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ABSTRACT
Iron chelating therapy (ICT) drugs are prescribed to transfusion dependent thalassaemia
(TDT) patients to prevent iron overload complications. The high number of TDT patients in
Malaysia strained the public healthcare resources. This paper aims to provide an insight on
existing supply chain management of ICT medicines in Malaysia and to explore ways for a
more efficient system. A rapid review of literatures was conducted in electronic databases
(PubMed, Emerald, Scopus and ScienceDirect) and other relevant Malaysian government
documents. Supply of ICT to thalassaemia patients is publicly funded but much availability
of oral ICT is restricted due to financial consideration. ICT in Malaysia is supplied through
central procurement but purchasing and inventory management are decentralised to each
hospital. Vendor-managed inventory system is an ideal option to the inventory management
practice in Malaysian public healthcare facilities as it could provide better efficiency and
reduces inventory management costs.
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INTRODUCTION
Thalassaemia, a complex blood disorder and the most inherited haemolytic anaemia.
This chronic life-long condition can be classified into transfusion dependent thalassaemia
(TDT) and non-transfusion dependent (NTDT). Globally, it is estimated that more than
300 million people are thalassaemia carriers (Viprakasit et al. 2009). As reported, 350,000
babies are born each year with haemoglobinopathies including thalassaemia (Weatherall
et al. 2010). Iron chelating therapy (ICT) are prescribed to TDT patients, hamper the toxic
effects of iron overload such as heart failure, diabetes, hypothyroidism and liver disease.
The availability and accessibility to ICT has dramatically increased patient’s survival and
quality of life (Cappellini et al. 2014). In Malaysia, more than 72% of the 8,681 thalassaemia
patients registered in Malaysia Thalassaemia Registry are TDT patients and this number
is expected only to increase (Mohd Ibrahim 2019).
There are different types of ICT drugs available such as desferrioxamine (DFO),
deferiprone (DFP) and deferasirox (DFX). Although DFO is widely used, it comes with
issues, such as complicated mode of administration, long infusion hours and reliance
on infusion pump. These prove to be challenging to patients’ long-term compliance with
reported high rate of missing doses (Lee et al. 2011). Alternatively, use of oral ICT such as
DFP and DFX are particularly useful to counter these issues. Use of oral ICT showed better
patients’ satisfaction and reported quality of life (Chordiya et al. 2018).
Public healthcare in Malaysia provides a comprehensive medical service including
preventive, diagnostic and curative care as well as monitoring that are accessible to all.
Thalassaemia patients in Malaysia largely seeks treatment in public hospitals that are
heavily funded by the government. Malaysian hospital are categorised into several levels
starting with district hospitals with only visiting specialists, hospitals with resident specialists
up to major hospitals with more than 15 specialties and sub-specialties (Jaafar et al.
2013). Studies have shown that Malaysia has one of the most well-established quality
medical care from screening programme, counselling, curative care up to palliative care
for thalassaemia patients (Azman et al. 2016). Thus, it is unsurprising that such huge
provision places a strenuous economic burden on public healthcare system.
Increasing demand on finite healthcare resources also puts additional pressure
to policymakers to find more efficient ways to deliver health services. One of important
component of healthcare system is pharmaceutical supply chain (PSC). Supply chain
is particularly complex and challenging in healthcare. Apart from being constrained by
stringent regulations, supply chain in healthcare must ensure uninterrupted supply of
medications or other supplies reaches patients (Uthayakumar and Priyan 2013; Bhakoo,
Singh and Sohal 2012). Across the Organization for Economic Co-operation Development
(OECD) countries, pharmaceutical expenditure accounts to almost 30% of total health
spending (OECD Data 2018). Thus, PSC management has become one of essential
government strategy in utilising development policies to achieve a country’s economic and
social goals (Ladipo, Sánschez and Sopher 2009). A study showed that inventory and the
labour costs can take up almost a third of hospital budget (Oliveira and Nightingale 2007).
Consequently, a robust supply chain management is vital as poor inventories is identified
as one of major factor of inefficiencies.
More studies must be conducted to evaluate the current PSC and procurement
system and identify the root causes for any inefficiency in order to improve (Baboli et al.
2011). World Health Organization (WHO) (2015) National Medicine Policy (NMP) provides
a sound foundation for any PSC. The four basic pillars to make up WHO PSC framework
specifically are product selection, procurement, distribution and use. Procurement
encompasses the process of enumerating supplies, selection of procurement method, to
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management of contracts and tenders. Distribution includes stock control and inventory
management. Various strategies have been outlined globally to attain the goal of NMP and
pharmaceutical supply systems in providing the vital medicines and supplies to public with
efficient costs. Improving supply chain and procurement system can also avoid shortages
of supply that eventually lead to disruption treatment and effect to health outcomes
(WHO 2015).
Although the supply of ICT is fully subsidised in Malaysia, it is unfortunate that
there is still a considerable number of patients not on ICT (George 2001). Budget constraint,
patient’s compliance and accessibility particularly in rural area are some of the causes
(Viprakasit et al. 2009). In any field including healthcare, efficiency and good governance
in procurement are key to cost reduction and increase in productivity (Baghdadi-Sabeti
and Serhan 2010).
A robust PSC management is vital as that leads to wastage and interruptions of
supplies. In Malaysia, frequent medicine stock-outs oftentimes cause public dissatisfaction
and ultimately cause disturbance in healthcare service delivery (Nasuruddin 2017).
This paper aims to discuss on existing supply chain management of ICT in Malaysia
and to explore ways for a more efficient and resource-saving measures to improve the
current system.
This paper aims to address the following questions: (1) What is the current
practice of PSC in Malaysia? and (2) Which pharmaceutical supply chain model type
best fit for thalassaemia treatment in Malaysia? The approach to answer these questions
would be by reviewing existing literatures, extracting the experiences of the countries
implementations by looking at both strengths and weaknesses.
METHODS
Search Process and Criteria
The search strategy framework was developed based on the ECLIPSE model (Wildridge
and Bell 2002). Search protocol was developed by Authors 1 and 2. The protocol was not
registered externally. We searched databases that include PubMed, Emerald and Scopus.
There were no limiters placed on the document type and study design. Additional searches
were also conducted based on review of bibliographies from the publications. Google
Scholar search engine was also used to find articles related to the included publications.
Study Selection and Eligibility Criteria
After search was conducted, all records retrieved were exported to Endnote (version
X7) software. All titles were reviewed for relevance and articles with irrelevant titles
were sensibly removed. Abstracts and when appropriate, full articles were evaluated to
determine the applicability to this review. Searches was generally conducted in general
manner to give the overview on PSC particularly the procurement and inventory system
but later was narrowed down to better describe local Malaysian practice.
Electronic databases including PubMed, Emerald, Scopus and ScienceDirect
were searched for related literatures with keywords (procurement OR purchasing OR
supply) AND (decentraliz* OR centraliz*) AND (drug* OR medicine* OR pharmaceutical*
OR healthcare) AND (public OR government) AND (inventory management OR inventory
model OR inventory management model). Searches were also conducted for grey
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literatures like Malaysia government reports and local standard operating procedures
as well as in Google Scholar. This is because of the lack of academic publication
describing Malaysia pharmaceutical supply chain.
Data Analysis
Many of references included in this review does not use experimental design, therefore,
statistical pooling of data could not be conducted. Alternately, data extracted for this
review were summarised qualitatively to answer the objective of this paper.
RESULTS
The literature search yielded a total of 5,133 articles. After eliminating duplicates with
Endnote and also manually, 4,957 articles were screened by titles and abstract. From this,
4,880 articles were excluded from review due to irrelevancy. Full texts of 77 articles were
then reviewed to evaluate relevance. Later, 26 articles fulfil the inclusion and exclusion
criteria and thus, included in this review. It is interesting to note the lack of local Malaysian
related publication related to this topic. Only three literatures are available describing the
nature of healthcare system and pharmaceutical supply chain in Malaysia with two of
those are government reports.
From all the articles reviewed, 21 described the procurement method, where one
is a systematic review discussing specifically on cost effect of procurement (Seidman and
Atun 2017) and eight are review papers (Huff-Rousselle 2012; Homedes and Ugalde 2006;
Rob et al. 2002; Sorte Junior 2012; Barber et al., 2013; Millington and Bhardwaj 2017; Yip
and Hanson 2009; Kastanioti et al. 2013). Six of the articles report original data adopting
qualitative or mixed method in their studies (Tsofa et al. 2017; Bossert, Bowser and
Amenyah 2007; Chaudhury et al. 2005; Magadzire et al. 2017; Iqbal, Geer and Dar 2016;
Frumence et al. 2014). The remaining eight reviewed and analysed existing documents
(Baldi and Vannoni 2015; Chokshi et al. 2015; Selvaraj et al. 2014; Yang, Huang and
Liu 2017; Li et al. 2013; He et al. 2018; Callea et al. 2017; Sharma and Gupta 2014).
Six of the articles focuses on procurement methods. Various methods and systems
of pharmaceutical supply system exists, such as centralised and decentralised systems,
and each system has its own advantages and disadvantages. It is found that centralised
procurement has the best potential to be cost-saving by means of economies of scale
and increased purchasing power, and centralised tendering (Seidman and Atun 2017).
This is also evident in countries like China, Guatemala, India and Italy (Yip and Hanson
2009; Chokshi et al. 2015; Bossert, Bowser and Amenyah 2007; Baldi and Vannoni 2015).
With economies of scale, centralised procurement was able to purchase drugs or medical
supplies at reduced price as procurer would have higher purchasing power and stronger
negotiating power, better efficiency in purchasing flow as all are done by a systematic
centralised unit. Apart from reduction of drug or medical supply’s prices, operation costs
and expenses can also be decreased (Kastanioti et al. 2013).
Search also yielded articles describing inventory management models in PSC.
Five common models applied in PSC includes central medical stores (CMS), autonomous
supply agency (ASA), direct delivery system, primary distributor system and primarily
private system (Mustaffa and Potter 2009; Cachon and Fisher 2000). Primarily private
system is where private pharmacies supplies medicines to patients in public sector. Both
CMS and ASA models use centralised bulk purchasing, however, they differ in regards
of distribution. In CMS, pharmaceuticals are distributed by a centralised body whereas in
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ASA, there is separate autonomous or semi-autonomous supply agency. In direct delivery
system, selection of supplier and prices are determined by government through tenders, but
medicines are supplied directly to each facility by suppliers. In primary distributor system,
there is separate contract negotiation with supplier and different primary distributors
(Embrey 2013; Uthayakumar and Priyan 2013; Cachon and Fisher 2000).
Several inventory systems that are widely used in healthcare include Just-InTime (JIT), stockless, Vendor-Managed Inventory (VMI) and Co-Managed Inventory
(CMI) (Wilson, Cunningham and Westbrook 1992). Stockless system refers to having
zero inventory on site. JIT and stockless approaches, both representing ‘pull’ inventory
system, are first undertaken to lessen the supply chain costs and upgrade the customer
service (Kowalski 1986). VMI/CMI are based on the principle of stockless system, whereby,
the task of controlling stock is transferred to supplier while ordering process remain
automated. The supplier in VMI will fully assume the role of determining inventory
replenishment for the hospital while it is a joint responsibility in CMI.
DISCUSSION
Malaysian public hospitals are generally categorised into specialists and non-specialists.
Specialist hospitals are further divided into state, major and minor hospitals as shown in
Table 1. Specialist hospitals have more comprehensive infrastructure, bigger manpower
and more funding as compared to non-specialist hospitals. Among the specialist hospitals,
state hospitals become the referral centre as they have more subspecialty services. In
practice, the clinical management of thalassaemia patient and prescription of ICT is reviewed
by haematology sub-specialist, resident or visiting depending on the treatment setting
(Jaafar et al. 2013).
Table 1: Public hospital types in Ministry of Health Malaysia
Type
Specialists

Non-Specialist

Specialty services
State

• Act as referral centres
• Have at least 15 resident specialist and
subspecialty services

Major

• Hospitals with multiple specialties also at least
15 resident specialist services

Minor

• Minimum of 8 basic specialist services (general
medicine, general surgery, paediatrics,
orthopaedics, obstetrics & gynaecology and
anaesthesiology)

District hospitals

• No resident specialists but have visiting specialists
in regular sessions
• Complex cases with be referred to specialist
hospitals for further management

PSC in Malaysian public hospitals functions at three different levels (Figure 1).
Level 1 consists of the manufacturer or supplier, level 2 the wholesaler or distributor and
the third level includes the provider supplying medicines to patients (Malaysia Competition
Commission 2017). The Ministry of Health Pharmaceutical Services Programme (PSP)
manages pharmaceuticals procurement in public hospitals. Pharmaceuticals are purchased
Malay J Pharm Sci, Vol. 20, No. 1 (2022): 135–147
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through national central tender and concessions, where procurement is centralised or
through local purchasing using quotations for items of small volumes consumption. All
central tenders are negotiated by the Procurement and Privatisation Division under PSP.
Decentralisation occurs further downstream in the PSC where local health establishments
or smaller hospitals, also called autonomy centre (AC), will autonomously purchase and
manage inventory of the pharmaceuticals with allocated funds from ministry (Jaafar et al.
2013).
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Inventory
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Product
Receiving

Transportation

Distributor

Process Order

Delivery

Purchase
Order

Product
Receiving
Hospital

Stock status

Ordering
Order decision

Dispensing

Inventory
monitoring
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Figure 1: Flow chart of current supply management of ICT medicines in Malaysia.
Three types of ICT are available in Malaysia, namely DFO, DFP and DFX. All
three types of ICT available in Malaysia are procured through centralised procurement
either central tender or concession. This is advantageous as economies of scale is
exploited by centralised procurement. The bulk purchasing also reduces operational costs
and the need for administrative activities. Decentralisation of purchasing and inventory
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management requires each AC to have sufficient financing, equipped with adequate skilled
personnel and suitable storage facilities for inventories when in fact most AC lacks these.
In short, procurement of all ICT is centralised at ministerial level, however each hospital
purchases ICT autonomously according to their self-usage. Once purchased by each
health facility, inventory will then be self-managed at site of the facility.
VMI/CMI has potential to be applied as it brings about several benefits such as it
will reduce the administrative tasks and costs at the hospital. Less amount of inventory will
be advantageous to smaller hospitals having already numerous other types of inventory
in stock. VMI/CMI also showed to improve information reliability and reduce error (Kim
2005; Cachon and Fisher 2000). As aforementioned, VMI/CMI are based on the principle
of stockless system, the major difference is, the transfer of stock control is moved to the
supplier while ordering process would remain automated (Mustaffa and Potter 2009).
This collaboration by the reduction of inventory level and lessen order cycle and fill rates
(Cachon and Fisher, 2000). VMI implementation, however, may be hindered by lack of
trust in information sharing between hospital and supplier.
VMI/CMI would be suitable in setting for procurement and distribution of ICT for
thalassaemia in Malaysia. Potential new flow integrating VMI/CMI in the current PSC is
illustrated in Figure 2. Apart from thalassaemia being a chronic life-long condition, the fact
that Malaysia has such substantial number of thalassaemic across the country makes
VMI/CMI a distinct option to be implemented locally. Ideally, purchasing of ICT should be
done by state hospitals as they have more comprehensively skilled manpower for IM and
greater fund allocation. Smaller hospitals instead, would only be required to inform the state
hospitals on its ICT usage and therefore receive ICT when needed as per usage directly
from supplier. This system also allows for automated replenishment of ICTs in public
hospitals without the need of managing inventory and further strain the budget allocation
for smaller hospitals.
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Figure 2: Flow chart of newly proposed VMI for supply management of ICT medicines in
Malaysia.
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CONCLUSION
The ICT in Malaysia is supplied through central procurement but purchasing and inventory
management are decentralised to each hospital. VMI could be implemented for more
efficient and resource-saving measures in supply chain of the ICT.
ACKNOWLEDGEMENTS
The authors would like to thank the Director General of Ministry of Health Malaysia for the
permission to publish the research findings. We would also like to thank all relevant parties
in making this paper a success.
REFERENCES
AZMAN, N. F., ABDULLAH, W.-Z., MOHAMAD, N., BAHAR, R., JOHAN, M. F., DIANA, R.
et al. (2016) Practice of iron chelation therapy for transfusion-dependent thalassemia
in Southeast Asia, Asian Biomedicine, 10: 537–547.
BABOLI, A., FONDREVELLE, J., TAVAKKOLI-MOGHADDAM, R. & MEHRABI, A. (2011)
A replenishment policy based on joint optimization in a downstream pharmaceutical
supply chain: Centralized vs. decentralized replenishment, The International Journal of
Advanced Manufacturing Technology, 57: 367–378. https://doi.org/10.1007/s00170-011
-3290-x
BAGHDADI-SABETI, G. & SERHAN, F. (2010) WHO Good Governance for Medicines
programme: An innovative approach to prevent corruption in the pharmaceutical sector.
(Geneva: World Health Organization).
BALDI, S. & VANNONI, D. (2015) The impact of centralization on pharmaceutical
procurement prices: The role of institutional quality and corruption, Regional Studies,
51: 426–438. https://doi.org/10.1080/00343404.2015.1101517
BARBER, S. L., HUANG, B., SANTOSO, B., LAING, R., PARIS, V. & WU, C. (2013)
The reform of the essential medicines system in China: A comprehensive approach to
universal coverage, Journal of Global Health, 3(1): 1–9. https://doi.org/10.7189/jogh.03
.010303
BHAKOO, V., SINGH, P. & SOHAL, A. (2012) Collaborative management of inventory in
Australian hospital supply chains: Practices and Issues, Supply Chain Management: An
International Journal, 17: 217–230. https://doi.org/10.1108/13598541211212933
BOSSERT, T. J., BOWSER, D. M. & AMENYAH, J. K. (2007) Is decentralization good
for logistics systems? Evidence on essential medicine logistics in Ghana and Guatemala,
Health Policy Plan, 22: 73–82. https://doi.org/10.1093/heapol/czl041

Malay J Pharm Sci, Vol. 20, No. 1 (2022): 135–147

Asrul Akmal Shafie et al.

144

CACHON, G. P. & FISHER, M. (2000) Supply chain inventory management and the value
of shared information, Management Science, 46: 1032–1048. https://doi.org/10.1287/
mnsc.46.8.1032.12029
CALLEA, G., ARMENI, P., MARSILIO, M., JOMMI, C. & TARRICONE, R. (2017) The impact
of HTA and procurement practices on the selection and prices of medical devices, Social
Science & Medicine, 174: 89–95. https://doi.org/10.1016/j.socscimed.2016.11.038
CAPPELLINI, M.-D., COHEN, A., PORTER, J., TAHER, A. & VIPRAKASIT, V. (2014)
Guidelines for the management of transfusion dependent thalassaemia (TDT), (Cyprus:
Thalassaemia International Federation Nicosia).
CHAUDHURY, R. R., PARAMESWAR, R., GUPTA, U., SHARMA, S., TEKUR, U. & BAPNA,
J. S. (2005) Quality medicines for the poor: Experience of the Delhi programme on rational
use of drugs, Health Policy Plan, 20: 124–136. https://doi.org/10.1093/heapol/czi015
CHOKSHI, M., FAROOQUI, H., SELVARAJ, S. & KUMAR, P. (2015) A cross-sectional
survey of the models in Bihar and Tamil Nadu, India for pooled procurement of medicines,
WHO South-East Asia Journal of Public Health, 4: 78–85. https://doi.org/10.4103/2224
-3151.206625
CHORDIYA, K., KATEWA, V., SHARMA, P., DEOPA, B. & KATEWA, S. (2018) Quality of
life (QoL) and the factors affecting it in transfusion-dependent thalassemic children, The
Indian Journal of Pediatrics, 85: 978–983. https://doi.org/10.1007/s12098-018-2697-x
EMBREY, M. A. (2013) MDS-3: Managing access to medicines and health technologies
(Arlington, USA: Management Sciences for Health).
FRUMENCE, G., NYAMHANGA, T., MWANGU, M. & HURTIG, A.-K. (2014) The
dependency on central government funding of decentralised health systems: Experiences
of the challenges and coping strategies in the Kongwa District, Tanzania, BMC Health
Services Research, 14: 39. https://doi.org/10.1186/1472-6963-14-39
GEORGE, E. (2001) Beta-thalassemia major in Malaysia, an ongoing public health
problem, Medical Journal of Malaysia, 56: 397–400.
HE, Y., DOU, G., HUANG, Q., ZHANG, X., YE, Y., QIAN, M. et al. (2018) Does the leading
pharmaceutical reform in China really solve the issue of overly expensive healthcare
services? Evidence from an empirical study, PLoS ONE, 13: e0190320. https://doi.org/
10.1371/journal.pone.0190320
HOMEDES, N. & UGALDE, A. (2006) Improving access to pharmaceuticals in Brazil and
Argentina, Health Policy Plan, 21: 123–131. https://doi.org/10.1093/heapol/czj011
HUFF-ROUSSELLE, M. (2012). The logical underpinnings and benefits of pooled
pharmaceutical procurement: a pragmatic role for our public institutions? Soc Sci Med, 75:
1572–1580. https://doi.org/10.1016/j.socscimed.2012.05.044

Malay J Pharm Sci, Vol. 20, No. 1 (2022): 135–147

145

Supply Chain of ICT for Thalassaemia in Malaysia

IQBAL, M. J., GEER, M. I. & DAR, P. A. (2016) Indicator based assessment of medicines
procurement practices in various public sector hospitals of district Srinagar, International
Archives of BioMedical and Clinical Research, 2(2): 18–24. https://doi.org/10.21276/
iabcr.2016.2.2.4
JAAFAR, S., NOH, K. M., MUTTALIB, K. A., OTHMAN, N. H., HEALY, J., MASKON, K.
et al. (2013) Malaysia health system review. Health Systems in Transition,3(1): 103.
KASTANIOTI, C., KONTODIMOPOULOS, N., STASINOPOULOS, D., KAPETANEAS, N.
& POLYZOS, N. (2013) Public procurement of health technologies in Greece in an era of
economic crisis, Health Policy, 109: 7–13. https://doi.org/10.1016/j.healthpol.2012.03.015
KIM, D. (2005) An integrated supply chain management system: A case study in healthcare
sector, International Conference on Electronic Commerce and Web Technologies, 218–
227. https://doi.org/10.1007/11545163_22
KOWALSKI, J. C. (1986) Just-in-time for hospitals—So what’s new? Hospital Material
Management, 11: 6–9.
LADIPO, O., SÁNCHEZ, A. & SOPHER, J. (2009) Accountability in public expenditures
in Latin America and the Caribbean: Revitalizing reforms in financial management and
procurement, Political Science, Economics. https://doi.org/10.1596/978-0-8213-7984-4
LEE, W. S., TOH, T. H., CHAI, P. F. & SOO, T. L. (2011) Self-reported level of and factors
influencing the compliance to desferrioxamine therapy in multitransfused thalassaemias,
Journal of Paediatrics and Child Health, 47: 535–540. https://doi.org/10.1111/j.1440
-1754.2011.02017.x
LI, Y., YING, C., SUFANG, G., BRANT, P., BIN, L. & HIPGRAVE, D. (2013) Evaluation,
in three provinces, of the introduction and impact of China’s National Essential Medicines
Scheme, Bulletin World Health Organ, 91: 184–94. https://doi.org/10.2471/BLT.11.097998
MAGADZIRE, B. P., WARD, K., LENG, H. M. J. & SANDERS, D. (2017) Inefficient
procurement processes undermine access to medicines in the Western Cape Province
of South Africa, South African Medical Journal, 107: 581–584. https://doi.org/10.7196/
SAMJ.2017.v107i7.11356
MALAYSIA COMPETITION COMMISSION (2017) Market review on priority sector under
Competition Act 2010—Pharmaceutical sector (Kuala Lumpur, Malaysia: MyCC).
MILLINGTON, K. & BHARDWAJ, M. (2017) Evidence and experience of procurement
in health sector decentralisation. K4D Helpdesk Report (Brighton, UK: Institute of
Development Studies).
MOHD IBRAHIM, H. (ed.) (2019) Malaysian thalassaemia registry report 2018: (Kuala
Lumpur, Malaysia: Medical Development Division, Ministry of Health Malaysia).
MUSTAFFA, N. H & POTTER, A. (2009) Healthcare supply chain management in
Malaysia: A case study, Supply Chain Management, 14(3): 234–243. https://doi.org/10
.1108/13598540910954575
Malay J Pharm Sci, Vol. 20, No. 1 (2022): 135–147

Asrul Akmal Shafie et al.

146

NASURUDDIN, M. G. (2017) Medicine shortage puts patients at risk, The Star Online
[online].
https://www.thestar.com.my/opinion/letters/2017/11/13/medicine-shortage-puts
-patients-at-risk/ [13 November 2017].
ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT (OECD)
DATA (2018) Pharmaceutical spending (indicator). https://doi.org/10.1787/998febf6-en
OLIVEIRA, J. & NIGHTINGALE, D. (2007) Adaptable enterprise architecture and long
term value added partnerships in healthcare, ECIS: Proceedings of the 15th European
Conference on Information Systems, St. Gallen, Switzerland, 1815–1826.
ROB, V., JOHAN, V. D. G., KOFI, A. & SAMUEL, B. (2002) Procurement reform in the
ghana health sector, Journal of Public Procurement, 2: 261–268. https://doi.org/10.1108/
JOPP-02-02-2002-B006
SEIDMAN, G. & ATUN, R. (2017) Do changes to supply chains and procurement
processes yield cost savings and improve availability of pharmaceuticals, vaccines or health
products? A systematic review of evidence from low-income and middle-income countries.,
BMJ Global Health, 2: e000243. https://doi.org/10.1136/bmjgh-2016-000243
SELVARAJ, S., MUKHOPADHYAY, I., KUMAR, P., AISOLA, M., DATTA, P., BHAT, P.
et al. (2014) Universal access to medicines: Evidence from Rajasthan, India, WHO SouthEast Asia Journal of Public Health, 3: 289–299. https://doi.org/10.4103/2224-3151.206752
SHARMA, S. & GUPTA, M. (2014) Drug cost containment, Journal of Health Management,
15: 525–534. https://doi.org/10.1177/0972063413516222
SORTE JUNIOR. W. F. (2012) The role of governmental policies in nurturing the
pharmaceutical industry in Brazil: The mix of centralized procurement, public drug
productions and public-private partnerships, Forum of International Development Studies,
41: 175–193.
TSOFA, B., GOODMAN, C., GILSON, L. & MOLYNEUX, S. (2017) Devolution and its effects
on health workforce and commodities management—Early implementation experiences
in Kilifi County, Kenya, International Journal of Equity Health, 16: 169. https://doi.org/10
.1186/s12939-017-0663-2
UTHAYAKUMAR, R. & PRIYAN, S. (2013) Pharmaceutical supply chain and inventory
management strategies: Optimization for a pharmaceutical company and a hospital,
Operations Research for Health Care, 2: 52–64. https://doi.org/10.1016/j.orhc.2013.08.001
VIPRAKASIT, V., LEE-LEE, C., CHONG, Q. T., LIN, K. H. & KHUHAPINANT, A. (2009)
Iron chelation therapy in the management of thalassemia: The Asian perspectives,
International Jorunal of Hematology, 90: 435–445. https://doi.org/10.1007/s12185-009
-0432-0
WEATHERALL, D., WILLIAMS, T., ALLEN, S. & O’DONNELL, A. (2010) The population
genetics and dynamics of the thalassemias, Hematology/Oncology Clinics, 24: 1021–1031.
https://doi.org/10.1016/j.hoc.2010.08.010

Malay J Pharm Sci, Vol. 20, No. 1 (2022): 135–147

147

Supply Chain of ICT for Thalassaemia in Malaysia

WILDRIDGE, V. & BELL, L. (2002) How CLIP became ECLIPSE: A mnemonic to assist in
searching for health policy/management information, Health Information & Libraries Journal,
19: 113–115. https://doi.org/10.1046/j.1471-1842.2002.00378.x
WILSON, J. W., CUNNINGHAM, W. A. & WESTBROOK, K. W. (1992) Stockless inventory
systems for the health care provider: Three successful applications, Journal of Health
Care Marketing, 12.
WORLD HEALTH ORGANIZATION (2015) Addressing the global shortage of medicines,
and safety and accessability of children’s medication (Geneva: World Health Assembly).
YANG, L., HUANG, C. & LIU, C. (2017) Distribution of essential medicines to primary care
institutions in Hubei of China: Effects of centralized procurement arrangements, BMC
Health Serv Res, 17: 727. https://doi.org/10.1186/s12913-017-2720-3
YIP, W. & HANSON, K. (2009) Purchasing health care in China: Experiences, opportunities
and challenges, Innovations in Health System Finance in Developing and Transitional
Economies. https://doi.org/10.1108/S0731-2199(2009)0000021011

Malay J Pharm Sci, Vol. 20, No. 1 (2022): 135–147

