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ABSTRACT

Drug therapy problems (DTP) may occur more frequently in hospitalized patients where multiple changes in patient’s medication regimens are common. This study aimed to evaluate the prevalence and characterize the pattern of DTPs among renal, cardiovascular and neurologic in-patients in the University of Ilorin Teaching Hospital from June to October, 2017. A prospective cross-sectional study among 127 institutionalized patients (age, 58.1±15.9) with cardiovascular, renal and neurologic diseases, who were recruited from the medical ward of University of Ilorin Teaching Hospital. A validated questionnaire was used to capture information on socio-demographics, while CORE PRIME FARM Model and the Pharmaceutical Care Network Europe (PCNE) Version 8.0 were used as a guide for the detection and evaluation of DTPs in individual patient. Blood sample was collected by a trained phlebotomist into a yellow vacutainer, and directly sent to PATHCARE® lab daily for calculation of estimated Glomerular Filtration Rate (eGFR) and serum creatinine. Response rate was (116/127) 91.3%. The overall prevalence of DTPs among patients were in the order of renal (30; 25.8%), neurologic (40; 34.5%) and cardiovascular (46; 39.7%) diseases. Specific DTP identified in respect of each disease included dosing problems: renal (35.9%), neurologic (35.9%), cardiovascular (40.7%); prescribed drugs unavailable: renal (36.3%), neurologic (36.3%), cardiovascular (37.3%); and drug interaction: renal (26.5%), cardiovascular (26.0%) and neurologic (24.1%). Prevalence of DTPs among the studied in-patients is moderately high, with dosing problem constituting the single most commonly recurrent DTP across the three disease conditions. This largely underscores a need for increased attention to precise dosing schedule and timing for a better therapeutic outcome among patients.
_____________________________________________________________________________
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INTRODUCTION

Drug Therapy Problems (DTP) can occur at all steps of the treatment process, mostly during prescribing, transcribing, dispensing, and patient use of medication therapy1. Over the years, there have been numerous reports of incidence, prevalence, and preventability of drug-related hospital admissions2-4. It is estimated that approximately 5 to 10 % of all hospital admissions are drug related, and about 22 % of patients are discharged with DTPs, while as many as 28 % of all emergency department visits are drug related5,6. Drug-related problems occur more frequently in hospitalized patients where multiple changes are made in patient’s medication regimens7. Generally, DTPs pose significant challenges to healthcare providers and patients alike, contributing to morbidity and mortality, prolonged hospitalization, and increased healthcare expenditure if left unresolved8. Common drug therapy problems resulting in emergency department visits are adverse drug reactions, noncompliance, and inappropriate prescribing5.
Medical care for Chronic Kidney Disease (CKD) patients is complex due to widespread co-morbidities and major risk factors for CKD. The progression of CKD and the deterioration of kidney function from stage 1 to more severe stages can be slowed by optimal treatment of underlying comorbidities and risk factors, which can be accomplished with lifestyle modifications and/or different pharmacological interventions that address the treatment of hypertension, diabetes mellitus and hyperlipidemia9, 10.CKD patients are at high risk for DTPs because of polypharmacy and the impaired renal function 11, 12. Data suggest that there is a significant need for the improvement in the use of drugs for hospitalized patients as medication related adverse events have been identified as contributing to negative clinical and economic outcomes including hospitalization and increased hospitalization costs13. Although pharmacotherapy can treat diseases and improve the well-being of patients, its benefits may be compromised due to drug therapy problems. Therefore it is important to assess drug therapy problems resulting in serious injury or death and analyze whether improvement in the prescribing practices can be made to reduce the likelihood of similar events occurring in the future14
Stroke is the second most common cause of death worldwide and is the leading cause of long-term disability in adults, with 90% of survivors having residual deficits. Stroke incidence increases with age (especially after age 55), hypertension and dyslipidemia 15.Several studies have shown that patients with stroke are among those at high risk for the development of DTPs due to elderly age, comorbidities and polypharmacy. Therefore, identifying and resolving DTPs is an important priority for health care professionals for improving the therapeutic benefits and health related quality of life in stroke patients16. Failure of communication and coordination among medical personnel appears to be an important source of medication error17, 18. In a study by Celin et al, (2012) among the stroke patients admitted, 86.1% patients were admitted with ischemic stroke and 13.9% were admitted with hemorrhagic stroke14. Stroke, predominantly non-hemorrhagic accounted for 50.4% of cases in a study in the University College Hospital, Ibadan19. Another study at University of Ilorin Teaching Hospital (UITH) showed the prevalence of stoke to be 12.1 %20.
The World Health Organization (WHO) in 2016 revealed that in Nigeria, non-communicable diseases were estimated to account for 29% of all deaths, of which cardiovascular diseases (CVDs) contributed 11%21. Cardiovascular diseases remain the biggest cause of death worldwide. According to estimates in a report by the World Health Organization in 2011, approximately 17.1 million people die of CVDs each year, representing 30% of all deaths. Of these deaths, approximately 7.3 million people die of coronary heart disease and 6.2 million people die mainly from heart disease and stroke, which are projected to remain the single leading cause of death22. Drug therapy problems (DTPs) are defined as any unintended effects encountered by a patient during treatment 23
The paucity of data on burden of drug therapy problems in Nigeria generally and particularly in UITH has necessitated the need for periodic assessment of the magnitude of DTPs with a view to ascertain the true prevalence of DTPs among in-patients with selected non-communicable diseases. This study therefore comprehensively explore the prevalence of DTPs, as well as characterize the pattern of DTPs among medical in-patients with renal, cardiovascular and neurologic diseases in UITH, using the validated tools of PCNE and CORE PRIME FARM as a guide. 
METHODOLOGY

Study design

A prospective cross-sectional study among institutionalized patients with cardiovascular, renal and neurologic diseases who were recruited from the medical ward of University of Ilorin Teaching Hospital.

Study site description

The University of Ilorin Teaching hospital (UITH) is located on the outskirts of Ilorin metropolis at Oke-Ose, Ilorin, Kwara State, Nigeria. Ilorin is in the North- Central region of Nigeria and about 400km North of Lagos and 900Km to Abuja. It has a guinea savannah type of vegetation, a transitional zone between the Sudan savannah of the far north and tropical rain forest of the south-west and lies within latitudes 8025i and 8040l north and longitude 4030i and 40 45i east. The hospital provides primary, secondary and tertiary healthcare services and serves as a major referral centre for all areas in Kwara state and parts of the neighboring states of Kogi, Ekiti, Osun, Oyo and Niger. The hospital consists of four (4) major clinical departments: Surgery, Medicine, Paediatrics and Obstetrics and Gynaecology. This study was conducted in Internal medicine of UITH.

Study population


In-patients with renal, cardiovascular and neurologic diseases in the medical ward of UITH were the study population. 
Sampling Technique 

Patients who gave voluntary informed consent were conveniently selected for participation.

Inclusion criteria: In-patients with primary diagnosis of
1. Hypertension with at most two co-morbid disease conditions

2. Heart failure with at most two co-morbid disease conditions

3. Chronic kidney disease (CKD)

4. Acute kidney disease (AKD)

5. Parkinsons disease

6. Stroke

7. Epilepsy   

8. Patients who consent to the study

9. At most three co-morbid disease e.g. hypertensive patients with co-morbid diabetes and CKD

Exclusion Criteria: 

1. Cardiovascular, renal and neurologic patients in the emergency ward.
2. Refusal to participate.
3. More than three co-morbid diseases 

Sample size determination

Fisher sample size formula was used for the determination of representative sample size25 giving a total of 127 participant
Data collection and data collection procedure
A validated questionnaire was used to capture information on socio-demographics. The CORE PRIME FARM Model and the Pharmaceutical Care Network Europe (PCNE) Version 8.0 were used as a guide for detection and evaluation of DTPs. Patient’s recruitment was done at the male and female medical wards. Recruitment was usually done at 2pm daily when attending physicians had completed the rounds. Patients’ selection involved going through the patients’ medical record/case notes which was chronologically arranged to avoid duplication/multiple repetition, and all patients who met the inclusion criteria were selected. Patients were duly informed of the procedure involved in the study, while informed consent was obtained from individual patient. Every patient was appropriately counseled on the modality for participation in the study. Blood sample was collected from consented patients by a trained phlebotomist into a yellow vacutainer and sent directly to PATHCARE® laboratory daily for calculation of eGFR using the Modification of Diet in Renal Disease (MDRD) for eGFR (ml/min/1.73m) and serum creatinine. The medications prescribed for each patient was entered into LEXICOMP drug checker for any drug interaction. The different domains of CORE PRIME FARM and PCNE were used to evaluate the information/data garnered from individual patient’s case note for specific type of DTP.

	CORE PRIME FARM MODEL FOR DTPs

C-Condition of patient        P-Pharmaceutical based problem

O-Outcome                          R-Risk to patient

R-Regimen                           I-Interactions

E-Evaluation                        M-Mismatch between medications and patient need

                                                E-Efficacy issue

F-Findings

A-Assessment

R-Resolution

M-Monitoring


Data analysis 
The data were analyzed using the Statistical Packaging for Social Service (SPSS) version 20. Data obtained were summarized with descriptive including frequency, percentage, and mean ± standard deviation. Inferential statistics such Chi-square and student t-test were used for categorical and continuous variables respectively, at p < 0.05 considered significant.
Ethical consideration: Ethical approval was obtained from the University of Ilorin Teaching Hospital Ethical Review Committee
. (Protocol number: ERC/PAN/2016/03/0409)
RESULTS
Socio-demographic characteristics of participants 

A total of 127 patients participated in this study, the response rate was 92.0%. More than two-third was aged 41 years and above, 31 (24.4%). Mean age was 58.1±15.9 and the ages range from 17 years to 90 years as shown  in Table 1.
Table 1 Socio-demographic characteristics of the participants 

	    Socio-demographic

    Characteristics
	Total

 No. %

(N= 127)

	Age group (years):

30 and less 

31 – 40

41 – 50

51 – 60  

61 – 70 

71 and above 

Mean Age (±S.D) years
	n = 127

6 (4.7)

10 (7.9)

31 (24.4)

26 (20.5)

23 (18.1)

31 (24.4)

58.1 (±15.9)

	Sex:

Male

Female


	n = 127

89 (70.1)

38 (29.9)

	Marital status:

Single

Married
	n = 127

9 (7.1)

118 (92.9)



	Religion:

Christianity

Islam
	n = 127

59 (46.5)

68 (53.5)


	Tribe:

Hausa

Igbo

Yoruba

Others
	n = 127

6 (4.7)

10 (7.9)

98 (77.2)

13 (10.2)



	Highest level of education:

None 

Informal 

Primary

Secondary 

Tertiary            
	n   = 127

41 (32.3)

4 (3.1)

23 (18.1)

21 (16.5)

38 (29.9)


Medical conditions, allergies and adverse drug reactions among respondents 
Table 2 below shows that a substantial number of patients 46 (39.7%) had cardiovascular disease followed by neurologic disease 40 (34.5%) and renal disease (30; 25.8%). Only a few of the patients reported that they were allergic to some of their drugs (3.1%), while 6.3% experienced adverse drug reaction (Table 2). Of the 46 participants with cardiovascular disease, 38 (82.6%) and 8 (17.4%) were presented with hypertension and heart failure, respectively. The most common neurologic diseases identified among patients were stroke (95%), seizure (2.5%) and Parkinson (2.5%). Patients with kidney dysfunction comprised acute kidney disease (23.3%) and chronic kidney disease (76.7%). More than half (51.4%) of these three disease types (cardiovascular, neurologic and renal) were comorbid with a single disease, two diseases (20.8%), three diseases (4.2%), while 23.6% had no comorbid disease.  

                   Table 2 Respondents’ medical condition, drug allergy and adverse drug reaction history

	
	Total No. %

(N= 127)

	Diseases type:

Cardiovascular 

Neurologic 

Renal   
	n = 116

46 (39.7)

40 (34.5)

30 (25.8)

	Drug allergy:                     

Yes 

No

Adverse drug reaction:

Yes 

No

Disease                         subtype

Cardiovascular            Hypertension        

                                    Heart failure

Renal                           CKD

                                    AKD

Neurologic disease      Parkinsons

                                     Stroke

                                     Seizure 
	n = 127

4 (3.1)

123 (96.9)

n = 127 

8 (6.3)

119 (93.7)

38(82.6)

8(17.4)
23(76.7)

7(23.3)

1(2.5)

38(95.0)

1(2.5)



                            AKD = Acute Kidney Disease, CKD = Chronic Kidney Disease
Drug therapy problems identified among participants
Almost all participants (93.9%) had drug therapy problems. Table 3 showed the overall percentage of drug therapy problems for patients with renal, cardiovascular and neurologic diseases. The identified problems included inappropriate timing of medication: renal (37; 35.9%), cardiovascular (42; 40.7%), and neurologic (37; 35.9%) diseases; prescribed drug unavailable: renal (40; 36.3), cardiovascular (41; 37.3%) and neurologic (40; 36.3); pharmacokinetic renal (3; 16.7%), cardiovascular (3; 16.7%) and neurologic (7; 38.9%) diseases (Table 3).
Table 3: Drug therapy problem sub-types 

	Drug Therapy Problem 

Renal   37(35.9%); 

Cardiovascular 42 (40.7%)

Neurologic 24 (20%)


	Renal 

(N=40)
	Cardiovascular (N=42)
	Neuro

(N=40) 

	Drug use problem (103; 89.0%)
Inappropriate timing of medication

Drug under use 

Drug over use 

Information (40; 34.4%)

Unable to understand local language
Patient unaware of drug treatment

Patient/Psychological (24; 20.1%)

Unwilling to carry financial cost
Patient suspect side effect

Logistics (110; 94.8%)

Prescribed drug unavailable
Prescribing error

Drug/dose selection (18; 15.5%)

Pharmacokinetic
Inappropriate drug selection
	
	
	

	
	37 (35.9%)

0

0

1 (2.5%)

12 (30.0%)

6 (25.0%)

5 (20.8%)

40 (36.3)

0

3 (16.7%)

0
	42 (40.7%)

0

0

4(10%)

3 (7.5%)

7 (29.2%)

1 (4.2%)

41 (37.3%)

0

3 (16.7%)

0
	37 (35.9%)

0

0

1 (2.5%)

12 (30.0%)

6 (25.0%)

5 (20.8%)

40 (36.3)

0

7 (38.9%)

0




Inappropriate timing of medication

Dosing schedule of drugs prescribed were either given 8 hourly, 12 hourly or 24 hourly. Majority of the participants were given their medications above the scheduled time (77.8%, 61.2% and 52.1 %) while 22.8 %, 38.8 % and 42.9 %) were given their medications before the scheduled time , while 37 % had no problems with their drug dosing schedule (Table 4).

                          Table 4: Inappropriate timing of medication

	
	Total No. %

(N= 127)

	Dosing problem:

Correct  

Less  


	n = 127

47 (37.0)

80 (63.0)



	Dose (8 hourly) 

Less 

Greater 

Dose (12 hourly):

Less 

Greater 

Dose (24 hourly):

Yes 

No
	n = 36

8 (22.2)

28 (77.8)

n = 49

19 (38.8)

30 (61.2)

n = 48

23 (47.9)

25 (52.1)


Drug risk categories of participants 

Table 5 shows the drug risk categories of the drug combinations given to patients. 
Of which the most clinically important are categories C, D and X.
Table 5 Drug Risk Categories (DRC) of Participant

	Disease condition (N=127)        DRC                                     %

	Cardiovascular                         Category X                                     7(9.6%)  

                                                 Category D                                     19(26.0%)

                                                 Category C                                     47(64.4%)

Renal                                        Category X                                      1(2.9%)

                                                 Category D                                      9(26.5%)

                                                 Category C                                      24(70.6%)  

Neurologic                               Category X                                      7(12.1%)

                                                 Category D                                      14(24.1%)

                                                 Category C                                      37(63.8%)



CATEGORY X (Avoid combination )
Data demonstrate that the specified agents may interact with each other in a clinically significant manner. The risks associated with concomitant use of these agents usually outweigh the benefits. These agents are generally considered contraindicated. 

CATEGORY D (Modify regimen)
Data demonstrate that the two medications may interact with each other in a clinically significant manner. A patient-specific assessment must be conducted to determine whether the benefits of concomitant therapy outweigh the risks. Specific actions must be taken in order to realize the benefits and/or minimize the toxicity resulting from concomitant use of the agents.  These actions may include aggressive monitoring, empiric dosage changes, choosing alternative agents 

Category C (Monitor therapy)
Data demonstrate that the specified agents may interact with each other in a clinically significant manner. The benefits of concomitant use of these two medications usually outweigh the risks. An appropriate monitoring plan should be implemented to identify potential negative effects. Dosage adjustments of one or both agents may be needed in a minority of patients. 
Clinical implication of Drug combination on Participants

Table 6 shows effect(s) of drug combinations given to patients. These drugs have single or combination of potential side effects as shown
Table 6: Clinical implication of drug combination on participants
	
	Cardiovascular
	Renal 
	Neurologic 

	Total 
	N =119
	N =42
	N =63

	QTc prolongation


	42(35.3)
	11(26.2)
	9(14.3)

	Bleeding


	11(9.2)
	7(16.7)
	33(52.4)

	Nephrotoxicity


	21(17.6)
	8(19.0)
	7(11.1)

	Arrhythmia


	17(14.3)
	3(7.1)
	8(12.7)

	Hypotension


	16(13.4)
	7(16.7)
	1(1.6)

	SE of diuretics


	2(1.7)
	4(9.5)
	1(1.6)

	PK monitoring
	3(2.5)
	2(4.8)
	4(6.3)


SE= Side Effect; PK= Pharmacokinetic 

Relationship between disease type and kidney staging 

The prevalence of kidney dysfunction (stage 2 to end stage) is 78.4%. Chi-square test shows no statistical significant difference between disease type and kidney staging (p>0.05). Detail of prevalence of kidney dysfunction by disease type is shown in Table 7.
Table 7: Relationship between disease type and kidney staging 

	Diseases type
	Kidney staging, n (%)
	 Total 

	
	Stage 1
	Stage 2
	Stage 3
	Stage 4
	End stage 
	

	Cardiovascular 
	11(9.5)
	17 (14.7)
	9 (7.8)
	4 (3.4)
	5 (4.3)
	46 (39.7)

	Neurologic  
	6 (5.2)
	13 (11.2)
	8 (6.9)
	3 (2.6)
	10 (8.6)
	40 (34.5)

	Renal 

Mean eGFR
	8 (6.9)

99.0
	8 (6.9)

70.1
	7 (6.0)

45.7
	2 (1.7)

25.2
	5 (4.3)

6.2
	30 (25.8)

56.7

	Total
	25 (21.6%)
	38 (32.8%)      24 (20.7%)
	9 (7.8%)
	20 (17.2%)
	116 (100%)


Mean eGFR values of participants by disease type 

One way ANOVA shows no significant difference between disease types and mean eGFR values [F (2,115) =631.5, p>0.05].

Table 8: Kidney Disease Outcome Quality Initiative (KDOQI) of kidney disease staging
	Stage 
	eGFR
	Description 

	1
	90
	Normal kidney function



	2
	60-89
	Mildly reduced kidney function



	3
	59-30
	Moderately reduced kidney function

	4
	15-29
	Severely reduced kidney function 



	5
	<15
	Very severe or end stage kidney failure (sometimes called “established renal failure”)


MDRD (Modification of Diet in Renal Disease) eGFR (ml/min/1.73m)

DISCUSSION

The mean age of the respondents in this study was 58.1±15.9 years. Of the one hundred and twenty seven (127) patients selected majority were male (70.1%). Majority of the patient’s age were also over 70 years. With increasing age comes an increasing vulnerability to develop diseases and, in the elderly, the tendency to acquire multiple and chronic diseases26.A study by Yuan reported that age, diabetes, hypertension, abdominal aorta calcification and stage 3 and 4 CKD are significantly associated with the prevalence of CVD27. Age is also one of the most important underlying risk factors for CKD, often compounded by the presence of other co-morbidities such as diabetes, hypertension and vascular disease28. The mean age was in contrast to a study in an Indonesia hospital where the average age was 71.24 ± 5.87 (± SD)28. Another study reported the mean age of the people with renal disease to be 48.78 years29 and other developing countries such as Congo (53.9 years)30 and India (45.22 years) 31. 

Larson, (1999) found the potential of adverse drug reactions (ADR) occurrence equal 6 % among patients who got two kinds of drugs, 50% among the patients accepting five kinds of drugs, 50 % among the patients accepting five kinds of drugs, and 100 % were the patients accepting eight or more kinds of drugs32 , while in this study only a few of the patients (3.1%) reported they were allergic to some of their drugs and 6.3% experienced adverse drug reactions, respectively. This result is consistent with studies conducted in Canada (6.8%)33 four times as higher in a study in Singapore (25%)34. Polypharmacy which is one of the variables often associated with ageing, were found to be the independent predictors of adverse drug reactions (ADRs)35.
Of the 127 patients who participated, the prevalence of renal disease is 25.8% with the prevalence of CKD being 76.7% and AKD was 23.3%.That reported by Faye was 36.5%29, Olanrewaju, reported prevalence of CKD of 12%36 which is considerably lower than this study. CKD prevalence in Kinshasa was 12.4% 30, urban city of Cameroon 11% 37 and in Uganda 6% 38.The discrepancies in the prevalence may be due to different equations used to derive estimated glomerular filtration rate (eGFR), study design and population. Some studies used Modification of Diet in Renal Disease (MDRD) or Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI), others used Cochroft-Gault equation which consistently overestimates CKD in the general population. Further, many studies employed a cross sectional design with a single measure of eGFR. The high prevalence of CKD is due to many factors including a growing trend of non-communicable disease, prevalent use of nephrotoxic herbs and drugs, human immunodeficiency virus infection, and obesity. In addition, ethnicity and genetic factors such as inheritance of risk alleles of APOL1 may also contribute to the CKD risk36. Overall, the prevalence of CKD is high9, 39and varies among Sub-Saharan African populations 36.
The most common cardiovascular disease (CVD) encountered were hypertension (82.6%) and heart failure (17.4%). In contrast, a study in a tertiary care hospital at Coimbatore showed the prevalence of systemic hypertension (SHT) as 47.5%, which is lower than this study, while the range for congestive cardiac failure (CCF) 10% was almost similar to this study40. A study by Gelchu, identified congestive heart failure (CHF; 44.4%) and hypertension (43.1%) as the most common CVD41. In Felege Hiwot Referral hospital Ethiopia, hypertensive heart disease (26, 32%) was the most common CVD which is lower than what was reported in this study, followed by rheumatic heart diseases (24, 31.6%) and functional heart failure and corpulmonalae (14, 18.4%)42.Although this study made no difference between hemorrhagic and ischemic stroke, of the 40 participants who presented with neurologic disease, the prevalence of stroke was 95%, seizure 2.5% and Parkinson 2.5%, while in a study by Celin et al, among the stroke patients admitted, 86.1% patients were admitted with ischemic stroke and 13.9% were admitted with hemorrhagic stroke14. Stroke, predominantly non-hemorrhagic accounted for 50.4% of cases in a study in UCH, Ibadan 19. Another study at UITH showed the prevalence of stoke (CVA) to be 12.1 % 20. 
Dosing problem (24; 20%), (42; 40.7%) and 35.9%), prescribed drugs unavailable (29; 26.3%), (41; 37.3%) and 36.3%, and drug interaction (category D), 9 (26.5%), 19 (26.0%) and 14 (24.1%)), respectively for renal, cardiovascular and neurologic diseases were the major sources of DTPs. Similar to a study by Manley also reported medication dosing problems of 33.5%44 as its major DTP. Adibe reported prescribed drug unavailable to be 2.98%45, which is low compared to this study. In contrast Rahmawati showed that unnecessary drug therapy occurred in 63 cases (63%) with total 117 events of unnecessary drug therapies28 and inappropriate dosage (146; 72.3%) was the most common DTP in a study by Wahid46. Although Ramalho identified 38,631 DTPs over a period of 10 years47. 380 DTPs were identified by Nascimento in a period of two years48. Even though there is slight variation in the extent (percentage) of these problems encountered in each case, the difference might be because of the difference in the area and design used in different study11.
In a study done on prescriptions for 624 ambulatory patients of a family clinic in Mexico City by Doubova, it was found that 80% of the patients had prescriptions implying one or more potential drug-drug interactions (DDI) and 3.8% of patients were prescribed drug combinations that should be avoided49 which is considerably lower than in this study in which 26.5% of the patients with renal disease were prescribed medications that should be avoided (category D). Also, similar study by Marquito, reported that 24.6% of the prescriptions had major interaction (Category D), where the interaction may be life threatening and requiring medical intervention to minimize or prevent serious adverse events50. Whereas, in another study done in a cohort of Dutch nursing home residents it was found that 32% of the 2,335 patients were exposed to one or more combinations of drugs that could lead to clinically adverse outcomes51. So, the rates of occurrence of DDIs vary with different studies this therefore reinforces for the problems relating to administering drug treatment to renal failure patients, its consequences and the need for continuous efforts to optimize drug therapy31.The medicines commonly involved in DDI is similar to that reported by Rama, were those used daily to treat patients with chronic conditions e.g. Beta blockers, calcium channel blockers, diuretics, hypoglycemic agents, and quinolones are frequently mentioned in the lists of potential drug interactions. Many of these drug interactions can be monitored and avoided, by means of serum dosage adjustments or by means of clinical or laboratory control31. In a study by Busari, reported that 0.4%52 of the co-administered drugs are very harmful and contraindicated50, which is higher in this study (2.9%).The easiest way to reduce the frequency of DDIs is to decrease the number of medicines prescribed. Nevertheless, sometimes it's difficult to reduce the number of drugs prescribed for patients with multiple chronic conditions; therefore, to lower the frequency of potential interactions it could be necessary to make a careful selection of therapeutic alternatives, and in cases without other options, patients should be continuously monitored to identify adverse events31.
In Neurology units, the hospitalization of patients with neurological conditions that are associated with motor alterations and reduced mobility is common. The indication of antithrombotics for preventing venous thromboembolism in bedridden patients who have other risk factors, such as elderly age, smoking and obesity should always be considered. Nevertheless, this class prescription should be made rationally, due to the risk of adverse reactions such as thrombocytopenia and hemorrhage53. In this study, the risk of bleeding due to use of two antithrombotics was 52.4% while a study in Brazil showed a lower prevalence of 7.6%54. It is noted that majority of the data showed a high prevalence of potential DDIs even in other chronic conditions, apart from renal dysfunction. This may be attributed to the observation that multiple drug treatment and polypharmacy are common denominators in patients with chronic diseases and multiple co-morbidities55. In a study by Abraham, reported increased risk of bleeding as 11.96%, nephrotoxicity 3.3%40 while in this study it was 9.2%, and 17.6% respectively. It’s slightly higher in another study by Mateti where the risk of bleeding from the use of clopidogrel and heparin was 12.5%56. The potential consequences of such prescribing practice are an increase in the risk of bleeding complications, which have been reported to affect between 7 and 26% of warfarinized patients annually. Of these bleeds, 6–15% were reported to be minor, 1–8% were major, and 0.25–4.8% were fatal57.Drug interactions between heparin and clopidogrel causes increased risk of bleeding when administered concurrently. It should only be used together when the potential benefit outweighs the significant risk of bleeding40.

Risk factors for the occurrence of DDIs in the comparative study were obesity, diabetes mellitus, hypertension, and advanced-stage CKD50. Also the presence of cardiovascular disease in a patients makes them to be at high risk of DTPs due to the need for multiple drugs to manage these health problems41. Geriatric age and poly pharmacy are also potential risk factors for developing DTPs in Stroke patients13.

In case of limited resources, individual drug-related problem patterns can be used as a basis for a tailored pharmaceutical care service. As number of drugs and age have been shown to be significant risk factors for DTP in patients with cardiovascular, renal and neurologic disease, it is crucial that the healthcare team including the pharmacist pays special attention to elderly patients and those with polymedication58. 
The clinical pharmacist is of paramount importance in this process to provide information for a better decision, improving quality of treatment and reducing risks for patients with CKD31, CVD and neurologic disease. Notwithstanding the limitations inherent to a single-center study, the results reported herein were promising and revealed the significant potential of clinically relevant drug interactions. Our findings call for the optimization of the drug regimens offered to CKD, CVD and neurologic disease patients in order to prevent the incidence of DTPs. Studies with larger numbers of patients may confirm this hypothesis50.These all have detrimental effects on the treatment outcome of the patients in addition to forcing them to make unnecessary healthcare expenditures42. This study is limited by its small sample size without any intervention components. However, future controlled study to evaluate whether good clinical management of drug-drug interactions can reduce drug-related morbidity or mortality is needed58.

CONCLUSION
Prevalence of DTPs among the studied in-patients is moderately high, with dosing problem constituting the single most commonly recurrent DTP across the three disease conditions. This largely underscores a need for increased attention to precise dosing schedule and timing for a better therapeutic outcome among patients.
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