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Abstract 

Objective To assess if a ward-based clinical pharmacy service resolving drug-related 
problems improved medication appropriateness at discharge and prevented drug-related 
hospital readmissions. 

Method Between March and September 2013, we recruited patients with noncommunicable 
diseases in a Sri Lankan tertiary-care hospital, for a non-randomized controlled clinical trial. 
The intervention group received usual care and clinical pharmacy service. The intervention 
pharmacist made prospective medication reviews, identified drug-related problems and 
discussed recommendations with the health-care team and patients. At discharge, the 
patients received oral and written medication information. The control group received usual 
care. We used the medication appropriateness index to assess appropriateness of 
prescribing at discharge. During a six-month follow-up period, a pharmacist interviewed 
patients to identify drug-related hospital readmissions. 

Results Data from 361 patients in the intervention group and 354 patients in the control 
group were available for analysis. Resolutions of drug-related problems were higher in the 
intervention group than in the control group (57.6%; 592/1027, versus 13.2%; 161/1217; 
P < 0.001) and the medication was more appropriate in the intervention group. Mean score of 
medication appropriateness index per patient was 1.25 versus 4.3 in the control group 
(P < 0.001). Patients in the intervention group were less likely to be readmitted due to drug-
related problems (44 patients of 311 versus 93 of 311 in the control group; P < 0.001). 

Conclusion A ward-based clinical pharmacy service improved appropriate prescribing, 
reduced drug-related problems and readmissions for patients with noncommunicable 
diseases. Implementation of such a service could improve health care in Sri Lanka and 
similar settings. 
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Introduction 

Noncommunicable diseases, such as cardiovascular diseases, cancer, chronic respiratory diseases 

and diabetes, are a major global health burden and are an increasing problem in low- and middle 

income countries.1,2 An important component of care for noncommunicable diseases is the 

quality use of medicines – that is, selecting management options wisely, choosing suitable 

medicines if a medicine is considered necessary and using medicines safely and effectively. 

Failure of following this component may lead to drug-related problems, which are defined as “an 

event or circumstance involving drug therapy that actually or potentially interferes with desired 

health outcomes.”3 Such problems cause a large number of hospital admissions, many of which 

are avoidable.4 

In high-income countries, clinical pharmacy services have been shown to improve quality 

use of medicines and reduce drug-related problems, hospital readmissions and health-care 

expenditures.5–8 In low- and middle-income countries clinical pharmacy services are limited9,10 

and implementation of such services could faces various challenges, such as: (i) lack of clinically 

qualified pharmacists;11 (ii) poor pharmaceutical literacy among patients;12 (iii) under-utilization 

of research evidence due to underdeveloped health-care systems;13 (iv) restrictions in medicines 

regulatory capacity;13 (v) poor availability of essential medicines; and (vi) limitations in 

accessing high quality medicines.11 Hence, findings from implementation of clinical pharmacy 

services in high-income countries cannot be generalizable to low- and middle-income countries. 

In Sri Lankan public hospitals, there are no established ward-based clinical pharmacy 

services. Hospital pharmacists are engaged in procurement, storage and dispensing of medicine 

to patients. However, we have previously identified opportunities for clinical pharmacists to 

contribute to the quality use of medicines.14 

This study evaluates the impact of a clinical pharmacy service in a Sri Lankan hospital. 

We assessed the resolution of inpatient drug-related problems, appropriateness of medications at 

discharge from hospital and drug-related hospital readmissions. 

Method 

Study setting and design 

We recruited patients from March to September 2013 for this non-randomized controlled clinical 

trial and made a follow-up from October 2013 to March 2014. The study took place in the 
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university medical unit of the Colombo North Teaching Hospital, Sri Lanka, a 1421-bed tertiary-

care hospital. This unit has a female and a male ward of 55 and 65 beds, respectively. 

We recruited patients from the two medical wards for the intervention and control groups 

and we allocated wards instead of patients within wards to reduce the risk of group 

contamination. Between March and May 2013, the patients in the male ward received the 

intervention and the female patients were allocated to the control group. In June, none of the 

wards received the intervention. Between July and September 2013, the female patients received 

the intervention and male patients were allocated to the control group. 

Study population 

Eligible patients were those with chronic noncommunicable diseases who needed long-term 

follow-up at the medical clinic.1 Each day of the recruitment period, an independent medical 

officer approached eligible patients in each ward, as recorded chronologically in the admission 

register, informed them about the study and the voluntarily enrolment, and continued until five 

patients were recruited. 

The patients also received an information leaflet in their native language. For patients 

agreeing to participate, they gave both a written and a verbal consent to be seen and followed-up 

by a pharmacist. We excluded patients if they had impaired conscious level with no carer to 

manage medicines, receiving long-term follow-up from another unit or had communication 

difficulties. 

Using a 50% increase in patient knowledge after discharge as a surrogate for improved 

drug use, we calculated a sample size was 400 patients for each arm with the level of 

significance of 0.05 and statistical power of 90%. 

Intervention 

In addition to the standard care provided by physicians and nurses, the intervention group 

received clinical pharmacy services from a clinical intervention pharmacist, who recorded the 

current medication history of the patient on admission and reviewed the patients’ medication 

charts daily until discharge. To optimize the patient’s medications, the intervention pharmacist 

reconciled the medication history taken at admission with the physician’s admission medication 

history. Then at the time of transfer or discharge the prescribed medications were again 

reviewed. Discrepancies including deletions, additions or changes to the medication lists were 

noted. The pharmacist identified potential drug-related problems, recorded them on a data 
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collection form and discussed the findings and possible resolutions with the health-care team at 

any time during the admission, hospital stay and at the time of discharge. For problems related to 

patient’s knowledge about the medication, the pharmacist discussed the problem with the patient 

and gave recommendations. At discharge, the pharmacist provided the patients with verbal and 

written instructions, given in the local language, on the safe administration of their medicines 

and a medicine list. Providing this type of education at ward level was not current practice in the 

Sri Lankan hospital system. 

Patients in the control group received only the standard care. An assessment pharmacist 

interviewed the control group patients to obtain their medication history at discharge and 

reviewed their pharmacotherapy retrospectively to identify drug-related problems. This 

pharmacist did not provide any feedback to attending medical teams and did not provide any 

education during hospital stay or at discharge. 

The two pharmacists were not involved in recruitment of participants, but they were 

aware of the group allocation. Both pharmacists were local graduates with a Sri Lankan Bachelor 

of Pharmacy degree, who received training in clinical pharmacy as part of their undergraduate 

curriculum and were employed specifically for the study. At one occasion before the study and 

two occasions during the study, the pharmacists received local ward-based teaching from 

external senior Australian clinical pharmacists. This training included reviewing of medications 

and refining data collection and patient interview techniques. Once recruitment began, the senior 

clinical pharmacists located in Australia held weekly case-based tutorials and quality checked 

the medication reviews, via the telecommunication software Skype (Microsoft, Redmond, United 

States of America).14 

Outcomes 

Daily, the assessment pharmacist independently categorized the identified drug-related problems 

into one of six main classes – adverse drug reaction, dosing error, wrong medicine or no 

medicine, drug use problem, interaction and other – according to the Pharmaceutical Care 

Network Europe classification scheme version 5.01.3 Every fortnight, in a Skype meeting, the 

two pharmacist, the two senior pharmacists and two local consultant physicians validated the 

categorization of selected drug-related problems (1167/2244). They reached consensus for any 

discrepancy by discussion and they recategorized drug-related problems when necessary. 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.17.198366 

Page 5 of 17 

The intervention pharmacist recorded the outcomes of the discussions with either health-

care team or patients on a data collection form as either accepted – that is, when the health-care 

team and patients accepted the recommendations – or not accepted, that is, when the health-care 

team and patients did not agree with the recommendations. The assessment pharmacist received 

the data collection form after the patient was discharged and further classified accepted 

recommendations into either implemented or not implemented. Problems deemed not to be 

clinically important by the intervention pharmacist were not brought to the attention of the 

health-care team and were recorded as not discussed. Patients with resolved drug-related 

problems, either in the intervention group or control group, without the pharmacist’s intervention 

were recorded as self-resolved. A more detailed description of the acceptance and attitudes of 

health-care staff members towards the introduction of clinical pharmacy service is reported 

elsewhere.15 

To evaluate the appropriateness of the prescribed medications at discharge, the 

assessment pharmacist used the validated tool: medication appropriateness index.16 The index 

has judgment-based and criterion-based measures.16 Summated index scores for a medication 

range from 0 to 18 with lower scores reflecting a more appropriate medication.17 A patient score 

is the mean score of all the patients’ medications. We categorized those patients with a score of 

zero for all their medications as receiving appropriate medications. 

After discharge, the assessment pharmacist interviewed the participants monthly, for a 

period of six months, to identify any drug-related hospital readmissions. The pharmacist used a 

pre-tested questionnaire to document readmission information. The pharmacist identified 

possible causes for drug-related readmissions as either adverse drug reactions, non-reconciled 

medicines on discharge prescription (resulting in medications being unintentionally continued, 

changed, stopped or restarted), therapeutic failure (including poor-compliance, poor patient 

knowledge on medications and reduced dose at discharge) or dispensing errors. We excluded 

readmissions related to medicines commenced after the patients’ discharge from the study. 

We analysed the direct costs of medication related hospital readmissions. We used a 

tertiary-care hospital cost of 24.60 United States dollars (US$, conversion rate US$ 1 to 130 Sri 

Lankan rupee in 2014) per bed and day18,19 and multiplied that cost by the estimated number of 

prevented readmissions in the intervention group and by the observed average duration of a 

hospital readmission stay. Finally, we extrapolated the estimated cost to a full year. 
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Data Analysis 

We entered the data into SPSS, Version 21 (IBM, Chicago, USA). An independent second 

investigator cleaned and audited the entered data. To identify differences between the groups, we 

used χ2 test for categorical data and independent sample t-test for parametric continuous data. 

We considered P-values less than 0.05 to be statistically significant. 

Ethics 

We received ethical approval from the Ethics Review Committee of the Faculty of Medicine, 

University of Kelaniya, Sri Lanka (Ref. No. P 12/01/2012). The trial was registered under Sri 

Lanka Clinical Trials Registry (Reg No: SLCTR/2013/029). 

We obtained written informed consent, in their own language, from each patient or their 

relative if the patients were not competent to give consent. The purpose of the trial, the voluntary 

nature of the consent and the ability of participants to withhold the consent without any effect on 

their medical care were clearly explained before obtaining consent. 

Results 

We recruited 800 patients, of them data from 361 patients in the intervention group and 354 

patients in the control group were available for analysis of resolution of drug-related problems 

and appropriateness of medication at discharge. For the assessment of drug-related hospital 

readmissions, the assessment pharmacist reached and interviewed 334 patients in the 

intervention group and 311 patients in the control group (Fig. 1). 

There were no significant differences between the two groups in age, gender, highest 

level of education, underlying noncommunicable disease diagnosis and number of medications 

(Table 1). 

Drug-related problems 

The two pharmacists identified in total 1027 drug-related problems in the intervention group, 

which was similar to the 1217 problems identified in the control group. Resolution of drug-

related problem was significantly higher in the intervention group than the control group; 57.6% 

(592/1027) versus 13.2% (161/1217; P < 0.001; Table 2). 

The intervention pharmacist prospectively identified 723 drug-related problems in the 

intervention group. Of these, depending on the nature of the problem, the pharmacist discussed 

274 (37.9%) drug-related problems with the health-care team and 449 (62.1%) problems with the 
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patients. The health-care team accepted the pharmacist’s recommendations for 227 (82.8%) 

drug-related problems, however only 202 recommendations were implemented (Table 3). 

Table 4 summarizes the number and type of drug-related problems per therapeutic class and 

Box 1 presents some example of advices the pharmacist gave to patients. 

Medication appropriateness index 

The mean index score per patient at discharge was significantly lower in the intervention group 

than the control group (1.3 versus 4.3; P < 0.001), resulting in a significantly higher proportion 

of patients who were discharged with appropriate medication (202/361 in the intervention group 

versus 105/354 in control group; Table 2). 

Hospital readmissions 

Of the 645 patients interviewed, 137 reported drug-related readmissions during the follow-up 

period. In the control group, 29.9% (93/311) of patients had at least one drug-related hospital 

readmission, which was significantly higher than for the patients in the intervention group 

(13.2%; 44/334; P < 0.001; Table 2). 

Estimated savings 

Average length of hospital stay for a drug-related readmission was two days. The study 

pharmacist contributed to the care of eight patients per day and hence they could attend 2500 

patients annually. The difference of drug-related hospital readmissions associated with the 

pharmacist’s intervention was 16.7% (95% confidence interval, CI: 10.5–23.0), resulting in an 

estimated 108 adverted readmissions during the study period. This reduction would save 

approximately 835 bed days per year. Estimated direct savings due to reduced readmissions is 

US$ 20 541 (95% CI: 10 340–24 200), which is greater than an annual pharmacist salary of 

US$ 2880.20 

Discussion 

In this study, a ward-based pharmacist intervention was associated with a significant reduction in 

drug-related hospital readmissions. This reduction was consistent with the observed 

improvement in resolving drug-related problems during hospital stay and the discharge 

medication appropriateness index. These improvements are consistent with findings from high-

income countries where clinical pharmacy services are well established.6,21,22 In Sweden, the 

addition of a clinical pharmacist to the health-care system undertaking similar interventions as in 
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our study reduced hospital readmissions and led to a saving of US$ 1 000 000 per year in health-

care costs.5 Clinical pharmacists in Australia providing timely communication of the discharge 

medication plan to patients’ primary-care physicians and community pharmacists led to 

significantly reduced unplanned hospital readmissions.6 A systematic review on economic 

evaluations of clinical pharmacy services demonstrated cost–effectiveness, however, the review 

lacked studies from Asia or Africa.8 In our study, a simple cost analysis, which did not include 

estimates of societal costs, supports the introduction of clinical pharmacy service in Sri Lanka. 

Lack of provision of patient information on safe medication administration at discharge is 

a common problem within the Sri Lankan hospital system.23 This intervention directly addressed 

this gap as an intervention pharmacist provided both verbal and written medication information 

to patients. This communication combined with a higher proportion of appropriate discharge 

prescriptions were likely to have contributed to reducing drug-related hospital readmissions in 

the intervention group. 

In this study, the proportion of the drug-related problems that were resolved was 

significantly higher in the intervention group than the control group, which also has been shown 

in other studies.5,23,24 While one can assume that resolution of drug-related problems during the 

inpatient stay may have improved individual patient outcomes, our study was not powered to 

demonstrate this outcome. 

Medical student courses in Sri Lanka teach core elements of quality use of medicines 

principles, but few institutional resources exist to support quality use of medicines, such as 

having a clinical pharmacist. This study was not powered to demonstrate improved prescribing 

behaviour of individual physicians and their ability to anticipate and avoid frequent adverse 

events. These would be interesting questions for future research. 

In Sri Lanka, public hospital pharmacists only dispense medicines to inpatients. This 

study provides evidence to support the addition of a ward-based clinical pharmacy services for 

noncommunicable diseases in hospitals. We have previously demonstrated a high acceptability 

of the pharmacist’s recommendations by the health-care team, especially the physicians.15 This 

supports the feasibility of introducing clinical pharmacists into ward-based health-care teams in 

Sri Lankan public hospitals. The acceptability is comparable to results from studies conducted in 

countries where clinical pharmacy is well developed and established.21,24 
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Given the increasing burden of noncommunicable diseases in low- and middle-income 

countries,2 health systems need to adjust as part of the overall noncommunicable diseases 

strategy. Furthermore, our findings demonstrate a strategic approach to addressing the World 

Health Organization’s 3rd Global Patient Safety Challenge of reducing harm from medicines in 

high risk situations, addressing appropriateness of medicines and reducing risks at transitions of 

care.25 

The Sri Lankan government has invested in clinical pharmacy training as a component of 

a Bachelor of Pharmacy. The government has now the capacity and an opportunity to improve 

health outcomes by investing in ward-based clinical pharmacy services in public hospitals.26 

Currently, up to 100 students are graduating from five state universities annually, however, 

neither health policy nor funded positions has been established for the implementation of clinical 

pharmacy services in the country. The findings of this study provide evidence to policy-makers 

to support the establishment of clinical services in Sri Lanka and in other low- and middle-

income countries. Our results are widely applicable especially to settings where the clinical 

pharmacy service is not well established. 

The study has some limitations. First, the study population was patients with 

noncommunicable diseases, thus the results might not be generalizable to other patient groups. 

While a limited analysis demonstrated cost savings, a more extensive cost analysis in this patient 

group and other groups should be done to explore the most cost–effective way of using clinical 

pharmacists in Sri Lanka. Second, the results are likely to be only generalizable to tertiary-care 

hospitals with strong support from lead medical clinicians. This level of support may not be 

available in smaller hospitals. Nevertheless, tertiary hospitals can provide training for 

pharmacists as health professionals in a multidisciplinary care team. These trained clinical 

pharmacists. could then work in lower level hospitals. Third, doctors being aware of the study 

may have improved their prescribing behaviour even for the control group, the so-called 

Hawthorne effect.27 However, any improvement in quality use of medicines in the control group, 

as a result of improved prescribing, would likely reduce the difference between control and 

intervention outcomes, leading to underestimation of the effect. Fourth, the assessment 

pharmacist was not blinded to patient group allocation. However, this was not likely to produce 

significant bias in the objective outcomes of readmission, measurement of medication 

appropriateness and drug-related problems, which were assessed using established validated 

tools. Fifth, our intervention pharmacists did receive mentoring via teleconference from 
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Australian clinical pharmacists who were part of the investigation team and the Collaboration of 

Australian and Sri Lankans for Pharmacy Practice Education and Research. Absence of such 

support may affect the generalisability of our study. Similar collaborations between pharmacy 

workforce in low-and middle-income countries and high-income countries would be a strategic 

component of the initial stages of a scale-up of clinical pharmacy services. Finally, the study 

used self-reported responses to assess patients’ drug-related hospital readmissions. Self-reporting 

is a less reliable method than more objective measures. However, the magnitude of the problem 

would have been the same in both groups. 

A collaborative approach to optimizing medicine management with the addition of a 

ward-based clinical pharmacist is effective in providing overall improvement in quality use of 

medicines and health outcomes in patients with chronic noncommunicable diseases in a Sri 

Lankan hospital setting. The results of this trial provide an evidence base for policy-makers in 

Sri Lanka and other low- and middle-income countries to implement ward-based clinical 

pharmacy services, using local clinically trained pharmacy graduates. 
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Box 1. Example of recommendations the ward-based pharmacist gave to patients 
with drug-related problems, Sri Lanka, 2013–2014 

Adverse drug reaction 

Pharmacist provided education on how to recognize or minimize adverse drug 
reactions. Example includes recognizing hypoglycaemic symptoms with diabetic 
medications. Advise to minimize the risk of bleeding with warfarin. 

Dosing error 

Pharmacist provided education on correct use of dosage measuring device or 
identifying continued use of previous dose that had been changed at earlier visit. 

Wrong medicine or no medicine 

Pharmacist identified when patient have not received any medicine for the indications or 
received prescription of the same medication from multiple prescribers, for example, 
commonly included diuretics and antibiotics. 

Drug use problem 

Pharmacist educated patient on appropriate use of medication, for example 
distinguishing between reliever medication and prophylactic inhalers in asthma and 
nitrate-free intervals in ischaemic heart disease. Correct storage of medications, such 
as insulin and glyceryl trinitrate. 

Drug interaction 

Pharmacist educated patient about food-medicine interactions and when to take 
medicines in relation to food, such as warfarin and nonsteroidal anti-inflammatory drugs. 

Other 

Pharmacist identified patients with high risk of poor compliance or poor knowledge 
about prescribed medicines. 
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Table 1. Description of patients participating in non-randomized controlled 
clinical trial on ward-based pharmacist and hospital readmission, Sri Lanka, 
2013–2014 

Variables Control 
(n = 354) 

Intervention 
(n = 361) 

P 

Age in years, mean (SD) 58.3 (14.8) 56.9 (15.2) 0.270 
Gender, no. (%)   0.478 
Male 171 (48.3) 184 (51.0)  
Female 183 (51.7) 177 (49.0)  
Education, no. (%)   0.128 
No schooling 6 (1.7) 7 (1.9)  
Grade 1–5 46 (13.0) 39 (10.8)  
Grade 6–11 119(33.6) 114 (31.6)  
Completed ordinary level examination 107 (30.2) 104 (28.8)  
Completed advance level examination 61 (17.2) 78 (21.6)  
University degree or higher 14 (4.0) 19 (5.3)  
Other 1 (0.3) 0 (0.0)  
Diagnosis, no (%)   0.156 
Cardiovascular diseases 169 (47.8) 163 (45.2)  
Endocrine diseases 78(22.1) 81(22.3)  
Chronic respiratory diseases 33 (9.4) 27 (7.6)  
Gastrointestinal diseases 20 (5.6) 30 (8.4)  
No. of medications per patient, mean (SD) 6.1 (3.0) 6.2 (3.0) 0.578 

SD: standard deviation. 

 

 

Table 2. Drug-related problems, medication appropriateness and hospital 
readmissions for patients with noncommunicable diseases, a non-randomized 
controlled trial on ward-based pharmacist, Sri Lanka, 2013–2014 
Outcome Control 

group (354 
patients) 

Intervention 
group (361 
patients) 

P 

No. of drug-related problems 1217 1027 0.25 
No. of resolved drug-related problems (%) 161 (13.2) 592 (57.6) < 0.001 
MAI at discharge

a
    

Mean score per patient (SD) 4.3 (6.5) 1.3 (2.9) < 0.001 
Mean score per medication 0.7 (2.7) 0.2 (1.2)  < 0.001 
No. of patients with appropriate medicines at discharge,

b
 (%) 105 (29.7) 202 (56.0)  < 0.001 

Drug-related hospital readmissions    
No. of patients reached and interviewed

c
 311 334  

No. of drug-related hospital readmissions (%) 93 (29.9) 44 (13.2)  < 0.001 
No. of readmissions due to non-compliance to medicines (%) 49 (52.7) 15 (34.1) 0.03 
No. of readmissions due to non-reconciliation of medications (%) 17 (18.3) 1 (2.3) < 0.001 

CI: confidence interval; MAI: medication appropriateness index; SD: standard deviation. 

a
 MAI scores range from 0–18 with lowest scores most appropriate.

19
 

b
 We categorized those patients with a score of zero for all their medications as receiving appropriate 

medications. 

c
 After hospital discharge, the assessment pharmacist interviewed all subjects monthly, for a period of six 

month, to identify any drug-related hospital readmissions. 
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Table 3. Outcomes of drug-related problems Sri Lanka, 2013–2014 
Group No. (%) 

Self-resolved Resolved
a
  Not 

resolved 
Loss to 

follow-up
b
 

Control group (1217 drug-related problems) 161 (13.2) N/A 1041 (85.5) 15 (1.2) 
Intervention group (1027 drug-related problems)     
Prospective identification

c
     

Health-care team (274 drug-related problems)
d
 N/A 202 (73.7) 72 (26.3)

e
 N/A 

Patient (449 drug-related problems)
f
 N/A 360 (80.2) 65 (14.5) 24 (5.3) 

Retrospective identification (304 drug-related problems)
g
 30 (9.9) N/A 274 (90.1) N/A 

N/A: not applicable. 

a
 The intervention that pharmacist suggested was accepted and implemented. 

b
 Due to death or transfer. 

c
 By clinical intervention pharmacist. 

d
 Intervention pharmacist discussed the problems with the team and gave recommendations about 

solution to the problems. 

e
 Of the 72 problems that were not resolved, the health-care team accepted but not implemented the 

pharmacist’s recommendations for 25 problems and 47 recommendations were not accepted. 

e
 Intervention pharmacist discussed the problems with the patients and gave recommendations about 

solution to the problems. 

f
 By assessment pharmacist. 
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Table 4. Types of drug-related problems, per therapeutic class, identified during the non-randomized controlled clinical 
trial on ward-based pharmacist and hospital readmission, Sri Lanka, 2013–2014 
Therapeutic class of 
medicine 

Most commonly prescribed medicines Type of drug-related problem, no. 

Adverse 
drug 

reaction 

Dosing 
error 

Wrong 
medicine or 

no 
medicine 

Drug use 
problem 

Interaction Other
a
 

Medicine used for allergy 
or anaphylaxis 

Chlorpheniramine, flunarizine, loratadine, 
cinnarizine, fexofenadine, cetirizine 

0 0 15 0 0 0 

Analgesics Paracetamol, diclofenac, tramadol 5 1 15 1 1 0 
Anti-infectives Co-amoxiclav, amoxicillin, cloxacillin, penicillin, 

cefuroxime, cefixime, clarithromycin, ciprofloxacin, 
norfloxacin, metronidazole 

4 56 76 9 18 0 

Cardiovascular 
medicines 

Atorvastatin, aspirin, losartan, isosorbide 
mononitrate, furosemide, clopidogrel, glyceryl 
trinitrate, enalapril, spironolactone, atenolol 

163 26 378 88 33 131 

Endocrine medicines Metformin, tolbutamide, insulin, gliclazide, 
thyroxine, glibenclamide, alendronate sodium 

3 13 76 73 34 14 

Ear and ophthalmic 
medicines 

Betahistine, prednisolone eye drops, 
xylometazoline, timolol 

0 0 1 1 0 0 

Gastrointestinal 
medicines 

Omeprazole, pantoprazole, esomeprazole, 
famotidine, lactulose, domperidone, ursodiol, 
Helicobacter pylori kit

b
 

3 102 125 5 53 0 

Genitourinary medicines Tamsulosin, finasteride, sildenafil 0 2 7 0 0 0 
Immunomodulators and 
antineoplastics 

Azathioprine, methotrexate, betamethasone, 
dexamethasone, prednisolone, sulfasalazine 

20 6 8 2 0 0 

Neurological medicines Phenytoin, sodium valproate, carbamazepine, 
carbidopa/levodopa, benzhexol, gabapentin, 
pregabalin 

0 4 24 3 1 1 

Psychotropic medicines Amitriptyline, fluoxetine, alprazolam, clonazepam, 
phenobarbital, risperidone, diazepam, olanzapine, 
zolpidem, aripiprazole 

0 1 0 0 6 0 

Respiratory medicines Salbutamol, beclomethasone, 
fluticasone/salmeterol, theophylline, 
budesonide/formoterol 

0 22 97 13 20 1 

Vitamins and mineral 
supplements 

Folic acid, calcium t, vitamin B, iron, multivitamins, 
vitamin C, 1-alfa-cholecalciferol, vitamin A+D 

1 3 70 1 5 1 

a
 Treatment failure, patient dissatisfied with therapy despite taking drug(s) correctly, poor understanding of disease, unclear complaints. 

b
 Patient receives triple therapies for 10–14 days. The treatment regimens are: (i) omeprazole, amoxicillin and clarithromycin for 10 days; (ii) bismuth 

subsalicylate, metronidazole, and tetracycline for 14 days; and (iii) lansoprazole, amoxicillin, and clarithromycin, which has been approved for either 10 
days or 14 days of treatment. 
Note: We could not classify 402 drug related problems into a single therapeutic class. 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.17.198366 

Page 17 of 17 

Fig. 1. Flowchart of participants included in the non-randomized controlled clinical trial on ward-based pharmacist and 
hospital readmission, Sri Lanka, 2013–2014 

 

800 patients assessed for eligibility 

and enrolled in the study 

400 patients allocated to the 

control group 

44 patients lost to follow-up 

• 7 died 

• 4 self-discharged 

• 7 discharged against medical advice 

• 26 were transferred to another 

ward/hospital  

400 patients allocated to the 

intervention group 

39 patients lost to follow-up 

• 5 died 

• 10 self-discharged  

• 4 discharged against medical advice 

• 20 were transferred to another 

ward/hospital  

354 patients available for analysis on the 

resolutions of drug-related problems 
• 2 patients excluded as no 

medicines were prescribed 

361 patients available for analysis on the 

resolutions of drug-related problems 

43 patients lost to follow-up after discharge 
• 21 patients died 
• 22 had a disconnected telephone or 

invalid telephone number 

27 patients lost to follow-up after 

discharge 
• 12 patients died 
• 15 had a disconnected telephone 

or invalid telephone number 

311 patients available for the analysis 

on hospital readmission 
334 patients available for the analysis on 

hospital readmission 


