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Therapy of hypertension in a type 2 diabetic patient
The patient presented at our outpatient clinic with occasional headaches, increased blood pressure and elevated fasting blood sugar.
Patient´s history:                    

His father died of a stroke at the age of 67, mother is doing well.

6 years ago hypertension (170/105) was first found accidentally, when the patient was treated for kidney stones. At that time, his weight was 89 kg. As the nonpharmacological approach was not quite successful he was put on atenolol, 50mg OD, hydrochlorothiazide 50 mg OD and amiloride 5.0 mg OD. BP went down to 145/85-90.

About 4 years ago he underwent an attack of back pain which was treated as renal colic. Apart from that he has never had any attacks of dysuria or unexplained fever.

Some two years ago, when being stressed by family and occupational problems, he did not take treatment quite regularly and his BP was 200/105. Urine sample analysis showed normal biochemistry, slightly elevated number of white blood cells and a specific gravity of 1017. Plasma sodium and potassium measures and those of creatinine within normal limits. Uric acid was 511 (mol/L (n < 480), urea 9.2 (n < 7.1) and glucose 6.0 mmol/L. There was slight elevation of total cholesterol, LDL cholesterol and triacylglycerols with HDL cholesterol being just within normal limits.
He was diagnosed with abdominal type of obesity, dyslipidaemia and hypertension (possible metabolic syndrome with normal fasting blood glucose level). Despite this, treatment with beta-blockers and diuretics was continued. Interstitial nephropathy was considered. 

A calcium channel blocker was contemplated as the next drug if blood pressure control would be unsatisfactory.

Nowadays, the patient was sent to our outpatient clinic for hypertension and elevated fasting blood sugar (8.1  and 7. 5 mmol/L on repeated examinations). 

The patient requests being examined in absence of the nurse  (!!). After she leaves, he says that he has been quite happy recently, after he found a new girlfriend, who he would like to marry soon. Then he claims to have got an impression that full treatment of hypertension might interfere with his sexual function: sexually he seems to do better when being off treatment. He is a nonsmoker.

Physical examination: an obese 54 years old gentleman, the height is 175 cm, weight 94 kg, BMI 30, abdominal type obesity. BP : 170/100-105. There is no bruit on his back or over abdomen and all peripheral arteries are well palpable. Plasma sodium and potassium measures are within normal limits. Plasma uric acid 511 (mol/L, creatinine 115 (mol/L  and urea 9.7 (n < 7.1) mmol/L. Lipids: total cholesterol  7.07, LDLch 4.01, HDLch 0.85, and TAG 2.62 – all in mmol/L, fasting blood glucose 8.3 mmol/L. Urine sample: specific gravity 1.025, normal white blood cell count. Protein  400 mg/day  on a first measurement and 550 mg a week later. 

Diagnosis: Obesity, abdominal type. Metabolic syndrome. Diabetes mellitus, type II. Erectile dysfunction.

Question 1

In essential hypertension the first step of treatment in noncomplicated patients is a nonpharmacological approach. What does it mean?

a. Weight reduction.

b. Salt restriction.

c. Avoid stressful conditions.

d. Diet containing low potassium, magnesium, and calcium intakes.

e. Alcohol and nicotine are freely allowed to intake.

f. Physical exercises should be reduced to prevent cardiac disorders.

Answer 1

a. True. The patient is obese.

b. True. About 50% of the hypertensive population respond to salt restriction with reduction in BP. For instance modest salt restriction to 60-90 mEq can be used as a 4-week trial of therapy. If there is no effect on BP, rigorous salt restriction should be discontinued. Periodic 24-hour or spot urinary sodium determination is recommended for monitoring the overall intake of salt and encourage compliance. 

c. True. Stressful conditions increase activity of autonomic sympathetic nervous system thus also contribute to higher BP.

d. On the contrary, diets containing high potassium, magnesium, and calcium intakes have been reported to lower BP, although their practical importance is uncertain.

e. False. Alcohol and nicotine are agents that can raise BP in susceptible people.  

f. False. Appropriate physical activity is usually very helpful if practiced regularly (swimming, walking, a bike riding).      

As in our patient nonpharmacological therapy was not fully effective, pharmacological treatment with atenolol  (50 mg OD), hydrochlorothiazide (50 mg OD), and amiloride (5.0 mg OD) was started. 

Question 2.

Atenolol is: 

a. A (-adrenergic receptor antagonist.
b. An (- adrenergic receptor antagonist.
c. A thiazide diuretic.

d. An ACE inhibitor.

e. A potassium sparing diuretic.

f. Vasodilators. 

Answer 2

a. True.

b. False.

c. False.

d. False.

e. False.

f. False.

Question 3.

Hydrochlorothiazide belongs to:

(-adrenergic receptor antagonists.
(- adrenergic receptor antagonist.
Thiazide diuretics.

ACE inhibitors.

Potassium sparing diuretic.

Vasodilators.

Answer 3.

a. False.

b. False.

c. True.

d. False.

e. False.

f.    False.

Question 4.

Amiloride is:

a.   A (-adrenergic receptor antagonist.
b.   A (- adrenergic receptor antagonist.
a. A thiazide diuretic.

b. An ACE inhibitor.

c. A potassium sparing diuretic.

f.   A direct vasodilator.

Answer 4.
a. False.

b. False.

c. False.

d. False.

e. True.

f. False.

Some 6 years ago, did initial pharmacological therapy of our patient correspond with the common recommendations?

Question 5.
What is initial drug therapy (drugs of the first-line) in case of uncomplicated patients otherwise healthy hypertensives who are not at high immediate risk?

a.  ACEI.

b.  Diuretics- thiazides.
c.  (-adrenergic receptor antagonists.
d.  Vasodilators.

Answer 5.
a.  Choice of ACEI have favorable symptomatic benefit in patients  with congestive heart failure or in diabetic patients. 

b.  True. Based on the extensive experience from randomised controlled clinical trials, use of diuretics or (-adrenergic receptor antagonists remains the preffered choice for initial therapy in such patients. 
c.  True. See Answer 5b.

d. False.

Question 6.

What is the role of amiloride? 

a. An additive antihypertensive action.

b. An antagonistic activity against unwanted effects of thiazides.

c. An antagonistic activity against unwanted effects of (-adrenergic receptor antagonists. 

Answer 6.

a. The antihypertensive action of amiloride is very low. Chose another possibility.

b. True. Amiloride acts on the collecting tubule to inhibit access of sodium to the transport side independent of aldosterone action. Potassium and hydrogen excretion is decreased, hyperkalemic metabolic acidosis may occur. If used in conjunction with thiazides amiloride prevents hypokalemia and alkalosis when diuretic doses of thiazides are considered important. 

c. False.

Question 7.
What is the therapeutic goal in these patients?
a. To ensure the best quality of life.

b. BP less than 140/90 mm Hg.

c. Prophylaxis against disorders due to hypertension (atherosclerosis, heart and vessels remodelling, micro and macrovascular changes, and so on).

d. Cost of drugs. 

Answer 7.
a. True. That is why adverse effects of drugs during pharmacotherapy must be monitored. If there is some adverse effect difficult for the patient to support (changes in mood, depression, sexual dysfunction, nightmares, fatigue, and so on) the initial drug should be discontinued and a substitute chosen from antihypertensive drugs.   

b. Absolutely. A general roule for treatment, with a goal BP less than 140/90 mm Hg is to start a diuretic or (-adrenergic receptor antagonist at the lowest recommended starting dose. If the therapeutic effect on BP is inadequate, the dose should be titrated upward to the fully effective dose. 
c. True. Prophylaxis should be ensured by adequate treatment. To avoid or at least to postpone developing  microvascular nephropathy, BP should be kept well below the conventionally adopted normal values (140/90).

d.   Cost of the drugs should also be taken into consideration. 

Question 8.
Six years ago, was the main goal of pharmacotherapy (PB less than 140/90 mm Hg) reached?

a. No. 

b. Yes.

Answer 8.
a. False.

b. True.

Question 9.

Two years ago, did our patient fulfill the criteria for treatment with diuretic or (-adrenergic receptor antagonists?  Didn´t he have more than one treatable problem?  

a. No.  He was still otherwise a healthy hypertensive.

b. Yes. The patient was diagnosed with abdominal type of obesity, dyslipidaemia and possible metabolic syndrome (with normal fasting glucose concentration in plasma).  

Answer 9.

a. False.

b. True.

Question 10.

Did the patient´s state (abdominal type of obesity, dyslipidaemia and possible metabolic syndrome) need  any change in choice of antihypertensive drugs?

a. Yes.

b. No. 
Answer 10.

a. True. "The metabolic syndrom" includes hypertension, insulin resistance, obesity, and dyslipidemia. Thiazides (hydrochlorothiazide) may elevate plasma glucose concentration and promote peripheral resistance to insulin. In addition, diuretics have been found, mainly in studies 1 year or less in duration, to increase concentrations of plasma triglycerides and low- density liproprotein (LDL) cholesterol. Nevertheless, these effects on lipids are likely dose-related, with smaller effects at doses currently recommended in the treatment of hypertension.

Moreover, (-adrenergic receptor antagonists inhibit lipolysis and contribute to increase in the body weight.
b. False.

Question 11.
Nowadays, does the patient complain of any problem that can be ascribed to antihypertensive pharmacotherapy?

a. Yes, he complains of  sexual dysfunction (erectile disorder).  

b. No. The patient is aware of  beeing succesfully treated and does not report any complaint.  

Answer 11.

a. True. What is more, he is affraid of this disorder as he has intention of marrying his close girl-friend. In act, this situation can bring about danger of patient´s noncompliance (stop treating).

b.  False.

Question 12.

Can any of antihypertensive agents used for patient´s therapy be responsible for this unwanted effects?

a. Yes, thiazides.

b. Yes, atenolol.

c. None of them.

Answer 12.

a. True. Male sexual dysfuntion is an uncommon but important adverse effect of thiazide diuretics.  

b. True. (-adrenergic receptor antagonists can produce male sexual dysfuncion although according to the TIAM study, a randomized placebo-controlled study lasting 6 months, atenolol did not cause a significant increase  in erectile problems in men compared with placebo. In young people, however, loss of libido and difficulty in sustaining an erection has also been reported  with atenolol.  
c.   False.

Commentary: 

Since two previous years, patient´s therapy with diuretics and  (-adrenergic receptor antagonists has been no more consistent with current recommendations either due to other treatable problems or drug adverse effects that appeared later. These both drugs should have been withdrown. Moreover, the patient was recently diagnosed with type 2 diabetes mellitus as a part of the metabolic syndrome.

Question 13.
What do you recommend for ongoing pharmacotherapy?

a. Weight reduction.

b. Treatment with a representative of another class of antihypertensive drugs.

Answer 13. 

a. True. Weight reduction is of utmost importance and cannot be overemphasized. A loss of weight should improve insulin resistance (most likely responsible for the elevated blood sugar). It may improve all the signs of the metabolic syndrome (particularly dyslipidemia, hyperglycemia and hypertension). 

b. True.

Question 14.

If dietary and regime changes were not effective enough would there be any possibility of medical treatment of obesity not interfering with antihypertensive therapy? Yes,

a.   ACEinhibitors.  

b.   Orlistat, that potentiates the effect of weight reduction on dyslipidemia.

c. Anorectic drugs: mazindol (is it registered and available in UK?) or phentermine.

Answer 14

a. True. ACEIs (mainly these with high lipid solubility) are expected to improve both hyperinsulinemia due to resistence to insulin and increase sympathetic nervous activity.  

b. True. Orlistat inhibits lipase activities in the GIT. In this way it inhibits the absorption of lipids, those pharmaceutical availability decreases by 30%. 

c. False. These drugs are not recommended because of increase in activity of the sympathetic nervous system (and BP) due to their action.

Question 15.

Which of antihypertensive drugs do you recommend for the patient as  first-line drug?

A calcium channel blocker. 

ACE inhibitors.

( adrenergic receptor antagonists (doxazosin, terazosin).
Answer 15.
a. A calcium channel blocker (verapamil SR 240/day) should be considered as second-line drugs in the case of  inadequate efficacy of other drugs. 

b. True. In hypertensive diabetics, ACE inhibitors should be used as drugs of the first-line. They were repeatedly shown to attenuate progression of the diabetic microvascular nephropathy. Although the mechanism is not quite clear, the beneficial effects might be explained by lowering of the glomerular pressure due to a decrease in the postglomerular arteriolar resistance.   (Sensitivity to angiotensin II of the postglomerular efferent arteriole is higher than sensitivity of the preglomerular afferent one. When angiotensin II levels are lower – due to the effect of ACE inhibitors – the postglomerular vascular resistance is lower than the preglomerular one and thus the glomerular pressure is decreased).

An ACE inhibitor with a long half-life of elimination (e.g. trandolapril, 2mg/day) should be started. As a second drug, verapamil SR 240/day could be considered. 

If the above mentioned therapy is not fully effective, a small dose of a diuretic (hydrochlorothiazide 12.5 mg/day) should be added.

c. False. ( adrenergic receptor antagonists are considered to be the second-line therapeutic    
agents in the treatment of hypertension. They may be particular advantagenous  in hypertensive patients with prostatism, or possibly with vasospasm such as Raynaud´phenomenon. In our patient their usage in not appropriate, because of impotence that was described with their use.

Conclusion.

1. The main goal of antihypertensive thrapy in a noncomplicated patient is to reach and maintain the BP lower than 140/90 mm Hg. Nevertheless, the second goal, the quality of life- should also be checked. That is why, adverse effects of antihypertensive agents have to be monitored and therapy adjusted according to their severity and tolerability. 

 2. The antihypertensive therapy must be monitored continuously and modified according to the patient´s  state.      
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