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Laboratory Assessment of the Hypertensive Individual. Value
of the Main Guidelines for High Blood Pressure

Rafael S. Reis, Isabela J. Benserior, Paulo A. Lotufo

Sao Paulo, SP - Brazil

Objective — To determine if abnormal laboratory
findings are more common in individuals with hypertensi-
on and in those with other risk factors, such as obesity,
smoking and alcohol ingestion.

Methods - A study was carried out in the general
outpatient clinics of a university hospital (145 individu-
als without previous diagnosis of hypertension) and the
following variables were assessed.: high blood pressure
(as defined by the VI Joint National Committee on Preven-
tion, Detection and Treatment of High Blood Pressure— VI
JNC), obesity [calculated using body mass index (BMI)],
tobacco use, and alcoholic ingestion. The laboratory exa-
minations consisted of the following tests: hemogram,
glycemia, uric acid, potassium, total/HDL-fraction choles-
terol, triglycerides, calcium and creatinine.

Results — High blood pressure was not associated
with a higher number of abnormal laboratory tests.
Hypertensive individuals with a BMI3 25kg/m? or nor-
motensive obese individuals, however, had a higher fre-
quency of diabetes (12X), hypertriglyceridemia (3X), and
hypercholesterolemia (2X), as compared with hyperten-
sive individuals with BMI <2 5kg/m’ and preobese/normal
weight normotensive individuals.

Conclusion — High blood pressure is not associated
with a higher frequency of abnormal laboratory tests. The
association of high blood pressure and obesity, however,
increases the detection of diabetes and dyslipidemias.
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Thehigh prevalenceof hypertensionin Brazil* hasan
impact on early cardiovascular mortality rates, which are
among thehighest intheworld2 Theproposal sfor manage-
ment of hypertensive patients, such asthose presented at
the Il Consenso Brasileiro em Hipertenséo Arterial (Il
CBHA)*andintheV1 Joint National Committeeon Preven-
tion, Detection and Treatment of High Blood Pressure (V1
JINC) 4, areof greatimportance.

Theseguideinescompriserecommendationsfor labo-
ratory teststo be performed in individualswith confirmed
high blood pressure(BP). Thell CBHA proposesthestudy of
urinary sediment, thedosageof creatinineand potassiumin
theserum, fasting glycemia, total cholesterol (men>20years
of ageand menopausal womenwithtotal cholesterol >200mg/
dL, in addition to the remaining lipid fractions), and an
electrocardiogram. Theexaminationsconsi dered mandatory
by theV1 INC aretheabove-cited onesin additionto acom-
plete red and white cell countsand an HDL (high-density
lipoprotein)-cholesterol fraction profile and the optional
dosageof serumcalciumanduricacid.

Along with thediagnosis of high blood pressure, ho-
wever, other significant diagnosesin the risk assessment
may be made, such asthat of obesity, whichis calculated
using body massindex (BMI), and those of alcoholismand
tobacco use, through aclinical history. Asthe management
of thehypertensiveindividual aimsto reduce cardiovascu-
lar risk, it should addressthese other risk factors, alongwith
hypertension, allowing the establishment of actionswith
higher effectiveness and rationality in the use of the
resources.

The objective of thisstudy isto assesstheroutine use
of blood testsin hypertensive patients, considering the
possibility of the association of other diagnoses, such as
obesity, tobacco useand al coholism, eval uated at the same
medical appointment.

Methods

Westudied 145individual swithout apreviousdiagno-
sis of high BP, heart or any other chronic disease (liver,
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kidney or rheumatic disease, or cancer). Theseindividuals
spontaneoudly and consecutively searched for medical care
inthelnternal Medicineoutpatient clinicsof atertiary uni-
versity hospital in aurban center, with diverse complaints
onthesameday of theweek, over aperiod of 2 months. All
patientsanswered aquestionnaire onthe current use of al-
cohol and cigarettes, and underwent blood withdrawal after
givingwritten consent.

Inall individuas, weight and height were measured
with an anthropometric scaleand the patientswearing light-
weight clothing. The BMI was obtained by dividing the
weight (inkg) by the square of theheight (inm?). According
tothedefinitionsof theWorld Health Organi zation for obe-
sty 5, the patientswereclassified asfollows: normal weight
(BMI <25kg/m?), preobese (BM 1 3 25kg/m? and <30kg/m?)
andobese(BMI 3 30kg/m?).

Blood pressurewasmeasured by atrained nurseaccor-
dingtotherecommendationsof thell CBHA, withamercury
sphygmomanometer. Two blood pressure readings were
taken morethan 15 minutesapart on eacharmwiththepatient
sitting and supine, which was considered the second
measure. The individuals were then classified as hyper-
tensiveor normotensiveaccording to thedefinition of thell
CBHA andof theVI INC (hypertensiveindividuas: systolic
pressure® 140mmHgor diastolic pressure® 90mmHg).

Biochemica testsandthehemogramwereperformedac-
cording to automated methodsin the central laboratory of the
hogpital, in the morning, after a12-hour fasting period. The
classfication of lipid disordersfollowed the proposd of thel
ConsensoBradlero SobreDidipidemias Detecgéo, Avdiacéoe
Tratamento & normal cholesterol (<200mg/dL), intermediate
vauesof cholesterol (between 200mg/dL and 239mg/dL) and
high cholegterol (3 240mg/dL); and desiredlevel sof triglycerides
(<200mg/dL) or devatedlevesof triglycerides(® 200mg/dL). The
diagnosisof diabeteswasmadewhen glycemiawashigher than
126 mg/dL inonly onedosage, according tothedefinition of the
American Diabetes Society ’. Some diagnoses based on the
other examinationswereassessed, such asanemia(hemoglobin
<12g/dL), elevated creatinine (>1.4mg/dL), hypopotassemia
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(<35mEgL), hyperpotassemia(>5.5mEg/L), hyperuricemia(uric
acid>7.0mg/dL),andhypercd cemia(>5.5mEg/L).

After confirming thediagnosisof highblood pressure,
the differencesin sex, age, and BMI, obesity, tobacco use
and alcoholism were analyzed aswell aswerethe values of
thelaboratory tests and the frequency of the different diag-
nosesresulting fromthesetests. Then, reclassifyingthesame
popul ation accordingto theval uesof BMI, theassociation of
the variable obesity with the remaining tests was assessed.
The same procedure was repested for tobacco and al cohol
use. Tobacco use was analyzed comparing the differences
between smokersand nonsmokersinthelast year. Theuseof
alcohol wasanalyzed dividing the participantsinto agroup
whoingested a cohol onceor moreaweek and another group
drinkingitlessthan onceaweek. Finally, thevauesof blood
pressureand BM| wereused to classify the participantsinto
two groups: low-risk group, including the normotensive
individual swith BMI <30kg/m? (normal and preobese) and
the hypertensive individualswith normal weight and, the
high-risk group, encompassing the normotensive indivi-
dualswithBMI 3 30kg/n (obese) and thehypertensiveindi-
vidualswithBMI 3 25kg/m? (precbeseand obese).

The statistical analysisfor continuous variables was
performed using the Student’ s¢ test, analysis of variance
and multiple linear regression, and for the categorical
variablesthechi-squaretest (the Cochran-Mantel-Haens-
zel test for thelinear trend or the Fischer exact test, whenin-
dicated). A cut point was not established for the values of
P, whichwas presented ascal cul ated. For the statistical ana-
lysis, the SASsoftwarefor personal computerswasemplo-
yed (The SAS System for Windows. Release6.12. TSLevel
0020. SASInsgtitutelnc., Cary, NC,USA).

Results

The characteristics of the participants according to
the definition of high blood pressure by the |l CBHA and
theVI INCareshownintablel. Women, without differen-
ces between the 2 groups, comprised almost 75% of the
sample. Thehypertensiveindividual swereolder and more

Table I - Characteristics of the participants according to the definition of high blood pressure*

Normotensive ind.

Hypertensive ind.

(n=76) (n=69)
Sex, mae/femae 20/56 17/52 0.817
Age, years' 47.0+6.0 49.0+4.7 0.0272
Systolic pressure, mmHg" 117.0+£10.9 148.8+8.6 0.0001
Diastolic pressure, mmHg" 75.8+7.0 93.6+3.9 0.0001
Alcohol ingestion, 3 1 once a week, % 15.8 13.4 0.639
Smokers, % 36.8 304 0.415
Body mass index, kg/m?* 24.1+4.3 26.4+5.0 0.0035
Normal weight (<25kg/n¥),% 63.2 333
Preobese individuals, (25-29.9kg/n?), % 30.3 49.3
Obese individuas (2 30kg/n?), % 6.8 17.4 0.001*

Mantel-Haenszel test for linear trend (correlation different from zero).

* Criteriaof the Il Consenso Brasileiro em Hipertensdo Arteria and of the VI Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure for the diagnosis of high blood pressure: systolic pressure 3 140mmHg or diastolic pressure 3 90mmHg. T mean + standard deviation; $ Cochran-
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obesethan thenormotensiveindividuals. A significant dif-
ferenceof BMI betweenthetwo groupspersisted even after
adjusting for age. Thecurrent use of cigarettesandthefre-
guency of ingestion of alcohol weresimilar for both groups.

Tablell showsthemean valuesof thelaboratory tests
andthediagnosesresulting fromthem. Themeanvaluesfor
glycemia, triglycerides, total andHDL cholesterol weresimi-
lar in both groups. None of the biochemical tests showed
any differenceintheproportion of altered valuesinthetwo
groups. Thediagnosesof hyperuricemiaand hypercalcemia
werealso similar for hypertensiveand control individuals.
Hypo- or hyperpotassemiaand creatininelevels>1.4mg/
dL (values not corrected for body surface and age) were
not found in any of the groups.

Alcohoal ingestion was only associated with two varia
bles: mean corpuscular volumeand uricacid. Thecurrent use
of tobacco did not correlate with any of thetests performed,
except for asignificantincreaseinleukocytes(datanot shown).

Reclassification of the same population according to
the values of BMI did not show any sex or age difference,
whenthediagnosisof obesity wasconsidered (tablelll). As
expected, thefrequency of tobacco use among thethinnest
individualsisthreetimes higher as compared with that of
theobeseindividuas. Glycemiaandtriglyceridelevelsand,
consequently, thediagnoses of diabetesand hypertriglyce-
ridemiarelatedirectly to obesity. Thefrequency of diabetes
was7 timeshigher intheobeseindividual sascompared wi-
ththethinindividuals.

TablelV showsthe characteristics of theindividuals
and |aboratory testsaccording to acombination of thediag-
nosesof high blood pressureand obesity. Therewasno dif-
ferencewith regardsto sex, age, tobacco and a cohol usein
both groups. Thediagnosisof diabeteswasamost 13times
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morefrequent and the values of thetriglycerides (3times)
and cholesteral (2times) weresignificantly moreelevatedin
thehigh-risk group.

Discussion

Inasampleof middle-agedindividuals, who spontane-
ously sought medical careinatertiary hospital, thediagno-
sisof high blood pressurewas not associated with any alte-
rationintheblood testsrecommended by thell CBHA and
theV1 INC. High blood pressure, however, wasstrongly as-
sociated with obesity, whichwhen analyzed separately cor-
related with diabetesand high levels of triglycerides. The
combined analysisof high blood pressureand obesity iden-
tifiedagroup (normotensiveindividualswithBMI 3 30kg/
m?or hypertensiveindividualswithaBMI3 25kg/m?) with
higher frequency of diagnosisof diabetes, and elevated le-
velsof triglyceridesand cholesterol.

Theintroduction of mandatory |aboratory testsbased
only onthediagnosisof hypertensionisnot justifiable. The
conjunct assessment of high blood pressure and obesity
(moreaccurately diagnosed than high blood pressure), ho-
wever, dlowsarationalizationintheindication and follow-
up of high-risk patients, mainly those patientswith diabetes
and elevated levelsof cholesterol andtriglycerides.

Tobacco use did not indicate the search for any test
that might impact cardiovascular risk; diagnosis of this
condition, however, isfundamental, becauseitisassociated
withahigher risk of death and eventssuch asmyocardid in-
farction and cancer than the high blood pressure itself 8.
Diagnosis of acoholism also did not indicate the perfor-
mance of any test that could impact cardiovascular risk, ex-
cept for the presence of elevated levelsof uric acid, whose

Table II - Mean values of the laboratory tests and the diagnoses resulting from them according to the diagnosis of high blood pressure*
Normotensive individuals Hypertensive individuals P
(n=76) (n=69)
Glycemia, mg/dLI" 98.9+30.1 104.0+25.6 0.3108
Diabetes, % 3.0 10.3 0.098
Triglycerides, mg/dL" 133.1+83.2 147.8+133.1 0.3109
Hypertriglyceridemia (3 200mg/dL), % 11.9 20.3 0.198
HDL- fraction of cholesterol™, mg/dL" 51.3+16.8 55.2422.0 0.3063
Total cholesterol, mg/dL" 205.1+50.0 218.1+£52.1 0.1436
Normal (<200mg/dL), % 52.2 38.5
Borderline (200-239mg/dL), % 23.2 26.2
Elevated (3 240mg), % 24.7 354 0.099*
Calcium, mEg/LT 4.48+0.47 4.48+0.48 0.9340
Hypercalcemia (>5.5mEq/L), % 3.1 1.9 0.84
Potassium, mEg/L" 4.7+0.3 4.6+0.3 0.3378
Uric acid, mg/dL" 4.2+1.3 4415 0.5399
Hyperuricemia (>7.0 mg/dL), % 5.9 7.1 0.776
Creatinine, mg/dL" 0.97+0.15 0.97+0.14 0.9871
Hemoglobin, g/dLT 13.7£1.5 13.6+1.6 0.6299
Mean corpuscular volume, |£7 87.2+5.5 87.6x5.5 0.6778
Anemia (Hb <12g/dL), % 45 10.0 0.226
Leukocytes, x 1,000/mm? T, 7.3£2.4 6.8+2.1 0.2940
Platelets, x 1,000,000mm? " 270.7£74.4 296.2+94.2 0.1182
* Criteriaof the Il Consenso Brasileiro em Hipertensdo Arteria and of the VI Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure for the diagnosis of high blood pressure: systolic pressure 3 140mmHg or diastolic pressure 3 90mmHg. T mean + standard deviation; ¥ Cochran-
Mantel-Haenszel test for linear trend (correlation different from zero).
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Table III - Characteristics and laboratory tests according to the diagnosis of obesity*

Normal Preobese Obese P
(n=71) individuals individuals
(n=57) (n=17)

Body mass index (kg/n?) <250 25.0-29.9 330
Sex, mae/femae 18/53 14/43 5/12 0.921
Age, years 47.2+5.3 48.7+5.3 48.2+6.2 0.2659
Body mass index, kg/n? 21.7+1.9 26.6+1.3 35.2+3.6 0.0001
Alcohol ingestion, 3 once a week, % 16.9 10.5 17.6 0.551
Smokers, % 45.1 24.6 17.7 0.017
Glycemia, mg/dL 94.6+10.6 104.1+27.0 135.2+3.6 0.0064
Diabetes, % 1.7 9.8 14.3 0.036
Triglycerides, mg/dL" 113.9+52.1 160.2+85.2 180.2+128.3 0.0012
Hypertriglyceridemia (3 200mg/dl) ,% 4.9 23.6 35.7 0.001
HDL-fraction of cholesterol’, mg/dL 55.8+20.9 48.5+17.5 56.3+12.9 0.136
Total cholesterol T, mg/dL 224.9+55.4 216.5+£53.2 203.5+47.9 0.2025
Normal (<200mg/dL), % 55.6 35.2 41.2
Borderline (200-239mg/dL), % 19.1 33.3 17.7
Elevated (2 240mg), % 25.4 315 41.2 0.0086*

*Criteria of the World Hedlth Organization; T mean + standard deviation; 3 Cochran-Mantel-Haenszel test for linear trend (correlation different from zero).

Table IV - Characteristics of the individuals and laboratory tests according to a combined diagnosis of high blood pressure and obesity *

Low risk High risk P

(n=94) (n=51)
Sex, mae/femae 24/70 13/38 0.996
Age, years' 470+ 49 49.5+6.0 0.0128
Systolic pressure, mmHg" 125.2+17.3 145.0+4.1 0.0001
Diastolic pressure, mmHg" 80.8+10 90.6+8.7 0.0001
Body mass index, kg/m?* 22.9+2.9 29.6+4.8 0.0001
Alcohol ingestion, 3 once a week, % 14.9 13.7 0.849
Smokers, % 37.2 27.5 0.234
Glycemia, mg/dL" 94.9+10.9 113.5+43.1 0.0079
Diabetes, % 1.2 16.3 0.001
Triglycerides, mg/dL" 123.3+63.9 171.2+99.9 0.0054
Hypertriglyceridemia (3 200mg/dL), % 9.8 27.3 0.010
HDL-fraction of cholesterol’, mg/dL" 53.8+21.2 51.1+14.1 0.4317
Total cholesterol, mg/dL" 202.1+48.3 228.0£52.7 0.0060
Normal (<200 mg/dL), % 53.5 31.3
Borderline (200-239 mg/dL), % 23.3 27.1
Elevated (3 240 mg), % 23.3 41.7 0.008%

*Using the definitions of high blood pressure and obesity, we classified as low risk the following individuals: the normotensive individuals with BMI <30kg/
m? and the hypertensive individuals with BMI <25kg/m? and as high risk the following individuals: normotensive individuals with BMI 3 30kg/m? and the
hypertensive individuals with BMI 3 25kg/m?; T mean + standard deviation; 3 Cochran-Mantel-Haenszel test for linear trend (correlation different from zero).

valueasacardiovascular risk factor isquestionable®. Anin-
creased level of the HDL -fraction of cholesterol inindivi-
dualswho used to drink alcohol frequently was not detec-
ted. Thered cell count, however, was sensitive enough to
show differencesin thevalueof themean corpuscular volu-
meof thered blood cells, aclassical |aboratory aterationin
a coholism. Thediagnosisof acoholismisimportant becau-
sethisconditionisarisk factor for high blood pressure°.
The protective effect of alcohol for coronary heart disease
(but not for cerebrovascular disease), even though re-
presenting animportant pieceof epidemiologica knowled-
ge, cannot beconsideredinindividual medical actions, and
evenlesssointhose of public health .

The present study only recommends |aboratory tests
within criteriaof risk stratification, with evident advantages
inprioritizing activitiesand economy of resources. Thecost

of the laboratory tests for the Sistema Unificado de Salide
(SUS)—Unified Hedlth System—from July 97 to June 98 was
46 million reais*2. Thisisan underestimated valueconside-
ring that alarge part of theexamswere performed usingre-
sourcesother than those of the SUS. Other factorsshould be
considered, suchasindirect costs, includinglossof working
hours dueto collection of material, personal costs, and the
false-positivefraction of theexams, triggering aninfinity of
other exams. Inaddition, thereisthediscomfort of thepatient
dueto thevenouspunctureandtherisk of transportationfor
the peopleworking at thebasic health units.

Thisstudy aimedto eval uatetheimpact of aset of [abo-
ratory testsonindividual swith thediagnosisof highblood
pressure; it was not designed to identify risk factors for
high blood pressure, asin other studies**8. Inthissample,
however, a strong association between body weight and
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blood pressurewasidentified, and thisfact wasconfirmedin
aseriesof Brazilian studieswith apopul ation base'** and
through an evaluation of aprogram of prevention of cardio-
vascular diseasesinthebasic health network 2. Onelimita-
tion of the present study isthe hospital sampleanditssize
and al so the absence of the measurement of the waist and
hip circumferences, which may be another important tool
for stratifying risk 2. All theindividualsstudied, however,
wereclassifiedasmild or intermediatehypertensiveindivi-
duals, and these are the most common diagnoses in most
patientswho usethe basic health units. Eventhoughinthe
outpatient careunit, wherethese patientswere studied, the
complaintsweresimple(chronicandreferred patientswere
excluded), therewas an unavoidabl e effect of attraction of
morecritical and complex patients, ascompared withthepa:
tients of the basic health network. The number of patients
examined representsapproxi mately thenumber of new cases
without previouscardiovascul ar diseasemanaged by asin-
glephysicianinabasic health unitin 3 months. Thesefac-
tors, however, only emphasi zethefindingsthat the perfor-
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mance of routine blood tests determined only by the fact
that the patient has high blood pressure is unnecessary.

The present study points out to the need for another
study withalarger sampleinregardtoterritorial extension
and agerange, which will allow theanalysisof factorssuch
asdirect cost and expendituresresulting fromthefal se-po-
sitiveexaminations. They will also provideabetter unders-
tanding of thesynchronism of risk factorsandintervention
based on astratified analysisof therisk 2,

Inconclusion, the present study of hypertensiveindivi-
dualsmanagedfor thefirst timein atertiary hospital shows
that, without any other clinical suspicion, theperformanceof
routine tests for isolated hypertension is not necessary.
When the diagnosis of obesity is associated with that of
hypertension, hypertensiveindividualswith BMI 3 25kg/m?
(asfor normotensiveindividua swith BMI 3 30kg/m?), the
assessment of glycemia, total cholesterol and triglycerides
wasadvantageous. |n public health activities, the programs
of hypertension must perform the diagnosis of obesity and
prioritizethedetection of diabetesand dydipidemiasinthese
patients.
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