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– NEPHROLOGICAL PERSPECTIVE
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Abstract: Recent controversies over the diagnosis and treatment of hypertension (HT) are reviewed from neph-
rological perspective. In 2017 American College of Cardiology (ACC) and American Heart Association (AHA), on
behalf of 11 societies, presented Guidelines for the Prevention, Detection, Evaluation, and Management of High
Blood Pressure in Adults, which lowered the threshold from >140/90 mm Hg to >120/80 mm Hg. The lowered
threshold value caused an increase of HT in the U.S. by 31.1 million people (from 72.2 to 103.3 million). ACC/AHA
guidelines advice self-measuring blood pressure (SMBP) after 5 min rest as superior to office-measured blood
pressure. All organisations advice taking a mean of repeated measurements as a proper BP. The only exception is
National Institute for Health and Clinical Excellence which reasonably recommends taking the lowest reading as
the proper value of BP. Too intensive lowering of BP in cardiovascular high risk population may be beneficial for
heart diseases and lower mortality, but may increase risk of AKI, which may contribute to progressive CKD and
end stage kidney disease. The optimal BP target for dialysed patients is unknown but it is generally accepted that
overhydration is the most important factor in the pathogenesis and treatment of hypertension in dialysed patients.
It was proven that proper ultrafiltration and/or frequent hemodialysis allow for better control of blood pressure.
Hypertension in renal transplant recipients increases cardiovascular morbidity and mortality and shortens
allograft survival. In kidney diseases a personalized approach to the treatment of HT should be advised, starting
from inhibitors of the renin–angiotensin system, unless there is indication for the other group of hypotensive drugs.
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Introduction

Most patients with kidney diseases have arterial hyper-
tension (HT) although it depends primarily on how it is
measured as well as the definition being used. Until recen-
tly, most societies have recommended a threshold >140/90
mm Hg for diagnosing hypertension both in the general
population and in patients with kidney diseases. In 2017
American College of Cardiology (ACC) and American He-
art Association (AHA), on behalf of 11 societies, presented
Guidelines for the Prevention, Detection, Evaluation, and
Management of High Blood Pressure in Adults, which lo-
wered the threshold from >140/90 mm Hg to >120/80 mm
Hg [1]. According to the new definition, about 46% of U.S.
adults would have hypertension, as compared with about
32% under the previous definition. The lowered threshold
value caused an increase of hypertension in the U.S. by 31.1
million people (from 72.2 to 103.3 million) [2]

Measuring BP

ACC/AHA guidelines evaluated self-measuring blood
pressure (SMBP) as superior to office-measured blood pres-
sure. The previous recommendations included an appro-
priate sitting position and proper cuff size. In addition,

blood pressure (BP) should be measured after at least 5
min rest and, when higher than normal, repeated at least
once after 1-2 min. Lastly, verified devices should be used.
The recommendation of taking the mean of all the repeated
readings as a real BP is controversial. This is corroborated
by the recent position statements of American Diabetes As-
sociation [3]. The only organisation with a different recom-
mendation is the British National Institute for Health and
Clinical Excellence [4] which recommends taking the lowest
reading as the proper value of BP. According to this author,
this is the most prudent advice although a unique one. In
questionable cases, when SMBP is taken at least two times
daily (morning and evening) for some days, and the results
are not conclusive then Automatic BP Monitoring (ABPM)
is advised. When postural symptoms are reported, sitting
and standing BP should be checked. In postural hypoten-
sion (the difference in systolic BP >20 mm Hg and/or dia-
stolic BP >10) hypotensive drugs should be stopped and
reintroduced at lower doses or changed.

The ACC/AHA 2017 guidelines emphasize an aggres-
sive management of blood pressure in patients with PB
140/90 mm Hg or higher and >10% cardiovascular 10-year
risk. Patients with a blood pressure of 130 to 139/80 to 89
mm Hg should receive nonpharmacologic treatment, unless
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they have a 10-year risk above 10%. In such cases, addi-
tionally taking a single antihypertensive drug is advised.
The ACC/AHA guideline defines normal blood pressure as
below 120/80 mm Hg and elevated blood pressure as 120
to 129 mm Hg systolic with a diastolic pressure below 80
mm Hg. Stage 1 HT is defined as 130 to139 mm Hg systo-
lic or 80 to 89 mm Hg diastolic, and stage 2 hypertension
as 140/90 mm Hg or higher (the old definition of hyper-
tension). What is now called stage 1 HT was previously
labelled “prehypertension”.

Bakris et al [5] noticed that the new goal may be diffi-
cult to achieve particularly in those with poor vascular com-
pliance (i.e., pulse pressures above 80 to 90 mm Hg), and
who typically have dizziness as well as poor mentation as
their systolic blood pressure approaches 140 mm HgIn. The
new guideline focuses only on the systolic blood-pressure
goal of less than 130 mm Hg, ignoring diastolic pressure
and does not consider isolated systolic hypertension, which
is a major problem among many people over 70 [5].

The ACC/AHA guidelines advise reducing sodium in-
take to less than 1500 mg in nonpharmacological treatment,
which seems to be too stringent, as it is generally accepted
that <2400 mg is enough and still difficult for patients to
adhere to [5].

The BP goal of less than 130/80 mm Hg is even lower
than suggested in the Systolic Blood Pressure Intervention
Trial (SPRINT). It was a multicentre, randomized, con-
trolled trial, comparing intensive with standard systolic BP
control (120 versus, 140 mm Hg) in patients without dia-
betes and with high cardiovascular risk [6].

The trial was stopped early (after 3.26 years of follow-
up) due to significantly lower rate of fatal and nonfatal ma-
jor cardiovascular events in the intensive treatment group.
The results of SPRINT were different from the ACCORD
study, which did not show positive outcomes of intensive
lowering BP (<120 mm Hg) in diabetics [7].

Due to a unique system of measuring BP
(self-measurement with an automatic machine) in SPRINT
trial, the systolic blood pressure should be 10 to 15 mm Hg
lower than in general practice; therefore, it was prudent to
select 130/80 mm Hg rather than 120/80 mm Hg as the
target. On the other hand, it seemed doubtful to consider
a similar target for all individuals over 65 years old, inclu-
ding 80+ although the intensive group had a lower rate of
all-cause death (HR 0,72).

Renal function in SPRINT

It has been generally accepted that hypertension impa-
irs renal function and accelerates the progression of chronic
kidney disease (CKD). Therefore, proper treatment of hy-
pertension has been considered the primary approach to

protect kidney function. Unexpectedly, intensive treatment
in SPRINT was associated with a faster decline of the kid-
neys’ function (30% reduction in eGFR to <60 ml/min per

1.73 m2) on two consecutive laboratory determinations col-
lected at 3-month intervals with hazard ratio (HR) of 3.49.
On the other hand, Cheung et al. performed a secondary
analysis of SPRINT in patients with CKD and found that
the effects of the treatment did not differ among partici-
pants with and without CKD [8]. The prespecified, main
kidney outcome, defined as the composite of ­50% decre-
ase in eGFR from the baseline or End Stage Renal Dise-
ase (ESRD), occurred in 15 cases from the intensive group
and 16 standard group participants. Although the rate of
decline in eGFR in the intensive treatment group and the
standard treatment group was low, the eGFR decline curve
in the intensive treatment group was actually steeper after
the initial 6 months. It is possible that aggressive treatment
of hypertension may decrease perfusion of the kidneys too
much. After exceeding a certain value of around 30%, a
reduction in intraglomerular pressure is not renoprotective
but harmful. An observational study in patients with CKD
showed an association between a 30% reduction in eGFR
and a higher long-term risk of ESRD [9].

In a more detailed secondary analysis of the SPRINT
database by Magrico et al, kidney function decline and less
cardiovascular events were more frequent with greater Mean
Arterial Pressure (MAP) reductions in both the intensive
and standard treatment groups [10]. Patients who had a
greater MAP reduction had significantly higher baseline:
BP (MAP, systolic, and diastolic), total cholesterol, and
ratio of urinary albumin to creatinine, therefore, presenting
higher cardiovascular and kidney injury risks.

Magrico et. al. showed that within the intensive treat-
ment group adjusted hazard ratios (HR) for kidney func-
tion decline were 2.10 for MAP reduction between 20 and
40 mm Hg and 6.22 for MAP reduction >40 mm Hg. In
propensity score analysis, the mean arterial pressure re-
duction <20 mm Hg presented a number needed to treat
of 44 and a number needed to harm (NNH) of 65, reduc-
tion between 20 and 40 mm Hg presented a number needed
to treat (NNT) of 42 and an NNH of 35, and reduction
>40 mm Hg presented an NNT of 95 and an NNH of 16.
The explanation of these unexpected findings may lay in
patients included in the SPRINT, who were older and had
high cardiovascular risk, probably due to atherosclerosis.
Therefore, they represent a population at higher risk for
impaired renal autoregulation and increased susceptibility
to kidney hypoperfusion with larger decreases in MAP.

In SPRINT the intensive BP lowering resulted in more
frequent episodes of AKI (179 participants in the intensive
arm and 109 in the standard arm; 3.8% vs 2.3%; HR, 1.64),
mostly in elderly patients and with previous CKD, predo-
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minantly due to volume depletion and/or hypotension [11].
Episodes of AKI were generally mild – first stage according
to modified KDIGO criteria in about 60% and quite evenly
distributed in the both arms. Dialysis was required in 8, and
in 5 patients, respectively. About 90% of the patients re-
covered kidney function completely or partially. End-stage
kidney disease developed in 2 intensive-arm and 3 standard-
arm participants. Episodes of AKI have consistently been
associated with an increased risk for in-hospital mortality.
Although participants in the intensive arm had increased
risk for AKI events, they still had reduced risk for the pri-
mary SPRINT outcome and all caused mortality compared
with those in the standard arm [6]. This pattern was ob-
served across the groups without basic kidney disease [12]
and with CKD [8]. So, the physicians should be aware that
intensive lowering of BP in high risk population may be
beneficial for heart diseases and lower mortality, but may
increase risk of AKI, which may contribute to progressive
CKD and end stage kidney disease [13].

HT in dialysed patients

The optimal BP target for patients receiving dialysis is
unknown. The Kidney Disease Outcomes Quality Initiative
(KDOQI) guideline recommends a predialysis systolic BP
(SBP) of <140 mm Hg in patients receiving hemodialysis
(HD) and peritoneal dialysis but on the basis of an expert
opinion [14]. Overhydration is the most important factor in
the pathogenesis and treatment of hypertension in dialysed
patients [15].

Observational studies in patients on HD have found in-
creased mortality among those with SBP>140 mm Hg [16].

It was proven that frequent hemodialysis allows for bet-
ter control of blood pressure [17].

Recently, Miskulin et. al. randomized 126 hypertensive
patients on hemodialysis to a standardized predialysis sy-
stolic BP of 110–140 mm Hg (intensive arm) or 155–165
mm Hg (standard arm) [18]. During months 4-12 the ave-
rage difference in systolic BP across arms was 12.9 mm Hg.
In the intensive arm, systolic BP decreased from 160 mm
Hg at baseline to 143 mm Hg at 4.5 months. In the in-
tensive arm there were more frequent: major cardiovascu-
lar events, hospitalizations and vascular access thromboses
(IRR were 1.18, 1.61, and 3.09, respectively). Intradialytic
hypotension was also higher in the more intensive group.
Four deaths occurred in the intensive arm and only one in
the standard arm. The intensive and standard arms had
similar median changes in left ventricular mass. The study
must be repeated with more patients for a longer duration,
but in the meantime it seems prudent to be very careful
when lowering hypertension below 140/90. The blockade
of the renin-angiotensin seems to be the preferred first-line

antihypertensive drug therapy in HD patients, unless there
is indication for the other group of hypotensive drugs, e.g.
β-adrenergic blocker.

HT in kidney transplantation

Hypertension in renal transplant recipients was recently
reviewed by Weir et. al [19]. It is common and ranges from
50% to 80% in adult recipients. Cardiovascular morbidity
and mortality and shortened allograft survival are impor-
tant consequences of inadequate control of hypertension.
Donor and recipient factors, acute and chronic allograft in-
jury, and immunosuppressive medications may each explain
some of the pathophysiology of post-transplant hyperten-
sion.

BP treatment goals for renal transplant recipients re-
main an enigma because there are no adequate randomized
controlled trials to support a benefit from targeting lower
BP levels on graft and patient survival. Therefore, targets
from general population are applied to kidney recipients.
To date, no specific antihypertensive medications, including
renin-angiotensin system inhibitors, have been shown to be
more effective than others at improving either patient or
graft survival. Hiremath et.al. performed a systematic re-
view of 8 trials (1,502 participants) and found that RAS
blockade did not alter all-cause mortality, transplant fa-
ilure and creatinine level doubling, but it was associated
with higher risk for hyperkalemia [20]. This analysis ne-
ither supports nor refutes the hypothesis that RAS blockade
improves clinical outcomes in kidney transplant recipients.
According to the authors, a trial with more than 10,000
patients would be needed to definitively answer whether
RAS blockade reduces transplant loss in this population.
The potential drug interactions with immunosuppresants
and altered pharmacokinetics and pharmacodynamics of
the different antihypertensive medications need to be ca-
refully considered.

Conclusions

A proper measuring of BP is crucial in diagnosis and
treatment of HT. Targets from the general population are
applied to patients with kidney diseases. The aim of tre-
atment of HT is lowering cardiovascular complications and
preventing increased mortality. Personalized approach to
the treatment of HT should be advised, starting from diu-
retics, calcium channel blockers and inhibitors of the renin
–angiotensin system (ACE i/ARB). Blockers of α1 recep-
tor and β-blockers should be reserved to specific additional
indications. The initial step in treatment should be the gra-
dual lowering MAP by not more than 40 mm Hg, aiming
at ¬140/90 mm Hg. When well tolerated and without po-
stural hypotension, after some months, it is reasonable to
try to lower BP to ¬130/80 mm Hg particularly in patients
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with a high risk of cardiovascular complications, which may
be achievable in about 50%. The targets and the drugs are
similar in patients with and without CKD, with exception
of patients with high proteinuria, who should be treated
with ACE inhibitors or ARB to rich PB ¬130/80 mm Hg,
providing no major side effects have occurred. In patients
with eGFR less than 30 ml/min/1,73 m2, overhydration is
the key for sustaining hypertension. In a non-dialysed loop
diuretics should be chosen (furosemide or torasemide), whe-
reas in a dialyzed one proper ultrafiltration is a mainstay in
hypotensive measures. In patients with a transplanted kid-
ney the targets and measures from the general population
are applied but possible interaction of hypotensive drugs
with immunosuppressive drugs should be considered.

Literature

[1] Whelton P.K., Carey R.M., Aronow W.S. et al.
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH
/ASPC/NMA/PCNA guideline for the prevention,
detection, evaluation, and management of high blood
pressure in adults: a report of the American College of
Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines. J Am Coll Cardiol,
(7), 2011. Epub ahead of print.

[2] Muntner P., Carey R.M., Gidding S. et al. Potential
US population impact of the 2017. ACC/AHA high
blood pressure guideline. Circulation, (137):109–118,
2018.

[3] de Boer I. H., Bangalore S., Benetos A. et al. Diabetes
and hypertension: a position statement by the Ameri-
can Diabetes Association. Diabetes Care, (40):1273–
1284, 2017.

[4] National Institute for Health and Clinical
Excellence. Hypertension: clinical manage-
ment of hypertension in adults. Available at:
http://www.nice.org.uk/guidance/cg127. Accessed
Feb 2, 2018.

[5] Bakris G., Sorrentino M. Redefining Hypertension –
Assessing the New Blood-Pressure Guidelines. N Engl
J Med, 378(6):497–499, 2018.

[6] Wright J.T.Jr., Williamson J.D., Whelton P.K. et al.
SPRINT Research Group: A randomized trial of inten-
sive versus standard blood-pressure control. N Engl J
Med, (373):2103–2116, 2015.

[7] Cushman W.C., Evans G.W., Byington R.P. et al. AC-
CORD Study Group: Effects of intensive blood pres-
sure control in type 2 diabetes mellitus. N Engl J Med,
(362):1575–1585, 2010.

[8] Cheung A.K., Rahman M., Reboussin D.M. et al.
SPRINT Research Group: Effects of intensive BP con-
trol in CKD. J Am Soc Nephrol, (28):2812–2823, 2017.

[9] Chang W.X., Asakawa S., Toyoki D. et al. Predic-
tors and the subsequent risk of end-stage renal disease
– usefulness of 30% decline in estimated GFR over 2
years. PLoS One, 10(7):1–15, 2015.

[10] Magrico R., Vieira M.B., Dias C.V. et al. Bp Re-
duction, Kidney Function Decline, and Cardiovascu-
lar Events in Patients without CKD. Clin J Am Soc
Nephrol, (13):73–80, 2018.

[11] Rocco M.V., Kaycee M. Sink et al. Effects of Inten-
sive Blood Pressure Treatment on Acute Kidney In-
jury Events in the Systolic Blood Pressure Interven-
tion Trial (SPRINT). Am J Kidney Dis, 71(3):352–
361, 2017.

[12] Behhdu S., Rocco M.V., Toto R. et al. Effects of in-
tensive systolic blood pressure control on kidney and
cardiovascular outcomes in persons without kidney di-
sease: a secondary analysis of a randomized trial. Ann
Intern Med, 167(6):375–383, 2017.

[13] Coca S.G., Singanamala S., Parikh C.R. Chronic kid-
ney disease after acute kidney injury: a systematic re-
view and meta-analysis. Kidney Int, 81(5):442–448,
2012.

[14] K/DOQI Workgroup. K/DOQI clinical practice gu-
idelines for cardiovascular disease in dialysis patients.
Am J Kidney Dis, (45 [Suppl 3]):1–153, 2005.

[15] Zoccali C., Moissl U., Chazot C. et al. Chronic fluid
overload and mortality in ESRD. J Am Soc Nephrol,
(28):2491–2497, 2017.

[16] Hannedouche T., Roth H., Krummel T. et al. French
Observatory: Multiphasic effects of blood pressure
on survival in hemodialysis patients. Kidney Int,
(90):674–684, 2016.

[17] Kotanko P., Garg A.X., Depner T. et al. FHN Trial
Group: Effects of frequent hemodialysis on blood pres-
sure: Results from the randomized frequent hemodia-
lysis network trials. Hemodial Int, (19):386–401, 2015.

[18] Miskulin D.C., Gassman J., Schrader R. et al. BP in
Dialysis: Results of a Pilot Study. JASN, 29(1):307–
315, 2018.

[19] Weir M.R., Burgess E.D., Cooper J. et al. Asses-
sment and Management of Hypertension inTransplant
Patients. JASN, (26):1248–1260, 2015.

[20] Hiremath S., Fergusson D.A., Fergusson N. et al.
Renin-Angiotensin System Blockade and Long-term
Clinical Outcomes in Kidney Transplant Recipients: A
Meta-analysis of Randomized Controlled Trials. Am J
Kidney Dis, 69(1):78–86, 2016.

Received: 2018
Accepted: 2018

39


