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ABSTRACT

Background: Adverse drug reactions (ADRs) are major global public
health problems and one of the leading causes of morbidity, mortality, and
hospitalization. ADRs will continue to pose a threat to public health as long as drugs
are being used to treat various ailments. Pharmacovigilance (PV) is one of the main
tools for monitoring patient’s safety through detecting problems associated with
medicines use and assessing their benefits and effectiveness to strike through
maximize therapeutic outcomes. However, the under-reporting of ADRs is the main
challenge of PV systems worldwide, especially in low/middle income countries
(LMICs) including Lao PDR. This study aimed to determine the effectiveness of all
available tools for enhancing ADRs reports, develop a modified TaWai mobile tool in
Lao version, and evaluate effects of the modified TaWai in reporting ADRs in Lao
PDR.

Methods: The methodology of this study was divided into 3 phases. Phase
1: A systematic review and meta-analysis was performed to determine effectiveness
of available tools for enhancing ADR reports. Five databases were systematic
searched from inception through September 2021. Two reviewers performed study
selection, data extraction, and quality assessment independently. Data were evaluated
and analyzed using a random-effects model. Heterogeneity was evaluated using I? and
chi-squared tests. Phase 2: Tawai for health in Lao version was developed as chatbot
by adapting the template of TaWai for health in Thai version. The situation match for
Lao PDR, such as pharmacovigilance and the regulation of ADR report or law related
to ADR report in Lao PDR, were used to develop the detail of each component of
TaWai chatbot in Lao version. The Lao version was back-to-back-translated from the
Thai version, and content validity was performed. Phase 3: A cluster- randomized
controlled trial (RCT) was conducted to evaluate the effects of a modified Tawai
mobile system for enhancing ADRS reports in Lao PDR from May to August 2022.
The group of healthcare professionals (HCPs) in tertiary hospitals at Lao PDR were
randomized to intervention or control group. Both groups were trained about ADRs
and ADR reports but intervention group was received addition training on using
modified TaWai mobile tool for ADR report. Outcomes of interest were rate and



quality of ADRs report, and satisfaction of HCPs.

Result: In phase 1 study, a total of 12 studies (9 RCTs and 3 Non-RCTys)
with 24,298 participants were included but only eight studies were analyzed in meta-
analysis. Interventions evaluated in included studies were educated of HCPs in
different strategies used to improve ADR reporting including face to face workshop
(n=9 studies), repeated telephone (n=2), and email or letter (n=2). Meta-analysis
indicated that using all interventions increased number of overall ADRs report with
risk ratio (RR) 4.80 (95% confidence interval (CI) 2.44 to 9.41, 1°=83%, n = 8).
However, based on types of interventions, only educated HCPs by face to face
workshop can increase ADRs report with risk ratio (RR) 4.39 (95%CIl 2.81 to
6.81, 1>= 79 %, n = 6). In phase 2, the modified TaWai tool in Lao version was
developed. The content validity test indicated that this tool is representative of the
domain being assessed/ interest in ADR report. In phase 3, 16 and 18 HCPs were
included in the intervention and control groups, respectively. Age, experience, and
characteristics of HCPs in both groups were comparable. Rate of ADRs report in
intervention group was higher than those in control group (28 vs. 3 report in 4
months). The number of high quality reports in the intervention group were also
higher than those in the control group (28 vs 2 reports). One report in control group
was judged as low quality report because there was no several key information
including seriousness of the reaction, date to start/ stop of drug, date of the reaction
start/stopped, comorbidity, dose of use, frequency, dosage form, route of
administration, and the detail of reporter. In addition, the HCPs satisfied to used
modified TaWai tool to report ADRs in hospital setting.

Conclusion: TaWai program intervention showed an improvement in
ADRs report at the hospital and had a benefit for providers at PV center in collecting
data. TaWai mobile App were reduced time, quickly to report ADRs, and it also gave
a high satisfaction of HCPs to use TaWai mobile showed that is suitable appropriate
to the context for HCPs report ADRs at the hospital in Lao PDR. In the future will do
many department or difference hospital to support this TaWai tool.

Keyword : Adverse drug reaction reporting system, ADRs report promote tool,
pharmacovigilance, adverse drug event, clinical controlled trial
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CHAPTER 1

Introduction

1.1 Background

Adverse drug reactions (ADRs) are major global public health problems and
one of the leading causes of morbidity, mortality, and hospitalization. ADRs will
continue to pose a threat to public health as long as drugs are being used to treat
various ailments.(1) There are approximately 3-5% of the hospital admissions in
France caused by ADRs (2), and one in 10 hospitalized patients has experienced
ADRs in Europe. ADRs are one of the 10 leading causes of morbidity and mortality in
the USA. It also caused to deaths approximately 197,000 persons/year in Europe.(3)
Regarding to the health care system's burden at any certain point of time from a
prospective study in UK, 800-bed hospitals may be occupied with ADRs patients
admitted. The economic effects of the ADRs are significant; in the USA, the cost per
ADR in the intensive care unit (ICU) and non-1CU wards has been estimated at USD
19,685 and USD 13,994, respectively.(4)

Pharmacovigilance (PV) is one of the main tools for monitoring patient’s
safety through detecting problems associated with medicines use and assessing their
benefits and effectiveness to strike through maximize therapeutic outcomes. However,
under-reporting of ADRs is the main challenge of pharmacovigilance systems
worldwide, especially in spontaneous reporting systems. In previous study report that
less than 10% of detected ADRs are effectively reported to medicine regulatory
authorities.(5)

According to the under-reporting of ADRs, several studies examining the
effects of tools or activities on promoting ADRS reports and detecting ADRs in
healthcare institutions have been performed and implemented in practice.(2, 6, 7) In
hospitalized patients, ADRs have been reported particularly serious events. The
national pharmacovigilance programs direct more to patient self-reports of ADRS.
These reports can be submitted online in many countries such as the USA, Canada,
Australia, New Zealand, Kenya, and Malaysia.(6) The US Food and Drug
Administration (FDA) has been gathering. ADR reporting from both health care
professionals (HCPs) and consumers since its inception. in the 1960s. Reports can be
submitted by phone or e-mail or uploaded directly online. The number of online
reports has increased to 45%, especially by HCPs.(7)

Worldwide collections of ADRs on intensive medication are now collected
via the internet and smartphone. The smartphone might become the leading technique
in low and middle-income countries (2) where broad mobile phone service can



manage cheaper than internet communication. Internet-based methods to ensure drug
safety and Pharmacovigilance are spreading rapidly. Pharmacovigilance agency
websites are ever more welcoming of spontaneous ADR reporting. Meanwhile, new
mobile apps are being developed to allow ADR reporting anywhere, anytime.(2) In
Europe, some enterprises are developing user-friendly apps that enable everyone to
use a smartphone or tablet to make spontaneous ADR reporting.(7)

“TaWai for Health” is a system of tools for reporting ADR and monitoring
the safety of health products, including medications, herbal medicine, food
supplement, and cosmetics. It cooperates between the public and private sectors to see
the various problems. It has been developed and authorized by researchers from the
Prince of Songkla University, Songkla, Thailand. This tool is composed of the report
of ADRs, the suspect products, and exaggerated advertisements. The benefits of the
TaWai for Health care system are helping monitor health products and reducing the
problems from using of dangerous medicines that are illegally available in general
stores. It improves the efficiency of medical uses and health products. Furthermore, it
helps reduce the harm caused by the use of unnecessary medicines and reduces the
government expenditures for detecting product hazards.(8)

In Lao PDR, the rate of ADR reporting to PV center is very low. According
to previous data, only 22 spontaneous ADR reporting have been submitted to the PV
center from 2016 to 2019.(9) Based on previous survey in Lao PDR, the low rate of
ADR reporting is a lot of routine work and lack of time to report. There was no severe
ADR, and the physicians feel that ADR reporting increase their workload, and there
was no feedback after reporting. These reasons related to the common causes of low
rate of ADR reporting from previous literature (10) , which the main problems of
ADR reporting are a lot of usual workloads and lack of time, problems related to the
organization and activities of the PV system, and problems related to potential
conflicts.(10) Moreover, previous studies in the United Kingdom reported about
factors related to underreporting of ADRs, including wants to keep the report or
publish it as its work (ambition);, not interested in the report (ignorance), lack of
confidence in the report (diffidence), unsure if ADR or not, and often claimed that the
barn and no time (lethargy).(11)

Although- many tools and strategies are available for enhancing ADR
reporting. in ‘several countries such as Thailand, Malaysia, USA, Canada(8), the
studies evaluating and implementing these tools in Lao PDR are limited. In addition
underreporting of ADRs is still a major problem of the pharmacovigilance system in
Lao PDR. Therefore, this study was review the types, characteristics, and
effectiveness of available tools for enhancing ADR reporting around the world. Then,
good features of effectiveness tools appropriated outcomes and appropriated study
designs for implementing and assessing tools was used to develop and implement a
tool system for enhancing ADRs report at hospital in Lao PDR.



1.2 General objective

To evaluate the effects of modified Tawai mobile system for enhancing
adverse drug reaction reports in Lao PDR.
Specific objectives:

2.1 To identify and assess types, characteristics, and effectiveness of
available tools for enhancing ADR reporting by using systematic review and meta-
analysis method

2.2 To develop a TaWai mabile tool in Lao version for reporting adverse
drug reaction by modifying an available tool TaWai in Thai version.

2.3 To evaluate effects of the modified TaWai mobile for reporting
adverse drug reaction in Lao PDR by using the cluster randomized controlled trial
(cluster-RCT).

1.3 Research questions
How are the effects of modified TaWai mobile system in Lao PDR?

1.4 Definition of research

1.4.1 Modified TaWai mobile system is the TaWai for ADR reporting
application in Lao version modified from TaWai for Health in the Thai version. This
application is available on the mobile phone.

1.4.2 Adverse drug reaction is a response to a harmful, unintended medicine
and occurs at doses normally used for the prophylaxis, diagnosis or therapy of
disease. In this study, we use the ADR definition according to WHO definition.(12)

1.4.3 HCP in this study is doctors and pharmacists at Mahosot and
Setthathilad hospital.

1.4.4 Effectiveness of tool is a tool that have a benefit and quality to report
ADRSs. It’s measured by HCPS that used TaWai tool at hospital

1.4.5 Tertiary hospital in Lao PDR is a central hospital with three locations
in Laos including Setthathirath, Mahosot, and Mittaphab Hospitals.

1.45 ADR rate is number of ADR report by HCPs at hospital in Lao PDR.

1.5 Scope of the research

There are 3 phases of the study, including 1) Review phases, 2) Tool
development phase, and 3) Evaluation phase.

In this study, the first phase was a systematic review and meta-analysis
performed to identify and assess types, characteristics, and effectiveness of available



tools for enhancing ADR reporting. The second phase is to develop a modified TaWai
mobile system in Lao language by 1) choosing and translating features TaWai for
Health of Thailand which are compatible with health care system in Laos, and 2)
using the review data from the first phase as an input information. The last phase is a
randomized controlled trial performed to evaluate the effects of the modified TaWai
mobile system when use at the hospitals in Lao PDR.



1.6 Conceptual framework

Independent variable :
Dependent variable

HCPs who report ADR

. - ) - ADR report rate
using modified TaWai

- Quality of report ADR

- Satisfaction of reporters to use

mobile system or

traditional system
modified TaWai mobile system

Figure 1: Conceptual framework of RCT

1.7 Expected Benefits

1.7.1 To be an input information for HCPs to aware of drug safety in the
hospital in Lao PDR.

172 To be a model for developing the health system tool in
pharmacovigilance in Lao PDR.

1.7.3 To get copyright of TaWai tool in Lao version for ADRs report at the
hospital in Lao PDR (Lao version).



CHAPTER 2

Review Literature

2.1 Adverse drug reactions (ADRS)

2.1.1 Definition and epidemiology of ADRs

The World Health Organization (WHO) has defined adverse drug reaction
(ADR) as “a noxious and unintended response to a drug which occurs at normal doses
for the prophylaxis, diagnosis or treatment of a disease, or for modifications of
physiological function”.(12) Adverse drug reactions (ADRs) are the most common
public health problem worldwide and it is one of the leading causes of morbidity,
mortality, and hospitalization.(13) The incidence of ADRs in each country is very
different, because there were differences in the prescribing behavior, race, and
genetics of the patients. In Europe, adverse drug reactions (ADRs) contribute to a
considerable number of morbidity and mortality.(13) It has been estimated that
approximately 5 % of all hospital admissions are caused by ADRs. There are
approximately 3-5% of the hospital admissions in France caused by ADRs(2), and
one in 10 hospitalized patients has experienced ADRs in Europe. ADRs are one of the
10 leading causes of morbidity and mortality in the USA. It also caused
approximately 197,000 deaths in Europe.(3) The most recent data from the WHO
European Hospital Morbidity Database reports that almost 419,000 people die from
ADRs each year in Europe.(14)

Several studies report that the incidences of ADRS in hospitals are 1 0 -

30%.(14-16) In addition, 2.9-6.2% of patients with ADRs have to admit, and 1-11% of

patients with ADRs have to stay in hospitals longer than those patients without
ADRs.(17, 18) Problems related to ADRs affect healthcare costs by approximately $

5.6 million per year.(19)

2.1.2 Types-of Adverse Drug Reactions (ADRs)

ADRs can be categorized into several types depended on criteria for
classification. However, the most common types are divided by characteristics or
mechanisms of ADRs.(15, 16) Based on their characteristics or mechanisms, ADRs
can be classified into 4 types as follows:



1) Type A (dose-related or Augmented) ADRs
Type A ADR is an ADR that can be predicted from the

pharmacological action of the drug. The severity of this ADR type will be related to
the dose of use. This type of ADRs can be prevented and corrected by reducing the
dose, changing drug use, the combination of other drugs to reduce any adverse
reactions from drugs, or changing the way of administering them. The incidence of
type A ADRs is approximately 85-90% of all ADRs, but mortality from this type of
ADR is low. Examples of this type of ADR include:

- Diazepam induced drowsiness

- Ototoxicity and Nephrotoxicity from Aminoglycosides

- Dry mouth, urinary retention from Antihistamine

2) Type B (non-dose related or Bizarre) ADRS

Type B ADR is not related to the pharmacological activity of the drug.
It is independent of the dose. Therefore it is difficult to predict or prevent an event.
Usually, an incidence of type B ADR is low (less than 20% or approximately 1:
10,000 or 1: 100,000). However, this type of ADRs result in more mortality rate than
those in type A ADR. When ADR occurred, the drug had to be stopped immediately.
Examples of this type of ADR include:

- Anaphylactic shock, urticaria from Penicillins
- Stevens-Johnson Syndrome from Sulfa drugs
- Agranulocytosis from Chloramphenicol

3) Type C (Continuous or Chronic) ADRs

Type C ADR is caused by prolonged drug use, unexpectedly, but there
may be some predictable groups of drugs. Examples of this type of ADR include:
- Chloroquine induced retinopathy
- Drug addiction from Benzodiazepines
4) Type D (Delayed) ADRs
This type of ADR occurs after a long period of discontinuation of drug
use. It is a long-latent type, such as cancer, early malformation in pregnant. Examples
of this type of ADR include:

- Cervical cancer from Diethylstilbestrol

-Teratogenic effect from Thalidomide, Phenytoin



2.1.3 The severity of ADR symptoms

The severity of ADR symptoms presents in different manners including mild,

moderate, and severe as shown below.

1) Mild or minor ADR is few ADR symptoms with no treatment needed.
The drug may be stopped or not stopped.

2) Moderate ADR usually occurs on major organs. Patients with moderate
ADR symptoms needs to be treated, hospitalization or stay in the hospital for at least
1 day.

3) Severe ADR is an ADR occurring with important organs, severe and
death. This ADR is required hospital stay or intensive medical care such as Steven
Johnson Syndrome (SJS), Toxic epidermal necrosis (TEN), Anaphylactic shock.

2.1.4 Methods for reporting ADR

In general, the country's ADR monitoring center has a platform or an ADR
reporting forms to report the ADR occurring in hospital or healthcare setting. The
healthcare professionals have a role to records or report ADRs using the form and
sent ADR reporting to the PV center of each country. Reporting ADR by healthcare
professionals may be required by law or a voluntary report depending on the policy
of each country. For example, ADR was voluntarily reported to PV center in Lao
PDR through electronic mail, post, and fax to the ADR center of the country
directly.(20)

The suspected symptoms or adverse event occur during drug used may be
related or not related to the drug. Therefore, the likelihood of adverse event should be
analyzed and assessed based on several information including symptoms, drugs used,
and patient data. The detail of each information should be provided in ADR reporting
was shown below. (15, 20)

1) Patient information: patient identification number (HN), age, gender,
patient health condition, etc.

2) Suspected symptoms: symptom characteristics, location of symptoms or
events, time of occurrence, symptoms after discontinuation or when repeated drug (if
any), laboratory results (if any), the severity of symptoms

3) Suspected drug: name of drug, lot number, the manufacture, dosage form,
date of use and stop suspected drugs, indication of drug use

4) The concomitant drugs: this includes the patient's own medications, herbal
medicines, and supplementary products: name of the drug, the manufacture, dosage

form, indications for use, date of use and discontinuation of drug use.

5) Risk factors of the patient: history of the disease or comorbidity such as
liver disease, kidney disease, drug allergy history etc.



The data obtained was used to assess the association of ADR with suspected
drug by using the World Health Organization criteria (The WHO causality assessment
of ADR reporting) (21) or by causality assessment tool for each country set. The
popular tool is Naranjo's algorithm.

2.1.5 Naranjo’s Algorithm (ADR probability scale Naranjo’s Algorithm)

The ADR probability scale Naranjo’s Algorithm consisted of 10 standard
questions with a score for each question ranging from +2 to -1. The meaning of total

score was shown below.
Total score <9 = Certain or Definite high probable
5-8 = Probable
1-4 = Possible
<0 = Not likely (Doubtful or Unlikely).

Table 1 Example of assessment the likelihood of adverse reactions from drug
using of Naranjo’s Algorithm

Standard question Yes No | Unknown | Score

1. Boden B 2e9mudndemnvendylonaccdo  + 0 0
1. Have ever been concluded or reported this
reaction to this drug of suspicion

2 mmwwjmonnmﬁmoevmjmﬂosueh +2 -1 0
59l

2. An adverse reaction occurred after the suspected
drug was administered.

3. avmvucwg&onwmoema&)o@ng‘&a +1 0 0
3. Adverse reactions improved when
discontinuation of the intended drug

4. evmvumguﬂonnm’moeusmgcmﬂmeh +2 -1 0
5908
4. Adverse reactions recur when reuse the drug




Table 1 (continue)
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6. The reactions were repeated when the
placebo was given

Standard question Yes No | Unknown | Score
5. qzé’)ﬁS@‘n‘lﬁcﬁogvs‘)mocﬁoa‘mmcmognvamm -1 +2 0
T
5. The reaction can be caused by other drugs
suspected _ .
6. UGN3eacRoguncioldsuegimen -1 +1 0

8UBRSegancsciosc Db B nog: |+ 0 0
V06 ’
8. Severe reactions occur when the dose is
increased or decreased

9, e%gﬁauc&@BU:S%5@0ccu?sh§ﬁm‘§mcc5ocf)826 +1 0 0
SLEBINOY

9. The patient had a similar reaction to the
previous dose.

10. evmvécz?gg&qnmnﬁ@nmﬂd’é’umu +1 0 0
S UBLINBO NS LNWVES L

10. The adverse reaction has been evidenced by
an appropriate method

2.1.6 Evaluation of health products against adverse drug reaction

1) Product reaction (ADR / Vaccine reaction) identify the probability level
Probability level is defined as the results of an assessment of the degree
suspected drug association with an adverse event classified into 5 levels as follows:
1.1) Certain is defined as clinical symptoms including laboratory

abnormalities that have characteristic as follow

1. Occurred during the period consistent with the use of the
suspected drug.

2. It cannot be described by existing disease or by other drugs or
chemicals.

3. When you stop using the drug, you have a noticeable
improvement in symptoms or recovery.

4. If there is a need to re-use the drug. Adverse events that can be

of

described by pharmacological activity or as evident adverse events must occur clear.
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1.2) Probable means a case of clinical symptoms including abnormal
laboratory results that have characteristic as follow
1. Occurred during the period consistent with the suspected drug
use, and
2. Not likely to be related to an existing disease or other drugs or
chemicals, and
3. When the drug was stopped in question, symptoms improved or
recover from that symptom, but
4. There is no information on the repeated use of the drug.
1.3) Possible means in cases clinical symptoms include laboratory
abnormalities that have characteristic as follow
1. Occurred during the period consistent with the use of the drug in
question, but
2. Can be described by existing diseases or other drugs or chemicals
used in combinations.
3. No information about suspected or incomplete discontinuation of
the drug
1.4) Unlikely means in cases of clinical symptom including abnormal
laboratory results that have characteristic as follow
1. The duration of symptoms inconsistent with the duration of drug
use; and
2. It can be clearly explained by existing disease or other drug or
chemical combination.
1.5) Cannot be divided into level (Unclassified) it means no data to
indicate the relevance of the health product to the occurrence of the adverse event,
please specify the reasons.

2.2 Definition and importance of ADR monitoring

ADR monitoring is a process of continuously monitoring undesirable effects
suspected. to be associated with-medicinal products. Usually, this process occurs after
the medicine is launched in the market. ADR monitoring system is-a system used for
collecting, classifying, and ‘analyzing new finformation of ADRs from reliable
scientific resources, and then the content and any action were taken on specific drug
based on the new information of ADRs. After that the information will be circulated
or reported to all health sectors. ADR monitoring system is an important process in
the healthcare system because ADRs data are limited and drug-drug interactions are
frequently not identified in clinical studies. Therefore, post-marketing surveillance or
ADRs monitoring system is performed for several objectives as follows.
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1) To detect the nature and frequency of ADRs

2) To assist the Drug Regulatory Authority, Public Health Programs,
Scientists and Consumer Society to minimize ADRs

3) To provide updated Drug Safety Information to Health Care
Professionals

4) To upgrade package insert and design appropriated package insert
information and dissemination of information for marketing

5) To disseminate safety information by designing proper education
program to consumers

6) To identify risk factors that may predispose, induce or influence the

development, severity and incidence of ADRs.(22)

2.3 Steps of ADRs monitoring

There are 4 important steps in ADRs monitoring. The concept of each step is
shown below.
2.3.1 Identifying adverse drug reaction (ADR)

The first step of ADR monitoring is to identify ADRS. In this step definition
of ADRs is important thus reporter should understand the ADR definition. Although
several ADR definitions exist, the WHO definition is internationally accepted and
most widely used. According to WHO definition, therapeutic failures, intentional and
accidental poisonings, drug abuse, and adverse events due to errors in drug
administration or noncompliance (taking more or less of a drug than the prescribed
amount) are excluded. ADRs are mainly identified in the pre-marketing studies and in
the post-marketing surveillance studies. Disadvantages of the pre-marketing studies
are lack sufficient knowledge to extrapolate information collected from animal studies
directly into risks in humans and very few numbers subjects (not more than 4000).
Another major disadvantage is that clinical trials cannot be done in the rare group of
subjects such-as children, the elderly, and pregnant women. In addition, clinical or
pre-marketing studies cannot generate information-on long-term adverse effects.
Therefore, only clinical or pre-marketing studies type A ADR is known during
clinical or pre-marketing studies. So, all other types of ADRs can only be identified in
post-marketing surveillance.(8) Nowadays, 3 methods are used for identifying adverse
drug reactions of post-marketing surveillance.
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1) Anecdotal reporting

The majority of the first reports of ADR come through anecdotal
reports from individual doctors when a patient has suffered some peculiar effect. Such
anecdotal reports need to be verified by further studies, and these sometimes fail to
confirm the problem.

2) Intensive monitoring studies

Intensive monitoring studies provide a systematic and detailed
collection of data from well-defined groups of inpatients. The surveillance is done by
specially trained health care professionals who devote their full-time efforts towards
recording all the drugs administered and all the events, which might conceivably be
drug-induced. Subsequently, statistical screening for the drug-event association may
lead to special studies.(8)

3) Spontaneous reporting system (SRS)

Spontaneous reporting system (SRS) is the principal method used for
monitoring the safety of marketed drugs. In UK, USA, India, and Australia, the ADR
monitoring programs in use are based on spontaneous reporting systems. In this
system, clinicians are encouraged to report any reaction related to drug use. Usually,
attention is focused on new drugs and serious ADRs. The rationale for SRS is to
generate signals of potential drug problems, identify rare ADRs and theoretically
monitor continuously all drug used in a variety of real conditions from the time they
are first marketed.(21) The strengths of this method are simple, effective, inexpensive
and continuous. In addition, ADRs from uncommonly used medicines or ADR rarely
reported from other methods may be detected. However, the weakness of this method
is under-reporting, vary of report rate, and clinical information supplied is limited.

2.3.2 Assessing causality between drug and suspected reaction

Causality assessment is the method to assess the relationship between a drug
and a suspected reaction is established. There are 3 approaches to assess causality
including opinion of an individual expert, the opinion of a panel of experts, and
formal algorithms.(21)

For the opinion of an individual expert approach, an individual expert in the
area of ADRs would evaluate the case. In the process of evaluation, the expert may
consider and critically evaluate all the data obtained to assess whether the drug has
caused the particular reaction. A panel of experts adopts a similar procedure to arrive
at a collective opinion. Using formal algorithms, collected data is subjected and
critically assessed by using one or more standard algorithms. Some of the important
algorithms used are Naranjo, WHO, European ABO system, Kramer, Bayesian, and
French imputation method.
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There is no gold standard for the causality assessment method. The
categorization of the causal relationship between a drug and suspected adverse
reactions varies with the scale adopted. WHO scale categorizes the causality
relationship into certain, probable, possible, unaccessible/unclassifiable, unlikely,
conditional /unclassifiable. The Naranjo’s scale categorizes the reaction as definite,
probable, possible or unlikely. In general, the following 4 different basic points can be
considered in attributing a clinical adverse event to the drug including temporal time
relationship between suspected reaction and drug, de-challenge (cessation of drug),

re-challenge, (reintroducing drugs), and likelihood of other possible causes.(21)

2.3.3 Documentation of ADR in patient’s medical records
After identifying and assessing the causality of ADR, documentation of ADR
in patient’s medical records should be done. This process is used for alerting
clinicians and other health care professionals to the possibility of a particular drug

causing the suspected reaction.

2.3.4 Reporting serious ADRs to Pharmacovigilance centers /ADR regulating
authorities

According to FDA, a serious reaction is classified as fatal, life-threatening,
prolonging hospitalization, and causing a significant persistent disability, resulting in
a congenital anomaly and requiring intervention to prevent permanent damage or
resulting in death.

Hatwig SC et al, categorized ADRs into 7 levels as by their severity. Level 1
and 2 are categorized to mild ADR whereas level 3 and 4 are categorized to moderate
ADR, and level 5, 6 and 7 are categorized to severe ADR.(23)

Karch and Lasanga classified severity into minor, moderate, severe and
lethal.(24) In minor severity, there is no need for antidote, therapy or prolongation of
hospitalization. To classify as moderate severity, a change in drug therapy, specific
treatment, or-increased in-hospitalization by at least one day is required. Severe class
includes all potentially ‘life-threatening reactions causing permanent damage or
requiring intensive medical care. Lethal reactions are the one which directly or
indirectly contributes to the death of the patient. Different ADR regulatory authorities
are - Committee on the safety of medicine (CSM), adverse drug reaction advisory
committee (ADRAC), MEDWATCH, Vaccine Adverse Event Reporting System.
WHO-UMC international database maintains all the data of ADRs.(21)
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2.4 Component or information required for ADR reporting

There are 5 components or required information for ADR reporting.

1) Patient Information: name the patient, age, sex history of drug allergy
etc.

2) ADRs Description: date of founding the symptom, level of symptom
severity.

3) Information Related to Suspected Drug(s): Name of drug, company of
manufacture, dosage, instructions for use, date of use and stop using drugs,
indications of that drug

4) Information on Management of ADR

5) Information about the reporter: doctors, pharmacists, and nurses

2.5 ADRs monitoring and reporting system in Lao PDR

There is only one national pharmacovigilance (PV) center in Lao, PDR. This
center was officially inaugurated in the year 2012. The PV center communicates all
ADR reporting data to WHO —UMC for incorporating in the international database.

Spontaneous report system (SRS) is an approach process to monitor and
report ADR at hospital in Lao PDR. In this system, doctors will identify patient’s
ADRs. The doctors will assess causality between drug and suspected reaction. After
that, important component of ADR reporting will be reported to the pharmacist. The
pharmacist will collect data and record ADR reporting form. Then the pharmacist will
send the report to the PV center. After that, the PV center collect data, evaluates and
synchronizes information to WHO- UMC.

Although Lao PDR has PV center and system to report ADR, currently the
number of ADR reporting is very low when compared with other countries. For
example, in Settathilad hospital, one of the tertiary hospital in Lao PDR where uses
SRS approach to monitor and report ADRs, the number of ADR reporting is
approximately 6 cases per-year. Previous data indicated that there are only 5, 2, 3, and
15 cases of ADR reporting in years 2017, 2018, 2019, and 2020, respectively.
Although underreporting of ADRs is a common problem in the SRS, there is no tool
to enhance ADR reporting in Settathilad hospital in Lao PDR. In addition, there is no
trial to evaluate factors related to low ADR reporting.
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Adverse Drug Reaction Reporting Form

A'D RIEG RV

I Patient Information

Patient’s mitials: Patient ID:

Date of Birth: Age: Body height (cm): Weight: Sex: [dMale [JFemale

II Details of Adverse Drug Reaction (ADR)

Date of onest: Outcome: [ Recovered (Date): Not yet recoverad: O
[ Fatal (Date of death): Unknown: O

Description of ADR(s):

Suspected drug(s) - Dosage | Frequency Route Date Date g:m.(s)

n—mh-rmm-nu started stopped using drug

1.

2.

3.

4.

5.

Other consumed at the same time and/or 3 months before

1

2.

3.

Other relevant information: e.g. medical history, allergies, pregnancy, smoking, alcohol use, challenge] (if performed). Please
enclose any relevant laboratory results.

III Management of Adverse Reaction
Hospitalisation (following the ADR): Oves Ono O Already hospitalized before ADR occumred

Do youconsider thereactionto be serious? O Yes Oo
Ifyes, pleaseindicate why the reactionis considered to be serious (please tick v all that apply)

[J Patient died due to reaction [ mvolvedor prolonged in-patient hospitalization
O vife threatening O Involved persistent or significant disability or incapacity
O Congenital anomaly O Medically significant, please give details:
IV Particulars of reporter
Name and sumame: Hospital: Date:
Position: Date: o e
Tel: E-mail: )
Signature: RefNo:
Certified by authority:

Figure 4: Spontaneous report ADRs form.(25)
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2.6 Pharmacovigilance (PV) system in Lao PDR

The World Health Organization (WHO) defines PV as “the science and
activities relating to the detection, collecting, researching, assessment, understanding,
evaluating information from healthcare providers and patients on the adverse effect of
medication, biological products, herbals, vaccines, medical device, traditional and
complementary medicines with a view to identify new information about risk
associated with products and prevention of adverse effects or any other possible drug-
related problems that cause harm to patients”. According to the WHO Program for
International Drug Monitoring (WHO PIDM), the purpose of PV program is to
address patient safety in relation to the use of medicines globally. Many initiatives to
support PV activities have been undertaken including the Strengthening
Pharmaceutical Systems (SPS) Program in developing countries.(26, 27)

Lao PDR is a low to middle income country in the Asia region. The
establishment of the PV system in Lao PDR follows the WHO Pharmacovigilance
Drug Monitoring Program and covers the following 5 main parts of PV system
including 1) Protection, policy, and law 2) Systems, structures and coordination of
relevant parts 3) Signal type and protection information 4) Evaluation and risk
assessment and 5) Control and risk communication.

Since PV system is important for patient safety, pharmacovigilance (PV)
center in Lao PDR has been established for several reasons. The main purposes for
the establishment of the PV Center in Lao PDR are:

1) To improve the treatment of patient health by collecting data, analysis
and managing reports on health problems associated with the drug used, such as
ADRs reports and medication error reports.

2) To reduce the errors in prescribing, dispensing and using of medicines
by patients.

3) To monitor ADRs that is associated with poor quality medical products,
which could be substandard and counterfeit.

4) To coordinate various activities related to data collection, ADR
reporting from public health programs such as tuberculosis, HIV, and malaria.

5) To determine risk factors related to ADRs such as demographic, ethic,
genetic factors, drug-drug interaction, drug and food factors.

6) To determine the mechanisms that could possibly induced ADRs.

7) To assess the benefits and risks of medical products and to avoid the
risk associated with medicinal use.

8) To promote the rational use of the drug in Lao PDR.

9) To communicate and educate people about the risk associated with
poor quality and unsafe pharmaceutical products or vaccines.
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10) To maintain the national ADR database.

11) To alert the people or patients, policymakers, health care
professionals, manufacturers/or distributors about the safety issues related to poor
quality of health products.

12) To support the training of PV for university students, health care
professionals and consumers.

2.6.1 Basic principle of the law of the Lao national policy and in the law on

drug and medical product

According to WHO definition, Pharmacovigilance (PV) is the science and of
detection, assessment, understanding and protection or problems associated with drug.
Pharmacovigilance is mentioned in the Lao national policy and in the law on
medicines in 2003. The center for PV and evaluation of ADRs must be established to
provide all necessary information to the population and the Law on Consumer
Protection, which promotes the protection of consumers with regard to dangerous and
inferior products and protects the rights of consumers.

Depending on the national policy in Lao PDR code 7.7 mentions that the
toxicology center must be established. This center focuses on monitoring of adverse
effects of the use of prescribed drugs and self-medication and in cases of toxicity
caused by drugs, chemicals and other health products.

In the law on medicines said that the toxicology center must collect data,
evaluate and communicate on adverse reactions to health professionals, institutions
and the population to raise their awareness.

2.6.2 Establishment practice and role of participatory in PV system in Lao PDR

The established procedures for reporting of PV activities (information sent to
PV center) such as detection of signals, evaluation of risks, decisions for corrective
action, and communication of information related to drug safety in each department in
all health delivery systems are crucially essential. The following section provides the
roles of each party in the PV reporting system in Lao PDR.
1) Roles of patients and consumers
Patients and consumers should be encouraged to report any suspected
ADRs experienced in the course of their treatment immediately to their healthcare
providers or directly to the national PV center.-In case of children or malformation
patients or elderly patients, their relatives or caregivers should be encouraged to
report suspected ADRs too.
2) Roles of health service location
The directors and executives of health service locations are responsible for
building the systems to promote the establishment of PV monitoring programs in their
own institutions as shown below.
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2.1) Health care professionals such as the doctors, pharmacists, nurses,
other cadre of health workers including professional responsibility to monitor, detect,
control, prevent and report any medication errors and to the persons responsible for
PV monitoring in their own institutions.

2.2) Support the awareness about PV and drug information and to build
a database for ADRS reports and poor quality products.

2.3) Develop training plans for employees to promote PV systems.

2.4) Health service institutions should promptly report any suspected

case of ADRs and/or deaths cases related to the use of health products.
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Figure 5: The performance of PV system in Lao PDR.(25)
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3) Reporting of ADRs in Lao PDR

Doctors, pharmacist, nurses, midwives, and other health care professionals
as well as patients can report ADRs. The reporters must ensure that all information of
the patients, the suspected drugs, and the adverse events experienced are properly
documented in the standard ADRs form(s) provided by the PV Center. In addition, the
reporter should report every incident about the ADRs that happened in the process of
treatment, including any suspected cases related to the drug, vaccine, a biologic
product, or a traditional medicine. For reporting time, variations are depending on the
severity of ADRs as shown below:

i. The ADRs reports should report immediately even if there is not

enough information (initial report). This would give an opportunity for continuous
monitoring and clinical investigation of the suspected cases.

ii. If reporting ADRs for hospitalized patients, adequate information
and data of the patient should be collected and the patient’s condition be continuously
monitored.

ili. The ADR reporting should be sent to the National PV centre in an
timely manner consistent with the established PV reporting system outlined below:

- Report ADRs in patient morbidity cases should be reported
immediately within 7 days or of detecting or suspecting the ADR.
- ADRs of any case should be reported within 15 days of detecting
the ADRs.
- Reports of ADRs in normal or mild cases can be collected and
reported on the 5" day of every month.
4) Submitting ADRS reporting
- For health service locations with pharmacy services, health care
professionals can submit ADR reporting to the hospitals” pharmacy departments for
compilation-and reporting to the hospitals management to be -endorsed before
submitting to the national PV centre. In urgent cases the reports should be sent
directly to the National PV centre.
- For health service location that have no pharmacy services, healthcare
workers should send ADRs reports directly to the National PV centre. All setting can
submit ADR reporting to National PV center through 5 ways including postal, e-mail,

online form, fax and telephone.
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5) Step of evaluation and reply

- The National PV center would recheck and identify reported ADR to
identify ADRSs reporting to identify stages of the reports. If the ADRs are serious and
life-threatening, then the pharmacovigilance center would immediately advise the
responsible health service location directly with appropriate actions to be undertaken.

- “In urgent cases, especially with serious ADRs, the National PV center
should immediately collect and recheck information. Then advice the reporter and
health service location on what necessary actions to implement.(20)

2.7 Tool for enhancing ADR reporting

2.7.1 Qverview of tool for enhancing ADR reports and studies related to ADR
reported tool

In Thailand, TaWai for health system is one of the tools for enhancing ADR
reporting in patients even without the research to confirm. However, it has been tried
out to use in the form of problem management in the community. The result founded
that it can improve ADR management well. Furthermore, TaWai for Health is also
ADR reporting in each year, ADRs reporting has increased every year from using this
system.

Ines V et al, 2012 performed the study in Portugal to promoted spontaneous
reporting of ADR by using hyperlink to enable online ADR reporting through the
hospital’s electronic patients record (EPRs). The result showed the median number of
ADRs reporting per month significantly increased after using hyperlink access to
EPRs. Furthermore, the serious ADR reporting increased by three fold and the non-
previously reported ADR cases increased by four and half fold compared with the
hospitals where the hyperlinks were not installed.(3)

Delphine A et al, 2014 performed study to assess, performances and effects
of a new ADR reporting system via online. The characteristics of the online
notifications including numbers of ADRs, ADRs reporting and file processing times,
type of reporters, suspected drugs, "seriousness” and-nature of ADRs were evaluated,
and reported to the RPVC between 2010 to 2011. The results demonstrated a total of
online 312 reports over a 18-month period. This showed a 45% increase in the
number of reports from ambulatory healthcare professionals after implementing the
new reporting tool. In addition, it is feasible to deploy an online ADR reporting
system used by health professionals in current practice. Moreover, this has been the
first published study demonstrating that an online reporting tool could help save time
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on the ADR reporting period and file processing, which is essential to generate early
safety.(6)

Ribeiro-vaz | and colleagues (2016), performed a systematic review and
meta-analysis study (SR-MA) to evaluate the use of information systems in the
promotion of adverse drug reactions reporting. The studies reported the data related to
the number of ADRs before and after each intervention were implemented. The
results of MA showed that using information system can increased the number of
ADRs report by 1.2 fold.(1)

In Portugal, there was study implemented electronic health records to
enhance ADR reporting in hospital. The result of this study indicated that electronic
reporting interventions increased the number of ADR reporting by 2-fold. Therefore
the establishment of electronic health records and ADR reporting systems would be
an efficient method of increasing ADR reporting .(13)

De Vries ST et al (2017) performed a study to reveal the factors that may
influence healthcare professionals (HCPs) and patients to use a mobile application for
ADR reporting. The results showed that the factors that may influence the use of the
mobile application were the types of feedback given on ADRS reports, access factors,
ease of using the systems, social factor, type of language, the source of safety
information being provided through the application and the security of the mobile
application.(28)

AJ Avery et al (2015), performed study to evaluate the pharmacovigilance
impact of patient reporting of ADRs by analyzing reports of suspected ADRs from the
UK Yellow Card Scheme (UK YCS) and comparing reports from patients and HCPs,
and also to elicit the views and experiences of patients and the public about patient
reporting of ADRs. The result of this study indicated that Compared with HCPs,
patient reports to the YCS contained a higher median number of suspected ADRs per
report, and described reactions in more detail. The proportions of reports categorized
as ‘serious’ were similar; the patterns of drugs and reactions reported differed. Patient
reports were richer in their descriptions of reactions than those from HCPs, and more
often noted the effects of ADRs on patients’ lives. Combining patient and HCP
reports generated more potential signals than HCP. reports alone; some potential
signals in the “HCP-only’ data set were lost when combined with patient reports, but
fewer than those gained; the addition of patient reports to HCP reports identified 47
new ‘serious’ reactions not previously included in ‘Summaries of Product
Characteristics’. Most patient reporters found it fairly easy to make reports, although
improvements to the scheme were suggested, including greater publicity and the
redesign of web- and paper-based reporting systems. Among members of the public,
8.5% were aware of the YCS in 2009. In conclusions, the patient reporting of
suspected ADRs has the potential to add value to pharmacovigilance by reporting
types of drugs and reactions different from those reported by HCPs; generating new
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potential signals; and describing suspected ADRs in enough detail to provide useful

information on likely causality and impact on patients’ lives.(29)
2.7.2 TaWai for health tool Thai version

TaWai for health is a tool for reporting and monitoring systems various
health problems related to health products including the reporting of adverse reactions
and suspect substandard and poor-quality health products. This system was designed
and developed by research teams from Prince of Songkla University, Thailand to
monitor public health safety and report various health problems. This system was
designed to usable for patient and health care professional and apply in both hospital
and community setting. The preliminary test to determine an effectiveness of this tool
in Thailand indicated that established TaWai for health can improves the efficiency of
drugs and health products used appropriately. Furthermore, it helps reduce
government expenditures for detecting product hazards.(8) This tool composed of
several part including ADRs report, report a suspect product and report an
exaggerated as following:

1. Information on people affected by the product such as name the patient,

age, sex and history of drug allergy, etc.

2. The detailed information of the symptom includes the date of founding
the symptoms, level of symptom severity.

3. Type of product causing adverse reactions such as modern medicine,
traditional medicine, supplementary medicine.

4. The source of products that induce ADR included public hospital,
communities’ health service center etc.

The study of Rungnapha Kongwong et al in Thailand (2020) aimed to
determine the situation of using the TaWai for Health tool and improve the efficiency
of using it in consumer protection by using two steps of operation. The first step was
to analyze the report situation from the database by using data evaluation form and
management situation by -interviewing 2 TaWai system administrators. The second
step was to increase the efficacy of TaWai for Health applications for consumer
protection. The data from in-depth interviews from 6 experts and opinion hearing
from 33 stakeholders were used to try out and develop the customer protection
procedure using TaWai for Health application by the customer protection team at
Ubon Ratchathani.(30)

The result from TaWai for Health database showed a total of 2,266 consumer
protection problem reports in tree titles, including 1,366 illegal or harmful product
reports, 611 adverse product reaction reports, and 289 illegal advertisement reports.
Among these reports, only 636 reports were recorded as complete reports, which
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accounted for 28.06 % of the total. Data analysis showed that the low complete report
rate due to irregular check and update the reports of case managers, lack of
understanding of case management system, and vagueness of concrete management of
daily reports. TaWai for Health networks needs the self-learning media for more
understanding the application management and implementation.

To develop the efficacy of the TaWai for Health application, the researchers

created the practical management guideline applied from Surveillance and Rapid
Response Time (SRRT) method. The experts and stakeholders proved the guideline
before implementation. After four times of implementation and evaluation by TaWai
for Health network in the study area, this procedure was practical and able to resolve
the problem in time. The management guideline was including five steps. The first
step was the problem report. The second step was to check and prioritize the report.
The third step was problem management in order to the urgency of the problems. The
fourth step is the case summary and updates of report status. The final step was the
monitoring and evaluation.(30)

Furthermore, TaWai for health are also ADR reporting in each year, which
demonstrated that ADRs reporting has increased from before without TaWai for
health tool. The number of ADR reporting in.2019 and 2020 were 634 and 932 cases
respectively.(31)

2.7.3 Example of procedure for reporting adverse reactions in TaWai system
(TaWai Chatbot)
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2.7.4 Example of procedure for reporting adverse reactions in Chatbot system
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2.7.5 Advantage and weakness of tool between TaWai system and Chat bot

1) Web TaWai
Advantage Weakness

- A lot of detail - Expensive
- Can enter very detail information - A lot of time to report

2) Chat Bot

Advantage Weakness

- Easy to report - Cheap
- Short time, quick - Limited detail information

2.8 Clinical trial

2.8.1 Overview of clinical trials

The randomized controlled trial is the principal method for obtaining a

reliable evaluation of effect because a properly planned and executed clinical trial is a
powerful experimental technique for assessing the effectiveness of an intervention.
A clinical trial is defined as a prospective study comparing the effect and value of
intervention(s) against a control in human.(32) At baseline, the control group must be
similar in relevant respects to the intervention group to ensure that differences in
outcome come from an action of the intervention. The clinical trial is also called a
clinical study. It is often classified into four phases of study. The details of each phase
are given below.

1. Phase I trials are the first trials in humans and usually conducted in a
small number (No more than 50 -100 subjects) of healthy volunteers and limited to a
single dose or a few repeated doses. It is also called pharmacology and toxicity trials.
The objective of this phase is to define initial safety, identifies toxicity of drugs or
product in human, and also to- establish- pharmacokinetic and pharmacodynamic
profiles of the drug.

2. Phase 1l trials are also called initial clinical investigation for treatment
effect trials. The objective of this phase is to evaluate the efficacy and short-term
safety in prime clinical conditions in selected populations and to establish efficacy,
side effect, clinical toxicities of the drug. Usually, studies in this phase provide the
information of optimal dose or therapeutic dose range of drug or product.
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3. Phase Il trials are sometime called full-scale evaluation of treatment
trials. This phase is a large-scale pivotal study that is designed to evaluate both the
efficacy and safety of an intervention. It is conducted in specific subject populations
for which the drug is intended and conducted before regulatory submission and
provides most of the information required for labeling.

4. Phase IV trials or post-marketing surveillance trials are conducted after
local regulatory approval or after the product available on the market. Trials in this
phase are designed to differentiate the drug from others in its class, compare its
efficacy against similar marketed compounds, and demonstrate health economic
benefits in “real world” settings.

2.8.2 Types of clinical controlled trial

In general, randomized controlled trials designed are classified into two types
including parallel design, and crossover design trials.

A fundamental requirement for the use of the crossover design is that the
condition being studied must be stable, so that it will return to the baseline state when
a test or intervention is stopped, allowing subsequent assessment of the intervention
under the same conditions. This design is defined that the study is permitted the
comparison of different intervention in the same subject (Figure6) while in parallel
design each patient receives only one intervention (Figure7). The problems of parallel
design are many inter-subject variations and a large number of patients required while
the subject variation between groups is eliminated and a few numbers of required
patients are advantages of crossover design. One problem of crossover design is that
the administration of the first intervention may influence the response to the second,
called carry-over effect (32, 33), however it can be minimized by designing the trials
with a suitable wash-out period between intervention or conduction the within patient
design.
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Figure 7: The parallel design

2.8.3 Randomization in clinical trial

Randomization is the process of assigning trials subjects to either
intervention or control groups by chance to reduce potential bias. Therefore, the
randomization should be performed to reduce the selection bias of each site and
balance all prognostic factors and other characteristics of each study area.(34)
Whatever the randomization process is used, the report of the trial should contain a
brief but clear description of randomization method. The report of the trial should
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clearly indicate the type of randomization method and how the randomization is
implemented.(35)

Generally, there are two types of randomization method including fixed
allocation randomization and adaptive randomization procedures. Fixed allocation
randomization assign the intervention to subjects with a pre-specified probability, and
this probability is not altered as the study progress. In contrast, the adaptive
randomization procedures will be change the allocation probability as the study
progress. In this study, five methods. of fixed randomization including cluster, simple,
blocked, and stratified randomization, and overall of adaptive randomization are
reviewed.

1) Cluster randomization

Cluster randomization is a sampling population as a whole group not the
individual. Usually group of population was randomized based on the needed area
without the need to make a list of the population and sampling the population. For
example, physicians or group practices in hospital, health plans, or even geographic
regions (counties or states) can be defined as clusters. Therefore, cluster randomized
trials (CRTs) will be involved randomization of groups (clusters) of individuals to
control or intervention conditions. This type of design is commonly used to evaluate
non-drug interventions, such as policy and service delivery interventions. In our
study, we aim to determine effectiveness of TaWai tool in Lao version which is non-
drug intervention. Thus, we performed a cluster randomized trial design for our study.
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Figure 8: The cluster randomized

2) Simple randomization

Simple randomization is a simple and the most basic method of random
treatment assignment. The classic technique of this method is the tossing an unbiased
coin for each trial participant. In practice, for small studies, instead of tossing a coin
to generate a randomization schedule, a random digit table on which the quality likely
digits 0 to 9 are arranged by rows and columns is usually used to accomplish simple
randomization. The advantage of this method is easy to practice. However, there are
important limitations including risk of imbalance number of subject and imbalance
prognosis between groups, especially for small sample size.

3) Blocked randomization

This method is also called permuted block randomization. It is used to
avoid serious imbalance in the number of participants assigned to each group as could
occur in simple randomization. The problem of this method is that assignment to the
last person in each block can be known if the treatment was not blind. However, this
problem can be solved by randomly varying block size. The detail of this method is
provided below.

“Blocks” having equal numbers of As and Bs (A = intervention and B =
control, for example) are used, with the order of treatments within the block being
randomly permuted. This process is repeated for consecutive blocks of participants
until all participants are randomized.(36) For example, a block of four has six
different possible arrangements of two As and two Bs (Figure 9). A random number
sequence is used to choose a particular block, which sets the allocation order for the
first four subjects. Similarly, treatment group is allocated to the next four patients in
the order specified by the next randomly selected block.
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1. ABAB 2. BABA | 3. AABB | 4. BBAA 5. ABBA | 6. BAAB

Figure 9: The example of block of four

4) Stratified randomization

Stratification can add to the credibility of a trial, as it ensures treatment
balance on these known prognostic factors, allowing easy interpretation of outcomes
without adjustment. Stratified randomization requires that the prognostic factors be
measured either before or at the time of randomization. For example, in a trial of
chemotherapy for breast cancer, suitable stratification factors might be menopausal
status and estrogen-receptor status. Each factor was divided into two groups or strata
(i.e., premenopausal or postmenopausal). Within each stratum, the randomization
process itself could be simple randomization, but in practice most clinical trials use
some blocked randomization strategy. As an example of stratified randomization with
a block size of four, suppose an investigator wants to stratify on estrogen receptor
status (ER+ or ER-) and menopausal status (premenopausal or postmenopausal).
Thus, the design has 2x2 = 4 strata. The randomization for this example appears in
table 3.
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Table 2: Stratified randomization with block size of four

Strata | estrogen receptor status | menopausal status | Group of assignment
1 ER- + ABBA, BABA, ...
2. ER+ + BABA, BBAA, ...
3. ER- - AABB, AABB, ...
4. ER+ - Etc.

Where ER+ and ER- are estrogen receptor positive-and negative, respectively, + and -

are pre- and postmenopausal, respectively.

5) Adaptive randomization

Adaptive randomization method is divided into two types including
baseline adaptive, and response adaptive randomization.

Baseline adaptive randomization uses the differences in number of
participants, which are greater than pre-specified value to adjust the probability of
assigned participants. This method is being used especially in clinical trials of cancer
where several prognostic factor need to be balanced. The advantage of this method is
protection of a severe baseline imbalance for important prognostic factors. Response
adaptive randomization uses information on participant response to intervention
during course of the trial to determine the allocation of the next participant. This
method is not commonly used because it is complicated and many clinical trials do
not have an immediately occurring response variable.

Allocation concealments are methods used to implement the random
allocation sequence, clarifying the sequence were concealed until interventions were
assigned. They are important methods to avoid both conscious and unconscious
selections of patients into the study. ~That means the advantages of randomized
process -still remain if the allocation concealment was conducted. Typically,
“Allocation concealment” is the term used to describe this process and underpins
successful randomization strategies.(37) There are several methods to concealment
such as envelopes, numbered containers or central telephone etc.
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2.8.5 Outcome assessment

Outcome assessment is a key step in clinical trial. The evaluation of each
intervention progress after the start of the study needs to be done in an objective,
accurate and consistent manner so that the study as a whole provides a meaningful
assessment of the intervention’s relative merits. The methods for assessing and
recording intervention progress need precise definition in the study protocol.(37)

For clinical trials intervention, selection of the proper outcome and the
appropriate test method for evaluation intervention depends on objective to
development and study design.

2.9 Studies related to ADRs monitoring and reporting system

Lao PDR has monitored the ADR using the SRS system since 2012.
However, ADR reporting in Lao PDR has always been a problem with low reporting
rates. Due to less cooperation from HCPs, there was an effort to determine the cause
of various factors that make HCPs do not report ADRs such as In the United States, in
Rhod Island (38), and Cape Town (39). Previous studies in the United Kingdom
reported that there are 7 factors related to underreporting of ADRs including:
Complacency, Fear of litigation, feel guilty for causing the patient suffering (guilt),
wants to keep the report or publish it as its work (ambition), not interested in the
report (ignorance), lack of confidence in the report (diffidence), unsure if ADR or not,
and often claimed that the barn and no time (lethargy).(11)

According to previous study in Thailand, the reasons for underreport of
ADRs in Thailand is similar to United States and United Kingdom studies, but there
are some differences reasons such as unknown of ADR reporting system, unknown of
ADR reporting process, difficulty of reporting forms, most common and mild ADRs
that are already known and not severe.(40) In addition, several studies have been
performed to identify pattern and method for encouraging HCPs to report ADRs. The
summary of those previous studies is provided below in table 1.
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Table 3: Extracts information

Increase
. in
Author Year Study design Tool report(fol
d)
Linder et al (41) | 2010 | Quasi experimental | Electronic ADR reporting 36.17
Chang et al (42) | 2017 | Ecological time Electronic ADR reporting 22.96
series

Rebeiro-Vaz et 2011 | Cluster-RCT Education + Telephone 3.22
al (13) intervention
Herdeiro et al 2012 | Cluster-RCT Telephone+ Education 4
(43) intervention
Raymond Li 2019 | Systematic review - Telephone intervention - 9.26
et al (44) Electronic ADR reporting 13.69
JohanssonMet | 2011 | RCT Reminders 1.52
al (45)
Lopez E et 2015 | Cluster-RCT Education 2.31
al(46)
Figueiras A et 2006 | Cluster-RCT Education outreach 10
al(47)
Shchory Metal | 2019 | Cluster-RCT Education 3
(48)

Li and colleagues (2019) conducted a systematic review to assess the impact
of various strategies to improve ADR reporting published in the last decade by
comparing with the strategies identified in the previous systematic reviews. A total of
10,021 articles were selected and screened. Of these 13 articles met the most common
inclusion criteria which were the provision of educational session such as a
presentation or workshop (31.6%). While using an electronic reporting tool has been
noted to improve ADR reporting 26.3%, using telephone intervention also improves
the reporting by 10.5% and feedbacks of reported ADRs improved by 5.3%. These
results showed that all intervention utilized were effective in increasing the number of
ADRs reports or the proportion and efficiency of ADRs reporting. The multifaceted
strategies resulted in a point estimate increase in ADR teporting by 9.26-fold (—2.21—
17.11, 95% CI) compared to 7.19-fold (-5.29-32.68, 95% CI) for single interventions
(p=0.42). The electronic reporting tools were identified as the common interventional
strategy with a point estimate increase of 13.69-fold (—5.29-32.68, 95%CI) compared
to 4.42-fold (0.66-8.19, 95% CI) for traditional educational methods.(44)
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The use of electronic reporting tools was more commonly identified as an
interventional strategy, and also demonstrates an important advance in utilizing digital
technology to facilitate the reporting of ADRs. For example, Linder et al captured
electronic health records using an application to trigger an ADR reporting when a
clinician discontinued medication due to the ADR.(41) It took the clinicians a mean of
53 seconds to send each report and this resulted in a 36-fold increase in reporting
rates. Furthermore in Chang et al, 2017 increased 22.96 fold.(42)

In Rebeiro-Vaz et al (2012) conducted a cluster randomized controlled to
evaluate of an intervention to improve the number and relevance of report ADRs. The
result demonstrate that the intervention increased the rate of spontaneous reporting of
ADR three times (RR = 3.22; 95% CI 1.33;7.80), when compared to the control
group. The relevance of reporting, with an increase in severe adverse reactions by
approximately four times (RR = 3.87; 95% CI 1.29; 11.61) and in unexpected adverse
reactions by five times (RR = 5.02; 95% CI 1.33;18.93), compared to the control
group. During a period of up to four months, educational interventions significantly
increased the number and relevance of spontaneous reporting of adverse drug
reactions by pharmacists in Northern Portugal.(13) Furthermore, in Herdeiro et al
2012, it similar method with Rebeiro-Vaz et al on evaluate the result of intervention
to improve the quantity of ADR reporting by physician. The result shown that the
education intervention plus telephone interview increased the ADR reporting rate of
4-fold (RR: 3.97; 95% CI 3.86, 4.08; p < 0.001) when comparison with the control
group.(4, 49)

Furthermore, patients can play a major role in identifying, describing, and
preventing ADRs. The studies by Berrewaerts J et al. (2016) highlighted the benefits
of different methods as present below for collecting pharmacovigilance data from
both HCPs and patients.

Firstly, Web-based spontaneous reporting of adverse drug reactions which

was an online reporting. Through: this online program, the number of reports
increased. However, each country has used its own ADR reporting system, and not all
countries have the same data. There was a need to harmonize ADR reporting forms
between countries. Free-text comments in patient reporting forms can be valuable for
pharmacovigilance, and can provide important information on how medicines can
affect individuals and their-lives. This information has been found to be useful in
improving drug surveillance. But few patients are aware that they can submit their
own adverse drug reaction reports. In order to increase consumer participation, the
main reasons for patient reporting were the desire to share their experience, the
seriousness of the adverse reaction, concerns about their own situation, and the lack of
warning information in the patient information leaflet.
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Secondly, web-based intensive monitoring that uses a specific inclusion
point, such as an eligibility criterion whereby patients use a drug for the first time.
Patients are tracked over time using online questionnaires to collect information on
drug use and adverse drug reactions. This type of intensive monitoring can be useful
for post-marketing surveillance. This method will provide quantified data and
information on the time to onset of the adverse reaction and its evolution over time.
The main reason for participation was altruism, while adverse drug reactions or
negative drug experiences were generally less important.

Thirty, analysis of online forum postings were considered an appropriate
source of observational information to supplement data from randomized clinical
trials. From the posted messages, they identified a number of drug-related problems
that were otherwise largely invisible. Analyses of data from websites can provide
useful additional information. Using a similar approach, personal health messages
from online communities have shown that trends in people's positive and negative
feelings about certain medications can be tracked over time.

Finally, mobile phone systems use to monitor drug effects. Cell phones have
proven to be a useful tool for collecting information on drug safety, particularly in
developing countries. This technology offers a low-cost means and is accessible
worldwide. It could be analyzed and transmit data and alerts in real-time. However,
reactions tend to diminish over time, hampering long-term monitoring.(45)

The previous studies demonstrated that the telephone intervention, telephone
intervention plus education or only education, electronic ADR reporting method,
mobile phone system can increase rate of ADR reporting. For Lao PDR, there is no
mobile tool model and method to increase ADR reporting. Therefore, implementation
study to determine effect of developed tools for enhancing ADR reporting in Lao
PDR should be conducted.
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CHAPTER 3
Methodology
Overview:

This research consisted of three phases including 1) Review phases 2) Tool
development phase, and 3) Evaluation phase.

The first phase (review phase) was the systematic review and meta-analysis
to identify and assess types, characteristics, and effectiveness of available tools for
enhancing ADR reporting. The second phase was the tool developing phase. The aim
of this phase was to develop tool for enhancing ADRs report in Lao PDR by
modifying the TaWai mobile system in Thai to Lao version. The last phase was tool
evaluation phase. This phase was performed to evaluate the effects of using modified
TaWai mobile system in Lao version which developed from phase 2. The detail of
each phase was shown below.

3.1 Phase 1: Systematic review and meta-analysis (SR-MA) for evaluating the

effectiveness of available tools for enhancing ADR reporting

This systematic review and meta-analysis was performed to determine the
effectiveness of available tools for enhancing ADR reporting. The systematic review
methodology was conducted according to the Cochrane guidelines (50), and the
PRISMA Statement was followed in reporting the results (appendix 1).(51) A
protocol was prepared following Preferred Reporting Items for Systematic Review
and Meta-Analysis Protocols (PRISMA-P) and registered on the PROSPERO website
number CRD42021277137.

3.1.1 Search strategy

International databases including PubMed, Sciences direct, Web of sciences,
Embase and Scopus were. searched from inception to September 2021 without
language . restrictions. Search terms including (“promote tool” -OR “tool for
Pharmacovigilance”) AND (“adverse drug reaction report” OR “ADR reporting”)
AND “Pharmacovigilance system” OR ‘“vigilance report” AND (“ADE’’ OR
“adverse event’”” OR “AE” ) AND (Clinical trial) were used for searching in each
database.

We aim to determine effect of available tools therefore we selected to include
only experimental study with controlled group. We excluded pre-post study, review or
effect of real word use of program in one group.
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3.1.2 Study selection

The articles were included if they are clinical controlled trial or randomized
controlled to mention the key concept of using information systems or tools for
enhancing ADR reporting in vigilance system, regardless of the length, and language
of study. Two reviewers (Niphonh MONGKHONMATH and Ratree Sawangjit; NM
and RS) were independently screened the study titles and abstracts. Then, the full
texts were evaluated and the articles were excluded based on the following criteria: 1)
Letter to the editor or expert opinion; 2) ADR reporting during clinical trials; 3) Not
related to pharmacovigilance system; and 4) Review article. In cases of disagreement,
a consensus meeting was held with the third reviewer (Panupong Puttarak or Phayom
Sookaneknun Olson; PP or PSO) to decide whether the article should be selected.

3.1.3 Data extraction

Two reviewers (NM and RS) systematically extracted data regarding from
each study publication year, study design, the area covered by the studies (i.e., region,
country, or hospital), type of software (i.e., web-based or mabile), type of institution
(i.e., regulatory authority or universities), target (healthcare professionals or
patients),type of medicine (all, vaccines, chemotherapy, or others), type of ADR
(all/serious ADRs based on the World Health Organization seriousness criteria).
Discrepancies were resolved by discussion between the two reviewers or by
consultation with the third arbitration (PP, PSO).
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3.1.4 Quality assessment of included studies

Quality assessment of included studies were independently assessed by two
reviewers (NM and RS) using Cochrane Risk of Bias (ROB) tool version 2.0 for
RCT.(52) We assessed bias over the following domains: selection bias (random
sequence generation and allocation concealment), performance bias (blinding of
participants and personnel), detection bias (blinding of researchers conducting
outcome assessments), and attrition bias (incomplete outcome data), and reporting
bias (selective reporting), and other sources of bias.

A judgment of ‘low risk’ of bias, ‘high risk’ or bias, or ‘some concern’ of
bias was provided for each domain. Example of ROB assessment was showed in
below

©
= c @ 1%
N £ 55686188 0 8| £
o — o C '§ ';E@C:@Eqa = £ o) an]
o £ S 8o =S cIc o ol 5 T =
Z ) GJC:SL(_)CCS'—Q_('—UOEE 80 S ©
) >_ d © 9T .= ¢0O = ¢ o <@ [<B) o
< $89=28c38dc3d33 88 = S
"’§<8m%cm°‘as‘5“”= O 3
o o
Ribeiro-
Vaz 2011 | @
. O -
Johansan
2011 | @ ®
2
Herdeir
5 erdeiro 2012
Lopez-
a Gonzalez | 2015
Low risk Unclear High risk .

Any disagreements were resolved by discussion or by involving a third
reviewer until consensus was reached.

3.1.5 Outcome measures and data analysis

1) Outcome measure
The outcome of interest was the efficacy of tools for enhancing ADRs
reports. The efficacy in this review was represented by the number of ADRs reported
before and after each intervention.
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2) Statistical analysis

For each study with available data, the rate of increased ADR reporting
and the respective 95% confidence .intervals (95%CI) were calculated. The pooled
effect size was calculated with the inverse variance method using a random-effects
model, and a forest plot was presented.

In case, the means were reported without standard deviations, we
calculated the standard deviation from the information report such as p-values,
confidence intervals.

3) Assessment of heterogeneity

Between-study heterogeneity was assessed using the 1%- statistic which
described the percentage of variation across studies due to heterogeneity rather than
chance. Rules of thumb for interpretation of this statistic suggested that 1°< 30%
equates to no heterogeneity, 1>>30% equates to moderate heterogeneity, 1°>50%
equates to substantial heterogeneity and 12>75% equates to considerable
heterogeneity. For all 1% values above 50%, we investigated potential sources of
heterogeneity.(53)

4) Assessment of publication bias

We assessed publication bias used funnel plots and Eager’s test. If non-
significant or p-value more than 0.5, that means there was no publication bias but
p-value less than 0.5 means there was publication bias.

3.2 Phase 2: Developing and validating modified TaWai in Lao version.
3.2.1 Step of development TaWai application

We developed a tool for enhancing ADR reporting in Lao PDR by
modifying TaWai for health in Thai version with information from phase 1 to comply
with health care system in Lao PDR. The detail of step for development TaWai
application were shown below.

1) Consulted with expert of TaWai application for report ADR.

2) Modified Tawai in Lao version was developed as chatbot by adapted
the template of TaWai for health in Thai version. The TaWai in Lao version was
back-to-back-translated from the Thai version.

3) The information from phase 1 and situation of health care system in
Lao PDR such as pharmacovigilance (PV)and the regulations or laws related to ADR
reporting in Lao PDR were used to develop each component of TaWai chatbot in Lao
version. Information from phase 1, the criteria of a national guideline for PV, the
situation of health care and ADR report in Lao PDR, and the regulation of ADR
reporting or law related to ADR reporting in Lao PDR.The example of information
used for develop each component was shown below.
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(1) The criteria for reporting ADR following WHO guidelines used
in TaWai Thai and Lao PDR versions was showed in table below.

Items Thai version Lao version
1. The patient information v v
2. The detail of ADRs v v
3. The management of ADR v v
4. The reporter information v v

(2) Most of the comparative issues or assessments of TaWai’s
reportable issues criteria in Thailand and Lao PDR are the same or not different
because both are built in instruments and reported according to WHO criteria.

(3) Situations and problems of ADR reporting in Lao PDR

Based on previous survey in Lao PDR, the low rate of ADR reports
is a lot of routine work and lack of time to report. There was no severe ADR, and the
physicians feel that ADR reporting increase their workload, and there was no
feedback after reporting. These reasons related to the common causes of low rate of
ADR report from previous literature, which the main problems of ADR report are a
lot of usual workloads and lack of time, problems related to the organization and
activities of the PV system (10).

(4) Regular and situation of PV system in Lao PDR

Persons who play a role in the reporting of ADRs in Laos were the
doctors, pharmacist, nurses, midwives, and other health care professional as well as
patients can report ADRs. The reporters must ensure that all information of the
patients, the suspected drugs, and the adverse events experienced are properly
documented in the standard ADRs form(s) provided by the PV Center, but in reality
the doctors was identify patient’s”ADRs. The doctors was assessed causality between
drug and suspected reaction. After that, important component of ADR reporting was
reported to the pharmacist. The pharmacist was collected data and record ADR
reporting form, Then the pharmacist will send the report to the PV center. After that,
the PV center collect data, evaluated and synchronizes information to WHO- UMC,
which before in Lao PDR-never had issued drug allergy cards to the patient. Its causes
the patients to use the same medicine because the patent doesn’t remember what
medicine allergy before, which this reason, it cause the repeated medicine allergy. So,
the problem of the lack of drug allergy card issuance in Laos, which leads to the
research design and assessment in Part 3.
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4) The components of modified TaWai system in Lao version were
conducted based on information mentioned above. The main components were
classified into 4 parts including (1) the patient information, (2) the detail of ADRs, (3)
the management of ADRs, and (4) reporter information.

(1) The patient information such as name and surname, HN, OPD
or IPD, date of birth, age, body height (cm), weight and sexes were included in the
first component of the tool.

(2) The details of ADRs such as date of onset, duration, sign and
symptom, severity, date and time to recovered, suspected drug data including dosage
form, route and frequency of administration, starting and stopping date, the indication
of suspected drug, other concomitant medicine, and additional patients’ data such as
the history of food-drug allergy, pregnancy or breastfeeding, the social history of
patients were included in the second component of the tool

(3) The management of ADRs such as hospitalization due to ADR,
treatment regimen or management plan for suspected ADR, duration of treatment
were included in the third component tool.

(4) The reporter information such as name and surname, position,
date of report, telephone number, e-mail or contact information were included in the
fourth component of the tool.

There are four major components in the system, but may be located
separately as appropriate when actual use.

5) Questions and details of response for all components were drafted in
Lao and the content validity was tested paper card before construct into the chatbot
program. The detail of content validity was provided in the quality testing of research
tool. An example of questions and responses were provided in appendix 2.

6) The programmer constructed the chatbot of TaWai for Health in Lao

version following the draft related situation in Lao PDR (appendix 3). The example of
the draft for construction the chatbot was shown below

7) Then, the pre-final version test was performed and the result of this
test was used to edit the developed tool before the validity test of the final tool.

(1) The pre-final version was tested by 5 health care professionals
(HCPs) (4) who work at Settathilad hospital-including doctors, pharmacists, who was
invited to participate in the study. Those HCPS were trained about TaWai for Health
system and completed the questionnaires. The data of missing answers were recorded.

(2) The HCPs were asked to explain the problems encountered in
answering the items and the reasons for missing items, and comment on the wording,
comprehensiveness, and relevance of the items. The Lao version of TaWai for Health
was finalized after consideration of the results of the pre-testing.
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8) After completing the final version of TaWai for Health in Lao, we
performed a preliminary test to validate the developed tool. This stage is like the pilot
study, we assigned 5 HCPs at the different departments to use the modified tool for 1
week to validate the developed tool.(4)

3.2.2 Step of quality testing of research tool

Quality of modified TaWai in Lao version was examined using content
validity test. The objectives were the content validity or OIC test were the assessment
of whether the content measure or test were relevant to the research objective or not.
The detail of each test was provided below

1) Validity test

Validity is one of the most important properties of research tools. In
this study, we performed the content validity test to determine the quality of modified
TaWai in Lao version because content validity can demonstrate the level of
instrument accuracy in measuring what it is intended to measure and provides
information on the representativeness. The contents of each component of the
modified TaWai in Lao version were validated by three experts including Dr.
Phoutsathaphone Sibounheuang, Prof. Soulivanh Keokinnaly, and Assist. Prof. Dr.
Ratree Sawangjit. The gqualification of each expert was provided below.

- Dr. Phoutsathaphone Sibounheuang, lecturer at University of
health sciences in Lao PDR, Doctor of Philosophy (Pharmacy), Faculty of Pharmacy
at Mahasarakham University, Thailand.

- Prof. Soulivanh Keokinnaly, Head of the pharmacovigilance
center at the ministry of health in Lao PDR, Master of Public Health at University of
health sciences in Lao PDR.

- Assist. Prof. Dr. Ratree Sawangjit, Assistant Professor at
Mahasarakham University, —~ Doctor of = Philosophy  (Biological Pharmacy),
International Program, Faculty of Pharmacy at Mahidol University.

Three experts were asked to evaluate each-item by giving the item a
rating of +1 = consistent, -1 = not consistent, or 0 = don't know for each objective.
Then the Item Objective Congruence (IOC) scores of each item were calculated as
formula (1).(20) If scores less than 0.5 we excluded that item from the component.

>R

Formula 10C===".................... (1)

IOC = Conformity Index (Index of Item Objective Congruence)
R = Expert opinion score for each question
N = Number of experts
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In which the points are given by experts as follows:
+1: indicates the question is consistent with the research
objective or the operational definition.
-1: means the question is not consistent with the research
purpose or operating definition
0: indicates unsure whether the question is consistent with the
research objective or the operational definition.
The interpretation criteria
IOC > 0.5 means that the question is relevant to the research
objective.
IOC <0.5 means the question does not relevant the research
objective.
2) Usability test
The usability test is the method makes us bring our tool to a group
of people who are to be target users to try by setting goals for them to achieve the
question. Then watched and observed how users think, make decisions, use our tool to
accomplish that goal. We performed a usability test to validate the developed tool.
This stage we assigned 5 HCPs to use the modified tool for 1 week to validate the
developed tool. Each person has to fill out one report.

3.3 Phase 3: Evaluating TaWai mobile system in Lao

A cluster randomized controlled trial was conducted to evaluate the effects of
the TaWai mobile system in Lao version. The detail of study design was shown
below. Overview of design

The design of this study was a cluster randomized controlled trial (cluster
RCT). The group of healthcare professionals (HCPs) in tertiary hospitals at Lao PDR
were randomized to-intervention or control group. Both groups were trained about
ADRs and ADR reporting but intervention group was assigned to have addition
training on using modified TaWai mobile tool for ADR report and use TaWai tool to
report ADRs. Outcomes of interest were rate and quality of ADRs reporting, and
satisfaction of HCPs. This study was conducted in compliance with the principles of
good clinical practice (GCP) and in accordance with the Declaration of Helsinki. The
study protocol was approved by the Ethics Committee of Mahasarakham University,
Thailand and Lao National Ethics Committee for Health Research, Lao PDR. Written
informed consent was obtained from all participants before enrollment. The study is
reported in accordance with CONSORT recommendations for randomized controlled
trials (54) and the study protocol is registered at www.clinicaltrials.in.th
(TCTR2020607002).
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3.3.1 Ethical approval and consent to participate

This study was conducted in compliance with the principles of good clinical
practice (GCP) and in accordance with the Declaration of Helsinki. The study
protocol consent forms, and tools were approved by the Ethics Committee of
Mahasarakham University, Thailand (ID: 115-074/2022) and Lao National Ethics
Committee for Health Research, Lao PDR (ID: 2021.35). The certificate of approval
is in the appendix 9. Written informed consent was obtained from all participants
before enrollment

3.3.2 Participants

The recruitment was through invitations by researcher via head of service
department in a target cluster of tertiary hospital in Lao PDR (Tuberculosis (TB) and
HIV departments of Setthathilad and Mahosot hospitals). The recruitment period was
July, 2021, to December, 2021. The study was conducted in May 2022, to August
2022.

Participant eligibility criteria:

Inclusion criteria
1) HCPs who have at least 6 months of experience in the hospital
2) HCPs who have a role in report ADR of patient
3) HCPs who are willing to participate

4) More than 18 years of age
Exclusion criteria

1) HCPs who refuse to participate in this study
2) Nurse

3.3.3. Randomization

All tertiary hospitals in Lao PDR' including Mahosot, Setthathirad and
Mittapab hospitals were set as a cluster of targeted setting for this study because these
setting have more items of medicines that may cause a lot of ADRs. Therefore, there
are 3-clusters of tertiary hospitals in Lao PDR. Simple random process was used to
sampling the 2 of 3 tertiary hospitals as a target cluster for study (Setthathilad and
Mahosot hospitals). Based on simple random sampling, Setthathilad and Mahosot
hospitals were assigned as target cluster for this study. These 2 hospitals were
randomized into intervention and control group. Based on cluster randomization
concept, all department in Setthathilad and Mahosot hospitals should be assigned into
the intervention and control group following the randomization code of hospital (HCP
cluster of hospital). However, only HCPs in tuberculosis (TB) and HIV departments
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willing to participate in this study. Therefore, healthcare professionals (HCPs) in the
TB and HIV departments of each hospital who met inclusion-exclusion criteria as

mentioned above were recruited into this study.

3.3.4 Intervention and duration of study
The HCPs in control group was given ADR education plus usual practice while
the HCPs in the intervention group was given ADR education plus TaWai tool for

report ADR in their hospital.

Description of interventions

There were two different types of interventions used in this study
including education program of ADR, and modified TaWai mobile tool. Education
program of ADR was used as control or standard intervention for this study. This
program consisted of a training about the overview of ADRs, ADR monitoring and
reporting, common ADRs of medicines used in TB and HIV patients, and
management of those ADRs. All HCPs in TB and HIV departments of all randomized
hospitals were trained the program by lecturer in Lao PDR in 1 hour for 2 days. The
modified TaWai mobile app for Health in Lao version was used as additional tool for
reporting ADR in the intervention group whereas the control group used a
conventional form which commonly used to report ADR in Lao PDR. In the
intervention group, HCPs were trained how to use TaWai for Health in 30 minutes
before starting the study. The duration of study and follow up time for each group was
4 months.

3.3.5 The procedure of the study

The method of study
1) The researcher submitted the study protocol to the ethics committee

(EC) of Mahasarakham University, Thailand and Lao National Ethics Committee for
Health Research, Lao PDR.

2) All participants were asked to give a written informed consent form
before participating in the study.

3) The expert lecturer in Lao PDR trained education program of ADRs for
all HCPs in TB and HIV department of targeted hospitals in 1 hour/day for 2 days. In
addition, the researcher trained how to use modified TaWai mobile app for HCPs in
the intervention group for 30 minutes. Then researcher advised them to use this tool

for reporting ADR during 4 months of study period
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4) During the study, target outcomes including the number or rate of ADR
reporting and quality of ADR reporting were assessed 4 times including at baseline
(before starting intervention), 1 month, and 4 months after starting date. The time of
measured was 4 months after the first intervention.
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3.3.7 Outcome assessment
We assessed the efficacy of the intervention such as the number of ADR
reporting, percent of ADR reporting and report for quality of the tool. Furthermore,
the satisfaction and knowledge of the reporters were evaluated following in appendix
4 and 5.

3.3.8 Data analysis

Statistical analysis was performed using STATA. The statistical significance
was considered as p<0.05.

1) The statistics was shown as percentages, means with standard
deviations for continuous variables and frequencies with percent for categorical
variables.

2) Categorical variables were presented as numbers and percentages.
gender, age of patients, history of the disease, types of ADR.

3) For categorical variables, a Chi-square method was used to compare
between the groups, with the Fisher’s exact test performed when the sample size is
small.

4) Continuous variables were presented as mean = SD when data is the
normal distribution. A T-test for independent samples were used to compare the mean
values between groups
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CHAPTER 4

Results

The results of this study were divided into three phases:
Phase 1: Systematic review and meta-analysis of effectiveness of tools for
enhancing adverse drug reaction reports
Phase 2: Developing and validating of modified TaWai mobile app in Lao
version
Phases 3: Evaluating effects of the modified TaWai in reporting adverse
drug reaction in Lao PDR by using the cluster-RCT

4.1 Phase 1: Systematic review and meta-analysis of effectiveness of tools for

enhancing adverse drug reaction reports

The PRISMA flow diagram of study selection is shown in Figure 6. The
1,492 related articles were identified through database searching and other sources.
After duplication removal, 1,370 articles were eligible for screening. Eighty-nine
articles were selected for full-text review based on the title and abstract screening. A

total of 78 articles were excluded after full text review because they have no control
group. Therefore, 12 articles were included in this study, but only 8 RCTs were
included in meta-analysis. The characteristics of included studies were summarized in

Table 3. Twelve studies with 24,129 participants were included. Among all studies,

there were 10 studies conducted in Europe and 2 studies conducted in Asia. Periods of
study ranged from 2004 to 2020. Follow-up durations, and measurement time were
three months to three years. All trials indicated that the number of ADR reporting
were increased after using tool or program for enhancing ADR reporting. Nine of the
studies were randomized controlled design (6 cluster RCTs, 3 RCTs) and three studies
were non-randomized controlled trial (non-RCT). Most of included studies (9 of 12)
were two-arm design. Characteristics of all interventions were presented in Table 5.
Interventions evaluated in the included studies were educated of HCPs using different
strategies including face to face workshop (n=9 studies), repeated telephone (n=2),
email or letter (n=2), and reward (n=1). The duration of intervention was one month
to three months. The most common comparators were usual practice.
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4.1.1 Quality assessment for RCT and non-RCT

For 9 RCTs included in this study, 100% (9/9) overall bias were rated high
risk of bias. The major reason for the judgment of high risk of bias was blinding of
participants and personnel (performance bias) was not discussed sufficiently
(Figure7). However, ROBIN-I was used for quality assessment for non-RCT founded

moderate to serious risk of bias (Figure 12).

]
2|25 sf8zs.z| 3|, e 2 | 2
: s e 2l wziwfi |z 2| B
z £ g TEE| 52 22383 FE | EE % =
@ “ 2 L
3 » | 2EE| % EgiEiii:|f5 £ | B
| 42 BEMBCOE EE | 2= 0O é
= =]
=%
1 Ribeiro-Vaz 2011
2  |Johansan 2011
3 Herdeiro 2012
4 Lopez-Gonzalez 2015
5 Figueiras 2016
6 Shechory 2020
7 Herdeiro 2008
8 Johanson 2009
9 |DesaiC 2014 o |

11A: ROB individual assessment

overall gias [

Selection of the reported result l
Measurement of the outcome '
Mising outcome data '
Deviations from intended interventions ’
Randomization process '

0% 20% 40% 60% 80% 100%

Low Some concerns M High

11B: Overall ROB assessment

Figure 12: Risk of bias assessment of the included randomized controlled trial
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Classification Selection Overall
Author, Baseline Selection of of Missing Measurement of risk of
Year confounding participants . . data of outcomes  reported .
intervention bias
results
Bracchi Moderate Low NI NI Moderate Moderate Moderate
et al,2005
Gony Low Low NI Serious Moderate Moderate  Serious
et al,2010
Backstrom Moderate Low NI NI Moderate Moderate  Serious
et al, 2006

Abbreviation: *NI: No information

Figure 13: Risk of bias assessment of the included non-randomized controlled trials

4.1.2. Effects of interventions on ADR reporting

The meta-analysis indicated that educated HCPs by all strategies showed a
statistically significant 4.5 folds increase in overall ADR reporting (RR=4.53, 95%
Cl; 2.59-7.92; n=10, 1>=84.4%) compared to the control group (figure 13). In addition,
educated HCPs can increase reports of serious, and high level of probability ADRs
(Figure 13). Subgroup analysis by types of intervention indicated that educated HCPs
by face to face workshop resulted in a significant increase of overall ADRs reporting
with a risk ratio (RR) of 4.37 (95%ClI: 2.81-6.81; n=6; 1°=79%) when compared with
usual method. In addition, this strategy also significantly increased reports of serious,
high level of probability, and new drug related ADRs (Figure 14.1). However,
educated HCPs by educated by repeated telephone and, email or letter did not increase
rate of ADR reporting (Figure 14.2, 14.3). In terms of quality of report, the number of
high-quality ADR reporting in intervention group was statistically significant
increased with RR 1.36 (95%CI: 1.14, 1.62; n=3; 1°=0%) compared with the control
group.

For publication bias tests using funnel plot and egger tests indicated that
there was no evidence of small study effect (p-value = 0.163) as showed in figure 16.
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%
Author Year Logm  Se Risk ratio (95% CI) ~ Weight
Overal :
Herdeiro 2008 192498 155155 e o 6.86(5.06,9.29)  5.02
Johansson 2009 0 145005 T 1.00(0.06,17.18)  1.06
Rbero-Vaz 2011 127273 158935 - 357(261,488) 501
Johansson etal 2011 .386234 154901 + : 1.47(0.07,30.64) 095
Herdeiro 2012 311096 32027 | ——— 22.44(11.98,42.04) 440
Lopez-Gonsalez 2015 161197 239597 -—— 501(313,802) 473
Figueiras 2016 744335 280973 — 211(1.21,365) 457
Shochory 2020 146053 866982 . 116(0.21,633) 218
Subtotal (-squared = 84.4%, p = 0.000) < 453(259,792) 2791
: I
Serious 1
Herdeiro 2008 206924 239106 | —— 7.92(4.96,1265) 474
Rbero-Vaz 2011 13462 241803 —— 384(239,617) 473
Herdeiro 2012 904042 451197 —— 247(102,598) 380
Lopez-Gonsalez 2015 .268754 373433 —_rt— 131(063,272) 416
Figueiras 2016 571868 393999 - 177(082,383) 406
Subtotal (-squared = 82.0%, p = 0.000) <|> 204(L51,572) 2148
High level of probability :
Herdeiro 2008 203208 211021 | —— 763(5.05,1154)  4.84
Rbero-Vaz 2011 262276 184871 I —— 13.77(959,19.79)  4.93
Herdeiro 2012 975188 405434 —+:— 265(L20,587) 401
Lopez-Gonsalez 2015 245674 316188 | —— 1167(6.28,21.68) 4.42
Figueiras 2016 154865 31138 —— 471(256,866) 444
Subtotal (I-squared = 79.9%, p = 0.001) : > 7.28(4.30,1230) 2263
Unexpected :
Herdeiro 2008 169656 275415 -—— 5.46(3.18,9.36) 459
Rbeio-Vaz 2011 26848 46284 | ——  1466(5.92,36.30) 3.74
Herdeiro 2012 -2.05593 822671 <+ ! 0.13(003,064) 231
Lopez-Gonsalez 2015 35794 505136 ——+—: 143(053,385) 355
Figueiras 2016 097455 768941 -+ T 110(0.24,498) 249
Subtotal (-squared = 88.1%, p = 0.000) S i — 200(0.55,7.24) 1668
|
New drug related ADR :
Herdeiro 2008 201194 250968 | ——— 748(457,1223) 469
Herdeiro 2012 -144744 683497 —_— I 0.24(0.06,090) 280
Figueiras 2016 966139 446893 —_— 263(L09,631) 382
Subtotal (-squared = 9L.7%, p = 0.000) —_1 — 185(033,1021) 1130
Overall (I-squared = 85.7%, p = 0.000) é 3.76(271,5.22)  100.00
NOTE: Weights are from random effects ana;ysis : I
Control : Intervention

Figure 14: Meta-analysis of all intervention for any type of ADR reporting
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%

Author Year Logm  Se Risk ratio (95% Cl)  Weight
I
Overall |
Herdeiro 2008 1.92498 155155 | —— 6.86(5.06,9.29)  5.03
Ribeiro-Vaz 2011 127273 158935 - 357(261,488) 502
Herdeiro 2012 226927 357221 :—+— 9.67(4.80,19.48) 4.26
Lopez-Gonsalez 2015 1.61197 .239597 - 501(3.13,8.02) 475
Figueiras 2016 744335 280973 —_— 211(121,365) 459
Shochory 2020 146053 866982 * L 116(0.21,633) 223
Subtotal (I-squared = 79.0%, p = 0.000) <> 437(281,681)  25.88
. I
Serious !
Herdeiro 2008 2.06924 239106 :—+— 7.92(4.96,12.65) 475
Ribeiro-Vaz 2011 329501 208746 I ——> 26.98(17.92,40.62) 4.86
Herdeiro 2012 787072 423517 —— 220(0.96,5.04) 396
Lopez-Gonsalez 2015 268754 373433 —_— : 131(063,272) 419
Figueiras 2016 571868 393999 -_-— 177(082,383) 410
Subtotal (-squared = 95.1%, p = 0.000) _ 417(125,1390) 2187
I
High level of probability |
Herdeiro 2008 2.03208 211021 | —— 7.63(5.05,11.54) 485
Ribeiro-Vaz 2011 2.49984 177128 I — 12.18(861,17.24) 4.96
Herdeiro 2012 101737 359044 —+—:— 277(137,559)  4.26
Lopez-Gonsalez 2015 245674 316188 | —— 11.67(6.28,21.68) 4.44
Figueiras 2016 154865 31138 —_— 4.71(256,866)  4.46
Subtotal (I-squared = 78.6%, p = 0.001) :<> 707(4.31,1158) 2298
Unexpected :
Herdeiro 2008 1.69656 275415 —— 546(3.18,9.36) 461
Ribeiro-Vaz 2011 135656 468486 —+I— 388(1559.73)  3.76
Herdeiro 2012 161823 757272 > , 118(027,519) 258
Lopez-Gonsalez 2015 35794 505136 —_—— 143(053,385 359
Figueiras 2016 097455 768941 L 110(0.24,498) 254
Subtotal (--squared = 60.3%, p = 0.039) <>| 249(1.22,505  17.08
. 1
New drug related ADR 1
Herdeiro 2008 2.01194 250968 :—+— 748(457,1223) 471
Herdeiro 2012 -345518 497873 —_— | 0.71(0.27,1.88)  3.63
Figueiras 2016 966139 446893 —_— 263(1.09,6.31)  3.86
Subtotal (-squared = 89.6%, p = 0.000) <<|> 253(064,997) 1219
Overall (I-squared = 87.5%, p = 0.000) é 409(2.93,5.71)  100.00
NOTE: Weights are from random effects analysis :

I I
0246 1 406

Figure 15 Meta-analysis results separated by types of interventions: educated by face
to face



Author Year Logrr Se

Overall

Ribeiro-Va2011 3.23998 .160152
Herdeiro 2012 .836214 .357221
Subtotal (I-squared = 97.3%, p = 0.000)

Serious

Ribeiro-Va2011 1.3462 .241803
Herdeiro 2012 .904042 .451197
Subtotal (I-squared = 0.0%, p = 0.388)

High level of probability
Ribeiro-Va2011 2.62276 .184871
Herdeiro 2012 .975188 .405434
Subtotal (I-squared = 92.7%, p = 0.000)

Unexpected
Ribeiro-Va2011 2.6848 .46284
Herdeiro 2012 -2.05593.822671

—————e

Subtotal (I-squared = 96.0%, p = O= i

New drug related ADR
Herdeiro 2012 -1.44744.683497
Subtotal (I-squared = .%, p=.)

NOTE: Weights are from random effects analysis

—_——————

_ —

%
Risk ratio (95% ClyVeight

- 25.53 (18.65, 34.95).88
2.31 (1.15, 4.65) 49.12

—_——— ——————  7.84(0.74, 82.65)100.00
3.84 (2.39, 6.17) 77.69

—— 2.47 (1.02, 5.98) 22.31
3.48 (2.29, 5.29) 100.00

—— 13.77 (9.59, 19.7952.40

2.65 (1.20, 5.87) 47.60

—_ 6.29 (1.25, 31.54) 100.00
—_— 14.66 (5.92, 36.3051.03

0.13 (0.03, 0.64) 48.97
1.44 (0.01, 149.62).00.00

0.24 (0.06, 0.90) 100.00
0.24 (0.06, 0.90) 100.00

.01

Control

Intervention

Figure 16 Meta-analysis results separated by types of interventions: educated by

repeated telephone

Author Year Logrr  Se
Overall
Johansson 2009 0 1.45095

Johansson etal2011 .386234 1.54901

Subtotal (I-squared = 0.0%, p = 0.856)

NOTE: Weights are from random effects analysis

Risk %

ratio (95% Cl)  Weight

1.00 (0.06, 17.18)53.27

1.47 (0.07, 30.64)46.73

1.20 (0.15, 9.54) 100.00

Control

Intervention

72

Figure 17 Meta-analysis results separated by types of interventions: educated by email

or letter
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Study Events, Events, %
1D RR (95% CI) Treatment Control Weight
Overall high quality
Johansson et al (2011) —— 1.62 (1.00, 2.64) 37/79 15/52 15.13
Johansson (2009) T 1.40 (0.93, 2.13) 30/56 21/55 17.72
Desai C (2014) —_ 1.29 (1.05, 1.58) 119/203  71/156 67.15
Subtotal (I-squared = 0.0%, p = 0.673) < 1.36 (1.14, 1.62) 186/338  107/263 100.00
Serious
Johansson et al (2011) — 1.97 (0.67, 5.79) 12/79 4/52 7.01
Johansson (2009) —_— 1.09 (0.48, 2.48) 10/56 9/55 13.19
Desai C (2015) —— 0.91 (0.67, 1.23) 48/132 57/142 79.80
Subtotal (I-squared = 0.3%, p = 0.367) <> 1.01 (0.76, 1.32) 70/267  70/249 100.00
Unexpected
Johansson et al (2011) 1.01 (0.55, 1.85) 20/79 13/52 58.55
Johansson (2009) 1.43 (0.73, 2.80) 16/56 11/55 41.45
Subtotal (I-squared = 0.0%, p = 0.455) 1.19 (0.76, 1.85) 36/135 24/107 100.00
New drug related ADR
Johansson et al (2011) 1.15 (0.35, 3.74) 7/79 4/52 82.70
Johansson (2009) 3.93 (0.45, 34.054/56 1/55 17.30
Subtotal (I-squared = 0.0%, p = 0.324) _ 1.63 (0.60, 4.45) 11/135  5/107  100.00
T
.0294 1
Control Intervention

Figure 18 Meta-analysis of high-quality report outcome

Se

Funnel plot with pseudo 95% confidence limits
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Figure 19 Publication bias for overall ADR reporting
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4.2 Phase 2: Developing and validating of modified TaWai in Lao version

1. Modified Tawai in Lao version was developed as a draft for developing
chatbot on app for using with mobile phone. Items for applying in this version were
developed from Thai version incorporated with situation of Lao PDR, national
guideline of pharmacovigilance, the regulation of ADR reporting, and law related to
ADR reporting in Lao PDR. Important information of ADR reporting needed for
WHO was also applied in this version.

2. Quality testing of research tool

Quality of modified TaWai in Lao version was examined using validity
test. The content validity test of each component of the modified TaWai in Lao
version was approved by three experts included Dr. Phoutsathaphone Sibounheuang
(Vice-head of pharmaceutical care department) Dr. Khamloun Choumlyvong (Head
of TB Unit), and Dr. Soulyvanh Keokinnaly (Head of PV center). The assessor's
qualifications are the people who understand Lao language, and working related with
PV or report case ADR, and graduated with a bachelor degree. The result of almost
every question of the content validity test of IOC were equal 1, it demonstrated that
these questions were available. It showed that every question was consistent or means
that the questions is relevant to the research objective. The question for the content
validity assessment were following the detail below.
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Table 7 The content validity test of each component of the modified TaWai in Lao

version
Score comment of expert Total
N° Content assessment Expert | Expert | Expert score I0OC | Result
1 2 3
Patient information
Al | Name-surname of patient +1 +1 +1 3 1 |Available
A2 | Gender +1 +1 +1 3 1 |Available
A3 | National +1 +1 +1 3 1 J|Available
Ad | Age +1 +1 +1 3 1 |Available
A5 | Weigh (kg) +1 +1 +1 3 1 |Available
A6 | High deceit (cm) +1 +1 +1 3 1 J|Available
A7 | HN +1 +1 +1 3 1 Available
A8 | History of drug allergy or +1 +1 +1 3 1 |Available
health product
A9 | co-morbidity +1 +1 +1 3 1 |Available
A10 | Other such as pregnancy, +1 +1 +1 3 1 J|Available
breast feeding
All| Patient smoking or drink +1 +1 +1 3 1 |Available
alcohol or not
Detail of ADR
B1 | Write a description of the +1 +1 +1 1 J|Available
adverse reactions that 3
occur.
B2 | Do you have pictures of the +1 +1 +1 1 J|Available
patient's symptoms or 3
abnormalities??
B3 | Date of ADR occur +1 +1 +1 3 Available
B4 | Department of ADR occur +1 +1 +1 3 Available
B5 | For the symptoms that +1 +1 +1 3 Available
occur it severe or not?
B6 | For the symptoms that +1 +1 +1 1 |Available
occurred this time. Has the 3
patient been admitted to the
hospital or not?
Detail of drug suspect
C1 | Please specify the name of +1 +1 +1 3 1 J|Available
the product in question.
C2 | Choose a product type +1 +1 +1 3 1 |Available
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Content assessment

Score comment of expert

Expert | Expert | Expert
1 2 3

Total
score

10C

Result

C3

product form

+1 +1 +1

Available

C5

uilginaadaet danan
w3e'la ? Do you have a

picture of the product or
not?

+1 +1 +1

Available

C6

MunUEINsouNans el
W30 munzilou 0o YoINAN
i danavse'lu? Do you
know the product
registration number or FDA
registration number of this
products?

+1 +1 +1

Available

Cc7

ﬂgmﬁzuwamﬁmcﬁ ﬂ%ﬂ YULTD
Aa 1 g o q¥Ya
naantluauiamlina
91M73 hinsseas Please
specify the first product or
drug that is thought to
cause unintended
symptoms.

+1 +1 +1

Available

C8

nyanszyLSnmms 1y

A o ¢ Py 3
nandud voulthe (Aeniv/
ao1u) Please specify the
amount of use of the
patient's product (per
time/per day).

+1 +1 +1

Available

C9

Please specify the purpose
of the patient using the
product.

+1 +1 +1

Available

C10

nzanszy wananizyly
nansauaiPlease specify
when the product starts.

+1 +1 +1

Available

Cl1

njanszy Frnmiegald
nansaaiPlease specify the
period when you stop using
the product.

+1 +1 +1

Available
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Content assessment

Score comment of expert

Expert | Expert | Expert
1 2 3

Total
score

10C

Result

C12

T
a A

ﬂgmﬁzu%’améf”mﬁumw
Rerdoarunansa 3

Please indicate any
additional inquiries related
to this product.

+1 +1 +1

Available

C13

njaiden vie syuvaaiin
voawAafaa 7 Please select
or specify the origin of this
product.

+1 +1 +1

Available

C14

mnisziiumu Category
Naranjo anuniluli/1dveq
oms a5z asiinat i
mulvazuuunls? If
assessed by Naranjo
category, the possibility of
Category ADR assessment

+1 +1 +1

Available

Reporter information

D1

The reporter such as name
and surname, position, date
of report, telephone
number, e-mail or contact
information

+1 +1 +1

Available

3. Use case scenario

After assessed the validity test, the pre-final tool test (use case scenario) was
performed, five HCPs were asked use this modified TaWai app for report ADR from
case studies prepared by researcher. Then the problem or misunderstanding of item or
information in app was reported. This test indicated that most question were available,
but there had some minor revisions to Lao language in part of suspected medications
and had a minor problem about category of ADR evaluated by Naranjo algorithm.

4. After revision the problem of draft for chabot development, the programmer

constructed the chatbot of TaWai for Health in Lao version on the mobile app

following the draft in Appendix 2.
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5. Apilot testing
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After completing the final version of TaWai for Health in Lao, we performed
a preliminary test to validate the developed tool. 5 HCPs from the different
departments were asked to use this modified TaWai app to report ADRs for 1 week.
The result showed that all 5 HCPs answer the guestion almost correct and right. After
that, the researcher interviewed all HCPs to find the problems of the chabot. The
problems were consulted with the programmer to construct the final version of
modified TaWai app in Lao wversion as show in figure below or Link

https://lin.ee/MTrkJ9b.
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Figure of suspect medicine or product information
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4.3 Phase 3: Evaluating TaWai mobile system in Lao

A cluster-RCT was performed to evaluate the developed TaWai mobile
system in Lao. The two of tree tertiary in Lao PDR were randomized to control and
intervention groups. Based on simple random sampling, Setthathilad and Mahosot
hospitals were assigned as target cluster for this study. These 2 hospitals were
randomized into intervention and control group. Then, all healthcare professionals
(HCPs) work at these hospitals were assigned into the intervention and control group
following the randomization code of hospital (HCP cluster of hospital). The HCPs in
the control group was given ADR education plus usual practice while the HCPs in the
intervention group was given ADR education plus TaWai tool for report ADR in their
hospital. Overall, 34 HCPs with average age of 37.94 (SD: 8.83) years were enrolled
and participated in ADR education program training of this study. Characteristics of
all included HCPs in this study were reported in Table 7. Most of them were females
(65%). Work experience in hospital of HCPs in the intervention and control group
was approximately 12 and 13 years, respectively. All characteristics including gender,
age, occupation, education, marital status, duration of work, and experience of work
at hospital between 2 groups were similar (Table 9).

Table 8: Characteristics of included healthcare professionals

Characteristics All participants Intervention Control P-
(n=34) group (n=16) | group (n=18) | value
Gender, n (%)

- Male 12 (35.29) 4 (25) 8(44.44) | 0.232

- Female 22 (64.71) 12 (75) 10 (55.56)

Age (year), Mean £ SD 37.94+8.83 37.75+9.08 38.11+8.87 | 0.52°
Range 26-59 28-58 26-59
Occupation, n (%) 0.542

- Doctor 27 (79.41) 12 (68.75) 15 (83.33)

- Pharmacist 7(20.59) 4 (31.25) 3 (16.67)
Education, n (%) 0.61°

- Bachelor 22 (64.71) 12 (68.75) 11 (61.11)

- Master 11 (32.35) 4(31.25) 6 (33.33)

- Phd 1(2.94) 0 (0.00) 1 (5.56)

Marital status, n (%) 0.53?

-~ Single 8(3.53) 4(25) 4(22.22)

- Married 25 (73.53) 11(68.75) 14 (77.78)

- Widow 1(2.94) 1(6.25) 0
Duration of work 12.64 +7.92 12.12+7.43 | 13.11+8.13 | 0.81°
(year), Mean £ SD
Range 2-32 3-32 2-32
Experience of work at 1241 +7.78 11.68+7.01 | 13.05+8.57 | 0.64°
hospital (year), Mean +
SD
Range 2-32 3-32 2-32

a= Fisher’s exact test, b= independent t-test




82

4.3.1 Knowledge of HCPs on adverse drug reaction (ADR) and pharmacovigilance
(PV).

To ensure the similarity of knowledge on ADR and PV between 2 groups, all
included HCPs were participated in ADR education program training and
questionnaire on_this topic was used to evaluate their knowledge before and after
training. The result indicated that knowledge on ADR and PV of HCPs between
intervention and control groups was comparable (Table 8). The criteria of evaluated
their knowledge by theory Bloom 1971 et all, it divided in three levels were the high
knowledge score > 80 % (37 scores), the moderate knowledge score 60-79% (28-36

scores) and low of knowledge < 60% (< 28 scores).

Table 9: Knowledge of HCPs between intervention and control groups

Outcome Intervention Control P-value
(n=16) (n=18)
Score of knowledge assessed by questionnaires (Total score=46)
Pre-test 36.33 £ 3.25 36.22 £1.71 0.97
Post-test 37.44 £3.23 40.66 + 2.12 0.45

a=independent t-test

4.3.2 Effect of intervention on ADR reporting

The number and detail of ADR reporting in intervention and control groups
were reported in Table 9. The number of ADR reporting in intervention and control
groups were 28 and 3 cases, respectively. The number of ADR reporting classified by
reporters were 78% in the intervention and 66% in the control groups. The most
characteristics of patients who have ADRs were males and Lao national with average
age of 44.21 (SD: 10.00) years and 33.66 (SD: 8.50) years respectively. However, the
most patient had no history of allergy and the patient had smoking and drink alcohol
in two groups. Furthermore, the detail of patient allergy in intervention and control
groups were rash 36% and 33% respectively and rash+ short of breathiness (SOB)
with or without itchy were 11% and 67% respectively. The most severity of ADR
were non serious and for the suspected medications were Bactrim and anti-TB. In
addition, the most indication of medicine were HIV and TB patients. For three cases
in control group had been reporting to pharmacist and sent to PV center, we double-
check to ensure the data in PV center.
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Table 10 Number and characteristics of ADRs report in intervention and control

group

Characteristics of patients who have ADRs

Intervention
group, n (%)

Control
group, n (%)

Number of ADR reporting classified by reporters

= Doctor 22 (78.57) 0 (0.00)
» Pharmacist 6 (21.43) 2 (66.67)
= Unknown 1(33.33)
Gender of patient
= Male 18 (64.29) 2(66.67)
* Female 10 (35.71) 1(33.33)
National, n (%)
» Lao 27 (96.43) 3 (100)
= Foreigner 1(3.57) 0 (0.00
Age (year), Mean = SD 44.21+10.00 | 33.66+8.50
Range 24-70 25-42
History of drug allergy, n (%)
= No 24 (85.71) 2 (66.67)
= Yes: Occurring of rash 4(14.9) 0 (0.00)
= Pyrazinamine 2 (7.14) 0 (0.00)
= 4FDC 1(3.57) 0 (0.00)
. 1(3.57) 0 (0.00)
= Bactrim 1(33.33)
= Unknown
Comorbidity, n (%)
= No 15 (53.57) 2 (66.67)
" Yes: 13 (46.43) 0 (0.00)
= Hypertension 6 (21.43) 0 (0.00)
= Gout 6 (21.43) 0 (0.00)
= Diabetic 1 (3.57) 0.(0.00)
= Unknown 1(33.33)
Social history: smoke or alcohol drinking, n (%)
= No 13(46.43)
" Yes 16 (53.57) 2 (66.67)
= Unknown 1 (33.33)
Department found ADR, n (%)
= TB 9(32.14) 3 (100)
= HIV 19 (67.87) 0 (0.00)
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Characteristics of patients who have ADRs

Intervention
group, n (%)

Control
group, n (%)

Detail of patient allergy, n (%)
1) Type B ADR (Drug allergy)

= Total Rash
- Rash 10 (35.71) 1 (33.33)
- 'Rash with itchy 9(32.14) 2 (66.67)
- Rash+ SOB with or without itchy 3 (10.73) 0 (0.00)
- Rash + fever with or without itchy/ SOB 2 (7.14) X (0.00)
- Edema 1(3.57) 0 (0'00)
2) Type A ADR (true ADR) '
- Renal toxicity 2 (7.14) 0(0.00)
- Hepatotoxicity 1 (3.57) 0 (0.00)
Severity of ADR, n (%)
= Serious 6 (21.43) 0 (0.00)
= Non serious 22 (78.57) 2 (66.67)
= Unknown 1(33.33)
Suspected medications, n (%)
= Bactrim 9 (32.17) 0 (0.00)
= Anti-TB drug 6(21.42) 3 (100)
= Anti-viral 3(10.71) 0 (0.00)
= Analgesic 3(10.71) 0 (0.00)
* Fixed combination of 3(10.71) 0 (0.00)
Tenofovir/Lamivudine/Dolutegravir
= NSIADS o - 1(3.57) 0 (0.00)
= combination of linezolid, bedaquidine, 1(3.57) 0 (0.00)
levofloxacin, and clofazamine (alternative
regimen for TB treatment)
=  Other: amphotericin B, azithromycine 2(7.14) 0 (0.00)
Dosage form and administration route of medicine, n (%)
= Tablet (oral)
= Unknown 28 (100) 2 (66.67)
1(33.33)
Medication approval from Lao FDA, n (%)
= No 6 (21.43) 0 (0.00)
" Yes 22 (78.57) 2 (66.67)
= Unknown 1 (33.33)
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Characteristics of patients who have ADRs

Intervention
group, n (%)

Control
group, n (%)

Indication of medicine, n (%)

= HIV 11 (39.29)

= TB 6 (21.43)

= Fever 3(10.71) 3 (100)

* Pneumonia 3(10.71)

= Back pain 1 (3.57)

= MDR-TB 1(3.57)

= Meningitis 1 (3.57)

» Prophylaxis 1(3.57)

»= Toxoplasma 1(3.57)
Source of medicine, n (%)

= Tertiary hospital 25 (89.29) 3 (100)

=  Pharmacy 3(10.71) 0 (0.00)
Category of ADR evaluated by Naranjo algorithm

= Definite

* Probable 2 (7.14) 0 (0.00)

= Unknown 26 (92.86) 2 (66.67)

1(33.33)

Quality of ADR reporting

= High quality 28 2

= Low 0 1

4.3.3 Quality of ADR reporting

The quality of report in this study was assessed using WHO criteria. The

report was rated as high quality if it consists of all important items following WHO

criteria. The criteria of low quality of the reports was critical for appropriate

evaluation of the relationship between the product and adverse reactions, thus good

case reports include the following elements 1) Description of the adverse reaction or

disease experience, including time to onset of signs or symptoms and the seriousness

of the reaction/s; 2) Suspected and concomitant medicines details (i.e., name, dose,

dosage form, rout of administration, indication for use, duration of use& batch

number especially for vaccines), including over-the-counter medications, dietary
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supplements, and recently discontinued medications; 3) Patient characteristics,
including the name or initials, age, sex, weight, and baseline medical condition prior
to product therapy, co-morbid conditions, use of concomitant medications, relevant
family history of disease, and presence of other risk factors; 4) Documentation of the
diagnosis of the reactions, including methods used to make the diagnosis; 5) Clinical
course of the reaction and patient outcomes (e.g., hospitalization or death). When one
or more of these information are missing, it considered a low quality of report. In this
study, 30 of 31 reports were rated as high quality report (table 9). The number of high
quality reports were higher in intervention group than those in control group (28 vs. 2
reports). One ADR reporting was rated as low quality report because there were
missing of several items including seriousness of the reaction, date to start and stop of
drug, date the reaction start, stopped, comorbidity, dose of used, frequency, dosage

form, route of administration, and detail of the reporter.

4.3.4 Management of ADRs
The management of ADRSs in intervention and control groups indicated that
the most ever seen ADRs before and the experience on management ADR was not
different. However, the self-assessment of their knowledge and skill for

management and report ADRs were high to very high as showed in Table 11.
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Items of assessment

Intervention
group, n (%)

Control
group, n (%)

Experience and knowledge of included HCPs

Previous experience (ever seen ADR before) on
ADR

= No 1(6.25) 0 (0.00)
= Yes 15 (93.75) 18 (100)
Previous experience on management ADR

= Stop drug and treat with Hydrocortisone or 14 (33.33) 16 (38.08)
Dexamethasone 9 (21.42)

= Monitor and evaluate patient can reuse the ' 9 (21.42)
drug 6 (14.28)

= Find the cause of allergy, what drug, what 7 (16.66)
type of ADR SR

= Change drug 4 (9.55) 7 (16.66)

= Notify the doctor 1(2.38) 1(2.38)

= treat with adrenaline ( if severe case) '

= treat with antihistamine such as 1(2.38) 1(2.38)
chlorpheniramine 1(2.38) 1(2.38)

= If severe case, split patient for monitor ' 1(2.38)

= Report ADR to PV center using ADR 1(2.38) 4 (9.52)

reporting form for serious AE within 7
days

Self-assessment of their knowledge and skill for

management and report ADR

Knowledge levels, n (%)

= Verylow 0 (0.00) 0 (0.00)
* Low 0 (0.00) 0 (0.00)
= Moderate 8(50.00) 7 (38.89)
= High 7(43.75) 9 (50.00)
= Veryhigh 1 (6.25) 2 (11.11)
Skill of report, n (%)
= Very low 0(0.00) 0 (0.00)
= Low 0 (0.00) 0 (0.00)
= Moderate 6 (37.5) 5 (27.78)
= High 10 (62.5) 10 (55.56)
= Very high 0 (0.00) 3 (16.67)
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4.3.5 Satisfaction of TaWai in intervention group
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Sixteen HCPs in the intervention group used modified TaWai tool in Lao
version for report ADRs in the hospital. Their satisfactions of using this tool were
assessed at the end of study. The results in part of satisfaction of TaWai tool for HCPs
in intervention group our study found that HCPs had satisfaction to used TaWai
program to report ADRs at hospital were very high 82.55% as showed in Table 12.

Items of assessment (N=16)

Intervention

group
Tawai tool easy to access, n (%)
= Very low 0 (0.00)
* Low 0 (0.00)
= Moderate 1 (6.25)
= High 9 (56.25)
=  Very high 6 (37.50)
Easy access to work, n (%)
= Very low 0 (0.00)
* Low 0 (0.00)
= Moderate 0 (0.00)
= High
= Very high 10 (62.50)
6 (37.50)
Can access anytime and anywhere, n (%)
= Very low 0 (0.00)
= Low 0 (0.00)
= Moderate 1 (6.25)
= High 8 (50.00)
= Veryhigh 7 (43.75)
Characteristic and size of letters is beautiful, n (%)
= Verylow 0 (0.00)
= Low 0 (0.00)
= Moderate 1 (6.25)
= High 12 (75.0)
=  Veryhigh 3 (210.75)
Suitability of characteristic and letters, n (%)
= Verylow 0 (0.00)
= Low 0(0.00)
= Moderate 0 (0.00)
= High 13 (81.25)
= Very high 3 (18.75)
Times to access not so long, n (%)
= Verylow 0 (0.00)
= Low 0 (0.00)
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Items of assessment (N=16)

Intervention

group
= Moderate 2 (12.50)
= High 9 (56.25)
= Veryhigh 3(31.25)
Easy to use, n (%)
= Verylow 0 (0.00)
= Low 0 (0.00)
= Moderate 1(6.25)
= High 9 (56.25)
=  Very high 6 (37.50)
Convenient to use, n (%)
= Very low 0 (0.00)
= Low 0 (0.00)
= Moderate 1 (6.25)
= High 5 (31.25)
=  Very high 10(62.50)
Complication to use, n (%)
= Very low 6 (37.50)
= Low 7 (43.75)
= Moderate 3 (18.75)
= High 0 (0.00)
=  Very high 0 (0.00)
Reduce time for report ADRs, n (%)
= Very low 0 (0.00)
= Low 0 (0.00)
= Moderate 2 (12.50)
= High 9 (56.25)
= Very high 5 (31.25)
Reduce the difficulty for report ADRS, n (%)
= Very low 0 (0.00)
= Low 0(0.00)
= Moderate 1 (6.25)
= High 10 (62.50)
= Veryhigh 5 (31.25)
Questionnaire on TaWai tool are consist with real work
practice, n (%)
= Verylow 0 (0.00)
= Low 0 (0.00)
= Moderate 0 (0.00)
= High 10 (62.50)
= Very high 6 (37.50)
Tools are very useful for patients, n (%)
= Verylow 0 (0.00)
= Low 0 (0.00)
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Items of assessment (N=16)

Intervention

group
= Moderate 0 (0.00)
* High 7 (43.75)
= Veryhigh 9 (56.25)
Tools are very useful for HCPs, n (%)
= Verylow 0 (0.00)
* Low 0 (0.00)
= Moderate 0 (0.00)
* High 9 (56.25)
=  Very high 7 (43.75)
Tools are appropriate for the hospital, n (%)
= Very low 0 (0.00)
* Low 0 (0.00)
= Moderate 0 (0.00)
* High 6 (37.50)
=  Very high 10 (62.50)
Tool are appropriate for the context of Laos, n (%)
= Very low 0 (0.00)
* Low 0 (0.00)
= Moderate 0 (0.00)
* High 10 (62.50)
=  Very high 6 (37.50)
Right use of tool in hospital, n (%)
= Very low 0 (0.00)
* Low 0 (0.00)
= Moderate 0 (0.00)
= High 9 (56.25)
= Very high 7 (43.75)
Overall satisfaction with tool, n (%)
= Very low 0 (0.00)
= Low 0(0.00)
= Moderate 0 (0.00)
= High 11 (68.75)
= Very high 1(31.25)
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CHAPTER 5

Discussion and Conclusion

This study was divided into 3 phases including review information using
SR-MA technic, development and modified TaWai tool in Lao version, and
evaluation of modified TaWai tool in Lao version. The discussion and conclusion of
the results for each phase were shown below.

5.1 Part 1: Discussion part of SR-MA

In this section, we found 8 RCTs evaluating the outcomes of education
programs for HCPs using face to face, repeated telephone, and letter or email and
effects of reward were examined in one RCT. Nevertheless, no RCT evaluated
technology aids such internet-based ADR reporting programs or ADR reporting apps.
Meta-analysis indicated that a face-to-face workshop-based education program has
been shown to statistically significantly enhance the quantity and quality of ADR
reporting in HCPs. Our findings are consistent with prior SR-MA (19) in that the
educational Intervention increase quality and quantity of ADR reporting by HCPs
compared to the control group. Nonetheless, the amount of ADR reporting in our
analysis is more than in prior studies (4.5 vs. 3.5 times), which may be because more
trial and update data were included. In terms of interventions, the prior study
discovered more interventions than our study did because all forms of interventional
designs such as pre-post study design were considered.(19)

The post-marketing safety of drugs can be improved through spontaneous
ADR reporting, although under-reporting is a major issue with this method. Thus, it is
crucial to design tools and tactics that will increase spontaneous ADR reporting. Our
findings suggested that educational programs using a variety of methods might
enhance ADR reporting, but all of them lacked long-term evaluation. Because
spontaneous ADR reporting requires persistent interventions and outcomes evaluation
throughout time, models for continuing professional development must be
implemented rather than one-time training sessions to ensure the sustainability of
interventions.

Although technology has an essential influence on our present lives, there
was no experimental study with a control group to assess this tool to improve ADR
reporting. In addition, the most countries evaluated impact of interventions to improve
ADR reporting were located in western or high income countries. As a result, further
research should therefore concentrate on enhancing spontaneous ADR reporting in
middle and low-and-middle-income countries (LMIC), considering their significant
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contribution to the global burden of disease and rising rates of medication usage.
However, LMICs may have particular obstacles, such as a lack of a blame-free
culture, a professional hierarchy, or busy to report. So, in such environments,
educational interventions may not be enough to change practice. In order to improve
ADR reporting in LMIC, technological tools like web-based ADR reporting programs
or ADR reporting apps may be incorporated.

This is the most recent systematic review incorporating a meta-analysis to
determine the impact of tools for enhancing the ADRs report. In addition, we adhered
to Cochrane guidelines (50) and Preferred Reporting Items for Systematic Review and
Meta-Analysis reporting guidelines (PRISMA) (51) to conduct and report the review,
respectively. A protocol was prepared using Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols. Thus, internal validity of this study is strong.
However, this study has some limitations. Nearly all of the included trials' quality was
graded as having all high risk of bias and heterogeneity was found in meta-analysis.
Moreover, although most of included studies reported to have improved ADR
reporting similar to meta-analysis results, there was a lack of a high quality large
scale, multi-centre RCTs, and long-term follow up of the outcomes. As a result, the
study's findings should be taken with care and further high quality RCTs with long
term follow up were needed to confirm these finding. In addition, this study did not
include pre-post trial or real world use of tool without controlled so technology tools
or web-based programs which available only in pre-post design or real world use
study were excluded study with-out control group. We excluded these types of studies
because there is more confounder or bias and we aim to evaluate true effect of all
available tools so intervention studies with controlled group were more appropriated
design to fit study aim. In addition, effect of this type of studies had been published
elsewhere (6).

According phase 1 study we can concluded that the scant evidence suggested

that active intervention including education using face-to-face workshop and repeated
phone calls to- HCPs could enhance ADR reporting. Nonetheless, given the short term
evaluation outcomes and the poor quality of the included studies, the results should be
interpreted with caution. So we suggested that high quality studies with long term
measurement is need to confirm this finding. Moreover, it is need to developed and
tested tools for enhancing ADR reporting in other regions such as in countries low-

and-middle income countries.



93

5.2 Part 2 and 3: Developing and evaluating of modified TaWai in Lao version

The modified TaWai mobile application (App) in Lao version was developed
and modified from TaWai App in Lao version rate and quality of spontaneous ADR
reporting by HCPs compared with control group which received only face to face in
Thai version incorporated with information from phase 1 study, the context or basic
problems of HCPs, and situation related ADR report system in Lao PDR. In
summary, the domains in TaWai mobile App in Lao version were similar to TaWai
in Thai version and covered all important issues for ADR report suggested by WHO.
The content validity and usability test of this App were good validity, good
feasibility and easy to use.

In phase 3, the cluster RCT was performed to determine the effect of face to
face educational program plus modified Tawai mobile App in Lao version on rate
and quality of spontaneous ADR reporting by HCPs compared with control group
which received only face to face educational program. The result of this RCT
showed that during the 4 months of the trial, the rate of spontaneous ADR reporting
increased statistically significantly by 10 times more in the intervention group
compared to the control group. Moreover, the intervention group's rate of high-
quality ADR reporting was 14 times higher than that of the control group. By taking
into account the rate of ADR reporting in each group, the rate was greater than their
baseline.

The increasing of ADR reporting in control group, received education
program, compared to baseline was consistent with the results of meta-analysis in
phase 1 and consistent with several prior RCTs conducted to determine effect of
educational program on increasing ADR reporting (43, 46, 47). However, rate of
overall ADR reporting and _high-quality reporting in the intervention group was
greater than previous studies (43, 46, 47). The difference in the finding of this study
with prior studies might be due to difference in intervention (educational program vs.
ADR reporting Apps), study and healthcare environments, time and awareness about
the importance of ADR report.

In general, rate of spontaneous ADR reporting in Lao is-very low. Data
from national PV center showed that only 25 reports from all hospitals in Lao PDR
were submitted to the PV center during 4 years (2017-2020). Focus on setting of
study, there were 6 and 5 ADR reports in hospital assigned as intervention and control
group during 1 year (2021) and there was no ADR report during the first four months
of year 2022. During 4 months of this study in year 2022, 28 and 3 ADR reports from
intervention and control groups were submitted. Rate of ADR reporting in this study
was significantly greater than general practice. This implied that intervention such as
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education program or TaWai mobile App or both should be implemented to increase
ADR reporting in Lao PDR.

Focus on characteristic of intervention, prior study indicated that rate of
ADR reporting was decreased over time after the educational program was
discontinued (48). This implied that if education program was used to increase rate of
ADR reporting, continued intervention may be required to maintain the high number
of reporting. In this study, although educational program was provided only 2 times in
1 weeks, the rate of ADR reporting in the intervention still high. This implied that
adding ADR reporting application as modified TaWai app to educational program
may enhance ADR reporting and also maintain the high rate of reporting. The high
rate of ADR reporting in the intervention group may be due to characteristics of
modified TaWali app that easily to use and shorten time to report ADR rather than
usual practice in Lao PDR.

The result of satisfaction assessment showed that TaWai App in Lao version
helps HCPs to reduce time, problems or obstacles in ADR report. This information
supported the main finding that rate of ADR report is more increased in group using
TaWai App. Moreover, the quality of the reports in the intervention group (group
using Tawai App) was high quality. Based on policy viewpoint, if this system can be
used or linked to the country's PV system in Lao PDR, it may reduce the workload of
HCPs, reduce time of ADR reports and policy may have more ADR report than
previous and get more quality information for decision maker. However, this is the
first study to evaluate the effect of this system in tertiary hospital, more studies in
other setting in Lao PDR are needed to confirm this effect before established in
national level.

In terms of implementation, modified TaWai App in Lao version may
suitable for use in Lao PDR due to several reasons. Firstly, this App was modified
from TaWai App in use in Thai where people have nearly culture to Lao people and in
development process we considered and included specific culture of Lao PDR such as
meaning of language, law or situation related to ADR report in Lao PDR into the
App. Secondly, the properties of App were user friendly, easily to use or access (can
access every time and everywhere via mobile or smart phone), and reduce time to
report. These good properties were confirmed by high rate satisfaction of modified
TaWai App in Lao version from HCPs participated in this study. The last reason, cost
of implementation was inexpensive when compared with web-based program.
However, this study conducted only in tertiary hospitals and there were only 2
departments participated in this study because of the covid-19 pandemic. In addition,
duration of study and follow up time was short due to limitation of grant support.
These factors may affect the outcomes and the number of ADR reports. Therefore, to
have more information for decision maker, the implementation in real situation and
cost effectiveness of this tools should be conducted in the future.
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Based on our knowledge, this is the first RCT evaluating effectiveness of
TaWai mobile apps as technology-aids to report ADR. Although this application was
original developed in Thailand, there was no RCT to determine its’ effect in Thailand.
There was only one trial designed as pre-post study conducted in the Southern of
Thailand (55). The study in Thailand showed that 634 and 932 cases were reported
via TaWai program in year 2019 and 2020, respectively (55) and 749 cases in year
2022 from TaWai database. Trend of ADR reporting in our study was similar to the
study conducted in Thailand but the number of reports in Thailand were higher than
the reports in Lao PDR. The difference of this finding may due to the difference of
study design, study setting, scope of reporting case, time and duration of study, and
baseline ADR reporting. In addition, this is the first RCT conducted to determine
technology-aids to report ADR in Lao PDR. According to our systematic review,
there was no RCT conducted to determine technology tool as aids for ADR reporting.
The study design of available studies on technology-aids was pre-post design without
paralleled control group (19) thus risk of bias may be produced. Evaluating effect of
interventions by conducting RCT is a standard method for reducing selective bias,
made people have more confidence on the study result rather than non-RCT design,
and can implied that study result come from effect of intervention. However, several
factors, including short duration of study, open-label designed, small number of
participated HCPs, limited participated department, and pandemic of COVID-19-
which limited a number of patients to go to the hospital, may have an impact on study
findings and lead to a lower rate of ADR reporting than actual occurrence. In fact,
duration of study on ADR report was vary from 3 months to 3 years, so we decided to
follow the outcome at 4 months due to limitation of grant support. This may not affect
real occurrence of ADR due to fluctuation between times of study. In addition,
previous study (6) indicated that ADRs reports decreased after discontinuation of the
intervention, so interventions should be repeated or reintroduced to raise awareness of
the importance of reporting. However, having equipment or the program allows for
the convenience of reporting. For example, in this study, it is likely to provide a
higher reporting rate than education or a workshop alone. For non-blinding issue, it is
common limitation due to characteristic of intervention. Non-blinding participants

may produce performance bias because HCPs participated in intervention group may
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eager to report more than control group. However, this limitation was found in studies
such interventions were provided. According to these limitation, further RCTs
conducted in a large number of hospitals and HCPs participated with long term
assessment, and follow-up in normal situation should be required to confirm the
finding of this study.

Besides increase rate and quality of ADR report for policy system, this study
provided direct benefit to patients. Since in Lao PDR medicine allergy cards are not
issued to patients, we provided medicine allergy card to patient when data were
obtained from ADR report. This process aims to reduce recurrent of drug allergy. This

issue may need to be further considered and implemented systematically.
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PRISMA Flowchart diagram
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