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Abstract 

Antiretroviral therapy (ART) is a lifelong combination therapy which has been very promising in managing HIV/AIDs 
but reported to have several adverse events on the recipients, affecting the desired antiretroviral therapeutic goals. 
Adverse drug event detection and prevention therefore become very important safety culture maintenance tools among 
patients living with HIV/AIDS.   The designed protocol provided step by step approaches to develop and validate a 
trigger tool for detection of adverse drug events (ADE) among adult HIV/AIDS patients.  The approaches involved 
include a baseline (Pre-trigger tool development) retrospective clinical record review to establish a baseline ADE 
detection capacity of a conventional non-trigger tool method; the Delphi panel process to develop the trigger tool in 
question; Face and content validity approach for validation of the developed trigger tool; Pilot test of the trigger tool 
using small clinical record sample; determining the effectiveness of the developed trigger tool through the retrospective 
clinical record review of same samples reviewed at the baseline. Finally, the protocol described the process of 
determining the feasibility of the developed trigger tool through the survey of the clinical record review team members. 
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1. Introduction

Designing research protocol is a very important aspect of any research project because it gives a clear description of the 
work to be done and serves as the manual for the project team members. A good project protocol is a complete and 
specific work plan with a conviction that a project work can be feasible using the work plan (Cameli et al., 2018). The 
protocol enables the stage to stage monitoring of a project, hence it should be detailed enough to enable the review of 
the intended project for the approval of the review board. A quality protocol enables reproducibility of the research 
project.  

The Delphi Panel process has been the conventional method used across studies to developed different trigger tools 
(Lindblad et al., 2018; Hu et al., 2019; Griffey et al., 2020). Development of a trigger tool for antiretroviral adverse drug 
event (ADE) detection among adult HIV/AIDS patients can be achieved following the Delphi Panel process as well. The 
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Delphi panel exercise is structured in such a way that opinions collected from group(s) are discussed openly with 
participants giving reasons for their input and the cycle is repeated until a consensus is reached without much 
dissimilarity between opinions (Grimes and Wright, 2016; Ramaj-Deksuet al., 2020). The panel is overseen by a 
coordinator who collates responses and directs the group activities from one Delphi cycle to the next. After a trigger 
tool is developed, the tool undergoes a pilot testing using a few samples to confirm the sensitivity of the tool to the 
intended goal (Unbeck et al., 2014; Lindblad et al., 2018; Weingart et al., 2020). For the pilot test of an antiretroviral 
ADE detection trigger tool, a few samples of the adult HIV/AIDS patients’ clinical records (folders) would be used in the 
pilot test. After the pilot test, further validated using a more elaborate sample and or other validation methods may be 
applied. 

Validation of a trigger tool for antiretroviral ADE detection among adult HIV/AIDS patients can be achieved through the 
review of HIV/AIDS adult patients’ clinical records to identify antiretroviral ADEs using their triggers. Face and content 
validity is also used to determine the suitability of the developed trigger tool as a validation approach. Some other 
methods of validation have used the positive predictive values of the triggers; sensitivity and specificity of the trigger 
tools (Health Quality and Safety Commission, 2016). The use of inter-rater reliability (Cohen’s kappa value) which 
expresses the agreement between reviewers has been reported as well (Hooper & Tibballs, 2014; Karpov et al., 2016; 
Pierdavara et al., 2016; Lindblad et al, 2018).  

The objective of this short communication is to communicate the protocol for the development and validation of a 
trigger tool for antiretroviral adverse events detection among adult HIV patients. 

Table 1 The Protocol 

Section  Item 

Project Overview Title: The Protocol for the development and validation of a Trigger tool for 
antiretroviral ADE detection among adult HIV/AIDS patients. 

 Protocol Summary: This protocol is a clear description of how to develop and 
validate a trigger tool for detection of Antiretroviral ADEs among adult patients 
living with HIV/AIDS. The trigger tool development will be achieved through a 
Delphi panel method. Following the trigger tool development, a pilot study is carried 
out on patients’ clinical records to check the ability of the trigger tool to identify 
ADEs through its triggers. Following a positive outcome of the pilot test, validation 
of the tool is done by checking the adequacy of the tool in terms of structure and 
content validity test. Thereafter, a more elaborate clinical records review is done to 
ensure the effectiveness of the trigger tool on expanded HIV/AIDS’ patient 
population. Feasibility of the use of the trigger tool among reviewers will be done as 
well. 

 Investigators: Ezeuko A. Y.  (Principal researcher: Conceptualization, Literature 
review and Manuscript writing), Nduka S. O. (Conceptualization and coordination, 
Ezeuko C. C (Literature review and editing). Prof. Obinna Ekwunife 
(Conceptualization and Supervision). 

Introduction/Literature 
review 

Adverse drug events and antimicrobial agents’ resistance have been a regular 
occurrence in clinical practice resulting in morbidities, mortalities and poor clinical 
outcomes (Sahilu et al., 2020; Zhou & Rupa 2018; Ejiofor et al 2016). Antiretroviral 
therapy (ART) is a life time combination therapy and has been reported to have 
numerous adverse events on the patients. ADE detection is a very important safety 
culture maintenance tool (Schwendimann et al., 2018; Davis & Wathen., 2020). 
Detecting antiretroviral ADEs would aid ADE prevention and improve the quality of 
life of people living with HIV/AIDS (PLWHA). Most conveniently used methods of 
ADE detection are not as sensitive as the trigger tool method in detecting life 
threatening ADEs (Lee et al., 2019; Griffin and Resar, 2009). Different trigger tools 
exist for ADE detection including the global trigger tool (Griffin and Resar, 2009), 
However, none of the existing trigger tools is specific for detecting ADEs among HIV 
patients who take antiretroviral therapies for life. There is therefore need to develop 
a field-specific ADE detection trigger tool that would help the detection of ADE 
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among adult HIV/AIDS patients. To this need, designing such protocol becomes very 
crucial.  

 Justification of the study: The current protocol provides a work plan that guides and 
promotes the development and validation of an antiretroviral ADE detection trigger 
tool. Availability of this trigger tool would fill the gap of non-existence of such tool 
and enhance ADE detection among HIV adult patients population, thereby 
improving therapeutic outcome and quality of life of PLWHA. 

 Objectives: To provide a protocol that would guide the development and validation 
of a trigger tool for antiretroviral ADE detection among adult HIV/AIDS patients. 

Methods/Setting Setting:  Nnamdi Azikiwe University Teaching hospital (NAUTH), Nnewi will be the 
base and some aspects of the work would be extended beyond the hospital. The pre-
trigger tool development (Baseline) clinical record review, the pilot study of the 
developed trigger tool, and the post trigger tool development clinical record review 
will be done at the HIV units of Nnamdi Azikiwe University Teaching Hospital Nnewi 
and its affiliated comprehensive health centers in the rural parts of Anambra State. 

The clinical record review team will be healthcare professionals from the same HIV 
units as above. 

However, the trigger tool development panel and the trigger tool validation panel 
will include professionals from the HIV units of NAUTH and affiliated rural health 
centres, as well as healthcare professionals from HIV care areas in the different 
geopolitical zones of the country. There is need to expand the scope of panel of 
experts for both development and validation of the trigger tool. This is to 
accommodate wider view of experts in the development and validation of a trigger 
tool that would be used within and beyond the region of development of the tool. 

Clinical record review will cover both ambulatory and admitted patients within the 
review period following inclusion criteria 

Methods/Design Design: A quasi-Experimental design involving different stages: 

A Pre-trigger tool development (Baseline) study to establish ADE detection of a non-
trigger tool method. 

Trigger tool development 

Training of the review team on the developed tool and trigger tool review 
methodology 

Validation of the developed trigger tool 

A pilot test of the developed trigger tool using small sample 

A post-trigger tool development study using the developed trigger tool. Sometimes, 
feasibility of the developed tool can be assessed among the review team members. 

A feasibility study of the developed tool among record review team. 

Methods/Procedure  

 Pre-trigger tool development/Baseline study: Aim: To establish the ADE detection 
capacity of a conventional non-trigger tool method. It shows how efficiently the non-
trigger tool method can detect ADE among the intended patient population. It will 
provide an evidence data to compare the study done using the developed trigger 
tool. 

Procedure: 

Determine sample size: This is determined based on the population of HIV/AIDS 
patients in the study areas. 

Set up inclusion and exclusion principles: Inclusion criteria (Only HIV/AIDS 
patients, patients 18 years and above with ≥ 3 months intake of antiretroviral drugs, 
Professionals experienced in HIV care, Only inpatients with ≥ 24 hours admission 
should be included. Exclusion include: Patents < 18 years, admission < 24 hours, 
antiretroviral recipients of < 3 months, non-HIV/AIDS patients etc. 
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Determine the sampling technique: Systematic simple random sampling technique 
is to be used to select clinical records (folders) to be reviewed using various months 
of patients’ attendance to clinics. 

Form a review team: Select 3-6 review team members (consider experience in HIV 
care, consent and professionals responsible for patients’ pharmacotherapy such as 
the Doctors, the Pharmacists, and the Nurses). Add 1 HIV care consultant physician 
who would vet the outcomes of all reviews with the principal investigator. 

Method of team selection: Should be purposive sampling. 

Select and brief the review team members: Brief the team on the basics of 
retrospective clinical records review. No training on trigger tool should be given at 
this point. All questions should be answered and all ambiguities cleared. 

Review for ADE detection: Reviewers are allowed to review patients clinical records 
based on reviewer’s discretion. The review is done individually and the review team 
members meet at intervals to discuss the outcome of their reviews and take 
decision. Submission of review outcome is done to the vetting doctor bi-weekly. 

Confirmed ADEs are documented. 

Method/Trigger tool 
development process 

Trigger tool development  

Aim: To provide the trigger tool for antiretroviral ADE detection among adult 
HIV/AIDS patients using the Delphi panel method. 

Form the Delphi panel: Panel members should be selected based on HIV care 
experience, and consent. Panel members should be healthcare professionals who 
come into contact with the HIV/AIDS patients and their antiretroviral (including 
Pharmacists, Nurses, Doctors, Adherence counselors etc.). Panel selection method 
should be purposive and should include individuals from different geographic 
locations of the country (since the trigger tool being developed will be widely used). 

Set up consensus level: The consensus level is chosen following established 
standard. The level is usually ≥ 70 % (Diamonda et al., 2014; Campbell et al., 2018). 

Develop the Delphi panel questionnaire: The questionnaire is developed by 
combining list of potential triggers generated from the Delphi panel expert opinion, 
literature review and patients’ interview. 

Delphi panel expert opinion: Possible triggers are generated from the Delphi panel 
members using an open ended questionnaire. The panel members are allowed to 
suggest potential triggers to antiretroviral ADEs. 

Literature review: Literature search is done to identify published triggers to 
antiretroviral ADEs. 

Patients’ interview: Patients who have experienced ADEs of antiretroviral drugs are 
interviewed for potential triggers of experienced ADEs.  

Combine the triggers generated: Triggers from the 3 different sources above are 
combined into a list of triggers and trimmed to harmonize similar ones and remove 
repeated triggers. The outcome becomes the trigger list to form the questionnaire 
for the Delphi panel exercise. 

The questionnaire: Using the generated trigger list, a closed-ended questionnaire is 
formed containing potential triggers with corresponding ADEs, and drugs suspected 
to cause the respective ADEs.  

Trigger tool development using the Delphi exercise:  

About 4-5 rounds (depending on the round at which maximum consensus is 
attained) of Delphi panel exercise is done using the closed ended questionnaire. One 
or more of the rounds may be a focus group discussion. At each round, panel 
members are allowed to accept or rejection the trigger (s), the corresponding ADE 
(s) or the suspected drug (s) and make suggestions where necessary. Accepted (≥ 
70 % agreement of the panel members) triggers are documented while triggers 
without acceptable consensus and newly suggested triggers are put back into the 
next round. The exercise is continued in successive rounds until a maximum 
consensus is reached, and then it is terminated. 
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Collate accepted triggers to generate the trigger tool. Accepted triggers are collated 
and aligned with the corresponding ADEs and suspected drugs to form the trigger 
tool. Description of each trigger is done to aid ADE detection using the new tool. 

Method/Validation of the 
developed trigger tool 

Validation of the trigger tool 

Formulate validation panel using a set out inclusion principle and consent: Panel 
should be selected purposively from different geographic locations of the country. 
Consent for panel membership is sought prior to inclusion and experience in HIV 
care is considered in the panel selection. 

Develop validation form: 

Questions addressing the relevance of the various aspects of the developed trigger 
tool are developed. The clinical relevance, the structure, adequacy of content, clarity 
and suitability of questionnaire items should be assessed. Each question is attached 
a rating scale to be scored by the panelists. 

Validation process: Validation form is distributed to panel members for assessment 
and scoring. Likert rating scale is employed. 

Collation of scores and validity analysis: The responses from the different panelists 
should be collated and inputted. Items scoring 3 and 4 are imputed as 1 (items in 
agreement of the experts). Those scoring 2 and 1 are inputted as zero (items not in 
agreement of the experts). At the end, the validity indices should be calculated,  
including: 

i. I-CVI (item-level content validity index): I-CVI value of an item is gotten by dividing 
the number of items in the agreement of the experts by the number of experts; 

ii. S-CVI/Ave: Scale-level content validity index based on the average method. 

iii. S-CVI/UA (scale-level content validity index based on the universal agreement 
method): The proportion of items on the scale that achieve a relevance scale of 3 or 
4 by all experts. Universal agreement (UA) score is given as 1 when the item 
achieved 100% experts in agreement; otherwise the UA score is given as 0. 

Method/pilot test of the 
developed trigger tool 

Pilot test of the developed trigger tool using small sample 

About 10 % of the sample size is used. Clinical records to be piloted should be 
different from those reviewed in the pre- and post- trigger tool studies. 

 Training of the review team members. 

Review team members are trained on the trigger tool developed and how to detect 
ADEs using the developed trigger tool. 

 Clinical record review using the developed trigger tool 

Clinical records are reviewed using: 

The same clinical records reviewed in the pre-trigger tool review 

The same review team as in the pre- trigger tool (Baseline) study 

Trigger tool based methodology (the global trigger tool system) may be adapted. 

Similar variables are documented as in the pre-study 

Method/Feasibility of the use 
of the developed trigger tool 

 

Feasibility of the use of the trigger tool among reviewers. 

After using the developed trigger tool to conduct the post-trigger tool elaborate 
study, the team of reviewers may be surveyed on the feasibility of the trigger tool 
using a feasibility questionnaire. The exercise would be to evaluate the experience 
of the reviewers using the newly developed trigger tool for the first time and to 
ascertain the reliability of the tool for future ADE detection studies. Variables like 
“Ease of use of the trigger tool in ADE detection” “adequacy of content” relevance to 
subject matter” etc. are used. 
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2. Conclusion 

Adverse drug event has been a regular occurrence among HIV patients on antiretroviral therapies and has been reported 
to interfere with the desired positive outcome of antiretroviral therapies. Developing and validating a field-specific 
trigger tool for tracking ADE among HIV/AIDS patients is therefore very crucial to promote ADE detection, resolution 
and prevention among people living with HIV/AIDS. The current protocol designed will enhance the development and 
validation of antiretroviral ADE detection trigger tool for adult patients and as well guide the development and 
validation of other similar trigger tools.  
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