someone was sitting on chest”. Radiated to his neck and associated

with ing:-Eased-after 30

A&E. Normal ECG, chest x-ray, and blood tests (FBC, CRP, D-dimer, clotting, liver function test, U&Es
and troponin). Advised Gaviscon. Already on Omeprazole 20 mg daily.

PMHx: s disease. ious CTCA: no ive disease.

Clinical History :

73 yr. old Asian male
Crescendo angina

Possible significant LAD disease.
Awaiting knee surgery turned down due to anginal symptoms. If possible within 1 month

Coronary angiogram. RRA. 6F

ild disease in proximal and mid course. Mild-moderate disease in distal LAD at apex
% hazy lesion in mid course
RCA: mild disease in proximal and mid course. Diffuse moderate disease in distal PDA with slow
flow.

XB3 Guide.

Pressure wire X in Cx. RFR/FFR
Coronary flow reserve: 1.8

Index of myocardial resistance: 40

Diagnosis: coronary microvascular disease. Stop ISMN (which can sometimes paradoxically
worsen anginal symptoms, and start Ranolazine 375mg BD. Can be listed for orthopaedic surgery
from a cardiac perspective.

Conclusion

» INOCA is a major health problem with significant morbidity and
mortality

* Under-diagnosed and under-treated

* Prompt assessment with validated methodology will allow early
diagnosis and treatment

e o2 [GTIGR8 [T67 e an o8 053 Jo ]

Hypertension



Ref: AGIAGLR21020
Pinehil Hospal:06/11/2020

dob 2311011877

Thank you very much for efering this pleasant 43-year-old genteman for  cardiclogy opinion. He has
been uing i apaons, whihbegen n Jaiary 20 ching TV and suddn
deveinpd platons asodied i shness of et sveaing ad ing anious This i o

i ir e was & e Titer Hospita fiests and was

ere Simptoms e lat oG of whn he ks up s righs and wolks o the foe- He
25 used s smarl walch an o when he s symplomalic & ~30-100 beats per mnute_Hs
testing hear ra i between 65-70 beals per mi

improved buf persist

Lunderstand from i wife that he s  heavy snorer it periods of slence and he sometimes have to
catch hisbreath. He sufers wih dayime ltharoy.

o has sufored for the past two yoars. He doss not add sak o his food; however, his

Examination; weight 140 5 Klograms_heigh 185 cm and BMI equals 40 kg/m2. Pulse 92 beats per minute
ndoqr_VPwa ol oovled Bond pess 18715, 50116 18117 e
e biood pressure recordngs vary between 136-156/85-96 mmHg. His JVP was not levated. Heart
s S5 s S5 " casandaomen et et s sione we oo s
with 1o organomegaly There were no caroti o abdominalbrits

Jarate o 8 beats per minute.

iy s et Sod s doe I iy s o shovsd 1 of 42

—His uine dipsik I
iimoles oassan 49 miimolest EGFR mor thn 90l per it Chlestorol 43 miimlst.

HOL T i, LOL 2 ilimlesl Ficorde 05 milimgesl. i ll oad cour, er ncion
test and HoATc are all nomal

His s symptom of palpations sounds fk an organised arhythia; however,his more recent episodes
ot e an avaress of s et eaig o s never been iveslgaed o Tigh Bood

it igh in sugar

i
pressure. | lso_t a. 1 vil arange for My 8eeeR to ave an

echocardogram, an vt ool pressure monior, a 46-hour ECG, MRA of his kdneys/adrenals,

plasa ctetlamies, curiol vl and ot bood less. | wil revi i floving these

Hels crony aking Candssran. g ol nd roranal 10 g hn ued. o vas proviuly

Ho s insura why 1

Hefves with is e and has two chidren, 3 yasrs and 12 years. Ha is an ex.cigarete smoker for 3 years

P
igniican cafine ntake. He doss notuse any recreatonal drugs.

st He has younger
Yours Sincerey.

mokes -cigaretes up 1o 7 1 He doss not dink any lcohol. There s no

Azad Ghuran

1 MRCP. MD (Edin), FESC
Consultant Cardiologist

Re:

Mr - — dob 231101977

DIAGNOSES:

1. Hypertension.

2. Migraines.

3. Good biventricular function with mild left wventricular hypertrophy and no valvular
abnormalities.

4. Baseline 4.9 milli , HDL 1.3 milli , LDL 3.2 milli and
triglycerides 0.9 millimoles/L.

| had a telephene consultation with Mr I today. Since commencing Verapamil he feels a lot better and
is now getling a good night's sleep with less palpitation symptoms. His blood pressure is also better
controlled although there is still room for improvement as it varies between 156/94 mmHg - 143/89 mmHg.

Unfortunately, the MRI scan of his kidneys was not done as he has broad shoulders and was not able to
comfortably fit in the MRI scanner.

| have asked mm to lncrease the Candesanan so (hal he is taklng 8 mq in the morning, 4 mg in evening
in 2

checked ko) he Candesartan dose. 1 have not arranged to recheck
his plasma metanephrines or arrange further imaging of his renal tract given that his blood pressure has
improved and he is feeling a lot better. | would like to review him once more in a few weeks time and if all
is well, | plan to discharge him

Yours Sincersly

Dr Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC
Consultant Cardiologist

‘Kamsay TTeanh Pimer oS prar
DIAGNOSES:

_ Hypertension. Primary hypoaldosteronism- -2Conn’s syndrome. Aldosterone 513 pmoliL
and renin less than 1.1 ng/L (2.64-27.7).

A 4 mm adrenal mass on the right adrenal gland.

. Migraines.

ntricular function with mild left ventricular hypertrophy and no valvular

abnormalities.

. Baseline cholesterol 49 millimolesiL, HDL 1.3 milimolesiL, LDL 3.2 millimolesiL, and
triglycerides 0.9 millimole:

1 reviewed [l today in clinic. His wife also joined via her mobile. His average blood pressure last
month was 138/94 mmHg. His blood pressure tends to be higher at nights.

His current medication consists of Candesartan 8 mg twice day,
erapamil SR 120 mg daly.

12.5 mg daily and

His repeat UAES done on the 167 of April after increasing the Candesartan dose showed a sodium of 142
mmol/L._potassium 4.3 mmolL._urea 3.8 mmoliL. creatinine 80 micromolesiL. and eGFR > 90 mLminute.
His plasma metanephrines were normal. The aldosterone level was the normal limit at 513 L;
Towiever, the renin was suppressed and < 1.1 nglL (264277). His aldosterone renin rato 7> therefors
elevated, which raises the possibilty of and Conn'’s syndrome.

The MRI scan of his kidney showed a 4 mm diameter adrenal mass of the right adrenal gland,

Given the adrenal findings on the MRI scan and elevated aldosterone renin ratio, | have asked him to
in i i
Endocrinologist, for further evaluation. | have arranged to check his USE's_in a week's time. For the time

being | have ot amanged any further follow-up appointments, but it will be a pleasure to review him again
should the need arise.

Yours Sincerely,
Dr Azad Ghuran MB ChB (Edin). MRCP, MD (Edin), FESC

Consultant Cardiologist
Dictated and verified by Doctor but not signed to avoid delay

Re: Mr 23/1011977

| reviewed I today in clinic following his investigations.

His blood test showed normal renal function with an EGFR of more than 19 mL/min, normal liver functien,
-:al-:mm glucose, |hy function and mmsone levels. HIS total chclesleml is 4.9 millimoles/L, HDL 1.3

plasma ine was mildly
slevated at 2700 L (less lhan 2482 with normal plasma adranalme and plasma dopamine. The

plasma noradrenaline is only mildly elevated with normal adrenaline and dopamine. | will await the results
of the MRI of his kidneys and adrenals before deciding whether to investigate further.

His ambulatory blood pressure monitor showed an overall average of 143/96 mmHg with a day average of
149/101 mmHg and a night average of 126/83 mmHg

His echocardiogram showed mild left ventricular hypertrophy with good function and no significant valvular
abnormalities.

His 48-hour ECG showed sinus rhythm with a minimum heart rate of 58 beats per minute, maximum 100
beats per minute with a mean of 73 beats per minute. There were no rhythm disturbances throughout the
recording nor did Mr Smith have any palpitation symptoms.

L have cnmmenced Mr B on Verapamil SR 120 mg daily which he will take on evenings as he gets
palpitations at nights. He will continue to menitor his home blood pressure and if it is greater
han 135!85 mmHg | have asked him to increase the Candesartan to 8 mg daily. | would like to exclude
sleep apnoea given that he is a heavy snorer with day-lime lethargy and a high body mass index. | have
referred him to Dr. Consultant Respiratory Physician, at [N, | would like
1o review Mr [l again in 6 weeks' time

— dob 231101977

Hypertension.

Migraines.

Good biventricular function with mild left ventricular hypertrophy and no valvular
abnormalities.
Baseline 49 milli , HDL 1.3 mill LDL 3.2 milli and
triglycerides 0.9 millimoles/L.

1 reviewed Mr [l today in clinic. He provided me with a list of his blood pressure recordings, which
he has been taking over the past few weeks. His blood pressure is not well controlled, with mainly
diastolic hypertension with values >100 mmHg. His systolic blood pressure tends to be in the
140's. On a positive note, he has not had any palpitations

His curent medication consists of candesartan & mg in a moming, 4 mg in the evening, and verapamil
SR 120 mg daily. His repeat blood tests on the increased dose of candesartan showed normal USE's.

s his blood pressure is still not well controlled, | have arranged to_check his plasma
and a renin-aldosterone level. | will repeat the MRA of his kidneys at which |
hope may be more sitable for his body habitus. | have asked him to increase the candesartan to 8 mg

e daily. | would appreciate it if you can refer him to Lister Hospital for exclusion of sleep apnoea. |
will review him in four weeks' time.

Yours sincerely,

Dr Azad Ghuran MB ChE (Edin), MRCP, MD (Edin), FESC
Consultant Cardiologist

Dictated and verified by Doctor but not signed to avoid delay

Diagnosed with severe sleep apnoea. CPAP - Significantly
better.

Referred to Hypertension Unit at Addenbrooke’s Hospital
Selective venous sampling. PET CT

Right renal mass was benign

Small adenoma left adrenal gland — Conn’s syndrome

Resection June 2023

Spoken to him 15t November 2023 Feels great. Off
medication. Blood pressure controlled but a little variable —
being monitored




Investigation of patients with hypertension - baseline investigations

Blood tests - FBC, U&E, CREATININE, URIC ACID, LFT, gamma GT, Ca& P04, fasting GLUCOSE,
fasting LIPIDS, TFT

ECG  Presence of left ventricular hypertrophy

Urinetests  Dip stick to test for CELLS, PROTEIN, BLOOD AND GLUCOSE

y BP itor / vali home BP

Echocardiogram (open access) - Presence of left ventricular hypertrophy

Hypertension

Patients requiring further i to exclud: dary causes

* Young age < 30 - 40yrs particularly if end organ damage, CVD, renal disease of DM) and no
risk factors

* Moderate/severe hypertension

&Py ion with hyp i

* Raised creatinine

® Blood, protein or cells in urine

* Low plasma K

* Variable hypertension

* Resistant hypertension - failure to respond to multiple antihypertensive drugs

* Large postural drop in blood pressure

* Sudden loss of BP control and non-dipping or reverse dipping on ABPM

Medications

NSAIDS
Recreational drugs-Cocaine, Amphetamines
“cold” i

Factors that can increase Fesibibatyriid
Blood Pressure Oral Contraceptives

Excessive EtOH (>3-4 drinks/day)
High Salt Diet

Obesity

Sleep apnoea

Hypertension

Criteria for i inary hol;

* Clinical (h h
* Moderate/severe hypertension

* Variable | ion/p | hyp

* Failure to respond to drug treatment

palpitations and sweating)

inical suspicion of renal
* Severe hypertension
* Young age <40yrs
* Raised creatinine
* Blood, protein or cells in urine
* Failure to respond to drug treatment

Which renal investigation?

* Renal U.S. if underlying renal disease suspected

* Renal CT angiog| resonance angiography or invasive renal angiogram if renal
artery stenosis is suspected.

Criteria for requesting plasma renin and

sclinical ionof 1°

Hypertension

Tow Potassium (excluding diuretic induced hypokalaemia) Primary Hyperaldosteronism (Including

50% of patients with Conn’s do not have hypokalaemia. Low Conn's)

potassium brought on by a small dose of diuretic may be a clue. Secondary Hyperaldosteronism (e.g. Renal
Artery Stenosis, renal artery fibromuscular
dysplasia)

Cushingoid appearance, oligomenorrhorea, easy bruising Cushing’s
Glucocorticoid treatment

Palpitations, sweats, postural hypotension, anxiety’ Phaeochromocytoma
pale skin (pallor), blurred vision, weight loss, increased thirst and

urination, constipation, abdominal pain, elevated glucose, red and

white blood cells, psychiatric disturbances, and cardiomyopathy.

Cardiac murmur without previous investigation Radiofemoral delay  [acatge T CLeL)

Resistant hyperte Sleep apnoea, non-compliance

For Urinary and Plasma Catecholamine Assessment

For Catecholamine assessment
Avoid 48 hours before:

Chocolate

Cocoa * Vanilla
Bananas * Alcohol
Citrus fruits * Tea/coffee

For SHIAA

Avoid 48 hours before:

* Banana

* Chocolate * Plum

* Dried fruits o Kiwi

« Citrus fruits * Pineapple
* Avocado * Mollush
* Tomato

For Urinary and Plasma Catecholamine Assessment

Medications associated
with false-positive screening tests

Class Name

Antihypertensive  Beta-blocker (abetalol, sotalol)
Alpha-2 agonist (alpha-methyldopa)
Alpha-2 antagonist (phenoxybenzamine)
Alpha, beta-1, beta-2 agonist (ephedrine)
Calcium channel blocker (dihydropyridines)

Stimulant Caffeine
Nicotine
Amphetamine
Cocaine

Anxiolytic Buspirinone

Analgesic Acetaminophen

Anti-inflammatory  Sulfasalazine

Antidepressant  Tricyclic antidepressants
Monoamine oxidase inhibitors

Dopamine agonist  Levodopa




I should be most grateful for your help in the unusual situation with this twenty year old
healthy asymptomatic young woman who checked her blood pressure yesterday because
her father was checking his and found that it was very high at 172/116 and on repeated
measurements up to 183/126. This morning she rechecked it for me again and again it was
very similar with the diastolic blood pressure consistently over 120. We brought her to the

surgery and checked it here and on repeated readings her diastolic blood pressure was 120
and systolic 160. Eleanoi has no symptoms at all, in particular no chest pain, no
palpitations, no headache and no visual symptoms and no sweating. She is not known to
have had any blood pressure problems before. It was checked at the Practice in April 2019
when it was 130/70 and in January 2019 it was 110/70. She is on no regular medication.
Her father has raised blood pressure but there is no family history of premature heart
disease or stroke.

At surgery her pulse was 96 and regular. Her weight is 67.4kg which makes her BMI 21.5.
Her urine dipstick was clear. |sent her for baseline bloods and started her on Amlodipine
Smg which we increased to 10 mg after a few days as her diastolic BP remained at >100. |
organised for her to have an ECG, and sought advice from an endocrinologist via advice and
guidance. This included further blood test to check pituitary function, US of liver (raised ALT)
and kidneys, and referrals for review. We do not have access to 24 hr BP monitoring.

I enclose the ECG, and her blood results to date are available on ICE- so far nothing highly
significant.

Thank you for your assessment of her and further help.

20 year old

N 04/2000
27 Turmore Dale, Welwyn Garden City, Herts ALS 6H

Thank you for referring this lady for a Cardiology opinion. She was incidentally found to have
significantly elevated home blood pressure recordings using her father's blood pressure monitor. She
was referred to the Endocrinology Team. Between your referral and my telephone consultation today
she has had a number of blood tests which has demonstrated elevated urinary catecholamine levels.
Dt is currently investigating her. |
Understand an MIBG scan has been arranged at UCL Hospital. Her blood pressure was also better
controlled. She is currently taking Amlodipine 10mg daily and Doxazosin 1mg daily.

It is interesting that she is minimally with i and the odd
symptoms.

As she is currently being investigated | have not got too involved apan from arranging an
echocardiogram as a baseline. | will write and let you know the results. | have not arranged any
further follow-up appointments.

Yours sincerely,

Pictated and verified by Poetor bat not signed

Dr Azad Ghuran MB ChB, MRCP, MD, FESC
Consultant Cardiologist

‘Sample BS-20218£0827 (TYPE UNSPECIFIED) Colected 05 Aug 2020 15:52 Receved 05 Aug 2020 15:52
HRINES
PLASHMA NORMETADRENALINE w782 pmolL.
Below 1000 pmol/1 - cavacholamine sscreting tumsur unlikely
Betueen 1000 and 2800 pmol/1 - equivecal
Neicher rules in nor rules ouc diagnosis of catecholamine secreting cussur

Above 2500 - nign likelihood of catecholamine secresing umous

LASHA METADRENALINE pmolL.

Below 600 pmol/l - catecholemine sscraving vumeur uslikely

Becusen 600 and 300 pmol/L - squivecal

Neicher rules in nor rules ouc diagnosis of catecholamine secreving Tumeur

Iypertenzion in her 20s. Previously raised plasma mets, requesting repeat and al

Sample 00201655500 (Bood) Collected 29 Jul 2020 09:07 Received 03 Aug 2020 14:24
mes

Dates of collection 25/07720-30/07720
24hr Urine Volume. 28 ve

Urine Normetadrenaline 35,18 umolj2ahe 0-33
Urine Metadrenaline 059 umol/24he 0-12
Urine Hethoxytyramine = 12.11 umolid 0-25

Ratsed level(s) mignly suggescive of =

1 had a telephone consultation with| today. This telephone consultation was an administrative
error as | had her when I last spoke to her given that she was being reviewed by the
i ‘eam - Dr [Bhakuniial it was facinating to catch up

T
with

Her echocardiogram from October 2021 showed a structurally normal heart with normal left
ventricular wall thickness.

Helena consistently had elevated urinary and plasma metadrenalines. She was referred for an MIBG
scan to UCL in London. This showed no significant catecholamine activity. Because of the
persistently elevated metanephrines she was referred to Dr [Ruili Casey, Consultant Endocrinologist
at Addeenbrook’s Hospital. An abdominal CT scan showed a paraganglioma in the bladder which
was confirmed on an MRI and subsequently a PET scan. She has now had this resected by a
Urologist at Addenbrooke's Hospital. She says she is feeling a lot better and is now having bladder
retraining exercises. She is also off her Doxazosin 12mg which she was taking pre-operatively.

Eleanor| history is quite fascinating as she had minimal symptoms apart from a serendipitous pickup
of an elevated blood pressure whilst using her father's blood pressure machine. She had minimal
and her [ settled after her hydration.

As she is currently doing well no further cardiology input is required, | have again discharged her. |
wish her all the best for the future.

Yours sincerely,
Dielaled and verified by Poetor bat not signed

Dr Azad Ghuran MB ChB, MRCP, MD, FESC
Consultant Cardiologist

52 yr. old female with episodic severe headache,
photophobia, N&V, agitation, confusion, and aggression

L Tomperature ¢

39.5

Causes of Pseudo-Resistant Hypertension

1. Poor patient adherence : up to 50-60%!

Side effects of medication

Complicated dosing schedules

Poor relations between doctor and patient

Inadequate patient education

Memory or psychiatric problems or poor cognition (elderly)
Costs of medication

1

2. Related to antihypertensive medication
— Inadequate doses : 50% of the prescriptions!
— Inappropriate combinations

— failure to change or increase dose regimens when not at goal




Engaging in sports and regular physical activity has a myriad of
positive impacts on cardiovascular health

Neurological
{ Anxiety/depression
' Dementia Cardiovascular
/M Cognitive function L mortality
J Risk of Stoke ¥ > L Coronaryartery
disease

{ Blood pressure

Cardiac rehab

TImproved heart function

Oncological

\ Prostate Cancer
\ Breast Cancer
{ Bowel Cancer

Endocrine
L Weight
\ Diabetes
AL

A HDL

v
Musculoskeletal
{ Osteoporosis
4 Falls
 Disability g i I and elasticity

The UK Chief Medical Officers’ Guidelines recommend each week adults do: Cardiovascular and peripheral adaptation to exercise in athletes

At feast 150 minutes moderate intensity activity, 75 minutes” vigorous activity, or-a mixture of

both [ structural changes Electrical changes

« Strengthening activities on two days

8
. . . a | Sinus bradycardia
+ Reducing extended periods of sitting 2 YWT 10:25% - Sl aoiinnia
A LV and RV cavity 15% 4 \ First degree AV block

Bi-atrial dilatation / Voltage LVH, and RVH
p ¥ I R \( Incomplete RBBB
\ TWIin V1-V4 in black

s N 3 athletes
Functional changes

) Peripheral changes
* Endurance . Ly ¥
« Strength Functional changes N .

1 diastolic illing skeletal muscle fibres
: Balapt}g E>9 cm/s  capillary conductance
*  Flexibility E/E <6 1 oxidative capacity

o> M mitochondrialenzymes

1 Stroke volume 1 0, Peak consumption

Speda: 28 me/sec, Lishi 10 me/mv  Chest: 10 m/av. I 508z ||| emogon.

Figure 5 ECG from a black athlete demonstrating voltage criteria for LVH, J-point elevation and convex (‘domed’) ST segment elevation
followed by TWI in V1-V4 (circles). This is a normal repolarisation pattern in black athletes. LVH, left venticular hypertrophy; TWI, T wave
inversion

Figure 6 Notmal and abnolpttrs oW, () AneiorTWI n V43 na 12:yer o asymptomatc it without il ity of S0
considered a normal juvenle’ pattern. (8) TWIin V1-Vd in a 17-year- fomil
History of SCD. Thisis  normal repolarisation patter in black i 40 s,phm N3 a1 year ol asymptomaic back et without
a family history of SCD. Anterior biphasic T dered normal in adol years old and  in a single lead,
most commonly V3. (D) Abnormal TWI in VI-V6 o e RVC and a postive family
history of SCD (brother died at 26 years of age). (£) A ECG demnnswetmg ety 1 rugad ptin with high tkeff ST elevation s2n ith

Drezner JA, et al. Br J Sports Med 2017:51:704-731. doi:10.1136/bjsports-2016-097331

olloee by T wave in V1-V2. F) Iferolateral TWI in leads 1, I, aVE, V2-V6 and ST
seqment depression in leads I}, aVF, V4-V6 n a 31y eferce.
ud ARVC, ventricular 5O, ™




Sudden cardiac death in sport

lon channel disorders — LQT, Brugada syndrome, CPVT, etc.
Accessory pathways

Congenital coronary artery anomalies
Myocarditis

Symptor

Inferolateral Tinversion, Pathological Quiaves
STdepression

Sl gatams L cutf b i

SmallLV cavi

Impalred myocardialrelastion

Ventricular tachycardia

Hypertrabeculation
J LV function

Low Peak o,

LVH 13-16mm

Athletes Heart

Isolated voltage criterion LVH

Symptoms/eH
Twaveinversion, 1888
Ventriculartachycardia
Fibrosison cardiac Ml

Low Peakvo,/
toimprovewith exercise
positive genetictest

H
Inferolateral Tinversion, ST depression, 1888
DilatedLV cavity

L systolicdysfunction
Impairedmyocardial relaxation,
Ventricular tachycardia
Fibrosis on cardiac MRl

Normal LV/RV function

Symptoms/eH
9

LV diameter Marked RV systolicdysfunction
se-7omm | | s 4 RVfunction
& LV function \\ VT duringexerciseoronHolter T wave inversion V1-V4
RV Ectopy

ARVC

\\\»‘

Can exercise damage a previously normal heart?

Atrial Fibrillation

Atrial Stretch
4 Vagaltone I

N

1 Oxidativestress
Shear forces

? Atherosclerosi

1Coronary artery

\ Sinus Node disease
AV block

Intense
Exercise

Ventricular
arrhythmias

I

? Fibrosis

P

— 1Mroponin

Adverse cardiac
remodelling

|

cardiomyopathy

? Dilated ? Exercise

induced
ARVC

Can exercise damage a previously normal heart?

Atrial Fibrillation
\ Sinus Node disease
AV block
Atrial Stretch
4 Vagaltone I

N

Ventricular
arrhythmias

I

? Fibrosis

P

— 1Mroponin

Intense
Exercise

1 Oxidativestress
Shear forces

Adverse cardiac
remodelling

? Atherosclerosi l

1Coronary artery

? Exercise
induced
ARVC

? Dilated

cardiomyopathy

56 year old male runner

Consuliant Resivami Phi\uan

Dear Tim

Re:

Thank you very much for refering this pleasant 56-vear old gentleman for a cardiology opinion.
You recently reviewsd him for increasing shorness of breath on exertion earlier this year. This

restarted exercising frequenty, running shorter distances and a slower pa
examining him in clinc, you roled a transient tachycardia whist ausculiating his heart, which
preciptated this cardiology referral

[ has o convincing history of palpitation sympioms, apart from hat episode whist in
cinic. There is no istory of diabetes or hypertznsion He had a BUPA medical yesterday, and i
was noted that is blood pressure was infall igh and, after the thid atiemp, it came down to
14081 kg i

You investigated him vith an HRCT, which showed no significant abnormalty, vih a possible
pancreatic lesion. a o

His past medical history includes eczema, a lef inguinal hernia repar, and repait of a perforated
fight eardhum.

and Elocon cream.

His father died a 78-years and had a history of bladder cancer and atal fibilation
He lives vih his vife and has two children, 20-years and 22-years. He does not smoke. He
drinks tuelve units of alcohol a week. He works a5 an insurance manager

Examination’ pulse 54 bpm and reqular. JVP was ot elevated Blood pressure 150190 mimHg,
150190 mmig and 146180 mmHg. Heart sounds ST + S2. His chest and abdomen were
unvemarkable

His ECG showed normal sinus thythm, with a ventricular rate of 54 bpm.

His blood tests at his medical showed an Hb of 136 glL, HbATc 31 mmolimol, cholesterol 564

mmollL. LDL 36 mmoll, HDL 1.3 mmollL and trghycerides 168 mmoliL. Height 176.5 cm,
weight 84.2 kg, and BN = 27 kg

have anangs o rave on r blood anda
48hour ECO. He had a hyroid funciion testcone yesterday at his medical and he il chase the
esult | wil iso arrange an exercise tolerance test for completeness, qen his history of chest
ighiness on xeron, afhough 1 ounds more asinma | chesi relaied. 1 il review hm afer
i3 nvestigaions

Yours sincerel,

Dr Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC
s bk

I reviewed 1); [l today in clinic following his investigations.

chocardiogram showed normal biventricular cavity size with normal left ventricular wall thickness
and good biventricular function. There were no valvular abnormalities.

His ambulatory blood pressure monitor showed an overall average of 136/81 mmHg, a day average of
137/83 mmHg and a night average of 135/75 mmHg. His nocturnal blood pressure is therefore high and
he did not have any significant sieep disturbance with the blood pressure monitor

48-hour ECG showed sinus rhythm. There were two short runs of an atrial tachycardia up to 16
beats which were asymptomatic. This is what you probably felt when you were examining M Poole.
The overall supraventricular ectopic burden was less than 1

He underwent an exercise tolerance test today using the Bruce protocol. He exercised for 10 minutes
21 seconds reaching stage 4. He achieved 100% of his target heart rate and a workload of 13.40
METS. There was a mild non-specific upsloping ST This test was discontinued because of
fatigue. There was an exaggerated blood pressure response reaching 216/72 mmHg in stage 2 and
234/76 mmHg in stage 3, shortly before stopping.

Based onhis 24-hour ambulatory bood pressure monior and exaggerated bood pressure response on
exercise, he will need to commence anti-hypertensive medic: e therefore commenced him on
Telmisarian 40 mg daily as el a2 NSttt 30 mkg Gy i o s mildly elevated cholesterol
fove. 1z opld fr uslng Tocartan s X ol M of 24 hours and wl el rdice the
eaks and toughs variaon of blood preseure conrol | have aiso showsd M fow to abtain &
validated blood pressure monitor on the interet and he wil start recording e home biboe pressure.

Iwould like to review him again in 6-8 weeks' ime to see how he is getting on

Yours Sincerely,

Dr Azad Ghuran M ChB (Edin), MRCP, MD (Edin), FESC
Consultant Cardiolog
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1 reviewed MBI today in clinic following his CT coronary angiogram. This showed a calcium score of
0 with normal unabstructed coronary arteries.

He recently retumed from a 20 km run in Spain during a hot day. He completed the Marathon without any
problems. He is now running up to 15 miles a week. His blood pressure is also better controlled based
on his morning and evening blood pressure

I have reassured i [l that there is no cardiac pathology of concem, and he should continue his
normal activities. As he gets older, he will lose some of his physiological reserves and he has fo bear this
in mind

For the time being, | have not arranged any further follow-up appointments, but | would be happy to see
him again in clinic should the need arise.

Yours Sincerely,
Dr Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC

Consultant Cardiologist

53 yr old male marathon runner
Runs ~ 80 miles/week
2nd pest for his age group in the UK

PMHx: asthma, GORD

Wife witnessed collapsed ~0600. Ran 11 miles the day before.
CPR commenced

Paramedics/ air ambulance — multiple shocks, amiodarone,
Down time~1 hour. Intubated and ventilated

ECG showed frequent VE’s

_
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TIE: 111
“*Technically diffcut study paient intubated and lying flat on his back"*
1 - Diated RV (radial + long

of akinetic mid-to-apical

ree wall segmens. Increased trabeculations also seen on the RV free wall - ?meaning
Septal flattening seen during

diastole and systol

Impression

i RV vl
2- Normal sized LV with at least mild LVH and overall moderate-to-severely impaired
Systolic function in presence of
sinus brady (?stunned endocardium post-arrest). Visual EF 30-35%
3 Moderately diated RA
4-Mild TR, Estimated RVSP 20mmHg + RAP. In context of diated and impaired RV and
dilated RA, there is likely a

TISO2 MI10  Adult Echo TIS03 MI1.0
541

aTHz w
em

Conclusion

1. Mildly dilated LV and preserved ejection fraction. No LVH.

2. Severely dilated RV with regional wall motion abnormalities and moderately reduced ejection
fraction.

3. Myocardial fibrosis in the RVOT and RV inferior to inferolateral free walls.

4. No LV inflammation, fibrosis or infarction.

5. Moderate bilateral pleural effusions.

This study suggests an arrhtymogenic cardiomyopathy.

ESC GUIDELINES]

z @EsC_ ... «
Miraculous recovery T -

Fully recovered = physically and cognitively [Bysyyuammm sports cardiology and

ICD exercise in patients with cardiovascular disease
Wants to restart marathon running.

The Task Force on sports cardiology and exercise in patients with
i isease of p ety iology

= dations for exercise and sports participation
in Individuals with arvhythmogenic cardiomyopathy

e Clar® Level

Proposed Pre-Participation Cardiovascular Screening Evaluation
for the over 40’s Prior to Engaging in Sports

CVDrisk

Low CVD risk (QRISK<5%) High or very high CVD risk (QRISK=5%)

risk factors and phy: risk factors* or sedentary
+
Nofurther investigations
( Intensity of Physical Activity ]
b T T il T
Low Intermediate High Very High
2

Nofurther investigations

Maximal Exercise Test?, functional imaging" et or CTCA
Normal
High risk”features v

No futher investigations.
Invasive coronary angiography No estrctions

Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC
PG Cert Sports Cardiology




