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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. 
 
Keywords: resistant hypertension, coronary artery disease 
___________________________________________ 
 
Апстракт  
 
Резистентната хипертензија е присутна кај околу
30% од популацијата со хипертензија, при тоа пот-
ребни се најмалку четири антихипертензивни лекови 
за нејзино лекување и е асоцирана со кардиоваску-
ларни настани. Резистентната хипертензија често
се јавува како коморбидитет со коронарната арте-
риска болест, така што квантификацијата на вкуп-
ниот кардиоваскуларен ризик, најподобен е SCORE 
системот, е битна за проценка на ризикот и спро-
ведување на терапијата за намалување на истиот. 
Во оваа студија ги презентираме клиничките наоди  
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на 66-годишна жена со резистентна хипертензија и
коронарна артериска болест, нејзиното болничко
лекување и препораките за домашно лекување по
отпуштањето. Понатаму во дискусијата се наведе-
ни скорешните упатства и алгоритми за дијагноза
и третман. 
Како заклучок: хипертензијата е најчест ризик
фактор кај пациентите со коронарна артериска бо-
лест и лекувањето на истата, особено резистентната 
хипертензија, е еден од најважните фактори за на-
малување на преваленцата на коронарната артерис-
ка болест, како и степенот на несакани кардиовас-
куларни настани кај пациенти со постоечка коронар-
на артериска болест. 
 
Клучни зборови: резистентна хипертензија,
коронарна артериска болест 
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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 

 
                         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/m2;  
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 

 
                       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 

 
               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, ЕCG presented 
sinus rhythm with a hеart rate of 78/min, biphasic Т

waves in D2 and aVL. System status was with normal 
function.  
From the laboratory tests: glycemia 13.5 mmol/l, HgA1c 
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 mol/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 
ACI 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). 
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                      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 
 

 
                  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 

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

 
             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 -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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