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Abstract

Monitoring adverse drug reactions is a vital issue to ensure drug safety and to protect the general public from
medication-related harmful effects. In order to properly monitor drug safety, a regulatory system needs to be in place
as well as an infrastructure that allows for analyzing national and international safety data. In Mongolia, adverse drug
reaction (ADR) reporting activities have been implemented in the past decade. During this period, the basic struc-
ture and legal basis of an adverse drug reaction monitoring system was established. Because of the fragmented but
growing healthcare system and the complexity of pharmaceutical issues in Mongolia, a sustainable process for the
development of the adverse drug reaction reporting system is a key issue. The aim of this article is to disclose the
Mongolian situation for the rest of the world and to share experiences on how an ADR reporting system can be devel-
oped towards a higher and more advanced level to contribute to both national and international drug safety issues.
In this article, we review the features of the Mongolian health care and pharmaceutical systems, as well as the current
development of the adverse drug reaction reporting system.

Keywords: Adverse drug reaction, Mongolia, Medicines safety

Background

Modern medicines have significantly changed the way in
which diseases can be managed and controlled. However,
adverse drug reactions (ADR) may occur. They form a
cause of illness, disability and even death that should be
prevented as much as possible. In North America and
Europe, adverse drug reactions have been reported to
be a significant cause of morbidity and mortality [1, 2].
In addition, some research showed that among patients
who experienced an ADR, approximately half of them are
preventable [3].
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In order to prevent or reduce unnecessary harm to
patients and thus to improve public health, procedures
for evaluating and monitoring the safety of medicines in
clinical use are vital [4]. Improving drug safety and pre-
venting the population from drug related problems is a
global concern. Health requirements and the use of med-
icines vary considerably between countries for many rea-
sons, including different burdens of disease, economic,
ethnic, cultural and dietary factors, and in the level of
development of a regulatory system for medicines. Deci-
sions concerning the effectiveness and safety of a medici-
nal product need to be considered in each country’s
specific context [5].

Asia’s pharmaceutical market is generally dominated by
generic drugs. Asia is the fastest growing pharmaceutical
market in the world, offering important opportunities for
drug development and marketing. Consequently, phar-
maceutical regulations in this region are rapidly gaining
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attention among pharmaceutical companies worldwide
[6]. Pharmacovigilance in Asia has become an important
public health issue as regulators, drug manufacturers,
consumers, and health care professionals are faced with
a number of challenges. Pharmacovigilance goes beyond
the submission of case reports of suspected adverse
effects of medicines. It involves complex processes
including the need to monitor the safety of medicines
throughout their lifecycle and to manage identified real
and potential risks. This will ultimately improve both the
knowledge and quality of health care [7, 8].

The legal basis of adverse drug reaction reporting activ-
ities in Mongolia is considered rather well and has been
enforced since 2006. There are a number of achievements
and challenges on regulating and ensuring the safety of
medicines that are comparable to other Asian countries.
However, little is known about this outside Mongolia, on
an international level. Only a few studies with limited
scope on this topic have been published in national pro-
fessional journals and in the form of conference abstracts
[8-12].

This article further aims to share current develop-
ments and challenges regarding the characteristics of
the adverse drug reaction reporting system in Mongolia.
Sharing experiences can be helpful for the development
of countries in a similar situation. After briefly introduc-
ing the Mongolian demographic situation, we give an
overview of the Mongolian health care system. And, we
discuss the organizational structure of the pharmaceuti-
cal sector including adverse drug reaction reporting sys-
tem and marketing authorization of medicinal products
according to the Mongolian situation. Finally, we discuss
the challenges and give our opinion towards the future
direction.

Demographic background

Mongolia is located in East-Asia and with estimated area
of 1.6 million km? and around 3.2 million inhabitants
(in 2020). Life expectancy at birth was estimated to be
70.2 years in 2018, indicating that longevity has increased
by approximately 6 years over the last 20 years. Gender
difference in life expectancy at birth has also expanded
reaching 9.7 years in 2018. It is obvious that there has
been a shift from rural to urban population over the years
(Table 1) [13].

The Mongolian health care system

The health care system of Mongolia consists of state-
owned, private and mixed-owned health facilities that
are in charge of public health, medical care service, phar-
maceuticals supply, health education, research and train-
ing. The delivery of health services is challenged by the
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Table 1 Demographic and health indicators, selected
years ( adopted from Health Indicators of Mongolia, 2018)

Indicator 1990 2010 2015 2018
Total population (thousands) 21492 27807 30577 32384
Urban population (%) 546 63.3 68.0 67.8
Rural population (%) 454 36.7 320 322
Age groups (%)

0-15 415 273 29.6 312

15-64 544 68.8 66.6 64.7

Above 65 4.1 39 3.8 4.1
Life expectancy at birth (years)

Total 63.7 68.1 69.9 70.2

Male 60.3 64.9 66.0 66.1

Female 67.6 723 75.8 75.8

country’s extremely low population density over a large
territory[14].

Family health centers (FHCs) are groups of primary
care physicians that provide primary healthcare services
in the capital Ulaanbaatar, in province centers, and in
other cities. For the last few years, the workload of fam-
ily doctors has increased substantially in Ulaanbaatar
due to the city’s increased population through internal
migration. In rural areas primary health care is provided
through the soum health centers (a soum is an admin-
istrative unit in a Mongolian province). A soum health
center also operates 10—-15 beds for inpatient care, basic
surgery, and delivery services, because of the geographi-
cal distances and a large coverage area [14, 15].

At the secondary level, specialized ambulatory care and
inpatient care are provided by the province and by the
district general hospitals of Ulaanbaatar city as well as by
district ambulatory and private hospitals.

Tertiary level care is provided through the specialized
state hospitals and specialty centers which are located in
Ulaanbaatar and by the Regional diagnostic and treat-
ment centers provide specialized tertiary level referral,
diagnostic and treatment services to the population out-
side the capital. Some ministries have their own hospitals
which provide secondary level services to their workers
[15].

Since the governmental approval of health sector pri-
vatization in 2001, the private health sector has become
a strong competitor to government hospitals in terms of
human resource capacity, user-friendly care, and equip-
ment. The private sector provides mainly secondary level
specialty services. At present, the private sector domi-
nates in the areas of dentistry, internal medicine, obstet-
rics and gynecological care, traditional medicine, and
high-tech laboratory services [15].
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Overview of the pharmaceutical sector
Organizational structure of the pharmaceutical sector
Mongolia is one of the very few countries in the world
without a nationwide regulatory agency for the control
of medicinal products yet. Therefore, drug regulatory
functions are undertaken by different organizations. This
makes it difficult to coordinate them and leads to ham-
pered efficiency [15].

The Ministry of Health (MOH), the Division of
Medicines and Medical Devices and Production are
responsible for oversight of the main functions of the
pharmaceutical sector policy, for regulation and super-
vision and to ensure the implementation of regulatory
functions (Fig. 1). The MOH has Human Medicines
Council and Special Permission Commission, consisting
of experts in the pharmaceutical and medical field and
representatives of the professions. The Human Medicines
Council makes professional decisions, leads the pharma-
ceutical sector, particularly regarding the development of
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standards, guidelines and procedures, including medi-
cines registration. The Special Permission Committee of
the MOH grants approval for manufacturing, importing
and selling medicines in Mongolia. The Health Develop-
ment Center and its Medicines and Medical Equipment
Unit is responsible as secretariat for the Human Medi-
cines Council including the registration of medicines and
diagnostics, issuing import and export licenses, moni-
toring and reporting adverse drug reactions, monitor-
ing medicines marketing and advertisement, promoting
rational use of medicines and developing a national phar-
macopeia and various standards. The General Agency for
Specialized Inspection (GASI) is the governmental regu-
lating agency which is in charge of monitoring the imple-
mentation of state regulations and standards, including
those related to the health and pharmaceutical systems.
Through the Department of Education and Health, the
Department of Border Control and Export, the Import
inspection and the National Reference Laboratory

E—

National level l l
’ Ministry of Health ‘ General Agency of
Specialized Inspection
R e e R T S S P LT e DN ‘i— l
y y y l l
Special Permission Human Medicines Department of Medicines Department of Department of National
Commission Council production and technology Education and Border control Reference
{Licensing for X T Health and Laboratory
Pharmaceutical v el ang Export, Import A
manufacturers and Subcommittees: medical devices and inspection !
wholesalers) - Pharmacological production !
- Pharmaceutical x )
- Biological and ! i
Diagnostics - 1
- Biologicalactive | _ Health Development - E
supplements G '
Medicines and Medical | ——— | T—— | ——) —— | —— 1
Equipment unit
_________________________________________________________ (1K | —— | ——| | | IN—— —— | ——
Rural level z Governors Office
i (City and Province)
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i |
¢ ! !
Special Permission Department of Health D.egartmentof . Border control l._lnits
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Fig. 1 Governance of pharmaceutical sector of Mongolia. The Ministry of Health (MOH) is responsible for oversight of the main functions of the
pharmaceutical sector policy and regulation at the national level. The Health Development Center (HDC) and its Medicines and Medical Equipment
unit is a professional organization affiliated with the MOH, which provides support for policy formulation and technical capacity strengthening in
the areas of pharmaceutical system. Both the Human Medicines Council and Special Permission Commission of the MOH are operational without
permanent staff (dashed arrows). General Agency for Specialized Inspection (GASI) is the government regulating agency in charge of monitoring
the implementation of state regulations and standards, including those related to the health and pharmaceutical system. The National quality
control laboratory is affiliated with the GASI and aims to offer a full service for testing all pharmaceuticals. At the regional level, MOH and GASI make
control and collaboration with the Governors'office and its departments of the city and province
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compliance with major laws and legislation is ensured,
related to quality assurance and inspection of drug distri-
bution at the national level [15, 16].

Marketing authorization of medicines

The Mongolian pharmaceutical sector is completely
dependent on private manufacturing, on pharmaceuti-
cal wholesalers and on pharmacies. With accelerating
growth of the private sector, the drug supply business
has proven to be very profitable. Before a drug becomes
available in the country it should first be registered upon
agreement and authorization by the Human Medicines
Council [15, 16].

Currently, there are 41 pharmaceutical manufactures,
360 wholesalers and 1729 pharmacies of which 894 are
located in the capital city of Ulaanbaatar and 835 in the
provinces [17]. By the end of 2019, there were 4558 reg-
istered medicines marketed in the Mongolian health care
system, of which 25.8% were domestic and 74.2% were
imported products from a total of 58 countries. Most
imported medicines sold in Mongolia come from the
India (12.4%), Korea (9%), Russia (6.4%), Germany (5.8%),
Indonesia (4.5%), Slovenia (4.45%), China (3.5%), Ukraine
(2.04%) and Belarus (1.7%). The rest is from other coun-
tries. Biologically active products and/or locally pro-
duced traditional medicines have to go through the same
procedures as other pharmaceuticals for registration,
licensing and quality assurance (Fig. 2) [18].

Page 4 of 8

Regulation of the adverse drug reaction reporting
system and current developments

Drug safety and adverse drug reporting activities in Mon-
golia are governed by the Law on Medicines and Medical
Devices. The main concept of this legislation is to ensure
that good quality, effective and safe medicines are avail-
able to the entire Mongolian population. According to
the Law on Medicines and Medical Devices, the ensur-
ance of safety of medicines and maintaining a procedure
for reporting adverse drug reactions are legislated by the
Ministry of Health (MOH). The first Ministerial order for
“Adverse drug reaction reporting” was approved in 2006
(No. 183) and was revised twice so far, in 2010 (No. 378)
and in 2013 (No. 415) [19-21].

Currently the effective ministerial order named “Pol-
icy of reporting of Adverse drug reaction and Periodic
safety update report” (415/2013) aims to improve drug
safety in Mongolia. The main part of this order regulates
the managing and monitoring of reporting, collecting
and analyzing of suspected adverse drug reactions and
the subsequent actions to be taken. The structure of the
adverse drug reaction reporting system in Mongolia is
shown in Fig. 3.

A pharmacist employed at the Medicine and Medical
Equipment unit is responsible for drug safety and col-
lects the submitted adverse drug reaction reports from
the health centers nationwide. This pharmacist organizes
meetings with the Pharmacological Subcommittee. This
Subcommittee discusses reported adverse drug reac-
tion cases and evaluates relations between the adverse
drug reaction case and the suspected medicine, the
type of adverse drug reaction and signal detection and
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Fig. 3 Flow of ADR reporting system in Mongolia and stakeholders involved. A medical professional who first detects an ADR should fill out an
ADR reporting form and send it to the own health organization. The central, specialized and general hospitals and diagnostic centers have a
Drug Therapeutic Committee that discusses and forwards the information to The Health Development Center (HDC). The Medicines and Medical
Equipment unit of the HDC is responsible for drug safety and The Human Medicines Council of the MOH makes decisions. (The straight arrows
represent the flow of ADR reporting and the dashed arrows represent the feedback flow.)

formulates recommendations to improve drug safety. The
Human Medicines Council of MOH receives the recom-
mendation from the Pharmacological Subcommittee and
defines actions needed to be taken and makes decisions
regarding actions to be taken related to drug safety issues.

According to the national policy, all health care profes-
sionals such as medical doctors, pharmacists and nurses
are mandatory to report adverse drug reactions expe-
rienced in their work in health organizations and phar-
macies. There is no direct patient adverse drug reaction
reporting form and method yet. However, the patients
who experience adverse drug reaction should address
their medical professionals.

Currently, the “Adverse drug reaction reporting form”
that is used to report suspected adverse drug reactions
is based on the “CIOMS-I form” (The Council for Inter-
national Organizations of Medical Sciences) [22]. It is
designed to cover all required information about the
patient and the suspected medicine, start and stop time
of the medicine, onset time and symptoms of adverse
drug reaction, outcome and actions taken to counteract
the adverse drug reaction. Besides, it is required to fill in
information about other medicines used concomitantly
with the suspected medicine as well as contact details of
reported person.

The reporting timeline of adverse drug reaction cases is
within 7 days for serious adverse drug reactions, accord-
ing to the definition of CIOMS working group [22]. Any

other less life-threatening adverse drug reaction cases
should be reported within 14 days to the Health Develop-
ment Center.

In the period 2012-2015, “The 4th Health Sector
Development Project” was implemented in Mongolia
with financial and technical support from the Asian
Development Bank and from the World Health Organi-
zation in order to strengthen the drug safety in Mon-
golia. The international experts of the project analyzed
the drug regulatory and drug safety system of Mongolia
and recommended to establish and to improve phar-
macovigilance and an adverse drug reaction reporting
system [23]. Training for health professionals about the
understanding and importance of adverse drug reaction
reporting was developed and a handbook for health
professionals and marketing authorization holders was
provided [24, 25].

Since 2015, the Health Development Center pub-
lishes official data from pharmaceutical sectors as well
as information on drug safety to make it available for
health professionals. Table 2 shows published data
related to the adverse drug reaction reporting activi-
ties in Mongolia over the period 2013-2019. However,
it only gives information as to the number of submit-
ted adverse drug reaction case reports and the num-
ber of reporting health organizations but no details
about a detailed analysis of adverse drug reaction cases,
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Table 2 Number of reported adverse drug reaction reports from various health organizations in Mongolia ( adopted
from Indicators of the Pharmaceutical sector of Mongolia, 2019) [18]

Indicator 2013 2014 2015 2016 2017 2018 2019

Hospitals and Number of health organizations reporting 14 11 5 16 9 15 21
pharmacies of - Nymber of ADR reports 11 98 44 17 59 95 74
Ulaanbaatar

Hospitals and Number of health organizations reporting 7 7 8 6 7 2 6
pharmacies of - Nymber of ADR reports 66 60 24 106 27 7 16
province

Total Number of health organizations, reporting 21 18 13 22 16 17 27

Number of ADR reports 177 158 68 223 86 102 90

detection of new adverse drug reaction signals and
actions taken [18].

In 2012, Mongolia became an associate member of
the UMC/WHO collaborate center for International
Drug Monitoring. However, Mongolia is not a full
member and does not forward adverse drug reaction
reports to international adverse drug reaction data-
bases yet [26].

Challenges for the future

For the effective and proactive development of an
adverse drug reaction reporting system in a country,
governmental commitment and financial support, as
well as a responsible infrastructure are essential [27].
Also, in Mongolia, sustainable process development
of the adverse drug reaction reporting system is a key
issue. In fact, there is only one position (a pharmacist)
in charge of adverse drug reaction reporting and drug
safety. Due to the high workload and lack of other expe-
rienced professionals, there are continuous changes in
staffing among the responsible persons. This is a major
problem for developing a stable system.

In Mongolia, adverse drug reaction reporting activi-
ties have been implemented in more than 10 years.
During this period, the basic structure and the legal
basis of the adverse drug reaction monitoring system
has been established from the minimum requirements
for a functional Pharmacovigilance system as described
by the WHO [28]. Awareness and understanding of the
importance of adverse drug reaction reporting has been
developed among health professionals. The number of
adverse drug reaction reports from health care organi-
zations and medical professionals has become sustain-
able in the recent years, although it varies among the
different health care organizations. In order to encour-
age the healthcare professionals to report adverse drug
reactions, it is needed to improve a proactive feedback
system and to organize continuous training to improve

awareness and knowledge about adverse drug reactions.
Also, in academic curricula (medicine, pharmacy) more
attention is given to the relevance of adverse drug
reaction reporting. In the Mongolian situation, the
introduction of an electronic reporting system might
facilitate adverse drug reaction reporting activities and
the implementation of an appropriate feedback system.

Currently, similar to other many low and middle-
income countries, there is no scientific evidence on the
local burden of medicine-related harm and information
on their preventability is missing [29].

Because of the fragmented healthcare system and the
weak regulatory oversight, the pharmaceutical supply
chain in resource-limited countries is characterized
by poor enforcement of legislation. Under these con-
ditions, substandard, falsified medicines and vaccines
can easily penetrate the supply chain [29, 30]. This also
holds for the Mongolian health care system and for the
pharmaceutical sector. As the pharmaceutical industry,
wholesalers and pharmacies expand in the Mongolian
benchmark, selling unregistered, substandard and falsi-
fied medicines for public use [31, 32] is still a problem-
atic and serious issue.

In addition, there are issues with higher rates and
high levels of inappropriate use of antibiotic use and
the high level of medical prescribing and supply of
injections is a significant potential public health hazard
in Mongolia [33-36]. However, the number of clini-
cal trials and public health programs in Mongolia has
increased [37-39], but is still insufficiently coordinated
in terms of drug safety. This implies that there is a need
for the evaluation of the baseline situation and that pro-
gress should be made regarding systems and assessment
of inputs, processes, outputs, outcomes, and impacts of
development policies to adverse drug reaction report-
ing and ensuring drug safety [40]. Subsequently there
is a need to establish and expand the pharmacovigi-
lance system in Mongolia beyond the current adverse
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drug reaction reporting system and develop additional
activities focussed at signal detection and confirmation,
risk management and communication. Moreover, Mon-
golia needs to expand its cooperation with the UMC/
WHO, train professionals in the field of drug safety and
submit the adverse drug reactions in the international
databases and to contribute for the ensuring safety of
medicine in the globally.

Conclusion

In Mongolia, the basic structure and the legal basis of the
adverse drug reaction reporting system has been estab-
lished and developed over the past decade to a certain
extent, especially in the form of a voluntary reporting.
However, to improve effectiveness of the existing sys-
tem and to improve drug safety in Mongolia it is urgently
needed to address the governmental commitment and
the financial support in order to build up a professional
organization with experienced human resources and
leadership. Finally, an increased involvement of health-
care professionals from public and private sectors, phar-
maceutical companies, academic institutions and the
public at large is necessary to assure the safe use of drugs.

Abbreviations

ADR: Adverse drug reaction; CIOMS: The Council for International Organiza-
tions of Medical Sciences; DTC: Drug and Therapeutic Committee; FHCs:
Family Health Centers; GASI: General Agency for Specialized Inspection; HDC:
Health Development Center; MOH: Ministry of Health; UMC: Uppsala Monitor-
ing Center; WHO: World Health Organization.

Acknowledgements

The authors express their sincere gratitude to the Ministry of Health and
Health Development Center of Mongolia for supporting the data and
publications.

Authors’ contributions

ZZ initiated the draft of the manuscript and illustrated tables and figures; EM
designed the manuscript and assisted in drafting and reviewing the manu-
script; HIW and EvP supervised and reviewed the manuscript. All authors read
and approved the final manuscript.

Competing interests
The authors declare no competing interest.

Author details

! Association of Mongolian Pharmacy Professionals, Apart # 88-33, 25th
khoroo, Bayanzurkh District, Ulaanbaatar, Mongolia. 2 Department of Clini-

cal Pharmacy and Management, School of Pharmacy, Mongolian National
University of Medical Sciences, Ard Ayush street, 6th khoroo, Bayangol district,
PO.Box-188, Ulaanbaatar, Mongolia. 3 Department of Pharmacy, Mongolian
Japan Hospital of Mongolian National University of Medical Sciences, Botanik
street, 12nd khoroo, Bayanzurkh district, Ulaanbaatar, Mongolia. 4 Department
of Pharmaceutical Technology and Biopharmacy, University of Groningen,
Antonius Deusinglaan 1,9713 AV Groningen, The Netherlands. ° Pharmacovig-
ilance Centre Lareb, Goudsbloemvallei 7, 5237 MH ’s-Hertogenbosch, The
Netherlands. ® Department of PharmacoTherapy, - Epidemiology & -Econom-
ics, University of Groningen, Antonius Deusinglaan 1,9713 AV Groningen, The
Netherlands.

Page 7 of 8

Received: 5 January 2021 Accepted: 12 January 2021
Published online: 08 March 2021

References

1. Lazarou J, Pomeranz BH, Corey PN. Incidence of adverse drug reactions
in hospitalized patients: a meta-analysis of prospective studies. JAMA.
1998;279(15):1200-5.

2. deVries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester
MA. The incidence and nature of in-hospital adverse events: a systematic
review. Qual Saf Health Care. 2008;17(3):216-23.

3. Hakkarainen KM, Hedna K, Petzold M, Hagg S. Percentage of patients with
preventable adverse drug reactions and preventability of adverse drug
reactions: a meta-analysis. PLoS ONE. 2012;7(3):e33236.

4. WHO Policy Perspectives on Medicines—Pharmacovigilance: ensuring
the safe use of medicines. https://apps.who.int/iris/handle/10665/68782.
Accessed 9 Mar 2020.

5. The safety of medicines in public health programmes: Pharmacovigilance
an essential tool. WHO.2006. https://www.who.int/medicines/areas/quali
ty_safety/safety_efficacy/pharmvigi/en/. Accessed 9 Mar 2020.

6.  Biswas P Pharmacovigilance in Asia. J Pharmacol Pharmacother.
2013;4(Suppl S1):7-19.

7. Comparative Analysis of Pharmacovigilance Systems in Five Asian
Countries. 2013. http://siapsprogram.org/wp-content/uploads/2014/02/
Asia-PV-report.pdf. Accessed 9 Mar 2020.

8. Zulzaga Z, Shiiter Z. Surveillance of the ADR reporting system in Mongo-
lia, Part I. 7th Annual meeting Dublin 2010. Maximizing the value of HTA,
Dublin, Ireland. 6-9th June 2010. MI-34:110.

9. Myagmarsuren E, Sodnomtseren P, Battulga T, Dorjbal E. Attitude of
health care professionals toward adverse drug reaction reporting. ACCP-
2013. Full text book. The clinical pharmacist and patient care-opportuni-
ties and challenges. 2013;161-165.

10. Enkhtaivan D, Sharavdorj B, Myagmarsuren E, Lkhagva U. Study on
adverse drug reaction registration in Mongolia in 2010-2012 and imple-
mentation of recording and reporting procedure. J Pharm Mongolia.
2015;2(48):153-8.

11. Myagmarsuren E, Sharavdorj B, Dorjbal E, Munkhjargal U, Damba U.The
clinical assessment on adverse drug reaction report submitted in Mongo-
lia. 16th Asian conference on Clinical Pharmacy. July 14-18, 2016, Seoul,
Korea. Proceedings. OP-1-10:297.

12. Myagmarsuren E, Sharavdorj B, Dorjbal E. Severe adverse drug reaction
cases reported in 2014. J Pharm Mongolia. 2018;2:89-93.

13. Health indicators of Mongolia-2018. Center for Health Development.
Ulaanbaatar Mongolia.

14. Jigjidsuren A, Saw YM, Hamajima N, et al. Free and universal access to
primary healthcare in Mongolia: the service availability and readiness
assessment. BMC Health Serv Res. 2019. https://doi.org/10.1186/51291
3-019-3932-5.

15. Mongolia Health System Review. Health Systems in Transition. 2013;
https://iriswpro.who.int/bitstream/handle/10665.1/5563/97892906 16
092_eng.pdf. Accessed 9 Mar 2020.

16. Dorj G, Sunderland B, Sanjjav Ts, et al. Drug pricing and reimbursement
decision making systems in Mongolia. Journal of Pharmaceutical Policy
and Practice. 2017. https://joppp.biomedcentral.com/articles/10.1186/
$40545-017-0098-6.

17. Indicators of Pharmaceutical sector of Mongolia. Ministry of Health.
Ulaanbaatar Mongolia. 2019.

18. Health indicators of Mongolia-2019. Center for Health Development.
Ulaanbaatar Mongolia.

19. Legal guidebook Pharmaceutical service. Ministry of Health. Ulaanbaatar
Mongolia. 2011.

20. Legal guidebook Pharmaceutical service. Ministry of Health. Ulaanbaatar
Mongolia. 2012.

21. Handbook for State inspectors of medicine and bio-products. Ministry of
Health. Ulaanbaatar Mongolia. 2015.

22. Faich GA, Castle W, Bankowski Z, et al. International adverse drug reaction
reporting: the CIOMS project. Drug Inf J. 1990,24:419-25.

23. Report on drug regulatory system assessment of Mongolia. Ministry
of Health. 2011; http://hsdp.org/public/f/1_Report_on_DRUG_REGUL
ATORY_ASSESSMENT _Final.pdf. Accessed 9 Mar 2020.


https://apps.who.int/iris/handle/10665/68782
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/pharmvigi/en/
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/pharmvigi/en/
http://siapsprogram.org/wp-content/uploads/2014/02/Asia-PV-report.pdf
http://siapsprogram.org/wp-content/uploads/2014/02/Asia-PV-report.pdf
https://doi.org/10.1186/s12913-019-3932-5
https://doi.org/10.1186/s12913-019-3932-5
https://iris.wpro.who.int/bitstream/handle/10665.1/5563/9789290616092_eng.pdf
https://iris.wpro.who.int/bitstream/handle/10665.1/5563/9789290616092_eng.pdf
https://joppp.biomedcentral.com/articles/10.1186/s40545-017-0098-6
https://joppp.biomedcentral.com/articles/10.1186/s40545-017-0098-6
http://hsdp.org/public/f/1_Report_on_DRUG_REGULATORY_ASSESSMENT_Final.pdf
http://hsdp.org/public/f/1_Report_on_DRUG_REGULATORY_ASSESSMENT_Final.pdf

Zulzaga et al. J of Pharm Policy and Pract (2021) 14:15

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

Managing the Adverse drug reaction reports. Handbook for Medical
professionals. Ministry of Health. Ulaanbaatar Mongolia. 2013.

Managing the Drug safety. Ministry of Health. Handbook for Marketing
Authorization Holders. Ulaanbaatar, Mongolia. 2015.

Members of the WHO programme. https://www.who-umc.org/. Accessed
9 Mar 2020.

Olsson S, Pal SN, Stergachis A, Couper M. Pharmacovigilance activities in
55 low- and middle-income countries. A questionnaire-based analysis.
Drug Saf. 2010;33:689-703.

Minimum Requirements for a functional Pharmacovigilance System.
WHO. https://www.who.int/medicines/areas/quality_safety/safety_effic
acy/PV_Minimum_Requirements_2010_2.pdf?ua=1. Accessed 9 Mar
2020.

Olsson S, Pal SN, Dodoo A. Pharmacovigilance in resource-limited coun-
tries. Expert Rev Clin Pharmacol. 2015. https://doi.org/10.1586/17512
433.2015.1053391.

Isah AO, Pal SN, Olsson S, Dodoo A, et al. Specific features of medi-

cines safety and pharmacovigilance in Africa. Ther Adv Drug Saf.
2012;3(1):25-34.

Khurelbat D, Dorj G, Bayarsaikhan E, Chimedsuren M, Sanjjav Ts, Morimoto
T, et al. Prevalence estimates of substandard drugs in Mongolia using a
random sample survey. SpringerPlus. 2014;3:709.

Khurelbat D, Dorj G, Sunderland BV, Sanjjav Ts, Bayarsaikhan E, et al. A
cross-sectional analysis of falsified, counterfeit and substandard medi-
cines in a low-middle income country. BMC Public Health. 2020;20:743.
Dorj G, Sunderland B, Hendrie D, Parsons R. Parenteral medication pre-
scriptions, dispensing and administration habits in Mongolia. PLoS ONE.
2014,9(12):e115384. https://doi.org/10.1371/journal.pone.0115384.

Dorj G, Hendrie D, Richard W, Parsons RW, Sunderland B. A questionnaire
study of injections prescribed and dispensed for patients diagnosed with

Page 8 of 8

mild/moderate community-acquired pneumonia in Mongolia. Peer J.
2015;3:e1375. https//doi.org/10.7717/peerj.1375.

35. Dorj G, Hendrie D, Richard W, Sunderland B. An evaluation of prescribing
practices for community-acquired pneumonia (CAP) in Mongolia. BMC
Health Serv Res. 2013;13:379.

36. Dorj G, Blix HS, Sunderland B, Gankhulug B, Tegshee O, Purevkhuu M,
et al. Antibiotic utilization trends in two state hospitals of Mongolia from
2013 to 2017. BioMed Research International. 2019. https://www.hinda
wi.com/journals/bmri/2019/9160296/.

37. Davaasambuu G, Baatar M, Wafaie F, Adrian RM, et al. High-dose vitamin
D3 during tuberculosis treatment in Mongolia. A randomized con-
trolled trial. Am J Respir Crit Care Med. 2017;196(5):628-37. https://doi.
org/10.1164/rccm.201705-09360C.

38. STREAM clinical trial site at the National Centre for Communicable Dis-
eases (NCCD) in Ulaanbaatar. https://treattb.org/trial-sites/mongolia/.

39. Hsu S-J, Sukhee E, Lin Y-Y, Oidov B, Kao J-H, et al. Resistance-associated
substitution and ledipasvir/sofosbuvir therapy in Mongolian chronic
hepatitis C patients. J Formos Med Assoc. 2020;119(3):712-9. https://doi.
0rg/10.1016/j.jfma.2019.10.003.

40. WHO pharmacovigilance indicators: A practical manual for the assess-
ment of pharmacovigilance systems. 2015. https://www.who.int/medic
ines/areas/quality_safety/safety_efficacy/EMP_PV_Indicators_web_ready
_v2.pdf. Accessed 9 Mar 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://www.who-umc.org/
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/PV_Minimum_Requirements_2010_2.pdf?ua=1
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/PV_Minimum_Requirements_2010_2.pdf?ua=1
https://doi.org/10.1586/17512433.2015.1053391
https://doi.org/10.1586/17512433.2015.1053391
https://doi.org/10.1371/journal.pone.0115384
https://doi.org/10.7717/peerj.1375
https://www.hindawi.com/journals/bmri/2019/9160296/
https://www.hindawi.com/journals/bmri/2019/9160296/
https://doi.org/10.1164/rccm.201705-0936OC
https://doi.org/10.1164/rccm.201705-0936OC
https://treattb.org/trial-sites/mongolia/
https://doi.org/10.1016/j.jfma.2019.10.003
https://doi.org/10.1016/j.jfma.2019.10.003
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/EMP_PV_Indicators_web_ready_v2.pdf
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/EMP_PV_Indicators_web_ready_v2.pdf
https://www.who.int/medicines/areas/quality_safety/safety_efficacy/EMP_PV_Indicators_web_ready_v2.pdf

	Legislation and current developments in adverse drug reaction reporting in Mongolia: how far are we?
	Abstract 
	Background
	Demographic background
	The Mongolian health care system
	Overview of the pharmaceutical sector
	Organizational structure of the pharmaceutical sector
	Marketing authorization of medicines

	Regulation of the adverse drug reaction reporting system and current developments
	Challenges for the future
	Conclusion
	Acknowledgements
	References


