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Personal background:
* Pharmacist, MPH

* WHO Essential Medicines team since 2014, after working as a clinical
pharmacist, and with the Australian Government in the evaluation of
medicines for the national medicine reimbursement scheme
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Essential medicines — WHO definition:

v' Satisfy the priority health care needs of the population

v" Should be available within functioning health systems at all times, in
adequate amounts, in appropriate dosage forms, assured quality, and
at affordable prices for individuals and the community

v" Selected considering disease prevalence / public health relevance,
evidence of efficacy and safety, comparative cost and cost-
effectiveness, and other relevant factors
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Essential medicines concept:

v Alimited range of carefully selected medicines leads to better health
care, better medicines management and lower costs

v Accepted as a powerful means to promote health equity and achieve
universal health coverage

v Incorporates the need to regularly update medicines selection to
reflect new therapeutic options and changing therapeutic needs
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50 years of the essential medicines concept:

WHA2R.66 Prophylactic and therapeutic substances

2 8th W H Q 19 75 ti I The Twenty-cighth World Health Assembly,
e SS e n a Having considered the report of the Director-General on prophylactic and therapeutic substances; ?

o« o Recognizing the importance of further development of international standards and requirements for
l I l Ed I CI n es l I | a n d ate * prophylactic and therapeutic substances;
(]
Convinced of the necessity of developing drug policies linking drug research, production and distribution
with the real health needs,

Ii . develop means by WhiCh the 1. THANKS the Director-General for his comprehensive report;

2. urcEs governments and professional bodies to ensure that the health personnel and the public are

Organiza t‘ion Can be Of grea ter direct adequately educated and kept informed as to the proper use of prophylactic and therapeutic substances; and
- - L
aSSIStan Ce to Member Sta tes In soe 3.  REQUESTS the Director-General:

{1y to continue to develop activities related to the establishment and revision of international standards,

adViSing On the Select'ion and requirements and guidelines for prophylactic and therapeutic substances in consultation, as appropriate,

with relevant governmental and nongovernmental organizations in official relations with WHO;

(2} to develop means by which the Organization can be of greater direct assistance to Member States in:
procurementl at reasonable COStI Of (a) the implementation of national programmes in research, regulatory control, management and

monitoring of drugs and, in so doing, also in the formulation of national drug policies;

essen t-ial dru gs Of es tabliSh ed q Uality (b) advising on the selection and procurement, at reasonable cost, of essential drugs of established

quality corresponding to their national health needs;
{¢) the education and training of scientific and technical manpower for research, production,

Corresponding tO thEir naﬁonal health evaluation, control and management of prophylactic and therapeutic substances;

” (3) to study ways and means of optimizing inputs and outputs of the international system for drug
needs monitoring so that it will be useful for both developed and developing countries;

(4) to disseminate to Member States evaluated information on drugs; and

(5) to report on the above matters to the Executive Board and a future World Health Assembly.

Handb. Res., Vol. II, 1.10.1; 1.10.4 Thirteenth plenary meeting, 29 May 1975
(Commitiee B, seventh report)
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WHO Model Lists of Essential [Drugs] Medicines

* First published in 1977, containing 208 medicines

* |Introduced the idea that “some medicines are
more important than others”

* Complemented in 2007 by the Model List of
Essential Medicines for Children

* In 2023: 502 and 361 medicines on EML and EMLc,
respectively
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The primary purpose of the W
Model Lists is to provide a blueg in

national or regional authorities t
adopt or adapt in accordance \ t
priorities and treatment guidelir /
the development and updating
national EMLs. X
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WHO EML update process:

* Updated every 2 years by a multi-disciplinary _
WHO Expert Committee

* Established, transparent, evidence-based Instructions for applicants preparing a
process submission for the 2025 meeting of the
] ) ) i ) i i WHO Expert Committee on Selection
* Application driven, with stringent information and Use of Essential Medicines

and evidence requirements

v Details of the medicine(s) — INN, ATC code, dosage form(s)
and strength(s)

v’ Indication

v Public health relevance / burden of disease
v’ Treatment details / requirements

v’ Clinical evidence for benefits & harms

v/ Cost / cost-effectiveness / budget impact @) b teaty

v’ Regulatory status / market availability
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Applications (>2001)

* May be submitted by anybody — academic/research institutions, WHO
technical units, WHO collaborating centres, pharmaceutical companies,
procurement agencies, NGOs, patient organizations, individuals...

* Defined information and evidence requirements
* Subject to internal, expert and public review

* Everything published on WHO website > TRANSPARENCY
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WHO EML update process:

- Governance

Forty-ninth edition

2020

https://apps.who.int/gb/bd/
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Regulations for expert advisory panels

and committees

Rules of procedure for expert

committees

Reported as part of WHQO’s Technical

Report Series

* Revised in 2001 and endorsed by the

Procedures

Executive Board (EB109/8)

"\ ¥ WORLD HEALTH ORGANIZATION

EXECUTIVE BOARD EB109/8
109th Session 7 December 2001
Provisional agenda item 3.6

WHO medicines strategy

Revised procedure for updating
WHO"s Model List of Essential Drugs

Report by the Secretariat

1. In 1975, the Twenty-eighth Waorld Health Assembly requested the Director-General 1o assist
Memiber States by “advising on the selection and procurement, at seasonable cost, of essentia \dmgs r

i o revalent in and 10

updiie pesiodically this puct of the repurt of the WHO Expert Commicee o5 the Selection of

Fosential Druzs and “t cooperate with Member Sttes in forsmiating drug policies and management

programmes that are relevant o the health needs of populasions and are aimed at ensuring access of
the whole population i essential drugs at a cost the country can afford”.

studics have documented the impact of clinical guidelines and lists of essential

m“ ailability and proper use of medicines within health care systems.' Careful

mited range of essential medicines results in & higher quality of care, better

management of of medicines (i including improved quality of prescribed medicines), and more cost-
effeetive use of health resources

3. Most countries require that & phamaceutical product be approved on the basis of efficacy,
safety and quality before it can be prescribed. In addition, the m ¢ hesth care 134 nsurance
schemes cover only the costs of medicines on a selected list. The on such lists are selecied
afier a study of the medicines used to treat panicular conditions, son of the value they
give in relation to their cost. The WHO Model List of Essential Medicines is an example of such a list

* WHO Technical Report Serics, N 615, 1977,
* A part ofthe sevised procedure fos updating the Model List, the term " essensial medicines” i used in preference 1o
i Qg Ti e o pmaaee o i orm e g o g sy erd
clinical healih care practice
? Far example, WHO medi vy framewok for 1 drugs palicy 2000-20i3
(docurment WHEOXEDM 20001} and I e straegics o improve e of
{document WHONCIDS CSRDRS2001 9).

https://apps.who.int/gb/ebwha/pdf files/EB109/eeb1098.pdf
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The WHO Model List and national EMLs:

How can essential medicines evaluation by
WHO assist countries in national selection?

* When a medicine is listed on the Model List, it
becomes a priority for access and reimbursement

* A recommendation NOT to include a medicine on
the Model List should also have implications at
country level

77X World Health
\\’lt‘*f\(‘b /] y . .
o Organization

FR World Health
$8 ¥ Organization

e j
@ S:LECTON
OF ESSENTIAL

MEDICINES
AT COUNTRY LEVEL

Us del List

o
=

https://www.who.int/publications/i/item/9789241515443
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The WHO Model List and national EMLs:

Consider 3 categories:

1. Medicines already included on the WHO Model List

2. Medicines evaluated by WHO and either not
recommended or removed from the Model List

3. Medicines not evaluated by WHO
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ESSENTIAL MEDICINES

FIGURE 1. Process for evaluating and selecting medicines for an NEML
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> Medicines already included on the WHO Model List
*= Have already undergone full evaluation of the available evidence and have been determined by WHO to meet the
criteria of ‘essential’
"  Could be considered for national selection without further evaluation of the clinical evidence
= National consideration of disease burden, national guidelines, budget impact, feasibility etc

» Maedicines that have been evaluated by WHO and were not recommended or removed
" Have already undergone full evaluation of the available evidence and have been determined by WHO to NOT to meet
the criteria of ‘essential’
" Could be deprioritized for national selection ?
=  May be considered for national selection if considered a priority, with evaluation of new evidence

» Maedicines that have not been evaluated by WHO
=  Require full evaluation and appraisal of available evidence
®= May or may not necessitate de novo evidence synthesis
" Defer consideration and refer to WHO EML Secretariat ?
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WHO guidelines to support NEML selection

FIGURE 2. Using WHO guidelines to support NEML selection

Conceptual framework describing the interplay between the WHO Model List of Essential Medicines and WHO Guidelines:
an example focused on direct-acting antivirals (DAAs) for hepatitis C.

WHO Guideline List by Topic Guidelines for the care and (WHOModellist |

T TR treatment of persons diagnosed T z
SR with chronic hepatitis C virus e
Child heaith infection Pangenatypic DAA combinations
Communicable diseases Recommen dations included in the ' " Dadatasy I'I'rm:'lnhmuir
Environmental health o ¥ Glecaprevir + pibrentasvir
HIV/AIDS WHO recommends the use of ™ Sofoshuvir whenmu;r;dlh )
pangenatypic DAA regimens for the combination with daclatasvir
Health systems treatment of persons with chronic HCV * Sofosbuvir + velpatasyir
Malaria infection aged 18 years and above. MNan-pangenotypic DAAs combinations
Maternal, reproductive health Conditional recommendation, moderate ™ Dasabuvir
and women's health quality of evidente) = Ledipasvir + sofosbuvir
= Ombitasvir + paritaprevir + ritonawir
Mental health and substance abuse |I14'id'ﬂ_|“.§|:ﬂﬂlag|!‘d 12"1?rﬂﬁnr Dﬂberirrlj'ui;:hhq}mﬁs[
Neglected tropical disease weighing at least 35 kg with chronic HCV = Ribavirin
T infection, WHO recommends:
Noncommunicable “ safoshuvir + ledipasvir for genotypes *
Mutrition 1,4,5and &
Patent safey e A i
¥ sofoshuvir + ribavirin for genotype 3. TS ——
Public health i . priariti urement
"b: - — Strong recommendation, very low quality and capacities, selection of essential
Tuberculasts of evidence medicines among those listed in the
'WHO EML and WHD Guidelires
o [dentify those quidelines Identify specific Alignment between
rﬁuﬂ%&mlm on essential medicines that recommendations an recommendations
orient dinical practice essential medicnes and national EML
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When WHO guidelines are not available ?

E.g. cancer medicines

* Comprehensive review of cancer medicines on the WHO EML in 2015, prioritizing cancers with high incidence
whose treatment results in meaningful survival benefit, and cancers (regardless of incidence) where the goal of

treatment is cure/long-term remission.
* Guiding principles for inclusion of essential cancer medicines developed and adopted in 2019

- Magnitude of clinical benefit

* Threshold for benefit of at least 4-6 months survival gain
* European Society of Medical Oncology Magnitude of Clinical Benefit Scale (ESMO-MCBS) score of A or B in the

curative setting / 4 or 5 in the non-curative setting

- Most effective cancer medicines required to treat the most treatable cancers

recommended as essential
{ iﬂ)?"\‘: World Health
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The principle of parsimony in EML selection

Markets are filled with thousands of medicines: many are similar pharmacological analogs (so-called "me-too drugs”),
offering little, if any, additional clinical benefit in comparison. The expression "'me-too” in the field of medicines was first
Introduced by Goodman in the 1950s and was popularized during the Golden Age of pharmacotherapy, when hundreds of
new chemical entities were studied and eventually approved. Describing a medicine as a me-too has a double meaning, that
of a "market latecomer which often differs trivially from earlier products and that the billions of dollars spent marketing these
me-too products could be spent in better ways™ (Lee, 2004) but also as medicines which “may be useful when equivalent
drugs can replace each other in the event of shortages™ (Aronson and Green, 2020).

It Is thus important to have a mechanism to facilitate the selection of a limited number of essential medicines from the
plethora of pharmaceuticals available on the global market. Controlling the number of medicines deemed essential will
deliver both healthcare and economic advantages: to facilitate rational prescribing and use by providing more focused
information, to enable better value procurement through tendering and competition leading to lower costs for individuals
and health systems and to improve access (Hogerzeil, 2004).

https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2020.578000/full
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The EML “square box” concept

> Some medicines on the EML are listed with a square box symbol (), with specified therapeutic alternatives

» These medicines can be assumed to be therapeutically equivalent in terms of efficacy and safety

> Intended to signal to countries that they can select a medicine (or medicine(s)) from among a group of medicines
to best suit local needs (based on availability and resources)

» No therapeutic advantage of one over the others = no justified price advantage ?

8. IMMUNOMODULATORS AND ANTINEOPLASTICS
8.1 Immunomodulators for non-malignant disease
Complementary List

O adaimumab™

Therapeutic alfernatives™:

- cerfolizumab pegol infection: 10 mg/0.2 mL [e]; 20 mg/0.4 mL [ef; 40 mg/0.8 mL;
- etanercept 40 mg/0.4 mL.

N QI’.-":'.'I'.’:"..':’F.'HU

- infliximalks

"including qualify-assured Diosimilars
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Parsimony in the context of antimicrobial stewardship - AWaRe

Box 1.1 - Principles of the AWaRe framework

Maximizing clinical effectiveness
Mimimizing toogcity
Minimizing Lnnecessary Costs to patients and health care systems

Reducing the emergence and spread of antibiotic resistance (i.e. prioritizing antibiatics that
are less likely 1o lead to antibiatic resistance in an individual patient and the cormmnity)

Parsimony (i.e. avoiding the inclusion of many similar antibiotics)

simplification {Le. same Access antibiotic recommended for multiple indications)
Alignment with existing WHO guidelines

B

WHO Access, Watch, Reserve (AWaRe) classification of antibiotics for evaluation
and monitoring of use, 2023

This classification is intended to be used as a tool for countries to better support antibiotic monitering and stewardship activities. 1t is not intended as
model for the inclusion of antibiotics on national essential medicine lists. Antibiotics classified under AWaRe and also included on the WHO Model
Lists of Essential Medicines are indicated in the worksheets.

Cefacetrile Firgjg#eneration-cephalo®mgrins JO1DB10 Access No
Cefadroxil rsi-generation-cephalospor™N JO1DBOS Access

Cefalexin First-generation-cephalosporin JO1DBO1 Access b
Cefalaridine First-generation-cephalosparins JO1DB02 Access No
Cefalotin First-generation-cephalosporins Jo1DBO3 Access No
Cefapirin First-generation-cephalosporins Jo1DBO8 Access MNo
Cefatrizine First-generation-cephalosparins JO1DBO7 Access No
Cefazedone First-generaticn-cephalosperins JO1DBO6 Access b
Cefazolin First-generation-cephalosporins JO1DBO4 Access

Cefradine First-generation-cephalosporins, JO1DB0S Access No
Cefroxadine st-generation-cephalosperjg JO1DB11 Access No
Ceftezole Firdwgeneration-cephalogpffins Jo1DB12 Access No

World Health
Organization

The WHO AWa
, Watch, )
antibiotic book

World Health
Organization

The WHO AWaRe (access, watch, reserve) antibiotic book; 2022

INN, EML, ATC and DDD training day, 3 April 2025
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Medicines not recommended or removed from WHO EML

* Evidence evaluated by WHO Expert Committee and determined NOT to meet the criteria of ‘essential’

‘ Deprioritize (or reconsider) for NEML ?

[

Gabapentm REJECTED

The Expert Committee, after ev luation, declines to list the medicine proposed in the application.
The Model List of Essential Medicines reports reasons that Committee Members have identified for denying listing.

2017: application for addition of gabapentin to the EML
management of neuropathic pain (central and peripheral)

Section: 2.Medicines for pain and palliative care » 2.1. Non-opioids and non-steroidal anti-inflammatory medicines (NSAIMs)

ATC codes: NO2BFO1

N thicpain  ICD11 code: 8F43.07 In adUItS
R — Not recommended because of uncertainty in efficacy

estimates as a result of publication and outcome reporting
biases in the available evidence.

Oral > Solid: 100 mg ; 200 mg ; 300 mg ; 400 mg ; 600 mg ; 800 mg

Application rejected in 2017 (TRS 1006)

Adolescents and adults

The recommendation is for this specific medicine

g’@v World Health

N\ ¥ Organization
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EML recommendations and improving access

THE WALL STREET JOURNAL, = Parwaror [ $12FOR12W
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‘léi ea Pharmalot Home » Lifestyle » Health » ‘Cancer treatment ain't just for the rich’

[ resncnsommioruen | x| umoaton | pmcsssranensccess | oune ‘Cancer treatment ain’t just for the rich’

The Indian EXPRESS

CANCER PREVIOUS

To What Extent Shoul WHO added 16 new anti-cancer medicines to the model list of essential medicines (WHO EML) o
WHO Adds Gilead Hepatitis CDrugsto  * imesriid”
Info?
its List of Essential Medicines Wit by Anuracha I e [E s ¥ 10 —
Mascarenhas (
ARTICLE COMMENTS (3) A Updated: May 16, 2015, 9:34 Written by Anuradha Mascarenhas | Updated: May 16, 2015 9:34 am
ABBVIE CANCER GILEAD SCIENCES GLEEVEC GLIVEC HARVONI HEPATITISC ABOUT AUTHDR

B Email GP”‘ mmgﬂ Dx

By ED SILVERMAN

As the debate over the cost of prescription ,’: Health | Fri May 8, 2015 6:18am EDT Related: HEALTH
drugs accsleratas, the World Health  WHO adds hepatitis C drugs to essential list, urges lower
Organization has added several -

treatments for cancer and hepatitis C to its prices

list of so-called essential medicines, LONDON

which the agency believes should be o o O 6 e 9

made available at affordable prices.

B Microsoft Cloud

The move comes amid growing friction

between payers — both public and private ]

— and the pharmaceutical industry over

drug pricing. The addition by the WHO

follows requests by consumer groups for the agency to widen its list to in

latest treatments carrying high price tags.

Among the drugs added to the list are three hepatitis C treatments — Sov wl

which are sold by Gilead Sciences , and the Viekira Pak medication solc En

: By

hewina - is the sinale most important factor which causes cancer. =

The World Health Organization (WHO) logo is pictured at the entrance of its headquarters in Geneva. January 25, 2015.

. a cure for
The Weorld Health Organization has added new curative treatments for hepatitis C to its

essential medicines list, but the U.N. agency said prices needed to fall to make them
accessible to patients in poorer countries.

The treatment of hepatitis C, which affects about 150 million people globally and kills

around half a million each year, has been transformed by the arrival of new drugs. such as TRENDING ON REUTERS

Gilead's Sovaldi.
Jenner reveals new name Caltlyn, breaks
Twitter record

Or Id H ea Ith These products can cure hepatitis C but are out of reach at Western prices to patients in 2
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Some decisions easier than others...
4 COST

Less effective, More effective,
greater cost greater cost

" 00

>
EFFECTIVENESS
Less effective, lower More effective,
cost lower cost
> Y World Health
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“‘When new effective medicines
emerge to safely treat serious and
widespread diseases, it is vital to
ensure that everyone who needs
them can obtain them. Placing them
on the WHO Essential Medicines List . 5=+
is a first step in that direction.” L

Dr Margaret Chan, former WHO Director General, May 2015
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EML recommendations and improving access

Since the “first step'.....

v" Prequalification by WHO (DAAs, rituximab, trastuzumab)

v" Voluntary licensing agreements with Medicines Patent Pool
(DAAs) for LMICs

v" Increased competition, lower prices, greater access

’!23"“\: World Health
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EML recommendations and improving access

WHO's Global platform for access to
childhood cancer medicines

* Partnership with St. Jude Children’s Research
hospital

Providing quality-assured essential cancer
medicines at no cost to paediatric hospitals in
low-and middle-income countries

e ﬁ:\{; World Health
\{l_\ ¥ Organization

WHO, St. Jude launch
groundbreaking international
delivery of childhood cancer
medicines
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EML recommendations and improving access

Medicines are listed on the EML using their International Non-proprietary Name (INN)

* Listing of medicines on the EML is ‘brand-agnostic’
* Quality-assured generic and biosimilar medicines should be considered acceptable for national selection

Strong recommendation for promoting the use of quality-assured generic and biosimilar medicines /
74

7.A. WHO recommends that countries enable early market entry of generic and biosimilar medicines through legislative and administrative
measures, with a view to encouraging early submission of regulatory applications, allowing for prompt and effective review, and ensuring these AR
products are safe, efficacious and quality-assured.

7.B. WHO recommends that countries use multiple pricing policies to achieve low prices for generic and biosimilar medicines that are informed by WHO guideline on country
. .. . . .. . . . pharmaceutical pricing policies
the cost of production. These policies may include: internal reference pricing, mark-up regulation, tendering and lower patient co-payments.

7.C. To maximize uptake of generic and biosimilar medicines WHO recommends that countries implement, and enforce as appropriate, a suite of

policies, including:

- legislation to allow generic substitution by dispensers and, where applicable, biosimilar substitution;

- legislative structure and incentives for prescribers to prescribe by International Nonproprietary Name;

- dispensing fees that encourage use of low-price generic and biosimilar medicines;

- regressive mark-up structure where lower rates of mark-ups are applied for higher-priced products, and appropriate financial and non-financial

incentives are applied for dispensers; and (A worid sieattn
- education programmes for consumers and professionals regarding the quality, safety, efficacy and price of generic and biosimilar medicines.

World Health WHO guideline on country pharmaceutical pricing policies
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https://iris.who.int/handle/10665/335692

Accessing EML information, applications, evidence,
and recommendations...

7@ World Health
iy Organization
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Applications on WHO website:

Applications, reviews and comments

Applications for the 24th Expert Committee

New medicines Applications for new indications for existing listed
medicines
A.1 Acamprosate - alcohol use disorder - EML >
A.2 Alfacalcidol and calcitriol - disorders of bone and calcium metabolism - EML and EMLe > 1.1 Cancer medicines for children - anaplastic large cell lymphoma - EMLe ?
A.3 Anakinra - systemic onset juvenile idiopathic arthritis with macrophage activation y L.2 Cancer medicines for children - Langerhans cell histocytosis - EMLc >
syndrome - EML and EMLc
L3 Ethionamide - drug-susceptible tuberculosis meningitis - EML and EMLc »
A.4 Anti-Ebola virus disease monoclonal antibodies - acute Ebola virus disease - EML and >
EMLc
L4 Fluoxetine - anxiety disorder - EML >
A5 Anti-PD-L1 immune checkpoint inhibitors - non-small cell lung cancer - EML > L5 Fluoxetine - obessive-compulsive disorder - EML S
. - - rder -
A.6 Baricitinib - COVID-19 - EML and EML
arieitin an < > L6 Methotrexate - psoriasis - EML and EMLc »
A7 Bromocriptine and cabergoline - hyperprolactinaemia - EML ? L7 Mifepristone-misoprostol - intrauterine fetal demise - EML »
A.8 CD-19-directed CAR-T cell therapy - relapsed/refractory large B-cell lymphoma - EML > L8 Rituximab - Burkitt lymphoma - EMLe 5

A.9 Ceftolozane + tazobactam - bacterial infections due to multidrug-resistant organisms - 5
EML and EMLc

@Cladribine. glatiramer and rituximab - multiple sclerosis - EML ) >

A.11 Cryoprecipitate (pathogen-reduced) - bleeding disorders - EML and EMLc >

World Health
Organization

1.9 Zoledronic acid - osteogenesis imperfecta - EML and EMLc »

Applications for new formulations/strengths of existing

listed medicines
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Applications on WHO website:

A.10 Cladribine, glatiramer and rituximab - multiple sclerosis - EML
Application, expert reviews and public comments

Application Expert reviews

Eerr L Review 1

Inclusion of Cladribine, glatiramer and rituximab - multiple sclerosis - EML >
Expert Review 2
Expert Review 3
Comments WHO Department Comments

Clinton Health Access Initiative
Mental Health and Substance Use

F. Hoffmann-La Roche Lid

Institute for Clinical and Economic Review

N
@l@‘@, World Health

XY . .
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Applications on WHO website:

Proposal for inclusion of multiple sclerosis

disease-modifying therapies (DMTs
complementary WHO Model Lists o
Medicines

Applicant:

Multiple Sclerosis International Federation (MSIF)
London (UK)

Contact: Peer Baneke

Email: pbaneke@msif.org

Co-applicant:

WHO Collaborating Centre in Evidence-Based Research Synthesis
and Guideline Development

Direzione Generale Cura della Persona Salute e Welfare

Regione Emilia-Romagna, Bologna (Italy)

Contact: Francesco Nonino

Email: f.nonino@ausl.bologna.it

Contributors:

Application writing team: Appendix 15.1.1
Organising Committee: Appendix 15.1.2

Research team: Appendix 15.1.3

MSIF Essential Medicines Panel: Appendix 15.1.4
MSIF Off-Label Treatments Panel: Appendix 15.1.5

World Health
rganization

24" WHO Expert Committee an Selection and Use of Essential Medicines

Expert review

A.10 Cladribine, glatiramer and rituximab = multiple sclerosis = EML

Draft recommendation

(& Recommended
[l Mot recommended
Justification:

This Application refers to the inclusion of rituximab [C listed represental
of square box grouping with ccrelizumab), cladribine and glatiramer ace
treatment of multiple scherosis (MS).

This Application is supported by several international organisations repr
slx WHE world regions, including upper-middie and lowes-middle incor

An to include acetate, and ocrelizum
WHO Model List of Essential Medicines was submitted in 2019 by the M
Sclerosts International Federation (MSIF), also co-author of the current )
that time, the Committee noted that there was no clear-cut superiority
over other MS medicines in terms of safety, efficacy, and affordability,
used agents (e.g., natalizumab) and off-label medications (e.g., rituxima
excluded from that Application.

Therefore, this Reviewer carefully considered the selection of the most|
agents among several pharmacological options available for MS (at leas!
relapsing and remitting forms). The Application reports a robust and del
of selection, summarising the body of evidence and transparently repor
decision-making process, based on the work dane by two specific initiat
Off-Label Treatments (MOLT) and MSIF Essential Medicines (MEMP) gul
with the MEMP and MOLT recommendstions, rituximab, cladribine and
acetate emerged as effective, feasible and acceptable options for the tn
MS.

Rituximab is already listed on the WHO Model List of Essential Medicing
avallable and listed on many national EMLs. The magnitude of benefit w
large to moderate, however the certainty of evidence supporting its ber
profile was judged low or very low. Overall, the balance of effects, modt
administration (6-monthly infusions), possibility to use it without screen
monitoring, Its avallabllity and low cost support the Inclusion in the EML
treatment of MS, both relapsing and progressive forms. Rituximab is oo
during pregnancy, but may be used with careful timing of treatment. Ha
considered small to trivial.

There are no direct comparisons batween ocralizumab and ritwdmab, t
less costly, avallable as biosimilars, but used off label. In those setting w

s limited, may offer an to rituximal
this Reviewer support the incluskon of rituximab as the representative o
box grouping, including ocrelizumab.

Please, also refer to Application A28 Application for the addition of ocre
the WHO Model List of Essential Medicines.

Cladribine is cansidered the aral agent with the best benefit risk profile

relapsing forms of MS was judged large, while no data from RCTs are avallablean

progressive farms.

offers saveral in lot

In progressive forms. Harms were judged trivial.

settings, including its
lack of pre-test and on-therapy monitoring requirements, good safety profile without
risk of opportunistic infections, and safety in women of childbearing age, pregnant
and breastfeeding women. Its benefit was judged large In relapsing MS and moderate

March 14, 2023

Dear WHO Expert Committee on Essential Medicines,

Re: Application for Multiple Sclerosis Disease-Modifying Therapies to be listed on the WHO

essential medicines list, A.10 Cladribine, glatiramer, and rituximab - multiple sclerosis - EML

The Clinton Health Access Initiative’s (CHAT) successful approach to advancing health care

worldwide has fundamentally changed how —~ Alabnd andel

Starting in 2002, our focus was to substantia
living with HIV by dramatically reducing th
innovator and generic companies, stringent
non-profit organizations to secure licenses t
manufacturing, and to ensure healthy and st
with ministries of health, clinicians, and cli1
care. Millions of lives have been saved by th
then, we have applied similar methodologie:
tuberculosis, family planning and reproduct
diseases: diabetes, cardiovascular disease, an/

Since 2019, MSIF has been developing a rev
list, by systematically assessing all 30 Diseas:
information below highlights the rigorous a
and glatiramer acetate for addition to the EN

WHO 24th Expert Committee on the Selection and Use of Essential Medicines

2023

| Health and Substance Use

Comments from the Department of

1. Proposal for inclusion of multiple sclerosis disease-modifying therapies {DMTs) on the
complementary WHO Madel Lists of Essential Medicines (A10)

Applicant: Multiple Sclerosis International Federation (MSIF) and WHO Collaborating Centre
in Evidence-Based Research Synthesis and Guideline Development

and

The selection has been made by an indepent 2. Application for the addition of ocrelizumab on the WHO Model List of Essential Medicines

with high representation from low- and mic
Centre in Evidence-Based Research Synthes
applicant contributed greatly to the work ar
systematic reviews and evidence synthesis. © "
Applicant: Roche

was used to make recommendations with th
McMaster Centre. The three medicines wen

for the treatment of adult patients with relapsing and primary progressive forms of
multiple sclerosis (RMS and PPMS) (

the compl y list) (428)

Multiple Sclerosis International Federation (MSIF) and WHO Collaborating Centre in Evidence-

r -

Based Research Synthesis and Guideline Development have submitted an application for
rituximab (infusion), ocrelizumab (square box with rituximab), cladribine (oral) and glatiramer
acetate (injection). A separate application for ocrelizumab has also been submitted by Roche.
This review by the WHO Brain Health Unit addresses both applications.

Early, adequate control of M5 disease activity with disease modifying therapies (DMTs) can delay the

INN, EML, ATC and DDD training day, 3 April 2025
Instituto de Salud Publica de Chile, Santiago, Chile
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TRS recommendation summaries:

| The Selaction and Use of Exsential Medicines

Cefiderocol - addition - EML

Cefiderocol

Proposal

Addition of cefiderocol to the co
of confirmed or suspected infect
negative organisms in adults.

Applicant
Shionogi & Ca, Ltd. Osaka, Japar

Applications for the 22nd EML &

Public health relevance (burden of disease)

Antimicrobial resistance is estimated to contribute
year glabally (1-3). If action is not taken, it is estir
a year will be at risk from drug-resistant infectior
has identified carbapenem-resistant Acinetobacter

WHO technical department
Comments on the application v
Coordination and Partnership
which supported the inclusion ¢
antibiotic, particularly for use:
suspected carbapenem-resistant i
based on pathogen susceptibilit
inappropriate. The technical dep
and/or strategy to ensure accest
well as the need for 1ship

resistant iginosa, and carbap
hal i st as critical
which new antibiotics are needed (4). Cefiderocol i
cephalosporin antibiotic with potent activity against :
negative pathogens, including these critical priority p
In its 2018 surveillance report, the Euro
Prevention and Control reported an increase in resis
treatments across some Gram-negative pathogens b
The European Centre estimates that about 700 000 in
in the Union and Europ A

P
by from multidrug-resistant bacterial infections (2

EML/EMLc
EML

Section
6.2.3 Reserve group antibiotics

Dose formis) & strength(s)
Powder for injection: 1 g (as sulfa

Core/complementary
Complementary

Individual/square box listing

Individual

in P acruginosa, Klebsiella p and Acini
significantly to the number of estimated deaths (in tc
2015, in five countries (France, Germany, Italy, Spain
prevalence of carbapenem-resistant Gram-negative

0.14 per 100 000 in the United Kingdom and 3.05 per
carbapenemases appear to vary by geographical loc:
study reports an overall increase in these enzyme:
carbapenem resistance has been particularly high ir
South America and Asia Pacific countries, except Japs

| The Selection and Use of Essential Medicines /10011 of

In an analysis of difficult-to-treat resistant palhogem. cefiderocol
demonstrated activity against 94.5% of difficult-to-tre~s -—==o—s 4 oo

59.8% of P aeruginosa and $8.3% of Enterobacterale:
susceptible to other available treatments. In add
non-susceptible Enterobacteriaceac, and 96.4% of carl
non-fermenters were sensitive cefiderocol at a MIC of

The SIDERO-CR study collected carbapene
multidrug-resistant non-fermenter isolates from Euro
America and the Asia Pacific region (9, 13). Cefideroc
an:llnl} a]ga.m:l all ud’ Oh:x pathogens, as well as act:

p y i factors (13).

I vivo studies

APEK_S cLTI was a phase II, mu]llcmtr: {multi
1, active-c lled, parallel-group non-ini

in 452 hospitalized adults with complicated urina
or without pyelonephritis or acute uncomplicated |
Gram-negative pathogens (14). This study assessed 1|
intravenous cefiderocol (2 g every & hours) compares

Summary of evidence: benefits (from the application)
The applicant conducted a comprehensive and syste
cefiderocol, including in vitro and in vivo studies an
comparative studies and randomized clinical trials.

I witra studies

The SIDERO-WT analysis investigated the activity o
against  carbapenem-susceptible a

Background (if relevant, e.g. resubm

Cefiderocol has not been previo
classified under the AWaRe (Acce

pathogens (9-11). To date, 30459 samples have
Gram-negative clinical isolates tested in 2014-201!
10 470 in 2016-2017. Cefiderocol was effective at
concentrations (MICs) for more than 99% of isolates
latest surveillance SIDERO-WT study {2016-2017
demonstrated activity against 99.4% of Gram-negat
4 microgram/mL compared with 90.2% for ceftazidi
ceftolozane + tazobactam and 95.5% for colistin.

World Health
Organization

dose i + cilastatin (2 g every 8 hours). The |
was the composite of clinical outcome and microbiol
cure. The response rate for the primary efficacy endpc
the cefiderocol group and 55% (65/119) in the comp
met the criteria to demonstrate non-inferiority vers:
with a prespecified 20% margin. At follow-up, s
was higher in the cefiderocol group than the compar
72.3%), with an adjusted treatment difference of
interval (CI) -0.37% to 18.41%). The microbiologic

95% CI -6.7% to 8.2%, demonstrating th
upper limit of the 95% CI was < 12.5%. Fc
and microbiological eradication at test 1
treatment groups. Clinical cure rates wer
66.7% in the high-dose meropenem grou
-12.7% to 9.0%); microbiological eradic:
group and 48.0% for high-dose meropent
95% CI -12.1% to 10.5%).

The CREDIBLE-CR study was
observational study to evaluate the effic
therapy in patients with confirmed carbap

; s or
infections) (16). No formal or inferential a
to detect differences between the treatmer
outcomes were similar between treatment
and causative carbapenem-resistant patho

The quality of the randomized st
The analysis concluded that the APEKS
risk of bias and the CREDIBLE-CR study

Case reports of cefiderocal use
expanded access programmes have also
A case series of cefiderocol treatment i

modified intention-to-treat population was sig
in the cefiderocol group than the comparator group
adjusted treatment difference in favour of cefideroco
to 27.58%) was statistically significant.

APEKS-NP was a multicentre, double-blind
clinical study comparing cefiderocol with  high-
sckopenci for the treatment of hospital acquire

d bacterial or health
caused by Gram-negati pathogens (15
the intention-to-treat ion, 251 (86%)

Gram-negative pathogen, mcludlng 92 (32%) with |

ilated and with carbap
sistant G gative bacl
30 da;’s with 70% of patients experiencing

Summary of evidence: harms (from the appli
In total, across the APEKS-cUTI, APE
serious adverse events were reported: 22
103 in patients treated with meropenem, 1
cilastatin and 40 in patients treated with b
In the total sample, 56/549 (10.
experienced treatment-related adverse eve..

Appiications for the 22nd EML and the Sth EMLc |

WHO guidelines
C is a newly app so is not yet inclu
formal clinical guidelines. However, its usefulness against sever:
resistant pathogens has been recognized by both WHO and t
Discases Society of America (36, 37).

In the 2019 WHO report on antibacterial agents in clinical ¢

cefiderocol was identified as a sideroph porin that is a
many WHO priority pathogens, m(ludlng extended spectrum bet
producing E Kp carb and oxt

praducing Enterobacterales (36).

Costs/cost-effectiveness
Cefiderocol is appropriate for treating infections caused by ae
negative organisms in adults who have limited treatment option
options may be limited because of multidrug-resistant or carbapen
pathogens, which are associated with higher mortality rates and incr
and economic burden

‘Without definitive evidence that an infection is resistant
treatment, empiric therapy may be used, and appropriate treatn
delayed. A recent systematic review examined the effect of delay
therapy in patients with severe bacterial infections. It concluded tf
was significantly lower in patients who did not experience a delay
the appropriate therapy (38). Several systematic reviews have e
effect of antimicrobial resistance and multidrug-resistant infectio
care costs, and all found an association between increased costs ar
(39-41). As a result, antibiotics that can effectively treat multid
infections can patentially provide health benefits and health care s

The whalesale acquisition of cefiderocol {10 vials) in the Unil
and the USA was reported in the application as £ 1319.00 and 1
respectively. Length of treatment varies from patient to patient, d
infection site and underlying patient conditions. The dose of cefid
with renal function, but for a normal renal function, the standard ¢
infusion every & hours. This represents a daily dose of six vials a da
£791.40 a day in the United Kingdom and US$ 1100 a day in the Ut

A costeffectiveness analysis compared cefiderocal with o

ai to treat urinary tract i and hosp

and ventilator-associated pneumonia caused by confirmed c
resistant pathogens (42). It concluded that cefideracol was a c
option compared with the colistin-based treatment, with an increr
effectiveness ratio of US$ 14 616 per quality-adjusted life year.

- x
C treatments experienced treatment-related adverse: :\'enls Ov:mll

with B aeruginosa, 47 (16%) with A. by ji and <
coli. The all-cause mortality rate at day 14 was 12.4%
and 11.6% for the high-dose meropenem group (tr

there were fewer treatment-emergent adverse events with cefiderocol (344/54%;

62.7%) than with comparator treatments (232/347;

72.6%). The most commeon

adverse reactions for cefiderocol were diarrhoca (8.2%), constipation (4.6%),
pyrexia (4.0%) and urinary tract infection (4.7%).

In total, 22 serious adverse reactions were reported: eight in patients
treated with cefiderocol, six in patients treated with meropenem, one in a
patient treated with imipenem + cilastatin and seven in patients treated with

best available therapy.

ar

| The Selection and Use of Essential Medicines

Availability

Cefiderocol is manufactured by Shionogi
approval from the US Food and Dru
Medicines Agency. It is currently availat
USA. Reimbursement and health-technal
European countries.

Applications for the 22nd EML and

Given the nature of cefiderocol as a last-resort Reserve antibioti
the Committee stressed that special attention should be given to ant
stewardship measures to avoid inappropriate use. Strategies and policies to
ensure access to this high-cost antibiotic in low-resource settings also need
to be defined.

otic
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Other considerations
Not applicable

Committee Recommendations

The Expert Committee noted that antin
health threat and that effective antibioti
negative organisms, such as carbapenen
priority pathogen on WHO's priority path

The Committee further noted
available to treat Gram-negative org
lactamases, which are highly endemic in:
activity against some of the critical and hi
negative pathogens, including those prod
which other antibiotics listed on the EM
Committee also accepted that cefideroc
other beta-lactams.

The Expert Committee noted {
(APEKS-cUTI and APEKS-NF) on wh
cefiderocol is based applied a non-infer
antibiotic trials. Both trials demonstrate
carbapenems with regard to microbiologi
despite large non-inferiority margins beis
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comparing cefiderocol with best available lm'rap} showed similar clinical cure
for of i

s caused by

carbap esistant G -gati

bacteria_ However, there was a higher mortality at the end of the study in the

subset of patients mﬁ.'ctcd with Acinetobacter spp.
The C h

1 the inclusion of cefiderocol in

the complementary list of the EMLasa

Reserve group antibiotic, based on an

acceptable benefit-to-risk profile and high public health need. The increased
mortality observed in the CREDIBLE-CR study was a major concern and
deserves further, careful study. Therefore, the Expert Committee did not
recommend cefiderocol for treatment of proven Acinetobacter spp. infections

at this time.
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Cefiderocol - addition - EML

Proposal

Addition of cefiderocol to the co
of confirmed or suspected infect
negative organisms in adults.
Applicant

Shionogi & Co., Ltd. Osaka, Japar

Public health relevance (burden of ¢
Antimicrobial resistance is esti
year glabally (1-3). If action is
a year will be at risk from drug
has identificd carbapencm-resi

WHO technical department
Comments on the application v
Coordination and Partnership
which supported the inclusion ¢
antibiotic, particularly for use:
suspected carbapenem-resistant i
based on pathogen susceptibilit
inappropriate. The technical dep
and/or strategy to ensure accest
well as the need for stewardship.
EML/EMLc

EML

Section

6.2.3 Reserve group antibiotics
Dose formis) & strengthfs)
Powder for injection: 1 g (as sulfa
Core/complementary

Complementary

Individual/square box listing
Individual

Background (if relevant, e.g. resubm

Cefiderocol has not been previo
classified under the AWaRe (Acce

World Health
Organization

resistant aeruginos
cephalosporin-resistant Enteroba
which new antibiotics are neede|
cephalosporin antibiotic with pot
negative pathogens, including th

In its 2018 surveillancd
Prevention and Control reported
treatments across some Gram-ng
The European Centre estimates t
in the European Union and Eu
by from multidrug-resistant ba
in B aeruginosa, Kiebsiella pnel
significantly to the number of est
2015, in five countries (France, Gj
prevalence of carbapenem-resist
0.14 per 100 000 in the United Ki
carbapenemases appear to vary |
study reports an overall increas)
carbapenem resistance has been
South America and Asia Pacific ¢

Summary of evidence: benefits (fro
The applicant conducted a comp
cefiderocol, including in vitro an|
comparative studies and randomi

I witra studies
The SIDERO-WT analysis invesl
comparators against carbape
pathogens (9-11). To date, 3
Gram-negative clinical isolates §
10 470 in 2016-2017. Cefidero,
concentrations { MICs) for more
latest surveillance SIDERO-W
demonstrated activity against 99|
4 microgram/mL compared with
ceftolozane + tazobactam and 95,
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