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Abstract  
 

Cardiovascular diseases (CVDs) are common in patients with Non-insulin-dependent diabetes mellitus (NIDDM). Lack 

of exercise and obesity in the population; the main causes of T2D prevalence. Therefore there is a need for joint 

treatment of diabetes and CVDs. Calcium-channel-blocking drugs and angiotensin-converting–enzyme (ACE) inhibitors 

are considered very effective. Angiotensin-converting–enzyme (ACE) inhibitors are thought to be very efficient in 

reducing the risk of death and hospitalization in patients with HF (heart failure). These inhibitors act as potential 

regulators of insulin and cardiac failure. This review article focused on the mechanism of action of two the action of 

drugs, Enalapril (angiotensin-converting–enzyme (ACE) inhibitors) and nifedipine (Calcium-channel-blocker), and their 

clinical effect on reducing the CVDs and heart failure in T2DM patients. Furthermore, novel immuno targets are needed 

to discover in future that may lower the risk of deaths among diabetes patients.  
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INTRODUCTION 
Diabetes mellitus is a metabolic disease that 

increased the prevalence rate in adults from about 4.7% 

in 1980 to 8.5% in 2014. Noninsulin-dependent 

diabetes mellitus (NIDDM) also known as Type 2 

diabetes (T2D), is common in adults and 90–95% of 

diabetic patients have T2D. The prevalence rate of T2D 

is much higher in children and adolescents. Lack of 

exercise and obesity in the population is the main cause 

of T2D prevalence [1]. 

 

In developed countries like the United States, 

there is a high risk of T2D as an estimated 12.2% or 

30.2 million adults had diabetes in 2015, of which 23.3 

% (7.2 million) were not well aware of common 

symptoms leading to the cause of diabetes [2]. Type 1 

and type 2 diabetes are heterogeneous in nature that 

varies based on clinical symptoms and treatment. Type 

2 diabetes has a high chance with 90-95% mostly in age 

more than 40 years old [3]. 

 

Different factors are involved in the 

progression of T2D and most of them are inflammation 

indicators and accidental events. The main factors for 

death in Type 2 diabetes patients are cardiovascular 

diseases (CVDs), majorly heart failure (HF), coronary 

artery disease (CAD), and stroke [4, 5] .It has been 

observed that cardiac infarction is also contributing to 

T2M and is needed for bed rest and appropriate 

medications [6] .  

 

A large number of cases were reported in the 

last few years. In 2012, 1.5 million deaths occurred due 

to diabetes and caused an additional 2.2 million deaths 

due to unregulated monitoring of the high sugar level 

[1]. Most of them, 43% of these 3.7 million deaths were 

common in the 70, and most were unable to survive due 

to heart failure. Patients with diabetes have a 2-3 times 

high risk of CVD than those without diabetes [7]. 

 

Diabetes mellitus also caused an increase in 

blood pressure (Hypertension) and chances become so 

high at age more than 30 and it is a great risk for CVD 

(cardiovascular disease) [8]. T2DM patients have high 

chances of cardiac failure as blood sugar is mostly high 

that disrupted the heart functions and damages the heart 

walls [9]. The main factors contributing to the increased 

risk in T2DM patients are hypertension, CAD (coronary 

artery disease), and hypercholesterolemia. 

https://saudijournals.com/sjmps
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Figure 1: Showss the heart failure in diabetic patients [28] 

 

Management of Cardiovascular disease in NIDDM/ 

T2DM 

Due to the increased rate of cardiovascular 

diseases (CVDs) in Type 2 diabetes patients, the 

awareness related to the joint management of CVD and 

T2DM has increased [9-10]. The expenditures and costs 

of medication observed for diabetes exceed 827 billion 

US dollars worldwide [11]. Due to the non-

functionality of medical instruments, losses will 

increases by 2030 due to diabetes will total 1.7 trillion 

US dollars with 800 billion US dollars for low- and 

middle- income countries and 900 billion dollars for 

high-income countries [1]. Improving the lifestyle and 

weight balance may maintain the insulin balance in 

diabetes and decrease the risk of cardiac diseases. 5% 

weight loss is linked to high levels of HDL cholesterol, 

and a decrease in triglycerides in patients with diabetes 

[12]. 

 

Angiotensin-converting–enzyme (ACE) 

inhibitors are thought to be very efficient in reducing 

the risk of death and hospitalization in patients with HF 

(heart failure). These inhibitors act as potential 

regulators of insulin and cardiac failure [13-14].
 

Calcium-channel–blockers may eradicate the number of 

risks including disease pulmonary hypertension, cardiac 

arrhythmias, and Raynaud’s phenomenon that lead to 

cardiovascular diseases [15]. 

 

Role of Enalapril and Nifedipine 

Enalapril, an Angiotensin-converting–enzyme 

(ACE) inhibitor is very effective in decreasing the risk 

of hospitalization and death in patients with heart 

failure. Similarly, Nifedipine which is a calcium 

channel blocker is extensively used for the treatment of 

hypertension which is the main cause of cardiovascular 

disease [16]. 

Table 1: Shows the role of Enalapril and Nifedipine and associated risk factors 

Disease 

Type/Treatment 

Indications 

Risk Factor Metabolism 

Interface/Function 

Other 

Complications 

References  

Cardiovascular 

Diseases 

Non-insulin-dependent 

diabetes mellitus (NIDDM) 

Insulin Heart Failure, 

dizziness, 

[2-6] 

Enalapril These inhibitors are act as 

potential regulators of insulin 

among patients with NIDDM 

Cardiac failure and 

reducing the 

Dizziness from 

blood pressure, 

Headaches. Loss 

of taste. 

[16-21] 

Nifedipine Reduced the stroke and 

peripheral revascularization 

Lowering the risks of 

myocardial 

infarction, 

Muscle cramp, 

headache 

 

[25] 

 

It has been reported that both drugs (enalapril 

and nifedipine) lowered blood pressure effectively. 

When these two drugs were applied to different groups 

of patients with type T2DM, it has been found that after 

6 months of follow up systolic blood pressure (SBP) 

and diastolic blood pressure (DBP) was higher 

significantly (P_0.01) in the enalapril group as 

compared to nifedipine group. In the same study, 



 

Siraj DAA Khan et al., Saudi J Med Pharm Sci, Oct, 2022; 8(10): 542-545 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                        544 
 

 

nifedipine caused 33 adverse reactions related to the 

vasodilatory effect while 34 adverse effects (cough 

accounted for 25/34) were caused by enalapril [17]. 

When enalapril was given in comparison with the 

sacubitril/valsartan combination, it was observed that 

the risk for death and HHF (hospitalization for heart 

failure) in patients with HFrEF (HF with reduced 

ejection fraction) was decreased in sacubitril/valsartan 

group than ACE-inhibitor (enalapril) [18]. 

 

A study carried out including 470 patients who 

had hypertension showed the same control of blood 

glucose, blood pressure, lipid concentration, and 

smoking behavior in the enalapril group (235 patients) 

as well as in the nisoldipine group (235 patients) group 

after a follow-up of five years [19]. 

 

The efficacy of the Angiotensin-converting–

enzyme inhibitor (enalapril) for the prevention of 

cardiovascular disease showed that men who received 

enalapril had fewer CV events than those who were on 

a thiazide diuretic. While the same number of CV 

events were observed in women who were treated with 

enalapril or diuretic [20].  

 

Enalapril was given randomly in comparison 

to Placebo in CONSENSUS (Cooperative North 

Scandinavian Enalapril Survival Study). After 188 days 

of follow-up the death rate was 44% in the placebo 

group while in the enalapril group, it is 26% [21]. 

 

Similar treatments (enalapril or placebo) were 

given to the heart failure patients In the SOLVD 

Treatment trial. After the follow-up of 41 months on 

average, a 16% death rate was found in enalapril while 

this rate is 40% in the placebo group. It has been 

reported in The SOLVD-Prevention trial that the risk of 

heart failure was reduced by enalapril.The use of the 

Angiotensin-converting–enzyme (ACE) reduced the 

risk of death and HF hospitalization [22-24]. 

 

A 13% reduction in myocardial infarction, 

stroke and peripheral revascularization, heart failure, 

and refractory angina by nifedipine (Calcium-channel-

blocker) has been reported in the hypertensive group 

when compared to the normotensive. Nifedipine also 

reduced the need for coronary angiography by 16% in 

hypertensives and 21% in normotensives. It also 

decreased stroke incidence in both subgroups by 30% 

[25]. Due to having anti-oxidant properties, nifedipine 

inhibits glycoxidation and glycation. So, it could 

constrain vascular calcification by restricting the AGE 

formation in diabetic patients. In addition to anti-

hypertensive action, the long-acting nifedipine may 

have a favorable antiatherosclerotic effect in T2DM 

patients [26-28]. 

 

CONCLUSION 
Diabetes mellitus is metabolic disease and 

several complications are associated with disease 

progression such as cardiovascular diseases, liver 

failure and heart failure. Metformin is the ideal 

medication that showed promising results against type 2 

diabetes. Its function directly regulation of glucose 

production in the liver and improving body sensitivity 

to insulin. Furthermore, novel immuno targets are 

needed to discover in future that may lower the risk of 

deaths among diabetes patients.  

 

REFERENCES 
1. Global Report on Diabetes. World Health 

Organization. Diabetes Fact Sheet, ISBN 978 92 4 

156525 7 (NLM classification: WK 810) 2016.  

2. American Diabetes Association. (2017). 8. 

Pharmacologic approaches to glycemic treatment. 

Diabetes Care, 40, 64-74. 

3. American Diabetes Association. (2014). Standards 

of medical care in diabetes-2014. Diabetes Care, 

37, 14-80.  

4. International Diabetes Federation: IDF diabetes 

atlas seventh edition. 2015. 

5. International Diabetes Federation: Diabetes and 

cardiovascular disease. 2016. 

6. Ezekowitz, J. A., Kaul, P., Bakal, J. A., Quan, H., 

& McAlister, F. A. (2011). Trends in heart failure 

care: has the incident diagnosis of heart failure 

shifted from the hospital to the emergency 

department and outpatient clinics?. European 

journal of heart failure, 13(2), 142-147. 

7. Sarwar, N., Gao, P., Seshasai, S. R., Gobin, R., 

Kaptoge, S., & Di Angelantonio, E. (2010). 

Diabetes mellitus, fasting blood glucose 

concentration, and risk of vascular disease: a 

collaborative meta-analysis of 102 prospective 

studies. Lancet, 375, 2215-2222. 

8. UK Prospective Diabetes Study Group. (1998). 

Tight blood pressure control and risk of 

macrovascular and microvascular complications in 

type 2 diabetes: UKPDS 38. BMJ, 317, 703-713. 

9. Dei Cas, A., Khan, S. S., Butler, J., Mentz, R. J., 

Bonow, R. O., Avogaro, A., ... & Fonarow, G. C. 

(2015). Impact of diabetes on epidemiology, 

treatment, and outcomes of patients with heart 

failure. JACC: Heart Failure, 3(2), 136-145. 

10. Nathan, D. M., Cleary, P. A., Backlund, J. Y., 

Genuth, S. M., Lachin, J. M., & Orchard, T. J. 

(2005). Intensive diabetes treatment and 

cardiovascular disease in patients with type 1 

diabetes. N Engl J Med, 353(25), 2643-53. 

11. Bloom, D., Cafiero, E., & Jane-Llopis, E. (2011). 

The global economic burden of noncommunicable 

diseases (Working Paper Series). Presented at: 

Harvard School of Public Health and World 

Economic Forum. Geneva Switzerland, 19-20. 

12. Jensen, M., Ryan, D., & Apovian, C. (2014). 

AHA/ACC/TOS guideline for the management of 

overweight and obesity in adults: a report of the 

American College of Cardiology/American Heart 

Association Task Force on Practice Guidelines and 

The Obesity Society. Circulation, 129, 102-138. 



 

Siraj DAA Khan et al., Saudi J Med Pharm Sci, Oct, 2022; 8(10): 542-545 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                        545 
 

 

13. ISIS-4 (Fourth International Study of Infarct 

Survival) Collaborative Group. (1995). ISIS-4: a 

randomized factorial trial assessing early oral 

captopril, oral mononitrate, and intravenous 

magnesium sulphate in 58 050 patients with 

suspected acute myocardial infarction. Lancet, 345, 

669-85. 

14. Cohn, J. N. (1996). The management of chronic 

heart failure. N Engl J Med, 335, 490-8. 

15. Manolio, T. A., Cutler, J. A., Furberg, C. D., Psaty, 

B. M., Whelton, P. K., & Applegate, W. B.(1995). 

Trends in pharmacologic management of 

hypertension in the United States. Arch Intern Med, 

155, 829-37. 

16. Brown, M. J., Palmer, C. R., Castaigne, A., De 

Leeuw, P. W., Mancia, G., Rosenthal, T., & 

Ruilope, L. M. (2000). Morbidity and mortality in 

patients randomised to double-blind treatment with 

a long-acting calcium-channel blocker or diuretic 

in the International Nifedipine GITS study: 

Intervention as a Goal in Hypertension Treatment 

(INSIGHT). The Lancet, 356(9227), 366-372. 

17. Baba, S., & J-Mind Study Group. (2001). 

Nifedipine and enalapril equally reduce the 

progression of nephropathy in hypertensive type 2 

diabetics. Diabetes research and clinical 

practice, 54(3), 191-201. 

18. Seferovic, J. P., Claggett, B., Seidelmann, S. B., 

Seely, E. W., Packer, M., Zile, M. R., ... & 

Solomon, S. D. (2017). Effect of 

sacubitril/valsartan versus enalapril on glycaemic 

control in patients with heart failure and diabetes: a 

post-hoc analysis from the PARADIGM-HF 

trial. The lancet Diabetes & endocrinology, 5(5), 

333-340. 

19. Estacio, R. O., Jeffers, B. W., Hiatt, W. R., 

Biggerstaff, S. L., Gifford, N., & Schrier, R. W. 

(1998). The effect of nisoldipine as compared with 

enalapril on cardiovascular outcomes in patients 

with non-insulin-dependent diabetes and 

hypertension. New England Journal of 

Medicine, 338(10), 645-652. 

20. Wing, L. M., Reid, C. M., & Ryan, P. (2003). 

Second Australian National Blood Pressure Study 

Group. A comparison of outcomes with 

angiotensin-converting – enzyme inhibitors and 

diuretics for hypertension in the elderly. N Engl J 

Med, 348, 583-92. 

21. CONSENSUS Trial Study Group. (1987). Effects 

of enalapril on mortality in severe congestive heart 

failure. Results of the Cooperative North 

Scandinavian Enalapril Survival Study 

(CONSENSUS). N Engl J Med, 316, 1429-35. 

22. Yusuf, S., Pitt, B., Davis, C. E., Hood, W. B., & 

Cohn, J. N. (19910. Effect of enalapril on survival 

in patients with reduced left ventricular ejection 

fractions and congestive heart failure. N Engl J 

Med, 325, 293-302. 

23. Yusuf, S., Pitt, B., Davis, C. E., Hood, W. B. Jr., & 

Cohn, J. N. (1992). Effect of enalapril on mortality 

and the development of heart failure in 

asymptomatic patients with reduced left ventricular 

ejection fractions. N Engl J Med, 327, 685-91. 

24. Garg, R., & Yusuf, S. (1995). Overview of 

randomized trials of angiotensin-converting 

enzyme inhibitors on mortality and morbidity in 

patients with heart failure. Collaborative Group on 

ACE Inhibitor Trials. JAMA, 273, 1450-6. 

25. Lubsen, J., Wagener, G., Kirwan, B. A., de 

Brouwer, S., Poole-Wilson, P. A., & ACTION (A 

Coronary disease Trial Investigating Outcome with 

Nifedipine GITS) investigators. (2005). Effect of 

long-acting nifedipine on mortality and 

cardiovascular morbidity in patients with 

symptomatic stable angina and hypertension: the 

ACTION trial. Journal of hypertension, 23(3), 641-

648. 

26. Sobal, G., Menzel, E. J., & Sinzinger, H. (2001). 

Calcium antagonists as inhibitors ofin vitro low 

density lipoprotein oxidation and 

glycation. Biochemical pharmacology, 61(3), 373-

379. 

27. Nomura, S., Inami, N., Kimura, Y., Omoto, S., 

Shouzu, A., Nishikawa, M., & Iwasaka, T. (2007). 

Effect of nifedipine on adiponectin in hypertensive 

patients with type 2 diabetes mellitus. Journal of 

human hypertension, 21(1), 38-44. 

28. Park, J. J. (2021). Epidemiology, pathophysiology, 

diagnosis and treatment of heart failure in 

diabetes. Diabetes & metabolism journal, 45(2), 

146-157.

 


