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INTRODUCTION

 Tuberculosis (TB) is a leading public health issue 
globally, and nearly ten million people suffered from TB 
in 2019, as reported by the World Health Organization 
(WHO). All over the world, 30 high burden countries 
are responsible for 87% of all new TB cases each 
year. Pakistan was ranked fifth in 2019 due to the 
considerable number (562000 cases) of TB with 15000 
cases of drug-resistant TB each year.1 This increase in 
the emergence of drug-resistance TB cases is possibly 
due to nonadherence, poor follow-up, lack of social 
and motivational support during the treatment.2 Non-
adherence to TB treatment remains an essential factor 
for increasing drug-resistant TB cases in developing 
countries, including Pakistan.3 According to Akhtar et 
al., drug-resistant TB case is more prevalent in Pakistan 
in the reproductive age group (57%) and in urban areas 
(97%).4 Directly observed treatment support DOTS 
strategy has been established to resolve all problems 
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ABSTRACT
Objectives: Non-adherence to tuberculosis (TB) treatment is the leading cause of the increase in drug resistance 
cases. This study will determine the effectiveness of pharmaceutical-care-based interventions coupled with short 
messages delivered by a pharmacist on treatment outcomes and adherence among TB patients.
Methods: The study will be conducted in TB Control Center of Pakistan Institute of Medical Sciences Hospital, Islamabad 
and District Bannu TB Control Center time period will be from August 2019 to September 2021. The patients will be 
included into the control group (usual care) or the intervention group pharmaceutical care and SMS reminder. The 
primary outcome includes a change in mean score from baseline in treatment outcomes and adherence, measured 
by Morisky Medication Adherence Scale, and clinic appointment attendance registration. Secondary outcomes include 
health-related quality of life of patients, disease knowledge, and patient satisfaction with the intervention.
Result: The major issues in patients with TB are cure rate and medication adherence. The method anticipated in this 
manuscript could set the foundation of pharmaceutical care and mobile SMS for the future provision of care to improve 
TB treatment outcomes.
Conclusion: The study will make available fundamental information about the influence of the patient centered 
program on the adherence and clinical outcomes of patients with TB.
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that could arise during treatment. Still, this strategy 
has numerous barriers to optimal implementation, 
especially in developing countries, including poor 
economic conditions, large population density, long 
travel distances, fragile healthcare system, and shortage 
of human resources.3

 Available literature suggests that there has been a 
constant increase in electronic gadgets throughout the 
world, including developing countries. Along with 
mobile equipment technologies, another pharmaceutical 
care-led strategy is the provision of instructions to 
patients on illness, medication use, and medication-
related issues by a pharmacist.5-7 Pharmacists play 
a fundamental part in the management of patients 
chronic disease through pharmaceutical care. During 
the administration of pharmaceutical care treatment, the 
responsible pharmacist provides a cell phone number 
to patients and encourages them to call if they need 
any disease management advice.8 Recently, the most 
effective means of communication between patients and 
healthcare providers have been mobile phone messages, 

which are very economical and useful in both urban 
and rural areas.9,10 Therefore, in Pakistan, the TB control 
programme immediately needs a suitable and affordable 
course of action to improve treatment adherence. The 
current study was designed to determine the effectiveness 
of a pharmaceutical-care-based intervention coupled with 
short messages delivered by a pharmacist on treatment 
outcomes and adherence among TB patients.

METHODS

Trial Design: This trial is a single-blind, randomized 
parallel study among all eligible new TB patients 
who are registered and receiving their treatment from 
the TB Control Center of the Pakistan Institute of 
Medical Sciences Hospital (PIMS) and District Bannu 
TB control program (DBTC). The time period will be 
from August 2019 to September 2021. The study will 
be randomized into two parallel groups (ratio 1:1): an 
intervention group (in which patients will be given 
pharmaceutical care and SMS reminders) versus a 

Fig.1: Study flow diagram.
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control group or a usual care group where participants 
will receive the same routine standard treatment care 
as the intervention group, but no pharmaceutical care 
and SMS text messages will be made (Fig.1).11

Primary Objective: The primary objective of this 
study is to assess the effectiveness of pharmaceutical 
care coupled with short messages provided by the 
pharmacist on treatment outcomes and adherence in 
newly diagnosed TB patients. 
Secondary Objectives: Determine whether the 
patient’s quality of life,score increases in intervention 
arm patients from baseline to successful completion of 
treatment. In the intervention arm patient satisfaction 
feedback response will be assessed. 
Treatment Outcomes: According to WHO guidelines12, 
treatment outcomes are classified as successful when 
the TB patient finalizes the treatment medication with 
an indication of cure and complete. The unsuccessful 
treatment outcomes are categorized into treatment 
failure, treatment defaulters, transfer out, or those 
registered patients whose outcomes are not known 
after completing the course.
Level of Adherence: The 8-item Morisky Medication 
Adherence Scale (MMAS-8) scale will be used for the 
measure of adherence rate. The initial seven questions of 
the MMAS-8 adherence scale have dichotomous (yes/no) 
answers, while the following five question offer a Likert 
reaction.13  Our study analysis team agreed that a patient 
will be considered adherent at the end of the trial if they 
have an MMAS-8 ≥6 or “non-adherent” if the MMAS-8 is 
less then 6 and also patient follow ups clinic appointment 
attendance will be checked. To measure HRQoL (Health-
related Quality of Life), Re validated data assortment tool, 
European Quality of Life Scale EQ 5D 3L.14 Satisfaction 
with information can be assessed with the patient 
satisfaction feedback response questionnaire Table-I. 
Inclusion criteria: 
• Men and women with age >= 18 years,
• Newly bacteriological confirmed TB cases (less 

than a month since diagnosis). This restriction (not 
more than one-month treatment) does not refer to 
patients whose most recent treatment outcome was 
a failure and  assigned to a new treatment regimen.

• Have a mobile phone and can receive SMS messages 
or phone calls

• An address or residence location is readily 
accessible for visiting and willingness to inform 
the study team of any change of address during 
the treatment and follow-up period for at least 9 
months.

• Willingness to comply with study procedures and 
provide written informed consent before study 
enrollment. 

Exclusion criteria:
• Who are critically ill,
• Have a physical disability that prevents full 

participation in the study such as vision, hearing, 
physically challenged, unable to answer questions

• Pregnant females,
• Patients receiving treatment from private clinics 

(who are not registered in the government TB 
sectors, and they seek care from private health care 
facilities). 

Intervention Group: The study will be conducted 
among all eligible new TB patients who are registered 
and receiving their treatment from the TB Control 
Center of PIMS and DBTC. In the intervention 
group, the participant’s pharmacist will provide 
pharmaceutical care education at each follow-up visit 
and SMS reminders will be sent to patients in local and 
in national language. The messages will be aimed ‘to 
take their prescribed anti-TB drugs daily and record 
the behaviour change during the therapy.
Phases of pharmacist counselling: After documentation 
of base-line data, patient care interventions will be 
implemented. Pharmaceutical care will be provided 
face to face during monthly follow ups visits to 
health care center. Interventions will be divided into 
non-pharmacological and pharmacological. Non-
pharmacological interventions included guidance 
on the proper use of drugs and their risks and 
pharmacological interventions included suspension, 
addition, or change in medication. If pharmacological 
interventions seem to be necessary, a collaborative 
decision will be made by the pharmacist, physician, 
and patient.  The pharmacist will talk over the 
patient-related barriers to adherence,  incomplete 
information related to medication and disease, and 
other drug-related problems.The pharmaceutical care 
and face-to-face counselling to the TB patients will be 
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Table-I: Primary and secondary outcomes covered in the trial.

Primary outcomes Measurement tool

Treatment Outcomes
Successful Outcomes, Cure, and Completed Treatment Unsuccessful 
Outcomes, Failure, Loss to follow-up, Deaths Unevaluated

Adherence Morisky Medication Adherence Scale

Secondary outcomes 

Health-Related Quality of Life European Quality of Life Scale EQ 5D 3L

Patient satisfaction Patient Satisfaction Feedback Response questionnaire.
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provided during the first interview, within two weeks 
of initiating of anti-tuberculosis treatment. The second 
interview will be conducted within two months. The 
third interview will be at the six month of the treatment 
and the final data will be collected before the final 
sputum  test. 
Blinding: Due to this study’s nature, it will not be 
possible that the patients and will remain entirely 
blinded to the principal investigator because they 
will receive SMS reminders and pharmaceutical care. 
Data collector and analysis team or other study-related 
pharmacists carrying out study outcome measurements 
such as treatment outcomes, adherence, quality of 
life and satisfaction questionnaire, will remain fully 
blinded to the allocation of the control and intervention 
group Table-II.
Sample size: Considering the drop out in the study up 
to 10%, the intended sample size is 413 subjects per 
group is needed. Over a six month period between the 
groups, with a two-tailed α of 0.05 and (1-β) of 0.80 
using the formula the total intended sample size is 426 
patients for both groups.
No intervention group: The control group patient will 
be treated according to national TB control program 
recommendations. Control group  participants will 
receive the same routine standard treatment care as 
the intervention group, but no pharmaceutical care 
and SMS text messages will be made.  In Pakistan 
tuberculosis treatment usually includes daily self-
management of medicine so no pharmacists are 
engaged in TB control centers. Therefore we have 
designed this trial to include a pharmacist in the circle 
of care of TB to decrease the rate of resistance of relapse 
cases and improve treatment outcomes.
Statistical analysis and ethics approval: The 
association between intervention and control groups 
the cure rates will be analyzed through a logistic 
regression model (odds ratio and 95% CI). Mann-
Whitney U test will be used for continuous variables 
and chi-square for categorical variables. The study 
was subjected to two external peer reviews by the 
committee of the Pakistan Institute of Medical 
Sciences Hospital, Islamabad and Shaheed Zulfiqar 
Ali Medical University, Islamabad (F.1-1/2015/ERB/

SZABMU/359) and ethically approved after scientific 
review. The study was also approved by Xian Jiaotong 
University, Health Science Center Biology Scientific 
and Research Ethics Committee (2019-1257).

DISCUSSION

 The major issues in patients of TB are cure rate and 
medication adherence. Therefore, this randomized trial, 
the first of its kind in Pakistan, aimed to investigate 
the impact of pharmacist-led pharmaceutical care in 
combination with a personalized SMS reminder on 
the rate of cure among TB patients along with their 
medication adherence. Because the rate of adherence 
and cure for tuberculosis infection remains questioned 
among TB patients. 
 Nowadays, in every disease, the demand for home-
based management and self-care of the disease is 
increasing. However, if the patients fail to understand 
the management of the disease by themselves, then it 
may lead to non-adherence and mobility problems, 
which will increase the risk of complications. Hence, 
the quality of life and cure rate will be reduced.8,15 
Therefore, in the current situation, it is essential that 
patient-centred care approaches must be applied 
to address and manage the problems arising from 
chronic diseases.16 Furthermore, two RCTs in a chronic 
condition such as hypertension were conducted in 
Pakistan, which showed that PC intervention has 
significantly enhanced treatment outcomes, disease 
knowledge, medication adherence, and HRQoL.11 
Pharmacists are extremely qualified healthcare experts 
due to the importance of patient-centred care17,18 
Pharmacists are at perfect position to provide certain 
mobile health services, with medication intake as a 
part of their daily practice.19,20

 There are several limitations to this RCT. First, we 
will use patient self-reports to measure medication 
adherence, which could be overestimated. However, 
the reliability and validity of the MMAS-8 are high, 
and this scale is widely used across the world to 
measure medication adherence. Second, there is the 
probability of selection bias of TB participants, since 
in the study only those participants are enrolled, 
who have a mobile phone and also they are willing 
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Table-II: Overall binding scheme

Stakeholders Allocation 
scheme

Pharmacist 
Intervention SMS Sender Outcome

assessment
Data

analysis

Trial observer Aware Aware Aware Aware Aware

Participants Aware Aware Aware Not aware Not aware

Pharmacists Aware Aware Aware Not aware Not aware

Pulmonologists Aware Aware Aware Not aware Not aware

Data collectors Not aware Not aware Not aware Not aware Not aware

Data analysis Not aware Not aware Not aware Not aware Aware
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to text. Communication between a pharmacist and 
patients is also very important. If a pharmacist has 
good interpersonal and communication skills and can 
build trust with the patients, and they will have better 
treatment adherence.

Limitations: This limitation is understood, but because 
the main objective of this study is to conceptualize the 
role of the pharmacist in TB care, therefore to overcome 
this limitation, the pharmacist will remain completely 
blind to primary and secondary study outcomes.

CONCLUSION

 The study will make available fundamental information 
about the influence of the patient centered program on 
the adherence and clinical outcomes of patients with TB. 
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