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ABSTRACT
Cardiovascular problems are major cause of mortality in 85% of under developing countries. In Pakistan, elderly patients suffer with a number of cardiac problems like hypertension, myocardial infarction and ischemic heart disease. Patients with problems like diabetics, hypertension, and dyslipidemias are more prone to the risk of cardiac problems. It is important to document that rational prescribing trends should be ensured in such challenging patients especially for the patients above 50 years of age as co-morbidity and polypharmacy usually complicate the care of such patients. This could be improved by improving the standards of treatment. Number of the drugs prescribed per prescription not only illustrates drug use patterns and the behavior of prescribers but it also demonstrates the identification of polypharmacy and the troubles associated with as it is common problem associated with cardiac patients. The present study was aimed at identifying the cardiovascular disease, the associated co-morbid conditions and the pattern of drug prescribing among ambulatory patients above 50 years of age of various tertiary care hospitals of Lahore. A concurrent cross sectional study was carried out from September 2013 to November 2013 and 190 prescriptions were collected and analyzed for prescribing practices. Myocardial infarction was found to be the most prevailing cardiac problem (35.7%) followed by Ischemic heart disease (35.7%).  Hypertension and Diabetes mellitus were the most frequent morbidities observed with and occurrence frequency of 25.7% and 13.6% respectively. Anti-platelets and anti-hyperlipidemics were the most commonly prescribed drugs 85.20% and 84.20% respectively. 
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INTRODUCTION
Prescribing for geriatric patients leads to unique challenges. Most of clinical trials are not performed on geriatric patients so the optimum doses selected for the drug might not be appropriate for the elderly patients [1]. Several drugs require special attention when to be used in the older patients because certain drugs may exhibit changes in the pharmacokinetics and pharmacodynamics depending on the age of the patient. Emphasis should be laid while selecting a dosage regimen for the elder patients. They have more volume of distribution as a result of increased proportion of fats in the body as compared to the skeletal muscles i.e. a physiological change with aging.  Renal clearance is also reduced due to natural decline in renal function with age, regardless of renal disease [2]. Increased volume of distribution and decreased clearance lead to increased drug plasma concentrations in geriatrics. 
Existing data of cardiac patients with ages above 50 years can offer valuable information for improving clinical practices. Quality of life of geriatric patients can be enhanced by raising the treatment standards in the health care system at all levels and auditing of these standards should be done [3]. Rational prescribing is defined as the use of the minimum number of drugs to obtain the promising outcomes in the minimum time and at a reasonable cost [4]. Drug use in a health care facility not only indicates the approach and behavior of the prescriber, drug utilization trend  but also indicate irrational practices like polypharmacy and problems related to it [5]. Cardiovascular diseases are usually chronic so there are higher chances of polypharmacy. Cardiovascular diseases occur with other co-morbid conditions, e.g. Diabetes mellitus. Most prevailing cardiovascular diseases in Pakistan are ischemia, myocardial infarction, stable angina, and hypertension. The current study was, therefore, aimed at identifying the patterns of drug utilization in cardiac patients above the age of 50 years having ischemia, myocardial infarction, stable angina, hypertension and many other prevailing cardiac diseases and to know if any co-morbid condition present in these patients in selected health facilities of Lahore, Pakistan.  
MATERIAL AND METHODS
A concurrent and cross-sectional study was conducted from September 2013 to November 2013, by collecting the prescription data of ambulatory patients of age above 50 years suffering with cardiac problems from various tertiary care hospitals of Lahore, Pakistan. The patterns of drug use in ambulatory patients in various tertiary care hospitals and suffering from cardiovascular disorders were studied. A purpose based data collection Performa was used to collect the required information from the 190 ambulatory patients with cardiovascular disorders. The major patient parameters which were recorded include diagnosis, co-morbid conditions, and drug class prescribed. The drug parameters noted were: name of the drug, dose, method, frequency and duration of administration. The number of drugs that were prescribed to ambulatory patients and percentage of the drugs prescribed by their generic or brand name was also noted. 
RESULT
The dataset contain a total of 190 elderly cardiac patients of age above 50 years having cardiac problems alone or in combination with other co-morbidities. Out of which majority of the cardiac patients (35.7%) were suffering with myocardial infarction (MI), 35.7% with ischemic heart diseases (IHD) and 14.20% with hypertension. While other non frequent cardiac diseases were observed in less than 3% of the total patients as shown in figure no.1 
	Co-morbidities are one of the leading cause of polypharmacy in cardiac patients. Out of 190 prescriptions which we evaluated in our study, 111(58.4%) patients were suffering with co-morbidities. Hypertension (47.7%) and diabetes militias (40.5%) were observed to be the most prevailing co-morbidities followed by hyperlipidemias (6.3%), COPD (3.6%), hepatitis (0.9%) and pulmonary edema (0.9%) given as shown in figure 2. Out of total 68 patients of MI 48 patients (71%) were observed with co-morbidities out of which the major was diabetes mellitus observed in 22 patients, HTN in 20 patients, hyperlipidemias in 4 patients, COPD and pulmonary edema in 1 patient each as shown in figure 3. Out of a total of 68 patients who were observed to have IHD, 54 (79.5%) were with co-morbidities with HTN in 29 patients, DM in 19 patients, COPD in 3, hyperlipidemias in 2 and hepatitis in 1 patient. while rest of 14 patients of IHD did not have any co-morbidity as illustrated in figure 4. 
The drugs which were prescribed in cardiac patients were anti-platelets (85.2%), anti-hyperlipidemias (84.2%), beta blocker (78.94%), vasodilators (63.68%), anti-coagulants, diuretics (42.6%), ARBs (41.57%), CCBs (37.3%), ACEIs (34.2%), while infrequent drugs prescribed include supraventricular arrhythmic drugs (3.68%), positive anion tropic drugs (3.15%) and anti-coagulants (2.63%), as shown in figure 5.
	MI patients were mostly prescribed with anti-hyperlipidemics followed by anti-platelets and diuretics. Patients with HTN were prescribed with anti-platelets, anti-hyperlipidemics and than diuretics. Whereas in IHD patients anti-platelets, anti-hyperlipidemics followed by diuretics as shown in figure no.6. Dosage regimen of cardiac patients with co-morbidities includes total of 4 to 6-drug therapy based on diagnosis. Number of drug increases as the severity of the disease increases. Patients with severe IHD and MI were prescribed 6 to 7 drugs; some patients were being prescribed with 2 anti-platelets and 2 diuretics at same time leadings towards polypharmacy. The drug parameters (name of the drug, dose, method, frequency and duration of administration) on prescription were observed quite satisfactory as shown in Table 1.  Out of 190 prescriptions, number of the injectables and antibiotic prescribed were less than 3% which is a good practice.
DISCUSSION
	Prescribing in ambulatory elderly patients is a critical task, care must be taken in order to select an appropriate dosage regimen when prescribing for such patients. Cardiovascular disease includes numerous problems like Myocardial Infarction, Ischemic heart disease, hypertension, etc, which are the leading causes of mortality in the world accounting for 29.3% of deaths per year. The prescribing in patients above 50 year of age with cardiac diseases needs to be carefully evaluated and the drug therapy should be specific related to patient condition. As the chances of co-morbidity increases in older age, so prescribers should be more careful regarding drug-drug interaction, drug disease interaction and their side effects in older cardiac patients. 
	According to the WHO’s World Health Report, 58% of the deaths are caused by 15 common diseases and IHD is at the top of list with a percentage of 12.6[7].  Our study findings corroborate WHO’s World Health Report as IHD is observed to be most frequently prevailing cardiac problem as shown in figure 1. But along with IHD, our study revels MI as another equally prevailing cardiac disease. The reason for IHD being on the top list in geriatric patient is impaired metabolism of cholesterol leading towards arteriosclerosis which reduces blood flow resulting into hypoxic conditions thus causing disease. Estimating total to HDL cholesterol ratio finds a significant relationship between dyslipidemia and development of coronary disease in the elderly. Similarly, MI for being frequently occurring cardiac problem in elderly is decline in maximal heart rate after exercise, diastolic filling of ventricle decreases and afterload rises secondary to increased stiffness of ascending aorta because of which ability of ventricle to empty the chamber alters due to which diastolic pressure become higher and myocardial blood flow declines. Whereas our study concludes that non-frequent cardiac problems accounts in less number of patients (Figure1).
Comorbidities complicate cardiovascular disease. Geriatric patients not only have prevailing cardiac problems, they are also prone to comorbidities. Most frequently occurring comorbidities recorded in our study were Diabetes mellitus and hypertension followed by non-frequent diseases like hyperlipidemias, COPD, pulmonary edema and hepatitis as shown in figure 2. Diabetes is chronic increase in blood glucose level it could extensively cause myocardial damage causing heart failure and secondary stress because unfavorable long-term prognosis was improved by intensive insulin treatment which influences the chances of cardiac problems. Other possible reason for diabetes mellitus as a frequent co-morbid  condition along with cardiovascular problems could be related to myocardial metabolism in which oxygen consumption increased from fatty acid instead of glucose oxidation. Thus, strike metabolic care should be monitored in such patients. DM and HTN are being frequent co-morbidities in the most prevailing cardiac diseases (MI & IHD) illustrated in figure 3 & 4. Co-morbidities of cardiac diseases with DM, HTN, hyperlipidemias, pulmonary edema and hepatitis are caused because of complex interrelationship and shared risk factors among them. Burden associated with it could be reduced by controlling risk factors and by improving disease management.  
Mostly prescribed drugs by physicians to cardiac patients observed in our study were diuretics, ACE’S, anti-platelets, anti-hyperlipidemics, Beta blockers, CCB’s, ARB’s, anti-coagulants, positive anion tropic etc shown in figure 5. We have investigated 190 ambulatory cardiac patients out of which mostly were suffering with MI and IHD along with co-morbidities most likely DM and HTN and they were observed to be majorly prescribed with anti-platelets, anti-hyperlipidemics and diuretics (figure 6).  
Polypharmacy is one of major problem still unresolved in health care sector of developing and underdeveloped countries.  Polypharmacy leads to increased risk of morbidity and mortality [8]. During our study the average number of the drugs prescribed per prescription was 5.75 which comparatively very high as compared to WHO ideal value. As for as quality of prescription is concerned; dose, method of drug intake, duration of therapy, frequency of drug intake were mentioned on the 100 % prescriptions as shown in table 1. According to WHO core prescribing indicators generic prescribing should be observed in 100% prescriptions, but in our study we observed that generic prescribing was followed in only 23% of prescriptions as shown in figure 7. In order to ensure quality prescribing there must be a presence of standard treatment guidelines at national and institutional level and mandatory continue education programs on Good prescribing Practices for health care providers.  
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FIGURES
	
Figure 1: Percentage distribution of cardiac diseases in ambulatory patients above 50 years 	of age (n=190)
              
Figure 2: Percentage distribution of most prevailing Co-morbidities in cardiac patients above 50 years of age (n=111)

     
Figure 3: Frequency distribution of Co-morbidities in Myocardial Infarction patients (n=68)  

     
Figure 4: Frequency distribution of Co-morbidities in Ischemic Heart Disease patients (n=68)


Figure 5:  Percentage distribution of drugs prescribed in cardiac patterns above 50 years of age.


Figure 6: Frequency distribution of Drugs prescribed in cardiac patients suffering with MI, HTN & IHD.




 Figure 7: Percentage prescriptions in which drugs were prescribed by generic names (n=190)

  Table 1: Percentage distribution of drug parameters mentioned on prescription of cardiac patients (n=190)
	Quality of Prescription

	Sr. No.
	Parameter
	No. of Prescriptions containing parameter mentioned on it 

	1
	Dose
	190 (100%)

	2
	Method
	190 (100%)

	3
	Frequency
	190 (100%)

	4
	Duration
	190 (100%)



Most Prevailing Cardiac Diseases
Percentage	IHD	MI	HTN	HF	ANGINA	CMP	RVI	ACS	CABG	SVP/MED/LV	W/J MS +3D	WPW Sydney/ VSD	AVS	PCI	BTT/ETT	TVD	35.700000000000003	35.700000000000003	14.2	1.05	3.7	2.6	0.5	1.5	0.5	0.5	0.5	0.5	0.5	0.5	0.5	0.5	Most Prevailing Comorbidities
Percentage	HTN	DM	Hyperlipidemias	COPD	Hepatitis	Pulomary edema	47.7	40.5	6.3	3.6	0.9	0.9	Co-morbidities with MI   
Patients 	DM	HTN	Hyperlipidemias	COPD	Pulmonary edema	22	20	4	1	1	Co-morbidities with IHD   
Patients 	DM	HTN	Hyperlipidemias	COPD	Hepatitis	19	29	2	3	1	Mostly Prescribed Drugs in Cardiac Patients
Percentage	Diuretics	ACEIs	ARBs	BBs	Vasodilators	Anti-Hyperlipidemics	Anti- Platelets	CCBs	Positive Anion tropic drugs	Anti- Coagulants	Supraventricular arrhythmic	42.6	34.200000000000003	41.6	78.900000000000006	63.7	84.2	85.2	37.300000000000004	3.1	2.6	3.6	Drug distribution in MI, HTN & IHD
Anti-platelets	MI	HTN	IHD	58	20	58	Diuretics	MI	HTN	IHD	40	14	37	Anti-hyperlipidemics	MI	HTN	IHD	62	15	54	 
Brand name	Generic name	0.77390000000000636	0.22600000000000009	