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Objective - To use published Hypertension Optimal
Treatment (HOT) Sudy data to evaluate changesin car-
diovascular mortality in nondiabetic hypertensive pati-
entsaccordingtothedegreeof reductionintheir diastolic
blood pressure.

Methods- IntheHOT Sudy, 18,700 patientsfromva-
rious centerswere allocated at randomto groups having
different objectives of for diastolic blood pressure: <90
(n=6264); <85 (n=6264); <80mmHg (n=6262). Felo-
dipine was the basic drug used. Other antihypertensive
drugswereadministeredin a sequential manner, aiming at
the objectives of diastolic blood pressure reduction.

Results - The group of nondiabetic hypertensive
subjectswith diastolic pressure <B0OmmHg had a cardio-
vascular mortality ratio of 4.1/1000 patients/year, 35.5%
higher than the group with diastolic pressure <90mmHg
(cardiovascular mortality ratio, 3.1/1000 patients/year). In
contrast, diabetic patientsallocated to the diastolic pressure
objective group of <80mmHg had a 66.7% reductionin
cardiovascular mortality (3.7/1000 patients/year) when
compared with the diastolic pressure group of <90mmHg
(cardiovascular mortality ratio, 11.1/1000 patients/year).

Conclusion - Theresultsindicatethat in hypertensive
diabetic patientsreduction in diastolic blood pressureto
level s <BOmmHg decreasestherisk of fatal cardiovascular
events. It remainsnecessary to definethelevel of diastolic
blood pressure <90mmHg at which maximal reductionin
cardiovascular mortality is obtained for nondiabetics.
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Hypertensionisanimportant risk factor infatal cardio-
vascular events?. Furthermore, thedifferenceinrisk of these
eventsin patientswith or without hypertension hasnot been
fully eliminated by antihypertensivetreatment 2. A possible
explanation for thisfinding isthat hypertensive patients, in
generd, havenot been maintained under adequatecontrol 34,
It isnot easy, however, to define what is meant by “ade-
guatecontrol” of arterial pressurein hypertensivesubjects.
In addition, the concern existsthat in certain patients a
reduction below certain limits raisestherisk of compli-
cations, in particular ischemic eventsin the heart 5¢. The
need to determinetowhichlevel arterial pressureinahy-
pertensive patients should be lowered to obtain maximal
reduction in unfavorable events was one of the reasons
for the devel opment of the Hypertension Optimal Treat-
ment (HOT) Study ”. Thisstudy showed evidence of be-
nefits acquired by amore accentuated reduction in dias-
tolic blood pressure in diabetic hypertensive patientsin
regardsto major cardiovascular events and cardiovascu-
lar mortality. However, the publication of the HOT Study
findings did not include nondiabetic patients. We, there-
fore, decided to evaluate the cardiovascular mortality
trendsinthisgroup, intermsof thelevel of diastolic blood
pressure reduction goal .

Methods

Detailsof theHOT study have been described "2. In
our study, hypertensive patients were randomly allo-
catedtodifferent groupswith differing goalsfor diastolic
blood pressure: <90, <85, <80mmHg. Thebasicdrugused
was felodipine, initiated at 5mg, titrated up to 10mg.
When necessary, low doses of angiotensin converting
enzymeinhibitors, or beta-blockersfollowed by hydro-
chlorothiazide, were additionally administered in a
sequential manner. Patient ages ranged between 50 and
80 years, averaging 61.5 years. Hypertensive patients
were allocated as follows into the 3 study groups:
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<90mmHg, 6264 patients; <85mmHg, 6264 patients;
<80mmHg, 6262 patients. Approximately 8% of the
patients had diabetes mellitus.

Estimated values used in the present reanalysiswere
based on data presented in tablesin one of the HOT study
publications’. Thenumber of fatal casesdueto cardiovas-
cular disease occurring in nondiabetic patients was deter-
mined by subtracting the number of such eventsindiabetic
patientsfrom those occurring in the total number of cases.
Themortality per year for diabetic patientswas obtained by
multiplying thenumber of their fatal casesby 1000 and di-
viding theresultsby thetotality of cases. To determinethe
number of nondiabetic patients/year (NNDPY'), thenumber
of diabetic patients/year (NDPY) was subtracted from the
total group (NTPY), thatis NNDPY =NTPY-NDPY. Relative
risk modifications (reduction or increase) and their
respective P values were determined by the RATES2
module of Software Computer Programsfor Epidemio-
logists(PEPI), 3.01version®.

Results

Table | shows cardiovascular mortality ratiosin
diabetic patients and the corresponding estimates for
nondiabetic patients. Among diabetic patients, the group
with adiastolic blood pressure goal of <80mmHg had
thelowest level of cardiovascular mortality. A reductionin
risk of death dueto acardiovascular event of approximately
66.7% (P=0.008) wasobserved foll owing the comparison of
the<90mmHg group (cardiovascular mortality ratio=11.1/
1000) withthe<80mmHg group (cardiovascul ar mortality
ratio=3.7/1000). In contrast, in nondiabetic subjects,
cardiovascular mortality was greater in the group with
the diastolic blood pressure objective of <80mmHg. The
relative increase in risk was approximately 35.5%
(P=0.061) when the <90mmHg group (cardiovascul ar
mortality ratio=4.1/1000 patients/year) was compared
with the <80mmHg group (cardiovascular mortality
ratio=3.1/1000 patients/year).
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Discussion

Theresultsfor diabetic patients here presented are
consistent withthoseof theearlier HOT Study publication”.
They show that amoreintense reduction diastolic blood
pressureisaccompani ed by adecreased occurrenceinfatal
cardiovascular eventsin this group of patients. Itis
important to note that in the HOT study, the average
diastolic blood pressure reached in the groups with the
objective of <90 and <85mmHg were 85 and 83mmHg,
respectively 7. On the other hand, in the group for the
objective of <80, the average diastolic blood pressure
reached was around 81mmHg, higher therefore, than
desired. This proximity of the averages of the diastolic
blood pressureval uescertainly could decreasetheability of
the study to demonstrate differences between the groups.
Despitethis, in the diabetes mellitus group, a statistically
significant reduction in cardiovascular mortality was
observed following the comparison of the <80 with the
<90mmHggroup.

It isworth noting that the results for nondiabetic
subjectswere not presented in the original HOT publica-
tion. According to the present analysis, inthennon-diabetic
hypertensive group, an inverse tendency toward cardio-
vascular mortality relativeto diastolic blood pressure was
apparent, because an increased mortality in groupswith
lower levels of diastolic blood pressure was observed.
Althoughthedifferencein cardiovascular mortality in non-
diabetic patients was found to be slightly above the con-
ventional limit for statistical significance, theclinica signi-
ficanceand, aboveall, theimplication of thisfindinginthe
public health context should betakeninto consideration. It
alertsto the possibility that the level of diastolic blood
pressure below which risk overcomes benefit ishigher in
nondiabetic compared with diabetic subjects.

Toapply theresultsof theHOT Study tomedical prac-
tice, someaspectsshould betakeninto consideration. Inthe
HOT Study, the number of eventswas lower than that ob-
servedin previouspublished clinical reports?. For thisrea-
son, thestudy wasextended, resultingin an averagefollow-
up of 3.8, rather than 2.5 years, aperiod not foreseeninthe

Tablel - Cardiovascular mortality in diabetic and nondiabetic patients

Diabetic patients

Cardiovascular mortality

DBP objective (mmHg) Events (N)
<90 21
<85 21
<80 7
Nondiabetics patientss

<90 66
<85 69
<80 89

Individual slyear Events/10° individuals/year P
1892 11.1
1875 11.2
1892 3.7
RRR* (<80 vs<90) = 66.7% 0.008
21622 3.1
21809 3.2
21523 4.1
ARR** (<80 vs<90) = 35.5% 0.061

DBP- diastolic blood pressure; * RRR- relative risk reduction; ** RRI- relative risk increase.
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initial project. Thisisevidencethat theresultsobtainedfrom
the various groups were better than those occurring in
medical practice. Thebetter resultsrel ativeto those of other
analysesfromtheHOT Study may berelated tothefact that
only 8.5% of the patients remained with adiastolic blood
pressureabove 90mmHg.

TheHOT study brings additional evidence showing
that it is beneficial to maintain the hypertensive patients
under rigorous arterial pressure control. Yet, to definethe
ideal diastolic blood pressureinterval to be maintainedin
hypertensive patients, it isnecessary to separately analyze
datafrom patients with or without a diabetic condition.
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Although the former represented 8% of the patients se-
lected for the HOT Study, thegood resultsassociated with
amore marked reduction in diastolic blood pressure ob-
served in this group contributes greatly to the results
shown by the group in general. According to the present
reanalysis, it appears required to define the level below
90mmHgat which maximal reductionin cardiovascular mor-
tality is obtained among nondiabetic patients. Studiesto
evaluate this question seem necessary considering there-
latively high costsof antihypertensivetherapy, theadverse
effectsof drugs, and therelevanceof arterial hypertension
inthepublichealth context.
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