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Objective - To assesstheeffect of blood pressure (BP)
control and other cardiovascular risk factorsin patients
with diabetesmellitusinareferral servicefor thetreatment
of hypertension.

Methods - A retrospective study where diabetic pa-
tients(at least 2 fasting glucoselevel sabove 126 mg/dL, use
of hypoglycemicagentsor insulin, or both of these) werein-
cluded. They were evaluated at thefir st appointment (M1)
and at thelast appointment (M2), regarding blood pressu-
re, body massindex (BMI), useof hypertensivedrugs, glyce-
mia, total cholesterol (TC), creatinine, and potassium.

Results- Of 1,032 patientsstudied, 146 patientswitha
mean age of 61.6 years had diabetes, and 27 were men
(18.5%). Mean follow-up was 5.5 years. BP valueswere
161.6x99.9mmHginM1and 146.3x89.5 mmHginM2.In
M1, 10.4% of the patients did not use medications, 50.6%
used just 1 drug, 30.8% used 2 drugs, and 8.2% used 3 or
moredrugs. In M2, these values were 10.9%, 39%, 39.7%,
and 10.4%, respectively. Diureticswerethemost commonly
used medication, wher eas angiotensin-converting enzyme
inhibitors (ACE inhibitors) were those drugs which
presented greater increase when comparing M1 to M2
(24.6% and 41.7%, respectively). Only 17,1% reached the
recommended goal (BP<130x85 mmhg). The other cardio-
vascular risk factorsdid not change significantly.

Conclusion - Our data reinforce the necessity of a
mor e aggressive approach in the treatment of these
patients, despite the social and economic difficultiesin
adhering to treatment.
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It has been proved that bl ood hypertension treatment
isfollowed by an important decrease in cardiovascular
events, intheincidence of stroke, acutemyocardial infarc-
tion, heart failure, aswell asadelay in the progression of
rend failure.

Despiteall these benefits, the number of hypertensive
patients who indeed reach the goal proposed by several
guidelines*3isgtill very low.

Thereasonsfor these frustrating results, evenin the
patientswho adhereto treatment, vary fromthedifficulties
infollowingtheguidelinesrelatedtolifestyle, totheimpos-
sibility of buying the medicationsprescribed.

Wemust takeinto account those health professional's
who, many times, have neglected the recommendations
about theimportance of treatment. Some* apathy” existsin
themedical community concerning rigoroushblood pressu-
recontrol and the concomitant risk factors*.

Currently, the goal for hypertensive patientsis that
blood pressurelevelsshould be< 140 x 90 mmHg.

For special groups(patientswith cardiovascular disea
ses, rendl failure, or diabetes), thegoa saremorerigorousand
blood pressuremust bebelow 130x 85 mmHg 3%, duetothe
highrisk of complications.

Thepreva enceof diabetesmellitustypell intheWes-
ternworldisincreasing. Therisk of cerebrovascular disea-
sesinthesepatientsisgreatly increased, anditisestimated
that 4ineach 5 patientswith diabetesmellitustypell will die
due to cardiovascular diseases. Furthermore, the risk of
death from cardiovascular causesin diabetic patientsafter a
12-year-follow-up isapproximately 3 times greater when
compared withtherisk in nondiabetic patients.

Theseindividuals, even with controlled risk factors
and blood pressure, still haveincreased morbidity 52.

Thesefactsreinforcethe necessity of rigorouscontrol
of risk factorsand of blood pressurein thisspecific group.

DatafromtheHOT Study® demonstrate benefitsinthe
reduction of blood pressurefor va ueslower than 130mmHg
for systolicblood pressureand 85 mmHgfor diastolic blood
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pressure. These benefitswereevident inthe study, causinga
reduction bothinmicrovascular and macrovascul ar disesse.

In this study, the subgroup of diabetic patients com-
prised those who received greater benefitsfrom the rigo-
rous control of pressurelevels.

To adequately control hypertension, the use of many
antihypertensive medicationsisusually necessary *”. This
observation was demonstrated in patients with diabetes
mellitusin the UK Prospective Diabetes Study Group
(UKPDS) ** study, whereanincreased number of antihyper-
tensive drugswere used during the 9-year follow-up.

We observed at the end of the study that, inthe group
of randomized patientsfor rigorous control of blood pres-
sure, 29% used 3 or more hypotensive drugs, whereasin
the group with less strict control of blood pressure, only
11% used thisnumber of medications.

Clinical and experimental evidencehavedemonstrated
that angiotensin-converting enzymeinhibitors(ACEinhibi-
tors) arebeneficial inthetreatment of hypertensivediabe-
tics. These benefits are evident regarding cardiovascul ar
diseasesin general, and even more evident concerning
renal protection 3571113

Recently, benefitsof these medi cationswere demons-
trated even in normotensive diabetics, with asignificant
reduction not only in diabetic morbidity but alsointheinci-
dence of new-onset diabetes ¢,

Therefore, angiotensin-converting enzymeinhibitors
may be considered first-line agentsin the treatment of hy-
pertension in diabetic patients, alone or associated with
other hypotensive agents.

The Hypertension League of the UFG is areferral
center for thetreatment of hypertension and cardiovascular
risk factors, formed by a multidisciplinary staff with
doctors, nurses, nutritionists, and psychol ogists. Appoint-
ments are customized and, when necessary, the treatment
approachisdiscussed with the staff members.

Intheapproachfor thehypertensive patient, thenonme-
dicamentoustrestment isemphasi zed at each appointment.

The League also promotes educational activities,
quarterly, when several themesrelated to cardiovascular
diseases and their risk factors are presented by health
professionalsand later discussed with participants.

TheadherenceratetotheL eagueisexcellent, greater
than 65%ina10-year follow-up.

Theseparticularitiesassureavery satisfactory level of
successin the treatment of hypertensive patients, and we
hope that the same level of efficiency isreached in specia
groups.

The objective of our study wasto assessthe effective
control of blood pressureand other risk factorsin hyperten-
sive diabeticsin areferral center for the treatment of
hypertension.

Methods

From January to March 2000, we assessed retrospecti-
vely the charts of patients enrolled in the Hypertension
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Leaguefrom UFG, and weselected for thestudy all diabetic
patientsunder treatment.

Criteriaused for diagnosisof diabeteswere(1) indivi-
dualswith 2 or morefasting glucoselevelsabove 126 mg/
dL, (2) those who used oral hypoglycemic medication or
insulin, (3) both of these.

Patient datawere collected during thefollowing 2 pe-
riods: M1 (corresponding tothe 1st medical appointment),
and M2 (corresponding to thelast medical appointment at
the League); the interval between these 2 periods varied
fromoneto 10years(5.5+2.6). Weeva uated thefollowing
variables: ageand sex; weight and height; body massindex
(BMI); systolic blood pressure (SBP); diastolic blood pres-
sure (DBP); hypotensive medication used, itsamount and
variations; laboratory tests, glycemia, total cholesterol,
creatinine, and potassium.

To analyze systolic and diastolic blood pressure, we
considered thehighest valuemeasured with the patient seeted.

Regardingthetreatment, we eval uated theuse of anti-
hypertensive medi cation, associated risk factors, and chan-
gesinlifestyle.

Hypotensive medications were assessed regarding
thegroup (cal cium antagonists (CA); beta-blockers (BB);
diuretics (D); angiotensin-converting enzymeinhibitors
(ACEinhibitors); angiotensin || receptor antagonists, and
central vasodilatorsthat have acentral action (VD). We
evaluated their i sol ated or associated use and the number of
associationswhen it was present.

Because of the small number of patientsusing angio-
tensin 11 receptors antagonists, we considered these
patients and those patients using ACE inhibitors as the
samegroup.

Weexcluded the chartsthat did not fulfill thecriteria
foranaysis.

The League uses standardized chartswhere, besides
objectiveclinical information, dataconcerning cardiovas-
cular risk factors, life style, useand dosage of medications
aresystematically collected.

We assess weight and height to calculate body mass
index. All patientshad their weight and height measuredin
amechanical balance, adequately calibrated.

Pressureisassessed systematically by atrained medi-
cal staff, using acalibrated mercury column device, and 2
measures are obtained in each of the positions, seated and
lying. Technical recommendationsused are those advised
by WHO/SBC/INC*3,

Laboratory testswere performed at the laboratory of
theHospital dasClinicasof UFG.

We used the Wilcoxon test to andyze the variations of
blood pressureand Fischer’ sexact test tocomparequalitative
variablesbetween the groups (number of drugsand typesof
drugsused). Weused asacritical value, significanceat 5%.

Results
Of 1,032 patients, 156 (15.1%) diabetic patientswere

selected. Ten patients were excluded because they did not
fulfill theanalysiscriteria.
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Westudied 146 hypertensiveindividua swith typell
diabetesmellituswho represented 93.5% of dl thediabetics
fromthe center. Mean agewas61.6+10.4 (3210 90) years;
119werewomen (81.5%). Theanalyzed period was5.5+ 2.6
(1to10) years.

InM1, 10.4% of the patientsdid not use medi cations,
50.6% used 1 medi cation, and 8.2% used 3 or moremedica-
tions. INnM 2, these percentageswere 10.9%, 39%, 39.7%,
and 10.4%, respectively (fig.1).

Diureticswerethemost commonly used antihyperten-
sivemedication (47.9%inM1and 50.6%inM2). Angioten-
sin-converting enzymeinhibitorswereusedin 24.6%at the
first appointment, and 41.7% at thelast. Cal cium channel
antagonists, beta-blockers, and central vasodilators were
used, respectively, in 28.7%, 13%, and 21.2%in M1 and
30.1%, 15.7%and 12.3%inM2(fig. 2).

Regarding the pressure levels, we observed a 15.3
mmHg decreasein SBP (from 161.6 mmHginM1to0 146.3
mmHginM2),andof 10.4mmHginDBP(from99.9mmHgin
M1to89.5mmHginM2), bothwith statistical significance
(fig. 3). However, only 17.1% of the patientsreached theadvi-
sedgoal for diabetics(blood pressure < 130x 85 mmHg) and
only 41.7% of the patientshad blood pressurelower than 140
x90mmHginM2.

Body massindex va uesdid not changebetweenthefirst
andthelast evaluation (29.5and 29.3kg/n, respectively).
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Regarding laboratory blood tests, we did not observe
significant differencesbetween the beginning and theend
of theobservation (tab. I).

Oral hypoglycemic medications were used by only
34.9% of thediabeticsinM2 and insulinwasused by 4.7%
of patients, in contrast with the greater number of patients
with glycemia val ues above that recommended for good
metabolic control.

Discussion

The association between blood hypertension, diabe-
tesmellitus, and dyslipidemiain the sameindividual is
frequent, characterizinginsulinresistance syndrome, which
considerably increasestherisk for atherosclerotic disease.

We know that the presence of diabetesincreasesthe
individual risk for coronary artery diseasesothat it corres-
ponds with the occurrence of 1 previous myocardial
infarction, and that the association of apreviousmyocardial
infarction with diabetesmellitusincreasesthe chance of a
new infarctionto45%in 7 years>Y.

Rigorous control of blood pressure, glycemia, and
lipids significantly reduces cardiovascular events and
decreases theincidence and progression of renal impair-
ment, retinal lesion, and peripheral vascul ar disease®,

Even with awareness of thesefacts, one of the greatest
challengesin handling these groups of individualsisrea-
ching the goals proposed for achieving these benefits>2.

In our patients, significant and important decreases
occurred bothinthelevel of systolic blood pressure (-15.3
mmHg) andinthediastolic blood pressure(-10.4 mmHg).

However, in analyzing the goal s proposed, we obser-
ved that only 41.7% of the individuals had values lower
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Fig. 3 - Blood Pressureat thefirst (M 1) and | ast appointment (M2)

Table!l —Laboratory Findingsat M1 and M2
Variable M1 M2 Difference p
Glycemia (mg/dl) 145.7 153.7 +8 ns
Cholesterol (mg/dl) 218.8 221.8 +3 ns
Creatinine  (mg/dl) 0.94 0.85 -0.09 ns
Potassium (Mmol/l) 4.2 4.8 +0.6 ns
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than 140x 90 mmHg (whichisthegoal for thegenerd popu-
lation), and only 17.1% of them had values|ower than 130 x
85mmHg (thegoal for diabetic patients).

Inthe UKPDSY, the patients who maintainedarigo-
rouscontrol of blood pressure (144 x 82 mmHg) compared
with the control group with aless rigorous control were
using alarger quantity of antihypertensive medications
(29% of the patientsfromtherigorouscontrol group used 3
or moremedications, and only 11%fromthelesscontrolled
group used thisquantity of medication).

Concerning our sample, we observed adecrease from
50.6%t0 39% of patientsusingjust 1 antihypertensivemedi-
cation. Consequently, anincreasefrom 30.8%1t0 39.7%of in-
dividual s using 2 associated medications occurred, and the
useof 3or moremedi cationsincreased from 8.2%t0 10.4%.

The use of associated medications (2 or 3) isstill low
although it hasincreased to 50.1%, and it could certainly
favor abetter control of the blood pressure if agreater
amount of medication wasused.

Our data, likethat reportedintheliterature, clearly de-
monstratethe necessity of the association of antihyperten-
sivemedication for abetter control of blood pressurefor the
reduction of thecardiovascular risk inthisspecial group.

Diureticswerethemost commonly used antihyperten-
sive medication both in the beginning (in 47.9% of the
patients) andintheend (in50.6%).

These medications, despite being able to change the
metabolic profilein moreincreased doses, do not seem to
affect it significantly when used in low doses (6.25 mg to
25 mg/day of hydrochlorothiazide or similar drugs) .

Additionally, these medications have aready proved
their efficacy in thereduction of cardiovascular events, in
hypertensive patients, and especially in hypertensive dia
betic patientsover 60 years old*®.

For thisreason and because of thelow cost, thisgroup
of medicationsisone of thefirst choicesin thetreatment of
all hypertensive patients, including the diabetic patient.
They area soanexcellent option asafirst choicein associa-
tionwith antihypertensive medications.

Theuse of angiotensin-converting enzymeinhibitors
increased from 24.6%t0 41.7% of the patients, representing
anincrease of 69.5% related to the beginning of the study.
However, thisincreasewaslessthan that desired dueto al
the benefitsthat thisgroup of medicationsprovidestothis
particular population. Thehigh cost of thisgroup of medica
tionsmay bealimitingfactor initsindication, but weshould
point out the importance of itsuse, which in the medium-
and long-term follow-up would be clearly beneficial in
terms of cost versus benefit.

Datafromthe HOPE Trial demonstrate benefitswith
the use of angiotensin-converting enzymeinhibitorseven
in normotensive diabetic patients (mean blood pressure,
whenincludedinthestudy, was133x 76 mmHgintherami-
pril group); they al so had significant reductionsin compli-
cationsrelated to diabetesmel litus. Furthermore, severa
studies®! clearly demonstratethe capacity of protection
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of these drugs both for microvascular and macrovascul ar
diseases, andin someclinical reports, alower incidence of
diabetes mellitus was verified in hypertensive patients
using thisclass of drugs®,

Recent studies®? have also demonstrated the bene-
ficia action of angiotensin || receptor antagonistsin pre-
venting microal buminuria, andin hypertensivediabetic pa-
tientssignificantly delaying the progression of significant
proteinuria (> 300 mg/day) and end-stage renal disease
(patient needing dialyses and/or renal transplantation, or
having serum creatinine>6mg/dL ).

Datafromthe RENAAL study 2 show similar results
to the previous one and demonstrate adecreasein thefirst
hospital admission dueto heart failureinthegroup treated
withangiotensin|| receptor antagonists.

Maintenance of body massindex abovethedesirable
levelsdueto lack of weight control isanother aspect to be
considered. Thisfact is accentuated, especially in this
group, wherethemaintenance of normal weight isof utmost
importance both for the control of blood pressureand plas-
ma glycemia. Control of body weight is one of the most
effectiveandimportant nonpharmacol ogic measuresinthe
treatment?, and weight control isone of the greatest chal-
lenges of these daysespecialy in high-risk populations.

Regarding the metabolic profile, our study group did
not have significant variationsduring thetreatment.

Plasmacholesterol levels, despitebeing withinthemar
ximum safety limits, should have also been taken into
account morecarefully dueto the peculiarity of highrisk of
the group .

Recent recommendations suggest that treatment with
statin drugs should be started in diabetics who, in spite of
nonpharmacol ogical treatment, still have LDL levelsabove
100mg/dL %

The persistence of increased plasmaglycemiaabove
desiredlevel scaught our attention becauseonly 34.9% and
4.7% of theindividuals were using oral hypoglycemic
agentsand insulin, respectively, at theend of the study pe-
riod. Because of theimportance of maintaining fasting glu-
cose and glycosylated hemoglobin under strict control #,
the need for amore aggressive and | ess observational
approachisreinforced alsofor thisvariable.

We concluded that our datareflect, in general, that a
tendency existsto morecarefully approach the patient with
hypertension associated with diabetesmellitus. Thereisin
fact anincreasein the use of associated medication to con-
trol the pressure and aclear recommendation towardsthe
morefrequent use of angiotensin-converting enzymeinhi-
bitorsin diabetic patients.

However, we were surprised by the lower number of
individual swith blood pressure adequately controlled, who
had values of BP < 140 x 90 mmHg, or even BP <130 x
85mmHg, asrecommended for diabetic patients. Thepro-
portion of patientsusing 3or moreantihypertensivemedica
tions(10.4%) could facilitate reaching the goal s proposed
inthecontrol of pressure.

Weight control and careful control of cholesterol
levelsand glycemiaarestill inadequate, especialy if wetake
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intoaccountthatitisat areferral center wheretheprofessio-
nalsareawareof itsimportance.

Thesedataareanaert and call attentionto thenecessi-
ty of changing the conduct to amore aggressive approach
with these patients. Thus, wewill haveglycemialevelsand
other metabolic parameters within those recommended,;
likewise, blood pressurewill becloser totheidesl levelsfor
effectivedecreasesin cardiovascular risksinthispopulation.

Barroso et al
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Itisimportant to remember that regardl essof theecono-
mic difficultiesand limitations consequent tothe use of me-
dicationsthat are very effectivefor treating severa condi-
tionsin patientswith thissyndrome, the benefits secondary
to the decrease in morbidity and mortality due to adequate
treatment are evident, both economically and regarding
quality of life. Therefore, itisworthimplementing thistreat-
mentinall serviceshandling hypertensivediabetic patients.
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