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Introduction 

The relationship between hypertension and 
atherosclerosis is well known, and the guidelines 
are listing hypertension as a major risk factor for 
coronary heart disease (1,2). Epidemiologic 
investigations have also confirmed this close 
etiological relationship. Hypertension can damage 
coronary arteries with different mechanisms. The 
coronary arterial endothelial dysfunction, impaired 
vascular wall permeability, altered properties of 
platelets and coronary vascular remodeling are 
proven mechanisms of CHD induced by 
hypertension (3,4,5). Hypertension is also 
accepted as independent risk factor for major 
adverse cardiovascular events and worse prognosis 
(6). 

Recently, ambulatory blood pressure monitoring 
(ABPM) has gained importance for hypertension 
treatment management (7). ABPM has revealed 
that the circadian (day/night) blood pressure 
profile is variable in patients with hypertension. 
Some of hypertensive patients do not show a 

nocturnal decrease in blood pressure and they are 
called as "non-dippers," whereas other patients 
exhibit night-time BP fall and called as "dippers" 
(8). Non-dipper pattern of hypertension is a 
potent predictor of major adverse cardiovascular 
events and associated with increased end-organ 
damage (9,10). 

The SYNTAX (Synergy between Percutaneous 
Coronary Intervention with Taxus and Cardiac 
Surgery) score quantifies the severity and 
complexity of coronary artery lesions in patients 
undergoing a coronary angiography (11). High 
syntax score (SS) means more complex coronary 
artery lesions and worse prognosis of treatment. 
Many studies confirmed that SS could predict 
clinical outcomes after coronary artery bypass 
grafting (CABG) or percutan coronary 
intervention (PCI) (12,13). This study aimed to 
examine the relationships between nocturnal 
blood pressure variations (dipper, non-dipper) and 
the complexity of coronary arterial lesions (CAL). 
Due to the absence of better indicators for 
assessing the coronary complexities, studies about 
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the relationship between risk factors-for example 
hypertension- and the severity of CAL were not 
many. So we designed this study to determine this 
relationship. 

Materials and Methods 

Study Population: From January 2019 to 
October 2020, we screened all essential 
hypertension patients who applied to the Van 
training and research hospital and had 24-hour 
ambulatory blood pressure monitoring. There 
were 1764 hypertension patients in our database. 
We looked for patients with coronary angiography 
because of chronic coronary syndrome for the last 
two years. Previous coronary angiogram, history 
of myocardial infarction or acute coronary 
syndrome, previous percutan coronary 
intervention or coronary artery bypass grafting, 
heart failure, secondary hypertension and chronic 
kidney or liver diseases were the exclusion criteria 
of the study. We found 172 relevant patients and 
called them. Forty-eight of them are not available 
or did not give consent. One hundred twenty-four 
patients in the database included coronary 
angiography cases because of ischemia evidence in 
non-invasive stress tests. All included patients 
called and signed informed consent for data 
collection. Demographic parameters were 
recorded. 

Measurements and Definitions: The latest ESC 
guideline on the subject has defined the 
hypertension limits as being above 140 mmHg 
systolic and / or 90 mmHg diastolic (15). Blood 
pressure values recorded with a portable device, 
Contec ABPM-50. The device recorded the blood 
pressure per 30 minutes while the patients 
continued their normal daily activities. Blood 
pressure recording data was loaded into a 
software. It was analyzed with Contec-ABPM 
program. Day-time, night time and all time blood 
pressure averages (systolic, diastolic and mean 
arterial blood pressures) were calculated. Mean 
artery blood pressure calculated with a formula of 
‘Diastolic BP+(Systolic BP-Diastolic BP)/3’. If 
the night-time mean artery pressure decrease over 
%10 occurs, it was defined as dipper pattern of 
hypertension. Otherwise if the nocturnal decrease 
remains under %10, it was called as non-dipper 
pattern of hypertension. Eighty-seven of patients 
showed dipping pattern in ambulatory blood 
pressure monitoring, and 37 of patients were non-
dipper. 

The SYNTAX score (SS) was calculated for all 
patients by the SS algorithm that is available in the 

relevant website (14). Each coronary lesion more 
than a 50% diameter stenosis in vessels and at 
least 1.5 mm was separately score. Double 
investigators calculated the SS at a different time 
to reduce interpretations due to researchers and 
one week later each researcher recalculated the SS 
to minimalize inaccuracy. Patients also divided to 
two groups according to their SS scores. The 
patients with a SS above 22 were determined as 
'high SS group', and the other lower SS patients 
were named 'low SS groups'. 

Statistical Analysis: The gathered data were 
analyzed statistically by using SPSS version 18 
(SPSS Inc., USA). Kolmogorov-Smirnov test was 
performed to detect the distribution of the 
variables. We observed that all the variables were 
distributed normally. Variables are presented as mean 
± standard deviation. Categorical variables are 
expressed as number (%). Student-t test was used for 
comparing quantitative variables.  Pearson chi-
square tests were performed for categorical variables. 
A p-value < 0.05 was considered statistically 
significant.  

Results 

Of 124 patients, dipper group was predominant 
(n=87 and n=37). Table 1 summarizes patient 
demographics. Female patients were more than 
males in both groups (%59 of dippers and %54 of 
non-dippers), but it was not statistically significant 
(0.284). Age, body-mass index (BMI) and current 
smoker rates were similar between the groups. 
Among the patient groups, the proportions of 
patients with Type 2 Diabetes Mellitus and 
Dyslipidemia were similar (p-value 0.68 and 0.231, 
respectively). Non-dipper group patients had a 
slightly longer duration of hypertension than 
dippers (4.3±1.4 and 3.7±1.2) (p=0.322), and they 
were receiving more anti-hypertensive drugs 
(p=0,044). For all anti-hypertensive drug 
subgroups, non-dipper groups had a higher rate of 
drug use (Table 2). 

First blood pressure measurements at the office 
were similar between groups but 24 hours mean 
systolic BP was higher at non-dipper patients 
(p=0.023). The systolic, diastolic, and mean 
arterial pressures were higher at the non-dipper 
group as the classification suggests (p<0.001). 
There was no difference for other daytime or 24-
hour blood pressure measurements. Heart rate 
average differences were not statistically 
significant. Mean syntax score of dipper group's 
coronary angiograms was 10.3±2.6. Non-dipper 
hypertensive patients had a mean  14.6±3.9 syntax  
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Table 1. Patient Characteristics Results 

 Total n=124 Group 1 
(dipper) n=87 

Group 2 (non-
dipper) n=37 

p 

Age (mean±SD) 48.5±12.6 47.2±11.3 50.4±13.2 0.136* 

Sex (female) (n,%) 72 (58) 52 (59) 20 (54) 0.284** 

BMI (mean±SD) 26.1±4.6 25.6±3.4 27.2±4.1 0.164* 

Current smokers, n(%) 61 (0.49) 44 (0.5) 17 (0.45) 0.124** 

Diabetes Mellitus n(%) 27 (21,7) 19 (21,8) 8 (21,6) 0.68** 

Dyslipidemia, n(%) 49 (39,5) 35 (40) 14(37,8) 0.231** 

Hypertension duration, 
years (mean±SD) 

3.9±2.0 3.7±1.2 4.3±1.4 0.322* 

Number of drugs 
(mean±SD) 

1.8±1.2 1.7±0.4 2.2±1.1 0.044* 

Office SBP, mmHg 
(mean±SD) 

151.7±22.4 152.4±21.4 149.8±23.8 0.381* 

Office DBP , mmHg 
(mean±SD) 

91.9±14.6 92.6±15.6 91.3±16.4 0.201* 

24 h mean SBP , mmHg 
(mean±SD) 

136.2±12.7 133.2±14.6 138.8±12.2 0.023* 

24 h mean DBP , 
mmHg (mean±SD) 

84.6±12.0 81.4±11.1 89.1±16.1 0.045* 

24 mean HR 
(mean±SD) 

77.6±9.9 76.1±11.4 80.8±8.1 0.396* 

Daytime mean SBP , 
mmHg,(mean±SD) 

137.5±18.2 136.8±14.1 138.6±15.2 0.404* 

Daytime mean DBP, 
mmHg,(mean±SD) 

88.7±14.9 88.5±12.5 89.1±12.1 0.766* 

Daytime mean HR 

(mean±SD) 

77.0±9.3 76.1±11.2 79.0±9.9 0.380* 

Nighttime mean SBP, 
mmHg (mean±SD) 

126.3±14.5 122.8±12.2 135.6±14.9 <0.001* 

Nighttime mean DBP, 
mmHg (mean±SD) 

81.9±14.4 76.4±11.1 89.1±11.1 <0.001* 

Night time mean 
HR,(mean±SD) 

67.7±9.1 66.1±11.2 70.1±6,3 0.056* 

Daytime MAP , mmHg 
(mean±SD) 

106.4±14.7 106.2±12.1 107.3±12.9 0.401* 

Nighttime MAP , 
mmHg (mean±SD) 

94.0±11.2 91.0±10.1 98.9±11.7 <0.001* 

Syntax score 
(mean±SD) 

12.7±4.4 10.3±2.6 14.6±3.9 <0.001* 

Number of diseased 
vessels (mean±SD) 

1.7±1.4 1.5±1.1 2.2±1.7 <0.001* 

SD: Standart Deviation, *Student-T Test, **Pearson chi-square test 
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Table 2. Results Regarding Drugs Used By Patients 

 Dipper n=87 Non-dipper n=37 p 

CCB n(%) 20 (22.9) 12(32.4) <0.001** 

β-blockers n(%) 14(16.09) 11(29.7) <0.001** 

Anti-RAS n (%) 31(35.6) 24(64.8) <0.001** 

Diuretics n(%) 11(12.7) 7(18.9) <0.001** 
**Pearson chi-square test 
 

Table 3. Treatment Methods of Patients According To Coronary Angiography Results 

 Dipper n=87 Non-dipper n=37 p 

PCI n(%) 49 (56,3) 23 (62,16) 0,042** 

CABG n(%) 15 (17,2) 6 (16,21) 0,31** 

MT n(%) 23  (26,4) 8 (21,62) 0,038** 
**Pearson chi-square test    
PCI: Percutan Coronary Intervention, CABG: Coronary Artery By-pass Grefting, MT: Medical Treatment  

score, and this difference is statistically significant 
(p<0.001). Non-dipper group has also more 
diseased vessels (2.2±1.7 and 1.5±1.1) (p<0.001).  
Treatment types of patients, shown at Table 3. 
Non-dipper patient group had a higher rate of 
percutan coronary interventions (PCI) than dipper 
group (p:0.042). 

The vast majority of patients were in the low SS 
group (n=101). In the 'High SS group' there were 
ten dipper patients and 13 non-dipper patients 
(%56 non-dippers rate). But the 'low SS group' 
had less non-dipper patients (24 non-dipper and 
77 dippers). According to these results, the 
hypertensive patients who have undergone a 
coronary angiogram and have a high SS score are 
more likely to be non-dipper (p<0.001). 

Discussion 

Although the relationship between hypertension 
and coronary atherosclerosis is well described, 
there are not much data about correlation of 
hypertension and complexity or severity of 
coronary atherosclerosis. The pathogenesis of 
hypertension and coronary artery lesions are 
different from each other, but there are much 
interactions between two illnesses. The 
hypertension could accelerate the atherosclerosis 
in CHD patients by reducing coronary reserve 
because of microvascular disease (16, 17). In 2014, 
Im et al. used coronary CT angiography (CCTA) 
in asymptomatic hypertensive adults to investigate 
the relationship between the grade of blood 
pressure (BP) and plaque characteristics, severity 
and prevalence of coronary atherosclerosis (18). A 
grade-response relationship is founded according 
to grade of hypertension. Zhang et al. showed 
higher syntax score and more diseased vessels in 

hypertensive coronary heart disease patients than 
non-hypertensive patients (19). Some independent 
risk factors were described for complexity of 
CAL’s, such as old age, male gender, and diabetes 
mellitus, at the same time, smoking, dyslipidemia, 
and hypertension were not defined as independent 
risk factors (20).  

It is known that non-dipper hypertensive patients 
have a higher risk of cardiovascular disease than 
dipper patients (21, 22). Non-dippers are also 
associated with adverse cardiac remodelling and 
dysfunction (23). The non-dipper pattern is 
considered to be a strong predictor of adverse 
events and associated with end-organ damage. The 
association between coronary artery lesion 
complexity and non-dipper hypertension pattern is 
not well-known. We aimed to investigate this 
relationship in patients with the chronic coronary 
syndrome. We used Syntax score system to 
evaluate the CAL’s complexity and severity. When 
the non-dipper and dipper groups were compared, 
the mean SS was higher in the non-dipper group. 
As expected, we found a positive correlation 
between high SS and non-dipper hypertension 
pattern. The number of diseased vessels was 
higher at the non-dipper group. When the 
hypertensive patients with high SS were also 
examined, it was found that the non-dipper 
pattern was more frequent. These results were 
seen as another evidence that the non-dipper 
pattern leads to poor cardiovascular outcomes.  

Another conclusion drawn from the study is that 
patients with non-dipper patterns have more 
advanced coronary artery disease, although they 
use more drugs. This result suggests that the use 
of multiple drugs may not prevent the progression 
of coronary artery lesions in patients with the 
non-dipper pattern. 
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This study suggests that the arterial hypertension 
and especially the non-dipper pattern of 
hypertension can be considered a risk factor for 
severity and complexity of coronary artery lesions 
in patients with chronic coronary syndrome. 
Therefore, hypertensive patients should be 
evaluated and classified with ABPM, and the 
patients with non-dipper pattern should be 
approached more carefully because of their higher 
risk. 
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