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Case Studies in Cardiology 
Testosterone in Cardiovascular Disease, Ischaemic Heart Disease 

(microvascular angina and coronary spasm), Hypertension and 
Sports Cardiology.?

• Testosterone in cardiovascular disease

• IHD

• Hypertension

• Sports Cardiology

Testosterone: a hormone 
preventing cardiovascular disease 

or a therapy increasing 
cardiovascular events?

European Heart Journal (2016) 37, 3569–3575

Decreasing testosterone levels - older men
- decrease by 1–2% per year

• Low T
• Manopause
• Hypogonadism
• Andropause

Testosterone and cardiovascular disease 

Some of the symptoms of androgen deficiency include:

• breast development (gynaecomastia)
• reduced muscle mass and strength
• increased body fat, particularly around the abdomen
• weaker erections and orgasms
• reduced amount of ejaculate
• reduced bone mass, therefore increased risk of 

osteoporosis

• reduced sexual desire
• hot flushes and sweating
• lethargy and fatigue
• Depression
• loss of body hair
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Testosterone 
replacement in men 
with low endogenous 
testosterone levels
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Benefits were also demonstrated for sexual function, mood, and possibly other 
components of the metabolic syndrome

Mom and Dad
Stamp
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Testosterone and cardiovascular disease 

European Heart Journal (2016) 37, 3569–3575

Testosterone and cardiovascular disease 

Testosterone and cardiovascular disease 

• 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.

Testosterone therapy 

European Heart Journal (2016) 37, 3569–3575

Case 1
39 yr. old male admitted on the 20th 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 3½ 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.

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 A1c, 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.
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Case 1

Case 1Over a 3.5 years

Started with DNP (dinitrophenol)

Ephhedrine 30-90mg 
Caffeine 200-400 mg,
Aspirin 

ECA stack. Daily. Occasionally omit stack  1-2 wks. up 
to 4 times over 3 years 

T3  50mcg OD
Clembuterol 40-120 mcg OD

Stack for 3 wks. Six times over 3 yrs. 

Test 250 (fast and slow acting testosterone)
Decabolin
Winstrol 

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

Test 300/400 
Tren (trenbolone)
Anavar (oxandrolone)

Alternate

Treatment

• Apixaban 5mg BD, Bisoprolol 10mg, Ramipril 10mg
• DC cardioverted – failed.
• Spironolactone 25mg added
• 15 months later LV size normal, preserved LV systolic function
• AF Ablation.
• 48 hours later reverted to AF
• Awaiting redo AF ablation
• Body dysmorphia
• Being considered for bariatric surgery

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/l, HDL 0.49 
mmol/l, TGL 0.89 mmol/l

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

Paramedics ECG ST↑ I, 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/l, LDL 3.5 
mmol/l, HDL 1.2 mmol/l, TGL 1.5 mmol/l. Ex-smoker 25 years.. No FHx. 

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 LAD

Reviewed 3rd May 2017

49 yr. old male

67 yr old male
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Ischaemic Heart Disease
Angina

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.

Anaemia

SVT/AF

Sepsis, operative stress, shock
Hypoxia

Chest Pain

ACS – atypical chest pain presentations

Females have atypical presentation

Mild dull pain
Isolated jaw pain
Isolated arm pain
Isolated interscapular pain
Bilateral wrist pain
Epigastric pain
Burning/sharp/tight chest pain associated with burping

• 35-year-old man 
• 3 episodes of exertional epigastric discomfort 

radiating into his abdomen and felt breathless.  
Lasted a few minutes and associated with 
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

• 49 year old male
• Took 2 viagra tablets
• 3 hrs later, chest pain
• Paramedics – alert , ECG 

– inf MI
• Cardiac arrest. CPR, 

Lucas device
• Intubated and ventilated
• 70 minutes of CPR
• Adrenaline infusion
• BP 90 mmHg (systolic) –

cath lab

• Coronary angiogram

11th November 2023
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Risk Scores

• Framingham
• QRISK3
• JBS3
• ESC Heart Score
• Scottish ASSIGN

Primary Prevention

• FH (familial hypercholesterolaemia)

• Others

Q risk3 score Goal

>20% Very high risk, LDL < 1.4 mmol/l or at least a >50% reduction of 
LDL (non-HDl chol. < 2.1 mmol/l)

10-20% High risk, LDL < 1.8 mmol/l (non-HDl chol < 2.5 mmol/l)

5-10% Low-moderate risk, LDL < 2.5 mmo/L (non-HDl chol < 3 mmol/l)

1-5% Low risk, LDL < 3 mol/L, (non-HDl chol < 3.5 mmol/l)

<1% Very low risk

 Calcium in coronary arteries represents 
atherosclerosis

 Degree of Calcium correlates with atheroma 
burden

Coronary calcification in Asymptomatic

MESA (Multiethnic Study of Atherosclerosis) 
NIH sponsored prospective study

6,814 Asymptomatic pts:  3.5 year follow-up

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

Major Coronary Event

CAC score No. at risk Hazard Ratio (95% 
CI)

P-value

0 8/3409 1.0

1-100 25/1728 3.89 (2.72-8.79 <0.001

101-300 24/752 7.08 (3.05-16.47 <0.001

>300 32/833 6.84 (2.39-15.99) <0.001

Comparative Effective Dose of 
Radiological Investigations

• PA/Lateral CXR 0.04-0.06 mSv

• Head CT 1-2 mSv

• Chest CT 5-7 mSv

• Abd/Pelvis CT 8-11 mSv

• Diagnostic Cor Angiogram  1-5 mSv

• MSCT angiography 0.6-4 mSv

Life time cancer risk
1mSv   = 1:20,000 additional risk
10mSv = 1:2000 additional risk
20mSv = 1:1000 additional risk

TC Gerber et al. Circulation. 2009;119:1056-1965
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INOCA
Ischaemia with non-obstructive coronary arteries

MINOCA – myocardial infarction with non-obstructive coronary 
arteries

RCA LCA

Prognosis of patients with INOCA 
is far from benign

• Impaired quality of life

• Higher risk of disability

• Increases mortality, morbidity

• Higher recurrence rates of 
hospital readmissions

• Higher rates of repeated 
coronary angiograms

• Higher healthcare costs

V. Kunadian et al.
Eur Heart J . 2020 1;41(37):3504-3520

FFR, iFR, RFR
Coronary flow reserve (CFR)
Index of microcirculatory resistance (IMR)

CMD Assessment

Non Invasive

• Cardiac MRI

• PET scan (nuclear)

• Echocardiogram

INOCA

V. Kunadian et al. Eur Heart J . 2020 Oct 1;41(37):3504-3520
T Ford, Colin Berry. Heart 2020;106:387-398
C. Noel Bairey Mertz et al. Circulation 2017;135:1075

Pharmacologic Treatment

• Aspirin
• PDE-5 inhibitors
• L-arginine
• Aminophylline
• Endothelin receptor blockers

Non-Pharmacologic Treatment

• Exercise
• Cognitive behavioural therapy
• TENS
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Mr. DK – 37 yr.
Recurrent chest tightness – exertion and rest. 
Awoke at 3 am, chest tightness “someone was sitting on chest”.  Radiated to his neck and associated 
with sweating.  Eased after 30 minutes. 
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: Raynaud’s disease. Previous CTCA: no obstructive disease.

Mr. DK 

Clinical History : 

73 yr. old Asian male
Crescendo angina
Angio 2019 moderate RCA disease 
Possible significant LAD disease.
Awaiting knee surgery turned down due to anginal symptoms. If possible within 1 month

Coronary angiogram. RRA. 6F

LMS: unobstructed
LAD: mild disease in proximal and mid course. Mild-moderate disease in distal LAD at apex
Cx: 40% 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 = 1.
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.

HT HT

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

Hypertension
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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 15th November 2023 Feels great. Off 
medication. Blood pressure controlled but a little variable –
being monitored 
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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

Urine tests Dip stick to test for CELLS, PROTEIN, BLOOD AND GLUCOSE

Ambulatory BP monitor / validated home BP monitor

Echocardiogram (open access) - Presence of left ventricular hypertrophy

Hypertension

Symptoms Possible cause

Low Potassium (excluding diuretic induced hypokalaemia)
50% of patients with Conn’s do not have hypokalaemia. Low 
potassium brought on by a small dose of diuretic may be a clue.

Primary Hyperaldosteronism (Including 
Conn’s)
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
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.

Phaeochromocytoma

Cardiac murmur without previous investigation  Radiofemoral delay Aortic coarctation

Resistant hypertension Sleep apnoea, non-compliance

Hypertension

For Urinary and Plasma Catecholamine Assessment

Avoid 48 hours before:

• Chocolate
• Cocoa
• Bananas
• Citrus fruits

• Vanilla
• Alcohol
• Tea/coffee

For 5HIAA
Avoid 48 hours before:

• Banana
• Chocolate
• Dried fruits
• Citrus fruits
• Avocado
• Tomato

• Plum
• Kiwi
• Pineapple
• Mollush

For Catecholamine assessment

For Urinary and Plasma Catecholamine Assessment
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CASE 1

Ph

20 year old 
female

Phaeochromocytoma

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

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

age-related decrease in compliance and elasticity

↑Improved heart function

The UK Chief Medical Officers’ Guidelines recommend each week adults do:

• At least 150 minutes moderate intensity activity, 75 minutes’ vigorous activity, or a mixture of 
both

• Strengthening activities on two days

• Reducing extended periods of sitting

Four Types of Exercise Can Improve Your Health and Physical Ability in Elderly 
patients

• Endurance
• Strength
• Balance 
• Flexibility

Cardiovascular and peripheral adaptation to exercise in athletes

AV, atrioventricular; LV, left ventricular; LVH, left ventricular hypertrophy; LVWT, left ventricular wall thickness; RV, right 
ventricle; RVH, right ventricular hypertrophy; TWI, T-wave inversion
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Sudden cardiac death in sport
• Ion channel disorders – LQT, Brugada syndrome, CPVT, etc.
• Accessory pathways
• Congenital coronary artery anomalies
• Myocarditis

Can exercise damage a previously normal heart?

↑Coronary artery calcification

Can exercise damage a previously normal heart?

↑Coronary artery calcification

56 year old male runner
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53 yr old male marathon runner
Runs ~ 80 miles/week
2nd best 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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• Miraculous recovery
• Fully recovered – physically and cognitively
• ICD
• Wants to restart marathon running.

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

Pelliccia A, Sharma S, Gati S, etal. 2020 ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease. 
European Heart Journal (2021);42:17-96

Adapted from A. Pelliccia et al. ESC guidelines on Sports Cardiology
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