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Abstract 

Resistant hypertension is defined as a blood
pressure above therapeutic goals, despite the
concurrent use of three or more antihyperten-
sive drugs of different pharmacological classes,
and all being administered according to an opti-
mum dosage schedule. The prevalence of resist-
ant hypertension in the older people has not yet
been exactly quantified. The updated available
estimates deriving from some clinical trials
report a prevalence of approximately 20-30% of
all hypertensive patients. Advanced age seems
to be an important risk factor in resistant forms
of high blood pressure. Therefore this clinical
condition may potentially increase in the com-
ing years. Chronic kidney disease is the most
frequent comorbidity associated with resistant
hypertension and often leads to poor prognosis.
The article describes a case report of an older
subject with such a clinical condition suggest-
ing diagnostic and therapeutic plan based on a
rational strategy to control hypertension and
the most recent knowledge reported in the med-
ical literature.

Introduction

Resistant hypertension is a clinical condi-
tion frequently leading to high-risk cardiovas-
cular events, despite patients take at least
three or more antihypertensive drugs (includ-
ing a diuretic) and change their lifestyle
(Figure 1). It refers to all clinical pictures in
which, despite such interventions, blood pres-
sure does not fall within target limits or four or
more drugs at full dosage are required to con-
trol it. Chronic kidney disease (CKD) is the
most frequent comorbidity associated with
resistant hypertension and often leads to poor
prognosis.1 A therapeutic approach tailored to
the individual patients should preliminarily
aim to identify modifiable factors, such as the

principles of health education, including the
recommendation to follow a healthy diet, the
use of synergic drugs, a rational timing of
administration to avoid side effects and a strict
clinical follow up. We describe a case report in
which we targeted such modifiable factors.

Case Report

The case refers to a 73-year-old man with
high blood pressure, hypercholesterolemia,
type 2 diabetes mellitus with macro- and
micro-vascular complications (such as prolif-
erative retinopathy, hypertensive and diabetic
nephropathy, sensitive and motor symmetric-
distal polyneuropathy), a history of ischemic
heart disease with previous acute myocardial
infarction treated with percutaneous coronary
intervention and coronary artery stent inser-
tion and peripheral arterial disease in chronic
treatment since many years. In 2008 the
patient underwent percutaneous transluminal
angioplasty (PTA) and external left iliac artery
and superficial left femoral artery stent place-
ment; thrombectomy of right femoropopliteal
artery and PTA with stent on right popliteal
artery and external iliac artery placement. He
also developed CKD, benign prostatic hyperpla-
sia and had a recent acute attack of gout treat-
ed with colchicine (0.5 mg daily). CKD has pro-
gressively worsened over the last two years
and at the moment of the clinical visit was cur-
rently at the Kidney Disease Outcomes Quality
Initiative (KDOQI) stage 4 (glomerular filtra-
tion rate 25 mL/min/1.73 m2). The current
medications taken by the patient were
bumetanide 2.5 mg daily, moxonidine 0.4 mg
daily, barnidipine 20 mg daily, terazosin 1 mg
daily, aspirin 100 mg daily, clopidogrel 75 mg
daily, atorvastatin 80 mg daily, pregabalin 300
mg daily, febuxostat 80 mg daily, calcitriol 0.5
mcg daily, basal-bolus insulin therapy with
lispro and glargine bedtime. Blood pressure
was 160/70 mmHg over the last two weeks with
heart rate of 68 bpm and a regular rhythmic
activity of the heart.

Results

The patient was in fairly good general condi-
tions. At the first visit blood test examination
demonstrated fasting glucose 180 mg/dL, blood
count erythrocytes 4.14×106/mcL with a nor-
mochromic and normocytic anemia (hemoglo-
bin value 10 g/dL); serum iron level 60 mcg/dL,
serum creatinine 3 mg/dL, serum urea 113
mg/dL, potassium 4.8 mEq/L, and serum plasma
sodium, calcium and chloride were within the
normal range. Total serum protein 6.5 g/dL, uric
acid 9 mg/dL, fibrinogen 600 mg/dL, and serum

albumin 3.2 g/dL, low-density lipoprotein serum
concentration 150 mg/dL, high-density lipopro-
tein serum concentration 30 mg/dL and triglyc-
erides 170 mg/dL. Microalbuminuria of 295
mg/L. After a thorough examination of the case,
our multi-disciplinary team decided to increase
the dosage of terazosin to 2 mg daily, which was
then titrated up to 5 mg, and to leave the rest of
the treatment plan unchanged, as no adverse
events had occurred. In agreement with the
patient no peritoneal dialysis was performed.
After two months of follow-up, the patient
reached the target blood pressure values. After
clinical assessment and discussion with the
patient’s General Practitioner and the nephrolo-
gist, we agreed with the patient to continue the
medical therapy and to consider the renal
replacement therapy with hemodialysis in the
near future. We also pay great attention to
increase the patient’s compliance to diet and
medical therapy.

Discussion

The Seventh Report of the Joint National
Committee on Prevention, Detection,
Evaluation and Treatment of High Blood
Pressure (JNC 7, 2003)2 defined a treatment
goal of blood pressure values of less than
140/90 mmHg for patients with hypertension
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and no other severe conditions. These guide-
lines include a separate recommendation
referring to a target blood pressure of less than
130/80 mm Hg for all patients with CKD,
defined as reduced glomerular filtrate rate.3 A
study by Sarafidis and collaborators showed
that hypertension is highly prevalent in pre-
dialysis CKD patients with a high prevalence
of hypertension (95%) in the studied popula-
tion.4 Some trials, such as ACCOMPLISH,
VALUE, INCLUSIVE and others, showed that
strategies based on the use of combination
therapies could achieve very high rates of con-
trolled-patients, despite some of them were
difficult or seemingly resistant cases.5 In this
case report, no optimal blood pressure values
were obtained despite patient was adminis-
tered drugs of different classes. Levels greater
than 140/90 mmHg were observed in spite of
the concomitant use of a calcium channel
blocker, a α-lytic drug, a diuretic and an anti-
adrenergic agent. 
The achievement of blood pressure control

was an important factor to avoid an increase in
the cardiovascular risk and a fast decline of the
renal function. In our patient, diuresis was not
particularly enhanced given the presence of
several contraindications for diuretics, such as
thiazide, which is potassium-sparing with an
increased risk of hyperkalaemia. Thus, we
used a low dose of bumetanide. The potassium
serum level of the patient did not allow for the
use of drugs with activity on the renin-
angiotensin system. The loop diuretics have
the same adverse effects as thiazide diuretics
(hyponatremia and electrolyte imbalance and
hyperuricemia) and also increase urinary cal-

cium excretion. A recent study was conducted
to assess the effect of intensifying diuretic
treatment with a loop diuretic (furosemide) or
an aldosterone antagonist (spironolactone) on
blood pressure control in resistant hyperten-
sion therapy. Spironolactone proved to be more
effective than furosemide in controlling blood
pressure in these patients. A positive addition-
al effect was also observed on albuminuria,
although serum potassium should be closely
monitored, especially in diabetics like our
patient with a high risk of hyperkalemia and
variable rates of gynecomastia.6 Despite the
heart rate was good, no β-blockers were
administered due to the presence of the
peripheral artery disease and to conflicting
experts’ opinions about the combination
between beta-blockers and anti-adrenergic
agents. Moxonidine is a centrally acting anti-
adrenergic drug indicated in hypertension
resistant to other antihypertensive drugs: the
dose with the above-mentiones glomerular fil-
tration rate could not exceed 0.4 mg. Based on
the promising results of the low-dose
colchicine for secondary prevention of cardio-
vascular disease trial,7 colchicine was admin-
istered with caution to prevent vascular dam-
age in the lower limbs at the level of metatar-
sophalangeal inflammation, considering some
evidence of positive effects of this drug in car-
diac patient.8 Soon after a sudden worsening of
CKD, this drug was replaced with febuxostat,
although its efficacy and safety have not yet
been assessed conclusively in severe CKD
patients (there was a significant hyper-
uricemia, independent risk factor of cardiovas-
cular mortality). Dual antiplatelet therapy was

continued incessantly due to the nature of this
major vascular disease with involvement of
multiple arterial portions (not only the coro-
nary system) and restenosis (with several risk
factors of the patient, including diabetes,
hypertension, dyslipidemia and the CKD). This
was also useful to maintain the patency of ves-
sels also in the upper limbs, considering the
potential risk of an artero-venous fistula in the
future. Thus, we decided to change the alpha-
lytic drug dosage and maintained a single dose
in the evening to avoid orthostatic hypoten-
sion, which in the treatment of blood hyperten-
sion occurs much more frequently in patients
older than 65 and over (5.6%), like our patient,
than under 65 years (2.6%).9,10 Another prom-
ising treatment of resistant hypertension is
shown by results of the SIMPLICITY-HTN-3
trial based on the execution of renal denerva-
tion. Beyond the operator dependence of the
treatment (partial denervation could cause
sensitization of the remaining nerves, inflam-
mation of the nerves, or growth of new nerves,
which could exacerbate the degree of hyper-
tension),11 we also observed that the majority
of enrolled patients in this trial were frankly
obese, unlike our patient, with a mean body
mass index in the renal denervation group
34.2±6.5 kg/m2 (sympathetic nerve activity,
including renal sympathetic nerve activity, is
known to be elevated in human obesity) and a
greater blood pressure reduction in patients
with obstructive sleep apnea. Although this
point of view was debated by other Authors,
our opinion is that the clinical implications of
the difference in sympathetic nerve firing
between obese and lean hypertensive patients
are still unknown. Therefore, despite the trial
was very promising, we did not feel this patient
to be suitable for this procedure and preferred
to wait for additional post-hoc analysis of SYM-
PLICITY HTN-3 data and clinical implications
in future studies.12,13

Conclusions

According to latest data, such as those of the
National Health and Nutrition Examination
Survey (NHANES)14 and the Framingham
study,15,16 32% of Italian subjects with high
blood pressure are compliant with therapy,
however only 9% of them have a blood pressure
level below 140/90 mmHg. According to the
European Society of Cardiology-European
Society of Hypertension (ESC-ESH), the pres-
ence of CKD and heart disease in patients with
grade two hypertension is an additional risk
factor that significantly increases the risk of
cardiovascular events in 10 years.17,18 Evidence
show that high blood pressure can be treated
in many difficult cases by a clinical and thera-
peutic plan based on a rational strategy to con-
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Figure 1. Main pathophysiological mechanisms of the resistant arterial hypertension.
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trol hypertension and the most recent knowl-
edge reported in the medical literature,19

which is set to provide new therapeutic
options for the optimization of the drug thera-
py combination.
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