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Introduction
The epidemic of cardiovascular diseases (CVD) is a global 
phenomenon, commonest cause of death globally and major 
contributor to the burden of premature mortality and 
morbidity1-6. Its prevalence is rising in devel¬oping        
countries and posing a major challenge for the health 

sector7,8. Ever rising prevalence of CVD is a major challenge 
for the health sector in Bangladesh9.
The term cardiovascular disease refers to any disorder of the 
heart and blood vessels, including hypertension, coronary 
artery disease (CAD), cardiac dysrhythmias, cerebrovascular 
disease, valvular heart disease, cardiomyopathies, peripheral 
vascular disease, and congenital cardiac abnormalities. Each 
disorder has been characterized epidemiologically; 
incidence and prevalence rates vary widely by country and 
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Abstract
Background: Coronary Heart Disease (CHD) is a major cause of morbidity and mortality in the developed as well as in 
developing countries. Left main disease (LMD) and triple vessel disease (TVD) have important prognostic value in patients 
with coronary artery disease. Present retrospective observational study conducted to describe the current trends in triple 
vessel disease of patients undergone coronary angiogram at National Heart Foundation Hospital & Research Institute           
(NHFH&RI), Mirpur Dhaka, one of the high-volume cardiac centers in Asia.
Methods: Present descriptive cross sectional retrospective study conducted among patient undergone coronary angiogram 
between the periods of January 2013 to December 2019 in the department of cardiology, NHFH&RI. Information about age, 
gender, hypertension, diabetes renal impairment and chronic kidney disease are available were analyzed in the study. Other 
common risk factors such as tobacco use and blood cholesterol not available, one of the limitations of this study.
Results: Total 104638 (One Hundred Four Thousand Six Hundred Thirty-Eight) patients undergone coronary angiogram 
during this period. Among them 9000 (Nine Thousand) diagnosed having TVD and were analyzed in this study. Among the 
patients 7701 (85.6%) were male and 1299 (14.4%) were female. Mean (±SD) age of the patients was 56.70 (±9.63) years. 
Highest number of patients were in the age group of 51-60 years (38.5%), followed by in the age group of 61-70 years 
(26.7%). Among the respondents 3786 (42.1%) were hypertensive, 4731 (52.6%) were diabetic, 80 (0.9%) had renal               
impairment and 370 (4.1%) had chronic kidney disease. From 2013 to 2019 overall, 8.6% patients had triple vessel disease 
with increase in frequency (percentage) from 191 (1.64%) in 2013 to 2258 (12.35%) in 2019. Among these patients 1 in 5 had 
left main disease.
Conclusion: In the presents study one fifth of the patient with triple vessels disease had left main coronary artery disease. 
Study concludes an alarming rate of increase of frequency of TVD among the Bangladeshi patients undergone coronary 
angiogram in this center. It requires comprehensive preventive measures and as well as early revascularization to prevent 
premature death in our country.
Keywords: Triple Vessel Disease (TVD), Coronary Angiogram (CAG).
                        (JNHFB 2020; 9 : 41-44)

culture10. Triple vessel disease (TVD) represents the most 
severe form of coronary artery disease and patients with 
TVD and/or left main stenosis are considered a high-risk 
group according to therapeutic guidelines11. TVD is a severe 
type of CAD since it involves significant stenosis of the 
major epicardial coronary arteries (i.e., the right coronary 
artery, left anterior descending artery, and left circumflex 
artery) and in comparison, with less severe forms of CAD, 
TVD has been consistently associated with worse long-term 
prognosis12-17. Additionally, TVD is associated with higher 
rates of major adverse cardiac events and mortality than 
single-vessel disease (SVD) and double vessel disease 
(DVD)16-18. Significant (defined as a greater than 50 percent 
angiographic narrowing) left main coronary artery disease is 
found in 4 to 6 percent of all patients who undergo coronary 
arteriography19. It is associated with multivessel coronary 
artery disease about 70 percent of the time20,21. Left main 
disease and triple vessel disease have important prognostic 
value in patients with coronary artery disease. However, 
uncertainties still exist about their prevalence and predictors 
in patients with acute coronary syndrome and also in 
patients with stable coronary disease. Three-vessel coronary 
artery disease is an advanced manifestation of atherosclero-
sis22,23, thus, most patients with this disease require a surgi-
cal or percutaneous strategy to improve their symptoms and 
prognosis22. A high CVD prevalence along with an upward 
trend was observed in Bangladeshi adults. Proper strategies 
are required for  primary prevention of CVD so that a further 
increase can be alleviated and the morbidity and mortality 
associated with it can be reduced24. Present study intended 
to find out the trends in TVD one of the high-volume cardiac 
center in Asia. 
 
Materials and Methods
Present descriptive cross sectional retrospective study 
conducted among patient undergone coronary angiogram 
between the periods of January 2013 to December 2019 in 
the department of cardiology, NHFH&RI. Total 
104638(One million four thousand thirty eight) patients 
undergone coronary angiogram during this period. Among 
them 9000 diagnosed having TVD were included in this 
study. Coronary angiography was performed by a team of 
expert interventional cardiologists. A detailed analysis of 
angiographic images was done by the operators. Informa-
tion about age, gender, hypertension, diabetes, renal impair-
ment and chronic kidney disease are available were 
analyzed in the study. Other common risk factors such as 
tobacco use and blood cholesterol not available, one of the 
limitations of this study. Data analysis was performed by 
using Microsoft Office Excel 2007 and SPSS for Windows, 
version 16.0. Chicago. Continuous variables were calculat-
ed as mean ± (SD), and categorical variables were presented 
as frequency and percentages.  

Results
Total 104638 patients undergone coronary angiogram in this 
period, among them 9000 diagnosed having triple vessel 

disease. Overall, 8.6% patients had triple vessel disease 
among patient undergone coronary angiogram in this center 
with increase in frequency from 1.64% in 2013 to 12.35% in 
2019 (Table 1). Mean (±SD) age of the patients was 56.70 
(± 9.63) years with minimum 23 and maximum 96 years old. 
Among the patients 16 (0.2%) were in the age group of ≤30 
years, 500 (5.6%) were in the age group 31-40 years, 2097 
(23.3%) were in the age group of 41-50 years, 3465 (38.5%) 
were in the age group of 51-60 years, 2399 (26.7%) were in 
the age group of 61-70 years, 471 (05.2%) were in the age 
group of 71-80 years and 52 (0.6%) were in the age group of 
above 80 years. Among them 7701 (85.6%) were male and 
1299 (14.4%) were female. Among the respondents 3786 
(42.1%) were hypertensive, 4731 (52.6%) were diabetic, 80 
(0.9%) had renal impairment and 370 (4.1%) had chronic 
kidney disease. Among the patients 1715 (19.1%) had the 
left main disease (Table 2). 

Table 1: Distribution of the patients according to year of 
admission

Year  Total CAG                       TVD
  n %
2013 11642 191 1.64
2014 13687 563 4.11
2015 13921 988 7.10
2016 15084 1381 9.16
2017 15284 1701 11.13
2019 16740 1918 11.46
2019 18280 2258 12.35
Total 104638 9000 8.60

Table 2: Distribution of the characteristics of the patients 
(n=9000)

Variables Frequency Percent
Age group (Years)

≤30 16 0.2
31-40 500 5.6
41-50 2097 23.3
51-60 3465 38.5
61-70 2399 26.7
71-80 471 5.2
>80 52 0.6
Mean ± SD (Min-Max) 56.70 ± 9.63 (23-96)
Gender 
• Male 7701 85.6
• Female 1299 14.4
Co-morbidities
• Diabetics  3786 42.1
• Hypertensive 4731 52.6
• Renal Impairment 80 0.9
• Chronic Kidney Disease 370 4.1

Left Main Disease  1715 19.1

Figure 1: Pie chart of the patients according to gender 
(n=9000)

Figure 2: Line chart of the patients according to year

Discussion
Present cross sectional retrospective study analyzed data of 
patients undergone coronary angiogram between the period 
of January 2013 to December 2019 in the Department of 
Cardiology, National Heart Foundation Hospital & Research 
Institute. Total 104638 patients undergone coronary            
angiogram in this period, among them 9000 diagnosed 
having triple vessel disease. Overall, 8.6% patients had 
triple vessel disease among patient undergone coronary 
angiogram in this center with increase in frequency from 
1.64% in 2013 to 12.35% in 2019.  Tantray et al. (2017)6 in 
their retrospective study of 530 patients between the periods 
of 2012 to 2014 reported that 40.56% patients had triple 
vessel disease. Ahmed et al. (2018)25 reported in their study 
30.32% patients had single vessel disease was present in, 
23.23% patients had double vessel disease and 27.15 
patients had triple vessel disease. 

Mean (±SD) age of the patients was 56.70 (± 9.63) years 
with minimum 23 and maximum 96 years old. Among the 
patients 16 (0.2%) were in the age group of ≤30 years, 500 
(5.6%) were in the age group 31-40 years, 2097 (23.3%) 
were in the age group of 41-50 years, 3465 (38.5%) were in 
the age group of 51-60 years, 2399 (26.7%) were in the age 
group of 61-70 years, 471 (05.2%) were in the age group of 

71-80 years and 52 (0.6%) were in the age group of above 
80 years. Among them 7701 (85.6%) were male and 1299 
(14.4%) were female. Ahmed et al. (2018)25 in their study of 
800 patients underwent coronary angiogram at Dhaka    
Medical College Hospital, Dhaka, Bangladesh reported the 
Mean age of presentation 51.27±8.80 years and 78.5% were 
male. Akanda et al. (2011)26 studied 637 patients who         
underwent cardiac evaluation at National Institute of 
Cardiovascular Disease (NICVD), Dhaka between January 
2007 to December 2008 reported the mean± SD of age was 
50.15±8.8 with age between 22 to 76 years and among them 
85.9% were male. Arroyo-Rodriguez et al. (2018)22 in their 
study of 100 patients, reported the mean±SD of age 63±9 
years for male patients and mean±SD of age 69±9 years for 
female patients and 75% percent patients of their study were 
male.

In the present study among the patients 3786 (42.1%) were 
hypertensive, 4731 (52.6%) were diabetic, 80 (0.9%) had 
renal impairment and 370 (4.1%) had chronic kidney 
disease. Arroyo-Rodriguez et al. (2018)22 showed among 
their patients 58% were diabetics and 86% were hyperten-
sive. In this study among the patients 1715 (19.1%) had left 
main coronary artery disease. Arroyo-Rodriguez et al. 
(2018)22 reported the prevalence of left main coronary heart 
disease was 36%. Ikbal et al. (2017)27 in their study of 95 
patients undergone coronary agiogram revealed 9(9.2%) 
had involvement of left main coronary artery. Ragosta et al. 
(2006)19 in their study of 13,228 consecutive coronary 
angiograms, reported 476 (3.6%) patients had the left main 
disease.

Conclusion
Frequency of triple vessels disease alarmingly increasing 
among the patients undergone coronary angiogram in this 
center. It signifies the requirements of comprehensive 
preventive measures as well as early revascularization 
facility for these patients to prevent cardiovascular prema-
ture death in our country.
 
References
1. Murry CJ and Lopez AD. Mortality by cause for eight regions of the 

world: global burden of the disease study. Lancet 1997; 
349:1269–76.

2. Gersh BJ, Sliwa K, Mayosi BM, Yusuf S. The epidemic of 
cardiovascular disease in the developing world: global implications. 
European Heart Journal 2010; 31:642–648.

3. Islam AKMM and Majumder AAS. Coronary artery disease in 
Bangladesh: A review. Indian Heart Journal 2013; 65:424-435.

4. Murray CJ and Lopez AD. Measuring the global burden of disease. 
N Engl J Med 2013;369(5);448-59.

5. Islam SMS, Purnat TD, Phuong NTA, Mwingira U, Schacht K, 
Froschl G. Non-Communicable Diseases (NCDs) in developing 
countries: a symposium report. Global Health 2014;10(01):81.

6. Tantray JA, Reddy KP, Jamil K, Kumar YS. Typical findings of 
epidemiological and clinical characteristics of patients with 
coronary artery diseases in South India: a retrospective analysis. Int 
J Med Sci Public Health 2017;6: 123-128.

7. Reddy KS. Cardiovascular diseases in the developing countries: 
dimensions, determinants, dynamics and directions for public health 
action. Public Health Nutr 2002;5;231–7. 

8. Celermajer DS, Chow CK, Marijon E, Anstey NM, Woo KS. 
Cardiovascular disease in the developing world: prevalences, 
patterns, and the potential of early disease detection. J Am Coll 
Cardiol 2012;60;1207–16. 

9. Khanam F, Hossain MB, Mistry SK, Afsana K, Rahman M. 
Prevalence and Risk Factors of Cardiovascular Diseases among 
Bangladeshi Adults: Findings from a Cross-sectional Study. Journal 
of Epidemiology and Global Health 2019; 9(3):176–184.

10. Davidson DM. An Introduction to Cardiovascular Disease. In: 
Shumaker S.A., Czajkowski S.M. (eds) Social Support and Cardio-
vascular Disease. The Springer Series in Behavioral Psychophysiol-
ogy and Medicine. 1994, Springer, Boston, MA. https://-
doi.org/10.1007/978-1-4899-2572-5_1.

11. Mohr FW, Morice MC, Kappetein AP, et al. Coronary artery bypass 
graft surgery versus percutaneous coronary intervention in patients 
with three-vessel disease and left main coronary disease: 5-year 
follow-up of the randomised, clinical SYNTAX trial. Lancet  
2013;381:629–638.

12. Lopes NH, Paulitsch FdaS, Gois AF, et al. Impact of number of 
vessels disease on outcome of patients with stable coronary artery 
disease: 5-year follow-up of the Medical, Angioplasty, and bypass 
Surgery study (MASS). Eur J Cardiothorac Surg 2008;33:349–354.

13. Lawrie GM, Morris GC Jr, Calhoon JH, et al. Clinical results of 
coronary bypass in 500 patients at least 10 years after operation. 
Circulation 1982;66 (Pt 2):I1–5.

14. van Domburg RT, Kappetein AP, Bogers AJ. The clinical outcome 
after coronary bypass surgery: a 30-year follow-up study. Eur Heart 
J. 2009;30:453–458.

15. Chauhan MS, Kuntz RE, Ho KL, et al. Coronary artery stenting in 
the aged. J Am Coll Cardiol 2001;37:856–862.

16. Peng L, Guo X, Gao Y, Guo Q, Zhang J, Fang B, Yan B. Impact of 
right coronary dominance on triplevessel coronary artery disease: A 
cross-sectional study. Medicine 2018;97:32.

17. Watanabe Y, Sakakura K, Taniguchi Y, et al. Determinants of 
in-hospital death in acute myocardial infarction with triple vessel 
disease. Int Heart J 2016;57:697–704.

18. Zeymer U, Vogt A, Zahn R, et al. Predictors of in-hospital mortality 
in 1333 patients with acute myocardial infarction complicated by 
cardiogenic shock treated with primary percutaneous coronary 
intervention (PCI); results of the primary PCI registry of the           

Arbeitsgemeinschaft Leitende Kardiologische Krankenhausarzte 
(ALKK). Eur Heart J 2004;25:322–8.

19. Ragosta M, Dee S, Sarembock IJ, Lipson LC, Gimple LW, Powers 
ER. Prevalence of unfavorable angiographic characteristics for 
percutaneous intervention in patients with unprotected left main 
coronary artery disease. Catheter Cardiovasc Interv 2006; 68(3):357.

20. Taggart DP, Kaul S, Boden WE, Ferguson TB Jr, Guyton RA, Mack 
MJ, Sergeant PT, Shemin RJ, Smith PK, Yusuf S. Revascularization 
for unprotected left main stem coronary artery stenosis stenting or 
surgery. J Am Coll Cardiol 2008; 51:885.

21. Serruys PW, Morice MC, Kappetein AP, Colombo A, Holmes DR, 
Mack MJ, Ståhle E, Feldman TE, van den Brand M, Bass EJ, Van 
Dyck N, Leadley K, Dawkins KD, Mohr FW, SYNTAX Investiga-
tors. Percutaneous coronary intervention versus coronary-artery 
bypass grafting for severe coronary artery disease. N Engl J Med 
2009; 360:961.

22. Arroyo-Rodriguez C, Brito-Zuritab OR, Sandoval-Navarretec S, 
Solis-Vasqueza R, Ornelas-Aguirred JM, Olea-Hernandeza C, 
Vasquez-Sernaa C, Castelan-Ojeda AM. Risk factors for three-ves-
sel coronary artery disease in patients of Northwest Mexico. Arch 
Cardiol Mex 2018;88(5):423---431. 

23. Gao Z, Xu B, Yang YJ, et al. Clinical and angiographic correlates of 
left ventricular dysfunction in patients with three vessel oronary 
disease. Chin Med J (Engl). 2012;125:4221---5. Available at: 
http://europepmc.org/abstract/med/23217390. 

24. Chowdhury MZI, Haque MA, Farhana Z, Anik AM, Chowdhury 
AH, Haque SM, Marjana LLW, Bristi PD, Al Mamun BMA, Uddin 
MJ, Fatema J, Rahman MM, Akter T, Tani TA, Turin TC. 
Prevalence of cardiovascular disease among Bangladeshi adult 
population: a systematic review and meta-analysis of the studies. 
Vasc Health Risk Manag 2018; 14: 165–181.

25. Ahmed M, Rubaiyat K, Saleh MA, Chowdhury A, Khuda C, 
Ferdous KA, Hasan N, Hoque AT, Islam K, Amin MG. (2018). 
Clinical Characteristics and Angiographic Profile of Acute Coronary 
Syndrome Patients in a Tertiary Hospital of Bangladesh. Bangladesh 
Heart Journal 2018;33(1):10-15.

26. Akanda M, Ali S, Islam A, Rahman M, Parveen A, Kabir M, Begum 
L, Barman R. Demographic Profile, Clinical Presentation & 
Angiographic Findings in 637 Patients with Coronary Heart 
Disease. Faridpur Medical College Journal 2011;6(2):82-85.

27. Ikbal AT, Ayub M, Salehuddin M. Coronary Angiographic Findings 
of Symptomatic Patients with Essential Hypertension. Medicine 
Today 2017;29( 01):32-34.



40

41 42

43 44

45 46

47

Kabiruzzaman M et al.Triple Vessel Coronary Artery Disease among Patients undergone Coronary Angiogram

Introduction
The epidemic of cardiovascular diseases (CVD) is a global 
phenomenon, commonest cause of death globally and major 
contributor to the burden of premature mortality and 
morbidity1-6. Its prevalence is rising in devel¬oping        
countries and posing a major challenge for the health 

sector7,8. Ever rising prevalence of CVD is a major challenge 
for the health sector in Bangladesh9.
The term cardiovascular disease refers to any disorder of the 
heart and blood vessels, including hypertension, coronary 
artery disease (CAD), cardiac dysrhythmias, cerebrovascular 
disease, valvular heart disease, cardiomyopathies, peripheral 
vascular disease, and congenital cardiac abnormalities. Each 
disorder has been characterized epidemiologically; 
incidence and prevalence rates vary widely by country and 

culture10. Triple vessel disease (TVD) represents the most 
severe form of coronary artery disease and patients with 
TVD and/or left main stenosis are considered a high-risk 
group according to therapeutic guidelines11. TVD is a severe 
type of CAD since it involves significant stenosis of the 
major epicardial coronary arteries (i.e., the right coronary 
artery, left anterior descending artery, and left circumflex 
artery) and in comparison, with less severe forms of CAD, 
TVD has been consistently associated with worse long-term 
prognosis12-17. Additionally, TVD is associated with higher 
rates of major adverse cardiac events and mortality than 
single-vessel disease (SVD) and double vessel disease 
(DVD)16-18. Significant (defined as a greater than 50 percent 
angiographic narrowing) left main coronary artery disease is 
found in 4 to 6 percent of all patients who undergo coronary 
arteriography19. It is associated with multivessel coronary 
artery disease about 70 percent of the time20,21. Left main 
disease and triple vessel disease have important prognostic 
value in patients with coronary artery disease. However, 
uncertainties still exist about their prevalence and predictors 
in patients with acute coronary syndrome and also in 
patients with stable coronary disease. Three-vessel coronary 
artery disease is an advanced manifestation of atherosclero-
sis22,23, thus, most patients with this disease require a surgi-
cal or percutaneous strategy to improve their symptoms and 
prognosis22. A high CVD prevalence along with an upward 
trend was observed in Bangladeshi adults. Proper strategies 
are required for  primary prevention of CVD so that a further 
increase can be alleviated and the morbidity and mortality 
associated with it can be reduced24. Present study intended 
to find out the trends in TVD one of the high-volume cardiac 
center in Asia. 
 
Materials and Methods
Present descriptive cross sectional retrospective study 
conducted among patient undergone coronary angiogram 
between the periods of January 2013 to December 2019 in 
the department of cardiology, NHFH&RI. Total 
104638(One million four thousand thirty eight) patients 
undergone coronary angiogram during this period. Among 
them 9000 diagnosed having TVD were included in this 
study. Coronary angiography was performed by a team of 
expert interventional cardiologists. A detailed analysis of 
angiographic images was done by the operators. Informa-
tion about age, gender, hypertension, diabetes, renal impair-
ment and chronic kidney disease are available were 
analyzed in the study. Other common risk factors such as 
tobacco use and blood cholesterol not available, one of the 
limitations of this study. Data analysis was performed by 
using Microsoft Office Excel 2007 and SPSS for Windows, 
version 16.0. Chicago. Continuous variables were calculat-
ed as mean ± (SD), and categorical variables were presented 
as frequency and percentages.  

Results
Total 104638 patients undergone coronary angiogram in this 
period, among them 9000 diagnosed having triple vessel 

disease. Overall, 8.6% patients had triple vessel disease 
among patient undergone coronary angiogram in this center 
with increase in frequency from 1.64% in 2013 to 12.35% in 
2019 (Table 1). Mean (±SD) age of the patients was 56.70 
(± 9.63) years with minimum 23 and maximum 96 years old. 
Among the patients 16 (0.2%) were in the age group of ≤30 
years, 500 (5.6%) were in the age group 31-40 years, 2097 
(23.3%) were in the age group of 41-50 years, 3465 (38.5%) 
were in the age group of 51-60 years, 2399 (26.7%) were in 
the age group of 61-70 years, 471 (05.2%) were in the age 
group of 71-80 years and 52 (0.6%) were in the age group of 
above 80 years. Among them 7701 (85.6%) were male and 
1299 (14.4%) were female. Among the respondents 3786 
(42.1%) were hypertensive, 4731 (52.6%) were diabetic, 80 
(0.9%) had renal impairment and 370 (4.1%) had chronic 
kidney disease. Among the patients 1715 (19.1%) had the 
left main disease (Table 2). 

Table 1: Distribution of the patients according to year of 
admission

Year  Total CAG                       TVD
  n %
2013 11642 191 1.64
2014 13687 563 4.11
2015 13921 988 7.10
2016 15084 1381 9.16
2017 15284 1701 11.13
2019 16740 1918 11.46
2019 18280 2258 12.35
Total 104638 9000 8.60

Table 2: Distribution of the characteristics of the patients 
(n=9000)

Variables Frequency Percent
Age group (Years)

≤30 16 0.2
31-40 500 5.6
41-50 2097 23.3
51-60 3465 38.5
61-70 2399 26.7
71-80 471 5.2
>80 52 0.6
Mean ± SD (Min-Max) 56.70 ± 9.63 (23-96)
Gender 
• Male 7701 85.6
• Female 1299 14.4
Co-morbidities
• Diabetics  3786 42.1
• Hypertensive 4731 52.6
• Renal Impairment 80 0.9
• Chronic Kidney Disease 370 4.1

Left Main Disease  1715 19.1

Figure 1: Pie chart of the patients according to gender 
(n=9000)

Figure 2: Line chart of the patients according to year

Discussion
Present cross sectional retrospective study analyzed data of 
patients undergone coronary angiogram between the period 
of January 2013 to December 2019 in the Department of 
Cardiology, National Heart Foundation Hospital & Research 
Institute. Total 104638 patients undergone coronary            
angiogram in this period, among them 9000 diagnosed 
having triple vessel disease. Overall, 8.6% patients had 
triple vessel disease among patient undergone coronary 
angiogram in this center with increase in frequency from 
1.64% in 2013 to 12.35% in 2019.  Tantray et al. (2017)6 in 
their retrospective study of 530 patients between the periods 
of 2012 to 2014 reported that 40.56% patients had triple 
vessel disease. Ahmed et al. (2018)25 reported in their study 
30.32% patients had single vessel disease was present in, 
23.23% patients had double vessel disease and 27.15 
patients had triple vessel disease. 

Mean (±SD) age of the patients was 56.70 (± 9.63) years 
with minimum 23 and maximum 96 years old. Among the 
patients 16 (0.2%) were in the age group of ≤30 years, 500 
(5.6%) were in the age group 31-40 years, 2097 (23.3%) 
were in the age group of 41-50 years, 3465 (38.5%) were in 
the age group of 51-60 years, 2399 (26.7%) were in the age 
group of 61-70 years, 471 (05.2%) were in the age group of 

71-80 years and 52 (0.6%) were in the age group of above 
80 years. Among them 7701 (85.6%) were male and 1299 
(14.4%) were female. Ahmed et al. (2018)25 in their study of 
800 patients underwent coronary angiogram at Dhaka    
Medical College Hospital, Dhaka, Bangladesh reported the 
Mean age of presentation 51.27±8.80 years and 78.5% were 
male. Akanda et al. (2011)26 studied 637 patients who         
underwent cardiac evaluation at National Institute of 
Cardiovascular Disease (NICVD), Dhaka between January 
2007 to December 2008 reported the mean± SD of age was 
50.15±8.8 with age between 22 to 76 years and among them 
85.9% were male. Arroyo-Rodriguez et al. (2018)22 in their 
study of 100 patients, reported the mean±SD of age 63±9 
years for male patients and mean±SD of age 69±9 years for 
female patients and 75% percent patients of their study were 
male.

In the present study among the patients 3786 (42.1%) were 
hypertensive, 4731 (52.6%) were diabetic, 80 (0.9%) had 
renal impairment and 370 (4.1%) had chronic kidney 
disease. Arroyo-Rodriguez et al. (2018)22 showed among 
their patients 58% were diabetics and 86% were hyperten-
sive. In this study among the patients 1715 (19.1%) had left 
main coronary artery disease. Arroyo-Rodriguez et al. 
(2018)22 reported the prevalence of left main coronary heart 
disease was 36%. Ikbal et al. (2017)27 in their study of 95 
patients undergone coronary agiogram revealed 9(9.2%) 
had involvement of left main coronary artery. Ragosta et al. 
(2006)19 in their study of 13,228 consecutive coronary 
angiograms, reported 476 (3.6%) patients had the left main 
disease.

Conclusion
Frequency of triple vessels disease alarmingly increasing 
among the patients undergone coronary angiogram in this 
center. It signifies the requirements of comprehensive 
preventive measures as well as early revascularization 
facility for these patients to prevent cardiovascular prema-
ture death in our country.
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Introduction
The epidemic of cardiovascular diseases (CVD) is a global 
phenomenon, commonest cause of death globally and major 
contributor to the burden of premature mortality and 
morbidity1-6. Its prevalence is rising in devel¬oping        
countries and posing a major challenge for the health 

sector7,8. Ever rising prevalence of CVD is a major challenge 
for the health sector in Bangladesh9.
The term cardiovascular disease refers to any disorder of the 
heart and blood vessels, including hypertension, coronary 
artery disease (CAD), cardiac dysrhythmias, cerebrovascular 
disease, valvular heart disease, cardiomyopathies, peripheral 
vascular disease, and congenital cardiac abnormalities. Each 
disorder has been characterized epidemiologically; 
incidence and prevalence rates vary widely by country and 

culture10. Triple vessel disease (TVD) represents the most 
severe form of coronary artery disease and patients with 
TVD and/or left main stenosis are considered a high-risk 
group according to therapeutic guidelines11. TVD is a severe 
type of CAD since it involves significant stenosis of the 
major epicardial coronary arteries (i.e., the right coronary 
artery, left anterior descending artery, and left circumflex 
artery) and in comparison, with less severe forms of CAD, 
TVD has been consistently associated with worse long-term 
prognosis12-17. Additionally, TVD is associated with higher 
rates of major adverse cardiac events and mortality than 
single-vessel disease (SVD) and double vessel disease 
(DVD)16-18. Significant (defined as a greater than 50 percent 
angiographic narrowing) left main coronary artery disease is 
found in 4 to 6 percent of all patients who undergo coronary 
arteriography19. It is associated with multivessel coronary 
artery disease about 70 percent of the time20,21. Left main 
disease and triple vessel disease have important prognostic 
value in patients with coronary artery disease. However, 
uncertainties still exist about their prevalence and predictors 
in patients with acute coronary syndrome and also in 
patients with stable coronary disease. Three-vessel coronary 
artery disease is an advanced manifestation of atherosclero-
sis22,23, thus, most patients with this disease require a surgi-
cal or percutaneous strategy to improve their symptoms and 
prognosis22. A high CVD prevalence along with an upward 
trend was observed in Bangladeshi adults. Proper strategies 
are required for  primary prevention of CVD so that a further 
increase can be alleviated and the morbidity and mortality 
associated with it can be reduced24. Present study intended 
to find out the trends in TVD one of the high-volume cardiac 
center in Asia. 
 
Materials and Methods
Present descriptive cross sectional retrospective study 
conducted among patient undergone coronary angiogram 
between the periods of January 2013 to December 2019 in 
the department of cardiology, NHFH&RI. Total 
104638(One million four thousand thirty eight) patients 
undergone coronary angiogram during this period. Among 
them 9000 diagnosed having TVD were included in this 
study. Coronary angiography was performed by a team of 
expert interventional cardiologists. A detailed analysis of 
angiographic images was done by the operators. Informa-
tion about age, gender, hypertension, diabetes, renal impair-
ment and chronic kidney disease are available were 
analyzed in the study. Other common risk factors such as 
tobacco use and blood cholesterol not available, one of the 
limitations of this study. Data analysis was performed by 
using Microsoft Office Excel 2007 and SPSS for Windows, 
version 16.0. Chicago. Continuous variables were calculat-
ed as mean ± (SD), and categorical variables were presented 
as frequency and percentages.  

Results
Total 104638 patients undergone coronary angiogram in this 
period, among them 9000 diagnosed having triple vessel 

disease. Overall, 8.6% patients had triple vessel disease 
among patient undergone coronary angiogram in this center 
with increase in frequency from 1.64% in 2013 to 12.35% in 
2019 (Table 1). Mean (±SD) age of the patients was 56.70 
(± 9.63) years with minimum 23 and maximum 96 years old. 
Among the patients 16 (0.2%) were in the age group of ≤30 
years, 500 (5.6%) were in the age group 31-40 years, 2097 
(23.3%) were in the age group of 41-50 years, 3465 (38.5%) 
were in the age group of 51-60 years, 2399 (26.7%) were in 
the age group of 61-70 years, 471 (05.2%) were in the age 
group of 71-80 years and 52 (0.6%) were in the age group of 
above 80 years. Among them 7701 (85.6%) were male and 
1299 (14.4%) were female. Among the respondents 3786 
(42.1%) were hypertensive, 4731 (52.6%) were diabetic, 80 
(0.9%) had renal impairment and 370 (4.1%) had chronic 
kidney disease. Among the patients 1715 (19.1%) had the 
left main disease (Table 2). 

Table 1: Distribution of the patients according to year of 
admission

Year  Total CAG                       TVD
  n %
2013 11642 191 1.64
2014 13687 563 4.11
2015 13921 988 7.10
2016 15084 1381 9.16
2017 15284 1701 11.13
2019 16740 1918 11.46
2019 18280 2258 12.35
Total 104638 9000 8.60

Table 2: Distribution of the characteristics of the patients 
(n=9000)

Variables Frequency Percent
Age group (Years)

≤30 16 0.2
31-40 500 5.6
41-50 2097 23.3
51-60 3465 38.5
61-70 2399 26.7
71-80 471 5.2
>80 52 0.6
Mean ± SD (Min-Max) 56.70 ± 9.63 (23-96)
Gender 
• Male 7701 85.6
• Female 1299 14.4
Co-morbidities
• Diabetics  3786 42.1
• Hypertensive 4731 52.6
• Renal Impairment 80 0.9
• Chronic Kidney Disease 370 4.1

Left Main Disease  1715 19.1

Figure 1: Pie chart of the patients according to gender 
(n=9000)

Figure 2: Line chart of the patients according to year

Discussion
Present cross sectional retrospective study analyzed data of 
patients undergone coronary angiogram between the period 
of January 2013 to December 2019 in the Department of 
Cardiology, National Heart Foundation Hospital & Research 
Institute. Total 104638 patients undergone coronary            
angiogram in this period, among them 9000 diagnosed 
having triple vessel disease. Overall, 8.6% patients had 
triple vessel disease among patient undergone coronary 
angiogram in this center with increase in frequency from 
1.64% in 2013 to 12.35% in 2019.  Tantray et al. (2017)6 in 
their retrospective study of 530 patients between the periods 
of 2012 to 2014 reported that 40.56% patients had triple 
vessel disease. Ahmed et al. (2018)25 reported in their study 
30.32% patients had single vessel disease was present in, 
23.23% patients had double vessel disease and 27.15 
patients had triple vessel disease. 

Mean (±SD) age of the patients was 56.70 (± 9.63) years 
with minimum 23 and maximum 96 years old. Among the 
patients 16 (0.2%) were in the age group of ≤30 years, 500 
(5.6%) were in the age group 31-40 years, 2097 (23.3%) 
were in the age group of 41-50 years, 3465 (38.5%) were in 
the age group of 51-60 years, 2399 (26.7%) were in the age 
group of 61-70 years, 471 (05.2%) were in the age group of 

71-80 years and 52 (0.6%) were in the age group of above 
80 years. Among them 7701 (85.6%) were male and 1299 
(14.4%) were female. Ahmed et al. (2018)25 in their study of 
800 patients underwent coronary angiogram at Dhaka    
Medical College Hospital, Dhaka, Bangladesh reported the 
Mean age of presentation 51.27±8.80 years and 78.5% were 
male. Akanda et al. (2011)26 studied 637 patients who         
underwent cardiac evaluation at National Institute of 
Cardiovascular Disease (NICVD), Dhaka between January 
2007 to December 2008 reported the mean± SD of age was 
50.15±8.8 with age between 22 to 76 years and among them 
85.9% were male. Arroyo-Rodriguez et al. (2018)22 in their 
study of 100 patients, reported the mean±SD of age 63±9 
years for male patients and mean±SD of age 69±9 years for 
female patients and 75% percent patients of their study were 
male.

In the present study among the patients 3786 (42.1%) were 
hypertensive, 4731 (52.6%) were diabetic, 80 (0.9%) had 
renal impairment and 370 (4.1%) had chronic kidney 
disease. Arroyo-Rodriguez et al. (2018)22 showed among 
their patients 58% were diabetics and 86% were hyperten-
sive. In this study among the patients 1715 (19.1%) had left 
main coronary artery disease. Arroyo-Rodriguez et al. 
(2018)22 reported the prevalence of left main coronary heart 
disease was 36%. Ikbal et al. (2017)27 in their study of 95 
patients undergone coronary agiogram revealed 9(9.2%) 
had involvement of left main coronary artery. Ragosta et al. 
(2006)19 in their study of 13,228 consecutive coronary 
angiograms, reported 476 (3.6%) patients had the left main 
disease.

Conclusion
Frequency of triple vessels disease alarmingly increasing 
among the patients undergone coronary angiogram in this 
center. It signifies the requirements of comprehensive 
preventive measures as well as early revascularization 
facility for these patients to prevent cardiovascular prema-
ture death in our country.
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Introduction
The epidemic of cardiovascular diseases (CVD) is a global 
phenomenon, commonest cause of death globally and major 
contributor to the burden of premature mortality and 
morbidity1-6. Its prevalence is rising in devel¬oping        
countries and posing a major challenge for the health 

sector7,8. Ever rising prevalence of CVD is a major challenge 
for the health sector in Bangladesh9.
The term cardiovascular disease refers to any disorder of the 
heart and blood vessels, including hypertension, coronary 
artery disease (CAD), cardiac dysrhythmias, cerebrovascular 
disease, valvular heart disease, cardiomyopathies, peripheral 
vascular disease, and congenital cardiac abnormalities. Each 
disorder has been characterized epidemiologically; 
incidence and prevalence rates vary widely by country and 

culture10. Triple vessel disease (TVD) represents the most 
severe form of coronary artery disease and patients with 
TVD and/or left main stenosis are considered a high-risk 
group according to therapeutic guidelines11. TVD is a severe 
type of CAD since it involves significant stenosis of the 
major epicardial coronary arteries (i.e., the right coronary 
artery, left anterior descending artery, and left circumflex 
artery) and in comparison, with less severe forms of CAD, 
TVD has been consistently associated with worse long-term 
prognosis12-17. Additionally, TVD is associated with higher 
rates of major adverse cardiac events and mortality than 
single-vessel disease (SVD) and double vessel disease 
(DVD)16-18. Significant (defined as a greater than 50 percent 
angiographic narrowing) left main coronary artery disease is 
found in 4 to 6 percent of all patients who undergo coronary 
arteriography19. It is associated with multivessel coronary 
artery disease about 70 percent of the time20,21. Left main 
disease and triple vessel disease have important prognostic 
value in patients with coronary artery disease. However, 
uncertainties still exist about their prevalence and predictors 
in patients with acute coronary syndrome and also in 
patients with stable coronary disease. Three-vessel coronary 
artery disease is an advanced manifestation of atherosclero-
sis22,23, thus, most patients with this disease require a surgi-
cal or percutaneous strategy to improve their symptoms and 
prognosis22. A high CVD prevalence along with an upward 
trend was observed in Bangladeshi adults. Proper strategies 
are required for  primary prevention of CVD so that a further 
increase can be alleviated and the morbidity and mortality 
associated with it can be reduced24. Present study intended 
to find out the trends in TVD one of the high-volume cardiac 
center in Asia. 
 
Materials and Methods
Present descriptive cross sectional retrospective study 
conducted among patient undergone coronary angiogram 
between the periods of January 2013 to December 2019 in 
the department of cardiology, NHFH&RI. Total 
104638(One million four thousand thirty eight) patients 
undergone coronary angiogram during this period. Among 
them 9000 diagnosed having TVD were included in this 
study. Coronary angiography was performed by a team of 
expert interventional cardiologists. A detailed analysis of 
angiographic images was done by the operators. Informa-
tion about age, gender, hypertension, diabetes, renal impair-
ment and chronic kidney disease are available were 
analyzed in the study. Other common risk factors such as 
tobacco use and blood cholesterol not available, one of the 
limitations of this study. Data analysis was performed by 
using Microsoft Office Excel 2007 and SPSS for Windows, 
version 16.0. Chicago. Continuous variables were calculat-
ed as mean ± (SD), and categorical variables were presented 
as frequency and percentages.  

Results
Total 104638 patients undergone coronary angiogram in this 
period, among them 9000 diagnosed having triple vessel 

disease. Overall, 8.6% patients had triple vessel disease 
among patient undergone coronary angiogram in this center 
with increase in frequency from 1.64% in 2013 to 12.35% in 
2019 (Table 1). Mean (±SD) age of the patients was 56.70 
(± 9.63) years with minimum 23 and maximum 96 years old. 
Among the patients 16 (0.2%) were in the age group of ≤30 
years, 500 (5.6%) were in the age group 31-40 years, 2097 
(23.3%) were in the age group of 41-50 years, 3465 (38.5%) 
were in the age group of 51-60 years, 2399 (26.7%) were in 
the age group of 61-70 years, 471 (05.2%) were in the age 
group of 71-80 years and 52 (0.6%) were in the age group of 
above 80 years. Among them 7701 (85.6%) were male and 
1299 (14.4%) were female. Among the respondents 3786 
(42.1%) were hypertensive, 4731 (52.6%) were diabetic, 80 
(0.9%) had renal impairment and 370 (4.1%) had chronic 
kidney disease. Among the patients 1715 (19.1%) had the 
left main disease (Table 2). 

Table 1: Distribution of the patients according to year of 
admission

Year  Total CAG                       TVD
  n %
2013 11642 191 1.64
2014 13687 563 4.11
2015 13921 988 7.10
2016 15084 1381 9.16
2017 15284 1701 11.13
2019 16740 1918 11.46
2019 18280 2258 12.35
Total 104638 9000 8.60

Table 2: Distribution of the characteristics of the patients 
(n=9000)

Variables Frequency Percent
Age group (Years)

≤30 16 0.2
31-40 500 5.6
41-50 2097 23.3
51-60 3465 38.5
61-70 2399 26.7
71-80 471 5.2
>80 52 0.6
Mean ± SD (Min-Max) 56.70 ± 9.63 (23-96)
Gender 
• Male 7701 85.6
• Female 1299 14.4
Co-morbidities
• Diabetics  3786 42.1
• Hypertensive 4731 52.6
• Renal Impairment 80 0.9
• Chronic Kidney Disease 370 4.1

Left Main Disease  1715 19.1

Figure 1: Pie chart of the patients according to gender 
(n=9000)

Figure 2: Line chart of the patients according to year

Discussion
Present cross sectional retrospective study analyzed data of 
patients undergone coronary angiogram between the period 
of January 2013 to December 2019 in the Department of 
Cardiology, National Heart Foundation Hospital & Research 
Institute. Total 104638 patients undergone coronary            
angiogram in this period, among them 9000 diagnosed 
having triple vessel disease. Overall, 8.6% patients had 
triple vessel disease among patient undergone coronary 
angiogram in this center with increase in frequency from 
1.64% in 2013 to 12.35% in 2019.  Tantray et al. (2017)6 in 
their retrospective study of 530 patients between the periods 
of 2012 to 2014 reported that 40.56% patients had triple 
vessel disease. Ahmed et al. (2018)25 reported in their study 
30.32% patients had single vessel disease was present in, 
23.23% patients had double vessel disease and 27.15 
patients had triple vessel disease. 

Mean (±SD) age of the patients was 56.70 (± 9.63) years 
with minimum 23 and maximum 96 years old. Among the 
patients 16 (0.2%) were in the age group of ≤30 years, 500 
(5.6%) were in the age group 31-40 years, 2097 (23.3%) 
were in the age group of 41-50 years, 3465 (38.5%) were in 
the age group of 51-60 years, 2399 (26.7%) were in the age 
group of 61-70 years, 471 (05.2%) were in the age group of 

71-80 years and 52 (0.6%) were in the age group of above 
80 years. Among them 7701 (85.6%) were male and 1299 
(14.4%) were female. Ahmed et al. (2018)25 in their study of 
800 patients underwent coronary angiogram at Dhaka    
Medical College Hospital, Dhaka, Bangladesh reported the 
Mean age of presentation 51.27±8.80 years and 78.5% were 
male. Akanda et al. (2011)26 studied 637 patients who         
underwent cardiac evaluation at National Institute of 
Cardiovascular Disease (NICVD), Dhaka between January 
2007 to December 2008 reported the mean± SD of age was 
50.15±8.8 with age between 22 to 76 years and among them 
85.9% were male. Arroyo-Rodriguez et al. (2018)22 in their 
study of 100 patients, reported the mean±SD of age 63±9 
years for male patients and mean±SD of age 69±9 years for 
female patients and 75% percent patients of their study were 
male.

In the present study among the patients 3786 (42.1%) were 
hypertensive, 4731 (52.6%) were diabetic, 80 (0.9%) had 
renal impairment and 370 (4.1%) had chronic kidney 
disease. Arroyo-Rodriguez et al. (2018)22 showed among 
their patients 58% were diabetics and 86% were hyperten-
sive. In this study among the patients 1715 (19.1%) had left 
main coronary artery disease. Arroyo-Rodriguez et al. 
(2018)22 reported the prevalence of left main coronary heart 
disease was 36%. Ikbal et al. (2017)27 in their study of 95 
patients undergone coronary agiogram revealed 9(9.2%) 
had involvement of left main coronary artery. Ragosta et al. 
(2006)19 in their study of 13,228 consecutive coronary 
angiograms, reported 476 (3.6%) patients had the left main 
disease.

Conclusion
Frequency of triple vessels disease alarmingly increasing 
among the patients undergone coronary angiogram in this 
center. It signifies the requirements of comprehensive 
preventive measures as well as early revascularization 
facility for these patients to prevent cardiovascular prema-
ture death in our country.
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