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Introduction

Hypertensionisone of the most important heal th pro-
blemsinBrazil. It raisesthesocid-medica costs, mainly becau-
seof itscomplicationssuch ascerebrovascul ar diseases, co-
ronary artery diseasesand vascul ar diseasesof theextremities,
inadditionto cardiacheart failureand chronicrenal failure.

Since 1963, cardiovascular diseases have outnum-
bered other causes of death; they presently account for
27% of all deaths. Therewasanincreaseinthemortality risk
from these di seases between 1980 and 1984, followed by a
decreaseuntil 1996.

Different from North America, which showed a60%
mortality reductionfrom cerebrovascul ar causesand a53%
reduction from coronary artery causes, in Brazil (Figure 1)
the reductions observed were 20% and 13%, respectively.
Thetrendsof mortality risk by cardiovascular diseasesare
differentinthevariousregionsof thecountry; thereisade-
creasein the Southeast and South, anincreasein the Cen-
ter-West and Northeast, and stablelevelsintheNorth!(B).

There are few prevalence studies and they do not
represent thereality of the country. Theinvestigations
shown in Figure 2 indicate high prevalence between 22-
44%2 (B)*¢(A) "(C). Duetothisreality, control programs
should be established throughout the country.

Diagnosis and Classification
Hypertension isdiagnosed by measuring blood pres-

sureusing themethodsand conditionsdescribedon Tablel,
accordingtotheblood pressurelevelsreportedon Table2.
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Fig. 1-Mortality inBrazil from 1980t0 1996. Percentageof decreaseadjusted by age.
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Fig. 2- Prevalenceof arterial hypertension: populational studiesfor arterial blood
pressure = 140/90mmHg.
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Measurement of Arterial Pressure!’1%(D)

The mercury column manometer isthe most appro-
priate device. The aneroid variety must be tested every 6
monthsand the el ectronic model sareindicated only when
validated.

Diagnostic Routine (D)

A minimum of two blood pressure measurements must
betaken at each medical examination, bothwith the patient
seated; if diastolic pressuresshow differencesabove5mm
Hg, new measurementsshould betakenuntil asmaller diffe-
renceisobtained. In afirst evaluation, the measurements
must betakeninboth upper limbs. If adifferenceisnoticed,
thearmtobeusedistheonewiththehigher blood pressure.
M easurements should berepeated in at least 2 or more
appointments before the diagnosis of hypertensionis
confirmed.

M easurement i n orthostati c position must betaken at
least duringtheinitial evaluation, especially for theelderly,
or for diabetic patientswith dysautonomias, al cohol addic-
ts, and users of antihypertensive medication.

Table1—-Measurementsof arterial blood pressure

1. Makesurethat the patient’ sbladder isnot full or that the patient has not
practiced physical activities, or ingested al coholic drinks, coffee, food or
has smoked up to 30 minutes beforethe measurement. K eep legsuncrossed
and arm at heart level®3(B) *4(D).

2. Let the patient rest for 5-10 minutes®1*1*15(B).

3. Useacuff of appropriatesize (rubber bag; width = 40% and length = 80%
of arm circumference)'*(B).

4. Palpatetheradial pulse and inflate the cuff until the pul se disappearsto
estimate the systolic pressure’(D).

5. Place the stethoscope’ s chestpiece over the brachial artery’(D).

6. Rapidly inflatethe cuff until reaching 20 to 30 mmHg abovethe estimated
level of systolic pressure. Deflate cuff slowly*’(D).

7. Determinethe systolic pressure upon beginning of sounds and diastolic
pressure upon disappearance of sounds. Do not round up val uesto digits
ending in zero or five'’(D).

Table2—Classification of arterial blood pressure (> 18 yearsold)
and guidelinesfor follow-up with maximum intervals, modified
according tothe patient’sclinical status®(B)

Classification Systolic  Diastolic Follow-up

Optimal <120 <80 Re-evaluatein 1 year

Normal <130 <85 Re-evaluatein 1 year

Borderline 130-139 85-89 Re-evaluatein 6 months*

Hypertension

Stage 1 (mild) 140-159 90-99 Confirmin 2 months*

Stage 2 (moderate)  160-179  100-109 Confirmin 1 month*

Stage 3 (severe) >180 >110 Immediate intervention
or re-evaluatein 1 week”

Isolated Systolic > 140 <90

*When systolic and diastolic pressuresarein different categories, the clas-
sification should follow the higher level encountered

Consider intervention according to major risk factors and comorbidities.
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Criteria for Diagnostic Classification and
Follow-up Recommendations?’(D)

Any numerical valueisarbitrarily attributed and any
classificationisinsufficient. Onemust consider, inaddition
tothepressurelevels, thepresenceof risk factors, comorbi-
ditiesandtarget organslesionslisted on Table 3.

Children and adolescentshavetheir arterial pressure
classified accordingtothepercentilesof height and gender.
Vaues? 95 percentileareregarded asarterial hypertension.

Clinical Investigation and Therapeutic Decision

Theobjectivesof theclinical investigationincludethe
confirmation of persistent elevation of arterial pressure,
evaluation of lesionsintarget organs, identification of car-
diovascular risk factor, diagnosis of associated diseases
and etiology of hypertension. Toreach thisgoal, onemust
consider: a) clinical history —inadditiontotheusual dataof
thepatient’ sgender, age, race, socioeconomic status, smok-
ing habits, timesinceonset of hypertension and bl ood pres-
surelevels, overweight and obesity, symptomsof coronary
artery disease, stroke, or coronary artery diseasein family
members(inwomen < 65 yearsold and men<55yearsold),
signsand symptomsof cardiac heart failure, family history
of hypertension, cerebral vascular disease, early/sudden
desath of closefamily members, peripheral vascular failure,
depression, anxiety, panic, renal disease, family situation,
diabetesmellitus, salt and a cohol intake, useof medication
or drugsthat might affect arterial blood pressure, risk fac-
torsfor atherosclerosis, level of physical activity, dyslipide-
mia, weight lossand evidence of secondary hypertension,
which must always be analyzed when characteristic mani-
festationsarepresent b) physical examinations—emphasi z-
ingweight and height, mitral and aortic murmurs, abdominal
circumference, rales, roaring, sibilus, signs of secondary
hypertension, abdominal masses (tumors, aneurisms, hy-
dronephrosis, polycystickidneys), measurementsof arterial
blood pressure, abdominal murmurs (renal, aortic), pulse
rate, brachial, radial, femoral, tibial and pedispulses, carotid
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pal pation and auscultation, presence of edema, venous
stasis, concise neurological exam, thyroid pal pation, eye
ground exam, ictus suggestive of left ventricular hy-
pertrophy/dilatation, third heart sound (systolic dysfunc-
tionof left ventricle), hyperphonesisof A2; c) routinelabo-
ratory tests—urinalysis, potassium, creatinine, fasting glu-
cosetest, total cholesterol, HDL-cholesterol, triglycerides
and el ectrocardiogram; L DL -cholesterol may beestimated
when triglycerides|evel are below 400mg/dl using thefor-
mula: LDL-cholesterol =total cholesterol - HDL-cholesterol
- triglycerides/5; d) complementary evaluation if thereis
evidenceof secondary hypertension, target organinjury, or
associated diseases? (D).

Todtart thetreatment, onemust consider theblood pres-
surelevel sandthepatient’ srisk accordingto Tables3and 4.

Multiprofessional Approach
Arterial hypertensionisamultifactorial diseaseandas

itinvolvesguidelinesdirectedtovariousobjectives, it may
demand help from other healthcare professionals in addi-

Table3- Componentsfor stratification of patient individual risk
according to the presence of risk factorsedamageto target organs (D)

Major risk factors:

* Smoking;

« Dyslipidemias;

« Diabetes Mellitus;

« Age>60yearsold;

« Family history of cardiovascular diseasein:
- Women < 65 yearsold;
-Men<55yearsold.

Damageto target organsand cardiovascular diseases:
« Cardiac diseases:
- Left ventricular hypertrophy;
- Anginapectoris or previous myocardial infarction;
- Previous myocardial revascularization;
- Heart failure
« Ischemic episode or stroke;
« Nephropathy;
« Arterial vascular disease of extremities;
« Hypertensive Retinopathy.

Table4 —Therapeutic decision according to blood pressure values and classification of patient individual risksregarding the presence of risk factorsand
damageto target organs®(D)

Risk A

Risk B Risk C

Absence of risk factors
and damage to

Presence of risk factors
(not including diabetes

Damage to target organs,
cardiovascular disease

(= 160/ = 100)

target organ mellitus) and no damage to clinically identifiable
target organs and/or diabetes mellitus
Normal/Borderline LSC LCS LCs*
(130-139/85-89)
Stage 1 LSC LSC** LSC+DT
(140-159/90-99) (up to 12 months) (up to 6 months)
Stages2 and 3 LSC+DT LSC+DT LSC+DT

LSC = lifestyle change; DT = drug treatment.
* DT, if heart failure, renal failure or diabetes; ** DT, if multiplerisk factors.
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tion to the physician. The setup of this multiprofessional
teamwill provideadifferentiated approachto hypertensive
patients®(A).

The Team

It may be composed of physicians, nurses, nurse
aides, nutritionists, psychologists, social assistants, phy-
sical education teachers, pharmaci sts, management em-
ployees, and community agents. Itisnot necessary tohave
thiswholegroup composing theteam.

Team Actions

They intend to promote health, educational activities
emphasizinglifestylechanges, correctionof risk factorsand
production of educational material; training of professio-
nals, referralstoother professional's, when appropriate; indi-
vidual and group assistance; participationinresearch pro-
jects; program management.

Individual Actions

Actionscharacteristictoeach professional ; however,
thereare situationsin which the functions are common to
morethan oneprofessional andthey will beperformed natu-
rally using uniform language and approach.

Community Programs

Formingleaguesand associationsof hypertensivepa-
tientsmay increasecomplicanceand becomeaninstrument
of pressurewith authoritiesin order toimprovethequality
of assistance offered to hypertensive patients.

Non-drug Treatment
M easuresof better Effectiveness

Reduction of body weight and maintenance of ideal
body weight —body massindex (weight in kilogramsdivi-
ded by square value of height in meters) between 20 and
25 kg/n¥, because thereis adirect association between
body weight and arterial blood pressure?>(A).

Reduction of sodiumintake—itishealthy toingest up
to 6 g/day, which isthe equivalent of 4 shallow coffee
spoonsof salt (4 g) and 2 g of salt presentinnatural food; it
isimportant to reducetheamount of salt addedtofood and
to avoid having the salt shaker on thetableand eating in-
dustrializedfood. A regular diet containsbetween 10-12 g/
day of sodiunté(A).

Greater potassiumintake—adiet richinvegetablesand
fruits contains 2-4 g/day and can be hel pful tolower blood
pressure, aswell aspreventing arterial hypertension?’(A).
Salt substitutes containing potassium chlorideand alower
amount of sodium chloride (30-50%) are helpful to reduce
sodium intakeand increase potassium intake.

Reduction of alcoholic beverage consumption?®2®
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(D) 3034(B) *(A) —for alcohol consumers, the ingestion of
a coholic beverages must be limited to 30g of alcohol/day,
contained in 600 ml of beer (5% alcohol) or 250 ml of wine
(12% alcohal) or 60 ml of distilled drinks (whiskey, vodka,
sugar caneliquor - 50%al cohol). Thislimit must bereduced
to half in men with low body weight, women, overweight
individualsor thosewho havehighlevelsof triglycerides.

Regular physical activities®*(A) 3*(D) —thereisanin-
verserelationship betweenthelevel of physical activity and
theincidence of hypertension; regular physical activity
reducesblood pressure (Table5).

M easur eswithout Definitive Scientific Evaluation

Calcium supplements3$37(A), magnesiunt®(D), vege-
tarian dietsand anti-stressmeasures.

Associated M easur es

Quit smoking—thismust berecommended because of
its association with ahigher incidence of cardiovascular
mortality, andincreased|evel sof arterial pressuremeasured
on an outpatient basis3*4}(B). Smoke quitting must be ac-
companied by caloricrestriction and increasein physical
activity inorder to avoid possibleweight gain. Exposureto
smoke, passivesmoking, isalsoacardiovascular risk factor
which must be avoided*(D).

Control of diabetesand dyslipidemias—glucoseinto-

Table5—Physical activity recommendation®

Populational recommendations
Anadultindividual should practiceat |east 30 minutes of mild to moderate
physical activity in a continuous or accumulated mode most days of the
week (B), implementing small changesto thedaily routine, such as: using
the stairs instead of the elevator, walking instead of driving the car, and
practicing leisure activities, such as dancing.

Individualized recommendations
Type: dynamic exercise (long walks, running, cycling, dancing, swimming)
(A)
Frequency: 3-5 times/week (B)
Duration: 30-60 minutesinacontinuousmode (individual swith borderline
blood pressure or obesity: 50-60 minutes) (B)
M oderateintensity (B) established:
« simple: ableto talk during exercise
« precise: control the heart rate (HR) during exercise:

- sedentary - % HR reserve (heart ratereserve) recommended = 50 and 70%
- conditioned - % HR reserve (heart rate reserve) recommended = 60 and 80%

Tocalculatethetraining heart rate, usetheformula:
« Training Heart Rate = (HRmax - HRrest) x % recommended HR reserve +
HRrest
* HR reserve = HRmax - HRrest
* MaximumHR (HRmax) = measured during treadmill stresstest or calculated
by 220 —age
* Resting HR (HRrest) = measured after 5 minutes of rest with patient in
supine position

Resistance exer cise:
They can be done, but should be performed in association with aerobic
exercises because their effects on the prevention of hypertension are not
conclusive (D).

Notice: table updated compared to the original document.
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lerance and diabetesarefrequently associated with arterial
hypertension, causing the occurrence of cardiovascul ar
diseases and complicationsfrom diabetes*(A) “(B). Pre-
ventionisbased mainly onahypocaloric diet, regular prac-
tice of aerobic physical activities and reduction of simple
sugar intake. These measures also intend to keep arterial
blood pressurebel ow 130/80 mmHg*3(D). Hyperchol estero-
lemiaand ehypertriglyceridemia, withlow HDL -cholesterol,
areimportant cardiovascular risk factors*(D).

Thebasisfor controlling dyslipidemiasisrepresented
by dietary changeswith reduction of fat intake and partial
replacement of saturated fatsby mono- and polyunsatura-
tedfats, aswell asreduction of daily chol esterol intake*(D).

Avoid medicationsthat increase arterial blood pres-
surelevels23(D), listed on Table6 a ongwith specificguide-
linesfor each type of medication.

Drug Treatment

Objective—To reduce cardiovascular morbidity and
mortality in hypertensive patients. Theobjectiveisreached
in patientstreated with diuretics*’(A), betablockers*’(D),
angiotensine-converting enzyme (ECA) inhibitors*(A),
antagonistsof AT 1 receptor of angiotensinall —(Al1)*(D)
and in older patientswho use cal cium channel antago-
nists*®(A); the majority of the studies ended up using an
association of drugs.

Table6 - Drugsthat can raise blood pressureand itstreatment?(D)

Drugsthat raise blood pressure Recommended therapy

ACE inhibitor, Prazosin

ACE inhibitor, calcium
channel antagonist, clonidine

Corticoids

Cyclosporin

Amphetamines, cocaine and derivates
(acute use)

Consider asan adrenergiccrisis

Conventional Treatment,
adjust doses or associate

Erythropoietin, antiinflammatory,
anorexigenics, contraceptives,
antidepressants
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Target of Arterial Blood PressureReduction

It shouldbeat | east toval uesbel ow 140/90 mmHg?°(D).
Reductionsto levelsbelow 130/85 mmHg provide greater
benefit?°(D) to patientswith high cardiovascular risk3(A),
diabetic patients especially with microalbuminuria®(A) and
heartfailure, nephropathy andin primary and secondary pre-
vention of stroke*¥(A).

General Principlesof Drug Treatment (D):

» Thedrug must be effectiveoraly, bewell tolerated
and allow the smallest possible amount of daily
doses;

» Withstagel patients, treatment should start withthe
lowest effectivedosespossible;

« With patients|n stages 2 and 3, consider the asso-
ciated use of an anti-hypertensive drug to start the
treatment;

 Observeaminimum of four weeksbeforeincreasing
the dose, replacing monotherapy or changing the
drug association;

« Explainthe patient about the disease, treatment
plans and objectives, theimportance of complying
with the treatment, and adverse effects associated
withthedrugs;

« Consider socioeconomic conditions.

TherapeuticPlanning

Treatment must beindividualized and should maintain
thepatient’ squality of life. Any group of antihypertensive
drugs, except direct-acting vasodil atorsand al pha-blockers,
isappropriatetocontrol arterial blood pressureasinitial mo-
notherapy (Table 7)%(D). Antihypertensiveagentsavaila-
bleinBrazil areshownon Tables8e9.

Chlorthalidonehasshownto be superior todoxazosin
asaninitial treatment drug for ol der hypertensive patients
with other risk factors®(D) 5}(A).

Table7 —Flow chart for thetreatment of arterial hypertension’*(D)

Calcium channel antagonist
Angiotensin |1 type 1 receptor (AT1) antagonist

Monotherapy Drug associations

Stage 1

Diuretic

Beta-blocker Different classesin low doses, mainly for stages 2 and 3
ACE inhibitor

Increase Substitute Add
the dose monotherapy 2" drug

Inappropriateresponse or adver se effects

Increase the dose Change Add
of association the association 34 drug

Inappropriate Response
Add other anti-hypertensive drugs

ACE = angiotensina-converting enzyme; All = angiotensinell.
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Table8—Anti-hypertensivedrugsavailablein Brazil

Dosage (m@) Number of
Medications Minimum Maximum  doses/day
Diuretics
Thiazides
Chlorthalidone 12.5 25 1
Hydrochlorothiazide 125 50 1
Indapamide 25 5 1
Indapamide SR 15 3 1
Loop
Bumetanide 05 *x 1-2
Furosemide 20 ** 1-2
Piretanide 6 12 1
Potassium-sparing
Amiloride (in association) 25 5 1
Spironolactone 50 100 1-3
Triamterene (in association) 50 150 1
Adrenergic I nhibitors
Central Action
Alphamethyldopa 250 1,500 2-3
Clonidine 0.1 0.6 2-3
Guanabenz 4 12 2-3
Moxonidine 0.2 0.4 1
Rilmenidine 1 2 1
Alphal-blockers
Doxazosin (urodynamics) 2 4 2-3
Prazosin 1 10 2-3
Trimazosin (urodynamics) 2 10 2-3
Beta-blockers
Atenolol 25 100 1-2
Bisoprolol 25 10 1-2
Metoprolol 50 200 1-2
Nadolol 20 80 1-2
Propranolol 40 240 2-3
Pindolol (with ISA) 5 20 1-3
Direct Vasodilators
Hydralazine 50 200 2-3
Minoxidil 25 40 2-3
Calcium channel blockers
Phenylalkylamines
Verapamil Coer* 120 360 1
Verapamil Retard* 120 480 1-2
Benzothiazepines
Diltiazem SR* or CD* 120 360 1-2
Dihydropyridines
Amlodipine 25 10 1
Felodipine 5 20 1
Isradipine 25 10 2
Lacidipine 4 8 1-2
Nifedipine Oros* 30 60 1
Nifedipine Retard* 20 40 1-2
Nisoldipine 10 30 1
Nitrendipine 20 40 2-3
Lercanidipine 10 20 1
Manidipine 10 20 1
Angiotensin-converting enzyme (ACE) Inhibitors
Benazepril 5 20 1-2
Captopril 25 150 2-3
Cilazapril 25 5 1-2
Delapril 15 30 1-2
Enalapril 5 40 1-2
Fosinopril 10 20 1-2
Lisinopril 5 20 1-2
Quinapril 10 20 1
Perindopril 4 8 1
Ramipril 25 10 1-2
Trandolapril 2 4 1
Angiotensin || type 1 receptor (AT1) antagonists
Candesartan 8 16 1
Irbesartan 150 300 1
Losartan 50 100 1
Telmisartan 40 80 1
Valsartan 80 160 1

to the original document.

* Retard; SR; CD; Coer; Oros: refer to slow releasing and long acting
pharmaceutical preparations; ** Variable according to clinical indication.
ISA —Intrinsic Sympathomimetic Activity. Notice: table updated compared
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Table9—-Fixed-dosecombinationsof anti-hypertensivesavailablein Brazil

Associations Dosage (mg)
Beta-blocker + diuretic
Atenolol + Chlorthalidone 25+ 125
50 + 12.5
100 + 25

Bisoprolol + Hydrochlorothiazide 25 +6.25
5+ 6.25
10 + 6.25
Metoprolol + Hydrochlorothiazide 100 + 125

Pindolol + Clopamide 10+5

Propranolol + Hydrochlorothiazide 40 + 25
80 + 25

Adrenergic antagonist (CNSaction) + diuretic
Alpha-methyldopa + Hydrochlorothiazide 250 + 25

Angiotensin-converting enzyme (ACE) Inhibitors+ diuretic

Benazepril + Hydrochlorothiazide 5+6.25
10 + 125
Captopril + Hydrochlorothiazide 50 + 25
Cilazapril + Hydrochlorothiazide 5+ 125
Enalapril + Hydrochlorothiazide 10 + 25
20 + 125
Fosinopril + Hydrochlorothiazide 10 + 125
Lisinopril + Hydrochlorothiazide 10 + 125
20 + 125
Perindopril + Indapamide 2 +0.625
Ramipril + Hydrochlorothiazide 5+ 125
Angiotensin || type 1 receptor (AT1) antagonist + diuretic
Candesartan + Hydrochlorothiazide 16 + 125
Irbesartan + Hydrochlorothiazide 150 + 12.5
300 + 125
Losartan + Hydrochlorothiazide 50 + 125
100 + 25
Valsartan + Hydrochlorothiazide 80 + 125
160 + 12.5
Telmisartan + Hydrochlorothiazide 40 + 125
80 + 125
Calcium Channel Antagonists + Beta-blocker
Nifedipine + Atenolol 10 + 25
20 + 50
Calcium Channel Antagonists + Angiotensin-converting
enzyme (ACE) Inhibitors
Amlodipine + Enalapril 25 +10
5+ 10
5+ 20

Notice: table updated compared to the original document.

For the hypertensive patient with arterial blood pres-
sure under control, the association of low doses of acetyl-
salicylic acid may reducetheoccurrence of cardiovascular
complications®?(A).

Prevention of Hypertension and
Associated Risk Factors

Fighting hypertension means preventing theincrease
of blood pressure by reducingtherisk factorsintheoverall
populationandingroupswith higher risk of devel opingthe
disease within the normal limit values (130 - 139/
80- 89 mmHgy*(D) and thosewith afamily history of hyper-
tension. Hypertensionisal so stimulated by excessivebody
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weight%3(D), sedentarisn#(D), high salt intake®(A), low po-
tassium intake“(D) and excessive alcohol consump-
tion®(B). Inthegroupwith bordering normal blood pressu-
relevels, factorssuch asdydlipidemias, glucoseintol erance
and diabetes, smoking, menopause and emotional stress>
(A) also contributetotheincrease of cardiovascular risk.

Preventive measuresinclude: maintenance of ideal
body weight®3(D), regular physical activities®®(D),reduction
insaltintakeandincreasein potassiumintake*(D),avoiding
a coholicbeverages®'(B), following ahealthy diet (Table10)
which should havealow fat content, mainly saturated fats,
low cholesteral, high potassium content and fibers*(D),and
low sodium content?6(A). Thetotal calorie count must be
adjusted for the purpose of achieving and keeping theideal
body weight. Strictly watching theentiredietismoreimpor-
tant thanfollowing upisolated measures®(B).
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Table 10— Dietary Recommendations (D)

Prefer the following:
Cooked, roasted, grilled or stewed foods.
Natural spices: lemon, herbs, garlic, parsley and scallions
Vegetables, fruits, grains, and fibers
Fish and skinned poultry
Skim dairy products.

Itemsto belimited:

Salt

Alcohol

Egg yolk: maximum 3/week

Seafood

Margarine; prefer the creamy types, halvarine, rich in phytosterol.
Avoid

Sugar and sweets.

Fried food. Whole milk and dairy products containing fat.

Red meat richin fat; viscera

Processed and industrialized food: cold cuts and sausages, preserves,

canned and smoked food and salty snacks.
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