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Can you imagine waking up with a splitting 
headache and not having access to a simple pain 
relief medication like ASA (Aspirin ®)? What if you 
were diagnosed with cancer, or an infectious disease 
like malaria, and did not have access to the 
medicines that would save your life? What if 
accessing the necessary medicine was possible, but 
you could not be sure of its quality, or how to 
properly administer it? These situations exist in far 
too many countries and their effects on the health of 
the   world’s   poorest   populations   are   a   travesty.  
Access to medicines is a global problem consisting 
of several component parts and is a fascinating study 
that, if it interests you, could change the trajectory of 
your career.  

The Neglected Global Diseases Initiative (NGDI) 
at UBC is an umbrella organization working for 
investigators who are researching diseases that 
disproportionately affect the poor. One of our 
contributions to this research is the development of 
our Model of Collaboration1 (MoC) (See Figure 1). 
Our mission is to develop interventions for neglected 
global diseases and ensure their delivery to those in 
need. The usefulness of our model is that it describes 
the traditional drug discovery and development 
pipeline, and goes beyond it to further encompass 
the supply chain, research on the ground, and policy 
work at global and national levels.  

How can pharmacists and pharmaceutical 
scientists interact with and contribute to this model 
in order to provide increased access to medicines 
and improved health outcomes?  

Research and Development of Medicines 
The drug pipeline for neglected global diseases is 

still relatively small but it is growing rapidly. As of 
2012, there were 173 drugs and 203 vaccines in 
development through this pipeline, of which almost 
60% were targeted for HIV/AIDs, Malaria, and 

                                                           
1The Model is an amalgamation of the traditional drug 
R&D pipeline; recently defined health systems research by 
Remme, et. al. in 2012 (1), and the Harvard model of 
Access as defined by Frost & Reich in 2008 (2).  

Figure 1. NGDI Model of Collaboration 

Tuberculosis (3). That leaves just 67 remaining drug 
candidates for 17 different neglected tropical 
diseases which altogether affect almost one billion 
people. New discoveries are needed and potential 
drug candidates need to be developed in order to 
increase the likelihood of successful clinical trials 
and regulatory approval. Taking the MoC into 
account during pharmaceutical drug research and 
development stimulates attention to down-the-line 
factors such as end-user costs versus benefits, 
tropical stability, and whether a medication could be 
expected to be adopted by the country, health unit, 
health professional, and patient.  

Quality of Medicines and Delivery System 
Challenges 

The World Health Organization (WHO) has 
developed  a  “Model  List  of  Essential  Medicines”  for  
both the adult and pediatric populations (4). These 
lists contain over 277 medicines for a full range of 
diseases and conditions. When we see the word 
‘essential’   we   may   naturally   think   that   this   means  
accessible. Unfortunately, and particularly in low-
resource countries, this is not necessarily the case. In 
2009, a study of the availability of 17 common 
pediatric drugs in the capital cities of 14 African 
countries revealed that at primary care health clinics, 
less than 50% of these medicines were available. 
This number improved to only 60% when 
surrounding retail pharmacies were included (5). 
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Needless to say, these numbers would probably have 
been much lower in rural areas.  

There is also the issue of quality control. Just 
because you have the medicine you need does not 
guarantee that it will work. In diseases with a high 
mortality rate like malaria medicine, quality is 
especially important, particularly in children under 
five years old. The quality of antimalarial 
medications is quite variable, and they are a frequent 
target for counterfeiting (6). In fact, a six country 
study that tested several types of antimalarials for 
content and dissolution properties recorded failure 
rates between 20% and 50% (7). 

The NGDI recently collaborated with UCLA San 
Francisco and the WHO to study the quality of 
pediatric medicines in developing countries. Despite 
the inclusion of 70 papers, we concluded that there is 
a paucity of quality testing in developing countries 
reported in the literature. Another important finding 
was that substandard medicines were reported as 
such due to poor manufacturing standards or 
degradation through poor storage conditions within 
tropical environments almost as often as they were 
being reported as counterfeit products. More quality 
testing studies need to report testing results by level 
of distribution in the supply chain so that further 
investigations of poor storage can take place (8). 

Health Systems Research and Operational 
Research 

Another problem contributing to inadequate 
access to medicines is the need to increase the 
number of staff in the pharmaceutical health sector 
at both the professional and technical levels. The 
International Pharmaceutical Federation reports that 
they are working closely with the WHO to map and 
contribute to workforce planning and educational 
opportunities and have described this process as 
challenging, particularly in several African 
countries. They report that there is a stark contrast 
between the density of pharmacists per 10,000 
people in low-income (< 1) and high-income (~ 10) 
countries, and that the greater density of pharmacies 
versus pharmacists to staff them in low-income 
countries also suggests access challenges (9). 

Another important factor in medicine quality is 
proper drug storage. In the NGDI review, only 7.7 % 
(4/52) of studies took notice of actual pharmacy 
conditions, prescription filling practices, or the 
credentials of counter persons where the samples 
were collected. More attention to this area through 
operational research is needed. 

Policy Work 
Essential medicines, intellectual property, and 

regulatory changes are all examples where policy 
work is needed. Researchers here at UBC have also 
been involved in research and development policy 

and have been working to provide standards for 
pediatric clinical trials in order to provide safe 
pediatric dosages and formulations for medicines 
(10,11). 

Career Considerations 
This overview of the pharmaceutical sciences in 

developing countries is intended to highlight areas 
where research could provide a positive impact. 
Pharmacy students can contribute by choosing a 
career in global health. There are many paths to 
consider: 1) work in research and development to 
develop medicines for diseases of the poor, 2) 
provide quality testing of essential medicines in 
developing countries, 3) highlight and work towards 
changing the storage conditions and pharmacy 
practices in low-resource settings, or 4) work with 
policy makers to contribute to new safer 
formulations for pediatric medicines. Any of these 
areas might take your career on a path you least 
expect.  

References 
1) Remme JHF, Adam T, Becerra-Posada  F,  D’Arcangues  C,  
Devlin M, Gardner C, et al. Defining research to improve health 
systems. PLoS Med. 2010 [cited 2011 Sep 10];7(11):e1001000 

2) Frost LJ, Reich MR. ACCESS: How do good health 
technologies get to poor people in poor countries? Cambridge: 
Harvard Series on Population and International Health; 2009. 

3) Developing new drugs and vaccines for neglected diseases of 
the poor: The product developer landscape [Online]. Bio Ventures 
for Global Health; 2012 [cited 2013 May 18]. Available from: 
URL:http://www.bvgh.org/LinkClick.aspx?fileticket=h6a0cJK9dr
g%3d&tabid=91. 

4) Third WHO model of essential medicines for children. 
[Online]. World Health Organ; 2011 [cited 2012 Jan 05]. 
Available from: 
URL:http://www.who.int/medicines/publications/essentialmedicin
es/en/index.html. 

5) Robertson J, Forte G, Trapsida J-M, Hill S. What essential 
medicines for children are on the shelf? [Internet]. Bulletin of the 
World Health Organ. 2009 [cited 2012 Jan 05];87(3):231–7. 
Available from: 
URL:http://www.scielosp.org/scielo.php?script=sci_arttext&pid=
S0042-96862009000300018&lng=en&nrm=iso&tlng=en. 

6) Kelesidis T, Kelesidis I, Rafailidis P, Falagas M. Counterfeit or 
substandard antimicrobial drugs: a review of the scientific 
evidence. [Online]. J Antimicrob Chemother. 2007 [cited 2012 
Jan 05];60(2):214–36. Available from: 
URL:http://www.ncbi.nlm.nih.gov/pubmed/17550892  

7) Bate R, Coticelli P, Tren R, Attaran A. Antimalarial drug 
quality in the most severely malarious parts of Africa - a six 
country study. [Online]. PloS One. 2008 [cited 2012 Jan 
05];3(5):e2132. Available from: 
URL:http://www.ncbi.nlm.nih.gov/pubmed/18461128.  

8) Conway J, Bero L, Ondari C, Wasan K. Review of the quality 
of pediatric medications in developing countries. [Internet]. J 
Pharm Sci. 2013 [cited 2013 Apr 10];102(5):1419–33. Available 
from: URL:http://www.ncbi.nlm.nih.gov/pubmed/23450511.  

9) Gal G. 2102 FIP Global pharmacy: workforce report. [Online]. 
The Hague: International Pharmaceutical Federation; 2012 [cited 
2013 May 10]. Available from: 
URL:http://www.fip.org/static/fipeducation/2012/FIP-Workforce-
Report-2012/?page=hr2012. 

http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0042-96862009000300018&lng=en&nrm=iso&tlng=en
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0042-96862009000300018&lng=en&nrm=iso&tlng=en
http://www.ncbi.nlm.nih.gov/pubmed/18461128
http://www.ncbi.nlm.nih.gov/pubmed/23450511
http://www.fip.org/static/fipeducation/2012/FIP-Workforce-Report-2012/?page=hr2012
http://www.fip.org/static/fipeducation/2012/FIP-Workforce-Report-2012/?page=hr2012


16 UBC PSSJ Volume 1 | Issue 2 | September 23, 2013 

10) Neglected Global Disease Initiative annual report 2012 
[Online]. Neglected Global Disease Initiative 2012 [cited 2013 
May 10]. Available from: 
URL:http://www.ngdi.sites.olt.ubc.ca/files/2013/01/NGDI-UBC-
Annual-Report-2012.pdf 

11) WHO and StaR Child health. Use of standards in paediatric 
clinical trials in developing countries meeting. [Online]. 
Amsterdam: 2009 Oct 28 [cited 2012 Jan 05]. Available from: 
URL:http://www.who.int/childmedicines/progress/Amsterdam_M
eeting.pdf

 
 
 
 
  

http://www.ngdi.sites.olt.ubc.ca/files/2013/01/NGDI-UBC-Annual-Report-2012.pdf
http://www.ngdi.sites.olt.ubc.ca/files/2013/01/NGDI-UBC-Annual-Report-2012.pdf
http://www.who.int/childmedicines/progress/Amsterdam_Meeting.pdf
http://www.who.int/childmedicines/progress/Amsterdam_Meeting.pdf

