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Abstract

Normal Blood Pressure (BP) is the key factor for sustaining a healthy life. BP variation is
related to daily life including body position, breathing rhythm, stress level, physical condition
etc. Hypertension as well as Hypotension will lead to many complications in the healthy life of
the general as well as dialysis population. The prevalence of Hypertension in Urban communities
is higher than that in Rural communities. Complications of uncontrolled hypertension will
affect various organs in our body as an acute or chronic effect. Factors affecting Hypertension
in the dialysis population slightly differ from the general populationdue to renal failure. It
is certainthat preventive measures or controlling measures of BP variation are only possible
when we can understand the normal physiology of BP as well as the factors which affect
BP maintenance in our body. This paper will help you to understand various aspects of BP
variation in general as well as the dialysis population.
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INTRODUCTION

lood pressure is the key indicator of how
well our circulatory system is functioning.
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BP should not be so high or low to maintain the
normal well-being of our body. Sufficient BP helps
to distribute sufficient oxygen and nutrients all
over our body and elimination of waste products
efficiently from different parts of the body. BP
maintenance in our body by different mechanisms
and any alterations in the mechanism will lead to
an inappropriate level of BP in our body. Our body
will control our BP in different ways like short-term
control of BP by the autonomous nervous system,
long-term control by rennin angiotensin aldosterone
system (RAAS), antidiuretic hormone, Atrial
natriuretic peptide (ANP) and prostaglandins.
The organ systems such as circulatory system,
urinary system & nervous system (especially the
autonomous nervoussystem) are closely related
to BP regulations and the other main biological
product present in the human body which involves
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in the regulation of BP is angiotensin converting
enzyme & bradykinin.!

Some factors in our daily life will lead to BP
variation. BP varies through out the day depending
on body position, breathing rhythm, stress level,
physical condition, medication in take, what we
eat and drink, and time of the day. Depending on
body position, there are slightly higher diastolic
and systolic pressure values when we measure
the sitting position than the supine position.> Slow
breathing exercises can reduce BP in a short period.?
These both havea relationship between Low BP
and anxiety.* Work-related stress is having a role
in increasing BP.> When you are exercising the BP
will increase and when you stop it will come back

to normal and the time taken to get back your Blood
pressure to normal will tell you whether you are
healthy or not. In healthy people, it will come back
to normal soon.®

Studies define normal BP as 120-139 mm Hg
systolic systoli cand 75-84 mm Hg diastolic.
Blood pressure <120/75 mm Hg is hypotensive
and >140/85 is hypertensive and it is applicable
in the normal community as well as the Dialysis
community.® Instructions and steps needed for
optimal BP measurement are shown in Fig. 1.

Role of Medicines in BP Variations

Medications that we are taking have a role in

Use the average of the

last 2 measurements.

No talking during
and between
measurements

Cuff to fitarm

Fig. 1: Steps for optimum BP measurement (Sitting Posture)

the BP variations. Pain medications and anti-
inflammatory = medicines like Indomethacin,
acetaminophen, aspirin, naproxen sodium,
ibuprofen, piroxicam etc. will cause you to retain
water or damage your kidney and increase your
BP. Antidepressants like venlafaxine, monoamine
oxidase inhibitors, tricyclic antidepressants, try
cyclic antide pressants, fluoxetine etc. will increase
your BP. Birth control pills or birth control devices
made of hormones will increase BP by narrowing
of blood vessels and the risk is higher if your age
is >35 yrs. Intake of caffeine-containing medicines

and products will cause a temporary increase in
BP. Cold medicines which contain decongestants
like pseudoephedrine & phenylephrine will
increase BP. Herbal supplements like Amica, Bitter
orange, Ephedra, Ginseng, Guarana, Licorice,
and Hypericum Perforatum can raise your BP or
interact with BP medications to affect its efficiency.
Some powerful drugs like Bevacizumab, Gefitinib,
Imatinib, Pazopanib, Ramucirumab etc. ere used
to treat autoimmune disorders and cancer can
also cause hypertension. Immunosuppressants
like cyclosporine and Tacrolimus can also cause
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hypertension. Stimulants like methylphenidate and
some illegal drugs like Amphetamines, Anabolic
steroids, and Cocaine can also lead to an increase
in BP.”

Role of Time in BP Variations

BP variations according to the time are mainly
lowering of BP at nighttime and increasing the BP
by morning. Blood pressure will start to increase a
few hours before you wake up and continue to rise
in the day time. The peak level by the middle of
the afternoon and late afternoon and evening starts
to decrease. Health problems like Kidney disease,
Thyroid diseases, Diabetics, Obstructive sleep
apnea, Neurological problems and cardiovascular
diseases can cause an abnormal BP pattern like
high BP at night time. Factors which can lead to
abnormal BP patterns include Night shift work,
Tobacco use, Anxiety, too much stress, and taking
BP medications that do not last for 24 hours. 3%

Role of Diet in BP Variation

There is a close relationship between dietary
cations and BP variation. A higher intake of sodium
will increase BP and a higher intake of calcium and
magnesium will decrease BP." BP will increase at
a high rate with a high in take of sodium in a low
energy in take diet than with a high-energy intake
diet.” Dairy products and dietary calcium have
significant relation with low systolic BP. Peptides of
dairy products help to reduce BP especially systolic
BP."” There is a higher chance of increased BP in non-
vegetarians than in vegetarians. It is assumed that
some nutrient of nutrients eaten in greater amounts
in vegetarian food than in non-vegetarian food
will help to reduce BP. Some studies argue against
the role of animal products or their associated
saturated fatty acids or proteins in hypertension.
Polyunsaturated fatty acids present in the food
have no significant relation with variation in BP."*
Ordinary nitrate-rich food is associated with a
significant decrease in diastolic pressure.”” Intake
of polyphenol-rich dark chocolate along with a
normal diet can lead to a significant reduction in
BP and also improve the formation of vasodilative
nitric oxide.®

Role of Alcohol in BP Variation

Alcohol consumption is having an impact on BP.
Binge drinking patterns can have a disadvantageous
effect on BP but no such disadvantageous
fluctuations in BP may see in regular consumption
patterns. There can be a higher BP level the day after

a high consumption of alcohol compared to a day
after a lower consumption of alcohol. It may take
several days to come back the BP to the usual level
after an episode of higher alcohol consumption’
Annual alcohol in take and drinking frequency is
having a strong impact on BP. Different alcoholic
beverages can have similar effects on BP."® Red
wine polyphenolics will not reduce the effect of
alcohol on Blood pressure.”

Role of Non-Alcoholic Beverages on BP

Variations

There can be an acute increase in systolic BP
due to the exposure of ‘Bisphenol A’(BPA) which
is present in canned beverages. BPA is a chemical
which is used in plastic bottles and the inner coating
of beverage canes. BPA can cause hypertension as
well as decreased heart rate.”” Sugar-sweetened soft
drink consumption also can cause an acute increase
in BP.?' Consumption of commercially available
multi-component energy drinks which contains
caffeine will cause an acute increase in blood but
a high dose of component like taurine can cause
an acute decrease in BP.? Reduced consumption
of sugar sweetened beverages is significantly
associated with reduced BP.”? Energy Beverages
like “Red Bull” can increase systolic BP of 10mmHg
and heart rate of 5-6 beats/min.?*

Hypotension and the Causes

Conditions that can cause low BP than normal
(hypotension) are pregnancy, heart problems,
endocrine problems, dehydration, blood loss,
severe infection, severe allergic reaction, and
lack of nutrients in your diet. In pregnancy
lowering of BP is due to the rapid extremely low
heart rate, heart valve problems, heart attack and
heart failure can lead to hypotension. Endocrine
problems like Parathyroid disease, Adrenal
insufficiency (Addison’s disease), Low blood
sugar (Hypoglycaemia), and even diabetics
can trigger hypotension. Problems like fever,
vomiting, severe diarrhoea, overuse of diuretics
and strenuous exercise can lead to hypotension
due to dehydration. Losing blood severely using
any internal injury or external injury will reduce
the amount of blood in your vascular system and
which leads to hypotension. Severe infection can
lead to increased inflammatory mediators in blood
which can lead to vasodilatation and hypotension.
Lack of nutrients like vitamin B12, Folate, Iron can
lead to poor production of Red blood cells and
which can lead to Hypotension.?
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The Hypertension:"The Silent Killer”

The increased BP than normal (hypertension) can
be divided into primary and secondary based on
causes. Primary hypertension does not have clear
causes and it is believed to be linked to genetics,
poor diet, lack of exercise and obesity. Secondary
hypertension can be due to the conditions that
affect your kidneys, arteries, heart or endocrine
system and also can be due to pregnancy.?

Importance of Hypertension Management

Avoiding or management of elevated BP is
helpful to avoid diseases which affect especially
heart, brain, Kidneys and other organs. It is believed
that 1.13 billion people suffer from hypertension. In
20151 in 4 men and 1in 5 women had hypertension
as per the world health organization (WHO).
Hypertension is one of the major causes of early
death worldwide.” A study in Nigeria concluded
that uncontrolled hypertension is a risk factor for
Stroke, Heart failure, ischemic heart disease and
chronic kidney disease.®

Risk Factors for Hypertension

Risk factors can be divided into modifiable and
non-modifiable factors.

Unhealthy dietary patterns (high salt, high
saturated and trans fats, poor consumption of fruits
and vegetables), Physical activity, use of tobacco
and alcohol and being overweight or obese are
considered modifiable risk factors.”

Family history of hypertension, age (>65 years),
and coexisting diseases like diabetes or kidney
disease are considered non-modifiable factors.®

Symptoms of Hypertension

Most of the time it is not having warning signs or
symptoms and itis called a “Silentkiller”. Symptoms
can include early morning headaches, nose bleeds,
variation in heart rhythms, visual disturbances,
Buzzing in earsand severe hypertension it can be
fatigue, nausea, vomiting, confusion, anxiety, chest
pain and muscle tremors.”

Complications of Uncontrolled Hypertension.

Uncontrolled hypertension can lead to serious
damage to the heart by making the arteries harden
and leading to a poor supply of oxygen and blood
to the heart muscles leads angina, heart attack,
Heart failure, irregular heartbeat and death. It
will be so hard for the heart to pump against the

increased pressure in the vessels which can lead to
the thickening of the walls of the ventricle known as
left ventricular hypertrophy (LVH). This LVH will
lead to a decrease in the efficiency of the pumping
of the heart and cause heart failure. Hypertension
can cause weakened and narrowed blood vessels in
your kidney and will affect the normal functioning
of the kidney. Hypertension can lead to vision loss
by narrowing, thickening or toning of blood vessels
in the eyes. Hypertension will lead to metabolic
syndrome which will increase the incidence of
heart disease, diabetes and stroke. Hypertension
will also develop memory problems and difficulty
in understanding. Increased BP can make weaken
your blood vessels and lead to bulging known
as Aneurysm. Rupturing of Aneurysm is fatal.
Uncontrolled hypertension can burst, block or
narrow the arteries which supply blood and
oxygen to the brain leading to stroke and vascular
dementia.*!

Prevalence of Hypertension in India

According to the meta-analysis done by
Raghupathy Anchala from the year 1950 to 2013,
33% of urban people and 25% of rural people in
India are Hypertensive, of these 25% of rural and
42% of urban Indians are aware of their hypertensive
condition. In the case of treatment, only 25% of
the rural Indians and 42% of the urban people are
getting treatment. 1 in 10 of the rural and 1 in 5th
of the urban population have their hypertension in
control.*?

Factors causing the high prevalence of
Hypertension among the Urban community in
India.

In a typical developing country, the high
prevalence of hypertension among the urban
population is the consequence of changes in
lifestyle patterns, diet and stress, increased
population and reduced job opportunities.® Family
history of hypertension, Body mass index (BMI) is
more than or equal to 25 Kg/m?2 and high waist-hip
ratio (WHR) is found to be the most important risk
factor for hypertension among Urban communities
in India.**

Hypertension in Haemodialysis(HD) Population
around the Globe

Hypertension is most common in people on
maintenance Haemodialysis and it is always
difficult to control. As per Kidney dialysis outcome
quality initiatives guidelines (KDOQI) hypertension
in the dialysis community can be considered as a
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pre-dialysis BP of >140/90 mmHg or when post-
dialysis BP >130/80 mmHg.*

Factors Causing Hypertension in the Dialysis
Population

The factors which can consider a role in
hypertension in this group of people are sodium
and fluid over load in their body, increased
arterial stiffness, Activation of the sympathetic
nervous system, activation of the rennin-
angiotensin-aldosterone system, the imbalance
between endothelium derived vasodilators and
vasoconstrictors, high incidence of sleep apnea,
Use of recombinant erythropoietin. An increase
in cardiac output, peripheral vascular resistance
or both can cause sustained elevation of BP in the
dialysis community and the prominent pathogenic
mechanism of BP variation depends on sodium
level and excess fluid in the body.*

Hypertension Management in HD Population

Non-pharmacologic methods focusing on
sodium and volume excess are most useful in
controlling hypertension in this community but
when it is not controlled by this method, the use
of antihypertensive medication is recommended.*

Hypertension Pattern in the HD Community

Intradialytic hypertension is a rise of more than
or equal to 10mmHg in systolic BP from pre- to
post-dialysis in at least 4 to 6 consecutive dialysis
sessions. Approximately 10 to 20% of the dialysis
treatments show intradialytic hypertension and
the causes were unknown.” As per the literature,
the interdialytic ambulatory systolic BP should be
<130mmHg and the average home systolic BP to be
<140mmHg.*

Blood Pressure Variations in the HD Community
based on Climate Change

People on maintenance HD seem to have a lower
BP in summer and higher in winter.”

The Optimum BP to be Maintained in a Dialysis
Community

There are no strict guidelines for BP maintenance
in the dialysis community and it vary from
person to person. According to National Kidney
Foundation Kidney Disease Outcome Quality
Initiative guidelines (NKF KDOQI) (2005), the
target BP for predialysis can be <140/90 mmHg
and post dialysis BP can be <130/80 mmHg.*

Epidemiology of BP Variations in the Dialysis
Community

A study conducted in Mississippi among 649
People on maintenance HD (HD) showed that
age was the only significant factor related to the
lowering of BP other than race, time on dialysis,
aetiology of End Stage Renal Disease (ESRD),
adequacy of dialysis and several excess volume
parameters. They found that people aged > 65 years
had lowered BP compared to other age groups and
there was no significant difference in the effect of
Angiotensin-Converting Enzyme Inhibitors (ACE),
Calcium Channel Blockers (CCB), Sympotholitics
(Symp), and Vasodilators (Vaso) on hypertension
management in Hemodialysis population.*

Zorica Kauric-Klein also showed in her study
that the choice of antihypertensived id not influence
BP response and the excessive ideal weight gain
affected increased diastolic BP among the HD
community.* It is a known fact that the control of
BP will help to avoid left ventricular hypertrophy,
cardiovascular morbidity and mortality in the HD
community as well as the general community.** Most
of the studies reveal that systemic hypertension
can cause the progression of atherosclerosis, left
ventricular hypertrophy, left ventricular dilatation,
heart failure and death.*#>4

Short-term BP variation in the HD community
can be due to the factors like age, pre-dialysis
BP, anti-hypertensive drugs, dialysis duration,
vascular access, ultrafiltration volume and serum
albumin. Pre-HD Systolic BP is considered the
decision-making parameter for the management
of hypertension as well as a modifiable risk
factor for death and cardiovascular outcomes
in the HD community.”* The literature says
that the variability of systolic BP is a strong and
independent predictor for all causes of mortality
in the HD community*® Factors like the white-
coat effect, fear of needling, fluctuations in volume
status, and anxiety to start or closing HD can make
an in accurate pre-HD or post-HD BP reading.”
Factor like increased arterial stiffness responsible
for hypertension is more frequently occurring in
the HD community mainly due to the imbalance in
calcium and phosphorous metabolism followed by
calcification of the vessels.”

Intradialytic Hypotension

Intradialytic hypotension is one of the main
complications faced by the HD community. It can
create uncomfortable symptoms during HD and
leads to less efficient HD session. It can also lead
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to vascular access failure especially internal access
by clotting and can also lead to cardiovascular
morbidity and mortality. An adequate HD
prescription, optimum dietary and dialysate
sodium, ultrafiltration profiling, avoidance of
acetate and cooling of dialysate may be useful to
avoid intradialytic hypotension.?*>* Intradialytic
hypotension is defined as a drop in systolic pressure
greater than or equal to 20mmHg or mean arterial
pressure of greater than or equal to 10mmHg,
presence of end-organ ischemia and the need for
an intervention to increase BP and improve the
symptoms of hypotension.®

Variations in BP and Mortality Rate in the HD
Community

Aspertherecentliterature peopleonmaintenance,
HD had a pre-dialysis systolic BP of <110 mmHg
and a higher systolic BP of 150-159 mmHg showed
high mortality.**¥*® It is well known that the
presence of hypertension is directly proportional
to cardiovascular morbidity and mortality, but
the higher life span of the hypertensive dialysis
population is noted in so many studies especially
people aged >65 years with congestive heart failure
or coronary artery disease.> 506!

CONCLUSION

It is concluded that BP variation can be due to
many factors which we are not even considering
in our daily life. BP variations in general and the
dialysis community need special consideration
because they can make an impact on their quality
of life and long survival. The impact of usual daily
activity as well as the factors by our lifestyle related
to BP variation and related health issues. Further
studies are needed to find out more factors which
will affect BP is needed to avoid upcoming health
issues in our community.
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