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ABSTRACT

Introduction: Clinical pharmacy is a branch of pharmacy that is patient centred. It was born in the Western world and is well established in countries like USA, Canada, United Kingdom and France. In Cameroon, it was recently (2022) introduced in the medical training programme as a specialization in pharmacy. Its objectives include but are not limited to; the safe, effective and rational use of health products. Healthcare providers may prioritize which hospital services may require clinical pharmacists according to medical needs, budget and other constrains. Effective medication therapy management may result in reduced risk of drug interactions, adverse drug events and optimisation of drug therapy leading to lower health care costs. The organ which is most involved in the excretion of drugs and/or metabolites from the body is the kidney, patients with impaired kidney may be at risk of adverse drug reactions and drug interactions. Therefore, the haemodialysis unit was chosen to conduct this study to investigate medication therapy management in patients with end stage renal kidney disease at the Yaoundé University Teaching Hospital.
Material and methods: A cross-sectional study was carried out in the haemodialysis unit at the Yaoundé University Teaching Hospital for a period of 8 months from October 2023 to May 2024. The study populations were patients with end-stage renal disease on haemodialysis with and medical personnel following these patients. The study tools were questionnaires addressed to patients and medical personnel and data collection sheets. Administrative and research authorisations were obtained. Data collected were medical personnel’s knowledge and attitude towards medication therapy management, number of drugs prescribed per patient, therapeutic classes of drugs prescribed, patient medication-taking behaviour, non-prescription drugs and herbal remedies use. Data were analysed using the software Epi info 7.2.5.0 and interpreted as either low, medium or high risk of adverse drug reaction and/or drug interaction. Data were reported as frequencies (n) and percentages (%) and displayed using tables and figures.
Results: 2 clinicians were recruited as those being involved in the drug therapy of patients; and 100 patients were recruited with a clinician to patient ratio of 2:100.  One out of two clinicians had basic knowledge of medication therapy management and both had an unsatisfactory attitude towards medication therapy management. 
Risk of drug interaction was medium to high; 76% of patients were prescribed between 4-12 medications, 63% buy their medications from multiple pharmacies, 16% consume herbal medicines and 17% non-prescribed drugs. The risk of adverse drug reaction was low to medium. 23% of patients experienced hypotension, 33% were not taking their medications as prescribed and 54% were not reviewed for their medications routinely.  
Conclusion: This study showed that clinicians in the haemodialysis unit have basic knowledge of medication therapy management but are resistant to the input of another healthcare professional, without realising that this aspect of care falls within the clinical pharmacy services. Patients on haemodialysis with end stage renal disease have poor medication-taking habits, consume herbal medicines and non-prescription drugs which exposes them to medium to high risk of drug interactions and low to medium risk of adverse drug reactions. These risks can be further lowered by the counselling and management of the medications of these patients by a clinical pharmacist.  
Key words: Clinical pharmacy; Medication therapy management; End-stage renal disease; Haemodialysis; Knowledge; Patient-medication taking habit; Adverse drug reaction; Drug interactions; Herbal medicines
[bookmark: _Toc169875090][bookmark: _Toc170453507]INTRODUCTION
Clinical pharmacy is a patient centred discipline of pharmacy that focuses on the optimization of drug therapy. It was born in 1960 in the United States (U.S) following trials against medical doctors due to therapeutic errors [2]. Over the past 60 years, the practice rapidly expanded in the Western world, in the US, Canada and Europe with the establishment of learned societies that promote the practice of the discipline as well as defining its missions and objectives [2]. The Société Franҫaise de Pharmacie Clinique defines 6 specific objectives of clinical pharmacy  which are: (1) promoting safe, effective and rational use of health products (2) optimizing patient treatments (3) clinical and/or economic evaluation of therapeutic and/or presentation strategies implementing health products;  (4)prevention of iatrogeny;  (5) the development of health vigilance and (6) providing scientific information for healthcare professionals and patients on health products [3]. Medication therapy management is a range of services provided to individual patients to optimize therapeutic outcomes and detect and prevent costly medication related problems (MRPs) such as adverse drug events[4]. It has shown to reduce total cost of care and improve patient outcomes. In a multidisciplinary healthcare team, it is fulfilled by a clinical pharmacist [5].

In Cameroun, clinical pharmacy is at its genesis with the opening in 2022 by the Ministry of Higher Education by decree N 22/00644/MINESUP/SG/CNFMP/na of 2th August 2022 of specialization courses amongst which pharmacists are currently on training. These pharmacists will certainly be integrated in the health care system as part of the medical team and their roles and missions in the Cameroonian context need to be defined. 

[bookmark: _Toc162634575]Chronic kidney disease and end-stage renal disease patients embody a group that requires special therapeutic interventions to treat the complications and co-existing comorbidities such as diabetes, cardiovascular diseases, metabolic bone syndrome and anaemia. The reduction in renal function in these patients leads to changes in the proper functioning of other organs that subsequently impacts pharmacokinetic (PK) and pharmacodynamic (PD) parameters and processes of administered medications [6-8]. Due to reduced glomerular filtration rate (GFR), the renal clearance of drugs is diminished while changes in renal function also affect metabolic clearance from the liver. [7, 9]. Patients seen by nephrologists are prescribed multiple medications to deal with the multiple comorbidities and the complications associated with decreased kidney function [8]. This situation, known as polypharmacy [5, 8], is a risk factor of adverse drug reactions (ADRs) and drug interactions [9-12].The consumption of herbal remedies, habitually practiced by patients without the consent of the medical doctor was also investigated. Thus there is a need for adequate medication therapy management to reduce the risk of ADRs and drug-drug interactions in haemodialysis patients [5,13-15]. The aim of this study is to assess medication therapy management in haemodialysis patients at the University Teaching Hospital of Yaoundé. 



METHODOLOGY
Type of study 
This was a cross-sectional study 
[bookmark: _Toc162634610]Site of study 
The study was carried out in the haemodialysis unit of the Yaoundé University Teaching Hospital. It is located in the southern part of quartier Melen, to the north of the Faculty of Medicine and Biomedical Sciences and to the west of the Chantal Biya International Reference Centre. It was founded by a presidential decree on the 28th October 1965. The haemodialysis unit is found in the University Teaching Hospital. Personnel wise, the unit comprises of:  3 nephrologists, 8 nurses; 2 biomedical technicians 
and 2 covering agents.
The unit was equipped with 3 dialysis rooms, A water purification plant, 12 functioning dialysis machines. The service welcomes around 150 patients divided in 3 groups of 30 patients per group, who visit the unit twice a week for a 4-hour dialysis session. 
Study Period 
[bookmark: _Toc162634612]This study lasted 8 months: from October 2023 to May 2024.
Study population  
Source population 
Patients attending haemodialysis at the Yaoundé University Teaching Hospital was our population source. Of these patients, those with end stage renal diseases were included in the study as described by the inclusion criteria 
For the medical personnel, the population source was medical personnel present in the haemodialysis unit at the time of study and were included in the study the medical personnel involved in the drug therapy of this patient. 
[bookmark: _Toc162634615][bookmark: _Toc162634613]Sampling. The sampling method was non-probabilistic consecutive for both patients and medical personnel. 
Inclusion criteria  
[bookmark: _Toc162634614]Patients attending haemodialysis at the Yaoundé University Teaching Hospital for at least 3 months, of all age groups, both gender socio-economic background, with or without a comorbidity, having given their consent.  Medical personnel present in the haemodialysis unit at the time of study and involved in the drug therapy of patients. This included nephrologists, residents in nephrology and any other health professional involved in the drug therapy of patients. 

Exclusion criteria 
Patients or medical personnel who declined participation or died during the study period were excluded. 

Non-inclusion criteria 
Medical personnel working in the unit, but not involved in the drug therapy of patients. 

Data collection 
Data collection was carried out for 3 months from mid-February 2024 to May 2024 and was divided into 2 phases: 
Phase I (February-April 2024): consisting of interviewing patients via the patient questionnaire, collecting data from the patients’ medical prescriptions and medical files via the data collection sheet. The patients were approached in a polite and respectful manner.
The investigator presented herself, the study and the study’s objective through a participation information sheet. An agreement to participate in the study was obtained from the patients after which an informed consent was signed by the patient and the investigator. After the interview, pictures of the patient’s dialysis file were taken to later on fill the data collection sheet. The telephone number of patients were taken to agree on appointment on which they would bring their medical prescriptions and ongoing medications. 
Phase II (May 2024): Medical personnel interview. The study and study objectives were presented. The clinicians were handed the questionnaire to fill and taken back after an hour 
Data were reported as frequencies and percentages and displayed using tables, pie charts and bar charts 
Data interpretation 
[bookmark: _Toc170124506]Data collected were evaluated as either low, medium or high risk of drug interactions and/or adverse drug reactions. The risk was considered low if the data collected from the patients was equal to or less than 24%, medium if greater than 24 but less than 75%; and high if greater than or equal to 75%. For data collected from the medical personnel, risk was assessed as either low of high risk, where 0-50% responses form the medical personnel was low risk and 100% high risk.  This is illustrated in the table 1. 
Table 1: criteria for evaluation of variables.
	Data collected from patients
	Risk of adverse drug reaction and/or drug interaction

	
	Low
	Medium
	High

	
	≤ 24%
	24% -75%
	≥ 75%

	Data collected from medical personnel
	Low
	High

	
	0-50%
	100%



Socio-demographic data: mean age, gender, level of education of patients were associated to low, medium or high risk.  
Evaluation of patients’ knowledge on their pathology 
Patients’ knowledge on their pathology was assessed through the questionnaire and reported as knowledge on their pathology. 
Evaluation of patients’ knowledge on their medications 
Patients’ knowledge on their medicines was collected such as the number of drugs they are on, the therapeutic classes, the number of medications, etc. The outcomes were assessed as either low, medium or high risk of ADR and drug interactions
Evaluation of patient’s medication taking behaviour  
Habits of drug regimen such as: patient’s attitude after missing a dose, with which fluid do the patients take their medications, does the patient take their medication while eating, consumption of herbal medicines, non-prescribed drugs were associated to low, medium or high risk of ADR and drug interactions. 
Medication adherence i.e. respect or non-respect of medical prescriptions was collected through the questionnaire and associated to either low or high risk of ADR. Reasons for the respect or non-respect of medical prescription were also collected.

Evaluation of medical personnel’s knowledge of medication therapy management
The medical personnel in charge of the drug therapy of patients were assessed for knowledge on medication therapy management and attitude towards it. 


Statistical analysis of data 
The Software Epi info was used to organise, code and analyse data collected. Excel was used to produce graphs and illustration diagrams. Data were presented in the form of tables, pie charts, bar charts with the means of the data analysed. 

Data report 
Analysed data were reported as frequencies (n) and percentages (%) and presented on tables and figures. 
Administrative and ethical considerations 
The study was realised with respect to research norms. The questionnaires were anonymous. The study was credited with the following:
Research authorisations reference No 200/AR/CHUY/DG/DGA/DM/CAPRC/CEAAP/CEARC of 15 April, 2024 delivered by the general manager of the Yaoundé University Teaching Hospital. Study ethical clearance approval Reference No 1775/uy1/FMSB/VDRC/DAARSR/CSD OF 18 JUNE, 2024, granted by the Ethical and Research institutional committee of the Faculty of Medicine and Biomedical Sciences of the University of Yaoundé I. Patient informed sheet and informed consent was signed by subjects to participate in the study and was voluntary, with the understanding to opt out at any time they deemed necessary without any constraints. 

RESULTS
1.  Study population 
a. Medical personnel 
In the haemodialysis unit, 12 healthcare professionals were present at the time of the study. Of these, only 2 clinicians (one nephrologist and one resident in nephrology) were included in the study as they were directly involved in the drug therapy of the enrolled patients at the time of the study. The recruitment of healthcare professionals is summarised in the figure 1. 






Eligible: 12 healthcare professionals
· 3 nephrologists, 1 resident in nephrology (4 year of specialization)
· 8 nurses 

 





 


Non-inclusion criteria: not involved in the drug therapy of patients on hemodialysis recruited 
-8 nurses
-2 clinicians 











2 clinicians recruited:
· 1 nephrologist 
· 1 resident in nephrology 








[bookmark: _Toc169894070]Figure 1: Flow chart of recruitment of medical personnel.









b. Patients 
Out of the 109 patients approached, 100 agreed and signed the consent to participation form. Their recruitment is presented in the figure 2.

Assessed for eligibility: 109 patients




Exclusion criteria 
· 8 refusals 
· 1 death, agreed to participate but died from a non-identified cause at the time of the study.








100 patients recruited
-	97 adults (above 21years) 
-	3 young adults (aged below 21) having signed the informed consent 








[bookmark: _Toc169894071]Figure 2: Flow chart of recruitment of patients.3











2. Socio demographic data of medical personnel 
The mean age of the medical personnel is 42.5 ± 2.1, are both men, one being a resident in nephrology and the other a nephrologist. Both were trained in Cameroon. Table 2 presents their socio-demographic data.
[bookmark: _Toc170124507]Table 2: socio-demographic data of medical personnel.
	Variable
	Frequency
(n=2)
	Percentage
(%)

	Age
	
	

	Mean 
	42.5± 2.1
	

	<40
	1
	50

	>40
	1
	50

	Gender
	
	

	Male
	2
	100

	Profession
	
	

	Nephrologist
	1
	50

	Resident in nephrology
	1
	50

	Country of training
	
	

	Cameroon
	2
	100

	Years in the profession
	
	

	Mean ± SD
	7
	7.5±5.0

	>10
	1
	50

	<10
	1
	50



3. Medical personnel’s knowledge and attitude towards medication therapy management
Of the two clinicians, 1 had sufficient knowledge on medication therapy management.  Both had unsatisfactory attitude towards medication therapy management. Table IX below presents their data. 



[bookmark: _Toc170124508]Table 3. knowledge and attitude of medical personnel towards medication therapy management.
	Variable 
	Frequency
   (n=100) 
	Percentage 
       (%)

	Sufficient knowledge on medication management 
	1
	50

	Insufficient knowledge on medication therapy management 
	       1
	        50

	Unsatisfactory attitude towards medication therapy management 
	2
	100


 
Procedures involved in the medication therapy management of patients 
The procedures involved in the medication therapy management of patients on haemodialysis were medication review, medication reconciliation, and documentation 
4. Socio-demographic data of patients 
The mean age of our patient is 47.4 ±14.9. 24% were aged above 60 while a small percentage (3%), was a less than 20 years of age. The masculine gender was the most represented with a sex ratio of two males to one female (2:1), the males being 61% and females 39%. The majority of our population had a level of education up to tertiary (48%). The table 4 below presents the socio-demographic data of our patients. 









[bookmark: _Toc170124509]Table 4: socio-demographic data of patients.
	Variable 
	Frequency
(n=100)
	Percentage
(%)

	Patient age 
	
	

	Mean ± SD 
	46.4±14.9
	

	<20
	3
	3

	20 - <30
	11
	11

	30 - <40
	14
	14

	40 - <50
	25
	25

	50- <60
	23
	23

	>60
	        24
	24

	Gender
	
	

	Masculine
	61
	61

	Feminine
	39
	39

	Profession 
	
	

	Not employed
	22
	22

	Public sector
	23
	23

	Private sector
	13
	13

	Student
	9
	9

	Self employed
	33
	33

	Level of education 
	
	

	1. Primary
	10
	10

	2. Secondary
	42
	42

	3. Tertiary
	48
	48

	Religion 
	
	

	1. Christianity
	94
	94

	2. Islam
	3
	3

	3. Others
	3
	3






5. Patient’s knowledge 
Patients by knowledge on their pathology and comorbidities 
Table 5 shows the responses given by patients concerning their knowledge of their diagnosis and comorbidities. 93% of our patients knew they had kidney problems while 7% were not sure of what they had. 77% knew they had comorbidities and 17% said they had no comorbidities. 
[bookmark: _Toc170124510]Table 5: patients’ knowledge on their pathology and comorbidities.
	Variable 
	Frequency
(n=100)
	Percentage
(%)

	Knowledge of patients on their diagnosis 
	
	

	Kidney problems 
	93
	93

	Not sure
	7
	7

	Knowledge of patients if they have comorbidities 
	
	

	Yes
	77
	77

	No
	17
	17

	I don’t know
	6
	6



6.  Distribution of patients by comorbidities 
Of the 100 patients we had, 66% had hypertension, 9% diabetes, 8% heart failure, 4% HIV, 3% hepatitis C, 3% systemic lupus erythematosus and 2% gout. The distribution of comorbidities patients is illustrated in figure 3 below. 

[bookmark: _Toc169894072]Figure 3 : Distribution of comorbidities amongst patients.
7.  Patients’ knowledge on their treatment
a.  Number of medications prescribed 
The mean number of medication prescribed per patient is 5.1±2.1. 22% knew their treatment at their fingertips while 41% made mistakes about their treatments. The majority (65%) 4 and 8 medications taken daily. Table 6 below summarizes the distribution of patient according to the number of drugs prescribed.
[bookmark: _Toc170124511]Table 6: distribution of patients according to the number of drugs prescribed.
	Variable 
	Frequency
(n=100)
	Percentage
(%)

	Number of medications per patient 
	
	

	Mean ± SD
	5.1 ± 2.1
	

	<4
	24
	24.00

	4 - <8
	65
	65.00

	>8
	11
	11.00

	Knowledge about treatment
	
	

	Patients who knew exactly their treatment
	22
	22.00

	Patients who made mistakes about their treatment
	41
	41.00

	Others 
	37
	37.00



8. Distribution of drug class amongst patients  
A total of 66 patients were on anti-hypertensives, 16 on bone fortification drugs, 5 antidiabetics, 2 antiretroviral, 2 antivirals, 5 on antibiotics and all (100) were injected vitamins after each dialysis session. The figure 4 below illustrates the distribution of drugs with our study population. 


[bookmark: _Toc169894073]Figure 4: distribution of drug class amongst patients.

9.  Patient-medication taking behaviour 
Several questions asked to determine if patients adhered to taking their medications as prescribed were summarised and presented in table 7 and table 8 below
[bookmark: _Toc170124512]Table 7 : patient-medication taking behavior (part I).
	Variable 
	Frequency
(n=100)
	Percentage
(%)

	Patients who take their medications as prescribed by the doctor 
	67
	67

	Patients who do not take their medications as prescribed by the doctor 
	33
	33

	Reasons for patients who take their medications as prescribed 
	
	

	Afraid of the consequences for not taking them 
	44
	44

	Patient doesn’t feel well when not taking the medication 
	19
	19

	The patient has been told by the doctor to respect the treatment 
	2
	2

	Use of medication well explained to me
	1
	1

	The patient is just used to taking the medication 
	1
	1

	Reasons for patients who do not take their medications as prescribed 
	
	

	Medications are expensive, they can’t afford to buy them 
	14
	14

	Experience side effects, so I benchmark the dose 
	7
	7

	Negligence (not sure they all serve me)
	5
	5

	Not been counselled how to take them correctly
	2
	1

	Difficulty in finding medications
	2
	2

	Dosage regimen is difficult to follow and respect
	1
	1

	I forget most times
	1
	1

	Medications are too many 
	1
	1

	
	
	




[bookmark: _Toc170124513]Table 8: patient-medication taking behavior (part II).
	Variable 
	Frequency
(n=100)
	Percentage
(%)

	Where the patient buy their drugs  
	
	

	At my pharmacy (a pharmacy I regularly buy from)
	28
	28

	Any pharmacy I see
	64
	64

	At the hospital’s pharmacy
	5
	5

	On the road side
	3
	3

	What does the patient do when he misses a dose of their medication
	
	

	
I wait for next dose
	
37
	
37

	I take the missed dose immediately
	25
	25

	I never missed
	35
	35

	I do nothing
	3
	3

	Who helps the patient to follow medical prescription 
	
	

	The patient himself 
	67
	67

	A family member 
	33
	33

	What do you take your medications with? 
	
	

	Plain water
	93
	93

	Tea
	2
	2

	Non-alcoholic drink
	3
	3

	Milk
	1
	1

	Yogurt 
	1
	1

	Take their medication while eating 
	
	

	Yes
	80
	80

	No
	20
	20



10. Consumption of herbal medicines 
In our population study, 16% consume herbal medicines. Figures 5 and 6 below illustrates that distribution and the reasons why patients consume herbal medicines. 


[bookmark: _Toc169894074]Figure 5: distribution of patients by consumption of herbal medicines and reasons why.
 




11. Consumption of non-prescription drugs 
The proportion of patients who take drugs without a medical prescription is 17%. The majority is represented by paracetamol 1000mg. Figure 6 illustrates this distribution 

[bookmark: _Toc169894075]Figure 6: distribution of patients by consumption of non-prescription drugs.

Adverse drug events experience 
Patients in the dialysis did experience adverse drug events. The figure 7 below presents the adverse events experienced and their frequencies. 


[bookmark: _Toc169894076]Figure 7: adverse drug events experienced by patients.
Patient’s visits to the doctor 
The characteristics of patients visits to the clinician were assessed. Responses of patients are presented in the table below. 

[bookmark: _Toc170124514]Table 9: patient’s responses with regards to visits to the clinician.
	Variable 
	Frequency
(n=100)
	Percentage

	Last time the patient saw the doctor 
	
	

	  <90 days
	85
	85

	  90 - <180 days
	14
	14 

	  >270 days
	1
	1

	In the case of a new prescription, prior to prescribing, did the prescriber ask of the patient was taking other drugs  
	
	

	  1. Yes
	72
	72

	  2. No
	14
	14

	  3. I don't know
	14
	14

	Indicate what the change was (practice medication adherence)
	
	

	  1. Yes
	84
	84

	  2. No
	10
	10

	  3. I don't know
	6
	6

	If he combined the prescriptions into one (number of times the doctor practices medication reconciliation 
	
	

	  1. Yes
	7.
	7

	  2. No
	89
	89

	  3. I don't know
	4
	4

	Routinely check if they are taking other drugs (practice of medication reconciliation) 
	
	

	  1. Yes
	40
	40

	  2. No
	54
	54

	  3. I don't know
	6
	6 




DISCUSSION
We carried out a study to assess medication therapy management in patients on haemodialysis. Our specific objectives were to outline the procedures and personnel involved in the process, analyse medical prescriptions for potential adverse drug reactions and drug interactions, document herbal medicine and non-prescription drugs. To achieve these goals, we carried out an observational cross-sectional study by using questionnaires to access knowledge, attitudes and patient taking behaviour of their medications.
Sample size of medical personnel 
The medical personnel identified in the medication therapy management were 2 clinicians for a clinician to patient ratio of 2.100, for a total number of 150 patients. This result is similar to Fouda et al [16] who conducted a prospective cohort study in Cameroon to determine the morbidity and mortality rate of patients who had 2 nephrologists at the Yaoundé General Hospital, 1 nephrologist at the Douala general hospital for a total of 197 patients included in the study. One the aspects brought to light by the study is the insufficient number of nephrologists. 
Knowledge and attitude of medical personnel towards medication therapy management
One of the clinicians (50%) had basic understanding of medication therapy management (MTM).This finding is similar to Vinterflod et al in Sweden [17] where physicians had insufficient knowledge about clinical pharmacy but saw clinical pharmacists’ services as beneficiary to patients without clearly knowing what these services encompass.
Both clinicians had an unsatisfactory attitude towards MTM. They both thought medication therapy management is good, important, that they were responsible of it, but do not think another health care professional is needed to handle MTM in their patients. This is similar to Ferreri et al in 2020 [4, 18] who documented challenges of the integration of pharmacist in a health care team. They found out that, other health care professionals do not understand the roles of pharmacists beyond dispensing [18], others saw the integration of clinical pharmacy as a threat to their independent practice [19] and other physicians simply do not want to change their ways of doing things [4]. 

Socio-demographic data of patients
The mean age of our patients was 47.6 ±14.9. This is quite similar to Naga et al in Egypt [5] who’s mean age in haemodialysis patients was 51±12.3. Of these, 24% aged more than 60 which is medium risk of adverse drug reactions (ADR). This is similar to Kowsar et al in 2021 [20]  whose patients aged mostly between 51-64 years. The majority of our patients were men (61%) with a 2:1 ratio of males to females. Even though women represented a smaller portion (39%), they were associated to risk of ADR. This is similar to Wang et al in 2023 [21] who found that women are more exposed to polypharmacy and thus higher risk of ADR  due to the longer life expectancy and greater multimorbidity in women. 
Number of medications per patient
The mean number of drugs prescribed per patient was 5.1 ± 2.1. The majority of our patients (62%) were prescribed 4-8 medications which is high risk of drug interaction. This is similar to Kowsar et al in 2022 [20] and similar studies [22] . 
 Therapeutic classes of drugs prescribed 
Cardiovascular drugs, particularly antihypertensive were the most prescribed drugs in the haemodialysis unit (66%). This is similar to Chakraborty et al in 2016 [22], where the most prescribed drugs were cardiovascular drugs. In our population, 23% experienced hypotension which was certainly an ADR with antihypertensives. This is different from Chakrabroty et al in 2016 [22], whose principal adverse drug events found were hyponatremia, hypoglycaemia and hyperkaliemia. This difference may be due to the fact that in Chakrabroty et al, a drug interaction checker was used to identify precisely the ADR rather than patient responses in our study.
Patient-medication taking behaviour (medication adherence) 
The majority of our patients (64%) buy their medications from multiple pharmacies, which was associated to a high risk of drug interaction. This is not similar to Marcum et al in 2014 [23] who found out that only 38.1% patients buy from multiple pharmacies. This difference could be explained by the fact that, in Marcum et al study, the population was old. Nevertheless, Marcum et al identified multiple pharmacy as a risk factor to of drug interaction and adverse drug reactions. 

Amongst our patients, 33% did not take their medications as prescribed, the main reason being non-affordability. This result is similar to Sontakke et al in 2015 [24] where patients with chronic kidney disease were mostly non-adherent due to non-affordability. Not taking a medication as prescribed by the medical doctor represents is a risk of ADR [25]. The reasons why the medications were not taken as prescribed were due to experience of side effects (7%), Negligence (not being sure that the medications serve them); 5%, Not been counselled how to take the medication correctly (2%), Complex dosing regimen (1%), Forgetfulness (1%) and Difficulty in finding medications (1%). All these reasons were similar to those found by Sontakke et al. At the end of their study, Sontakke et al concluded that health care professionals by educating and counselling patients, play a vital role in removing barriers to adherence. 

In our study population study, 16% took herbal medicines. This is similar to Sontakke et al who had 14% of their patients who admitted to consume alternative medicines [24]. The reason for taking that came most was recommendation by someone they know (9%), this without the medical doctor being informed. The reason for this being the high prices of conventional drugs, which is compensated by the use herbal medicines. Consumption of herbal medicines is high risk drug-interaction. This conclusion is similar to the one stated by Al-Braik et al in 2009 [26]



Limits of our study 
Like any other research work, we encountered difficulties in the making of our study which have certainly influenced our results. These were the inadequacy of some patient’s responses, although checked for veracity by the data collected in the medical files. These data were recorded in the data collection sheet.  The inadequacy of information in patient files which led us to constitute only partial information on the patients. Difficulties to access to medical prescriptions of patients, difficulties to have appointment with them to bring along their medications. 

CONCLUSION
The aim of our study was to assess medication therapy management, adverse drug reactions and drug interactions in patients on haemodialysis. We achieved our goal by assessing clinicians’ knowledge medication therapy management, patients’ knowledge and medication-taking behaviour. From our study we can conclude that: 
Patients on haemodialysis have a significant risk of adverse drug reactions and drug interaction due to active risk factors such as polypharmacy, age, poor medication-taking behaviour, comorbidities, drug classes such as antihypertensive, consumption of herbal medicines and insufficient medication reconciliation of their drug therapy. 
Medication therapy management and clinical pharmacy services would be beneficial to the haemodialysis unit of as keener review of medications, counselling of patients on proper medication taking habits and adequate collaboration with patients on their drug therapy to help them adhere better to their treatments and thus get the best outcome. 

[bookmark: _GoBack]
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Frequency of patients taking non-prescription drugs n=17


Non-prescription drugs 	Paracetamol 1000mg 	Common cold drugs	Antimalarials 	83	13	3	1	

Frequency of Adverse events experienced by patients 

Frequency	Hypotension	Diarrhoea, gastric pain	Dizziness (not precised)	Gastric pain	Headache	Heartburn	Hypoglycaemia	Diarrhoea	Nausea	Stomach pain	3	1	1	1	1	1	1	1	1	1	


[CATEGORY NAME]
9%
[CATEGORY NAME]
66%

Diabetes	Hypertension	HIV	Hepatitis	Lupus	Gout	Heart failure	9	66	4	3	3	2	8	

Vitamins 	Antihypertensives 	Bone fortification drugs 	Antidiabetics	Antiretrovirals 	Antivirals 	Insulin 	Antimalarials 	100	66	16	5	2	2	2	2	


Frequency of patients consuming herbal medicines n=16 and reasons why 


Herbal consumption 	Non herbal consumption 	Recommended	Effectiveness	Believe in power	Used before	84	9	4	2	1	




