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The treatment of hypertension IN THE ELDERLY
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The patient A.C., 75 years old, was admitted to hospital because of confusion, lack of reaction on verbal stimuli and gradually developing stupor.

Patient´s history:

According to the information from his relatives, A.C, has been treated for atherosclerosis of the lower extremities for 5 years with Trental (pentoxifylline) and Cavinton (neopeviton). For  the last three months he has been suffering from a headache. Two weeks ago he was seen by a practitioner. During examination a high blood pressure was recorded (180/110 mmHg). The doctor prescribed Hydrochlorothiazide 1tabl/day (25 mg) as a single morning dose. Soon after starting the therapy A.C. was thirsty and drinking a lot of water. After 5-day usage of Hydrochlorothiazide he became confused. Consequently, vomiting and sleepiness appeared. He was admitted to hospital.

Physical examination: 

The patient weighs about 65 kg, in unconsciousness, and does not answer verbal stimuli. Blood pressure: 150/90 mmHg, pulse rate: 70/min. Pupils: the shape, size and  reaction to light are normal. Heart: without pathological phenomenon. 

Lungs: resonant and clear percussion of the chest, vesicular breathing. Abdomen: well palpable, differential tympanitic percussion. Lower extremities: freely mobile, the pulse above arteries only weekly palpable. The response on neurologic examination - the plantar extension (dorsiflection of the great toe- Babinski reflex) bilaterally positive. 

Laboratory examination:

Blood: sodium 110 mmol/L,  potassium 2.2 mmol/L,  creatinine 130 (mol/L, clearance of creatinine (Clcr ) 1. 4 mL/s,  ALT  0.30 (kat/L,  AST  0.25 (kat/L,  AF  1.5 (kat/L,  bilirubin 10 (mol/L, uric acid 300 (mol/L, thyroxin normal values, triiodothyronine normal values, 

glucose 6.4 mmol/L.

Urine: glucose, acetone 0

Na secretion 300 mmol/24h, K secretion 50 mmol/24h

Lumbar puncture: negative finding

CT of brain: negative finding

ECG: within limits for the age

QUESTION No. 1:

We should be thinking of :

a.     meningitis

b .   an acute central vascular attack (the stroke)

c.    further consideration of the laboratory data

ANSWER No. 1:

a. False. The outcome of the cerebrospinal fluid examination does not argue for this diagnosis. 

b. False. CT argues for a normal state.

c. This is correct. Let´s analyse the laboratory data. 

QUESTION No. 2:

What values from the laboratory tests do you consider to be out of normal range?

a.    natremia

b.    kalemia

c.    serum creatinine (Clcr ), urea and uric acid

d.    activities of transaminases

ANSWER No. 2:

a. True. The normal natremia is within the range of 135 – 144 mmol/L The values found in the patient are typical of hyponatremia.

b. True. The normal kalemia is within the range of 3.8 – 5.1 mmol/L. The  patient´s values indicate hypokalemia. 

c. False.  These values are within the limits of the normal range.

d. False. These are normal transaminases activities. 

QUESTION No. 3:

Might disorders in electrolyte balance in plasma explain the neurological signs and  symptoms  (Babinsky´s sign, unconsciousness) seen in the patient?

a .   yes

b.    no, it is necessary to search for other reasons 

ANSWER No. 3:

a. True. Hyponatremia may lead to moderate or even serious neurological manifestations (stupor, coma and death).

b. False.

QUESTION No. 4:

The serious symptoms developed after a short period of therapy with hydrochlorothiazide. How would  you characterize this drug? 

a. a diuretic

b. a beta-adrenoceptor antagonist

c. a calcium channel blocker

d. a centrally acting drug

e. an alpha-adrenoceptor antagonist

f. an ACE inhibitor

ANSWER No. 4:

a. true. It is one of thiazide diuretics.

b. false

c. false

d. false

e. false

f. false

QUESTION No. 5:

What are the mechanisms responsible for antihypertensive action of hydrochlorothiazide?

a. renal action

b. extrarenal action

c. both of them

ANSWER No. 5:

a. incomplete answer

b. incomplete answer

c. true. Thiazide diuretics inhibit reabsorption of sodium and chloride ions in the early part of the distal convoluted tubule. Excessive salt intake or a low glomerular filtration rate interferes with their antihypertensive effects, and thiazides are ineffective in anephric patients. Natriuresis is therefore probably important in determining their antihypertensive action (renal action). However, during chronic treatment (2 weeks at least ) total peripheral resistance  slowly falls, suggesting an action on resistance vessels (extrarenal action).

QUESTION No. 6:

May the clinical state of the patient be caused by hydrochlorothiazide?

a.   yes

b. no

ANSWER No. 6:

a. True. Particularly in case of older well-hydrated patients, therapy with thiazides may result in serious hyponatremia (together with hypokalemia) even with short-term therapy. These diuretics are actively secreted in the proximal tubules and block reabsorption of Na+ and Cl- in the early distal convolute tubule,  however, they do not decrease the reabsorption of water. With an excessive dose, they may produce an imbalance between the loss of salts and water. This effect may be  enhanced by higher sensitivity to ADH (antidiuretic hormone), responsible for water reabsorption in both the distal part of convoluted tubules and the collecting tubules. Excretion of „free water“ in tubules is decreased then, the ability of the kidneys to form hypoosmotic urine is reduced and “water intoxication” may result (dilutional hyponatremia). In this way, thiazides differ from loop diuretics (furosemide) acting on the thick ascending limb of the  loop of Henle where furosemide inhibits the Na+, K+ 2Cl- cotransport mechanism. This part of the nephron is relatively impermeable to water despite the active reabsorption of solute. That’s why under the influence of these diuretics, water is lost easily (producing hypoosmotic urine). 

b.  False. After excessive doses of hydrochlorothiazide, “water intoxication” may be induced (see answer 4b)

4 hours later the patient was slowly administered 514 mmol NaCl and 154 mmol KCl. During following 14 hours plasma concentrations of sodium exceeded 135 mmol/L. Kalemia regained a normal value.  Neurological symptoms of central affection disappeared. 

QUESTION No. 7:

Is  hydrochlorothiazide indicated for hypertension management in the elderly? 

a.   no

b.   yes

ANSWER No. 7:

a. False.

b.   True. Thiazides are suitable for the treatment of mild to moderate hypertension in the elderly. However,  lower doses than normal should be used. Adverse effects are to be anticipated. (Checking plasma concentrations of sodium, potassium, uric acid and glucose is re  

        commmended.) 
 QUESTION No. 8:

Is the dose of  hydrochlorothiazide (25 mg/day) appropriate for our patient?

a. yes

b. no

ANSWER No. 8:

a. Rather not. The dose of 25 mg/day is recommended for a normal adult patient. In the elderly (>  70 year approx.) The dose of 12.5 mg/day should not be exceeded. 

b.   True.

QUESTION No. 9:

Should this patient take another antihypertensive drug if  his BP reaches 150/90 mm Hg?

a.   yes

b.   no. In this case the doctor should prescribe any drug with an indirect mild action (a sedative)

ANSWER No. 9:

a. True. The diastolic blood pressure of the patient was higher than 100 mmHg before the treatment. The patient complained about the signs of hypertension reducing the quality of life (a headache). It is probable that shortly after this temporary interruption to therapy the previous signs of hypertension will reappear. 

b.   False.

QUESTION No. 10:

What another antihypertensive drug do you recommend?

a. beta-adrenoceptor antagonists

b. calcium channel blockers

c.    reserpine or the another  centrally acting antihypertensive drug (clonidin, methyldopa)

d.   ACE inhibitors

ANSWER No. 10:

a. False. Beta-adrenoceptor antagonists are not suitable because of the co-existing peripheral vascular disorder of the lower extremities. Moreover,  postural hypotension  from these drugs in elderly patients often occurs. 

b. True. Calcium channel blockers are drugs of choice (i.e. because of the co-existing peripheral vascular disorder of the lower extremities).

c. False. Reserpine is not appropriate. It may decrease cognitive functions and damage the orientation of an old patient, cause depression and possibly predispose to Parkinsonism due to atherosclerosis of the CNS. Moreover, reserpine  increases secretion of HCl in the stomach through a peripheral effect and brings about diarrhoea (dehydration). An increase in blood pressure in case of a sudden interruption of therapy with clonidine can be observed (risk of noncompliance of old patients is very high).  Methyldopa may cause hypotension and sedation. Dihydralazine and endralazine are not suitable. They lead to tachycardia (which may even cause angina) and retain water and NaCl.

d.  ACE inhibitors could be used. Such therapy, however, will be expensive.

It was concluded: Antihypertensive therapy will continue. If the treatment of hypertension were interrupted,  the patient´s blood pressure would probably soon get back high values. Because of adverse effects due to hydrochlorothiazide, the doctor replaced it  by a calcium channel blocker – nifedipine.

During the next months after the drug replacement, the patient´s blood pressure remained within the range of 140-150/90-95 mmHg and plasma electrolytes within physiological limits. 

Conclusion:

In an old patient suffering from hypertension, serious hyponatremia and hypokalemia were seen. These changes were attributed to a short-term therapy with hydrochlorothiazide the dose of which was rather high (25 mg/day) in relation to the patient´s age. In the elderly the dose should not exceed 12.5 mg/day.

 
In the elderly, therapy of hypertension demands care. Because of the variable sensitivity of target tissues and changes in the pharmacokinetic of drugs as results of physiological and pathological alterations in elderly,  particular unwanted effects from drug therapy can develop. Tubular function declines together with glomerular filtration with age. These changes are reflected in the increasing plasma creatinine and urea concentrations often seen with age (not seen in our patient). Drugs that are mainly excreted via the kidney are likely to accumulate in patients in their seventies and eighties. On the other hand, there is a tendency to postural hypotension in the elderly. When checking the treatment of hypertension,  blood pressure should be measured in the vertical position, as well as supine. The tendency to orthostatic hypotension signals the need of dosage reduction of antihypertensive drugs.  
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