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Case report

RESISTANT HYPERTENSION WITH CORONARY ARTERY DISEASE
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Abstract

Resistant hypertension is encountered in around 30%
of hypertension population and it requires at least four
antihypertensive medications for treatment. It is asso-
ciated with cardiovascular (CV) events. Resistant hyper-
tension often occurs as a comorbidity with coronary
artery disease, so quantification of total CV risk, which is
best done with the SCORE system, is important for
risk stratification of hypertensive patients in order to
implement therapy to reduce the cardiovascular risk.

In this study, we report clinical findings of a 66-year-
old woman presenting with resistant hypertension and
coronary artery disease, her hospital treatment and re-
commendation for home treatment after being dischar-
ged from hospital. Further we discussed the recent
guidelines diagnostic and treatment algorithms.

In conclusion, hypertension is the most common risk
factor in patients with coronary vascular disease and
its regulation, especially in the resistant form, is one of
the most important factors for reducing the prevalence
of coronary artery disease as well as the degree of
major adverse cardiovascular events in patients with
existing coronary artery disease.
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AmncrpakTt

PesucrentHata xunepTeH3uja € NPUCYTHA Kaj OKOIy
30% ox momynarjaTa co XunepTeH3uja, IpH Toa MOoT-
peOHM ce HajMaJIKy YeTHPH aHTHXUIICPTECH3UBHHU JICKOBH
3a HEj3MHO JIEKYBamhE U € acOolUpaHa co KapAnOBacKy-
JapHH HACTaHU. Pe3ncTeHTHAaTa XWIEPTEH3Wja YECTO
ce jaByBa Kako KOMOPOHIHUTET CO KOpOHapHATa apTe-
pucka OoJiecT, Taka IITO KBaHTU(HUKALUjaTa Ha BKYII-
HUOT KapaWOBacKyllapeH pu3uk, HajmonooeH ¢ SCORE
CHCTEMOT, € OWTHA 3a MPOICHKA HA PU3UKOT U CIIPO-
Be/lyBame Ha Tepalrjara 3a HaMallyBambe Ha HCTHOT.

Bo oBaa cTyauja ru npeseHTHpaMe KIMHAYKUTE HAOIU
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Ha 66-TOAMIIIHA )KeHa CO PEe3UCTEHTHA XUIIePTEeH3Hja I
KOpOHapHa apTepucKka OO0JIECT, HEj3MHOTO OOITHUYKO
JEKyBambe M TPEIOPAKUTE 3a JTOMAIIHO JICKYBamke IO
otmymramero. [lonatamy Bo IucKycHjaTa ce HaBeae-
HHU CKOPEIIHWTE YHAaTCTBAa W AITOPUTMH 3a IHjarHo3a
U TPETMaH.

Kako 3akiay4ok: XWIlepTeH3WjaTa € HAjuecT PHU3HK
(dakTop Kaj MalMeHTHTe CO KOPOHApHA apTepucka 0o-
JIECT U JIEKYBambeTO Ha HCTaTa, 0COOEHO Pe3UCTeHTHATA
XUIEPTEH3H]a, € €JeH O]l HajBaKHUTE (HaKTOpH 3a Ha-
MaTyBam-€¢ Ha IpeBajieHIIaTa Ha KOPOHAPHATA apTepHC-
Ka OoecT, Kako M CTENEeHOT Ha HecaKaHW KapauoBac-
KyJIapHH HACTaHM Kaj MIAIMEHTH CO MOCTOeYKa KOPOHap-
Ha apTepucka 0oJecT.

Knyunu 300poBH: pe3uCTEHTHA XUIIEPTEH3H]a,
KOpOHapHa apTeprcka 0oect

Introduction

Hypertension (HT) affects one third of the world po-
pulation. Resistant hypertension (Res-HT) is a challen-
ging clinical problem present in around 30% of hyper-
tension population and is associated with cardiovas-
cular (CV) events. Patients with Res-HT have 1.2-3-
fold increased CV risk compared to hypertension po-
pulation with controlled HT (treatment responsive hy-
pertension) [1,2]. However, data regarding the impact
of Res-HT on CV events in coronary artery disease
(CAD) patients are insufficient.

Fig. 1. Difference between a healthy coronary artery and CAD
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Coronary artery disease is a heart disease that affects
larger coronary arteries which cannot deliver enough
oxygen-rich blood to the heart (Figure 1). The causes

of CAD are atherosclerosis and arteriosclerosis.
Resistant hypertension requires at least 4 antihyper-
tensive blood pressure (BP) drugs for BP control.

Table 1. Classification of blood pressure and hypertension grade

Category Systolic (mmHg) Diastolic (mmHg)
Optimal <120 and <80
Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89

Grade 1 hypertension 140-159 and/or 90-99

Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension >180 and/or >110
Isolated systolic hypertension® >140 and <%0

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Aantihypertensive therapy for regulation of hyperten-

sion is required, but also habits and lifestyle changes

are necessary. That includes:

1. Reduction of salt intake under 5 gr per day;

2. Increased intake of fruits and vegetables;

3. Maintenance of BMI between 20-25 kg/m?;

4. Keeping waist circumference for women under 80
cm and for men under 94 cm;

5. Practicing daily physical activity for 30 minutes;

6. Reducing alcohol intake and complete cessation
of smoking.

Besides HT, humans may have concomitant diseases
like diabetes and hypertension, hypertension and chronic
kidney disease, CAD and/or CVD and hypertension.
Their interference creates circulus vitiosus and causes
difficulty in HT control. Table 2 presents HT with
concomitant diseases and their systolic/diastolic BP
threshold under antihypertensive treatment.

Table 2. Blood pressure levels, concomitant disease - antihypertensive treatment

Age group Office SBP treatment threshold (mmHg) Office DBP treatment
threshold (mmHg)
Hypertension | + Diabetes | + CKD | + CAD | + Stroke/TIA

18- 65 years =140 =14) =140 =14 =140 =50

6579 years =140 =140 =140 2140 =140 =50

>80 years 2160 =160 =160 >160 2160 =50

Office DBP treatment 290 =90 290 290 290

threshold (mmHg)

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

With an aim to adjust/harmonize antihypertensive the-
rapy worldwide, experts have given recommendations
and antihypertensive therapy guidelines as follows:

1. Two antihypertensive drugs are recommended as
an antihypertensive therapy by starting preferably
one tablet with two active substances (for example
ACE/ARA with diuretic or ACE/ARA + calcium
antagonist),

2. Target values for BP: under 140/90 mmHg or as
close as possible to 130/80 mmHg,

3. At high normal blood pressure 130-139/85-89
mmHg, antihypertensive therapy will be started at
those who have increased cardiovascular risk or
established CAD.

Assessment of hypertension and cardiovascular risk is

necessary for timely initiation of appropriate therapy

to prevent additional complications. So, quantification
of total CV risk is important for risk stratification of
hypertensive patients in order to see if statin therapy or
antiplatelet therapy is necessary to reduce CV risk. CV
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risk assessment is best done with the SCORE system,
especially in patients with hypertension and confirmed
CAD, diabetes, renal disease or elevated blood choleste-
rol level. Correlation between high blood pressure and
cardiovascular and renal events is continuous, hence
the need to distinguish normal blood pressure from

hypertension.

Hypertension is often associated with other risk factors
such as dyslipidemia and glucose intolerance, which
on the other hand give a multiplying effect in the de-
velopment of coronary artery disease.

Table 3. Classification of hypertension according to BP level, presence of BP risk factors, target organ damage

and comorbidities

Hypertension

BP (mmHg) grading

Other risk factors,

=3 risk factors

HMOD, CKD grade

with organ damage

disease N High normal
staging HMOD, or disease SBP 130-139
DBP 85-89
No other risk OISk
factors
Stage1
(uncomplicated) | 1or 2 risk factors Low risk

Low to
Moderate risk

Stage 2 X
. 3, or diabetes
‘as‘:"i';‘;:’s':)at'c mellitus without
organ damage
Established CVD,
Stage 3 '
K CKD grade =4, or NP
(estgbllshed diabetes mellitus Very high risk
disease)

Grade 1 Grade 2 Grade 3
SBP 140-159 SBP 160-179 SBP =180
DBP 90-99 DBP 100-109 or DBP =110
Low risk Moderate risk High risk

High risk

Very high risk

Moderate risk

High Risk

High risk

Very high risk

High risk

High risk

High to
very high risk

Very high risk

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Case report

The patient was a 66-year-old woman, who required a
cardiology consultation for her frequent headaches and
high unregulated blood pressure and chest pain. She
had frequent attacks of headache and frequent outpa-
tient internist and cardiologist consultations due to
high and unregulated blood pressure levels. She had
grade 3 hypertension, diabetes type 2 that has lasted
for 10 years, and hyperlipidemia. Chronic kidney di-
sease was discovered 5 years ago as a result of nephro-
lithiasis. She has been smoking for 20 years. She de-
nied diseases of interest in the family history and food
and drug allergy.

The patient was admitted to the hospital in a serious
general condition with significantly high blood pressure
(250/120 mm/Hg). Because she had signs of left heart
failure with signs of incipient heart failure, she was
admitted in the intensive care unit. During hospital
stay, she was treated with intensive diuretic therapy,
therapy with nitro-medications, calcium antagonists
and ACE inhibitors.

After stabilization, she was transferred to the depart-
ment unit for further investigation and additional therapy.
Upon further hospital examinations, ECG presented
sinus rhythm with a heart rate of 78/min, biphasic T

waves in D2 and aVL. System status was with normal
function.

From the laboratory tests: glycemia 13.5 mmol/l, HgAlc
10.4%, triglycerides 5.15 mmol/l, total cholesterol 6.0
mmol/l, LDL 2.5 mmol/l, HDL 0.9 mmol/l. Elevated
levels of creatinine and urea in serum were noted

(creatinine 444. 410..456 pmol/L and urea 19. 4..20.
2.21.6 mmol/L). Holter blood pressure monitoring
was performed with a finding of a high unregulated
day-night blood pressure variations and echocardiogram-
phic findings presented a regular dimension of the LV
with preserved EF and hypokinesia based on the lower
wall. Carotid Doppler findings were with normal flow
velocities, but thickened BMI and 50% stenosis in
ACTI lat. dexter were observed. Peripheral Doppler pre-
sented grade 1 of circulatory insufficiency in the legs
and diabetic angioneuropathy. When coronarography
was performed, two-vessel coronary artery disease
(mLAD 70%, mRCA 85%) was found and percuta-
neous coronary intervention (PCI/RCA) was made.
Ophthalmological examination presented grade 2 of
hypertonic with non-proliferative diabetic retinopathy.

A nephrology specialist was consultant who gave
advice on hydration and a proposal for further therapy.

During the hospital stay, an antihypertensive treatment
was initiated upon the newest guidelines (Figure 2 and 3).



Angelovski S. et al.

144

Grade 1
Hypertension
BP 140-159/90-99 mmHg

High normal BP
BP 130-139/85-89 mmHg

Lifestyle advice

Lifestyle advice

Consider drug treatment in Immediate drug treatment
very high risk patients with in high or very high risk
patients with CVD,

VD, ially CAD
SRS renal disease or HMOD

l

Drug treatment in
low moderate risk patients
without CVD, renal disease
or HMOD after
3-6 months of lifestyle
intervention if BP not
controlled

Grade 2 Grade 3
Hypertension ‘ Hypertension
| BP160-179/100-109 mmHg | BP =180/110 mmHg

l Lifestyle advice I | Lifestyle advice I

Immediate drug ‘

Immediate drug

treatment in all patients treatment in all patients

l l

Aim for BP control ‘ Aim for BP control

within 3 months within 3 months

Fig. 2. Algorithm for initiation of antihypertensive treatment depending on BP level
European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Initial therapy
Dual combination

W

ACEi or ARB + beta-blocker or CCB
or CCB + diuretic or beta-blocker
or beta-blocker + diuretic

Triple combination of above

Consider monotherapy in low risk
grade 1 hypertension
(systolic BP <150mmHg), or in
very old (>80 years) or frailer patients

Consider initiating therapy
when systolic BP is
=130 mmHg in these very
high risk patients with

l established CVD

‘ Step 2
‘ 1Pill J Triple combination
y Step 3
h Triple combination +
Pills spironolactone or
other drug

Resistant hypertension
Add spironolactone (25-50 mg o.d.)
or other diuretic, alpha-blocker or beta-blocker

Consider referral to a specialist centre
for further investigation

Fig. 3. Drug treatment in hypertension and CAD

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

On the day of hospital discharge, antihypertensive,
antiaggregation and antilipemic therapy was prescri-
bed (Tabl. Aspirin a 100 mg 1x1, Tabl. Clopidogrel a
75 mg 1x1, Tabl. Rosuvastatin 40 mg 1x1, Tabl. Massido
a 5 mg 1x1, Tabl. Relika 4/1.25 mg 1x1, Tabl.
Spirinolactone a 25 mg 1x1 and Tabl. Prazosin a 2 mg
1x1) and a recommendation for a hygienic-dietary
regimen; a home blood pressure diary and regular
ambulatory monitoring was given.

Discussion

Hypertension is defined as resistant if the treatment
strategy fails to regulate blood pressure (for systolic

<140 mm/Hg, diastolic <90 mm/Hg). Various studies
report a prevalence of resistant hypertension of 5-30%.
Res-HT should be distinguished from pseudo-resistant
hypertension. Poor adherence to prescribed medica-
tions, white-coat hypertension, brachial artery calcify-
cation are characteristics of pseudo-resistant hypertension.
Other conditions that contribute to unsatisfactory BP
level control are: increased intake of salt and alcohol,
higher body weight, taking cocaine and anabolics,
obstructive sleep apnea.

For diagnostic approach in a patient with resistant
hypertension it is important to recognize characterris-
tics (symptoms and signs) of patients with Res-HTA
and causes of secondary resistant hypertension (Table 4).
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Table 4. Resistant hypertension characteristics, secondary causes and contributing factors

Table 24 Resi hyp ion characteristics, dary , and contributing factors (adapted from
reference’®®)
Demographics More common causes Prescribed drugs
e Older age (especially >75 years) ® Primary hyperaldosteronism e Oral contraceptives
e Obesity ® Atherosclerotic renovascular disease e Sympathomimetic agents (e.g. decon-
® More common in black people e Sleep apnoea gestants in proprietary cold
® Excess dietary sodium intake e CKD remedies)
e High baseline BP and chronicity of uncon- e Non-steroidal anti-inflammatory drugs
trolled hypertension ® Cyclosporin
® Erythropoietin
e Steroids (e.g. prednisolone and
hydrocortisone)
® Some cancer therapies
Concomitant disease Uncommon causes Non-prescription drugs
e HMOD: LVH and/or CKD ® Phaeochromocytoma ® Recreational drugs (e.g. cocaine,
e Diabetes e Fibromuscular dysplasia ph ines, and anaboli
® Atherosclerotic vascular disease ® Aortic coarctation steroids)
® Aortic stiffening and isolated systolic ® Cushing’s disease ® Excessive liquorice ingestion §
hypertension e Hyperparathyroidism ® Herbal remedies (e.g. ephedra and ma §
huang) E
[3

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Resistant hypertension

Recormmmendations

It is recommended that hypertension be

defined as resistant to oreavtment (i.e. resist—

ant hypertension) wheaen:

-
an appropriate therapeutic strategy, which
should include a diuretic (Typicallby anmn ACE

Fides/thiaride-type diuretc), fAils to lower
clinic SBPF and DBP values to <140 mmibHHg
andfor <90 mmmHg. respectively: and

The inadeqguate control of BP has beaen
confirmed by ABPMM or HBPMM: and
Adver esxclusion of varicous causes of
pseudo-resistant hypertension (espe—
cially poor medication adherence) and

secondary hypertensicn.

Optimal doses (or best-toleraved doses) of

inhibitor or anmn ARB with a CCB and a thia-—

Recommended treatrment of resistant

hypertensicon is:

- Reinforcement of lifestyle measures,
especially sodium restricticrn.>>>

- sAddition of low-dose spironolactone® to

Class™

Lewel™

existing treatrmentzs O a2 T

loom diu retic:® *57

doxazosin.F 1%

- COa the additicon of further diuretic ther-
apy if intolerant to spirconolactone, with
either eplerenone.” amiloride.,” a higher-
dose thiazideSfthiazide-like diuretic., or a

- Oa the additicon of bisoprolol or

BESC/ESH 2018

Fig. 4. Treatment of resistant hypertension

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

It is an interesting finding that [3-blockers have procli-
vity to increase the risk of developing Res-HT, probably
due to the suppression of melatonin synthesis in the pi-
neal gland, which as a final result lead to an increased
activity of the sympathetic nervous system [3-5].

Confirmation that Res-HT increases the risk of major
CV events and all-cause mortality is found in S. Smith
et al. study from 2014 [6] as well as in two other
studies [1,2] in which Res-HT was associated with a
poorer prognosis than nonresistant hypertension. These
studies found an increased risk of adverse outcomes
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and all-cause mortality as well as CV mortality in pa-
tients with Res-HT. Additionally, the Smith’s study
confirmed that a similar increased risk was associated
with Res-HT in patients with concomitant CAD, although
event rates were considerably greater in patients with
CAD than in those without CAD. However, the patho-
physiology of Res-HT increased CV risk is unknown
and the assumption is that increased renin-angiotensin
system stimulation and aldosterone production leads to
increased arterial stiffness and atherosclerotic disease,
i.e., increased CV risk [7]. Also, it has been observed
that if a higher dose as well as a higher number of anti-
hypertensive drugs are required (regardless of whether
it leads to control of Res-HT or not) the CV risk in-
creases [7], so the use of a larger number of antihyper-
tensive agents may not fully mitigate the long-term
risks of elevated BP [8], although this is unlikely accor-
ding to other studies [6]. In agreement with these fin-
dings is VALUE study, where patients who received
combined antihypertensive therapy to control non-re-
sistant hypertension had a significantly higher risk of
CV death compared to those who received only
monotherapy [8]. These suggest that Res-HT is an
important prognostic factor, and even more valuable
than BP control.

Conclusion

Hypertension is the most common risk factor in pa-
tients with coronary vascular disease and its early
diagnosis is mandatory because the population of
patients with HT and CAD is growing worldwide.

Regulation of elevated BP, especially in the resistant
form of hypertension, is one of the most important
factors for reducing the prevalence of CAD as well as
the degree of major adverse cardiovascular events in
patients with existing CAD. Res-HT alone portends an

increased risk of major CV events and death. Further
clinical research is necessary, especially in patients
with diabetes, CKD and cardiovascular disease, who
as a comorbidity have Res-HT for determination of
strategies for its CIE reduction and their CIE compli-
cation reductions as well.
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