Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Trung tâm DI&ADR Quốc gia

Trung tâm DI&ADR Quốc gia

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

(The page is intentionally left blank)

Trung tâm DI&ADR Quốc gia

Disclaimer

i. The thesis comprises only my original work except where indicated,
ii. Due acknowledgement has been made in the text to all other material used.
This manuscript is fully written in English.

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

This is to certify that:

Trung tâm DI&ADR Quốc gia

ACKNOWLEDGEMENTS
A MA DIRECTRICE DE THESE
Madame le Docteur Haleh Bagheri
Pour m’avoir accueilli, encadré et soutenu pendant trois années de thèse au sein

Pour m’avoir aidé à réaliser ces gros travaux de thèse et identifier mon futur cursus
professionnel
Pour tes encouragements dans les moments difficiles
Merci.
A MON TUTEUR DE THESE
Monsieur le Assoc. Prof. Hoàng-Anh Nguyễn
Pour m’avoir accueilli, encadré et soutenu pendant trois année de thèse au sein du
Centre National de Pharmacovigilance au Vietnam et avoir codirigé ce travail
Pour m’avoir inspiré le style professionnel dans des travaux scientifiques
Pour tes soutiens et encouragements dans les moments difficiles
Merci.
AUX MEMBRES DE MON JURY DE THESE
Un immense merci d’avoir accepté de juger ce travail. Soyez assurés de l’honneur
que vous me faites.
A Madame le Professeur Anne Roussin, Membre du Jury
Je remercie tout particulièrement le Pr. Anne Roussin. Tu m’as aidé au début du
premier pas de la thèse. Tu m’as encouragé quand j’étais loin du Vietnam. Sans ton
soutien sans faille et tes encouragements, je n’aurai pas pu réaliser ce travail. Merci
de ta confiance.
A Monsieur le Professeur Jean-Louis Montastruc, Membre du Jury
Vous m’avez accueilli dans votre service de Pharmacologie Médicale et Clinique
pendant 3 ans. J’ai pu profiter au cours de ces années de votre enthousiasme, votre
rigueur et votre esprit critique. Nous ne savons comment vous remercier pour
votre soutien pendant ma thèse dans votre équipe.

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

du Centre Régional de Pharmacovigilance de Toulouse

Trung tâm DI&ADR Quốc gia

A Madame le Professeur Peggy Gandia-Mailly, Membre du Jury
Nous vous sommes extrêmement reconnaissants d’avoir accepté de juger ce travail.
Nous remercions pour vos conseils et l’aide concernant l’analyse des médicaments
contenant du paracétamol au Vietnam.
A Madame le Docteur Pernelle Noize, Membre du Jury

Soyez assurée de mon profond respect.
A Monsieur le Docteur Thierry Vial, Membre du Jury
Je vous remercie d’avoir accepté de juger ce travail.
Soyez assuré de mon profond respect.
A Monsieur le Professeur Thierry Trenque, Rapporteur
Je vous suis extrêmement reconnaissant d’avoir accepté de juger ce travail.
Soyez assuré de mon profond respect.
A Monsieur le Professeur Jean-Luc Faillie, Rapporteur
Nous vous remercions d’avoir accepté d’être rapporteur de ce travail.
Soyez assuré de mon profond respect.

A CEUX QUI ONT PARTICIPE A LA REALISATION DE CE TRAVAIL
Je tiens à exprimer toute ma reconnaissance à l’Ambassade de France à Hanoi et à
la Fondation Pierre Fabre. Sans leur soutien financier je n’aurais jamais pu réaliser
ce travail. Mes plus vifs remerciements pour m’avoir également permis de
m’impliquer

dans

la

formation

des

spécialistes

de

pharmacologie

et

pharmacovigilance à Hanoi et Toulouse.
Je tiens à remercier Dr. Đình-Hòa Vũ, tu m’as aidé à réaliser les articles et m’a
donné les conseils utiles.
Je tiens à remercier Mme. Thu-Thủy Võ, tu as m’encouragé depuis longtemps au
Vietnam.
Je tiens à remercier toute l’équipe de pharmacovigilance vietnamienne : Hoàng
Anh (jr), Phương Thúy, Thúy Ngần, Ngân Hà, Mai Hoa, Thu Thủy (jr), Bích Việt,

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Nous vous sommes extrêmement reconnaissants d’avoir accepté de juger ce travail.

Trung tâm DI&ADR Quốc gia

Anh Tùng, Thu Huyền, Tuyến et les autres, vous m’avez aidé pour le travail dans
le Centre de Pharmacovigilance depuis plus de 3 ans.

A TOUS LES COLLEGUES RENCONTRES PENDANT CES 3 ANNEES A
TOULOUSE

Merci Isabelle pour les connaissances de pharmacovigilance dans la grossesse que
tu m’as apporté dans les réunions du « jeudi », ta gentillesse et pour tes
encouragements.
Merci Geneviève pour les connaissances, ta gentillesse et tes encouragements.
Merci Fabienne pour le repas noël français inoubliable chez ta famille.
Merci Leila pour tes supports de données de pharmacovigilance français et pour
ton accueil chaleureux.
Merci Claire, Florence, Emmanuelle, Mireille, Fabien, Muriel, Gigi … pour votre
accueil chaleureux, votre gentillesse au sein de l’équipe.
Merci les internes - mes « voisins » dans mon bureau chaque six mois : Margaux,
Quentin, Adeline, Aude, Mathilde, Charlotte, Pierre, Félicien, Claire…, pour votre
gentillesse, votre bonne humeur, les repas chaque midi sur la table.
L’étage

du

dessous,

un

grand

merci

à

toute

l’équipe

de

Pharmacoépidémiologie :
Merci Maryse pour les connaissances que tu m’as apporté depuis le Master 2 au
Laos, ta gentillesse, ton accueil chaleureux et les conseils méthodologiques.
Merci Ha pour ton aide au premier temps de ma thèse, les moments vietnamiens
dans l’équipe, les encouragements et les repas partagés.
Merci Cécile pour tes expériences partagées pour la thèse et ta gentillesse.
Merci Pascale Olivier, Manuela, Bérangère et les autres pour votre accueil
chaleureux et votre gentillesse.

A mes amis Vietnamiens à Toulouse
Merci de vos aides, les petites fêtes vietnamiennes pendant 3 années à Toulouse.

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Tous mes remerciements à l’équipe de Pharmacovigilance :

Trung tâm DI&ADR Quốc gia

A mes amis et mes collègues au Vietnam
Je remercie tous mes amis, ceux qui sont géographiquement éloignés, ceux qui ne
le sont pas, mais tous proches dans mon cœur, pour le soutien et l’aide qu’ils m’ont

A mon épouse Hồng Anh
Sans toi rien ne serait possible.
A mes parents, ma famille, ma belle-famille
Votre entourage et votre regard sont si importants. Merci pour votre soutien sans
faille.

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

toujours apportée.

Trung tâm DI&ADR Quốc gia

List of tables
Table 1 General information of Vietnam and France (Cencus 2016) ...................... 33
Table 2 Characteristics of Vietnamese and French PhV systems ........................... 33

Table 4 Contingency 2 x 2 table ............................................................................... 57
Table 5 Comparison of 4 approaches of signal detection ....................................... 59
Table 6 Table contingency for capture-recapture method .................................... 116
Table 7 Table of calculation of underreporting rate using capture-recapture
method ..................................................................................................................... 116
Table 8 The results of RUCAM estimation ............................................................. 118
Table 9 Clinical characteristics of DILI cases ......................................................... 118
Table 10 Drugs involved in DILI cases .................................................................... 119
Table 11 Characteristics of 22 patients with DILI suspected .................................. 120
Table 12 Drugs involved in suspected DILI case in NPDV..................................... 122
Table 13 Preliminary characteristics and correct application of the Updated
RUCAM .................................................................................................................... 124
Table 14 Analytical results of 35 products containing paracetamol ...................... 156

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Table 3 Top 20 ADRs reported (data extraction from VigiBase) ............................ 39

Trung tâm DI&ADR Quốc gia

List of figures
Figure 1: Pharmacovigilance center network in Vietnam ........................................ 16
Figure 2: Structure of the pharmacovigilance system in Vietnam .......................... 17

Figure 4: Number of ADR reports in Vietnamese database .................................... 21
Figure 5: Number of ADR reports in Vietnamese database. ................................... 22
Figure 6: Actors and relationship in social pharmacology. ..................................... 31
Figure 7: Reporting number and reporting rate in Vietnam and France ............... 37
Figure 8: Vietnamese and French populations by Age and Sex (Cencus 2016) ..... 37
Figure 9: Pyramid of Age-Sex distribution of Vietnamese and French spontaneous
reporting.................................................................................................................... 38
Figure 10: Distribution of ADR types according to SOC in 2 countries ................. 39
Figure 11: Distribution of SOC classification in Vietnamese and French databases
.................................................................................................................................... 41
Figure 12: Predominance of antibiotics in ADR reporting in Vietnam ................... 41
Figure 13: Reporting tendency and forecast of reporting trend in the future of
Vietnamese database ................................................................................................ 42
Figure 14: Changepoint detection in Vietnamese database (2010-2016) ................ 42
Figure 15 : ADR reporting among provinces/cities in Vietnam A. Number of ADR
reporting B. Reporting incidence of ADR reports per 100,000 populations-year.. 43
Figure 16: The distribution of ADR reporting among Vietnamese regions ........... 44

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Figure 3: Internal process of ICSR management in National DI&ADR Centre ......19

Trung tâm DI&ADR Quốc gia

Figure 17: Evolution of reporters who contributed to the NPDV ........................... 45
Figure 18: Reporting of SJS/TEN in 2 countries ....................................................... 47
Figure 19: Characteristics of SJS/TEN patients in 2 countries ................................ 47

Figure 21: Reporting of anaphylaxis in 2 countries.................................................. 50
Figure 22: Characteristics of anaphylactic patients in 2 countries .......................... 51
Figure 23: Drugs involved in anaphylactic reports in 2 countries ........................... 51
Figure 24: Tree map of anaphylatic signals in Vietnamese database. ................... 107
Figure 25: Screening process of DILI cases in hospital ........................................... 117
Figure 26: Number of DILI cases in 2 sources and its overlap .............................. 123

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Figure 20: Drugs involved in SJS/TEN reports in 2 countries (poster extraction) 48

Trung tâm DI&ADR Quốc gia

List of Abbreviations
ADR --- Adverse drug reaction

ALDEN --- Algorithm for Assessment of Drug Causality in Stevens–Johnson
Syndrome and Toxic Epidermal Necrolysis
ALP --- Alanine phosphatase
ALT --- Alanine aminotransferase
ANSM (“Agence Nationale de Sécurité du Médicament”) --- French Medicines
Agency
ASEAN --- Association of Southeast Asian Nations
BCPNN --- Bayesian Confidence Propagation Neural Network
BNPV or FPVD --- French pharmacovigilance database
CTCAE --- Common Terminology Criteria for Adverse Events
DAV --- Drug Administration of Vietnam
DI&ADR --- Drug Information and Adverse Drug Reaction Monitoring
DIA --- Drug-induced anaphylaxis
DILI --- Drug-induced liver injury
FDA --- US Food and Drug Aministration
HCP ---- Healthcare professional
HCW --- Healthcare worker
ICSR --- International individual case safety report
IQR --- Interquartile range
LFT --- Liver function test
LMIC --- Low- and middle-income countries
MAH --- Market Authorization Holder
MGPS --- Multi-item Gamma Poisson Shrinker
MLOSCAR --- Medium- and late-onset severe cutaneous adverse reaction
MoH --- Ministry of Health

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

AE --- Adverse event

Trung tâm DI&ADR Quốc gia

NDIADRMC --- National Drug Information and Adverse Drug Reaction
Monitoring Centre
NPDV --- National Pharmacovigilance Database of Vietnam
PHP --- Public Healthcare Programs

PRR --- Proportional Reporting Ratio
ROR --- Reporting Odd Ratio
RUCAM --- Roussel-Uclaf Causality Assessment Method
SJS/TEN --- Stevens-Johnson syndrome and toxic epidermal necrolysis
SOC --- System Organ Classification
TEC --- Technical expert committee
THM --- Traditional or herbal medicine
TTO --- Time-to-onset
UMC --- Uppsala Monitoring Centre
UMS --- Urgent Management Scheme
VSRD --- Vietnamese Spontaneous Reporting Database
WHO-ART --- World Health Organisation Adverse Reaction Terminology

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

PhV --- Pharmacovigilance

Trung tâm DI&ADR Quốc gia

Table of contents
Disclaimer ............................................................................................................... iii
ACKNOWLEDGEMENTS ............................................................................................ iv

List of figures ........................................................................................................... ix
List of Abbreviations ................................................................................................ xi
Table of contents................................................................................................... xiii
Part A.
1

General contexts and Introduction ........................................................... 1

Contexts and main objectives of the work ........................................................ 1
1.1

General contexts for the inclusion of the Vietnamese pharmacovigilance system in

this thesis .......................................................................................................................1

2

3

1.2

Principal research questions and hypothesis ...........................................................2

1.3

Principal objectives and work flows ........................................................................3

Pharmacovigilance – the gaps and undiscovered areas ..................................... 4
2.1

Global Pharmacovigilance: the WHO Program .........................................................4

2.2

Pharmacovigilance and drug-related issues in developing countries .........................5

2.2.1

Current knowledge and issues............................................................................... 5

2.2.2

Drug quality and medication errors....................................................................... 7

2.2.3

Antibiotic issue and traditional medicines ............................................................ 8

Insight to healthcare structure of Vietnam ........................................................ 9
3.1

Some information about general healthcare system ................................................9

3.2

The medicines regulatory system, pharmaceutical industry and legal frameworks . 10

Part B.

Results of the projects implemented ...................................................... 13

Chapter I: Overview of Pharmacovigilance in Vietnam ............................................ 14
1

Introduction ................................................................................................... 14

2

History and structure of pharmacovigilance .................................................... 15

3

The management and process ........................................................................ 19

4

Some highlight and initial achievements after the creation of NDIADRMC ....... 22

5

Challenges and limits of the system ................................................................ 25
5.1

Inequitability in quality and quantity of ICSRs ....................................................... 25

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

List of tables .......................................................................................................... viii

5.2

Limited communication, training and information sharing in PhV system ............... 25

5.3

Divisions between activities coordinating public health ......................................... 27

5.4

Lack of involvement of private drug retailers, customers and public media ............ 28

6

Publication on Drug safety .............................................................................. 29

7

Conclusion ..................................................................................................... 29

Chapter II: Comparison of Vietnamese and French structures of spontaneous ADR
reporting database ................................................................................................. 30
1

Introduction ................................................................................................... 30

2

Methods ........................................................................................................ 32
2.1

Setting of PhV systems and Data sources............................................................... 32

2.2

Criteria of analysis and comparison ....................................................................... 35

2.2.1

Trend and reporting incidence ............................................................................ 35

2.2.2

Demographic, drug and ADR information ........................................................... 35

2.2.3

Specific comparisons: case studies of Steven-Johnson Syndrome and toxic

epidermal necrolysis (SJS/TEN) and anaphylaxis ............................................................... 35
2.3

3

Statistical analysis ................................................................................................ 35

Results ........................................................................................................... 36
3.1

Comparison of 2 PhV databases ............................................................................ 36

3.1.1

Trend of ADR reporting by year in 2 countries .................................................... 36

3.1.2

Demographics characteristics.............................................................................. 37

3.1.3

ADRs and suspected drugs most reported in 2 systems ..................................... 38

3.2

Other typical characteristics for Vietnam............................................................... 41

3.2.1

Trend and time series analysis ............................................................................ 41

3.2.2

Inequitability of reporting among regions in Vietnam ........................................ 43

3.2.3

Profession of reporters ........................................................................................ 44

3.3

Comparison of drug-induced SJS/TEN in 2 countries: Poster ................................... 45

3.3.1
3.4

Comparison drug-induced anaphylaxis in 2 countries: Poster ................................. 48

3.4.1

4

Communication of results ................................................................................... 48

Communication of results ................................................................................... 51

Chapter discussion and conclusion.................................................................. 51

Chapter III: Application of new pharmacovigilance and pharmaco-epidemiology
approaches to identify and quantify the drug-related risks in Vietnam .................... 55

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Trung tâm DI&ADR Quốc gia

1

Introduction ................................................................................................... 55

2

Methods ........................................................................................................ 56
2.1

Different approaches of disproportionality analysis ............................................... 56

2.2

Disproportionality analysis and Case/non-case Method ......................................... 57

2.3

Frequentist approaches and Bayesian approaches ................................................. 58

2.4

Subgroup analysis and stratification: advanced approaches of case/non-case

method ......................................................................................................................... 61

3

4

5

Paper: Drug-induced anaphylaxis in Vietnamese PhV database ....................... 63
3.1

Abstract ............................................................................................................... 63

3.2

Introduction ......................................................................................................... 64

3.3

Method ................................................................................................................ 65

3.4

Publication ........................................................................................................... 67

3.5

Conclusion............................................................................................................ 89

Paper: Drug-induced severe cutaneous ADR in Vietnam .................................. 90
4.1

Abstract ............................................................................................................... 90

4.2

Introduction ......................................................................................................... 91

4.3

Method ................................................................................................................ 93

4.4

Publication ........................................................................................................... 95

4.5

Conlusion ........................................................................................................... 105

An example of application of statistical software R and package “PhViD” on

Vietnamese PhV database .................................................................................... 106
6

Chapter discussions and conclusion .............................................................. 107

Chapter IV: Screening of biochemical laboratory results as an approach to reduce
underreporting of ADRs in Vietnam: a case analysis of drug–induced liver injury .. 109
1

Introduction ................................................................................................. 109

2

Method ........................................................................................................ 112
2.1

2.1.1

Data collection of Medical Records ................................................................... 114

2.1.2

Research criteria for DILI ................................................................................... 114

2.2

3

Identification of cases of drug-induced liver injury in 2 data sources .................... 112

Capture-recapture method with two-source model ............................................. 115

Results ......................................................................................................... 117

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Trung tâm DI&ADR Quốc gia

4

3.1

Screening and causality assessment of suspected DILI cases in the hospital .......... 117

3.2

Drugs involved in DILI cases ................................................................................ 119

3.3

Characteristics of suspected DILI cases in Vietnamese database 2015 .................. 122

3.4

Under-reporting rate calculation ......................................................................... 123

3.5

Publication in a Vietnamese journal .................................................................... 123

Chapter discussion and Conclusion ............................................................... 124

Part C.

General Discussion ............................................................................... 128

Part D.

Perspectives and Recommendations..................................................... 133

Part E.

General Conclusion .............................................................................. 135

Part F.

References ........................................................................................... 136

Part G.

Appendices .......................................................................................... 155

1

Complementary research: “Analysis and identify the counterfeit drug and

quality issue in Vietnam – a first approach” .......................................................... 155
2

Other Communications................................................................................. 159

3

PhD training general and specific courses proposed by Doctoral School ........ 160

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Trung tâm DI&ADR Quốc gia

Trung tâm DI&ADR Quốc gia

Part A. GENERAL CONTEXTS AND INTRODUCTION

1.1 General contexts for the inclusion of the Vietnamese
pharmacovigilance system in this thesis
The choice of Vietnamese and French pharmacovigilance (PhV) systems for this
thesis was originated from several following factors:
First, the National Drug Information and Adverse Drug Reaction Monitoring
Centre (NDIADRMC, so called the National Pharmacovigilance Centre) was
created in 2009 with the increasing trend of the data accumulation. The data
exploitation and strengthening the system as well as application of the new tools
to identify the exact drug-related risks are urgent tasks to proficiently protect
Vietnamese people’s health. Besides, in order to reduce the under-reporting and
increase the quality of adverse drug reaction (ADR) reporting, the application of
innovative methods to identify the ADRs from various sources (such as
biochemical laboratory test results) is required.
Second, the topic of my Master 2 in Master Mekong Pharma (a trans-regional
education program among 3 French universities and 3 universities in Vietnam,
Laos and Cambodia) (in the NDIADRMC) was about the application of case/noncase method using Vietnamese PhV database. However, the analytical method
needed to be further developed and extended to better understand the risks among
Vietnamese people.
Third, the international scientific relation between the Midi-Pyrenees Regional
Pharmacovigilance Centre (Toulouse, France) and the NDIADRMC (Hanoi,
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Vietnam) was initiated and supported by the French Embassy in Hanoi and the
Pierre Fabre foundation for these thesis works. The international collaboration and
supports are essential for the sustainable development of the fledgling
pharmacovigilance system. In addition, the Franco-Vietnamese collaboration

Vietnam and the creation of a long-lasting scientific bridge between 2 countries.

1.2 Principal research questions and hypothesis
The thesis works aim to answer the following questions:


What are the actual situations of the PhV system in Vietnam under developing
context with about 95 million inhabitants?



What are the achievements and the challenges faced by such a young PhV
system?



What is take-home messages for the other countries having similar context
like Vietnam when dealing with drug safety issues?



What are the main differences between a developing PhV system (Vietnam)
and a developed PhV system (France)?



Could the new pharmacoepidemiological approaches be applied for the
Vietnamese database to identify and quantify the drug-related risks faced by
Vietnamese people?



Are the signal generations of drug-induced life-threatening ADRs such as
severe cutaneous adverse drug reaction or anaphylaxis in Vietnam different or
similar with other previous studies in other countries? Could the typical social
contexts of Vietnam influence these signals?



What are the approaches for the sustainable development of PhV system and
reduce the under-reporting issue in Vietnam?
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1.3 Principal objectives and work flows
The ultimate objectives of the thesis are to systematically analyse and compare
Franco-Vietnamese

PhV

databases

of

as

well

as

apply

new

Vietnam.
The thesis works would contribute to the development of NDIADRMC’s capacity,
improve underreporting situation in Vietnam, enhance the awareness among
healthcare professionals in ADR reporting, enrich the pharmacovigilance database
of Vietnam (NPDV) and apply new approach to collect more exhaustively ADR in
clinical practice. Also, the exploitation of these data would help to identify the
inappropriate drug utilization contexts motivating the health authorities to
disseminate the information on the Proper Use of Medicines adapted to the
Vietnamese population. In addition, the possible identification of differences for
certain types of ADR between France and Vietnam would allow the discussion of
the elements of Social Pharmacology, i.e. all the socio-cultural elements
influencing on drug utilization.
Overall, the principal works of this thesis focused on the four following
approaches:
-

Establish a general overview of the Vietnamese system and the special contexts
of the NDIADRMC based on the Hanoi University of Pharmacy (Vietnam).
This is the first detailed description of Vietnamese pharmacovigilance system
on the international level (Chapter 1 - “First knowledge of Vietnamese
Pharmacovigilance”)

-

Identify

significant

differences

between

French

and

Vietnam

Pharmacovigilance database to address the issues of Social Pharmacology.
Emphasize the asymmetry in structure of the Vietnamese database in
comparison with another developed country like France (Chapter 2).
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-

Contribute to the development of drug safety signal identification from
Vietnamese spontaneous reporting database. We have selected 2 significant
types of ADRs in the Vietnamese database for further exploitation (2 serious
ADRs, even fatal, and specific for Vietnamese system). A complete signal

conducted, which is typically represent for a resource-limited country. In
addition, a new approach to the case/non-case method (analysis in subgroup)
was chosen for generation of signals related to drug-induced Stevens-Johnson
Syndrome and Toxic Epidermal Necrolysis (SJS/TEN) (Chapter 3).
-

Establish, for the first time, the screening procedures of biochemical
laboratory database in a Vietnamese tertiary hospital to identify the suspected
drug-induced liver injury cases (DILI). The cases identified were compared to
the ADRs related to liver injury which notified to the NDIADRMC in the same
period and the under-reporting rate was estimated by using capture-recapture
method. The approach created a fundamental base for the improvement of
under-reporting issue in Vietnam (Chapter 4).

2 Pharmacovigilance – the gaps and undiscovered areas
2.1 Global Pharmacovigilance: the WHO Program
From the Thalidomide tragedy in 1960s, drug safety issues have attracted more and
more attentions from both healthcare professionals and public

[McBride, 1961].

World

Health Organisation (WHO), defined PhV as the science and activities relating to
the detection, assessment, understanding and prevention of adverse effects or any
other drug-related problems [World Health Organization, 2002]. PhV plays an important role
in ensuring patient safety when using drugs for treatment.
With the first established in 1968, the number of member in the international drug
monitoring program increased from 10 to 131 full member countries (in 2018, plus
30 associate member countries) [Ampadu et al., 2016; Andrews & Moore, 2014; WHO, 2018]. The WHO
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Collaborating Centre for International Drug Monitoring (so called WHO Uppsala
Monitoring or WHO-UMC Centre) was created in 1978 in Uppsala, Sweden as a
headquarter of the WHO Program. Till 31/12/2017, the database of the WHO
Program (VigiBase) contained of about 16 million Individual Case Safety Reports

2.2 Pharmacovigilance and drug-related issues in developing
countries
2.2.1 Current knowledge and issues
It’s commonly acknowledged that data and research in pharmacovigilance mainly
conducted and leaded by developed countries (US, European countries...). The
drug safety knowledge in developing countries remain still limited.
Recently, Olsson et al. have discussed the general challenges faced by low- and
middle-income countries (LMIC) including [Sten Olsson et al., 2010, 2015]:


The capacity of young PhV system to identify the drug safety signals was
still limited when compared with high income-countries



Major gaps and shortcomings in national PhV programs in resource-limited
countries, including the paucity of regulatory decisions based on local
information



Knowledge, Attitude and Practice unwilling or uncomfortable of healthcare
professionals in ADR reporting as well as difficulties in collection and
financing



Self-medication often accounts for a large proportion of medicines use.



Private sector involvement



Human resource and training activities



Legal framework and the national support of PhV activities



Relation PhV and public health programs
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Application of new technologies

The problems seem more severe when the resources to support PhV activities
remain still limited in some developing countries. The PhV system in these

influenced by the economical and sociological context. The local scientific
evidence on the burden of drug-related risk needs to be created, especially
collection of sufficient and relevant local safety information in order to carry out
independent benefit/risk assessments. The signal analysis in LMIC countries
should focus on detecting specific high-burden preventable ADRs, rather than new
ADRs [Sten Olsson et al., 2010]. In addition, the constraints in this domains are also related
to weak human and material resources, poor training, irrational use of medicines,
circulation of counterfeit medicines, high consumption of herbal medicines and
weak pharmaceutical sector regulation.
In African countries, the limits and challenges of the PhV database in these
countries when compared with the rest of the world were well discussed
al., 2016].

[Ampadu et

These PhV systems are being undertaken in important public health

programs such as malaria, HIV and tuberculosis - which are predominantly funded
by international programs (Global Fund, US President’s Emergency Plan for Aids
Relief, Bill and Melinda Gates Foundation, etc.). As a result, the study found that
antiretroviral drugs were the top three product classes in African ICSRs and
account for more than 30 % of African reports. Besides, the characteristics of
disease patterns, prescriptions, differences in PV systems and ADR reporting, and
differences in health systems and health literacy are fundamental differences
between Africa and the others. These all above features that make African ADRs
differ from the rest of the world in relation to the classes of products implicated
and type of adverse reactions, characteristics of patients.
Basically, not many LMIC countries meets WHO's minimum requirements and,
not much research was conducted in these countries as a result [Maigetter et al., 2015]. In
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a questionnaire-based study of 8 ASIAN countries, Suwankesawong et al. also
pointed the differences between the countries in the same regions despite almost
of them achieved the WHO minimum requirements for a functional national PV
system

[Suwankesawong et al., 2016].

Different from the adequate systems in Indonesia,

challenges or problems related to number of ADR reports, communication
strategies and official advisory committee.
The signal generation or spontaneous reporting-based studies from one country
could not implied passively to others due to the differences in terms of genetics,
list of marketed drugs, disease patterns and pharmacovigilance structures.
However, most PV systems established in resource-limited countries are relatively
young and it is difficult to rely on nationally collected data to identify signals of
medicine-related problems in their population. It needs a lot of time to change the
mindset of a large number of healthcare workers (HCWs) and decision makers.

2.2.2 Drug quality and medication errors
One of the missions of PhV is to detect new ADRs and, if necessary, take
appropriate regulatory actions to protect public health

[Härmark & van Grootheest, 2008].

However, the issues of medication errors and drug quality are also important
problems and the understanding in developing countries is still limited

[Johnston &

Holt, 2014; WHO, 1999, 2014a].

Drug quality remains as an important worldwide problem and it could cause
serious ADRs

[Johnston & Holt, 2014].

The substandard, counterfeit and quality-altered

drug become a major health issue, especially in developing countries [Taverriti-Fortier et
al., 2015; WHO, 1999].

Nevertheless, the identification and increase the vigilance of these

quality problems could be possible though the reinforcement of PhV system.
Recent studies pointed out that the utilisation of signal generation from
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pharmacovigilance database could be a valuable tool to deal with the isssue [Brata et
al., 2015; Juhlin et al., 2015; Trippe et al., 2017].

Medication error, on the other hand, is also a serious global issue and the problem
[Cheema, 2017].

In the limited context where the quality

and quantity of healthcare professionals in combination with the resource-limited
situation was a huge problem, the problem of drug utilisation and medication
errors seems non preventable

[Fahimi et al., 2008; H.-T. Nguyen et al., 2015; Van Tuong et al., 2017].

To

prevent adverse drug reactions and medication errors, the role and responsibility
of pharmacovigilance centers include warning HCWs to the importance of
reporting these drug-related problems, disseminating the knowledge and up-todate information related, encouraging them to develop a safety and reporting
culture [Bencheikh & Benabdallah, 2009].

2.2.3 Antibiotic issue and traditional medicines
Antibiotics overusing and its complications are still major health issues in
developing countries, including Vietnam

[K. V. Nguyen et al., 2013; Phu et al., 2016; Thu et al., 2012].

Patients could easily buy antibiotics without prescription in community pharmacy
[Brata et al., 2015; Mao et al., 2015; Miller & Goodman, 2016].

As a result, antibiotic resistance is speedily

emerging and its outcomes could make the burden of public healthcare in these
countries more severe

[GARP, 2010].

Additionally, in the context of both popular use

or even overuse in community and in hospital, the occurrence of ADRs seems
inevitable [Shamna et al., 2014].
One of specific problems in some Asian countries are the adverse reactions related
to traditional or herbal medicines (THMs) [Hartigan-Go, 2002; Sammons et al., 2016; Saokaew et al.,
2011; Wechwithan et al., 2014].

These kinds of medicines are largely accepted and used by

many Asian people, especially for chronic diseases treatment. In China, Zang et al.
discussed that THM-related harm including: complexity in species and origin,
inconsistency or non-standardization of processing, storage and manufacturing,
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limitations of pre-marketing safety studies, defects of the prescribing
information/package leaflet, adulterated and counterfeit drugs

[Zhang et al., 2012].

During the clinical use, lack of theoretical guidance, failure to adhere to the
prescribing information, inappropriate use in combination with Western

when using these drugs.
In term of pharmacovigilance, the reporting of the ADRs induced by THMs is
complicated

[Miller & Goodman, 2016].

The causal relationship is both complex and

challenging given the cocktail of herbs frequently used in THM products. In
addition, the problem is exacerbated by little or no labelling information and data
missing from spontaneous reports. Therefore, an enhanced reporting system and
additional research are warranted in order to provide accurate safety alerts when
using this type of medication.

3 Insight to healthcare structure of Vietnam
3.1 Some information about general healthcare system
As a member of the Association of Southeast Asian Nations (ASEAN), Vietnam
with a population of about 91.7 million over 330 thousand square kilometres is still
in the background of developing country. Despite of gradual economic growth, the
rapidity of change varies sharply between urban and rural regions. The national
policies of socio-economy Reform (Doi moi) in the late 1980s had made Vietnam
from one of the poorest countries, with per capita income around USD 100, to
lower middle-income rank within a few decades with per capita income of around
USD 2,100 by the end of 2015 [World Bank, 2016]. In order to meet the needs of a speedily
changing country, the healthcare system restructure was launched as well towards
Universal Health Coverage orientation. Currently, Vietnam spent about 6.4% of its
GDP on healthcare, relatively equal or even higher than some neighbours in the
region such as Laos, Philippines, Indonesia, Thailand and China. Nevertheless, the
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national budgets were still limited and not enough, so it was needed to mobilize
all available and possible resources in society toward health care (socialization of
health care). Operation schedule for this strategy developed from implementation
of user fees in public health care facilities (1989), legalization of private health care

(2002) and coverage of health insurance system up to 70 % Vietnamese people
(2015)

[Ha et al., 2014].

At present, Vietnam is still striving towards a comprehensive

healthcare system with the key role of government subsidizations (e.g. nation pays
up to 80% of hospital fees for the poor and near-poor, nearly 100% for poor people
and ethnic minorities living in disadvantaged areas, and 30% for farmers and
fishermen who have average living conditions)

[WHO, 2011].

The first attainment

resulted from the launch of these national policies is the development of basic
healthcare service system from remote to urban areas and attaching special
important on expansion of traditional and herb medicine equivalent with Western
medicine. Primary healthcare at the grassroots level was reinforced as a principal
purpose of Universal Health Coverage. The basic healthcare service system was
further progressed and was widely available all over the country. Till 2015, Vietnam
had 1,153 public hospitals, 630 regional polyclinics and 11,113 basic medical service
units (in communes, offices or enterprises)

[Ministry of Health, 2015a].

This network

considerably improved the approachability and accessibility to basic healthcare
services for Vietnamese people. Also, it could create the elementary premise for
achieving Universal Health Coverage and enhancing the availability to access
effective and affordable health-care services in Vietnam.

3.2 The medicines regulatory system, pharmaceutical industry
and legal frameworks
After restructuring Vietnam’s healthcare system from 1986, doors to opportunities
has been opened for pharmaceutical industry. In recent years, Ministry of Health
(MoH) has accentuated the importance of domestic pharmaceutical industry
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development and drug regulatory systems covering pre-clinical and clinical
research, registration, supply, adverse drug reaction (ADR) monitoring and
medicine suspensions or recalls. A relatively comprehensive system monitoring the
whole process related to drug from manufacturing and distribution to safety

pharmaceutical ingredients, post-marketing surveillance.
According to Drug Administration of Vietnam (DAV) in-house information there
were in July 2014 more than 2,265 national and foreign pharmaceutical
manufacturers with over 40,000 approved products. There has been an explosion
of drug registrations, especially for generic products. However, many products
whose active ingredients were the same have shown a considerable discrepancy in
price, origin or quality. There are numerous pharmaceutical companies involved
in drug research and development, production, supply-chain management,
marketing and post-marketing surveillance including nationalized, joint venture,
private and foreign-owned companies. Despite this complex situation, Vietnam
has maintained its objective to develop a domestic pharmaceutical industry as a
priority as stated in 68/QD-TTg (2014) and Prime Minister’s Decisions
154/2006/QD-TTg [Decision 154/2006/QD-TTg

approved Scheme on state management of pharmaceuticals, food

hygiene and safety and cosmetics, 2006; Decision No. 68/QD-TTg The national strategy on development of the Vietnam
pharmaceutical industry up to 2020, 2014].

In addition, the MoH has implemented five “Good

Practices” guidelines for total quality assurance in the healthcare sector namely
Manufacturing, Laboratory, Storage, Delivery and Pharmacy and has a close
surveillance on their implementation

[Drug Administration of Vietnam, 2017].

Other

approaches at a national level have included revising and updating standards of
drug quality control in the latest version of Vietnamese Pharmacopoeia (the 5th
version) (2017) and the second version of Vietnamese National Drug Formulary
(2015), in order to integrate all these aspects relating to registered drugs
Health, 2015b, 2017].

[Ministry of
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In the national strategy of pharmacy (2014), the activities related to “rational, safe
and effective use of drugs and promoting clinical pharmacology and
pharmacovigilance” have received the supports and resources at national level.
Furthermore, Vietnam will "continue to improve and implement Good

pharmacovigilance, drug information and drug advertising activities"

[Decision No.

68/QD-TTg The national strategy on development of the Vietnam pharmaceutical industry up to 2020, 2014] .

Developing of clinical pharmacist pharmacy and strengthening 2 PhV centers are
also two of the important national strategies to develop pharmacy in the next
period in Vietnam. In the Article 51 of the Law on Pharmacy (2005), MoH is
responsible for organizing drug information and monitoring system to ensure
reasonable and safe use of drugs and regulating drug information activities in
healthcare establishments [NATIONAL ASSEMBLY, 2005]. And medical staffs are obliged to
monitor and report ADRs to the persons in charge of the establishments and
regulatory authorities. In the article 77 and 78 of the Law on Pharmacy (2016), the
role and specific responsibilities of PhV and ADR reporting are more strengthened
[National Assembly of Vietnam, 2016].

The clinical pharmacy actives (from Article 80 to 83) are

also emphasised as an important part of national public health and the monitoring
ADR is one of the rights and obligations of clinical pharmacists. Those above legal
frameworks have laid fundamental background for the further development of
drug safety in Vietnam.
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“Science does not exist, unless it has been written down”
_Philippe Kruchten_

“I'm an academic. It's publish or perish”
_Daniel J. Bernstein_

“Toute science doit devenir sociale”
(Every science must become social)
_Littré_
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Chapter I: Overview of Pharmacovigilance in Vietnam

1 Introduction

difficulties to protect public health. In order to enhance the quality of the
healthcare service and prevent the risk of loss of confidence in the healthcare
system, the health authorities have considered and implemented some efficient
policies including the rigorous supervision during the whole lifecycle of registered
medicinal products. Recognizing the importance of drug safety issues, the country
officially joined the World Health Organization (WHO) Program for International
Drug Monitoring in 1999 and became fully part of the global flow of post marketing
drug surveillance. As an indispensable tool to ensure drug safety for the whole
community, pharmacovigilance (PhV) can detect, assess, understand and prevent
the adverse events or any drug-related problems that can be encountered in
treatment with pharmaceutical products including traditional and herbal
medicines, vaccines, biological products, and medical devices. PhV also covers
medication errors, drug interactions or even quality issues as well as tracing and
detecting the counterfeit, sub-standard or poor quality medicines because these
products undeniably cause harm to patients [World Health Organization, 2002]. It is easier to
access to the medicines with multiple-choices along with the up-to-date
therapeutic points of view mainly emphasize the balance of benefit/risk in the
treatment. The pivotal role of PhV in every single health system therefore is well
proven. Despite many obstacles to face, Vietnam always endeavors to develop its
independent PhV system instead of using passively information from other
international drug administration. In a remarkably short time, this country has
improved their activities with some achievements especially after the
establishment of the National Pharmacovigilance Centre (NPVC). Far different
from previous reviews included only some pieces of unspecific information related
to the system

[Biswas, 2013; Sten Olsson et al., 2010; Suwankesawong et al., 2016],

the purpose of the
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overview chapter is to verify and demonstrate the overall picture of Vietnamese
PhV system.

Despite its introduction in the 1960s in Europe, awareness of PhV only emerged
from 1994 onwards in Vietnam. The country launched its first adverse drug
reaction (ADR) monitoring center - an experimental center inside the National
Institute for Drug Quality Control with financial and technical support from the
Swedish International Development Cooperation Agency - and in 1999 became the
98th member of the WHO Program for International Drug Monitoring, operated
by the Uppsala Monitoring Centre (UMC). Unexpectedly, soon after the Swedish
support ended, PhV activities were significantly decreased in 2004, and all ADR
reports then were forwarded to DAV. From 2004 to 2009, although DAV strived to
maintain the minimal PhV activities, the ADR reporting had no connection nor
feedback to reporters or healthcare units and faced a lot of difficulties in database
control and management especially when the number of reports grew. The
NDIADRMC was established under the management of the Hanoi University of
Pharmacy and the direction of the MOH by the MOH Decision 991/QD-BYT issued
in March 2009. Six months later, this center was brought into service as an
important landmark that opened new opportunities for developing drug safety
surveillance. In addition, decentralization of PhV activities was approved with the
intended creation of three regional PhV centers in the north, middle and south of
the country [Decision 154/2006/QD-TTg
and safety and cosmetics, 2006].

approved Scheme on state management of pharmaceuticals, food hygiene

Just one regional center, however, has been set up at Cho

Ray hospital - the biggest hospital in Ho Chi Minh City and has operated since
March 2011 (Figure 1). Hence, only two centers have collected drug safety
information across all the country and assisted DAV in drug regulation from that
time onwards. Moreover, the legal basis in the Pharmacy Law (2005) supporting
PhV activities has been strengthened in the revised Pharmacy Law (April 2016)

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

2 History and structure of pharmacovigilance
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which addresses the specific responsibilities of different stakeholders in the PhV

Figure 1: Pharmacovigilance center network in Vietnam
Regarding the structure of PhV system, NDIADRMC plays an important role in
monitoring, detecting and reporting information related to ADR, medication
errors, suspected counterfeit drugs, substandard drug quality and drug-related
failure of treatment as a technical supporting unit for the DAV (Figure 2).
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system [National Assembly of Vietnam, 2016].

Figure 2: Structure of the pharmacovigilance system in Vietnam
Together with collecting and analyzing ADR reports from various sources,
NDIADRMC also assesses the benefit-risk balance, followed by managing and
communicating drug-related risks. Besides, NDIADRMC has organized many PhV
training courses for healthcare practitioners (HCPs), provided drug safety
information to DAV, contributed to the international individual case safety reports
(ICSRs) database and operated as a drug information center. Normally, ADR
reports may be sent to the PhV centers by post, fax, telephone or email.
Fortunately, a new web-based notification system has been deployed also with the
access controlled and validated by NDIADRMC and ADR reports could be
submitted via the official website of NDIADRMC (www.canhgiacduoc.org.vn) from
January 2014. This notification channel has helped in reducing time for data
recording and encoding and facilitating the reporting activities especially for
remoted provinces. In order to maintain the quality of reporting using website
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portal as well as other reporting channels, the interactive two-way information
exchange between NDIADRMC and healthcare units and/or reporters has been
established. NDIADRMC has supplied up-to-date, practical and useful drug
information via feedback letters or via telephone in urgent cases. Risk

has helped HCPs better understand the drug-related issues.
The reporting system has focused mainly on HCPs in healthcare units, national
public health programs (PHPs) and pharmaceutical companies, but has not
covered community pharmacies and customers so far due to the risk of submission
of misleading information. As an important stakeholder in the PhV system,
pharmaceutical companies seeking a new valid registration or renewal are required
to supply safety and efficacy documents related to their products. After companies
commence marketing of their registered products, they are required to take the
main responsibility for monitoring ADRs and to report to the PhV center, using
either the official national reporting form or the CIOMS form, serious or unknown
ADRs occurring in Vietnamese territory involving their drugs [Ministry of Health, 2013]. In
the case of life threatening or fatal ADRs, companies must send the primary report
no later than 7 days after receiving an initial report and follow-up reports (if any)
within 15 days after receiving additional information. With other domestic serious
cases, reports must be sent no later than 15 days. In addition, companies are
required to submit a Periodic Safety Update Report, a Periodic Benefit Risk
Evaluation Report or a Safety Report (defined by the revised e drug registration
regulations) accompanied by a summary safety report in the Vietnamese language
that includes details of both foreign and domestic ICSRs within 90 days of the last
day of the period covered by the report. Companies are also required to submit
update information to the NDIADRMC or DAV when they receive any new safety
information from anywhere in the world about drugs registered in Vietnam. Risk
Management Plans are encouraged but are not mandatory unless the DAV requests
them, usually for high-risk medicines.
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3 The management and process
With each ICSR received, administrative and medical information is reviewed
thoroughly, then coded and recorded to the national PhV database by

health impact, a suitable management process is selected (Figure 3).

Figure 3: Internal process of ICSR management in National DI&ADR Centre
According WHO, the criteria for serious ICSRs includes death, life-threatening,
required or prolonged hospitalization, resulting in a congenital anomaly, or
resulting in persistent or significant disability or incapacity. To identify the early
signal of drug quality, in which case it is important to activate an appropriate
management plan, the Vietnamese NDIADRMC has extended this seriousness
definition by the using “Case series of ADRs related specific product”. The Urgent
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Management Scheme (UMS) is applied to reports of Death (including death and
prognosis of eventual death after administration of suspected drug) and “Case
series of ADRs related to a specific product”. The requirement for a Case series of
ADRs suspected to be related to drug quality has been pre-defined in the internal

seriousness and the abnormal frequency of reporting of the ADR related to a
specific drug in short time. For example, UMS is considered to be activated in case
series when there are at least 2 serious ADR reports or at least 5 non-serious ADR
reports of the same lot number of the drug suspected within 7 working days in the
same healthcare unit. The UMS has helped overcome the limited available human
resources for managing individual case safety reports (ICSR) and helped to identify
and manage important risks as well as generated early signals about drug quality.
In UMS, two independent expert evaluations from the technical expert committee
(TEC) are obtained within 2 weeks. These evaluations assess causality and where
necessary communicate the risks through the NDIADRMC in official letters to
DAV. At the same time, a feedback letter together with an acknowledgment letter
are sent directly to the reporter and/or the healthcare unit. The basic information
and the assessment of case series of ADRs are updated weekly on the official
website of NDIADRMC for public information. The UMS has made PhV
management more flexible, confident and efficient by establishing early signals for
drug safety as well as triggering the intervention of DAV for further actions.
Compared with UMS, the routine scheme is conducted without precise time
constraints and the causality assessment of cases is made by TEC members. Soon
after its establishment, the TEC has consisted of a number of experts such as
pharmacists or medical specialists with a minimum of 5 years’ experience in clinical
practice. TEC members together with NDIADRMC representatives meet monthly
or bimonthly meeting to discuss, evaluate and deal with important PhV issues. The
committee has played an important role in judging the risk communication to
follow its assessments, especially after reviewing UMS cases. The TEC is also
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responsible for evaluating the circumstances of notable cases and coordinating
with NDIADRMC the conduct of further investigations or studies in the national
database. NDIADRMC sends advice letters, including TEC advices, about
outcomes of individual matters, about notable signals from the national database

further decisions (e.g. drug safety warning for HCPs, labelling changes, recalls or
withdrawals). Not all letters conveying NDIADRMC’s information have resulted in
regulatory actions (Figure 4).

Figure 4: Number of ADR reports in Vietnamese database
To enhance the quality of information for data analyzing, NDIADRMC uses the
VigiGrade tool developed by WHO-UMC to assess the completeness score of every
ICSR received [Bergvall et al., 2014]. Direct interaction with the reporter/healthcare unit
occurs to verify the cases and add supplementary information to the report when
some important data are omitted, especially in UMS. Periodically, the national
database is revised and duplicate reports whose fields of patient name, sex, age,
drug, ADR and onset date are identical are removed. Summaries of reporting rate,
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statistics of serious ADRs, and contribution from classes of reporters are regularly
issued as quarterly/annual reviews. However, further data-mining using
disproportional criteria (ROR or PRR) and the other statistical signal generation
methods is only conducted in the context of university research and not in routine

4 Some highlight and initial achievements after the creation of
NDIADRMC
Within 8 years from the establishment of NDIADRMC, Vietnam has experienced a
considerable increase in quality as well as quantity of ADR reports. In the period
2010-2018, NDIADRMC officially received 51,934 ADR reports from various sources
including healthcare units, PHPs and Marketing Authorization Holders (MAH)
(reports from MAH were accepted in 2011 and were put in the database from 2012)
(Figure 5).

Figure 5: Number of ADR reports in Vietnamese database.
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The number of reports has increased rapidly, especially in the last four years which
have accounted for over 75% of the total reports received in 8 years. This increase
shows that the knowledge, attitude and acceptance of PhV among HCPs has
improved considerably. In terms of quality, the completeness score for reports

international average score [Bergvall et al., 2014].
Between 2010 and 2015, MoH has issued a number of legal documents related to
PhV. They are the National Guideline on PhV, a specific guidance on reporting
adverse drug reactions in healthcare facilities, and a series of technical guidelines
on ADR reporting in national targeted public health programs (HIV/AIDS,
tuberculosis and malaria)

[Ministry of Health, 2013, 2014, 2015c].

In addition, PhV activities

were emphasized in a series of circulars issued by MoH related to registration, drug
labeling, drug advertisement, herbal and traditional medicines, biosimilars,
clinical trials and biological products. The legal framework has strengthened the
PhV network throughout the country as well as creating a mechanism of cooperation among all stakeholders from the grassroots to national level, and reflects
a strong commitment of the MoH and the NDIADRMC to promote the
performance of the PhV system, thus contributing to improved quality, efficacy
and safety of drugs for the general public. Especially, a productive working
environment for pharmacists in hospitals to monitor safety issues has been built.
There has been a remarkable contribution of clinical pharmacists, both in terms of
quantity and quality of ICSRs. According to the in-house information of
NDIADRMC from 2010 to 2016, more than 30% of ICSRs have come from
pharmacists and this rate has increased annually [Tran, 2017].
In addition, the linkage of PhV activities and targeted public health programs has
been established and improved over time. For example, a large-scale cohort-eventmonitoring (CEM) program implemented in the period of 2011-2013 has enrolled
645 HIV/AIDS patients

[P. T. Nguyen et al., 2013].

Another CEM in the tuberculosis

program, which was launched in 2014, is about to be completed and published [World
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Health Organization, 2014].

The number of ADR reports from these programs has increased

annually and reporting ADRs has been integrated into the PHPs’ routine practice.
Since the establishment of NDIADRMC, the development strategy for the PhV

the importance of reporting. Virtually all reports are accepted and recorded in the
national database and up to 50% of the reporters receive feedback letters.
NDIADRMC frequently queries specific ADR-drug pairs from the database not only
to give the additional information in feedback letters but also to contribute to some
extent to active signal detection The PhV procedures from signal detection and
signal evaluation to risk management and communication have operated well. As
a result, a number of important signals were detected from local resources by UMS
leading to the investigation of the quality of the relevant lots, warning the
pharmaceutical company or even suspending/recalling a drug product, for
example, Relab® (albumin 20%) due to failure to meet quality standards
requirements

[Ministry of Health - Drug Administration of Vietnam, 2013].

Other examples have

included strong signals of medication errors in real practice, such as anaphylactic
shock due to lack of sufficient prophylaxis or failure of recognition and
management when using iodinated contrast media or severe cutaneous adverse
reactions related to the irrational use of allopurinol for hyperuricemia [Ministry of Health
- Agency of Medical Services Administration, 2013, 2014]. The PhV system has also provided important

evidence about high-risk medicines such as the signal that arose from a case series
of 21 ADR reports (almost rigors accompanied by fever or even anaphylactic shock)
related to same lot number of Levelamy® (l-ornithin-l-aspartate) leading to
voluntary withdrawal by the company

[Ministry of Health - Drug Administration of Vietnam, 2014].

The outcomes have confirmed the capacity of the NDIADRMC and its
communication strategies, notwithstanding that it is a university-based center,
unlike other NDIADRMCs that are located within a national drug regulatory
authority. Vietnam has met almost all of the minimum requirements for a
functional PhV system [Suwankesawong et al., 2016; WHO, 2015].
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system has also focused on enhancing the attitude of all HCPs about their role and
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5 Challenges and limits of the system
5.1 Inequitability in quality and quantity of ICSRs

in quality and quantity of reports between regions, hospitals and even subgroups
of HCPs (i.e. physicians, pharmacists, nurses). Up until 2016, only 805 out of 13,617
health establishments (fewer than 6%) participated in reporting activities. The
imbalance is worse in remote areas due to a lack of highly-qualified HCPs. Besides,
the burden of work in healthcare centers and differences in knowledge, attitude
and practice have led to under-reporting. PhV might still be unfamiliar to the
majority of healthcare workers despite the official National PhV Guideline
promulgated in June 2015. Submission time (i.e. from initial detection to filling the
form) has been relatively long, impacting on follow-up and information updating.
Although the quality of reports in general is relatively good, some inaccuracies in
important fields such as date of onset, indications, and dosage still exist.
Completeness scores vary between areas and the national database is experiencing
an issue: the areas reporting most frequently have worse scores than those
reporting less frequently. NDIADRMC, as a result, has a need to rebalance the
situation in the next period of development.

5.2 Limited communication, training and information sharing in
PhV system
Within the developing framework, knowledge, attitude and practice in drug safety
of most healthcare workers are still generally limited. To them, ADR reporting in
practice basically is a difficult task. They also think that ADR reporting is very timeconsuming and it brings more trouble than benefit, especially when working in a
stressful environment

[Nguyen T. T. H., Nguyen, Nguyen, et al., 2016].

These preconceived ideas

together with the real overloaded situations in hospitals constitute a very large
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The main obstacle faced by the Vietnamese PhV system is the remarkable variation
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barrier between HCPs and PhV. In order to increase the overall awareness of PhV,
DAV and NDIADRMC should organize training classes, seminars, meetings and
workshops throughout the country. There is also a need to encourage and support
research work related to PhV within hospitals as well as encourage publications in

Nguyen, Tran, et al., 2016].

[Nguyen T. T. H.,

Besides, an efficient mechanism for exchanging ideas among the

stakeholders is needed for the sustainable development of PhV.
Dissemination of awareness in PhV among HCPs by systematic training classes
organized by NDIADRMC with domestic and international support is necessary to
promote the early detection and reporting of ADRs and build a sustainable system.
Through the knowledge and information gained in these classes, the drug-related
risks in actual practice have been communicated and minimized among hospitals
and among HCPs. Learning from other developed systems by regularly attending
international training sections or workshops is also needed to better understand
the new methods and improve the knowledge in PhV.
Some important public health data sources such as health insurance records, the
national health registry or computerized patient records databases currently have
not shared nor connected with PhV activities due to technical or administrative
reasons. NDIADRMC has made some first attempts to approach and utilize these
resources in the context of university research but it needs more time and
resources to achieve usable linkages. Cross-referencing data should be encouraged
and used as a valuable source for future research.
Since 2012, NDIADRMC has issued the "Bulletin of Pharmacovigilance" – a
quarterly publication with the purpose of supplying the up-to-date national and
international information of PhV

[National DI&ADR Monitoring Center, 2017].

2500 printed

bulletins have been freely distributed to 1154 healthcare units all across the country
every 3 months. This initiative has had a big impact on the interaction and
information sharing between PhV centers and with pharmacists and other HCPs.
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order to disseminate valuable experiences among healthcare units
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The

bulletin

has

also

its

online

version

at

the

website

(http://magazine.canhgiacduoc.org.vn/) and it has attracted more than 10 000
visits per month. Nonetheless, the impact of the publications needs to be fully

5.3 Divisions between activities coordinating public health
Reporting activities were considered to be a routine practice in HIV/AIDS,
tuberculosis and malaria programs but this integration was difficult to maintain
due to a lack of direct government support and clear institutional instructions. In
other healthcare areas, physicians' activities and the establishment of treatment
guidelines are under the direction of the Medical Services Administration (another
administrative unit in MoH) whereas ADR monitoring is under the DAV direction.
Vaccines and herbal medicines are registered by DAV but the supervision of
vaccines in the community is mainly under the Department of Preventive Medicine
(another administrative unit in MoH) and the control of herbal medicines is under
the Traditional Medicine Administration (yet another administrative unit in
MoH). Sometimes, lack of effective communication between these units has posed
a barrier for PhV. Safety issues related to vaccines may lead to rumors, possibly
damaging the overall confidence in vaccination and dramatically affecting
immunization coverage and disease incidence.
To prevent adverse consequences on public health, stakeholders in the PhV system
should coordinate and harmonize their activities with the global aim of
strengthening

post-marketing

drug

surveillance.

Although

the

risk

communication strategy is well described in the National PhV guideline, more
direct and clearer government instructions are also required to coordinate
activities between the various authorities in Vietnam.
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assessed and the means of dissemination needs improving.
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5.4 Lack of involvement of private drug retailers, customers and
public media
In Vietnam, patients can easily obtain medicines at most pharmacies in the

by buying medicines on the advice of pharmacy staff who may have had only 2 or
3 years of pharmacy education or may even be untrained [Nga et al., 2014]. These entryto-practice health workers with limited education have had a huge negative impact
on the rational use of medicines. They do not seem involved in any specific PhV
activities, which is a large deficiency in perfecting the PhV system. Drug safety is
the responsibility of not only the PhV centers or the MoH, but also of the
community as a whole. Private pharmacies and patient reporting should be
considered as appropriate parts of the PhV system. Support and a clear strategy
from the national authority are needed to deal with this issue. Risk communication
via the public media, whose information is available to the entire population, is
still in disorder. Medical safety information for general audiences is not well
written, is often not based on evidence and may even be inaccurate due to the
limited healthcare knowledge of unqualified writers.
There are also some obstacles in information sharing and risk communicating such
as time-consuming for administrative procedures and disagreements between
different administrative units although these actions are considered extremely
important. Furthermore, conflicts of interest still exist in drug information
between pharmaceutical companies and public media. As a result, rumors in the
community about healthcare matters easily get out of control and worsen the lack
of confidence in the domestic health system. Thus, the PhV system should
establish an efficient mechanism to coordinate and harmonize with the mass
media so as to ensure the quality of drug safety information and it should develop
its own more specific information aimed at patients and the media. PhV activities
also need re-organizing to be more transparent, more reliable and more effective.
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community, even without a prescription [Larsson et al., 2006]. They can treat themselves
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Future development of the system should be geared towards patients and consider
the various media sources as the primary communication means of PhV activities.

Publication as Leading Article on “Drug Safety” Journal: “Overview of
Pharmacovigilance System in Vietnam: Lessons Learned in a Resource-Restricted
Country” (2018) 41:151–159. DOI: 10.1007/s40264-017-0598-y.

7 Conclusion
Despite its initial achievements, there remains considerable room for
improvement for such a young PhV system. PhV activities in Vietnam have been
well conducted by NDIADRMC under instruction from the MoH and have to some
extent ensured the benefits of drug safety for Vietnamese patients. In the coming
years, the mission of the NDIADRMC will focus on maintaining the development,
diversifying reporting sources as well as organizing more frequently training for
HCPs. Private pharmacies, drug retailers, herbal and traditional practitioners and
consumers. need to be encouraged to report ADRs and be involved directly in the
PhV system. Comprehensive international and domestic support is also required
to develop a better-functioning PhV system.
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Chapter II: Comparison of Vietnamese and French structures of
spontaneous ADR reporting database

The database of Vietnamese PhV gradually become a valuable source with the
accumulation of voluntary ADR reports by time. However, no research using
Vietnamese spontaneous reporting database has been communicated at
international level before. To elucidate the nature and characteristics of the system
as well as its database, a comparison to another system already developed was
required and the French pharmacovigilance system was chosen as a reference.
Through the comparison, we could identify the gaps, difficulties and the
perspectives for the young Vietnamese system. The insights to these 2 systems
could not only point out those differentiate features, but also allow the further
discuss on social pharmacology aspects.
Considered as a relatively new branch of pharmacology, social pharmacology (or
sociopharmacology) is a young discipline emerged and based on interdisciplinary
research about the connection between drug-related activities (including
pharmacology, pharmacovigilance, epidemiology, drug information, drug
utilization) and sociological factors

[J. L. Montastruc, 2002].

There are several widely

accepted definitions about social pharmacology. Venulet defines that social
pharmacology is "the ultimate step in the natural history of pharmacology in which
the properties of a drug, its availability, doctor's prescribing patterns, patient's
compliance, etc. combine and interact in a manner which determines the final effects
of the therapeutic efforts"

[Venulet, 1974].

Another author states that “social

pharmacology as a multidisciplinary science and dynamic system that harmonizes
the critical and influential elements in the use of marketed drugs and the
interrelationships, among health professionals, who directly or indirectly participate
in health care, either by providing a service or improving drug therapy” [Alloza, 2004].
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1 Introduction
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In general, social pharmacology mainly focuses on the post-marketing period of
not only drugs but also other medicinal products. The major actors were HCPs,
health administration and pharmaceutical companies which decide and influence

Figure 6: Actors and relationship in social pharmacology.
The objective of social pharmacology research aims to find out the social factors
determining or interacting with drug utilization. In the view of social
pharmacology, drug safety issues are obviously different between countries. The
understanding of these issues in developing countries remains limited. The
qualitative and quantitative research is necessary to identify and analyse the
influences of sociological contexts on the specific drug-related harms. Therefore,
we described the characteristics of the 2 countries, Vietnam and France, which
could influence the social metabolism of drugs in these countries.
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the relationship between drugs and patients (Figure 6).
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The young Vietnamese PhV system requires a profound analysis and exploitation
of data to identify the contemporary issues. By referencing to a developed one, the
Vietnamese system could identify the limits itself, and then tweak and adjust

The objectives of this chapter aims to: i) describe and compare the Vietnamese and
the French PhV databases within a same cut-off time; ii) compare the specific
characteristics of drug-induced anaphylaxis and drug-induced SJS/TEN in the 2
databases.

2 Methods
2.1 Setting of PhV systems and Data sources
The spontaneous ADR reporting database from 2010-2016 in Vietnamese and
French Pharmacovigilance databases was chosen for analysis.
The French pharmacovigilance system is based on a network of 31 regional centers
located in teaching hospitals and coordinated by the French Medicines Agency
(‘Agence nationale de sécurité du médicament et des produits de santé’ [ANSM]).
Since 1984, they have shared a common database of adverse drug reactions (French
pharmacovigilance database - BNPV) that are spontaneously reported by
healthcare professionals [Thiessard et al., 2005].
The Vietnamese pharmacovigilance system is based on the NDIADRMC and the
regional center based in Ho Chi Minh City. The NDIADRMC in Vietnam, unlike
other NDIADRMC, are not located within national drug regulatory authorities. [K.D. Nguyen et al., 2018].

Some differences in general social contexts and in PhV system of the 2 countries
are described in the Table 1 and Table 2.
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promptly for the sustainable development.
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General information

Vietnam

France

Population

92 695 100

66 624 068

Area (km2)

331 230

640 679

Life Expectancy at Birth

75.6

82.3

Median age of population

30.5

41.4

Healthcare coverage

30-70%

100%

Economic situation

Lower–Medium Income
Country

High Income Country

Table 2 Characteristics of Vietnamese and French PhV systems
Vietnam

France

Policy, law and regulation
Written in Law on
Obligation of ADR reporting in official law

Pharmacy 2017 with the
specific responsibilities

Guideline on Pharmacovigilance and ADR
reporting (mandate, structure, role and
responsibilities)
Mandatory ADR reporting of MAH

Written in R-5144-19 of
French Public Health Code

Official National guideline

Written in R-5144-19 of

on PhV (2015)

French Public Health Code

Yes

Yes

2009 (NDIADRMC)

1973

1999

1986

Structures and cooperation
Year of official establishment of PhV center
Year of affiliation to the WHO Program for
International Drug Monitoring

Number of PhV Centers

Means of sending ADR report

2 (1 National Center and 1
Regional Center)

Post, fax, telephone, email,
website

31 Regional
Pharmacovigilance
Centers
Post, fax, telephone,
email, website,
smartphone

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Table 1 General information of Vietnam and France (Cencus 2016)

Vietnam

France

Existence of protocols and SOPs in activities

Yes

Yes

Linking with informatics system of hospitals

No

Yes

Patient reporting

No

Yes

Existence of technical expert committee

Yes

Yes
Hospital doctors,

Profession related of staffs in PhV center(s)

Pharmacists

pharmacists, clinical
research associates,
interns

Drug information units

Yes

Yes

WHO method

French method

Causality assessment and drug-related risk

National Center

Regional Centers

management

(centralization)

(decentralization)

Coding ADRs

WHO-ART

MedDRA

Coding Drugs

ATC classification

ATC classification

Feedback to HCWs

Yes

Yes

Signal generation and PhV studies

Yes

Yes

Up to several months

About 2 weeks

Periodically

Regularly

Yes

Yes

Existence (initiation period)

Clear and proactive

In developing

Robust and systematic

Database Management and risk evaluation
Imputation method

Time lag from first report collection to final
data entry (with causality assessment)
Updating data to Vigibase
Risk management and communication
Independent bulletin of PhV
Risk management plan
Regulation action based on PhV database
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2.2 Criteria of analysis and comparison
2.2.1 Trend and reporting incidence
Number, reporting incidence and tendency and of ADR reporting by year in
2 countries in the period 2010-2016


ADR reporting by regions in Vietnam



Prediction of future development of Vietnamese database



Changepoint detection in the time series of Vietnamese database

2.2.2 Demographic, drug and ADR information


Pyramid of distribution Age-Sex of patients in ADR reporting



Reporter’s jobs (Vietnam)



Drugs most reported



ADRs most reported

About drugs and ADRs most reported in France, we use VigiBase search for the
data.

2.2.3 Specific comparisons: case studies of Steven-Johnson
Syndrome and toxic epidermal necrolysis (SJS/TEN) and
anaphylaxis
We also conducted the direct comparisons of two remarkable and typical for
Vietnamese PhV system: SJS/TEN and anaphylaxis.

2.3 Statistical analysis
Continuous variables were summarized as mean or median and 95% CI or
interquartile ranges (IQRs) to suit the data distribution method selected.
Categorical variables were described as frequencies and percentages.
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We compared also the gender, age, reporter's job between 2 countries using by the
Mann-Whitney U non-parametric test or t-test for continuous variables and the
Fisher’s exact test or the chi-squared test for categorical variables. P<0.05 was a
threshold for the test of probability. The trend analysis of ADR incidences were

population.
R statistical software (version 3.4.0, issued 21 April 2017) was used for statistical
analysis [CRAN, 2017]. The package “changepoint” was used for detection of change in
the database structure [Xu et al., 2015]. Forecast models were fitted to the Holt-Winters
(HW) non-seasonal smoothing and forecasts were generated into the 3-year
follow-up period [Holt, 2004].

3 Results
3.1 Comparison of 2 PhV databases
3.1.1 Trend of ADR reporting by year in 2 countries
Over 7-year period, the NDIADRMC and the BNPV received 36,934 and 278,478
ICSRs correspondingly with the incidence trends increased (p<0.001) (Figure 7).
However, the increase of reporting incidence in Vietnam was faster than that of
France (Poisson’s coefficients were 1.3 and 1.05 correspondingly).
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assessed by Poisson regression model adjusted by total Vietnamese and French

Figure 7: Reporting number and reporting rate in Vietnam and France

3.1.2 Demographics characteristics
The population characteristics of France and Vietnam were different (Figure 8).
We found that the mean age of Vietnamese population of was younger than French
one.

Figure 8: Vietnamese and French populations by Age and Sex (Cencus 2016)
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In terms of ADR reports, we also found a considerable difference in age and gender
distribution between 2 countries (Figure 9). Patients in Vietnamese reports
(mainly in under 5 and 25-35 age bracket) was significantly younger than those in
France (mainly elder patients). Women were more reported than men at nearly all

Vietnamese database, men were more reported at the age bracket 0-19,
significantly less reported at the age bracket 20-39, similar at the rest age brackets.

Figure 9: Pyramid of Age-Sex distribution of Vietnamese and French spontaneous
reporting

3.1.3 ADRs and suspected drugs most reported in 2 systems
We found ADRs in Vietnamese database mainly about cutaneous reactions (60%)
whereas these kinds of ADRs accounted of about 23% in France (Figure 10,
Table 3). The SOC distribution was also ultimately different between 2 countries.
Many ADRs were not or hardly reported in Vietnam but they effected several
thousand patients in France.
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age group in French database. However, when compared with women in

Figure 10: Distribution of ADR types according to SOC in 2 countries
Table 3 Top 20 ADRs reported (data extraction from VigiBase)
Preferred term (Vietnam)

Frequency (%)

Preferred term (France)

Frequency (%)

Pruritus

2721 (36.2)

Pruritus

13926 (4.2)

Rash erythematous

1523 (20.2)

Rash

12070 (3.6)

Rash

1062 (14.1)

Urticaria

10513 (3.2)

Anaphylactic shock

719 (9.6)

Erythema

8822 (2.7)

Urticaria

603 (8.0)

Thrombocytopenia

8506 (2.6)

Dyspnoea

575 (7.6)

Vomiting

8348 (2.5)

Pyrexia

528 (7.0)

Pyrexia

8331 (2.5)

Fatigue

480 (6.4)

Nausea

8038 (2.4)

Chills

470 (6.2)

Acute kidney injury

7527 (2.3)

Vomiting

402 (5.3)

Diarrhoea

7270 (2.2)

Vertigo

391 (5.2)

Headache

7169 (2.2)

Nausea

326 (4.3)

Anaemia

7065 (2.1)
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Preferred term (Vietnam)

Frequency (%)

Preferred term (France)

Frequency (%)

Hypersensitivity

252 (3.4)

Malaise

6350 (1.9)

Malaise

215 (2.9)

Rash maculo-papular

6301 (1.9)

Tachycardia

214 (2.8)

Dyspnoea

5657 (1.7)

Face oedema

211 (2.8)

Somnolence

5370 (1.6)

Hypotension

208 (2.8)

Anaphylactic shock

5174 (1.6)

Periorbital oedema

191 (2.5)

Neutropenia

5172 (1.6)

Headache

190 (2.5)

Confusional state

5030 (1.5)

Erythema

153 (2.0)

Hypotension

5027 (1.5)

Overall, anti-infective drugs (ATC code J) were the most reported in both
databases (Figure 11). However, these drugs were predominant in the Vietnamese
database (65%) whereas they were counted for only about 26% of total ADRs in
French database and not too much different from other types. The therapeutic
groups ‘antineoplastic and immunomodulating agents’ (ATC group L) were largely
reported (the fourth position, about 18%) in France whereas they were the least
reported in Vietnam (less than 2%). Antibiotics (J01) were the cause of ADRs in
more than half of total ADR reports in Vietnam, in which the third-generation
cephalosporins were predominant (Figure 12).
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Figure 12: Predominance of antibiotics in ADR reporting in Vietnam

3.2 Other typical characteristics for Vietnam
3.2.1 Trend and time series analysis
According to further analysis with monthly case reports, we found that the increase
of ADR reporting in Vietnam was increased sharply in the year 2013-2014 and
possibly reach “saturation of reporting” situation (Figure 13). The finding was
similar with the significant changepoint detected (June-July 2013) when analyzing
the time series of ADR reporting (Figure 14).
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Figure 11: Distribution of SOC classification in Vietnamese and French databases

Figure 13: Reporting tendency and forecast of reporting trend in the future of
Vietnamese database

Figure 14: Changepoint detection in Vietnamese database (2010-2016)
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3.2.2 Inequitability of reporting among regions in Vietnam
In period 2010-2016, the ADR reporting in Vietnam varied greatly among provinces
and cities (Figure 15). We found that the ADR reporting mostly concentrated on

reporting rates in the most reported provinces/cities is 50-100 times higher than
those in least reported ones. Also, the inequitability between regions was
important in Vietnam (Figure 16). The Red River Delta and Southeast regions are
accounted for more than a half of total ADR reports of the whole country.

Figure 15 : ADR reporting among provinces/cities in Vietnam A. Number of ADR
reporting B. Reporting incidence of ADR reports per 100,000 populations-year
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the biggest cities of the country (Hanoi, Ho Chi Minh city or Da Nang). The ADR

Figure 16: The distribution of ADR reporting among Vietnamese regions

3.2.3 Profession of reporters
The distribution of HCWs was described in the Figure 17. The number reports
notifed by pharmacist increased sharly over time. In 2010, doctors were the main
reproters but in 2016 pharmacist emerged as a biggest contributers to the ADR
reporting.
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Figure 17: Evolution of reporters who contributed to the NPDV

3.3 Comparison of drug-induced SJS/TEN in 2 countries: Poster
Abstract
Stevens–Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) induced by
drugs are rare (1-2 /million inhabitants/year) but life-threatening reactions (with
mortality rate of about 1-40 %). In addition, SJS/TEN are genetic dependence
disorders and the risk differs between populations. The aim of this study is to
compare the characteristics of the drug-induced SJS/TEN in French and
Vietnamese pharmacovigilance database in the period 2010-2015.
All spontaneous adverse drug reaction (ADR) reports from January 2010 to
December 2015 in Vietnamese and French databases containing 2 Preferred Terms
“Stevens–Johnson syndrome” and “toxic epidermal necrolysis” were retrospectively
analysed. Demographic data, suspected drug according to Anatomical Therapeutic
Chemical (ATC) classification were compared between 2 countries.
Over a 6-year period, among a total of 28,698 and 229,481 spontaneous reporting
respectively registered in Vietnamese and France database, 136 (0.47 %) and 576
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(0.25 %) concerned respectively the cases of drug-induced SJS/TEN reports. The
male/female ratio of SJS/TEN patients were significantly different between 2
countries (Vietnam=0.58, France=0.41, p=0.001). SJS/TEN mainly occurred in adult
patients (18-65 years) in 2 nations but Vietnamese SJS/TEN patients were younger

(p=0.011). Concerning the suspected drugs induced SJS/TEN, we mainly found
cotrimoxazole (n=69, 1.3 %), lamotrigine (n=59, 1.11 %), allopurinol (56, 1.06 %) in
French database and carbamazepine (n=25, 18.38 %), paracetamol (n=20, 14.71 %),
allopurinol (n=15, 11.03 %) in Vietnamese database. Antiepileptics (N03A) are most
reported in SJS/TEN in Vietnam (n=33, 16.1 %) and France (n=132, 2.49 %). For
beta-lactam antibiotics, cephalosporins and carbapenems group (J01D) was the
most reported in Vietnam (n=24, 11.71 %) and penicillin groups (J01C) was mostly
reported in France (n=82, 1.55 %).
These data show some differences for the characteristics of cases of drug-induced
STJ/TEN between France and Vietnam. The suspected drugs seem similar in 2
countries, except for antibiotics. Outside the diseases pattern, geographic location,
lists of marketed drugs, the differences could be explained by the genetic variation
(HLA-B), the knowledge and attitude of healthcare workers about ADR reporting,
the overuse of antibiotics in Vietnam. Further analysis is required to fully discuss
on social pharmacology aspect.
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than French ones with mean age of 42.48 (±22.95) and 48.59 (± 25.38) respectively

Figure 18: Reporting of SJS/TEN in 2 countries

Figure 19: Characteristics of SJS/TEN patients in 2 countries
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Figure 20: Drugs involved in SJS/TEN reports in 2 countries (poster extraction)

3.3.1 Communication of results
Poster Simple Number PS-0054 in Société Française de Pharmacologie et de
Thérapeutiques conference in Toulouse (2018) and Poster Number ISoP18-1316 in
International Society of Pharmacovigilance conference in Geneve (2018).

3.4 Comparison drug-induced anaphylaxis in 2 countries: Poster
Abstract
Drug-induced anaphylactic reactions is a severe and life-threatening Adverse Drug
Reaction (ADR) and the risk differs between populations. The aim of this study is
to compare the characteristics of the drug-induced anaphylaxis between French
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pharmacovigilance database (FPVD) and Vietnamese pharmacovigilance database
(VPVD).
Spontaneous ADR reports from January 2010 to December 2015 were collected for

“Anaphylactic and anaphylactoid reactions” were selected; in VPVD, all ADRs
meeting the anaphylaxis definition by the Second Symposium on the Definition
and Management of Anaphylaxis1 were selected. Demographic data, suspected
drugs according to Anatomical Therapeutic Chemical classification were
compared.
Among a total of 28,698 and 229,481 spontaneous reporting respectively registered
in Vietnamese and France database over a 6-year period, 3182 (11.08%) and 5279
(2.3%) concerned respectively the cases of drug-induced anaphylaxis reports. The
male patients with anaphylaxis accounted for 41.8% in France and 46 .7% in
Vietnam (p<0.001). Anaphylactic patients in Vietnam were younger than those in
French, with mean age of 41.02 (±25.38) and 51.91 (±17.79) respectively (p<0.001).
Mortality rate due to anaphylaxis in VPVD are significantly lower than in FPVD
(n=79, 2.5% and n=164, 3.1% respectively). Concerning the suspected drugs related
to anaphylaxis, we mainly found anesthetic or analgesic drugs with
suxamethonium (n=1002, 18.92%), propofol (n=672, 12.69%), sufentanyl (n=497,
9.38%) in FPVD and antibiotics with cefotaxime (n=627, 19.7%), ceftriaxone
(n=334, 10.5%) and ceftazidime (n=294, 9.24%) in VPVD. In FPVD, the antibiotics
reported were amoxicillin (n=483, 9.12%), amoxicillin with enzyme inhibitor
(n=453, 8.55%) following by cefazoline (n=214, 40.4%). Cephalosporins and
carbapenems group (J01D) was the most reported pharmacological class in
Vietnam with 56.8% of cases (mostly third-generation cephalosporins) whereas
this group accounted only 9% in France.
These data show some differences for the characteristics of drug-induced
anaphylaxis cases between France and Vietnam. The discrepancy of drug-induced
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anaphylaxis between 2 countries could be explained by the broad-spectrum
cephalosporins overuse in Vietnam. The further analysis is required to fully discuss

Figure 21: Reporting of anaphylaxis in 2 countries
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Figure 23: Drugs involved in anaphylactic reports in 2 countries

3.4.1 Communication of results
Poster Moderated: Number PM-0015 in Société Française de Pharmacologie et
de Thérapeutiques conference in Toulouse (2018) and Poster Number ISoP18-1331
in International Society of Pharmacovigilance conference in Geneve (2018).

4 Chapter discussion and conclusion
Over 7-year period, the number of ICSRs in Vietnam was 36,934 reports, equivalent
to 1/8 total of ICSRs in France whereas the population of Vietnam was 1.4 times
higher than those of France. The reporting trend in Vietnam showed a considerable
increase whereas the trend in France demonstrate a stable phase. This reporting
pattern was expected since France has a long-term and well established
pharmacovigilance system whereas the NDIADRMC of Vietnam has been created
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recently (2009). Besides, the decentralization in French system and centralization
in Vietnam could greatly influence of characteristics of ADR reports of the 2
countries [S. Olsson, 1998]. However, through the study, it is admitted that the growing

Change point analysis was a complementary tool to detection the signal based on
time series. The useful information such as trends when the data are aggregated as
time progressed is ignored in the current disproportionality methods. The method
has been used by FDA for Signal detection in post-market surveillance [Xu et al., 2015].
Concerning the Vietnamese database, we found one significant change point in the
period 2010-2016 (in June-July 2013). The finding could be explained by the effect
of the Global Fund supports, the more interest of MoH on drug safety issues and
the more involvement of pharmacists in PhV activities. This point could be
representative for a landmark of development of the young system. The method
could be further applied as a step-forward for the NDIADRMC to evaluate and
predict the tendency of ADR reporting.
In general, the elderly is at greater risk of experiencing more ADRs because this
patient group has a tendency of using more medicines than younger people, and
we expected the majority of reports to concern people above 65 years of age. Our
results showed patients in Vietnamese ADR reports (mainly in 20-30 age group)
were significantly younger than those in France (mainly aged 60 or plus). Female
patients aged 15 years or above were slightly more reported with ADRs than male
ones in France. However, in Vietnam, the difference of reporting by gender was
important in 20-35 age bracket (ADR reported in women was 2 times higher than
in men) but no significant when patients aged 35 years or plus. These reporting
pattern can be partially explained by health systems and other social contexts are
dissimilar between 2 countries (health insurance coverage, life-expectancy,
maturity of pharmacovigilance system…). The finding highlights a divergency in
Vietnamese database and it suggests a hypothesis that the under-reporting issue is
possible more important in aged patients in Vietnam.
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Suyagh et al. discussed that the behind reasons for low reporting rate of ADRs by
health care professionals were either due to legislative restrictions or because of
lack of tradition [Suyagh et al., 2015]. Together with doctors, pharmacists play a key role
in ADR reporting, and increasingly constitute a valuable source for spontaneous
[Kaboli et al., 2006; A. C. van Grootheest & de Jong-van den Berg, 2005].

Many of studies

pointed out many reasons discouraging pharmacists from reporting ADRs, such as
no enough information available from the patient, unavailability of ADR form
when needed, unawareness of the existence of a national ADRs reporting system,
lack of time, the ADR is too trivial or too well known to report, uncertain
association, not being mandatory, and they did not know how to report [Granas et al.,
2007; Su et al., 2010; K. van Grootheest et al., 2004].

Besides, the role of the pharmacists in the ADR

reporting is not appreciated equally worldwide. Reporting by pharmacist are not
allowed in the Scandinavian countries but they contributed up to 40% of the total
ADR reports in the Netherlands

[K. van Grootheest et al., 2004].

Our findings show

pharmacist perception and attitude toward ADRs reporting in Vietnam have been
improved over time. They used efficiently this opportunity and played an
important role in the maintenance of PhV activities in Vietnam. In addition, the
increasing ADR reporting by pharmacists could be a good way to deal with the
under-reporting issue in Vietnam.
In our study, ADRs are mainly focusing predominantly on cutaneous ADRs (60%)
in Vietnam, but the distribution seems more balance in France. Our findings are
similar to studies in African countries when compared with the rest of the world,
in which the cutaneous ADR were predominant in the ADR reporting – a typical
sign of a developing system

[Ampadu et al., 2016].

The predominance of antibiotics drugs in ADR reporting in Vietnam, which is
similar to the previous findings about ADR patterns of LMIC countries [Aagaard et al.,
2012],

could be explained by the overuse and over-prescription of antibiotics

Nguyen et al., 2013; Phu et al., 2016; Thu et al., 2012].

[K. V.

Data used for health insurance refunds and the

number of marketing authorisations for imported antibiotics show a significant
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trend towards high-volume antibiotic consumption amongst the Vietnamese
population

[Chu, 2017].

In the context of both popular use or even overuse in

community and hospital settings, the prevention of ADRs seems a difficult task.
Besides, anti-infective drugs are also largely used to treat diseases such as

countries and ADR monitoring is a key task of the National Public Health Programs
in Vietnam [Aagaard et al., 2012; WHO, 2014b]. On the other hand, the France is a developed
country and the access to several type of “expensive” medications such as
‘antineoplastic and immunomodulating agents’ (ATC group L) is easier than
patients in Vietnam as a developing country. Hence the ADR reports about these
medicines in France are undeniably greater than those in Vietnam

[Aagaard et al., 2012;

WHO, 2014b].

The finding about the asymmetrical structure of reporting in the Vietnamese
database (antibiotics accounted for majority of cases, and ADR concerned mainly
the easily detected ADR such as cutaneous reaction or anaphylaxis) could be an
early sign of unstable development in the long run. In fact, identification of the
differences between 2 systems in 2 countries could elucidate several social
pharmacology concerns. That open a new direction to assure the sustainable
development of the young Vietnamese PhV system by taking advantages and
experiences directly from a developed system.
To sum up, this chapter fully describe and highlight some fundamental differences
between 2 PhV databases. The increasingly important trend toward ADR reporting
and contribution of pharmacists, the divers in terms of ADR type, the
predominance of antibiotics drugs induced ADRs, especially the third-generation
cephalosporins as well as the inequality in database structure that differentiate
Vietnamese system to other developed ones. They show the way for the future
improvement of Vietnam to catch up with other experienced systems. The further
research is required to fully understand the Vietnamese database and evaluate the
influence of other social factors on ADR reporting.
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Chapter III: Application of new pharmacovigilance and pharmacoepidemiology approaches to identify and quantify the drug-related
risks in Vietnam

According to the World Health Organization (WHO), an ADR is defined as
response to a drug that is noxious and unintended and occurs at doses normally
used in man for prophylaxis, diagnosis, or therapy of disease or modification of
physiological function. Reports of adverse events (AEs) related with a drug
represents a temporal association with the drug. These reports are not necessarily
true ADRs and the assessment of causality relationship or imputation are
ultimately required. WHO defined a signal as: “Reported information on a possible
causal relationship between an AE and a drug, the relationship being unknown or
incompletely documented previously”

[Bate & Evans, 2009; Edwards & Biriell, 1994].

Signal

detection referred to the generation of hypothesis about new possible ADR from
these sources, mostly spontaneous reporting. Hence, signals generated is not an
‘alert’ requiring broader communication or regulatory change. They are only the
early signs, laying the foundation for further investigation.
The activities of identification and communication of adverse drug reactions signal
from the spontaneous reporting database become routine works in worldwide
pharmacovigilance systems in European countries, the United States, as well as in
some Asian countries (Korea, Japan, China, Thailand, India). In some cases,
evidence for making effective policies on the drug use safety has been created by
investigation of these data [Shalviri et al., 2007].
From its creation in 2009, the NDIADRMC received a total of 36,934 ICSRs over
the period 2010-2016. These reports with the increasing trend by year was a
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valuable source for further data-mining. The specific signal generation could help
identify the early drug-related risks faced by Vietnamese people.
In this chapter, we focus on two most significant ADRs in the Vietnamese database

epidermal necrolysis (SJS/TEN) and drug-induced anaphylaxis. They are serious
ADRs (even fatal) and typical for Vietnamese PhV system. This is the first time that
the systematic exploitations of Vietnamese PhV database have been conducted to
identify and highlight of local drug safety signals and confirm the capacity of such
a young pharmacovigilance system under resource-limited context. For druginduced anaphylaxis, the original case/non-case method was use to generate the
signals. For signal of drug-induced SJS/TEN, we applied the first time a new
approach of case/non-case method (subgroup analysis according to SOC).

2 Methods
2.1 Different approaches of disproportionality analysis
Besides the conventional expert review of the reports, data mining techniques commonly known as signal detection algorithms - is common methods of
quantitative signal detection in post-marketing pharmacovigilance

[Harpaz et al., 2013].

Data mining techniques help extract hidden associations or patterns of association
between drugs and reported adverse events that may evade the scrutiny of manual
case inspection in large accumulated datasets.
The most commonly used data mining methods in pharmacovigilance include
Reporting Odd Ratio (ROR) [Rothman et al., 2004], Proportional Reporting Ratio (PRR) [S.
J. W. Evans et al., 2001],
et al., 1998],

a Bayesian Confidence Propagation Neural Network (BCPNN) [Bate

and the Multi-item Gamma Poisson Shrinker (MGPS) [Dumouchel, 1999]. All of

methods are based on a calculation of disproportionality between observed and
expected reports of a certain drug-AE combination when comparing with all other
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AEs and drugs in the database. Statistical measurement of ratio of observed-toexpected reports are different among these data mining methods. The PRR has
been used on the European Medicines Agency EudraVigilance database, the
BCPNN by the Uppsala Monitoring Centre on the WHO safety database, and the

2005].

[J. Almenoff et al.,

The ROR has also been used by Netherlands Pharmacovigilance Foundation

Lareb

[van Puijenbroek et al., 2002],

pharmacovigilance database

Thai-Food and Drug Administration on Thai

[Wechwithan et al., 2014]

and largely applied in many study

using many national pharmacovigilance databases so-called case/non-case method
[Bourgeois et al., 2016; N. Moore et al., 1997; Motola et al., 2006].

2.2 Disproportionality analysis and Case/non-case Method
Disproportionality analysis of adverse drug reactions spontaneous reporting
databases is used to identify signals of disproportionate reporting. When
considering a drug (D) – AE (A) combination, disproportionality calculation based
on the following contingency table (2 x 2) (Table 4)
Table 4 Contingency 2 x 2 table
Reports with the

Reports without the

AE (A)

AE (A)

Reports with the suspected drug (exposed)

a

b

All other reports (non-exposed)

c

d

a: Number of reports of adverse event A associated with a given drug D.
b: Number of reports of other adverse drug reactions associated with a given drug
D.
c: Number of reports of adverse event A associated with other drugs.
d: Number of reports of other adverse drug reactions associated with other drugs.
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The

ratio

of

the

observed

number

(‘a’)

to

the

expected

number

(‘(a+b)(a+c)/(a+b+c+d)’) is:
𝑜𝑏𝑠 𝑂
a(a + b + c + d)
= =
𝑒𝑥𝑝 𝐸
(a + b)(a + c)

2.3 Frequentist approaches and Bayesian approaches
There are 2 approaches to analyse the disproportionality: Frequentist approaches
and Bayesian approaches. ROR and PRR are frequentist approaches and the
calculation of ROR and PRR is similar to the calculation of OR and RR in
epidemiological method. Bayesian approaches include BCPNN and MGBS. In
practice, ROR and PRR tend to be similar since a<<b or c and c<<d. To reduced
false positive signal, confidence intervals (CIs) are calculated for each measure.
The calculation of 4 signal generation approach was described as following:
 PRR [S. J. W. Evans et al., 2001] :

Chi-squared test:

PRR =

𝜒2 =

𝑎⁄(𝑎+𝑏)
𝑐 ⁄(𝑐+𝑑)

(𝑎∗𝑑−𝑏∗𝑐)2 (𝑎+𝑏+𝑐+𝑑)
(𝑎+𝑏)(𝑐+𝑑)(𝑎+𝑐)(𝑏+𝑑)

Signal generated with one drug/ADR when: 𝑎 ≥ 3 , 𝜒 2 ≥ 4 , 𝑃𝑅𝑅 ≥ 2

 ROR [van Puijenbroek et al., 2002]: ROR =

𝑎⁄𝑐
𝑏⁄𝑑

; 95% 𝐶𝐼 = 𝑒

1
𝑎

1
𝑏

1
𝑐

ln(𝑅𝑂𝑅)±1.96√ + + +

1
𝑑

Signal generated with one drug/ADR when the lower limit of 95% CI >1
 BCPNN (Bayesian Confidence Propagation Neural Network) [Bate et
al., 1998; Johan Hopstadius & Norén, 2012; Norén et al., 2013]

𝑂+0.5

: 𝐼𝐶 = 𝑙𝑜𝑔2 (𝐸+0.5)

Lower and upper limits of 95% credibility interval are:
𝑂+0.5

 (𝐼𝐶 − 2𝑆𝐷) = 𝑙𝑜𝑔2 (𝐸+0.5) − 3.3 (𝑂 + 0.5)−0.5 − 2 (𝑂 + 0.5)−1.5
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𝑂+0.5

 (𝐼𝐶 + 2𝑆𝐷) = 𝑙𝑜𝑔2 (𝐸+0.5) + 2.4 (𝑂 + 0.5)−0.5 − 0.5 (𝑂 + 0.5)−1.5
 MGPS (Multi-item Gamma Poison) [Dumouchel, 1999; Nicholas Moore & Andrews, 2014]
MGPS is used to generate to adjusted reporting ratio, so called EBGM

event j was following:
𝐸𝐵𝑙𝑜𝑔2𝑖𝑗 = 𝐸[𝑙𝑜𝑔2 (𝜆𝑖𝑗 |𝑁𝑖𝑗 )] = 𝐸[log(𝜆) |𝑁 = 𝑁𝑖𝑗 ]/log(2)
𝐸𝐵𝐺𝑀𝑖𝑗 = 2𝐸𝐵𝑙𝑜𝑔2𝑖𝑗
with assumption that each observe counted Nij is drawn from a Poisson
distribution with unknown mean 𝜇𝑖𝑗 , Eij is baseline frequency (expected),
𝜆𝑖𝑗 =

𝜇𝑖𝑗
𝐸𝑖𝑗

.

EBlog2 “shrinks” log (RR)=log(obs/exp) towards smaller value and EMGM
“shrinks” log (RR) to ward 0. Potential safety signals generated when EB05 ≥2.
The advantages and disadvantages were described in the following table [Bate & Evans,
2009; C. Li et al., 2008; van Puijenbroek et al., 2002]:

Table 5 Comparison of 4 approaches of signal detection
Measurement

Advantages
Easy applicable

Lower bound of
ROR 95%CI

Different adjustment possible in
logistic regression analysis
Easily interpretable
Transparent measure

Lower bound of
PRR 95%CI

Easy applicable
Easy interpretation
Transparent measure

Disadvantages
OR and IC 95% cannot be
calculated if cells a, b, c and d
contain zero report
Unreliable at low numbers
Cells a and c must contain
report
SE cannot always be
calculated
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Always applicable

IC-2SD (BCPNN)

made efficiently

Relatively non-transparent for

Can be used for pattern

people not familiar with

recognition in higher dimensions

Bayesian statistics

Can be adapted to adjust for

Lower sensitivity

covariates.
Higher specificity
Always applicable
Reduce false-positive signal from
EB05 (MGPS)

multiple calculation.
Could be adjusted for temporal
trend and for confounding by age

Relatively non-transparent for
people not familiar with
Bayesian statistics

and sex.

However with ROR could be used in logistic model ROR more suitable than PRR
in some cases. (A major drawback with the ROR, however, is the fact that in the
case where an ADR is specifically associated with a certain drug, there is a risk
that the number of reports in cell b or c of the contingency table)
Besides, It is also possible to use logistic regression to obtain such an estimate.
Hence a multivariate logistic regression model could be used:
Logit(p)= Log (p/1-p) =  + ∑ β𝑖 X𝑖 + 
in which Xi are independent explanatory variable, i are parameters, p (response
variable) is probability of the occurrence of adverse reaction A (pbinomial
distribution: 1- report with adverse reaction A, 0 - report without adverse reaction
A).

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

Large number of calculation can be

Trung tâm DI&ADR Quốc gia

2.4 Subgroup analysis and stratification: advanced approaches
of case/non-case method
The impact and power of stratification

and subgroup analyses [de Bie et al., 2012; Grundmark et

al., 2014; Johan Hopstadius & Norén, 2012; Seabroke et al., 2016]

on signal detection algorithms have

been well investigated and discussed. Seabroke et al. conducted a comparison of
stratified and subgroup analyses against a reference standard and show that these
analyses are truly beneficial to routine statistical signal detection

[Seabroke et al., 2016].

Subgroup analyses also showed benefits in both sensitivity and precision over
crude analyses for the larger databases. Although the 2 approaches showed the
additional benefits to the established methods, subgroup analyses perform better
than stratified analyses for routine first-pass signal detection [Seabroke et al., 2016]. Woo
et al. highlighted that “stratification likely increased efficiency” when the
covariates likes age, gender, and/or alteration of background databases were
stratified

[Woo et al., 2008].

The multiple stratified analysis in pharmacovigilance

databased could be applied with patient age group, sex, country, time, countrytime, qualification of reporter, type of report [Johan Hopstadius & Norén, 2012]. However, the
study by Hopstadius et al. highlighted the risk of over-stratification if too many
variables are adjusted for simultaneously generating small strata [J. Hopstadius et al., 2008].
This study observed a loss of sensitivity in the presence of small strata.
Apart from sensitivity, specificity, positive and negative predictive value, the
possibility for adjustment for covariates can be advantageous. The calculation of
ROR adjusted as disproportionality measurement can easily be made logistic
regression. The advantages of ROR measurement are transparent, easily
interpretable and easily programmed in database programs or spreadsheet
programs. In addition, non-selective underreporting of a drug or adverse drug
reaction has no influence on the value of the ROR compared with the population
of patients experiencing an ADR [Stricker & Tijssen, 1992; van Puijenbroek et al., 2002].
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To our knowledge, subgroup analysis in disproportionality method based on the
nature classification of SOC of adverse event has not established yet. In this
chapter, we will show the first time the additional approach of subgroup analysis
to estimation of severe cutaneous adverse reactions with the calculation of ROR
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3 Paper: Drug-induced anaphylaxis in Vietnamese PhV
database

Background - Despite the numerous studies investigating drug-induced
anaphylaxis (DIA), understanding and quantitative data analysis in developing
countries remain limited. The aim of our study is to describe and quantify DIA
using the National Pharmacovigilance Database of Vietnam (NPDV).
Methods - Spontaneous reporting of adverse drug reactions (ADRs) recorded
between 2010 and 2016 were retrospectively analysed to identify DIA reports. The
trend

and

characteristics

of

DIA

cases

were

described.

Multivariate

disproportionality analysis was used for signal generation.
Results - Overall, 4,873 DIA cases (13.2% of total ADRs) were recorded in the
NPDV, 111 of which resulted in death (82% of total ADR-induced deaths) over a 7year period. There was a remarkable increase in DIA reporting over time (p<0.001).
The incidence rates of DIA reporting per total ADRs and per 100,000 inhabitants
remained high (mean rates [95% CI] of 12.06 [9.88-14.24] and 0.77 [0.33-1.20],
respectively). Concerning suspected drugs, systemic antibiotics (n=3,318, 68%)
were mostly reported with a Reporting Odds ratio (ROR) and 95% CI of 2.35 [2.202.51]. In the case of antibiotic-induced anaphylaxis, the third-generation
cephalosporins were predominant (n=1,961, 40.2%, ROR =2.39 [2.24-2.55]). We also
noted drugs generally associated with DIA such as contrast agents (ROR =2.43
[2.04-2.88]) and anaesthetics (ROR= 4.02 [3.30-4.89]). Furthermore, unexpected
signals were observed for alphachymotrypsin (ROR= 1.75 [1.23-2.44]) and
amoxicillin/sulbactam (ROR= 1.59 [1.18-2.10]), uncommonly reported in western
countries.
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Conclusion - In recent years, cases of drug-induced DIA have increased in
Vietnam, mostly due to antibiotics and third-generation cephalosporins. The
inappropriate use of these drugs should be taken into account. Our findings also
highlighted

typical

Vietnamese

signals

for

alphachymotrypsin-

and

sociological context in resource-limited countries.

3.2 Introduction
Anaphylaxis is a severe, life-threatening, systemic hypersensitivity reaction that
can appear in 2 forms: IgE-mediated allergic anaphylaxis (immunologic cause) and
non-allergic anaphylaxis (non-immunologic cause)

[Johansson et al., 2004].

A brief

definition was proposed at the Second Symposium on the Definition and
Management of Anaphylaxis : “Anaphylaxis is a serious allergic reaction that is
rapid in onset and may cause death” [Sampson et al., 2006]. Considered a common cause
of anaphylaxis, drug-induced anaphylaxis (DIA) is classified as a type-B reaction as
it is mostly an unpredictable and dose-independent event that occurs suddenly
after the patient comes into contact with the causative drug [Aronson & Ferner, 2003; RibeiroVaz et al., 2013].

Data on the incidence and quantitative analysis of DIA remain limited. The true
incidence of DIA is still unknown despite the incidence of anaphylaxis being
estimated at 8–50 cases per 100 000 person-years in western countries [Tang et al., 2009].
Antibiotics, contrast agents and non-steroidal anti-inflammatory drugs (NSAIDs)
seem to be the most common causes of anaphylaxis leading to hospitalisation, with
incidence rates of about 1 in 5000 exposures and a predominantly female risk factor
(65 %)

[Bochner & Lichtenstein, 1991; Ribeiro-Vaz et al., 2013].

To date, only a few quantitative

population-based studies have focused on DIA and knowledge of anaphylaxis in
developing countries remains limited. Because of different incidence rates,
potential bias and under-reporting, Mertes et al. also highlighted concerns that
studies from one country could not be extrapolated to other countries

[Mertes et al.,
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2007].

Hence, population-specific studies are ultimately required in order to address

this serious global issue.
Recently in Vietnam, anaphylaxis has emerged as a cause for concern and greater

communication amongst healthcare practitioners. With the significant increase in
Individual Case Safety Reports (ICSRs) in the National Pharmacovigilance
Database of Vietnam (NPDV)

[K.-D. Nguyen et al., 2018],

use of the cumulative database

and generation of anaphylactic signals could highlight the specific drug safety
issues faced by the Vietnamese population. Therefore, the research based on the 7year period of NPDV was carried out in order to describe the characteristics and
trend of DIA reporting in Vietnam and generate DIA signals in a country with
limited resources.

3.3 Method
All ADRs that met the following criteria were included in this study: 1)
spontaneously reported by HCWs; 2) received from 01 January 2010 to 31 December
2016; 3) lack of missing data referring to patient characteristics (age and gender),
drugs suspected and ADR description; 4) ADR causality for suspected drugs with a
‘certain’, ‘probable’ or ‘possible’ assessment. The original ADRs were thoroughly
reviewed and, to identify the anaphylaxis reports (cases), satisfied anaphylaxis
criteria proposed by the Second Symposium on the Definition and Management of
Anaphylaxis [Sampson et al., 2006]. According to this definition, anaphylaxis is an acute
serious systemic reaction fulfilling at least one of the following three clinical
criteria:
(a) rapid skin manifestation with either cardiovascular or respiratory system
involvement;
(b) at least 2 cutaneous, respiratory, gastrointestinal or cardiovascular symptoms
shortly after exposure to a likely allergen;
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knowledge of DIA would shed more light on the risk as well as promote risk-related
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(c) reduced systolic blood pressure (<90 mmHg or >30% decrease) after exposure
to known allergen.
Cases also included the ADRs, the narrative description of which included reports

manifestations. Regarding time correlation, only cases with time-to-onset (TTO,
calculated by the time interval from administration of the last dose and the onset
of anaphylactic symptoms) within 24 hours were chosen for analysis, including
cases with time descriptions expressed in “minutes, “hours”, “shortly”, “during
infusion/injection” or “immediately” after drug exposure or with a narrative
description corroborating the fact that the TTO did not exceed 24 hours. ADRs
including anaphylactic symptoms whose TTOs exceeded 2 days or were
undistinguishable, were excluded. Furthermore, all ADRs with non-anaphylactic
symptoms were deemed as non-cases in this study.
A descriptive analysis of the main features of the anaphylactic cases was carried
out. Continuous variables were summarised as mean or median with 95%
confidence interval (CI) or interquartile ranges (IQRs) to suit the data distribution
method selected. Categorical variables were described as frequencies and
percentages. Comparisons in terms of gender, age, reporter's job and fatal outcome
between cases and non-cases were analysed using the Mann-Whitney U nonparametric test or t-test for continuous variables and the Fisher’s exact test or the
chi-squared test for categorical variables. Probabilities (p-values) of less than 0.05
were considered significant.
Association between drugs and anaphylaxis was analysed using a case/non case
method

[Faillie, 2018; N. Moore et al., 1997; van Puijenbroek et al., 2002].

The Reporting Odd Ratio

(ROR) together with its 95% CI as a measure of disproportionality were calculated
using the multivariate generalised linear regression model:
𝑙𝑜𝑔(𝑂𝑑𝑑) = 𝛽0 + 𝛽1𝑌 + 𝛽2 𝐺 + 𝛽3 𝐴
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where Y is the reporting year, G is gender, and A is patient’s age in ADRs.
In our study, RORs were calculated for specific suspected drugs or pharmacological
classes with at least 3 anaphylactic cases. A signal is generated with a specific drug

The trend analysis between age group, gender and year with DIA incidence rates
was assessed using the Poisson regression model adjusted for the overall
Vietnamese population

[General Statistics Office of Vietnam, 2017].

Statistical analyses were

completed using R statistical software (version 3.4.0, issued 21 April 2017) [CRAN, 2017].

3.4 Publication
The principal results have been fully described in the accepted article in the Drug
Safety journal (manuscript number: DRSA-D-18-00349, accepted on 30 October
2018).
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3.5 Conclusion
This research reveals an overall picture of DIA in Vietnam from a
pharmacovigilance perspective coupled with distinguishing features from

considerably influence the incidence of DIA in a developing context, namely
high antibiotic consumption, safety concerns relating to drugs not marketed
in developed countries, drug quality and medication error. Antibiotics
(especially C3G) were shown to be the main cause of DIA. Radio contrast
agents, NSAIDs, PPIs and anaesthetic drugs were also implicated in DIA in
Vietnam. The data gleaned from our study and signals generated by certain
drugs can be considered on assessing their benefit/risk ratio in order to
preclude serious ADRs and proactively protect public health in Vietnam.
Signal follow-up and greater correlation with other medical data should be
applied in order to identify, manage and reduce the drug-related risk more
effectively in Vietnam.
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developed countries. These results also show that some factors could
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4 Paper: Drug-induced severe cutaneous ADR in Vietnam
4.1 Abstract

syndrome/toxic epidermal necrolysis (SJS/TEN), the understanding and
quantitative data in developing countries remain limited. The study aimed to
describe and quantify the drug-related risk of SJS/TEN in a resource-limited
context using the Vietnamese spontaneous reporting database (VSRD) of
adverse drug reactions.
Spontaneous reports relating to medium- and late-onset severe cutaneous
adverse reactions (MLOSCAR) and SJS/TEN recorded in the VSRD from 2010
to 2015 were retrospectively analysed. The demographic characteristics and
drug information were described and compared between SJS/TEN and other
MLOSCAR reports. The drug-induced SJS/TEN signals were estimated using
sub-grouped disproportionality analysis with calculation of the Reporting
Odds Ratio (ROR) and the respective 95% confidence interval (CI).
The VSRD received 2,849 MLOSCAR reports, 136 of which focus on SJS/TEN
over a 6-year period. About 60% of SJS/TEN patients were male and the
majority of them were adults (mean age 42.5 ± 22.9). Up to 91.8% of drugs
induced SJS/TEN within 1-28 days and 45% SJS/TEN cases were evaluated as
life threatening. Positive signals were generated with carbamazepine (n=25,
ROR [95% CI] =11.99 [7.07 - 19.92]), allopurinol (n=15, ROR [95% CI] =4.2 [2.20
- 7.59]), traditional/herbal medicines (n=7, ROR [95% CI] =2.76 [1.12 - 5.86]),
colchicine (n=4, ROR [95% CI] =6.22 [1.69 - 18.72]), valproic acid (n=3, ROR
[95% CI] =8.71 [1.89 - 30.19]) and meloxicam (n=3, ROR [95% CI] =7.09 [1.55 24.29]), which are well-known for SJS/TEN. Cefixime (n=5, ROR [95% CI] =3.34
[1.13 – 8.00]) and paracetamol (n=22, ROR [95% CI] =5.23 [3.10 - 8.49]) also
generated positive signals despite their popularity in Vietnam.
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Despite the numerous studies investigating drug-induced Stevens–Johnson
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This first Vietnamese population-based study has highlighted original
characteristics and signals of drug-induced SJS/TEN, which are relatively
consistent with other worldwide data and typical for a developing country.

Cutaneous disorders are conspicuous immune-mediated reactions and a
common feature (in 10-30%) of adverse drug reactions (ADRs) since the skin is
the largest organ in the body and clinical signs can easily be detected [Gruchalla,
2000; Kuljanac, 2008].

Characterised by severe, albeit rare mucocutaneous blisters

with a mortality rate ranging from 1-40%, the detection, monitoring,
management and prevention of Stevens–Johnson Syndrome and Toxic
Epidermal Necrolysis (SJS/TEN) pose a significant public health issue
French, 2010; Mockenhaupt et al., 2008].

[Harr &

Although the pathogenesis of drug-induced

SJS/TEN is not fully understood, these disorders are thought to be related to
dysfunctions of the immune system including T-cell-mediated cytotoxicity,
Fas ligand, perforin/granzyme and tumour necrosis factor-α as well as genetic
factors such as HLA alleles

[Downey et al., 2012; Harris et al., 2016].

Over the last decade,

knowledge about drug-induced SJS/TEN has improved, but questions
nevertheless remain unanswered including the debate on paracetamol and
meloxicam signals in the U.S. and Europe

[Mockenhaupt et al., 2008; Papay et al., 2012].

In

addition, quantitative information on drug-induced SJS/TEN in developing
worlds is sparse and the impact of the social pharmacology context on this area
of research has not been fully elucidated [Huang et al., 2011; L.-F. Li & Ma, 2006].
Due to genetic variations, the difference in geographical areas, disease
patterns, health systems, drug utilisation and specific features of the
pharmacovigilance systems, caution should be exercised when interpreting
SJS/TEN findings from one country to the next

[Naafs, 2006].

Therefore, risk

evaluation should be considered as a separate national issue in the context of
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SJS/TEN and regional-based research is required to identify the risk in a typical
situation.
Conversely, easily identifiable ADRs involving the skin and appendages are

context, and every emerging system always begins by attempting to analyse
them

[Ampadu et al., 2016].

In addition, given the rare incidence rate of about 1-6

cases/1,000,000 people per year [Chan et al., 1990], analysis using an ADR reporting
source is always one of the most appropriate methods for identifying and
managing the drug-induced SJS/TEN risk at population level. Since the
establishment of the National Drug Information and Adverse Drug Reaction
Monitoring Centre (NDIADRMC) in Vietnam in September 2009, the number
of ADR reports received has increased significantly, year-on-year, reaching an
annual rate of 118 reports/million persons in 2016 [Ministry of Health, 2015c; K.-D. Nguyen et
al., 2018].

The use of cumulative ADR reporting in the database is necessary to

summarise salient information and subsequently propose appropriate
guidelines for rational drug use.
Disproportionality analysis is commonly used to detect drug safety signals
from spontaneous reporting databases

[F. Montastruc et al., 2016].

The subgroup

approach to this method was developed using a subset database relating to
relevant pharmacological groups or patients
Schillevoort et al., 2002].

[Bourgeois et al., 2016; Salvo et al., 2008;

However, to the best of our knowledge, subgroup analysis

using the ADR-grouping approach (according to SOC - System Organ
Classification, for example), has not been used to analyse specific adverse drug
reactions such as SJS/TEN.
Therefore, to assess the risk in developing countries, this study was carried
out using the Vietnamese Spontaneous Reporting Database (VSRD) in order
to describe the overall profile of drug-induced SJS/TEN SJS/TEN in the context
of a resource-limited country and to apply subgrouped disproportionality
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more common in new pharmacovigilance systems, especially in a developing
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analysis to generate signals of severe, drug-induced ADRs in the Vietnamese
population.

To be validated and recorded in the national ADR reporting database, every
ADR report submitted to NDIADRMC had to be recorded on an official ADR
form including the following essential information: patient’s characteristic,
suspected drugs, description of the ADR and the reporter’s details
Health, 2015c].

[Ministry of

All ADR reports were then reviewed and causality was assessed

(using the World Health Organisation-Uppsala Monitoring Centre Causality
Assessment) by trained NDIADRMC personnel and/or one or two members of
the Technical Expert Committee, depending on the severity of the ADR

[K.-D.

Nguyen et al., 2018; S. Olsson, 1998; WHO Collaborating Centre for International Drug Monitoring, 2012].

ADR

terminology in every ADR report was classified according to World Health
Organisation Adverse Reaction Terminology (WHO-ART) and the suspected
drugs were categorised according to the ATC classification. Time-to-onset
(TTO) is defined as the time interval from the start of administration of the
suspected drug through to the onset of an ADR (i.e. specific symptoms for
classification). Medium- and late-onset ADRs refer to reactions with at least 1
day to TTO. The severity of an ADR is defined as the intensity of a specific
adverse event and is categorised as mild, moderate, severe, life-threatening or
fatal (Grades 1-5) according to the Common Terminology Criteria for Adverse
Events (CTCAE) scale

[US DEPARTMENT OF HEALTH AND HUMAN SERVICES, 2010].

In cases

where insufficient information is available to estimate the severity, a clinical
review and judgment by an ad-hoc group of experts including experienced
clinical specialists, immunologists and pharmacists are required.
Medium- and late-onset severe cutaneous adverse reactions (MLOSCARs)
were defined as ADR reports containing at least 1 term relating to Skin and
Appendages disorders (SOC 0100) registered in the NDIADRMC between 2010
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and 2015, and a TTO of at least 1 day. The reactions also had to satisfy the
definition of severe cases according to the CTCAE scale (i.e. Grades 3 to 5).
Generally, drug-induced SJS/TEN are delayed reactions and these

These SJS/TEN selection criteria are based on the results of the EuroSCAR
study and the Algorithm for Assessment of Drug Causality in Stevens–Johnson
Syndrome and Toxic Epidermal Necrolysis (ALDEN), in which most TTOs of
drug-induced syndromes ranged from 1 to 56 days
al., 2010].

[Mockenhaupt et al., 2008; Sassolas et

In our study, SJS/TEN was defined on the basis of an ADR report in the

MLOSCAR subgroup and a description that satisfied one of the following
criteria:
 Spontaneous reporting including the SJS/TEN terminology or SJS/TEN
overlap, or the a Vietnamese-to-English translation of the description of the
ADR including the following Low Level Term definition of SJS/TEN
(according to WHO ART 2012): “Dermatitis necrotising”, “Epidermal
necrolysis”,

“Lyell

syndrome”,

“Mucocutaneous ulceration” and

“Toxic

epidermal

necrolysis”,

“Stevens Johnson syndrome”

[WHO

Collaborating Centre for International Drug Monitoring, 2012].

 Spontaneous reporting of the ADR containing the atypical targeted
lesion, vesicular bulbous, skin detachment, positive Nikolsky’s sign and at
least one case of mucous involvement (genital, eyes, mouth, etc.)

[Papay et al.,

2012; Sassolas et al., 2010].

Statistical analysis
We described the main features of SJS/TEN and other MLOSCAR cases
separately. Comparisons between the 2 groups in terms of gender, age,
reporters, severity and time to onset were analysed using the non-parametric
Mann-Whitney U test for continuous variables and Fisher’s exact test or the
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Chi-squared test for categorical variables. Probabilities (p-values) of less than
0.05 were deemed significant. Signal generation was performed using the
case/none-case method in the MLOSCAR subgroup in which cases and noncases were correspondingly defined as per SJS/TEN and other MLOSCAR

Statistical analysis was carried out R statistical software (version 3.4.0,
issued 21 April 2017)

[CRAN, 2017].

The Reporting Odds Ratios (RORs) and 95%

confidence intervals (CIs) were calculated and adjusted according to age,
gender and year of reporting using the multivariate generalized linear
regression model:
𝑙𝑜𝑔(𝑂𝑑𝑑) = 𝛽0 + 𝛽1 𝑌 + 𝛽2 𝐺 + 𝛽3 𝐴
where Y is the reporting year, G is gender, and A is the patient’s age in the ADR
reports. A significant positive safety signal is generated with one specific drug
if it meets 2 criteria: minimum of 3 SJS/TEN cases relating to this drug and the
lower limit of the 95% confident interval (95% CI) of the ROR relating to this
drug > 1.

4.4 Publication
The main findings have been fully described in the published article: Nguyen,
K.-D., Tran, T.-N., Nguyen, M.-L. T. et al. (2018). Drug-induced Stevens-Johnson
syndrome and toxic epidermal necrolysis in Vietnamese spontaneous adverse
drug reaction database: A subgroup approach to disproportionality analysis.
Journal

of

Clinical

Pharmacy

https://doi.org/10.1111/jcpt.12754

and

Therapeutics,

43,

1–9.
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4.5 Conlusion

the case/non-case method based on a spontaneous reporting database with the
specific characteristics of a developing healthcare system. Besides well-known
signals for allopurinol, carbamazepine and sulfamethoxazole/trimethoprim,
despite the limitations of our study, we also identified signals relating to
paracetamol and meloxicam following inconsistencies in European and U.S studies
focusing on these drugs. Furthermore, THM and cefixim signals (disregarding
other cephalosporins) should also be taken into account. The findings also revealed
the specific characteristics of SJS/TEN or MLOSCAR in Vietnam including the
irrational use of allopurinol and re-exposure to drugs that caused drug allergy in
the past. In terms of signals generated specifically for the Vietnamese population,
the capacity of a new pharmacovigilance system to generate drug safety signals was
verified. These results can also contribute to the understanding of drug-induced
SJS/TEN around the globe. However, further epidemiological and systematic
studies are required to verify these signals in Vietnam and validate the new
subgrouped case/non-case approach.
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In summary, this study was the first evaluation of drug-induced SJS/TEN using
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5 An example of application of statistical software R and
package “PhViD” on Vietnamese PhV database
The data-mining techniques with the application of computerized algorithms are

R is emerging as a powerful tool for data analysis and datamining. A package called
“PhViD” has been developed base on this programing language and it could
establish the calculations of ROR, PRR, MGPS, BCPNN within a short time and
automatically. Recently, several countries have used this package to generate the
signals using their national PhV database [Kajungu et al., 2014]. The perspective of further
research in Vietnam is to compare and validate the 4 signal indices as well as apply
routinely the most appropriate signal generation.
We have applied the calculation using the cut-off NPDV in the period 2010-2015.
This approach opens an opportunity for automatic generation in each period of
time by using Vietnamese data. The early signal could help to solve the drugrelated issued in this country.
Besides, we found that visualisation display based on R for signals generated could
be a good means to communicate the risks and knowledge. For example, the treemap graphs (which are routinely used in US FDA to display the signal generation)
was applied to display the anaphylactic signals in Vietnam (Figure 24).
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widely utilized for retrieving signals in widespread pharmacovigilance databases.

Figure 24: Tree map of anaphylatic signals in Vietnamese database.

6 Chapter discussions and conclusion
A potential drug safety signals could be early identified using the evidences from
spontaneous reports

[S. Evans, 2007].

Suspected reactions were chosen for signal

generation in some countries whereas adverse reactions were focused by the
others. In these studies, we use the case/non-case method to identified the specific
signal related SJS/TEN and anaphylaxis in Vietnam. We found allopurinol,
carbamazepine and paracetamol were mostly reported in conjunction with
SJS/TEN but cefotaxime and anti-tuberculosis were mainly suspected in
MLOSCAR reports. The signals were generated with allopurinol, carbamazepine,
traditional/herbal medicines, colchicine, valproic acid and meloxicam, which are
well-known causes of SJS/TEN.
Despite being widely used in Vietnam, cefixime (but no other third-generation
cephalosporins) and paracetamol also generated positive signals. Besides, we
found antibiotics was the predominant in DIA reports. We also found some typical
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DIA signals, which may relate to specific sociological contexts in resource-limited
countries.
In western countries, the balance of benefits/risks was an important condition for

evolution of drug information can have an impact on its benefits and risk profiles.
Besides, the risks are different among populations, the results or decisions from
one country could not be apply passively to other countries. Despites the number
of reports as well as the resources remains still limited, our findings were a firststep toward a sustainable development of PhV system in Vietnam.
To sum up, our findings showed the capacity of the Vietnamese PhV system to
proactively protect Vietnamese people’s health under limited context. Good
quantitative signal detection could reduce the drug-related risk faced by
Vietnamese people. The further development of the tool which could be applied
routinely in PhV to generate drug safety signal for Vietnamese people is necessary
to better help Vietnamese patients as well as understand the drug safety problems
in Vietnam.
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Chapter IV: Screening of biochemical laboratory results as an
approach to reduce underreporting of ADRs in Vietnam: a case
analysis of drug–induced liver injury

The ADR reporting system has the great value of early detection of drug safety
problems, but also has a major limitation due to under-reporting. It is estimated
that only about 5-6% of ADR are actually reported to PhV centers or regulatory
authorities [Hazell & Shakir, 2006] and the underreporting issue seems worse in developing
countries. Recently, a series of studies have confirmed the vital role that HCPs play
in the detection, assessment and spontaneous reporting of ADRs established and
analysed the underlying reasons for under-reporting as well as determined the steps
that could be adapted to increase reporting rates
2006; Lopez-Gonzalez et al., 2009; Zolezzi & Parsotam, 2005].

[Gonzalez-Gonzalez et al., 2013; Hazell & Shakir,

Through those studies, an ensemble of

causes that discourage the improved monitoring and reporting of ADRs have been
analysed, including:


Fear of personal and organisational responsibility/liability



Lack of resources for reporting and surveillance



Labour-intensive, complex, and time-consuming reporting processes



Ambiguity and difficulty in interpretation of the causality assessment of
drugs and adverse events



Ignorance of the official protocols and procedures of reporting among HCPs



ADRs are mistakenly considered too trivial, insignificant or commonplace to
report



Incorrect assumption: the serious ADRs of the drug are well documented and
hence the further reporting of incidences is unnecessary.
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No or minimal feedback is provided to reporters once reports are submitted
– this may be a deterrent to potential reporters as they feel the reports go
unseen or unappreciated.



Lack of knowledge and confidence to distinguish between significant ADRs



No incentives, rewards, or motivation to report

To deal with each specific above reasons, the different approaches have been applied
in many of global intervention studies, which are summarized as following [GonzalezGonzalez et al., 2013; Lopez-Gonzalez et al., 2009]:



Educational activities through session such as oral presentation, workshops
to inform or teach HCPs about the reporting procedure and its importance,
and/or through reminder by sending e-mail, letter, poster or related
documents to the professional in order to remind them about the importance
of ADR reporting



Assistance or help from another professional: any help the reporter had from
a trained HCPs at the moment of reporting



Modification of reporting form or procedure: the reporting form was
simplified, elaboration of a new reporting form; change of reporting
procedure by telephone or by e-mail



Incentive by giving an economical or other kind of bonus (educational
credits, notepad, cup of coffee, money) to the HCPs when reporting an ADR.



Increase availability and easy accessibility of reporting forms by HCPs



Improvement (or simply implementation) of feedback to reporters by
returning the information of evaluation of ADR reports to the reporters

Basically, the majority of biochemical laboratory tests are performed by fully
automated analysers, and test results are stored electronically within advanced
laboratory information systems and used in patient treatment and care. The transfer
of data from the laboratory information system into a database format that allows

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

and minor ones

Trung tâm DI&ADR Quốc gia

questioning and linkage to administrative (e.g., patient characteristics) or other
clinical data (e.g., disease and medical treatment) would provide a valuable tool for
further patient safety and clinical research [ten Berg et al., 2007].

of ADRs. If it is difficult to identify that an adverse event was caused by a drug, it
will be even harder to report it. In order to overcome the limitation of spontaneous
reporting, we strongly believe that the screening of biochemical laboratory test
results will be complement method to enhance of the reporting rate of
“sophisticated” ADRs in developing system such as Vietnam.
Among targeted organs affected adverse drug reactions, the liver damages are one
of the most frequently observed

[Larrey, 2000].

Accounts for 4–10% of all adverse drug

reactions, drug-induced liver injury (DILI) remains an important clinical alarm [Larrey,
2000; Meier et al., 2005; Sistanizad & Peterson, 2013].

patients

[Meier et al., 2005]

DILI could affect one out of 100 hospitalised

and it was a leading cause for post-marketing regulatory

decisions, including drug withdrawal. [Bakke et al., 1995]. Recently, Bjornsson et al. shows
that the most common types of drugs induced DILI were antimicrobials (33%),
followed by drugs acting on the central nervous system (12.5%), cardiovascular
(12.5%), rheumatologic (12.5%), antineoplastic (10%), endocrine (6%) and other
types of drugs (13%) on the LiverTox [Björnsson, 2016].
On the other hand, the research about DILI remains limited in developing countries.
One of the important behind reasons is that the identification and causality
assessment seems complicated in clinical practice, hence the number reports about
DILI were spontaneously sent to pharmacovigilance centres was relatively small.
Recently, the updated RUCAM (Roussel-Uclaf Causality Assessment Method)
approach show it benefits on causality assessment of DILI

[Danan & Teschke, 2015].

The

criteria in the updated RUCAM scale seem more appropriate than the previous
methods when apply in the clinical practice. The method was also largely approved
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by experts in western countries (Europe, US…) and contribute to the timely
diagnosis with a high degree of certainty in clinical context.
In Vietnam, the hospital databases remain no linkage with the National or Regional

of the great barriers to deter the approach of those databases. Besides, a majority of
terms in ADR reports (>90%) in the National Pharmacovigilance Database of
Vietnam (NPDV) were about “easy” ADRs (i.e. eye-catching or short time-to-onset
adverse events). Due to the spontaneous reporting activities varying among
hospitals and regions in Vietnam and the poor diversity of ADR terminologies in
NPDV, new approach to increase the number of reports is ultimately required for a
sustainable development of a PhV.
In the context of the collocation between the NDIADRMC and Huu Nghi hospital a tertiary hospital in Hanoi, the research was conducted with the 2 objectives: a) to
describe DILI cases identified through screening all liver function tests (LFT)
abnormalities results with the application of the updated RUCAM scale; b) to
analyse and highlight the under-reporting issue in Vietnam.

2 Method
2.1 Identification of cases of drug-induced liver injury in 2 data
sources
A computerized system has been already applied to manage all laboratory test
results in the hospital in the study, that could help detect and identify the predefined
abnormal laboratory test values [Ramirez et al., 2010]. With the agreement of the hospital,
we could access the laboratory information for analysis. All results of liver enzyme
tests related to alanine aminotransferase (ALT) and alanine phosphatase (ALP) in
2015 (01 January 2015 - 31 December 2015) has been retrospectively analysed to
identify the potential DILI patients. DILI patient in this study was defined as:
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a) ALT> 2N1 or ALP> 2N2 if patients had both ALT and ALP tests;
b) ALT> 5N1 if patients had only ALT (N1, N2 is the normal upper limit of ALT and
ALP tests) [Bagheri et al., 2000; Sistanizad & Peterson, 2013].

RUCAM scale for cases in which the values return normal in the manifestation trend
of ALT/ALP (i.e. only DILI recoverable)

[Danan & Teschke, 2015].

The assessments were

conducted separately by 2 members of research group and judgement of a third
member (experienced doctor) was chosen if the 2 results were different. The
classification of the DILI causality includes 5 levels: “certain DILI” (≥ 9 point),
“probable DILI” (6 - 8 point), “possible DILI” (3 - 5 point), “uncertain DILI” (1 - 2
point) or “excluded DILI” (≤ 0 point). All drugs which the de-challenge occurred
before abnormal finding more than 15 days (for hepatocellular injury) and more than
30 days (for bile or mixed injury), excluding amoxicillin/clavulanate
Danan & Teschke, 2015]

[Andrade et al., 2005;

and the drugs were still using after the abnormal elevation of

hepatic enzymes were not included in the updated RUCAM scale.
The alternative cause was identified by consulting all available hospitalization data
(all test results, medical history, previous pathology). The information of dose and
duration of treatments were extracted from both of computerized medical records
and paper-based medical records. Patients with an underlying disease that could
increase hepatic enzymes were excluded, including viral infections (HBV, HCV,
HIV), chronic alcoholism, organ cancers close to the liver, lithiasis or biliary
stenosis, heart failure multi-visceral failures, autoimmune disorders, leukemia,
thalassemia, hemochromatosis, etc. In addition, the suspected drugs were excluded
from the DILI cause if i) the chronological sequence is incompatible with the
administration of drugs after the onset of liver injury; ii) the discovery of liver
abnormalities and fifteen days after stopping the drug if it is cytolytic or one month
if it is cholestatic or if a non-drug cause is proven.

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

The causality assessment in suspected DILI cases were conducted using updated

Trung tâm DI&ADR Quốc gia

2.1.1 Data collection of Medical Records
For each suspected DILI patient, we collected the following information:

 Alcohol consumption
 Medical background with time record of drug use during hospitalization
 Etiological diagnosis of the hepatic dysfunction mentioned in the medical
record of the patient and some related laboratory investigation results (renal
function, immunology, virus…)
 The variation of ALT/ALP level.

2.1.2 Research criteria for DILI
The screening DILI cases in hospital was conducted to illuminate some following
criteria:


Number of suspected DILI patients



Evaluation the DILI causality according to the updated RUCAM scale



Ratio of DILI cases per total in-patients and DILI cases per total laboratory
results related liver function tests



Description of the severity of DILI and the characteristics of drugs involved
in DILI cases

In parallel, all ADR reports received by the NDIADRMC in the same period with
terminologies about “hepatic enzyme increased”, ‘hepatitis” or “liver injury” with
“possible”, “probable” or “certain” WHO causality assessments were retrospectively
analysed. The names of healthcare units sending these ADRs were also checked in
order to apply the capture-recapture method.
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2.2 Capture-recapture method with two-source model
Method capture-recapture was developed from 1990s [Lugardon et al., 2006]. The capture–
recapture method is used to provide population estimates from two or more

estimations and determining the exhaustiveness of monitoring systems based on the
combining data provided by 2 or several sources coming from the same population.
To be applied, six following conditions must be fulfilled:
-

The identified cases are real cases;

-

All identified cases occurred during the period and in the geographical area
studied;

-

The study population is closed (no population movement);

-

All true common cases and only true common cases are identified;

-

The sources are independent of each other;

-

All cases in the study population have the same probability of being identified
by a same source.

After identification of matches between sources, the capture–recapture method
allows estimation of the number non-identified cases by any of the sources, the total
number of cases in population as well as and sensitivity of each source.
Assuming that a+c (Y0) is the number of DILI cases reported by the source Y –
screening data of the hospital (the first source of information), a+b (Z0) the number
of ADRs reported by the source Z the pharmacovigilance database (the second
source), with a is the number of common cases between the two sources, the
number x of non-identified cases, the total number N of cases, its variance and its
confidence interval can be estimated (Table 6, Table 7)

[Lugardon et al., 2006].

When the

numbers of explanatory variable are small and a has a non-null probability of being
zero, the Nearly unbiased estimator (NUE) was proposed to correct the bias [Chapman,
1951; Hook & Regal, 1995].
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Source Y ~ “Capture”

“Recapture”

No

Total

Yes

a

b

a+b=Z0

No

c

x

Total

a+c=Y0

N=a+b+c+x

Table 6 Table contingency for capture-recapture method

Maximum likelihood estimator (MLE)

Estimated values
Unobserved
cases
Completeness of
source Y
Completeness of
source Z

Nearly unbiased estimator (NUE)
[Chapman, 1951; Hook & Regal, 1995]

𝑥̂

bc/a

bc/(a+1)

𝑌̂0

a/(a+b)= a/Z0

(a+1)/(a+b)=(a+1)/ Z0

𝑍̂0

a/(a+c) = a/Y0

(a+1)/(a+c)=(a+1)/ Y0

a+b+c+bc/a

Total population

̂
𝑁

or,

a+b+c+(bc/(a+1))

(a+b)(a+c)/a

or,

or,

[(b+1)(c+1)/(a+1)]-1

Y0/ 𝑌̂0 or, Z0/𝑍̂0
95% IC of total
population
Under-reporting
Coefficient
Under-reporting
rate (%)

̂)
95%IC(𝑁

̂)=(a+c)(a+b)bc/a3
Var(𝑁

̂)= (a+c+1)(a+b+1)bc
Var(𝑁
(a+1)2 (a+2)

̂)= 𝑁
̂ ± 1.96Var(𝑁
̂)
95%IC(𝑁

̂)= 𝑁
̂ ± 1.96Var(𝑁
̂)
95%IC(𝑁

bc/a/(a+b+c+bc/a)=bc/(a2+ab+ac+bc)
̂ = 𝑥̂/𝑁
̂
𝑈

or,

bc/(a+1)/(a+b+c+(bc/(a+1)))

bc/(a+b)(a+c)
̂
𝑈

𝑎
̂ = (1 − ) ∗ 100%
𝑈
̂
𝑁

𝑎
̂ = (1 − ) ∗ 100%
𝑈
̂
𝑁

Table 7 Table of calculation of underreporting rate using capture-recapture
method
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3 Results
3.1 Screening and causality assessment of suspected DILI cases in

In hospital, all LFT results related to DILI (ALT and ALP) and medical records in the
period 01/01/2015 - 31/12/2015 were retrospective analysis to identify eligible DILI
patients. In the time of study, we found 37 patients matching the criteria of DILI
(Figure 25).

Figure 25: Screening process of DILI cases in hospital
We found that men (n=34; 92%) were more related to DILI than women (n=3; 8%)
and the mean age [IQR] of patients was 74.1 [65.0 - 83.2] (min 52, max 93).
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Among 37 patients, we identified 436 drugs which were used during their
hospitalization times (with a mean of 11 drugs/patient). Only 108 drugs were eligible
for the further estimation according to the time criterion of the updated RUCAM

Table 8 The results of RUCAM estimation
Point(s)

Estimation

Number of DILI pair

Percentage (%, N=108)

≤0

Excluded DILI

32

29.6

1-2

Uncertain DILI

45

41.7

3-5

Possible DILI

31

28.7

6-8

Probable DILI

0

0

≥9

Certain DILI

0

0

Table 9 Clinical characteristics of DILI cases
Clinical characteristics

DILI cases (N=22)

Severity grade according to WHO severity scale
Grade 1 Mild: ALT or ALP 1.25N - 2.5N

0

Grade 2 Moderate: ALT or ALP 2.6N - 5N

2

Grade 3 Severe: ALT or ALP 5.1N - 10N

12

Grade 4 Life-threatening: ALT or ALP > 10N

8

Latency time*
≤ 1 Week

17

1 week to 1 month

10

> 1 month

4

Recovery time**
After 0-1 week

1

After 1 week-1 month

15

After 1 month

4

Unknown***

2
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N lower limit of normal value range. * Time period from the start from time point using drug
suspected to time point with the first abnormal results occurred. **Time period from the time point at
peak level to normal range level of hepatic enzymes. ***Including 2 cases with ALT reduced to below
2N within 1 month but no more laboratory test was indicated for those patients.

All suspected drug and its ATC classification was described in the following table:
Table 10 Drugs involved in DILI cases
ATC

Drug class

code

DILI pair

Percentage

(N=31)

(%)

J01M

Quinolons

5

16.1

J01D

Cephalosporins and carbapenems

3

9.7

J01C

Penicillins

2

6.5

J01F

Macrolids

2

6.5

J01X

Other antibiotics (fosfomycin, metronidazol)

2

6.5

N05B

Anxiolytics

3

9.7

N02B

Antipyretics (paracetamol)

3

9.7

B01A

Antithrombotic agents

2

6.5

L01X

Anti-cancer drugs (carboplatin, gemcitabin)

2

6.5

Others (≤1 case)

9

29.0

Antibiotics were the most commonly cause of liver damage (n=14, 45%). We found
ciprofloxacin, diazepam, paracetamol (monotherapy or combination) are the three
active substances with the highest incidence of liver injury (3 cases). We found also
amoxicillin/clavulanic acid, levofloxacin, clarithromycin as the possible DILI cause
with 2 cases involved.
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Table 11 Characteristics of 22 patients with DILI suspected
Age

Sex

Drug suspected

Labelled in SmPC1

Clinical manifestation

ALT peak

71

Male

Traditional medicine

N/A

No

284

Serious

77

Male

Fosfomycin

Yes: uncommon

No

231

Serious

85

Male

Ciprofloxacin

Yes: uncommon

No

236

Serious

73

Male

Clarithromycin

Yes: uncommon

No

323

Serious

Ceftriaxone

Yes: rare

Paracetamol

Yes: when overdose

Fatigue, dyspnoea, sweating

1490

Life-threatening

Fatigue, dysphagia

274

Serious

Male

Severity

increased (disease background)
58

Male

Ciprofloxacin

Yes: uncommon

Amoxicillin/ Clavulanate

Yes: uncommon

70

Male

Ciprofloxacin

Yes: uncommon

No

234

Serious

85

Male

Amoxicillin/ Clavulanate

Yes: uncommon

No

210

Serious

87

Male

Cefoperazone

Yes: common

No

246

Serious

Diazepam

Yes: rare

Paracetamol/ Codeine

Yes: when overdose paracetamol

No

508

Life-threatening

Aspirin

Non (but have case report on

63

Male

Livertox)
Nitroglycerin

No

Carbamazepine

Yes: rare
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Age

Sex

Drug suspected

Labelled in SmPC1

Clinical manifestation

ALT peak

66

Male

Clarithromycin

Yes: uncommon

Fever, dysphagia, pulmonary

219

Serious

No

557

Life-threatening

ALP peak

Severity

84

Male

Enoxaparin

Yes: common

Amiodarone

Yes: very common

74

Male

Tranexamic acid

No

Fever, confusion, pallor, anaemia

223

Serious

78

Female

Levofloxacin

Yes: common

No

1490

Life-threatening

78

Male

Paracetamol/ Codeine

Yes: when overdose paracetamol

No

872

80

Life-threatening

64

Male

Gemcitabine

Yes: very common

No

665

137

Life-threatening

57

Male

Carboplatin

No (but having case reports on

No

3020

Life-threatening

Livertox)
65

Male

Diazepam

Yes: rare

No

410

Life-threatening

85

Male

Omeprazole

Yes: uncommon

Fever

224

Serious

79

Male

Enalapril

Yes: rare

No

124

Moderate

72

Male

Diazepam

Yes: rare

No

309

Serious

67

Male

Levofloxacin

Yes: common

Fever

182

Moderate

Meropenem

Yes: common

1

SmPC information related to liver injury was consulted in EMC [eMC, 2018] (if DILI is not indicated the consultation on U.S. FDA [US FDA, 2018]). If DILI was not

indicated in SmPC , we consult on Livertox [US National Institutes of Health, 2018].
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3.3 Characteristics of suspected DILI cases in Vietnamese
database 2015
Among 9266 ADR reports received in 2015 in Vietnamese database, we found 131

Pharmacological classes of drugs involved in DILI cases in NPVD were listed in the
following table:
Table 12 Drugs involved in suspected DILI case in NPDV

Drug class

Frequency

Evidence level in

(%) N=131

literature

Anti-tuberculosis (first-line drugs and their

+++

combinations)

90 (62.9%)

Anti-retroviral

15 (10.5%)

+

Antibiotics

9 (6.3%)

++

Anti-cancer

7 (4.9%)

+++

Antipyretic Drug (paracetamol and its combination)

4 (2.8%)

++

Lepra Drug (clofazimin, dapson)

3 (2.1%)

+

Vitamins (A/D/B12)

3 (2.1%)

-

Liver therapy (silymarin)

2 (1.4%)

-

PPIs (pantoprazole, omeprazol)

2 (1.4%)

+ (Rare)

Statins (rosuvastatin, atorvastatin)

2 (1.4%)

++

Other (<2 cases)

6 (4.2%)

Non-applicable

We mainly found anti-tuberculosis drugs (mostly in combination form of first line
therapy) in Vietnamese database as DILI cause. Anti-retroviral (combination of drug
use in HIV treatment) and antibiotics (levofloxacin 5 cases, ceftriaxone 2 cases,
cotrimoxazole 1 case, amphotericin B 1 case) and chemotherapy medications
(carboplatin 5, paclitaxel 3, etoposide 2) were also reported as the possible DILI

Tài liệu được chia sẻ miễn phí tại CANHGIACDUOC.ORG.VN

(1.4%) reports with liver injury terms.

Trung tâm DI&ADR Quốc gia

cause in Vietnamese database. Despite the less informativity in ADR report, the
RUCAM could not be applied for causality assessment and we use the results of
WHO method.

The Figure 26 shows the number of DILI cases in 2 sources and its overlap.
Figure 26: Number of DILI cases in 2 sources and its overlap

131

0

22

̂ )= (22+1) x (131+1) / (0+1) - 1 = 2903
Total population(𝑵𝑼𝑬) (𝑵
̂)= 2751
Unobserved cases (𝑵𝑼𝑬) (𝒙
Corrected Under-reporting rate = 2751/ 2903 *100 = 94,76(%)

According to Law on Pharmacy - Article 77

[National Assembly of Vietnam, 2016],

all ADRs

including DILI should have been reported to the National PhV Centre. However,
none of these cases were spontaneously reported to this center by any healthcare
professionals. Thus, the NUE Under-reporting Rate was estimated at 94% in 2015
(which indicates that 94% of DILI cases in reality were not reported to the
NDIADRMC).

3.5 Publication in a Vietnamese journal
Publication “Screening biochemical laboratory results for drug-induced liver injury in
a tertiary care hospital in Vietnam (Huu Nghi)” in the Vietnamese journal (See

Appendices).
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4 Chapter discussion and Conclusion
The original as well as the updated RUCAM were commonly accepted and used by
worldwide pharmaceutical companies, multiple international registries and
[Danan & Teschke, 2015].

Providing a

better definition of the elements to take into consideration and more accuracy in
data elements to assist the exclusion of alternative causes, the updated was a
stepwise approach facilitating completeness of case data and ensure their
transparency and comparability. And the first application in Vietnamese patients
would definitely contribute to an international harmonisation in DILI assessment
between countries.
Table 13 Preliminary characteristics and correct application of the Updated
RUCAM


The application in prospective study is more accurate than retrospective study



Each co-administered drug is individually calculated



Primarily considering DILI as an idiosyncratic reaction



Cases with onset of hepatic injury before start of product use are excluded



When ALP is elevated for non-hepatic reasons, the bias in assessment could occur

Antibiotics were the leading therapeutic class implicated in DILI, in which
fluoroquinolones like levofloxacin, ciprofloxacin were of most common in hospital.
The severity of liver injuries in most of the cases were found serious and lifethreatening, with short lag time of less than one week and without clear clinical
symptoms. DILI took about one month to be resolved. Results of this study
suggested the usefulness of new method to detect incidence of DILI in routine
practice.
Data on incidences and causes of DILI remains scarce in literature. Our results point
out the incidence of DILI among total patients with abnormal LFTs was 6%,
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relatively similar to the previous studies in France, Spain and Australia
2000; Ramirez et al., 2010; Sistanizad & Peterson, 2013].

[Bagheri et al.,

However, the DILI incidence among

hospitalised patients in our study was significant higher that reported by Sistanizad
et Peterson in Australia (0.11% and 0.03%), but lower than that reported by Bagheri

Peterson, 2013; Bagheri et al., 2000].

[Sistanizad &

The explanatory reason could be the differences in the type,

underlying contexts and characteristics of hospitals in these studies. Besides, we
used the definition of hepatic injury at a higher level than other studies (> 5N1), so
it was possible to ignore liver damage that increased liver enzyme levels below 5N1,
leading to a possible higher incidence of liver damage. The actual total number of
abnormal liver function patients might be lower. In addition, the application of the
updated RUCAM scale to assess drug-induced hepatic injury in this study was still
limited due to the lack of test result data (i.e. the influence of resource-limited
context in Vietnam).
Despite 131 ADR reports (1.4% total ADRs) with liver injury terms notified to the
NPDV in 2015, no case was crossing in the 2 data sources. The estimated underreporting rate was major (95%) that distinguishing the developing and fledgling PhV
system with other developed one. The finding shows a lot of room for the
improvement of Vietnamese PhV system to increase the quality and quantity of ADR
reports.
Concerning drug involved in DILI cases in hospital, systemic antibiotics were main
cause of DILI, in which quinolones was most reported. Quinolone was also the
antibiotics with highest DILI involvement in the NPDV in 2015. Anti-tuberculosis
drugs were predominant in spontaneously reported DILI cases in the NPDV
following with anti-retroviral drugs. The evidence of DILI induced by these drugs
was commonly reported in the literature.
The challenges, limits and barriers envisaged when conducting this study were:
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-

Difficulty in fully retrospective analysis in some suspected DILI cases,
especially the mortality cases.

-

Only recoverable DILI cases were included for this study, underestimation of
DILI in reality car a lot of DILI not recovery or the duration of recovery was

-

The number of drugs used and the number of days in hospital were huge.

-

The complexity of the DILI estimation. Causality of DILI is different to the
other ADR types, especially the complicated time course description.

-

The involvement, knowledge and attitude of HCWs about the identification
and reporting “new” ADRs were still limited, especially the ADR non-seen by
eyes.

-

Classification of type DILI remains a challenge: lack of ALP estimation so the
ratio ALT/ALP could not be calculated to classify the type of liver injury
(hepatocellular, cholestatic or mixed)

Through the study, we have laid foundation for the systemic detections of not only
DILI but also the other laboratory test signals in Vietnam

[Ramirez et al., 2010].

Our

fundamental steps also contributed to the establish a reproducible model in other
hospitals to identify the ADRs related to laboratory tests. The increase of awareness
of HCWs of such type of ADRs could help considerably improve the underreporting.
To conclude, the under-reporting in Vietnamese pharmacovigilance remains as
important issues in Vietnam, especially with spontaneous ADRs originated from
laboratory test results. The study showed the first time the incidence of DILI in
Vietnam of about 6 cases per 100 patients with abnormal LFTs and 11 cases per 10,000
hospitalised patients. The finding strengthens the current knowledge on DILI in
Vietnam and increase the attitude and attention about reporting about such type of
ADRs. Facilitating the linkage of laboratory data collected during routine clinical
care and medical records could broaden the opportunities for the improvement of
PhV and reduced the underreporting. The further actions and systemic research are
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not recorded in the constrained time in this study (only 1 year).
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required and the cooperation PhV centers and hospitals should be reinforced and
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strengthened in the near future to effectively protect Vietnamese patients.
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Part C. GENERAL DISCUSSION

and activities in Vietnam have been introduced the first time to the international
scientific community. All chapters are connected in a logic order to transfer the
ideas of systematical contribution of Vietnam, a typical developing country, to the
current worldwide knowledge in pharmacovigilance (PhV).
At first, a full description of PhV system in a resource-limited country have been
well created (Chapter I). This overview plays an important role as a first
introduction and identification of Vietnam in the global PhV flow. Different from
other general reviews, our work aims to discuss directly the current situations,
success and challenges for Vietnamese PhV system and share experiences for other
PhV systems in resource-limited countries. Besides, in the recent review about PhV
in ASEAN countries [Suwankesawong et al., 2016], Vietnam was put in the list of countries
that did not meet the minimum requirements of a functional pharmacovigilance
center according to WHO. However, our overview of Vietnamese system with
international communication aims also to clarify the truth that Vietnam actually
surpassed these requirements. The Vietnamese PhV system actually experienced a
lot of changes after the introduction of the NDIADRMC in 2009 with some
remarkable achievements. One regional PhV center built in Ho Chi Minh city in
2011 and effective legal fundamentals that also considerably support the PhV
activities in the country. The special importance of PhV was well attached from
grassroots to national level and consistent with national strategies on rational and
safety use of medications. Through technical supports from the NDIADRMC, the
system could take advantage of clinical pharmacists' involvement and the initial
contribution of PhV resource at hospital level. Acting as a stand-alone universitybased PhV center managing and coordinating all PhV activities, the NDIADRMC
could profit many resources: national funding, international supports (e.g. the
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Through the thesis works, the overall picture about pharmacovigilance structure
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Global Fund, WHO) and university resources. In 2017, a total of 11,903 reports were
recorded in the NDIADRMC, reaching more than 125 reports per million
populations.

created in order to enhance the quality of PhV process from signal detection to risk
management. Besides, a lot of efficient PhV training courses were well organized
by PhV centers and had a degree of influence on knowledge, attitude and practice
among healthcare practitioners all across the country. In addition, the system was
able to solve drug safety problems to some extent, especially detection of drug
quality signals in the context of a developing country. This young system requires
further development to catch up with other developed ones and protect effectively
Vietnamese people’s health.
While the first chapter presents a full-detailed overview of Vietnamese
pharmacovigilance with a series of lessons learned for the other countries sharing
the similar limited-resource context, the second chapter focuses on the
comparison to a developed system to highlight and contrast the current and
potential issues in Vietnamese system. The differences in characteristics of ADR
reporting in the Vietnamese and French pharmacovigilance systems have been
emphasised. We found that the ADR reporting numbers in Vietnam increased
shapely (developing system) whereas the reporting rate in France remain stable
(mature system). The characteristics of ADRs are different: there are no or few
reports about the more “sophisticated” ADRs in Vietnam whereas the diversity of
ADRs was observed in France. Hence, a direction to develop a sustainable
development of the Vietnamese system could have been clearly seen through the
comparison. Also in this chapter, we have chosen two serious or life-threatening
ADRs (anaphylaxis and SJS/TEN) for specific comparison and highlight the role of
sociological contexts as one of the root causes of the differences. The comparisons,
in fact, have supplied the insight to spontaneous reporting database of Vietnam,
which have some distinguishing features and typical for LMIC countries. This is
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An interactive two-way mechanism between NDIADRMC and healthcare units was
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also

a

fundamental

background

for

the

further

application

of

pharmacoepidemiological approaches (in Chapter III) using Vietnamese
spontaneous reporting database.

disproportional analysis have been applied for the first time to contribute to
international contemporary understanding of the 2 typical ADRs mentioned above
in Vietnamese context. In the drug-induced anaphylaxis (DIA) study, we have
identified 4873 (13.2%) cases in the Vietnamese database during the period 20102016 with an increasing trend over time. The findings pointed out some factors
could considerably influence on the incidence of DIA under developing context
such as: high consumption of antibiotics, the safety concern related to drugs no
more commercialized in developed countries and safety data was limited in the
literature, drug quality and medication error. Antibiotics (especially the thirdgeneration cephalosporins) were predominant DIA cause. Radio contrast media,
NSAIDs, PPIs and anesthetic drugs was also the notable DIA causes in Vietnam.
The signals related to these drugs were significantly generated. In addition, the
signals were also generated with several drugs such as alpha-chymotrypsin,
amoxicillin/sulbactam and glucose or electrolyte solutions which were typical for
the resource-restricted countries. On the other hand, the drug-induced SJS/TEN
study was the first evaluation of drug-induced SJS/TEN based on a spontaneous
reporting database in Vietnam and the first application of the case/non-case
method in subgroup of cutaneous ADR reports. We have found 136 SJS/TEN cases
out of 2,849 MLOSCAR reports over a 6‐year period. The signal results about
allopurinol, carbamazepine and sulfamethoxazole/trimethoprim were similar to
previous studies in Europe, US and Japan. Besides, we also identified signals
relating to paracetamol and meloxicam following inconsistencies in European and
U.S studies.
Through the 2 above studies, the signals of SJS/TEN and anaphylaxis generated
specifically for the Vietnamese population. The similarity of drug-induced SJS/TEN
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In Chapter III, the specific exploitation and signal generation using the method of
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and the typicality of drug-induced anaphylaxis have proven the capacity of
Vietnamese pharmacovigilance system to generate drug safety signals. Considered
as the results of their reporting, these specific signals for Vietnamese people could
help better communicate the risk among Vietnamese HCPs, encourage the ADR

other developed system are greatly influenced by the variety in social contexts in
different countries. These results could also contribute to the international
understanding of the 2 ADRs in developing context. However, the follow-up
epidemiological and systematic studies are required to verify these signals in
Vietnam. Furthermore, strengthening of the connection/linkage with other
medical data should be applied to better identify, manage and reduce the risks.
Also, the international supports are required to build a robust system in Vietnam
in order to proactively protect its population.
In the last chapter, the identification of ADRs through the linkage of biochemical
laboratory test results and medical records could help to increase the ADR
reporting number in Vietnam. In this study, we have identified and estimated 22
DILI cases in one tertiary care hospital in Vietnam within 1-year screening. The
incidence of DILI was approximately 6 cases per 100 patients with abnormal liver
function tests and 11 cases per 10 000 hospitalised patients. In the same period, we
have retrospectively revised the Vietnamese ADR reporting database and 131
suspected DILI cases found; the administration information of healthcare units
sending these reports has been extracted for the analysis. Antibiotics (tuberculosis
drugs, quinolones…) were the drugs which frequently reported as DILI causes in
both data sources and an important under-reporting rate (95%) in Vietnam for
ADRs related to liver injury was shown.
Through the study, we have proposed an approach needed to be multiplied to
progress the PhV system in Vietnam. Improving the detection of ADRs will enable
health providers to identify areas for improvement, and also will contribute to the
development of methods that assess the impact of interventions designed to
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reporting and strengthen the system. In addition, the distinguishing signals from

Trung tâm DI&ADR Quốc gia

increase care processes. The identification of abnormal laboratory tests needed to
be further developed in Vietnam as one of prospective methods to reduce the
under-reporting issue in Vietnam.

relatively similar to the picture of ADRs reported in French system [Gharaibeh et al., 1998].
However, the ADR type B were predominant in the ADR reporting database in
Vietnam. Three ADRs in this thesis (anaphylaxis, cutaneous and liver injuries),
which are typical for a developing system, are also the ADR type B. One of the
important issues of ADRs type B is the preventability of these which are ultimately
challenging, mostly related to history of allergy consultations and avoid of selfmedication or adaptation posology [Ducharme & Boothby, 2007; Egron et al., 2015].
The PhV system in Vietnam have based more and more on pharmacists.
Vietnamese pharmacists were well-acquainted with the spontaneous reporting
system and they submitted roughly 40% of the reports the NDIADRMC received
in 2016 [A. C. van Grootheest & de Jong-van den Berg, 2005; A. C. van Grootheest et al., 2002]. From its creation,
the NDIADRMC has aimed to promote ADR reporting as a collaborative effort of
doctors and pharmacists with key factors are clinical pharmacists
2015c].

[Ministry of Health,

Increasingly, “pharmaceutical care” aspects and clinical pharmacy are

becoming a key part of the national strategy on the development of healthcare
capacity in Vietnam. The role of pharmacists, especially hospital pharmacists
become essential to increase the ADR reporting and develop the PhV activities at
grassroots’ levels.
All these above thesis works have contributed to the development of the young
Vietnamese pharmacovigilance system, identified the original characteristics in
Vietnamese ADR reporting, generated the specific signal for Vietnamese people,
and establish the forthcoming directions for improvements of Vietnamese PhV.
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Part D. PERSPECTIVES AND RECOMMENDATIONS
Based on the research finding in these thesis works, we highly recommended that
further research is required in Vietnam targeting the following subjects:
Continuing to development the case/non-case method for other ADRs.
Application and comparison of other approaches in disproportional analysis


Validation the case/non-case method within SOC subgroup



Further application of ADR based on other types of biochemical laboratory test
results. Multiplying the model into other hospitals in Vietnam is required.

Through the thesis work, we propose some methods to increase the capacity of
Vietnamese PhV Centres as well as some perspectives:
Identification and reporting of ADRs


Organize more frequently the training sections or workshops to increase the
knowledge, attitude and practice of HCWs on PhV and ADR reporting in
Vietnam



Build the more strength mechanism to reinforce the spontaneous reporting
system



Continuously update the international knowledge on evidence-based drugrelated risks to Vietnamese HCWs



Strengthen the role of clinical pharmacists as key factor in ADR monitoring



Increase the two-way exchange and linkage between the NDIADRMC and
healthcare units throughout the country

Signal generation and evaluation


Develop and apply the new analyse techniques about the big-data, crossreferencing data (these works could be done by using statistical tool - R or
other computer science software)
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Develop the real-time and automatic signal generation. Apply some newest
methods on signal detection in Vietnam (time-to-onset signal detection,
change-point detection…)



Communicate among HCWs the signals generated or lessons learned from the
local PhV database



Deploy multiple approaches/methods validated to reduce the severe underreporting situation in Vietnam



Strengthen the current system by increasing information exchange between
PhV centres and healthcare units



Increase the international cooperation to deal with drug safety issues in
Vietnam.
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Risk communication and minimisation
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Part E. GENERAL CONCLUSION
These thesis works demonstrate the full-detailed awareness of pharmacovigilance in
Vietnam. We have showed that the signal generation specifically for Vietnamese people

our findings demonstrated a good evidence for the capacity of the newly created
National Pharmacovigilance Centre of Vietnam. The analysis of different features of
pharmacovigilance

system

between

Vietnam

and

France,

including

socio-

pharmacological factors, has opened a new direction for the further development of PhV
in the resource-limited country.
In addition, the application of disproportional analysis should be applied routine to
proactively identify the on-time safety signals in Vietnam. The further studies are
required to better understand the Vietnamese database as well as improve the underreporting situation.
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was first time introduced. Despite the knowledge of PhV remains limited in the country,
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Part G. APPENDICES
1 Complementary research: “Analysis and identify the
counterfeit drug and quality issue in Vietnam – a first
approach”

worldwide, especially in resource-limited countries. According to Johnston and
Holt [Johnston & Holt, 2014], substandard drugs or quality-related problems pose serious
health concerns, mainly in developing countries, including adverse outcomes
associated with these kinds of drug. There are reports of patients failing to respond
to antimalarial treatment because the drugs contained less than the stated dose of
active pharmaceutical ingredient and, in one reported case, contained more
paracetamol than antimalarial agent. In other cases, a reduced therapeutic
response has been associated with generic/copy versions of drugs compared with
the originator drugs, including antibiotics, tacrolimus and imatinib

[Johnston & Holt,

2014].

Anaphylaxis is an immediate (type I) hypersensitivity reaction to an allergen, and
the contamination (for example) in drug products could play a role of allergen
causing anaphylaxis reaction. In the management process of the National
Pharmacovigilance Centre of Vietnam, we have found series of anaphylaxis cases
related to same batches of drugs and sometime from even the same healthcare
unit. These “odd” signals have been therefore communicated to the Drug
Administration of Vietnam, leading to the further action including quality
inspection [K.-D. Nguyen et al., 2018] or medication safety communication to minimize the
suspected medication errors if there was any [Ministry of Health - Drug Administration of Vietnam,
2013, 2014].

The results of signal generation in our publication (Chapter III, section 3.4)

have raised the hypothesis of drug quality of drugs whose nature are non-allergenic
or event inert (e.g. distilled water, sodium chloride 0.9% IV). Also, we have
identified 129 anaphylactic cases related to drugs containing paracetamol, the
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products hardly reported with anaphylaxis in developed countries
Monitoring Centre, 2018].

[The Uppsala

The finding could be typical for the healthcare system and drug

supply system in Vietnam and they must be identified and further analysed.
Therefore, we have performed, for the first time, the quality analysis of samples of
drug products containing paracetamol collected in Vietnam. The research has been
conducted within the thesis setting and supported by the Laboratory of

direction of Pr. Peggy Gandia-Mailly and with the analysis performance of
Alexandre Combes)
A total of 35 products containing paracetamol have been randomly collected in
community pharmacies in Hanoi. All products have been analysed by an
appropriate HPLC method. If the analysis of product showing the nonconformity
(i.e. not meeting the error threshold limit of 15%) or not containing paracetamol
or the product, further investigations will be applied to identify the exact
ingredients of the product.
The quantification results have been described in Table 14:
Table 14 Analytical results of 35 products containing paracetamol
Coef.

Theoretical

Mean amount

Average

amount (mg)

calculated (mg)

inaccuracy (%)

Coldacim FLU

325

341.769

5.2

2.32

Dinalvic VPC

325

346.786

6.7

0.53

Biragan Kids

325

351.631

8.2

1.15

Cenpadol

150

141.955

-5.4

0.95

Effer-Paralmax

150

157.105

4.7

3.31

Para-OPC

150

166.649

11.1

2.35

Pacegan

500

513.763

2.8

4.84

Panadol eff

500

519.374

3.9

2.71

Panalganeffer CODEIN

500

531.781

6.4

0.59

Partamol eff.

500

515.788

3.2

3.52

Actadol

500

537.399

7.5

2.39

Commercial names

variation
(%)

of
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Coef.

Theoretical

Mean amount

Average

amount (mg)

calculated (mg)

inaccuracy (%)

Ameflu Day time

500

526.571

5.3

3.63

Aphaxan

325

345.799

6.4

1.78

Biviflu

500

519.022

3.8

1.23

Bivinadol

500

506.429

1.3

3.69

Cenflu Ceteco

650

634.653

-2.4

0.78

Colocol

500

525.323

5.1

2.04

Frantamol

500

548.795

9.8

1.53

Glotadol

500

537.857

7.6

3.49

Hapacol Blue

500

529.309

5.9

1.17

Pacemin

325

326.05

0.3

0.45

Panadol cp

500

525.956

5.2

1.63

Panadol Extra

500

520.405

4.1

1.59

Panalgan

500

496.927

-0.6

1.63

Paracetamol GMP WHO CTCP

500

501.085

0.2

0.47

500

523.971

4.8

0.15

500

519.129

3.8

2

Paralmax

500

523,21

4,6

3,37

Phaanedol

500

462,126

-7,6

7,74

Rhumenol FLU

500

492,261

-1,5

3,05

Servigesic

500

506,284

1,3

6,67

Temol

500

510,787

2,2

3,18

Uphadol Extra

500

496,15

-0,8

3,29

Valdol Extra

500

522,586

4,5

2,83

Winthrop

500

530,614

6,1

1,64

Paracetamol GMP WHO DNA
Pharma
Paracetamol
Quapharco

GMP

WHO

variation
(%)

We found that all errors in analytical results were not exceed the threshold limit
of 15% and all products meet the standardized norm mentioned in Good
Manufacturing Practice guidelines in EudraLex and in ICH Q10
2018; ICH, 2018].

[European Commission,

No further analysis is required. However, the method was not

appropriate for the identification of contaminants in the drug or excipients.
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The divergence in the quality of drug marketed in developing countries remains a
huge challenge for their public health. Recent study in Laos suspected that the
unknown identity medicines could lead to the ADRs [Caillet et al., 2017]. In this part, we
select a drug with a lot of commercialized product in Vietnam to do the same
method with quantitative evaluation of the active ingredient. However, in our first
analysis of drug quality, all samples are met the quality norm of paracetamol

other ingredients or excipients are needed to confirm the other quality-related
issue in Vietnam.
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