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Ofis olgumleri ile kan basincinin kontrol altinda oldugu dusunulen
hipertansif hastalarin ambulatuvar kan basinci
monitdrizasyonu ile degerlendirilmesi: Ug biiyiik ilde ileriye yénelik
g6zlem galigmasi (AKB3IL galigmasi)
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OZET

Amag: Bu calismada ofis dlglimleri ile kan basinglarinin
kontrol altinda oldugu distnilen hastalarda, 24 saatlik am-
bulatuvar kan basinci monitdrizasyonu ile kan basinglarinin
gercekten kontrol altinda olup olmadigi ve kan basinci di-
zeylerinin guncel kilavuzlarda belirtilen esik degerler ile uyu-
munun degerlendiriimesi amaglanmistir. Calisma planr:
Calismaya antihipertansif tedavi almakta olan ve ofis
Olcimlerinde kan basinglari kontrol altinda oldugu
disinilen 940 hasta alindi. Tim hastalara 24 saatlik
ambulatuvar kan basinci  monitérizasyonu uygulandi.
Bulgular: Galismaya alinan 617 (%65.6) hastada gergek
kontrol saglandigi, 323 (%34.4) hastada ise kontrolin sag-
lanamadigi belirlendi. Kan basinci degerlerinin zaman di-
limlerine gore incelenmesinde en fazla esik deger Usti so-
nuglarin gece ve sabah erken saatlerinde oldugu goruldi.
Ofis 6lgimuyle kan basincinin kontrol altinda oldugu dusu-
nilen hastalarin blyidk bir kisminda gece ve sabah erken
hipertansiyonunun devam ettigi, 6zellikle de diyabet, kronik
bobrek yetersizligi ve metabolik sendrom gibi yiksek kar-
diyovaskiiler riskli gruplarda bu durumun daha da belirgin
oldugu saptandi.

Sonug: Antihipertansif tedavinin 24 saat etkinlik ve sabah
erken saatlerdeki etkinligi yoninden izlenmesi optimal risk
modifikasyonu yéniinden gerekli bir yaklasim olarak gorun-
mektedir.

ABSTRACT

Objectives: The aim of the study is to evaluate hypertensive
patients who are supposedly under control according to office
blood pressure measurements with 24 hour ambulatory blood
pressure monitoring for determining their actual controlled
hypertension rate. in addition, we investigate the adherence
ratio of blood pressure measurements to current guidelines.
Study design: Nine hundred-forty hypertensive patients
whose blood pressures were supposedly under control
according to office blood pressure measurements were
enrolled in the study. Twenty-four hour ambulatory blood
pressure monitoring was performed on ali of them.

Results: Actual controlled hypertension was determined in
617 (65.6%) patients vwhereas 323 (34.4%) patients had un-
controlled hypertension. The blood pressure measurements
that were over threshold values were seen mostly at night
and in the early morning during ambulatory blood pressure
monitoring. Nocturnal and early morning hypertension was
determined in most of the patients whose BPs were
supposedly under control according to office blood
pressure measurements. This was especially true in
patients with high cardiovascular risk such as diabetes
mellitus, chronic kidney failure, and metabolic syndrome.

Conclusion:  Monitorization of the efficacy of
antihypertensive therapy during 24 hour and the early
morning period is essential for optimal risk modification.
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Hypertension is one of the important causes of
morbidity, and mortality.™ In our country prevalence
of hypertension detected in TEKHARF survey
realized near the end of 1990s was found to be 39.3 %
in women, and 30.1 % in men.[? In PATENT survey
performed more recently, its prevalence was
estimated as 31.8 % (36.1% in women; 27.5 % in
men), and it was also determined that only 31 % of
the  hypertensive  patients  were  receiving
antihipertensive treatment, while blood pressures of
merely 20 % of those on treatment were under
control.Bl Four years later follow-up data of these
cases were reviewed in HINT study which found
incidence of hypertension as 21.4 percent.! Although
worldwide prevalence of hypertension varies from
country to country, reports indicate rates ranging
between 5, and 70 %. .

According to literature reports suboptimal blood
pressures account for 62 % of cerebrovascular, and
49 % of ischemic heart diseases.™¥! Its early diagnosis,
appropriate treatment, and adequate follow-up of
hypertension which affects every one of three
individuals apparently carry greater importance. As a
blood pressure (BP) measurement method, although
24-hour ambulatory blood pressure monitorization
(ABPM) is a gold standard, especially in recent years
BP monitorization at home is advised more frequently.
However nowadays, for the evaluation of BP,
frequently office BP measurements are used.
However, for the diagnosis of hypertension, office BP
measurements are known to be inadequate in the
evaluation of treatment, and determination of
prognosis.®® Evidence are available which suggest that
isolated office hypertension can be seen in nearly 15 %
of the population, and can be encountered in an
important proportion (1/3) of the individuals with
diagnosis of hypertension.[’!

Individuals with normal office BP measurements
(<140/90 mmHg) might have higher ambulatory or
home BP values which are termed as “isolated
ambulatory hypertension” or “masked hypertension.”
The prevalence of isolated ambulatory hypertension
in the population is almost equal to that of the
isolated office hypertension.[”! Even in the absence of
apparent increase in clinical blood pressure values,
ambulatory, and home BP levels may provide useful
information especially in individuals with more than
one risk factors, and organ damage.
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Abbreviations:

ACE Angiotensin converting enzyme

ABPM Ambulatory blood pressure measurement
ESC European Society of Cardiology

ESH European Society of Hypertension

BP Blood pressure

CRF Chronic renal disease

MetS Metabolic syndrome

In this prospective, and observational study, our aim
was both to evaluate whether or not blood pressures
were under control as assessed by 24-hour —ABP
measurements in individuals treated with any
antihipertensive agent or their combination, and
whose blood pressure was supposedly under control
as demonstrated by office BP monitorization, and to
evaluate degree of compliance of blood pressure
levels to threshold values indicated in current
guidelines published by European Society of
Cardiology/European  Society of Hypertension
/ESC/ESH).["

PATIENTS AND METHODS
Patient group

This survey was realized as a prospective observational
registration study in 3 metropolitan cities (Ankara, ,
Istanbul, and Smyrna) between February —May 2011 with
the participation, and supervision of a total of 94 specialists
( cardiologists, 28 % , internists, 54 % , and primary care
physicians, 18 %). More than 18-year-old 940 hypertensive
patients who consented to the collection of their data whose
blood pressures were supposedly under control
(systolic/diastolic BP < 140/90 mm Hg) with
antihipertensive mono- or combination drug therapy
(diuretics, calcium channel blockers, ACE inhibitors, and
angiotensin receptor blockers)for the previous 3 months. as
determined by office BP measurements were included in the
study Cases with established or suspect secondary
hypertension or those with clinical condition preventing
completion of ambulatory blood pressure measurements
were excluded from the study

The patients received information about the study, and
undersigned consent forms were obtained. For this
observational study ethics committee approval was
obtained from TR, Ministry of Health, and Social Welfare.

Collection of Data

Data concerning patients’ demographic characteristics,
curriculum vitae (CV), physical examination (PE)
findings, and if available laboratory test results, habits,
concomitant diseases, blood pressure values, and drugs
used.  were recorded. Ambulatory blood pressure
monitorization was performed using a measurement device
(Microlife, WatchBP 03) complying with the criteria of
ESC/ESH guidelinest”
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Authorized technicians provided education for study
participant specialists about directions for use of the device,
and post-recording evaluation of data. Hourly blood
pressure measurements were performed. Minimum 9, and
maximum 73 BP measurements for each patient were
considered for validity evulation. Blood pressures of study
group participants were measured either less (n=199; 21.2
%) or more (n=741; 78.8 %) than 20 times. Mean
(n=22.5+4.8), and median (n=23) number of valid
measurements were also estimated. BP assessments were
based on measurements performed between 10:00 AM-
10:00 PM for daytime, and 10:00 PM-08:00 AM for
nighttime. Early morning estimates were given as an
average of measurements done between 07:00 AM and
09:00 AM. For the evaluation of the efficacy of
antihipertensive treatment based on BP measurements
(under control or not) , systolic, and diastolic threshold
values defined by 2007ESC/ESH guidelines were taken
into consideration.  As an accepted criterion for a
controlled hypertension, an average of 24-hour
systolic/diastolic BP measurements should be less than
130/80 mmHg,

All demographic data, and BP values of all patients
were gathered in one center, and data base was constructed
via double entry of all data. Unfit data were questioned,
and controlled. Cases with previous diagnosis of diabetes
or under antidiabetic therapy were defined as diabetics,
and dialysis-dependent diabetic patients with glomerular
filtration rates less than 30 ml/min as CRF patients. Cases
with body mass indexes of >30 kg/m? were termed as
obese patients. Diagnosis of metabolic syndrome (MetS
was made based on 2001-NCEP ATP Il B diagnostic
criteria.

Statistical evaluation

Statistical analyses were performed using Stata
Version 10.0 program. From information available in
patient files, diagnosis of hypertension was made based on
risk groups for hypertension. Differences with reference to
baseline values were calculated in consideration of BP
measurements recorded within the previous three months,
and results of ambulatory blood pressure measurements
obtained during the study period. Appropriate descriptive
statistical analyses (means, median, ratio, standard
deviation, 95 % confidence interval) of data were
performed. In comparisons of subgroups, for ratios chi-
square test or Fisher test, for medians Mann-Whitney U-
test, and for means Student t test were used. For the
measurement of statistically significant changes covariance
analyses (ANCOVA) were conducted. Clinical significance
was evaluated on the basis of ambulatory BP
measurements.

Predictors of patient characteristics (gender, age,
duration of hypertension, “dipper”, and “non-dipper”
values  detected  during  ambulatory  BP
measurements) were tested using multiple regression
analyses. To compensate for the missing data
because of inadequate number of patients, and in
consideration of correlations between repeated
measurements, equivalence techniques were used.

RESULTS

Mean age of the study patients (women 59.1 %,
men, 40.9 %) was 58.6£10.8 years. Mean duration of
hypertension was estimated as 89.6+76.7 months.
Diabetes mellitus (n=253; 26.9 %), CRF (n=21; 2.2
%), and MetS ( n=202; 21.4 %) were detected among
study patients. Demographic characteristics of the
study group are shown in Table 1.

For  the treatment of hypertension,
antihipertensive agents were used as monotherapy or
in combinations of 2, 3 or 4 drugs by 25.5, 41.8,
24.4, and 8.3 % of the patients Antihipertensive
agents used by the patients are given in Table 2.

Table 1. Demographic characteristics of the study group

n (%) Mean.£SD
Gender
Male 384 (40.9)
Female 556 (59.1)
Age (yrs) 58.6+£10.8
Duration of hypertension (mos) 89.6+76.7
Total cholesterol (>200 mg/dl) 281 (29.9)
Triglyceride (>150 mg/dl) 214 (22.7)
Obesity 334 (35.5)
Body mass index (kg/m?) 29.4+4.6
Smoking 133 (14.1)
Diabetes mellitus 253 (26.9)
Chronic renal failure 21 (2.2)
Metabolic syndrome 202 (21.4)
Registered BP measurements
(mmHg)
Right arm systolic 133.1+15.8
Right arm diastolic 81.3+£10.0
Left arm systolic 132.3+16.3
Left arm diastolic 81.2+10.1

BP: blood pressure .



484

Table 2. Antihypertensive agents used by the patients
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Treatment n (%) Treatment n (%)
Monotherapy 240 (25.5) Triple combination 229 (24.4)
ARB 65 RASB+D+KKB 83
ACEI 57 RASB+D+BB 112
CCB 50 RASB+CCB+BB 26
BB 47 KKB+D+BB 6

D 21 Other 2
Dual combination 393 (41.8) Quadruplet combination 78 (8.3)
RASB+D 252 RASB+D+BB+KKB 69
RASB+CCB 64 Other 9
RASB+BB 52

Other 25

ARB Angiotensin receptor blocker; ACEI Angiotensin converting enzyme inhibitor; CCB Calcium channel blocker BB: Beta blocker, D

Diureticas; RASB: Renin angiotensin system blocker

Right arm office BP measurements, and mean
ambulatory blood pressure values are summarized in
Table 3. To determine whether or not hypertensive
state of the patients was under control, BPs assessed
by office BP measurements, and then 24-hour Holter
monitorization of ABPM, were evaluated based on
24-hour mean systolic/diastolic BP threshold values
(<130/80 mmHg). Actual BP control was achieved
in 617 (65.6 %) patients, but failed in 323 (34.4 %)
cases.

In patients unable to achieve target BP levels, mostly
inadequate dosage was implicated. In the group which
achieved actual control, 158 (25.6 %) patients used
monotherapy, and 459 (74.4 %) patients combination
therapy. In the group which could not achieve BP control,
the patients were using monotherapy (n=71; 22) or
combination (n=252; 78 %) therapy. The rates of
achievement of the targeted daytime, nighttime, and early
morning blood pressures, dipper, and nondipper patterns
in patients under treatment are given in Table 4. In table 5,
the reasons for failure in achievement of targeted blood
pressure levels are provided.

Table 3. Mean right arm BP values of office BP, and ABPM measurements

General DM CRF MetS
(n=940) (n=253) (n=21) (n=202)
Office BP (mmHg)
SBP 133.10£15.8 136.09+17.51 133.71+£17.24 134.10+16.58
DBP '81.32410.03 81.28+10.29 83.1948.14 81.26+10.32
ABPM and BP(mmHg)
24 —hour SBP (mmHg) 123.46+13.8 126.71+15.53 131.38+18.24 124.93+14.54
24 —hour DBP (mmHg) ”74.7318.37 74.80+8.74 81.00+7.87 75.83+8.98
Daytime SBP (mmHg) 127.29+14.4 130.02+£16.02 133.81+£18.95 128.26+15.24
Daytime DBP (mmHg) "78.1349.62 77.912£9.71 84.14%9.15 78.67+9.83
Nighttime SBP (mmHg) 118.98+15.0 122.31+16.87 129.14+19.82 120.26+15.59
Nighttime DBP (mmHg) '70.86+9.22 70.9619.73 77.7618.77 71.91+9.94
Early morning SBP (mmHg) 123.44+17.4 127.04+19.48 131.45+21.07 125.08+17.75
Early morning DBP (mmHg) n75.014_r11.59 75.31+11.78 80.60+11.95 76.29+£12.36

BP: Blood pressure; ABPM: Ambulatory blood pressure monitorization; DM: Diabetes mellitus; CRF: Chronic renal failure; MetS: Metabolic syndrome:

SBP: Systolic blood pressure; DBP: Diastolic blood pressure.
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Table 4. Rates of achievement of target blood pressure
values, and dipper/non-dipper paterns in patients under

Table 5. The reasons for failure to achieve targeted
blood pressure levels

treatment
n %
Achievement of target BP (Daytime <130/80
mmHg)
Yes 617 65.6
No 323 34.4
Achievement of target BP (Daytime <135/85
mmHg)
Yes 637 67.8
No 303 32.2
Achievement of target BP (Nighttime <120/70
mmHg)
Yes 406 43.2
No 534 56.8
Achievement of targeted BP (Early morning
<120/70 mmHg)
Yes 559 59.5
No 381 40.5
Systolic BP
Dipper 357 38
Non-Dipper 583 62
Diastolic BP
Dipper 494 52.6
Non-Dipper 446 47.4

BP: Blood pressure

Comparative mean systolic, and diastolic BP
values of 24-hour, day-, and nighttime, and early
morning BP measurements in the study group with
reference to threshold values determined by
ESC/ECH guidelines are shown in Figure 1 a. Early
morning systolic, and diastolic BP values were found
to be higher than reference threshold values.

However in diabetic patients in addition to early
morning systolic, and diastolic BP values, nighttime
systolic BP values were higher than reference
threshold values (Figure Ib).

In patients with chronic renal failure, even though
systolic, and diastolic BP values were above
reference threshold levels in all time frames,
nighttime, and early morning systolic, and diastolic
BP values were found to be significantly higher
(Figure Ic).

In patients with metabolic syndrome in addition to
early morning systolic, and diastolic BP values,
nighttime diastolic BP values were significantly
higher than reference threshold levels (Figure 1d).

Inadequate drug dosage 168 58.3
Inefficacy of drugs used 70 24.3
Patient —related causes 75 26
Incompliance to treatment 27 9.4
Patients not compliant with 61 21.2
recommendations

" the percentages were calculated based on 288 patients who
couldn’t achieve target blood pressures. More than one reason may
be detected in in some patients

DISCUSSION

Nowadays hypertension is the most frequently
detected risk factor contributing to global
mortality.] Because of demonstration of a linear
correlation between increased BP levels, and
cardiovascular, and cerebrovascular events, and
achievement of significant drop in heart failure,
myocardial infarction, and stroke with
antihipertensive treatment, hypertension is accepted
as an important cardiovascular risk factor. In these
days, beyond general approach to hypertension
which is determined relative to a certain threshold
value, hypertension is considered as a criterion to
evaluate total cardiovascular risk. The main objective
of identifying, and treating higher BP values is to
decrease cardiovascular disease, related morbidiy,
and mortality

Even though marked decrease in mortality, and
morbidity has been achieved in recent years due to
major developments in drug treatment, and active BP
control, we are still far away from meeting required
BP targets.

Target BP is less than 140/90 in both low, and
high- risk patients. In diabetic patients, and those
known to have renal, and cardiovascular disease with
very high cardiovascular risk, targeting much lower
systolic BP (< 130 mm Hg) might be more reasonable
(191 However in ACCORD-BPIY and INVEST 14
studies conducted in diabetic patients, any significant
difference was not found as for cardiovascular
endpoints  between intensive  antihipertensive
treatment, and standard treatment regimes targeting
BP values of < 130 mm Hg, and < 140 mm Hg
respectively.

In PATENT study ! performed in our country,
blood pressures of 8.1 % of all hypertensives, and
20.7 % of patients receiving antihipertensive
treatment were under control.
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It was determined that lower levels of awareness,
and administration of inadequate treatment to
patients play a role in detection of such low rates.

For practical, and economical reasons most
frequently office/clinical blood pressure
measurements were used for the monitorization of
hypertension. It is known that unexpectedly higher
BP values can be detected during BP measurements
performed in office or clinics, due to “white coat”
effect, and cases with masked episodic or nocturnal
hypertension can be overlooked. For accurate
diagnosis, and regulation of the treatment, studies
aiming at determination of optimal BP measurement
method are ongoing.**** Recommendations suggest
use of ABPM for the diagnosis, and monitorization of
hypertension.'s!  Besides, at least one application of
ABPM appears to be the best alternative to evaluate
severity, and prognosis of hypertension, and perform a
realistic risk stratification.’* 1 ABPM offers
important advantages as for cost-effectiveness. It is
especially important in very high-risk patients with
comorbidities as CRF, diabetes or MetS.[18-24
Though not useful as ABPM, daytime, and nighttime
home BP monitorization can detect masked
hypertension, and accurate, and reliable diagnosis of
isolated office hypertension can be made. It is less
costly, and patient compliance is more improved.
BP data obtained through this method can be
registered easily, and outcomes of the treatment can
be monitored.

In our survey, blood pressures of 940
hypertensive residents of three metropolitan cities
with a past history of an average of 7 years of
hypertension were evaluated by ABPM. Actual BP
was achieved only in nearly 65 % of the patients
whose blood pressures were supposedly under
control. However in 35 % of the patients target BP
levels were not achieved. In approximately 60 % of
the cases, inadequate drug dosage was implicated by
physicians for this failure to achieve BP control
However in this condition where more than one
reason was thought to play a role, demonstration of
patient-related causes in 56 % of the cases indicates
that only inadequate drug dosage can not be held
responsible for unsuccessful BP control.

Ambulatory BP monitorization can evaluate
circadian rhytmic changes in blood pressure, and
some abnormalities which were demonstrated to be
related to unfavourable cardiovascular prognosis can
be detected.

In many studies the association between non-dipper
pattern which is one of the most important abnormalities
in circadian BP patterns with target organ damage has
been been demonstrated in both hypertensive, and
normotensive individuals. [ In patients with non-dipper
hypertension, greater amount of increases are known to
occur in left ventricular mass, and the incidence of
cerebrovascular disease, cardiovascular mortality, and
morbidity.?% Blood pressure values were analysed in certain
time frames, and values over threshold levels were most
frequently observed in nighttime, and early morning
measurements. Verdecchia et al.?”) reported the frequency of
non-dipper hypertension as ranging between 10-40 percent.
In our study these rates were found to be 62, and 47.4 % for
systolic, and 47.4 % for diastolic BP. In our country, another
study conducted among hypertensive patients reported the
incidence non-dipper hypertension as 43.6 percent.[?8

Though early morning rise in early-morning BP is a
result of circadian changes in BP, the most current data
reveal that this increase is not an”innocent” finding, at all.
Clinical importance of increases in early morning BP
measurements over predetermined cut-off values, has been
established thanks to increased application of ambulatory
BP monitorization in recent years. Though this
phenomenon has not been adequately emphasized in
guidelines of hypertension, available data reveal that rapid
rise in early morning BP is associated with cardiovascular
events independent of office blood pressure values.?!
Increased incidence of acute cardiovascular events such as
heart attack, and stroke during early morning hours is
thought to be partially related to this circadian changes in
BP.B% In this study, sustained early morning hypertension
was detected in the majority of the patients whose BPs
were supposedly under control, and especially in risky
groups as diabetes, CRF, and MetS increase in BP values
was more prominent. Increased activity of sympathetic
nervous system dependent on diurnal rhythm of remn-
angiotensin-aldosterone system (RAAS), and activation of
sympathetic system in early morning hours with awakening
are two underlying mechanisms of increase in morning BP.
31 32 Exaggerated diurnal response in association with
increased RAAS, and sympathetic system activity in
diabetes, CRF, and MetS, are thought to be the main
etiological factors of morning hypertension observed in these
patients. Though a consensus has not been reached over a
definite cut-off value for the non-physiological increase in
the early morning BP values, in many observational study
increase in mean systolic BPs over 15 mm Hg measured
within the first 2 hours after arousal from sleep was accepted
as an abnormal finding.3
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Increases in morning BP levels more than 15 mm Hg had
been associated with both cerebrovascular, and
cardiovascular events independent from office, and 24-
hour BP measurements.[3 331 Another study indicated
abnormal increases in early morning BP as the strongest
predictor of hypertension-related left ventricular
hypertrophy.® In consideration of these data, many
authors have proposed routine organization of ambulatory
BP assessment programs to include evaluations of early
morning increases in BP. In such BP control programs
patients with early morning hypertension will be easily
detected, and accordingly treatment of these patients will
be properly adjusted. Thanks to this approach, it will be
possible to apply more effective treatment, and obtain
better clinical outcomes. As seen in our study, even if the
office, 24-hour, and daytime mean BP measurements were
under required cut-off values, they can be still in the risky
group as assessed by their nighttime, and early morning
BP values. At this stage failure to make any evaluation of
BP, will cause omission of the risk, and inability to apply
necessary therapeutical interventions.

In this study, if we remember that all the study population
consisted of hypertensive patients under treatment, failure
of the drugs to control increases in nighttime, and early
morning BP values is noteworthy. Especially in most of
the patients, mean office, and 24-hour blood pressure
values were normal, however persistence of nighttime,
and early morning hypertension demonstrates lack of 24-
hour effectiveness of drugs used. Although effectiveness
of drugs, and daily dosages during nighttime, and early
morning hours were not compared, literature data reveal
that RAAS inhibitors, and alpha adrenergic blockers are
more efficacious at this respect.3-% At this point,
traditional single dose drug use after breakfast should be
questioned. Especially for patients requiring combination
therapy, instead of fixed dose drug combination received
in the morning, drug treatment in two divided doses taken
separately in the morning, and at night or single dose at
night instead of morning should be individually evaluated
for each patient. Because of ack of any clear
recommendations in guidelines and in the literature,
individual evaluation should be made in consideration of
clinical, and demographic characteristics of the patient,
progression of BP, concomitant drugs used, drug
interactions, and pharmacokinetic properties of the drug,
and appropriate pharmacological treatment prescribed at
suitable times will be reasonable. Although routine
ambulatory BP monitorization is not recommended by
guidelines, close monitorization of the prescribed therapy
for its efficacy during 24-hour, and early morning efficacy
appears to be a necessary approach for optimal risk
modification. We think that literature data about gradually
increasing use of ambulatory BP monitorization will find
its reflection in the guidelines in near future.
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