WHL In Focus Statement

Can non-pharmacological interventions reduce doses of drugs needed for the treatment
of hypertension?

Summary

Non-pharmacological approaches lower medication requirements in patients with
hypertension. A decreased salt intake to a sodium value of about 80 mmol/d lowers blood
pressure in the presence of diuretics, beta-blockers, co/nverting enzyme antagonists and
sympatholytics, but apparently not in patients treated solely with calcium antagonists. A
reduced medication requirement is seen in about half of patients, suggesting that the
phenomenon of "salt-sensitivity" still applies. Weight loss is an effective adjunctive therapy
and simultaneously improves other cardiovascular risk factors. A high alcohol consumption is
a confounding factor in the drug treatment of hypertension. Reducing the alcohol intake of
hypertensive heavy drinkers significantly lowers their blood pressures and drug requirements.
Aerobic exercise is an effective non-pharmacological treatment, which simultaneously fosters
weight loss and improves risk factors. Potassium supplementation does not decrease
medication requirements in drug-treated patients who are ingesting a low salt diet, but may do
so in those eating large amounts of salt. Non-pharmacological approaches should be included
in the management of all hypertensive patients, irrespective of their drug therapy. These
should include weight reduction through decreased food and alcohol consumption as well as
regular, programmed exercise. Patients should be instructed in a low calorie diet rich in fresh,
rather than processed products and high in fruits and vegetables. Such a diet will contain
relatively little salt, reduced fat, and ample amounts of potassium and calcium. However,
physicians should not lose sight of the fact that cigarette smoking remains the most important
risk factor to be addressed in their hypertensive patients.

Introduction

The merits of non-pharmacological approaches in the management of hypertension have been
debated in numerous reviews, meta-analyses, and reports (1). The World Hypertension
League itself has published three consensus statements on selected aspects of this subject,
namely, on weight control (2), physical activity (3), and alcohol consumption (4). Although
agreement on all aspects of non- pharmacologic treatment has not yet been attained, the
evidence in support of non-pharmacologic treatment is convincing (5). The purpose of this
report is not to review the entire topic of non-pharmacologic therapy as such, but rather to
concentrate its specific role in augmenting pharmacological therapy and facilitating a
reduction in medication requirements.

Salt reduction

Salt intake and its relationship to blood pressure continues to be a major area of investigation
(see 6 for review). Recent highlights of which all clinicians should be aware include
publication of the Intersalt study and meta- analyses largely engendered by the Intersalt
findings (7). Salt reduction and the response to antihypertensive drugs has been the topic of an
earlier review (8). Salt reduction generally results in an additional decrease in blood pressure
in the presence of most, but not all antihypertensive agents. Salt reduction augmented the



hypotensive effect of chlorthalidone in two investigations, but not that of hydrochlorothiazide
in another (9-11). The effect of beta- blockers was augmented by salt reduction in three
studies (11- 13). Angiotensin converting enzyme inhibitors lowered blood pressure even more
effectively when dietary salt intake was reduced (14). The combined effect of angiotensin
converting enzyme inhibitors and salt reduction was recently investigated in detail by Singer
et al. (15). They performed a double-blind crossover study of the effects of moderate salt
reduction in 21 patients with essential hypertension who were already being treated with the
combination of a converting enzyme inhibitor and a diuretic. After one month of captopril (50
mg twice daily) and hydrochlorothiazide (25 mg once daily) therapy at their usual level of salt
intake, the subjects were instructed in a reduced salt intake (80 - 100 mmol/day sodium).
Their supine blood pressure was 147/96+5/2 mm Hg prior to salt reduction. After achieving a
reduced salt intake, the subjects were randomized to "slow sodium" capsules or placebo. The
study showed an added effect of salt reduction on mean arterial blood pressure, which was
reduced by 5-7%. The decrease was correlated with the reduction in salt intake. The authors
suggested that the blockade of the renin- angiotensin system afforded by captopril may
augment the effects of salt reduction, since presumably increases in angiotensin II otherwise
engendered by salt reduction are thereby avoided. In his commentary on this paper, Morgan
(16) pointed out that salt reduction is a desirable alternative to increasing diuretics in
pharmacologically treated patients. Increased diuretics could lead to further metabolic side
effects, potassium losses, low magnesium levels, higher uric acid values and further
cholesterol elevation. He suggested that a combination of low dose thiazide therapy and
moderate salt reduction should be ideal in achieving the maximum blood pressure reduction
with the minimum of side effects. Morgan suggests that moderate salt reduction (50-100
mmol/d) is readily attained by not adding salt at the table or in cooking, the use of a reduced
salt bread and cereal, and avoidance of high salt-containing foods (fast foods, prepared meats).
Weinberger et al. (17) reduced the dietary salt intake of 100 patients undergoing
pharmacological treatment of hypertension. All had blood pressures well controlled (140/90
mm Hg) with medication. The medications regularly included a thiazide diuretic. Beta-
blockers, calcium antagonists, converting enzyme inhibitors and sympatholytics were also
employed. The study was designed to explore the feasibility of long-term reduced salt intake
in an American clinic population. The subjects were recruited by advertisement; they
expressly volunteered to be instructed in a low salt diet. The subjects were followed by
physicians who were instructed to reduce their medication if mean blood pressure fell by at
least 8 mm Hg. Salt intake was documented by frequent 24 hr urine collections. The subjects
were instructed by expert dietitians. The food preparer in the family was identified and
specifically trained in "low salt" cooking. A telephone "hot line" was provided so that
questions could be quickly answered. The subjects were given chloride titrator sticks so that
they could assess their level of compliance in first morning voided urine samples (18). The
educational methodology to this study has been published (19).

Half of the subjects attaining a sodium excretion of less than 80 mmol/d reduced their blood
pressures sufficient to permit a reduction in their medications. Since only half of these
motivated subjects were able to achieve adherence despite the presence of a dedicated team to
help them do so, it appears that a reduced salt intake diet may not be as easily attained as
Morgan and others have suggested (15,16). In part, the difficulty may stem from the amount
of salt in processed foods. This fact has not been lost on food producers; "low salt" products
are becoming increasingly available for those who need them. A few rules with respect to
food preparation are generally not enough; professional help is needed. Finally, there are
indications that a reduced salt intake has no additive effect with calcium antagonist drug
therapy (20,21). Similarly, thiazide diuretics and calcium antagonists appear to exhibit little
additive effect. The reasons for this rather unexpected result may be related to a mild



natriuretic effect of calcium antagonists (22). Further investigations of this issue are needed to
clarify this issue.

Weight loss

This topic was discussed in an earlier WHL consensus statement (2). Further, the Intersalt
study also addressed the relationship of body mass index to blood pressure (7). Obesity is
central to a constellation of risk factors, each of which calls for its own particular dietary
considerations and interventions. These are beyond the scope of this discussion. Nevertheless,
clinicians must be aware of the current attention given to the "deadly quartet", or syndrome
"X" as it has been termed in Europe. This controversial constellation features central obesity,
insulin resistance, hyperlipemia and hypertension (23). It calls for simultaneous consideration
of lipid and carbohydrate metabolism, obesity in general, and the treatment of hypertension. It
underscores the complexity of these interrelationships on the one hand, while on the other
offering numerous simultaneous avenues for non-pharmacological approaches. For instance,
if persons featuring the "deadly quartet" can be compelled to lose weight, lower their fat
intake and also exercise regularly and vigorously, it is likely that all four features of this
syndrome will be addressed simultaneously. A clinical overview of dyslipidemias and their
management has recently been published (24). Obesity may account for as much as one-third
of all hypertension (25). Weight loss results in decrease of blood pressure, independent of
other variables such as salt intake (26). Further, weight loss may cause salt sensitive
individuals to become less salt sensitive (27). MacMahon et al. (28) have also shown that
weight loss lowers blood pressure in hypertensive patients compared to controls, while at the
same time improving their putative cardiovascular risk. In a 21 week study, weight loss
reduced blood pressure as well as metoprolol, while it increased HDL-cholesterol and
decreased total cholesterol. Metoprolol also decreased blood pressure, but increased total
cholesterol and decreased HDL- cholesterol. Although long-term follow-up is not available,
the data nevertheless emphasize the importance of weight loss. As with salt reduction,
compliance is a major problem. Eliahou et al. reported on weight loss as a management
strategy in over 200 subjects visiting a community clinic (29). They reported that 20% of their
patients did not complete the treatment program and that 40% did not adhere to the dietary
regimen. However, in the 60% remaining, more than two-thirds achieved normal blood
pressure with a loss of half their excess weight, even if they remained above ideal body
weight. Oberman et al. (30) conducted a multicenter trial of pharmacologic and non-
pharmacologic therapy (The TAIM Study) in 692 hypertensive patients, who were 110 to
160% above ideal body weight. The diet interventions were: usual, low salt- high potassium,
and weight loss. The drug interventions were: placebo, chlorthalidone, and atenolol. Nine diet
plus drug combinations were studied. The degree of salt reduction achieved as reflected by 24
hr urinary sodium excretion was from 133 mmol/d to 100-110 mmol/d, while the amount of
weight loss attained ranged from 3.2 to 6 kg. After six months, the chlorthalidone plus usual
diet group had an increased cardiovascular risk, despite a decreased blood pressure because of
undesirable plasma lipid changes. All other groups showed favorable cardiovascular risk
profiles. However, the best cardiovascular risk profiles were identified in groups combining
drug therapy plus weight loss. The authors concluded that weight loss was the most important
adjunctive treatment in reducing overall cardiovascular risk.



Alcohol Consumption

The WHL has also reviewed this topic in detail (4). Numerous epidemiological studies
suggest that regular alcohol intake in excess of four drinks per day (>100 g ethanol) increases
blood pressure in both men and women (31). The Intersalt study also addressed this issue (7).
A pressor effect of regular alcohol consumption was demonstrated even in normotensive
subjects by Puddey et al. (32) They also examined the interaction between regular alcohol
intake and pharmacological therapy in hypertensive subjects (33). Forty four men with treated
essential hypertension who were moderate to heavy drinkers took part in a randomized,
controlled, cross-over trial of the effects of alcohol intake on blood pressure. Usual
antihypertensive treatment was maintained throughout six weeks of normal drinking and six
weeks of drinking only a low-alcohol beer. Estimated alcohol consumption decreased from
452 to 64 ml per week in these subjects. Systolic and diastolic blood pressures were 5 and 3
mm Hg lower respectively at the end of the low alcohol, compared to the high alcohol period.
Regression analysis suggested that reduction in alcohol intake contributed to the fall in both
systolic and diastolic blood pressures independently of changes in body weight. The authors
conclude that curtailing alcohol intake reduces the need for antihypertensive drugs (33).
Further, heavy drinking should be considered in patients whose blood pressures become
difficult to control. Avoidance of heavy drinking should be included in any comprehensive
management program in hypertensive patients, irrespective of their drug requirements.

Aerobic Exercise

The role of physical exercise in the management of hypertension was the subject of WHL's
"In the Focus Statement" in 1991 (3). The reader is also referred to a recent exhaustive review
by Tipton (34). Regular aerobic exercise is associated with a reduced risk for hypertension
(35). The effect of exercise is independent of body weight, alcohol ingestion, or electrolyte
intake (36). Recently, an epidemiological investigation of physical activity of male, college
alumni from the University of Pennsylvania (37) has shown that physical activity is
associated with reduced occurrence of non-inulin-dependent diabetes mellitus (NIDDM).
These findings are immensely important, since NIDDM is closely associated with
hypertension and the occurrence of both greatly add to the risk of cardiovascular events.
Protection afforded by exercise (quantitated in kcal. per week from city blocks walked, stairs
climbed, and calories expended in leisure time sports activities) was independent of body
mass index, weight gained since college, blood pressure, family history of diabetes or
hypertension, all of which were independent risk factors. Interestingly, the protective effects
of exercise were greatest for those at the highest risk for developing the disease. Since
exercise improves glucose tolerance, lowers insulin levels, increases peripheral sensitivity to
insulin, and decreases sympathetic tone, mechanisms are at hand which may explain these
findings. These mechanisms are of interest in terms of the association recently identified
between disturbed carbohydrate metabolism and hypertension, even in hypertensive patients
who have normal glucose tolerance (38). This association is receiving considerable attention
(39). A number of well-performed prospective, randomized, clinical trials indicate that
exercise decreases blood pressure in patients with hypertension to a similar degree as do salt
reduction or weight loss (40-42). The effect of exercise is independent of weight loss.
However, both are desirable. Exercise results in weight loss accompanied by preserved lean
body mass, while diet alone decreases both body weight and lean body mass.  Numerous
studies on the interaction between aerobic exercise and antihypertensive agents have been
performed; however, these have generally examined the effects of antihypertensive agents on
exercise performance (36). An exception is the study by Ades and associates (45). These



investigators randomized hypertensive patients into three groups. A non-drug-treated, but
exercised control group was compared to a propranolol-treated, exercised group and a
metoprolol-treated, exercised group. Exercise decreased mean blood pressure by about 8-10
mm Hg in the non-drug-treated group and in the metoprolol-treated group, but not in the
propranolol treated group. It is possible that the antagonism of a-2 receptors may interfere
with blood pressure-lowering effects of exercise. A weakness of this report is that no non-
exercised placebo group was included. However, the study indicates that exercise may lower
blood pressure in patients being simultaneously treated for hypertension. In conclusion,
aerobic exercise both lowers blood pressure and has independent, desirable effects on control
of weight gain, plasma lipid values, and carbohydrate tolerance. Aerobic exercise should be
included in every non- pharmacological regimen, irrespective of medication requirements. A
tailored program of walking, avoidance of elevators, and leisure time activity should be
encouraged. The presence of underlying heart disease, left ventricular hypertrophy, and other
forms of end organ damage, warrant added supervision by the physician.

Potassium

A large body of evidence suggests that potassium intake is inversely associated with blood
pressure and that an increase in potassium may lower blood pressure in patients with
hypertension. Numerous trials have been conducted to address the latter issue. These trials
were recently subjected to a meta-analysis by Cappuccio and MacGregor (46). A total of 19
clinical trials were examined. According to their calculations, systolic blood pressure was
lowered by about 6 mm Hg and diastolic blood pressure by about 4 mm Hg with potassium
supplements. The magnitude of the blood pressure-lowering effect was greater in patients
with higher blood pressures and appeared to be more pronounced the longer the duration of
the supplementation. Meta-analyses may be misleading despite their impressive mathematics,
since diverse and heterogeneous trials are frequently included, some of which are better
controlled than others. However, data from intervention trials coupled with epidemiological
evidence provide a compelling argument. Grimm et al. (47) conducted a randomized, placebo-
controlled, double-blind clinical trial of potassium chloride supplementation in 287
hypertensive men who were treated with medication. The object of their study was to
determine if potassium chloride could reduce the need of medication. A total of 142 were
given potassium chloride and 145 were given placebo in addition to a low sodium diet. The
patients medications were then withdrawn and they were followed for a period of 2.2 years.
Patients receiving potassium chloride had higher serum and urinary potassium levels.
Seventy-nine participants in each group required reinstitution of antihypertensive medication
according to strict indications defined by protocol. No significant differences in systolic or
diastolic blood pressure were observed between the groups. The authors concluded that
potassium chloride supplementation did not reduce the need for antihypertensive medication
in hypertensive men on a restricted salt diet.  In their commentary on this paper, Kaplan and
Ram (48) pointed out that the study by Grimm et al. (47) involved only white men and that
benefits of potassium supplementation may be greater in black as compared to white subjects.
Further, they argued that prevention of an increase in blood pressure may be different than
initiating a decrease. In addition, a low salt diet would be expected to minimize any effects of
potassium, since potassium salts seem to exert their effects by initiating natriuresis. Finally,
they pointed out that evidence exists showing desirable vascular protective effects of a high
potassium intake that are independent of effects on blood pressure. All of these points may be
important. However, supplements are expensive and may occasionally be dangerous. Whether
or not non-chloride containing potassium salts exert the same effect as potassium chloride,
particularly with respect to natriuresis, is not clear. Overlack (49) was not encouraged by the
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blood pressure-lowering effects of potassium combined with non-chloride anions. On the
other hand, Siani et al. (50) reported highly impressive effects on blood pressure engendered
by a high potassium diet consisting largely of steamed, rather than boiled vegetables. This
regimen allowed a reduction of the patients' medication. The putative mechanisms of such a
maneuver have recently been addressed by Krishna and Kapoor (51). These investigators
performed a metabolic study on 12 patients with hypertension who received a fixed diet
except for potassium (in the food), which was offered at either 16 or 96 mmol/d. Low
potassium intake was associated with a 6 mm Hg increase in mean blood pressure, a decrease
in sodium excretion, a decrease in renin and aldosterone, whereas arginine vasopressin and
atrial natriuretic peptide values were not affected. Thus, potassium intake and sodium intake
ie. excretion, appear irrevocably connected. While potassium supplementation is not a non-
pharmacological intervention, it suggests the importance of a natural diet high in potassium.
Such a diet is likely to contain more fresh fruits and vegetables, thereby favorably influencing
salt, fat, and probably also caloric intake. From an evolutionary perspective, physiological
adaptations to a naturally high potassium intake should not be casually dismissed.

Conclusions

Any antihypertensive drug therapy should be accompanied by intensive non-pharmacological
treatment. Weight control, alcohol moderation, and regular aerobic exercise should be
immediate goals. Ample fruits and vegetables, fresh rather than processed foods, and attention
to reduced fat consumption and avoidance of added salt intake will result in a diet that would
satisfy most, if not all advocates of dietary management. Investigations in which simultaneous
efforts to reduce salt intake, weight, and alcohol consumption have been published by Stamler
et al. (52). Their results were duly encouraging, supporting the notion that a holistic view is
appropriate. Non-pharmacological approaches may enable some patients to discontinue drug
treatment indefinitely. A decreased salt intake to a sodium value of about 80 mmol/d lowers
blood pressure in patients treated with diuretics, beta-blockers, converting enzyme inhibitors
and sympatholytic drugs, but perhaps not in those patients treated solely with calcium
antagonists. A reduced medication requirement is seen in about half of patients, suggesting
that salt-sensitivity plays a role as well. Weight loss is an effective adjunctive therapy and
simultaneously improves other cardiovascular risk factors. Reducing the alcohol intake of
hypertensive heavy drinkers significantly lowers their blood pressures and drug requirements.
Regular exercise is an effective non- pharmacological treatment, which simultaneously fosters
weight loss and improves risk factors. Its effects may be blunted by some pharmacological
treatments. Potassium supplementation does not decrease medication requirements in drug
treated patients who are ingesting a low salt diet, but may do so in those eating large amounts
of salt. However, the initial step in non-pharmacological treatment should concentrate on
whether or not the patient smokes cigarettes. If so, stopping this habit is more important for
the patient's welfare than either pharmacological or non-pharmacological treatment. The
cardiovascular risk of the smoking hypertensive patient is so high that the importance of
stopping smoking overshadows all other non-pharmacological interventions. Moreover,
convincing evidence has been recently published showing that smoking per se may increase
blood pressure (53).
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