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HYPERTENSION CASE 1

The patient J.L., 55 years old, 100 kg weight, a smoker (20 cigarettes per a day), administrative worker, was brought to the depart​ment of internal medicine of a hospital due to a severe and intensive ache in his chest which started at the workplace two hours ago. The pain irradiates to the neck and is steady and continuing in nature. He was perspiring freely and complained of anxiety and a fear of death. 

His mother was treated for hypertension, but died at the age of 60 years. His brother died at 50, suffered from high blood pressure. 

Patient J.L has been treated for 10 years for high blood pressure, which was discovered by chance during routine examination by a general practitioner. He was treated by administration of Trimepranol and for the last two years he was using Trimecrytone – one tablet every other day. He never fain​ted, and did not notice any problems when walking for a long time. During this last year he has more often experienced headache, paroxysmal palpitation and other minor pains.

The patient is pale, sweating, and slightly dyspnoeic and has an anxious attitude and expression. He is obese – android type. BP: 180/110 mmHg, pulse: 70/min. Heart: silent sounds, an apical thrust. Lungs: sonorous, resonant, with clear percussion and vesicular respiration without any pathological changes Abdomen: well palpable, indolent, percussion differentially tympanal. Lower limbs: palpable pulsation of femoral and peripheral arteries. EKG record: suggest an acute heart attack of a side wall (anterolateral whose basis is nor​mally a closure r. circumflexus, r.diagonalis or r. marginalis sinister). The elevation of ST and T waves are evident in leads: SI, aVL, V5, V6. Humoral response suggest the acute necrosis of myocardial muscle; CK (6 hrs.) 10(kat/l, (24 hrs.) 50(kat/l: CK-MB (6 hrs.) 0,6 (kat/l, (24 hrs.) 8(kat/l; AST (6 hrs.) 1,5 (kat/l, (24 hrs.) 8(kat/l. Other changes in EKG were: the enhancement of voltage, SV1 + RV5 35 mm which is the sign of hypertrophy of the left ventri​cle. During exercise EKG a ventricular tachy​cardia was seen with the frequency of 130/min. 

Question No. 1:

Does an acute heart attack (HA) have any relationship to or implications for the hypertension?

a … yes

b … no

a Yes. 

Hypertension is one of factors predisposing to the genesis of HA based on arteriosclerosis. Approximately 16 % of HA suffers also have hypertension. The hypertension also increases the appearance of serious complications and the mortality of HA. 

b Incorrect answer.

The patient was prescribed bed rest, morphine (15 mg s.c.) for relief of visceral pains and was put on oxygen. 

Question No. 2:

A persistent tachycardia
a … must be treated

b … will disappear spontaneously with the resolution of the acute phase of the HA

a Right. 

A tachycardia always suggests a serious involvement of a heart and generally makes things worse. It impairs the circulatory situation and may even lead to failure. It is a signal that there is the possibility of  the onset of fibrillation. 
b Incorrect answer.
Question No. 3:

For the adequate treatment of the tachycardia:  

a … the drugs uses in arrhythmia (the antiarrythmic drugs) are suitable  
b … cardioversion is best

a Right. This way is suitable, 

the patient is still in a good state as far as the circulatory situation is concerned (neither hypotension nor the failure of consciousness were noted 

b Wrong 

It is more suitable to choose an electric cardioversion if treatment by antiarrythmic drugs is unsuccessful.

The treatment of ventricular tachycardia was started with Mesocain (trimecaine) i.v. The anti-arrhythmic drug was administered in a bolus of 3x1 amp i.v. in five-minute intervals. This treatment was not successful and procainamide was administered in infusion. The initiatory dose of 100 mg during one minute was decreased to and infusion at 50mg/min with a the total dose of 1g. In response to this treatment sinus rhythm was restored. The infusion of procainamide was monitored by measurement of EKG and BP so that in case of the appearance of spreading QRS complexes of more than 25% or in case of a significant drop in BP the infusion could be interrupted. The oral administration of procainamide in the following dosing scheme was continued to prevent an re-occurrence : 3g/day (i.e. 500mg separately every four hrs.). 

Let us characterise the used antiarrhytmics in detail:

Procainamide and trimecaine belong to group I, blocking the sodium channel. Trimecaine (1b subgroup) together with mexiletine and phenytoin bind to the receptors of the target tissue just for a short period and that is why they influence Vmax and conductivity least. They moderately shorten membrane action potential. Procainamide (sub-group la, also quinidine, disopyramide and ajmalin) primarily reduces the speed of depolarisation Vmax which reduces the speed of impulse conduction. It even prolongs the continuation length of action potential and refraction phase based on a mechanism which has not been fully determined. It may also produce undesirable parasympatholytic effect. 

Question No. 4:

The careful monitoring of the procainamide effect during an infusion is important for timely detection :

a … of parasympatholytic effect 

b … of the effect of higher doses in producing electrical instability of myocardium

c … the possibility that the acetylation phenotype will affect the result of procainamide administration since phenotype is important for the speed of elimination

d … the possibility of allergy (hypersensitity reactions)

a Right. 

With the help of parasympatholytic (vagolytic) effects an administration of procainamide may lead to accelerating a transfer of an impulse in AV-node and to sequential symptoms i.e. increased frequency of ventricles.  
b Right. 

Higher doses of procainamide may lead to protracting the QT interval and widening QRS-complex. At a certain extreme case there is a danger of cellular tachycardia – „torsade de pointes“ - based on an electrical instability of the myocardium.  
c Possibly right ; this factor cannot be excluded. 

Procainamide is acetylated to a N-acetyl procainamide. As fast acetylators give rise to a short half time the effect of a drug may be weaker while it will be stronger in case of slow acetylators. 
d Incorrect answer. 

After administering procainamide an allergy expresses itself in a qualitatively different reaction (e.g.: in thrombocytopenic purpura based on mechanisms demanding the presence of a complement). 
Characterise the hypertension and other abnormalities from the following data. Specify a suitable therapeutic procedure in the light of this data:

urine: albumin: 0

glucose: 0

urinary sediment: solitary erythrocytes and hyaline cylinders

blood: sodium: 13 mmol/l

potassium: 3,0 mmol/l

creatinine: 110 (mol/l

clearance of creatinine: 1,8 ml/s

cholesterol: 7,5mmol/l

triacyglycerols: 2,5 mmol/l

glycaemia: 6 mmol/l

uric acid: 500(mmol/l 

ECG: the hypertrophy of the left chamber 
eyeground: angiosclerosis retinae hypertonica

isotopic nephrography and scintigraphy of kidneys: normal finding 

Question No. 5:

The concentration of potassium in serum of 3,0mmol/l:

a … is physiological 

b … argues for hypokalaemia

c … argues for hyperkalaemia

a Incorrect.

b Right. The physiological values of kalemia range from 3,5 to 5,1 mmol/l.  

c Incorrect.
Question No. 6:

The uric acid level of 500 (mol/l is:

a … physiological

b … pathologically lows
c … high

a Incorrect.

b Incorrect.

c Right. 

The physiological values for males range from 200 to 400 (mol/l. 

Question No. 7:

Glycaemia in blood 6 mmol/l is:

a … physiological (normoglycaemia) 

b … hypoglycaemia 

c … hyperglycaemia 

$

a Correct answer.

b Incorrect answer.

c Incorrect answer. 

The physiological values range from 3,6 to 6,5 mmol/l.
Question No. 8:

Serum concentrations of cholesterol 7,5 mmol/l and triacylglycerols 2,5 mmol/l you take as:

a … physiological 

b … low

c … high

a Incorrect answer.

b Incorrect answer.

c Right. 

The physiological concentration of cholesterol range from 3,83 to 6,49 mmol/l, and at triacylglycerols between 0,58 and 1,99 mmol/l.
Question No. 9:

How do you explain hypokaliaemia, hyperruricemia, hypercholesterolemia and the enhancement of triacylglycerol concentration?:

a … undesirable effects of  Trimecryton (i.e.metipranolol, dihydroergocristin, chlorthalidon)  (iatrogenic effects) 

b … impairment of renal functions

a Right. 

Trimecrytone includes metipranolol 20 mg, Dihydroergokristin 1,16 mg and chlorthalidone 20 mg per a tablet. In the following question specify which of these drugs cause undesirable effects.
b Incorrect. 

According to the outcome of the examining, no signs of renal impairment are present. 
Question No. 10:

Which of the stated drugs causes hypokalemia and hyperuricaemia  and the disorder of lipids:

a … metipranol 

b … dihydroergokristin

c … chlorthalidon 

a. Incorrect.

b Incorrect.

c Right. 

It is necessary to provide for the prevention of hypokalaemia based on a diet (with the sufficiency of potassium: fruit, fruit juice, vegetables) or eventually combined with potassium-sparing diuretics – i.e. amiloride. (Note: An undesirable effect escalating the concentration of triacylglycerols may be supported with the effect of metipranolol). 
If necessary supplementation of potassium by the use of potassium chloride tab (3x1 tab) could be undertaken.
Question No. 11:

According to the available data is the hypertension:

a … primary 

b … secondary

a Correct answer.

Neither from the patient history nor the examining there is evidence of renal insufficiency.

The patient was not using any drugs likely to increase blood pressure (e.g. glucocorticoids, MAO inhibitors, etc.).

There are no symptoms suggesting:

· pheochromocytoma (paroxysmal and/or severe hypertension, disorders of glucose metabolism, hypermetabolism, severe changes in retinal blood vessels)

· Conn syndrome (primary hyperaldosteronism – polyuria at night, weakness, eventually spasms)

· Cushing syndrome  (cushingoid visage, symptoms of disorders of glucocorticoids overproduction)

· Coarctation of aorta (badly palpation femoral pulse, low BP on lower limbs, systolic murmur on heart)

· Renovascular hypertension (abnormal finding in case of nephrography and scinitigraphy of kidneys)

b Incorrect answer.

Question No. 12:

In what state is the history of hypertension? 

a … state I 

b … state II 

c … state III

d … state IV

a Incorrect answer.

b Correct answer. 

These two findings suggest state II: 
· heart hypertrophy which is not a positive prognostic sign, however, it is a sign of a higher risk of later coronary incidents

· changes at the eye-ground (hypertonic angiosclerosis of retina)

c Incorrect answer.

d Incorrect answer.

Question No. 13:

In case of heart attack blood pressure:

a … will increase

b … will decrease

c … remains without changes

d … may change in various ways

a. Incorrect.

b .Incorrect.

c .Incorrect.

d .Right. 

The regulation of normal BP is complicated during an acute HA by many factors: with the range and localisation of an ischaemic focus, with the previous state of cardiovascular system, with the occurrence of arrhythmia, with the previous and the present treatment. BP may remain at the original values in case of a HA; or it may decrease or it may increase. The intensity of changes may be moderate; however, it may have serious even fatal results. 

Question No. 14:

Should the values of the BP be taken into account when treating an acute heart attack? 

a … yes

b … no

a Correct answer. 

The optimisation of BP is an integral part of treating HA. Possible high values increase the risk of stress and may compromise the function of the left ventricle; an immoderate decline of BP endangers the sufficient coronary bed perfusion with which accentuates the risk of spreading the ischaemic focus. The values of diastolic pressure 85-90 mmHg (11,3 - 12,0 kPa) are considered to be the optimal limit of BP values for patients with clinical manifestation ICHS. The coronary mortality rises both in the case of higher and lower BP than this stated range. 
b Incorrect answer. 

Question No. 15:

BP in the case of this patient is       :

a … within the normal physiological values

b … high 

a. Incorrect answer. 

b .Correct answer. 

An acute HA goes together with increased BP in most patients, note BP is increased over the previous value, i.e. before an ischaemic incident (however, we normally do not have this “monitor” value available as the first BP measurement is actually taken after calling a doctor). The increase of BP in the context to the HA we qualify as a hypertensive reaction. The hypertensive reaction may occur both in the case of patients primarily with normal blood pressure (i.e. “normotonics”) and also hypertonics where there is a further BP increase invoked by a  myocardial ischaemia. The hypertensive reaction usually takes about 6-8 hrs. without any treatment. In case of longer persistent high BP we can suppose the patient suffered from hypertension before the HA. The actual values of BP, found in our patient, may be increased because of the hypertensitive reaction. However, we know from the patients history it is a long-term treated hypertensive patient whose anti-hypertensive therapy has not been sufficient lately for some reason. 
Question No. 16:

In case of an acute heart attack will you choose for an antihypertensitive therapy the following:

a … sedatives

b … diuretics

c … calcium channel blockers

a. Incorrect.

b. Incorrect. 

Administering diuretics would be suitable in certain circumstances e.g. in congestive heart failure or in cases of pulmonary oedema. The original multicentre studies have shown that in the last 20 years although pharmaceuticals reduce the occurrence of complications of hypertension (heart failure, insufficiency, encephalic incidences etc.) they do not influence the high risk of a coronary disorder and an acute coronary death. It is possible this contradiction is caused by metabolic effects of diuretics and a potential arrhythmic effect.      
c Right. 

In case of an acute HA connected with hypertension or a hypertensive reaction the administration of nifedipine or ACE inhibitors (the inhibitor of the enzyme converting angiotensin I to angiotensin II) is preferred. Suitable initial doses for oral usage is nifedipine 5-10 mg;  in case of failure, repeat within 30 minutes; captopril 25 mg. The combination of both of them is possible in case of failure of monotherapy. A significant acute and also longer lasting cardioprotective effect is likely from ACE inhibitors and their well-timed administration in acute HA. The acute cardioprotection results from the protection from fatal arrhythmias and a loss of contractile capacity at reprefusion of an involved focus (when angiotensin evidently plays a role in the development of cardiac ischemia and necrosis). The inhibition of development of dilatation of the left chamber and sequential cardiomyopathy is thought to be a later longer lasting cardioprotective effect. Some authors demand re-verification these optimistic conclusions which are not accepted worldwide.

Question No. 17:

Choose an appropriate therapy of hypertension for our patient after resolution of the acute heart attack (especially for the case of no cardiac insufficiency): 

a … sedative

b … diuretics

c … (-blockers

a. Incorrect.

b. Incorrect. 

Diuretics could bring about the conversion of border glycaemia into hyperglycaemia, worsen hyperuricaemia and exacerbate the disorders of lipid metabolism. The diuretics leading to depletion of potassium would mean a danger of hypokalemia. 
c Right. 

(-blockers, ACE inhibitors and calcium channel blockers (especially for patients with hypertrophy of left ventricle) are preferred for treatment of hypertension. Since our patient suffers from the failure of lipid metabolism at the same time, it would be suitable to choose (-blockers with ISA (intrinsic sympathomimetic activity), e.g. pindolol (Visken), which do not have an undesirable influence on lipids. The suitability of indication evetual combination of the mentioned 3 drug groups will be guided by a clinical response in practice. 
SUMMARY

The treatment of hypertension needs to be viewed from several angles. The use of drugs achieves the reduction of hypertension (and limits the damage to the function of kidneys, ischaemia of the myocardium and heart failure etc.) .However, it is necessary to choose drugs such that the quality of life of the patient was not significantly reduced. This will clearly depend on what a particular patient values in their life. This requires a careful search for undesirable effects which matter to the patient and frequent reviewing suitability of the current therapy. 

Next it is necessary to select therapy in relation to concomitant diseases or complications of the hypertension itself. For instance, i is not suitable to use drugs which negatively influence the function of myocardium in cases of myocardial ischaemia or failure itself. 

The modern and correct use of pharmacotherapy in cases of hypertension does not only require the prevention of complications. It also provides the potential to increase survival, and to prevent sudden death. The best treatment can only be established by use of long-term, well designed muticentre studies. 
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