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Abstract: Many guidelines adopt static numeric thresholds as a basis for identification, classification and 
management of hypertension. In real life and clinical practice blood pressure may be elevated in many situations in 
absence of hypertension. On the other hand, other situations in which the patient may be hypertensive meanwhile 
having normal or merely high normal static blood pressure measurement. Challenges with numeric diagnosis include 
– phenomena of false negative e.g. masked hypertension and phenomena of false positive e.g. white coat 
hypertension. False positive and false negative labeling of patients may have grave consequences. Many challenges 
exist with current guidelines and tools: Normal biologic variations and responses of blood pressure, inaccurate 
measurement which may occur due to variety of causes: patient, observer or technique factors in addition to labile, 
masked and paroxysmal hypertension. Abnormal patterns of blood pressure which are not considered in current 
guidelines e.g. Loss of nocturnal Blood Pressure dipping, Visit to visit variability of blood pressure, Exaggerated 
response to exercise and mental stress, Widened pulse pressure, Salt sensitivity and Postural hypertension may all 
have great diagnostic and/or prognostic significance with or without elevated static blood pressure measurements. 
All these call to look at hypertension as a syndrome – not just numerical definition and make effort to develop 
strategies for earlier diagnosis of this syndrome considering blood pressure value as only one of several 
cardiovascular markers of this syndrome. 
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1. Introduction 

 Worldwide, raised blood pressure (BP) is 
estimated to cause 7.5 million deaths, about 12.8% of 
the total of all deaths. This account for 57 million 
disability adjusted life years (DALYS) or 3.7% of 
total DALYS.1 Blood pressure (BP) levels have been 
shown to be positively and continuously related to the 
risk for stroke and coronary heart disease. In some age 
groups, the risk of cardiovascular disease doubles for 
each increment of 20/10 mmHg of blood pressure, 
starting as low as 115/75 mmHg.2 Globally, the 
overall prevalence of raised blood pressure in adults 
aged 25 and over was around 40% in 2008. The 
proportion of the world’s population with high blood 
pressure, or uncontrolled hypertension, fell modestly 
between 1980 and 2008. However, because of 
population growth and ageing, the number of people 
with uncontrolled hypertension rose from 600 million 
in 1980 to nearly 1 billion in 2008 1. 

Many guidelines and recommendations of 
different bodies and authorities depend on numerical 
values of blood pressure (static discrete BP 
thresholds) for diagnosis, classification, management 
and follow up of hypertension. Canadian 
Hypertension Education Program (CHEP) 3, European 
Society of Hypertension 4, The International Society 

of Hypertension (ISH), World Health Organization 5, 
National Institute for Health and Clinical Excellence 
(NICE) 6, Australian Heart Foundation 7 in addition to 
National Heart, Lung, and Blood Institute (NHLBI) 2 
are widely accepted international guidelines adopting 
this approach  

 Keeping in mind that blood pressure (BP) 
serves as a biomarker for the disease hypertension 
and, as such, elevated BP is not synonymous with 
hypertension. Some individuals may exhibit elevated 
BP in the absence of hypertension, whereas other 
individuals with the same levels of BP might be 
classified into different stages of hypertension 8 

Two clinical challenges exist: accuracy of static 
discrete BP thresholds and its relevance when 
assessing CV risk in an individual patient and the 
other challenge is dynamic nature of BP, (variability 
of blood pressure): how to assess, patterns, prognostic 
significance and relevance when assessing CV risk in 
an individual patients  

Physicians who want to have 80% or more 
certainty that they are correctly classifying patients' 
BP control should use the average of several 
measurements. Hypertension quality metrics based on 
a single clinic measurement potentially misclassify a 
large proportion of patients.9 
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BP has physiologically dynamic nature, in which 
tissue perfusion is matched with metabolic demands in 
a complex, ever-changing manner that depends on the 
coordinated activity of numerous mechanisms 
involved in homeostasis, including the sympathetic 
nervous system, the renin-angiotensin system, and the 
vasodilatory system (e.g. prostaglandins and nitric 
oxide).10 According to this perspective, optimal BP 
can vary among individuals and within the same 
person, depending on hemodynamic circumstances. 
Sporadic BP elevations may occur in individuals who 
have no evidence of early cardiovascular disease 
(CVD).11 

Today, blood pressure measurement is the most 
common vital sign taken in ambulatory care settings, 
and out-of-office blood pressure measurement, 
including self-monitoring, has gained popularity, 
making it easy to identify patients with different 
subtypes of blood pressure status12. 
Challenge (1): Accuracy of Office BP Measurement: 

It is normal for BP to fluctuate from moment to 
moment, from day to night and from day to day. BP 
fluctuations may be related to many factors such as 
physical activity, emotion, position, respiratory cycle, 
diet, salt intake, alcohol ingestion, sleep deprivation 
and others. Even in otherwise normotensive 
individuals, BP fluctuation can be substantial during 
moments of physical or emotional stress or even 
without overt provocation. In physicians’ offices, 
readings can be very stable in some patients, while 
varying markedly in others. Biologic variation of 
blood pressure is common, and many studies show 
that blood pressure measurements vary with physical 
activity, smoking, caffeine ingestion, emotional state, 
temperature of the room, and season. 13-15 In addition, 
the blood pressure measurement may be inaccurate 
because of inappropriate technique, improper 
equipment, or other biases related to the observer.13, 16-

17 Wrong Cuff Size e.g. Using a standard blood 
pressure arm cuff on an obese patient falsely raises 
systolic blood pressure by approximately 10 mm Hg. 
“Miscuffing” should be strongly discouraged.15,16 
Inappropriate Level of the Arm 5 and Terminal Digit 
Preference are common sources of error 16 Up to 20% 
of elderly patients with hypertension have an 
auscultatory gap, Excessive pressure with the 
stethoscope artificially lowers the diastolic reading, 
sometimes by 10 mm Hg or more, although the 
systolic reading is usually unaffected. 18. The average 
difference in systolic blood pressure between the two 
arms is 6 to 10 mm Hg.19-20. Differences of 20 mm Hg 
or more are uncommon and usually indicate 
obstructed flow in the subclavian artery As 
normovolemic persons stand up from the supine 
position, the pulse increases on average by 10.9 
beats/min, systolic blood pressure decreases by 3.5 

mm Hg, and diastolic blood pressure increases by 5.2 
mm Hg.21 Postural hypotension, defined as a 
decrement in systolic blood pressure of 20 mm Hg or 
more, occurs in 10% of normovolemic individuals 
younger than 65 years and in 11% to 30% older than 
65 years.21 As persons age, the postural pulse 
increment diminishes ; this phenomenon and the 
observation that older persons have more postural 
hypotension suggest that autonomic reflexes decline 
as persons age16 
Challenge (2): Impact of Inaccuracy of Office BP 
Measurement: 

Although the most important commonly 
performed office test is blood pressure measurement, 
yet it is considerably undervalued.22However, 
population wide, small inaccuracies in blood pressure 
measurement can have considerable consequences. 
Underestimating true blood pressure by 5 mm Hg 
would mislabel more than 20 million Americans with 
Pre-hypertension when true hypertension is present. It 
has been predicted that the consequences of an 
untreated 5 mm Hg of excessive systolic blood 
pressure would be a 25% increase over current levels 
of fatal strokes and fatal myocardial infarctions for 
these individuals.23 Conversely, overestimating true 
blood pressure by 5 mm Hg would lead to 
inappropriate treatment with anti- hypertension 
medications in almost 30 million Americans, with 
attendant exposure to adverse drug effects, the 
psychological effects of misdiagnosis, and 
unnecessary cost.24 

 The trap is that in acknowledging the 
consequences of small measurement inaccuracies, 
errors of 5 to 10 mm Hg commonly occur as a result 
of improper blood pressure technique22. For example, 
active listening by the patient, when the medical 
assistant is talking during blood pressure 
measurement, can increase systolic blood pressure by 
10 mm Hg.25 Obtaining a measurement from an 
unsupported arm can increase the systolic pressure by 
10 mm Hg. Lack of back support and crossed legs 
increase blood pressure 26. If a patient needs to urinate, 
a blood pressure measurement taken before bladder 
emptying can increase the systolic pressure by >10 
mm Hg. Measurements taken over clothing or with 
tight clothing pushed up on the arm, causing a 
tourniquet effect, also produce significant artifacts22,26. 
If an initial blood pressure reading obtained by 
medical assistant is elevated and a physician then 
obtains a follow-up reading, that second reading may 
be lower because the alerting reaction has subsided, or 
it may be higher because of doctor-related white-coat 
effect 22. 
Challenge (3): Dynamic Blood Pressure Nature: 

Epidemiological studies of hypertension were 
initially based on blood pressure (BP) measurement in 
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a medical environment, using the auscultatory method 
with a mercury or aneroid sphygmomanometer. High 
BP variability led to the development of 
complementary measurement methods, such as self-
BP measurement at home (SBPM or HBPM) and 
ambulatory BP measurement (ABPM) 28. Over the 
past decade, ABPM and HBPM have been shown to 
be better correlated with target organ damage than 
conventional measurement in a medical environment 
29 Moreover; several studies have shown that BP 
measurements by ABPM 30-33 or HBPM 34-35 predict 
cardiovascular mortality and morbidity more 
accurately than office BP (OBP) measurements. This 
is probably due to the lower variability of BP 
measurements by these methods owing to multiple 
measurements and standardization of the 
circumstances in which BP is measured. The 
definition of normal BP and its control under 
treatment is arbitrary and differ for OBP 
(<140/90mmHg) and diurnal-ABPM or HBPM 
(<135/85 mmHg) 2-7. The combined use of two 
different measurements (OBP and ABPM or OBP and 
HBPM) has led to the identification of four groups of 
patients: Patients with normal OBP and normal 
HBPM (or ABPM) who are ‘normotensive’ (or 
‘controlled’ if on antihypertensive treatment) ; Those 
with high OBP and high HBPM (or ABPM), 
described as ‘hypertensive’ (or ‘uncontrolled’) ; 
Patients with an OBP higher than the normal threshold 
but normal HBPM (or ABPM), described as ‘white-
coat hypertensive’ and Finally, patients with normal 
OBP but high HBPM (or ABPM), described as 
‘masked hypertensive’. Pickering was the first to 
describe this group and to propose the term ‘masked 
hypertension’ 37 now generally used. Nevertheless, 
other terms have been or are still used: ‘reverse white-
coat effect’, ‘inverse white-coat hypertension’, ‘white-
coat normotension’, ‘isolated clinic normotension’, 
‘isolated home hypertension’, ‘isolated ambulatory 
hypertension’, and ‘masked uncontrolled 
hypertension’28.  
Challenge (4): Undiagnosed Masked Hypertension: 

In spite of high prevalence of this condition and 
its impact on prognosis in treated hypertensives or 
untreated patients, most guidelines including 2007 
ESC-ESH guidelines4 provide no specific advice for 
treating this type of elevated blood pressure. 
Hypertension is under diagnosed and under treated in 
general but obviously, more so in this class of 
patients. Ambulatory Home recordings of blood 
pressure are the only tools that can help us to come to 
the diagnosis of masked hypertension. Should we 
make such recordings in all patients with “high normal 
values”? In all hypertensive? To check whether 
management is successful, do we need to re-check 
ambulatory or home values at regular intervals? 38. Up 

Till now: no clear guidelines exist. Depending on the 
study population, setting, the prevalence of masked 
hypertension lies between 8% and 20% among 
untreated adults, and up to 61% among treated adults 
39- 40. Factors implicated to raise the ambulatory blood 
pressure relative to office blood pressure include 
smoking, increased physical activity, alcohol 
consumption, obesity, and psychosocial factors such 
as anxiety, interpersonal conflict, and job stress 41-45 
Other factors such as a younger age and male gender 
are possible characteristics of patients with masked 
hypertension 41 patients with masked hypertension 
exhibit lower levels of anxiety in the office than those 
with white-coat hypertension.44 Poor medication 
adherence and intake of medication just before clinic 
consultation (so that the peak effect is observed) have 
also been suggested as possible factors to explain in 
treated patients 42 

Unlike patients with white-coat hypertension, 
who are easy to identify given their elevated office 
blood pressure, the objective of making a diagnosis of 
masked hypertension is to identify patients who have 
persistently elevated out-of-office blood pressure and 
thus are not receiving treatment or are treated 
inadequately Thus, the increased popularity of self-
monitoring of blood pressure and the availability of 
valid and accurate monitoring devices make it 
relatively easier to identify patients with masked 
hypertension46. Studies with untreated individuals 
have generally confirmed that masked hypertensives 
have more target organ damage than true 
normotensives; they have levels of target organ 
damage comparable to those of sustained 
hypertensives or have intermediate levels between true 
normotensives and sustained hypertensives 47-50. 
Masked hypertension in treated patients suggests 
inadequate treatment and poor blood pressure control 
and several studies demonstrate more target organ 
damage in treated patients with masked hypertension 
than in those whose blood pressure is controlled 51-54.  

Two important caveats should be noted first 
issue in masked hypertension is the reproducibility of 
measurements and how patients with masked 
hypertension can best be identified in the office 
setting, given that they all have normal office blood 
pressure. Proper identification of patients requires 
adequate risk stratification, because screening all 
patients with normal office blood pressure would be 
prohibitively expensive and unsustainable in any 
healthcare system. One approach proposed is to screen 
only those patients whose office blood pressure is just 
under the upper limit of normal, given that the office 
blood pressure of most patients with masked 
hypertension (especially smokers and the young) is in 
the high normal range 46, 55 
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Challenge (5): Visit To Visit Variability and Its 
Prognostic Significance: 

 It has been shown that visit-to-visit variability 
in systolic blood pressure (SBP) is a powerful 
predictor of stroke and coronary events. Independent 
of mean SBP, that maximum SBP is more predictive 
than is mean SBP (on clinic readings or on ABPM), 
that residual variability in SBP on treatment has a 
poor prognosis, and that stable hypertension has a 
better prognosis than does episodic hypertension. 
These findings challenge the usual blood pressure 
hypothesis and have implications for diagnosis, 
treatment, and monitoring of patients with 
hypertension 56-58 

 Visit-to-visit variability in SBP was related to 
factors that correlate with arterial stiffness, including 
age, female sex, smoking, diabetes, and peripheral 
vascular disease, but only age and mean blood 
pressure affected the prognostic value of variability. 
Variability increased with age, but its effect on stroke 
risk was greatest at young ages, perhaps because of 
fewer competing causes of stroke or death or because 
of greater susceptibility to target organ damage.56 

Schillaci, G (2010) highlighted importance of 
Variability of systolic blood pressure (BP) from visit 
to visit as an important predictor of future 
cardiovascular disease in people with previous 
cerebrovascular disease and in hypertensive subjects.59  

The prognostic value of visit-to-visit BP 
variability is independent from, and additional to, that 
of average BP. An amlodipine-based regimen might 
reduce visit-to-visit BP variability more effectively 
than an atenonol-based regimen, and this might partly 
explain its stronger protective effect against stroke 59.  
Challenge (6) Labile Hypertension:  

Although all physicians are familiar with the 
term labile hypertension which is a commonplace 
clinical dilemma, there are no quantitative criteria to 
define or diagnose it. Its effects on cardiovascular 
(CV) outcome are unclear, and there are no guidelines 
for its treatment. The effect of treating the labile 
component of hypertension on CV outcome is also 
unknown.  

In describing the tendency of blood pressure 
(BP) to fluctuate, the terms variability, reactivity, and 
lability have been widely used. BP variability is 
usually defined as the average variation of BP 
throughout the day, quantitated as the standard 
deviation of ambulatory BP readings. It is increased in 
hypertensive individuals and increases with aging60-62. 
Reduced baroreceptor sensitivity might be a 

contributing factor 63. Antihypertensive drug therapy 
does not appear to affect it.64 

Studies differ as to whether BP variability is 
associated with CV risk.62,64,65 even if such an 
association exists, it is unclear whether BP variability 

is a cause or merely a marker for CV risk, perhaps 
simply reflecting arterial stiffness. However, Normal 
Labiality in Patients with Vulnerable Underlying 
Conditions For example, in patients with chronic 
aortic dissection, Marfan syndrome, angina, or 
cerebral aneurysm may be detrimental since transient 
BP elevation might be deleterious and reduction of 
even normal lability could be proposed to be 
protective in these cases 66. BP reactivity is defined as 
the response to environmental stressors; individuals 
with increased reactivity are sometimes referred to as 
“hot reactors.”BP reactivity is difficult to quantitate 
because an individual’s reactivity differs from stressor 
to stressor, and even upon retesting with the same 
stressor.67 Further obscuring its meaningfulness, 
reactivity in the laboratory is not strongly predictive of 
reactivity to real-life stressors67-68. Although many 
have suspected that BP reactivity is predictive of 
future development of hypertension and of CV risk, 
studies have not found this to be true.69-71BP lability is 
characteristic of human BP, and there is no clear 
definition that differentiates normal from abnormal 
lability 66.  
Challenge (7): Alerting Phenomena and White 
Coat Hypertension: 

The alerting phenomenon is the tendency of BP 
to rise at the time of measurement, usually, but not 
always, due to consciously perceived anxiety over the 
measurement. Although typically described as 
occurring during measurement by a physician, it can 
also occur during measurement at home. When limited 
to physician’s offices, it is regarded as white coat 
hypertension. Surprisingly, studies show that patients 
with white coat hypertension do not have abnormal 
lability outside of physicians’ offices.72 if limited to 
home it may contribute falsely to diagnosis of masked 
hypertension. White coat hypertension is associated 
with a lower risk of CV events than is sustained 
hypertension, but the risk of events and of target organ 
damage is greater than that in normotensive 

individuals73-75.The risk of ultimately developing 
sustained hypertension is also greater.76 Therefore, it 
is essential that ambulatory or home BP be monitored 
for future development of sustained hypertension. 
Many patients who are anxious about their BP enter a 
vicious cycle in which elevated readings trigger 
anxiety, which results in yet higher readings, possibly 
including home readings, and more anxiety. Some 
patients end up incessantly checking their BP, further 
aggravating this problem. Ultimately, in some 
patients, it can become difficult to obtain a meaningful 
measure of BP, whether in the office or at home, that 
is not contaminated by this alerting phenomenon66. In 
addition to the alerting phenomenon, measurement 
inaccuracies can also misleadingly contribute to the 
impression of excessive lability. In addition, readings 
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at times of suspected BP elevation, e.g., during 
perceived agitation, can be misconstrued as excessive 
lability rather than appropriate physiologic 
reactivity66.  
Challenge (8) Paroxysmal Hypertension: 

Patients with labile hypertension experience 
transient but substantial increases in BP. The increases 
usually occur in the setting of emotional distress, 
particularly anxiety. Labile hypertension can be 
asymptomatic or can be accompanied by symptoms 
such as headache, palpitations, or flushing. The BP 
usually falls spontaneously without intervention. BP 
elevation is usually readily attributed to emotional 
stress, by both physician and patient. A particular 
problem arises in patients who experience marked 
elevations prior to medical or surgical procedures, 
preprocedural BP elevation66. This is In contrast 
Paroxysmal Hypertension (Pseudo-
pheochromocytoma) where BP elevation generally 
occurs in the absence of overt emotional distress, with 
most patients describing the paroxysms as having 
occurred “out of the blue” 77, 78. They can last minutes, 
hours, or even days.78. Abrupt BP elevation is 
accompanied by prominent and very distressing 
physical symptoms, such as headache, palpitations, 
flushing, weakness, or dyspnea.78 The paroxysms 
often provoke a marked fear of imminent death or 
stroke; the fear follows rather than precedes the onset 
of physical symptoms. Fear of recurrent symptomatic 
paroxysms can lead to restriction of lifestyle and 
functioning.78 Patient usually insists that the blood 
pressure elevation is not related to emotional factors. 
Pheochromocytoma is found in <2% of patients with 
paroxysmal hypertension.79 Catecholamine studies are 
usually normal but can be mildly abnormal either 
during or even between paroxysms, reflecting 
activation of the sympathetic nervous system.78, 80 

Paroxysms typically present with one of two 
hemodynamic/hormonal patterns. One is characterized 
by an increase in heart rate and epinephrine level and 
the other by an increase instead in nor-epinephrine 
level without an increase in heart rate.18 This suggests 
that stimulation of the adrenergic limb of the 
sympatho-adrenal system is dominant in some and of 
the neural limb in others.80. A specific personality 
profile associated with this disorder suggests a 
psychological basis, attributable to repressed emotion 
related to prior emotional trauma or a repressive (non-
emotional) coping style 81 
Challenge (9): Abnormal Blood Pressure Patterns and 

Their Prognostic Impact: 

 Orthostatic Hypertension, Visit To Visit 

Variability, Loss Of Nocturnal Dip, Increased Pulse 

Pressure And Increased Salt Sensitivity Are some 

Abnormal Blood Pressure Patterns Which May Have 

Diagnostic And Prognostic Implications 

Orthostatic hypertension, a measure of blood 
pressure variability, is a clinically important 
pathologic condition associated with the progression 
of target organ damage and subsequent cardiovascular 
risk. Orthostatic hypertension precedes hypertension 
and could be considered as Prehypertension if a 
patient has seated clinic BP <140/90 mmHg. The 
simple examination of orthostatic BP changes using a 
self-measured home BP monitoring, through which 
abnormal pathological conditions can be detected with 
high reproducibility without the white-coat effect. 
Orthostatic hypertension is associated with morning 
hypertension and increased neurohumoral activation 
82. Orthostatic hypertension is associated with 
increased occurrence of silent cerebrovascular 
ischemia83. It has been found to be positively 
associated with peripheral arterial disease84 

Some individuals manifest large blood pressure 
changes in response to acute or chronic salt depletion 
or repletion, and are termed "salt sensitive". Salt 
sensitivity and resistance have a large variety of 
determinants, including genetic factors, race/ethnicity, 
age, body mass and diet (overall diet quality, macro- 
and micronutrient content), as well as associated 
disease states, e.g. hypertension, diabetes and renal 
dysfunction. Salt sensitivity can be modulated by 
improving the quality of the diet, e.g. the dietary 
approach to stop hypertension (DASH diet) can 
reduce salt sensitivity by increasing the slope of the 
pressure-natriuresis curve. Salt sensitivity in both 
normotensive and hypertensive persons has been 
associated with increased cardiovascular disease 
events and reduced survival. Increased attention to 
strategies that reduce salt sensitivity, i.e. improvement 
in diet quality and weight loss, particularly in high risk 
persons, is an urgent need.85 

The circadian blood pressure (BP) rhythm is 
associated with worsened cardiovascular outcomes in 
patients who have an excessive morning BP surge and 
in those who lack the normal nocturnal BP fall (non-
dippers). There are multiple pathophysiologic 
mechanisms underlying abnormalities in circadian BP, 
most importantly abnormalities in sympathetic 
nervous system activity, salt and volume balance, and 
activation of the renin-angiotensin system. Several of 
these factors can be modified by clinical interventions, 
either related to lifestyle changes and/or 
antihypertensive drug therapy. The timing of drug 
administration or specific drug delivery systems that 
lead to a greater effect at night and/or mitigate the 
early morning BP surge can correct abnormal 
circadian rhythms86. Thus, in practice, ambulatory 
blood pressure predicts mortality significantly better 
than clinic blood pressure. The availability of blood 
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pressure measures during sleep and, in particular, the 
pattern of dipping adds clinically predictive 
information and provides further justification for the 
use of ambulatory monitoring in patient 
management.87 

 Recent work suggests that a high pulse pressure 
is an important risk factor for heart disease. A meta-
analysis in 2000, which combined the results of 
several studies of 8,000 elderly patients in all, found 
that a 10 mm Hg increase in pulse pressure increased 
the risk of major cardiovascular complications and 
mortality by nearly 20%.88 The authors of the meta-
analysis suggest that this helps to explain the apparent 
increase in risk sometimes associated with low 
diastolic pressure, and warn that some medications for 
high blood pressure may actually increase the pulse 
pressure and the risk of heart disease. Widened pulse 
pressure has also been found to be a risk factor for the 
development of atrial fibrillation.89 
Challenge (10): Room For clinical definition Of 
Hypertension: 

Perhaps the most convincing evidence against 
using BP thresholds to define hypertension is that 
there is no threshold of BP above 115/70 mm Hg that 
identifies CV risk -that is, risk is linear and doubles 
for each 20/10 mm Hg increase in BP 2 As a 
consequence of the dynamic nature of BP, it may be 
more clinically relevant to use BP patterns, rather than 
discrete BP thresholds as measured in the clinic, when 
assessing CV risk in an individual patient. Thus, the 
Hypertension Writing Group, a group of hypertension 
specialists convened by a president of the American 
Society of Hypertension (HWG) places particular 
attention on ambulatory BP and the contribution of 
systolic BP (SBP) and pulse pressure (the difference 
between SBP and diastolic BP [DBP]) to risk, because 
these are widely considered to be more accurate 
markers of CV risk than is office DBP, particularly in 
older patients.10-11, 90 

 Cardiovascular (CV) risk has been found to be 
elevated at BP levels previously considered normal; in 
some cases, sporadic elevations in BP levels may be 
physiologically benign and not associated with 
additional CVD risk10-11, 91-92.As a consequence, many 
hypertension experts consider elevated BP at its core a 
disease marker, rather than a cause of hypertension. 
Moreover, elevated BP, as 1 marker of CVD, 
frequently coexists with other equally compelling 
disease markers.11 Elevated BP should not, therefore, 
be viewed or treated in isolation, but considered in the 
context of whole patient care.  

 A number of strategies have been proposed to 
help bridge the gap between guideline 
recommendations and clinical practice. For example, 
the HWG, proposed replacing the BP-threshold-based 
JNC 7 classification system 2 with a risk-based 

approach, which categorizes the stages of 
hypertension according to BP patterns and the 
presence or absence of other CV risk factors, early 
disease markers (classified as BP, cardiac, vascular, 
renal, and retinal changes), and target-organ damage 
(classified as cardiac, vascular, renal, and 
cerebrovascular damage).10,91 The Writing Group 
defined hypertension as a progressive CV syndrome, 
the early markers of which may be present even 
before BP elevations are observed. To simplify risk 
stratification and align it more closely with clinical 
practice, the Writing Group proposed classifying all 
patients as either normal or hypertensive, with 
hypertension classified as stages 1, 2, or 3 (early, 
progressive, or advanced) 10 These guidelines propose 
that initiation of treatment should be individualized 
and guided by CV risk, not solely by BP thresholds91 

 The goal of the new definition was to identify 
individuals at risk for CVD at an earlier point in the 
disease process, as well as to avoid labeling persons as 
hypertensive who are at low risk for CVD.10 Viewed 
from this perspective, the HWG believed that 
threshold-based classification systems of 
hypertension, such as that endorsed in the Seventh 
Report of the Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High Blood 
Pressure (JNC 7)2 while serving as tools to identify 
patients across a broad range of CVD risk, may lead to 
underestimation or overestimation of clinical risk 
within individual patients. To simplify risk 
stratification and align it more closely with clinical 
practice, the HWG proposed Beyond the goal of 
providing a more clinically relevant assessment of 
global CV risk in clinical practice, this paradigm shift 
served to focus attention on the enormous unmet need 
regarding prevention and optimal treatment of 
hypertension across a spectrum of fields, from basic 
research and drug development to patient education 
and clinical management10 Recently, the HWG further 
refined and updated the definition and classification of 
hypertension. Revised Definition of Hypertension 
From Hypertension Writing Group 2009 states that: 
Hypertension is a progressive CV syndrome arising 
from complex and interrelated etiologies, early 
markers of the syndrome are often present before BP 
elevation is sustained; therefore, hypertension cannot 
be classified solely by discreet BP thresholds, 
Progression is strongly associated with functional and 
structural cardiac and vascular abnormalities that 
damage the heart, kidneys, brain, vasculature, and 
other organs, and lead to premature morbidity and 
death, Reduction of elevated BP generally confers a 
reduction in the risk for CV events.HWG separates 
elevated BP (one manifestation of the disease) from 
hypertension (the disease) 11 
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 The concept of elevated BP as a disease marker 
for hypertension, rather than its cause, is supported by 
evidence suggesting that the risk for renovascular and 
CV sequelae may be higher than expected in the 
presence of normal or near-normal BP in some 
patients, or, conversely, lower than expected in the 
presence of above-normal BP in others. Conversely, 
because adverse CV and renal outcomes increase 
across all BP values, hypertension-related morbidity 
and mortality can occur even at BP levels considered 
normal by conventional standards. The significant 
proportions of myocardial infarctions and strokes that 
occur in patients who have only slight BP elevation, or 
even normal BP, adds weight to this argument.93 As a 
consequence of the dynamic nature of BP, it may be 
more clinically relevant to use BP patterns, rather than 
discrete BP thresholds as measured in the clinic, when 
assessing CV risk in an individual patient. Thus, the 
HWG places particular attention on ambulatory BP 
and the contribution of systolic BP (SBP) and pulse 
pressure (the difference between SBP and diastolic BP 
[DBP]) to risk, because these are widely considered to 
be more accurate markers of CV risk than is office 
DBP, particularly in older patients.2, 90 Physiologic 
alteration in different systems may represent early 
markers of hypertensive cardiovascular disease. Blood 
pressure may show loss of nocturnal BP dipping, 
exaggerated BP responses to exercise or mental stress, 
salt sensitivity or widened pulse pressure. Early 
cardiac markers may include left ventricular 
hypertrophy (mild), increased atrial filling pressure, 
decreased diastolic relaxation or increased natriuretic 
peptide. Early renal markers include microalbuminuria 
and/or reduced estimated GFR (60-90 mL/min). 
Cerebrovascular markers may include stroke, transient 
ischemic attack, decreased cognitive function or 
dementia. Early retinal markers include hypertensive 
retinal changes or loss of vision 

The earliest identifiable stage of hypertensive 
disease, stage 1 hypertension, is characterized by the 
presence of early CVD markers. Although BP levels 
are higher than 115/75 mm Hg and may be frankly 
elevated in patients at this stage, abnormal BP patterns 
- including loss of nocturnal dipping, exaggerated 
responses to exercise or mental stress, and widened 
pulse pressure - may provide clearer evidence of the 
presence of early hypertensive disease 10 Although 
patients should have more than one CV risk factor to 
be included in this category, they should not have any 
evidence of target-organ damage. 

The paradigm shift in viewing elevated BP as a 
marker for hypertension and hypertension as a 
progressive CVD syndrome has important 
implications for treating patients in the clinical setting. 
In terms of treatment, lowering BP remains an 
important goal of antihypertensive therapy, yet 

ultimately the overarching objective is to prevent CV 
complications.94 Treatment of other CV risk factors is 
therefore equally important. Moreover, CV risk 
factors, including elevated BP, are not only 
precipitators, but also continuous pathogenic 
components at every stage of progression of CVD.94 
Clinical strategies, therefore, need to focus on 
detecting and treating patients at risk at every stage 
along the continuum, from preventing target-organ 
damage and interrupting CVD progression in patients 
with early-stage hypertension, to making aggressive 
efforts to slow further disease progression and avoid 
CV events in patients with late-stage Whether all 
individuals with early-stage hypertension, as defined 
by the HWG, should be treated with antihypertensive 
therapy requires further study94 
Conclusion and recommendations: 

Elevated blood pressure although is one of 
biomarkers of hypertension but it should not be 
considered the only marker. Other markers of 
hypertension may exist even before blood pressure 
elevation.Current guidelines and strategies depend 
mainly on threshold blood pressure values to 
diagnose, classify, manage and follow up of 
hypertensive patients. These strategies are 
contaminated by lot of shortages, some of which have 
been discussed earlier. Not considering other forms of 
hypertension in which office blood pressure may be 
normal in presence of hypertensive syndrome - falsely 
negative e.g. masked hypertension or inaccurate 
measurement, other forms in which blood pressure 
may be high in absence of true hypertension syndrome 
– false positive e.g. alerting phenomena, white coat 
hypertension, other labile forms, normal biologic 
responses of blood pressure and inaccurate 
measurements which may occur due to variety of 
causes : patient, observer or technique factors are 
some sources of error. Abnormal blood pressure 
patterns have diagnostic and prognostic value and 
need to be considered in evaluating treated or 
untreated hypertensive.They may provide clearer 
evidence of the presence of early hypertensive disease. 
Although lowering blood pressure remains an 
important goal of antihypertensive therapy, yet the 
ultimate objective is to prevent cardiovascular 
complications. Clinical strategies, therefore, need to 
focus on detecting and treating patients at risk at every 
stage along the continuum, from interrupting 
Cardiovascular Disease and preventing target-organ 
damage. 

It is a clinical challenge to develop better 
practical tools and strategies to assess early 
hypertensive disease and to consider other variables in 
assessment of hypertension. Development of 
ambulatory blood pressure devices was good progress 
in this challenge but again they need guidelines for 
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their use in daily clinical practice because screening 
all patients with normal office blood pressure and 
follow up of all hypertensive would be prohibitively 
expensive and unsustainable in any healthcare system. 
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