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ABSTRACT

The association between hypertension and diabetes mellitus
has been described since the 1970s. Diabetic patients have a
prevalence two to three times more hypertension. In 2002 it
was created a Reorganization Plan of Attention to SAH and
DM, known as Hiper-Dia, with the main objective to globally
monitor the patients treated. The purpose of this article is to
know the epidemiological profile of patients registered in Hi-
per-Dia of a health unit in the city of Ipatinga / MG. We eva-
luated 506 patients, all suffering from hypertension. Of these,
415 are hypertensive and diabetic patients (82%). Patients
were predominantly by females (63.2%). The frequency of
overweight (38.5%) and obesity (39.7%) was increased among
patients. It was also observed an average of 3 drug use among
subjects. Among the antihypertensive drugs most commonly
used class were diuretics. The prevalence of chronic kidney
disease found was high (41.9%). Diabetes mellitus and hyper-
tension are independent risk factors and synergistic effects on
cardiovascular disease. We noticed that the evaluated patients
do not present a good standard lipid profile and also have a
high rate of overweight. The glycemic control assessed by gly-
cohemoglobin reflects deregulation in maintaining euglycemia
in diabetic patients.

KEYWORDS: Hiper-Dia program. Diabetes Mellitus, arterial
hypertension, chronic kidney disease.

1. INTRODUCTION

Systemic Arterial Hypertension (SAH) is defined as
systolic blood pressure greater than or equa to 140
mmHg and / or 90 mmHg for diastolic blood pressure,
measured in at least two different situations’. It is the
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most common disease among chronic diseases’.

The SAH often associates itself to functional and /
or structural changes in target organs such as the heart,
brain, blood vessels and kidneys and also the metabolic
changes, with consequent increased risk of fatal and
non-fatal cardiovascular events (myocardial infarction,
stroke and heart failure)®*°.

Diabetes Méellitus (DM) comprises a heterogeneous
group of metabolic disorders has in common hypergly-
cemia, which results from defects in insulin action, insu-
lin secretion or both mechanisms. Around 90-95% of
cases this way is of type 2 diabetes, which is characte-
rized by defects in action and secretion of insulin®. It is
an important and growing public health problem with
increasing incidence and prevalence worldwide, reach-
ing epidemic proportions’.

The diagnosis of DM type 2 is accomplished by
measurement of fasting glucose = 126 mg/ dL in two
strengths, and/ or blood glucose = 200 mg/ dL after
overload with 75 g of dextrose, and/ or random blood
glucose = 200 mg/ dL in the presence of clear symp-
toms of diabetes (unexplained weight loss, polydipsia
and polyuria)*®.

Diabetes Mellitus and Hypertension

The association between hypertension and DM has
been described since the 1970s, observed in both sexes
and age. Diabetic patients have a prevalence two to three
times higher SAH when compared to the general popu-
lation and around 70% of diabetics are hypertensive®’.

The prevalence of diabetes and hypertension in Bra-
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zil are high and continue to grow and its prevention and
monitoring are indicated as top priorities by the Ministry
of Health®. Both are important causes of heart and kid-
ney disease and even in the case of DM, various types of
disability and blindness and amputations®.

Thus, treatment of hypertension in diabetic patientsis
particularly important both for the prevention of cardi-
ovascular disease and to minimize the progression of
renal disease and diabetic retinopathy®.

The seventh reporto f the “Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure” (JNC7) recommends that hyper-
tensive patients without diabetes should keep blood
pressure levels in values below 140/ 90 mmHg, while
that for diabetics that goal lies in values below 130/ 90
mmHg °°.

In 2002 it created a Reorganization Plan of Attention
to SAH and DM, known as Hiper-Dia. This was devel-
oped with the main objective to allow the monitoring of
treated and patients registered in the outpatient network
of the Unified Health System (SUS), generating infor-
mation for purchasing, dispensing and distribution of
medicines, systematically, to these patients'.

The program aims also by reorganizing the health
care work units of the basic network of health services,
set goals and guidelines to expand prevention, diagnosis,
treatment and control of these diseases ™',

We note that there are few scientific studies in-
volving the profile of the population registered in Hi-
per-Dia system, therefore, the aim of our study was to
know the profile of patients registered in Hiper-Dia/
Ministry of Health, in a Basic Health Unit (UBS), the
Ipatinga, through laboratory and clinical analysis. We
seek also to identify the prevalence of chronic kidney
disease in hypertensive group and diabetic.

2. MATERIAL AND METHODS
Population and period of study

Have been used the master data of Hiper-Dia patients
treated in the year 2012, from a Basic Hedth Unit
(BHU), the Canaan neighborhood in the city of Ipatinga,
MG. The universe of patients registered in that year, the
UBS Canaan, totaled 2452 adults. Considering this pop-
ulation, for a confidence level of 99%, an 80% detection
power and an accuracy of 5%, it estimated atotal sample
of 523 patients.

Inclusion and exclusion criteria
Were included in the registered individuas in Hi-

per-Dia research program of the Canaan neighborhood
UBS, IpatingaMG who held consultations and labora-
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tory testsin 2012. We excluded the patientsin the registry
Hiper-Dia program, had incomplete data regarding
measures anthropometric and / or laboratory.

Statistical analysis

Descriptive analyzes were conducted through distri-
bution tables of frequencies and measures of centra
tendency and variability.

Chronic kidney disease research was carried out
through serum creatinine with subsequent calculation of
their clearance by the formula of Cockroft and Gault.

To evaluate possible associations chi-square tests
were used Pearson, Student's t or Mann-Whitney. In all
analyzes, it was considered a 5% significance level.lt
used the SPSS statistical software (Statistical Package
for Social Science) version 15.0 in carrying out analysis.

3. RESULTS

We evaluated a total of 506 patients registered in Hi-
per-Dia of a health center in the city of Ipatinga - MG
All 506 participants are hypertensive and 415 are hyper-
tensive and diabetic patients (82%). Most (63.2%) are
female and the average age was approximately 63 years.
About half of patients (45.8%) are registered in the pro-
gram over five years (Table 1).

The most frequently used oral hypoglycemic medica-
tion (54.2%), followed by simvastatin (46.0%). There
was the average use of three drugs, with minimum of 0
and a maximum of 9. The prevalence of overweight in
patients analyzed was 38.5% and 39.7% were obese
(Table 1).

There was a significant difference between the group
of hypertensive patients only and composed of hyperten-
sion and diabetes in relation to the use of oral hypogly-
cemic drugs, simvastatin, AT1 blocker, ACE inhibitor,
antiplatelet, NPH insulin and centrally acting hypoten-
sive. All medications except ACE inhibitor were used
most frequently by the group of hypertensive and di-
abetic. Thus, there were also significant differences be-
tween the groups regarding the number of medicines
used, for hypertensive and diabetic group had higher
median medication used (3) that the group only hyper-
tensive (median 2) (Table 1. There is a difference signi-
ficant among hypertensive and diabetic hypertensive X,
p-value <0.05).

Table 2 presented the results described tives of bio-
chemical data. There were differences means tive among
hypertensive group and diabetic and hypertensive only
to glucose, glycohemoglobin and microabuminuria. For
the three variables, the highest rates were observed in the
group of hypertensive and diabetic.

Prevalence of Chronic Kidney Disease (CKD) among
patients was 41.9%. In hypertensive individuals this fig-
ure reached 42.9% and 41.6% hypertensive and diabetic.
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Table 1. Profile of the studied population.
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served a higher prevalence of diabetes and

Tota Pvpaton. | /perten=e associated hypertension (415 patients with
n % n % | % diabetes and hypertension and 91 patients
Gender with SAH). However, this finding corro-
_— - - - — - bprates W|th.the findings by Borges (2009),
' : ' since when it evaluates the patients regis-
Female 320 63,2 269 648 51 56.0 tered in Hiper-Dia program of Dourados
Age (MS) he observed a higher frequency of
Mean £ SD 628+ 116 620107 | +149 DM and hypertension (53.48%) on the only
. carriers of hypertension (44.18%)".
Median (Min - Max) 63 (21 - 96) 63 (28-89) 65 (21-96) Among the patients studied, there was a
gfggr”a%"the predominance of females (63.2%), a find-
<5years 274 542 222 535 52 571 ing thﬁsi 15.71 consistent with that of other au-
>5years o3 53 193 465 39 429 thors1 e Th|s difference found can be
attributed to increased demand and use of
Main drugs used health services by women'®.
2§¢|LD|ABET|C . 274 54.2 261 629 13 143 Regardmg age, it is estimated that
SIMVASTATIN * 233 6.0 203 89 30 330 hypertension is present in 65% of seniorsin
AT1BLOCKER * o 39 101 60 3 31 and around 15-20% of the adult population
15. In our study, the profile of patients was
gf;ggég“'f'- 186 368 158 e similar to that found by Carvalho et al.
THIAZIDE 147 29.1 128 308 19 209 (2012) in which the elderly remains the
Q'CUEREIL';DOR* - - - e p— dominant public. In our patients belonging
to the group of hypertensive perceives a
ANTIPLATELET* 134 26.5 126 304 8 8.8 h|gher pre\/alence of fema|eS, a flndlng
INSULIN NPH* 102 202 % 27 8 88 guecondiz with the Minas Gerais state data
BETA BLOCKER 76 15 66 159 10 110 displ ayeéjﬂby DATASUS in 2012 and other
HANDLE DIURETIC 63 125 49 118 14 15.4 auu]ﬁ:f average consumption of medicine
SAVERK'DIURETIC 34 67 % 63 8 88 found among the patients was 3.3 drugs,
(H:EE%EICI%TEISO%F* 28 55 27 65 1 11 this finding is in line with findings by the
REGULAR INSULIN 24 47 2 51 3 33 authors Pereiraet al., 29;318-
— . . . I— Acgordl ng to the Ml_ n|strylof Health, on
the basis of the data Hiper-Dia program in
Number of drugs used* 2012 in the state of Minas Gerais, the main
Mean + SD 33+18 3519 23$13 drugs used for DM treatment were ord
M edian (Min - Max) 3(0-9 3(0-9) 2(0-6) hypoglycemic agents, followed_ by insulin.
— Thls isin line with thqsefqund in our study,
in which 62.9% of diabetic patients make
LOW WEIGHT 4 08 4 10 use of oral hypoglycemic agents. Bortolini,
NORMAL 105 20.8 83 200 22 242 Junior and Beltrame (2010) also describe a
OVERWEIGHT 195 385 153 369 42 462 higher prevalence O_f use of oral hypogilgy-
OBESE 202 39.9 175 422 27 29.7 cemic agents for their patlents eval uatgd .
The treatment of hypertension in di-
abetic patients with the use of small doses
of thiazide diuretics have been effective in
4. DISCUSSION regard to cardiovascular protection®. A reduction in mor-

bidity and mortality found in truly hypertensive patients

From data obtained from DATASUS, in 2012 in the

diuretics’. The use of angiotensin Il antagonists has
shown benefits in terms of renoprotection with its use in

state of Minas Gerais most patients registered in Hipe- 450 5 dighetic patients with nefropatias, in this study,

rdia system were suffering only from hypertension (62

796 against 19 437 diabetic and hypertensive). Given

. . . 1 :
this different from that found in our study where we ob- Consultation held on 9,10 and 11 November 2014.
In: <http://hiperdia.datasus.gov.br/relatorio.asp>.
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46% of patients hypertension and diabetes were using
this drug class.

Table 2. Descriptive analysis of biochemical data
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classes of antihypertensive agents used (in descending
order) by hypertensive patients were the thiazide diuretic,
inhibitors of angiotensin converting enzyme, be-

ta-blockers and calcium channel blockers. How-

Mean Median SD Min Max
ever, from our hypertensive patients, the most
Total Total 204.7 200,0 44,3 100.0 374.0 .
Cholesterol pommon]y _uged classes in order of preyalence
LDL 116.0 1100 355 270 210 include inhi b|tqrs of .anglotensm convertlng.en—
zyme, the angiotensin Il receptor antagonists,
HL o 460 133 200 Lo calcium channel blockers and thiazide diuretic
Triglycerides 198.6 179.5 99.4 340 901.0 lastly®.
Glucose* 1364 17.0 59.1 55.0 3820 The Body Mass Index (BMI) is one of the
Glycohemoglobin* 7.2 6.8 21 40 158 most widely used methods in the anthropometric
P— 15 10 e o5 40 assessment of body gompostpn. The a;souanon
between excess weight, obesity and increased
Total 2050 2000 470 890 3740 about 20 to 30% of cases of hypertension®. The
i global epidemic of excess weight, is overweight
g Ot 159 1090 sr& 210 3210 or obese is also described by Garden et al. (2007)
£  HDL 49.6 47.0 125 20,0 151.0 because of the patients 38.5% were overweight
B Trgycerides 1981 1780 1039 210 9010 and 39.9% were obese.
% Glucose* 145.9 125.0 59.2 55.0 3820 Contrary to the findings of Lima et al. (2011),
& _ which demonstrated a higher prevalence of
g Glycohemoglobin* 7.6 7.2 21 4.0 15.8 . . . .
= . overweight in the group of hypertensive and di-
Creatinine 12 10 12 05 228 abetic patients, our study found that this group
Microalbumintiria* 597.5 30.0 11262 24 4,590.0 most patients were obese, however, compared to
Total 2020 2000 316 1350 3230 only hypertensive patients these data converge
Cholesterol because in both jobs the highest prevalence was
LDL 116.7 1120 25 340 190.0 overweight patients®.
g HDL 50.6 440 167 300 91.0 Chronic kidney disease (CKD) is consi-
B | Trigiycerides 1984 1880 285 650 6450 dered a worldwide public health problem, and in
N e— 55 w56 e — 250 Brazil the incidence and prevalence are increas-
z o : : : : : ing®%. The CKD is defined by lesions of the
Glycohemoglobin* 5.5 50 11 40 uns rena parenchyma (with normal renal function)
Creatinina 1.2 11 05 05 3.0 and/ or the renal functional impairment (FG <60
Microdbumindria* 2187 230 6691 26 4587.0 mL/ min/ 1.73 m") present for a period less than

three months™ 2+ %,

* There are significant differences between hypertensive and diabetic hyperten-
sive x (p-value <0.05)

Pereira et al. (2012) when evaluating patients with
hypertension and / or diabetes who have purchased drugs
through units of Minas Pharmacy Network notes that in
relation to drugs used to treat cardiovascular diseases
diuretics (18.7%) were among the most widely pre-
scribed classes of agents followed system acting on the
renin-angiotensin-aldosterone system (RAAS) (17%),
beta blockers (7.4%) and calcium channel blockers
(4.5%)2,

Among the total patients evaluated in our study the
major antihypertensive drugs used were the agents act-
ing on the RAAS (72.65), followed by diuretics (48.3%)
and calcium channel blockers (36.85).

According Tomazoni & Siviero (2009) the major
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The DM is the most frequent cause of CKD in the
world, however, the SAH also appears as a frequent
cause®. Both diseases have increased susceptibility to
CKD and arerisk group for the disease®.

The prevalence of CKD found in our study was
42.9% in the group of hypertensive patients and 41.6%
in the group of hypertensive and diabetic. Santos & Mo-
reira (2012) observed a much lower number than found
in our study, about 0.9% of hypertensive alone or hyper-
tensive and diabetic patients had kidney disease®.

All of the antihypertensive classes are effective in
controlling blood pressure in patients with CKD, how-
ever, has been perceived angiotensin converting enzyme
inhibitors and angiotensin receptor blockers are more
effective than the other classes, especially in diabetic
nephropathy, but also in non-diabetic hypertensive”. An
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important aspect to be considered in relation to the early
diagnosis and treatment of CKD is that this has a signif-
icant share in the increased risk of cardiovascular disease
development?.

The recommended values for HDL, LDL, total cho-
lesterol (TC) and triglycerides (TG) by VI Hypertension
Guideline, are respectively HDL> 40 mg/ dL, LDL <100
mg/ dL, CT <200 mg/ dL and TG <150 mg/ dL. In the
present study, the mean LDL, TC and TG levels were
found above their normal values, with which only the
!;1'?2" average value kept within the desired patterns® "

In a study by Cabral et al. (2012) in which the au-
thors evaluated the patients Hiper-Dia group of two
health facilities in the municipality of Sdo Luis (MA),
they observe a patient profile similar to ours, in which
the CT (68.8%) and LDL (83.9%) remained above the
expected level and HDL in 77.3% of patients met with
values greater than 40 mg/ dL % 343132,

Glycohemoglobin testing (HbA1c) reflects the aver-
age blood glucose past the last two to four months and a
good glycemic control is considered when their levels
are less than 7% °. Diabetic patients evaluated for
HbA1c showed a poor glycemic control , obtaining an
average of 7.6% .Cabral et al. (2012) describes that

23.5% of the evaluated patients had a higher HbA1c to
7% 29, 31, 31, 32'

5. CONCLUSION

Based on the data analyzed we can draw a more
complete profile of our patients. Uncontrolled lipid le-
vels, known as dydipidemia, especialy in diabetic pa
tients raises the patient's cardiovascular risk and conse-
quently the risk of developing myocardial infarction and
stroke.

The data on the measurement of glycohemoglobin
demonstrated poor glycemic control the diabetic popula-
tion has shown. As the DM and hypertension indepen-
dent and synergistic risk factors related to cardiovascular
disease, it is necessary to know and follow-up of patients
that present and of individuals at risk of developing.

Chronic kidney disease in its early stages is asymp-
tomatic should always be suspected in these patients,
once the Diabetes Mdllitusis seen as the main cause.

Regular monitoring of these patients ultimately de-
velop the relationship of heath professionals and the
patient, favoring compliance. Accession thisimportant to
reduce the complications of both diseases.
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