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Adding a Medicine to the WHO 
Model List of Essential Medicines
SP Kishore1 and BJ Herbstman1

Although the concept of essential medicines is not new, the 
processes that lead to placement of these medicines on the World 
Health Organization Model List of Essential Medicines are not well 
understood. Here, we describe the process by which we added a class 
of drugs, statins, to the Model List to help combat the growing global 
epidemic of cardiovascular disease.

In 2005, there were no lipid-lowering 
drugs on the World Health Organization 
(WHO) Model List of Essential Medi-
cines. !at same year, cardiovascular dis-
ease (CVD) was responsible for nearly 
30% of deaths worldwide, with nearly 
80% of these deaths occurring in devel-
oping countries.1 !e unprecedented bur-
den of CVD in poor countries—partially 
attributable to higher rates of urbaniza-
tion, smoking, and sedentary lifestyles—is 
only expected to worsen. It is projected 
that by 2010 CVD will be the leading 
cause of death in developing countries.2 
With the current and predicted state of 
CVD in these regions, we, two medical 
students, thought it was especially impor-
tant for the major class of lipid-lowering 
drugs—statins—to become accessible as 
soon as possible.

We chose to improve accessibility to 
statins by qualifying this class of drugs 
on the WHO Model List of Essential 
Medicines, which includes drugs that, 
according to the WHO, “satisfy the pri-
ority health care needs of the population.” 
Critically, anyone can submit an appli-
cation for a medicine to be added to or 
deleted from the list. First published in 

1977 and revised every two years by an 
Expert Committee, the list catalogs criti-
cal medicines and guides purchasing deci-
sions made by governments and many 
organizations. For example, major non-
governmental organizations and United 
Nations agencies limit the drugs that they 
purchase for donation to those on the list. 
The list also functions as an advocacy 
tool. Once medicines have been added 
in accordance with a population’s health 
priorities, international pressure can drive 
down prices and increase access to these 
medicines, even if they are on patent. 
!e addition of antiretrovirals in 2002, 
for instance, was seen as a major move to 
encourage governments in countries hard 
hit by HIV/AIDS to expand distribution 
of these vital drugs.3 !e list is meant not 
to replace individual, national essential 
medicines lists, but rather, to be used as a 
guide to inform purchasing decisions in 
the context of national health agendas.

Although the concept of essential med-
icines is not new, the processes that lead 
to placement of these medicines on the 
Model List are not well understood. !e 
general process of adding statins to the 
list is summarized in Figure 1. Below is 

a brief roadmap of how we (i) assessed 
e"cacy and safety of the drugs in a global 
population, (ii) quantified and modeled 
cost and cost-e#ectiveness in low- and 
middle-income countries, and (iii) iden-
tified a reliable, multisource generic sup-
ply of statins. !e recent patent expiration 
of simvastatin in the United States led us 
to choose this statin as an example of 
the class.

Adding simvastatin  
to the WHO Model List
Assess e!cacy and safety of simvastatin 
in a global population. Many of the sta-
tin trials—e.g., the Heart Protection Study, 
the Scandinavian Simvastatin Survival 
Study, AFCAPS/TexCAPS (Air Force/
Texas Coronary Atherosclerosis Preven-
tion Study)—have taken place in Europe 
or the United States, with predominantly 
Caucasian, elderly male populations in 
developed countries. Although the current 
data on the e#ect of a statin on various 
races and ethnicities are not conclusive, 
there is fairly robust evidence that the 
correlation between elevated cholesterol 
levels and coronary disease holds true 
for all ethnic groups.4–6 In particular, 
the greater the reduction in low-density 
lipoprotein cholesterol, the greater the 
reduction in vascular risk—a decrease of 
1 mmol/l over 5 years reduces major vas-
cular events by 23% (ref. 7). Other reports, 
however, indicate that response to statins 
di#ers widely across certain populations. 
Asians, particularly Chinese, require half 
the dose that Caucasians do, owing to dif-
ferences in drug metabolism.8,9 Japanese 
demonstrate a sustained 20% reduction 
in low-density lipoprotein cholesterol 
on one-fourth the recommended dose 
of simvastatin.10 !e di#erences in drug 
efficacy for subgroups with varying 
CVD risk factors (men, women, the eld-
erly, and those with diabetes) have been  
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Determine whether a reliable, multi-
source supply of simvastatin exists. Sur-
veillance of high-quality generic forms of 
simvastatin was done by a colleague of 
ours at the Clinton Foundation. Global 
manufacturers were selected from the 
Directory of World Chemical Producers, 
a publicly accessible sourcing database, 
using “simvastatin” as the query term.17

!e data indicated that several coun-
tries had reliable, multisource supplies 
of registered generic medicines. A full 
catalog of the manufacturers and con-
tact information was submitted to the 
WHO as an appendix to our proposal. As 
a test case, one of the simvastatin manu-
facturers (Dr. Reddy’s Pharmaceuticals, 
Hyderabad, India) was asked to provide 
detailed information on manufacture 
protocol, quality assurance, and pricing. 
All general information on the suppliers 
and specific information on manufacture, 
quality assurance, and product registra-
tion was sent to the WHO.

Discussion and summary
!e proposal was submitted to the WHO 
in the fall of 2006 and was approved by 
April 2007. Our work is a small example 
of the work that health-care profession-
als and students can perform to enhance 
access to medicines. We believe that 
health-care professionals and students 
should monitor the WHO Model List 
on a continual basis in order to prepare 
thoughtful applications to add or delete 
medicines. Our experience illustrates 
that the Expert Committee values schol-
arship and evidence-based applications 
over the prestige of the authors. Several 
important drugs still missing from the 
current list (the 15th version)—e.g., 
clarithromycin, which is especially rel-
evant in the context of Helicobacter 
pylori eradication—require applications  
for inclusion.
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all tender agreements between pharma-
ceutical firms and national governments 
concerning bulk purchase of medicines. 
We understood from our discussions 
with firms and managers of the MSH 
guide that some countries have in-house 
production facilities that may make pro-
duction of one generic statin more feasi-
ble and cost-e#ective than another. For 
example, although generic lovastatin is 
considered a lower-potency statin (30 mg 
lovastatin = 20 mg simvastatin), it has the 
advantage of lower price in some regions, 
as low as $7 per year of treatment.14

Many of the available data—partic-
ularly those published by the Disease 
Control Priorities Project—support the 
notion that a statin is cost-e#ective for 
secondary prevention according to WHO 
standards.15 These standards define 
cost-e#ectiveness mathematically as a 
cost per disability-adjusted life year that  
is less than three times the gross national 
income per capita. Recent data indi-
cate that by this definition, a multidrug  
regimen—a statin, an aspirin, a -blocker, 
and an angiotensin-converting enzyme 
inhibitor or calcium channel blocker— 
is cost-e#ective for primary prevention 
in high-risk individuals in the develop-
ing world.16

highlighted. Moreover, whereas various 
statins are metabolized di#erently and fea-
ture di#erent drug interactions, there are 
few discernible di#erences in the e"cacy 
of di#erent statins.11 !erefore, the choice 
of statin should ultimately be le$ to indi-
vidual nations. To ensure safety, we recom-
mended that patients seek medical care in 
the first year of treatment to be monitored 
for liver-function impairment and evalu-
ated for rhabdomyolysis—adverse e#ects 
that are consistent throughout popula-
tions. Current information on ethnic and 
geographic cardiovascular risk profiles is 
being compiled by Inter-Heart (the WHO 
and the World Heart Federation).12

Determine cost and cost-e"ectiveness 
of simvastatin globally. A$er simvasta-
tin’s US patent expired on 23 June 2006 
(ref. 13), a global decrease in the drug’s 
price was expected, driven by price 
reductions in the United States. In the 
United States, several generic manufac-
turers would be permitted to compete 
for market share beginning in January 
2007. !e projected price for statins was 
expected to be $40 per year of treatment. 
Our data corresponded with the Interna-
tional Drug Price Indicator Guide pub-
lished by the Management Sciences for 
Health (MSH) group. !is guide catalogs 

June
Merck’s patent on Zocor (simvastatin) expires
in the United States, focusing our attention on 

enabling access to generic statins globally

September
Via the WHO EML Secretariat, we team up with

Italian collaborators (CeVEAS) and enlist the public
support of officials at the Rockefeller Foundation,

the Public Health Foundation of India, and 
Weill Cornell Medical College for our proposal

November
We submit complete application to the WHO.

Application is posted online and made available
for public and WHO commentary

July
Application for adding an essential

medicine is downloaded from the WHO website.
Data regarding cost-effectiveness and safety/efficacy

of statins for a global population are assembled

October
We identify a reliable, multisource, high-quality, 

and inexpensive supply of drugs with the 
help of the Clinton Foundation and 

Hyderabad-based Dr. Reddy’s Pharmaceuticals

April
On the basis of commentary, the WHO approves the 

petition to include statins on the EML, using
simvastatin as an example. Statin drugs become

officially eligible for drug donation to 156 countries

2006

2007

Figure 1 Adding statins to the 15th WHO Model List of Essential Medicines. The key events in our bid to 
have statins listed are highlighted. The formal application form to add or delete an essential medicine is 
available at http://www.who.int/medicines/publications/essentialmedicines. Our complete submission 
can be viewed at http://archives.who.int/eml/expcom/expcom15/applications/newmed/statins/statins.
pdf. CeVEAS, Centre for the Evaluation of the Effectiveness of Health Care (Modena, Italy); EML, Essential 
Medicines List; WHO, World Health Organization.
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Model-Based  
Benefit–Risk Assessment:  
Can Archimedes Help?
R Krishna1

In December 2008, the US Food and Drug Administration issued a 
new draft Guidance for Industry on Diabetes Mellitus—evaluating 
cardiovascular risk in new antidiabetic therapies to treat Type 2 
diabetes. This guidance comes at a time when recent discussions 
have focused on delineation of cardiovascular risk reduction for 
new antidiabetic drugs. Computational tools that can enable early 
prediction of cardiovascular risk are reviewed with specific reference 
to Archimedes (Kaiser Permanente), with an aim of proposing a 
model-based solution and enabling decisions to be made as early as 
possible in the drug development value chain.

In a meeting of the US Food and Drug 
Administration (FDA) advisory com-
mittee for Endocrinologic and Metabolic 
Drugs held 1–2 July 2008, an expert panel 
recommended that developers of anti-
diabetic drugs perform larger outcome 
studies to fully delineate reduction of car-
diovascular risk as part of the drug devel-
opment program. If the recommendation 
is accepted by the FDA, this would be a 
landmark shi$ in the regulatory use of 
surrogate end points, in this case, of glyc-
osylated hemoglobin (HbA1c). It is worth 
exploring whether the FDA’s own Criti-
cal Path Initiative o#ers a model-based 
solution to the larger question at hand, 
namely, whether we can meaningfully 
predict cardiovascular risk on the basis 
of the clinical studies that are typically 
done to support regulatory submissions 
of new drug candidates. Importantly, the 
question remains whether we can bring 
critical decisions earlier in the new drug 
development process, perhaps in phases 
I–II, to preserve the economic and scien-
tific impact by ensuring that compounds 
with optimal balance of risk and benefit 
are developed. !is would mean that the 

probability that a certain drug develop-
ment candidate can succeed on the target 
product profile is predicted according to 
decision–analytical paradigms.

Several discrete-event simulation tools 
are available for predicting cardiovascular 
risk early in drug development. One is the 
Archimedes model, a mechanistic mod-
eling platform that incorporates pathways 
related to diabetes, hypertension, obesity, 
coronary artery disease, congestive heart 
failure, metabolic syndrome, and other 
disorders. !e physiology-based platform 
is an excellent avenue to predicting car-
diometabolic risk in general. !e model 
incorporates data from many sources, pri-
marily clinical trials and the vast amount 
of epidemiological data.1–3

Although the model is geared primarily 
toward assessment of the cost-e#ective-
ness of a lifestyle-modification program 
used in the Diabetes Prevention Program, 
the model is a useful tool with which to 
understand risk assessment in the diabetic 
patient population. In particular, it is an 
object-by-object and person-by-person 
simulation that is based on physiology 
and pathophysiology.
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