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Executive summary

This summary reports the recommendations made by the WHO Expert Committee on the
Selection and Use of Essential Medicines for the 2019 Essential Medicines Lists update.

The 22nd meeting of the WHO Expert Committee on the Selection and Use of Essential Medicines
took place in Geneva, Switzerland, from 1 to 5 April 2019. The aim of the meeting was to review
and update the 20th WHO Model List of Essential Medicines (EML) and the 6th WHO Model List of
Essential Medicines for Children (EMLc).

The Expert Committee considered 65 applications, including proposals to add 53 new
medicines and new formulations of 19 existing medicines, extend the indications for 34 listed
medicines, and to remove 10 medicines or formulations from the lists. The Expert Committee
also considered reports and recommendations from the EML Antibiotics and Cancer Medicines
Working Groups. In accordance with applicable procedures,’ the Expert Committee evaluated
the scientific evidence for the comparative effectiveness, safety and cost-effectiveness of the
medicines in question.

In summary, the Expert Committee:

= recommended the addition of 28 new medicines to the EML (12 to the core list
and 16 to the complementary list);

= recommended the addition of 23 new medicines to the EMLc (6 to the core list
and 17 to the complementary list);

= recommended adding additional indications for 26 currently listed medicines;
= recommended the addition of new formulations of 16 currently listed medicines;

= recommended the deletion of 9 medicines and of specific formulations of a further
4 medicines; and

= rejected 21 applications for inclusion, change or deletion of 31 medicines.

The recommendations are briefly described below in order of their appearance on the Model
Lists according to the classification.

A full summary of changes to the Model Lists is shown in Table 1. The applications not
recommended are listed in Table 2.

' WHO medicines strategy. Geneva: World Health Organization: 2001. See: http://www.who.int/selection_
medicines/committees/subcommittee/2/eeb1098%5b1%5d.pdf.
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Section 6: Anti-infective medicines
Section 6.2: Antibacterials
AWaRe classification of antibiotics

The Expert Committee noted the adoption and utilization of the Access, Watch and Reserve
(AWaRe) classification of antibiotics on the EML by several Member States including the
endorsement of AWaRe by the G20 Health Ministers in 2018.2 Furthermore, a new target
indicator based on AWaRe was adopted that specifies a country-level target of at least 60%
of antibiotic consumption being from the Access group. This indicator is intended to monitor
access to essential medicines and progress towards universal health coverage under the WHO
13" General Programme of Work? The Committee recognized the emerging role of the AWaRe
groups for stewardship and quality improvement programmes.

The Expert Committee recommended that specific listing of antibiotics in the EML and the
allocation of antibiotics to the different AWaRe groups should be distinguished from each other,
recognizing their distinct albeit complementary purposes. The Committee acknowledged that
EML-listed antibiotics represent a parsimonious, evidence-based selection of essential narrow
spectrum antibiotics for first- and second-choice empiric treatment of most common bacterial
infections and a tool for stewardship. However, the AWaRe classification should extend beyond the
EML to all commonly used antibiotics globally. The Committee acknowledged the contributions
of the EML Antibiotics Working Group and endorsed the Working Group’s recommendations for
AWaRe classification of 177 commonly used antibiotics, to better support antibiotic monitoring
and stewardship activities. The Expert Committee recommended the development of an AWaRe
classification database as a searchable resource for countries.

Antibiotics not classified as Access, Watch or Reserve

The Committee recommended, based on the advice of the EML Antibiotics Working Group, that
WHO may wish to consider creating an additional group in the AWaRe classification database
for antibiotics whose use is not evidence-based, nor recommended in high quality international
guidelines, particularly fixed-dose combinations of multiple broad-spectrum antibiotics.
Antibiotics in this group are not included on the Model Lists.

The AWaRe classification database will be published as an Online Appendix to the 2019 Model
Lists and Technical Report of the meeting.

The Expert Committee recommended the re-structuring of Section 6.2 to better accommodate
AWaRe classification, and that antibiotics on the EML be listed in revised sub-sections according
to AWaRe groups, replacing the existing sub-sections based on chemical structure (e.g.,

2 Declaration: G20 Meeting of Health Ministers (4th October 2018, Mar del Plata, Argentina. See: http://
www.g20.utoronto.ca/2018/2018-10-04-health.pdf.

* WHO Thirteenth General Programme of Work, 2019-2023;WHO Impact Framework. See: http://apps.
who.int/gb/ebwha/pdf_files/EB144/B144_7-en pdf.

WHO Technical Report Series, No. 1021, 2019


http://www.g20.utoronto.ca/2018/2018-10-04-health.pdf
http://www.g20.utoronto.ca/2018/2018-10-04-health.pdf
http://apps.who.int/gb/ebwha/pdf_files/EB144/B144_7-en.pdf
http://apps.who.int/gb/ebwha/pdf_files/EB144/B144_7-en.pdf

beta-lactam and other antibacterials). The subsequent sub-sections within Section 6.2 are
re-numbered accordingly:

- 6.2.1: Access group antibiotics

- 6.2.2: Watch group antibiotics

- 6.2.3: Reserve group antibiotics
- 6.2.4: Antileprosy medicines

- 6.2.5: Antituberculosis medicines

Additions, changes and deletions

The Expert Committee recommended for inclusion three new recently registered antibiotics for
treatment of multi-drug resistant infections caused by pathogens ranked as “Critical Priority” on
the WHO Priority pathogens list* and classified under AWaRe as Reserve antibiotics: ceftazidime +
avibactam, meropenem -+ vaborbactam and plazomicin. Four recently registered antibiotics were
not recommended for EML inclusion, but were classified under AWaRE for monitoring purposes
(ceftolozane + tazobactam, eravacycline and omadacycline as Reserve; delafloxacin as Watch).

The Committee recommended first- and second-choice empiric antibiotic treatment options for
enteric fever, surgical prophylaxis and progressive apical dental abscess on the EML and EMLc,
including the addition of cefuroxime (for surgical prophylaxis), classified under AWaRe as a Watch
group antibiotic.

The Committee recommended the removal of aztreonam, fourth- and fifth-generation
cephalosporins (as classes), tigecycline and daptomycin from the EML and EMLc as these
antibiotics did not meet the revised criteria for inclusion on the Model Lists as individual Reserve
group agents (see 6.2.3 Reserve group antibiotics, below). Furthermore, the Committee agreed
that fourth-generation cephalosporins should be re-classified as Watch group as they did not
meet the revised criteria for classification as Reserve. The Committee also recommended the re-
classification of faropenem from the Watch to the Reserve group due to its high potential for
inappropriate use. It is an orally available formulation with a broad-spectrum activity, inappropriate
use of which may further the spread of carbapenemase-producing Enterobacteriaceae.

Section 6.2.1: Access group antibiotics

This category includes antibiotics that have activity against a wide range of commonly
encountered susceptible pathogens while showing lower resistance potential than antibiotics in
Watch and Reserve groups. The following 19 Access group antibiotics are recommended as first
or second choice empiric treatment options for infectious syndromes reviewed by the Expert
Committee, and are listed as individual medicines on the Model Lists to promote optimal use
and with the goal of improving global“access to Access” antibiotics.

* Prioritization of pathogens to guide discovery, research and development of new antibiotics for drug-
resistant bacterial infections, including tuberculosis. See: https://apps.who.int/iris/handle/10665/311820.
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Access group antibiotics included on the 2019 Model Lists

Amikacin Cloxacillin

Amoxicillin Doxycycline

Amoxicillin + clavulanic acid Gentamicin

Ampicillin Metronidazole

Benzathine benzylpenicillin Nitrofurantoin

Benzylpenicillin Phenoxymethylpenicillin
Cefalexin Procaine benzylpenicillin
Cefazolin Spectinomycin

Chloramphenicol Sulfamethoxazole + trimethoprim
Clindamycin -

Section 6.2.2: Watch group antibiotics

The Watch group includes antibiotics that have higher resistance potential and includes
most of the highest priority agents among the list of critically important antimicrobials (CIA)
for human medicine® and/or antibiotics that are at relatively high risk of selection of bacterial
resistance. These medicines should be prioritized as key targets of national and local stewardship
programmes and monitoring. The following 11 Watch group antibiotics are recommended
as essential first or second choice empiric treatment options for a limited number of specific
infectious syndromes and are listed as individual medicines on the WHO Model Lists.

Watch group antibiotics included on the 2019 Model Lists
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> (Critically important antimicrobials for human medicine, 6th Revision. See: https://apps.who.int/iris/
handle/10665/312266.
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Section 6.2.3: Reserve group antibiotics

The Reserve group includes antibiotics that should be reserved for treatment of confirmed or
suspected infections due to multidrug-resistant organisms. Reserve group antibiotics should be
considered as ‘last resort’ options. Seven selected Reserve group antibiotics are listed as individual
medicines on the WHO Model Lists as they have a favourable benefit-risk profile and proven
activity against Critical Priority” or “High Priority” pathogens as identified by the WHO priority
pathogens list, most notably carbapenem-resistant Enterobacteriaceae. These antibiotics should
be globally accessible, but their use should be tailored to highly specific patients and settings,
when alternatives are not suitable or have failed. To preserve their effectiveness these Reserve
group antibiotics should be prioritized as key targets of national and international stewardship
programmes including regular monitoring and reporting of their use.

Reserve group antibiotics included on the 2019 Model Lists

Ceftazidime + avibactam Meropenem + vaborbactam
Colistin Plazomicin

Fosfomycin (intravenous) Polymyxin B

Linezolid

EML Antibiotics/AWaRe Working Group

The Expert Committee acknowledged that the existing EML listings and the classification
of individual medicines to specific AWaRe groups may change slightly over time, due to the
evolving epidemiology of infectious diseases and antimicrobial resistance, changes in the
availability of antibiotics and emergence of new scientific evidence. The ongoing revision and
consolidation of the antibiotics included on the EML and of AWaRe classification is a key activity of
the Working Group, with the aim of balancing the objectives of preserving antibiotic effectiveness
while guaranteeing necessary access. Therefore, the Committee recommended the continuation
of the activities of the EML Antibiotics/AWaRe Working Group.

The Committee recommended that the Working Group should assess the adoption of the AWaRe
classification across countries and further explore how AWaRe can assist in activities to promote
optimal antibiotic stewardship. Some areas needing more investigation are the incorporation of
AWaRe in national essential medicines lists and clinical practice guidelines, and the adaptation
of AWaRe for educational activities to improve antibiotic use. The Committee recommended
the Working Group develop antibiotic stewardship algorithms for Reserve antibiotics to define
how these medicines should be used and how their misuse can be prevented. This includes the
identification of evidence gaps for the recommended uses in clinical practice. The Committee
noted that the current regulatory approval process for new antibiotics, most of which qualify for
the Reserve category due to their activity against priority multidrug-resistant pathogens (usually
carbapenem-resistant pathogens), does not result in adequate evidence to judge their role for
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their optimal clinical use and guide appropriate policy interventions. The Working Group should
identify and document these evidence gaps and propose research strategies for how to address
them. In general, the AWaRe groups, the WHO priority pathogens list and the WHO list of critically
important antimicrobials should become more closely aligned with regard to definitions and
terminology to avoid confusion and the Working Group should support and expand this effort.

Additional proposed activities of the Working Group include the development of policy
documents assessing optimal antibiotic dosage and treatment duration for common infectious
syndromes in both adults and children. This information, together with the Model Lists and
AWaRe classification should inform production of a WHO handbook outlining antibiotic
treatment guidance for high-burden bacterial syndromes. This information should also be made
available in an easily accessible electronic format, e.qg. by incorporating this information into the
electronic EML.

Section 6.2.4: Antituberculosis medicines

The Committee recommended the inclusion of meropenem and of amoxicillin + clavulanic acid
on the complementary list of the EML and EMLc for the new indication of treatment for multidrug-
resistant tuberculosis (MDR-TB). The Committee recommended that imipenem + cilastatin could
be considered as an alternative to meropenem for use in adults. The Committee expressed
concern in relation to increased use of carbapenem antibiotics (classified as Watch group) in the
empiric treatment of MDR-TB and the development of carbapenem resistance and recommended
that ongoing monitoring for the development of resistance be undertaken.

The Committee recommended the addition of several new formulations of currently listed
medicines for use in children: cycloserine, ethambutol, ethionamide, isoniazid, levofloxacin,
linezolid and moxifloxacin. The addition of child-friendly formulations of antituberculosis
medicines is fully in line with the latest WHO guideline recommendations on the management
of MDR- and isoniazid-resistant TB.

The Committee recommended the deletion of capreomycin and kanamycin from the
complementary list of the EML and EMLc, noting that their use is no longer recommended in
WHO guidelines due to increased treatment failure and toxicity when compared to alternative
oral therapeutic options. The Committee also recommended the deletion from the EML of fixed-
dose combination of ethambutol + isoniazid, and specific formulations/strengths of fixed-dose
combinations of isoniazid + pyrazinamide + rifampicin and isoniazid + rifampicin, no longer
recommended in WHO guidelines due to their association with higher rates of treatment failure.

The Committee recommended the addition of bedaquiline to the complementary list of the
EMLc for the treatment of MDR-TB in children aged 6 years and older, as extrapolation of evidence
from adult data suggests good efficacy and benefits outweigh risks. The Committee did not
recommend a change to the age restriction (>6 years) that applies to the listing of delamanid
on the Model Lists, as the evidence used to support the lowering of the age limit in the WHO
Guidelines used a formulation and strength of delamanid that is not currently commercially
available, nor bioequivalent to the formulation and strength included in the EMLc.

WHO Technical Report Series, No. 1021, 2019



The Committee did not recommend the addition of injectable formulations of ethambutol,
isoniazid, p-aminosalicylic acid (PAS) and rifampicin: the Committee noted that WHO recommends
oral treatment regimens, ideally administered in fixed-dose combinations. The Committee also
noted that the availability of the proposed injectable agents was limited and recognized the
potential for inappropriate use of prolonged parenteral anti-TB medicines. The Committee did not
recommend the addition of a new strength formulation of isoniazid oral liquid, giving preference
to dispersible tablet formulations.

Section 6.4.2: Antiretrovirals

For the treatment of human immunodeficiency virus (HIV) infection, the Committee
recommended the addition of the fixed-dose combination of dolutegravir + lamivudine +
tenofovir disoproxil fumarate to the EML, and the addition of dolutegravir to the EMLc, in line with
recommendations in the latest WHO Guidelines. The Committee also recommended addition of
new formulations of raltegravir, ritonavir, and lopinavir + ritonavir. Formulations of abacavir +
lamivudine and zidovudine were recommended for deletion, while formulations of raltegravir
and ritonavir proposed for deletion were recommended to be retained until the availability of
newer, preferred formulations is assured.

Section 6.4.4.2: Medicines for hepatitis C

This section of the list has been amended to differentiate between pangenotypic and non-
pangenotypic direct-acting antivirals, and other antivirals for hepatitis C virus infection.

Section 6.4.4.2.1: Pangenotypic direct-acting antiviral combinations

The Committee recommended the addition of the fixed dose combination of glecaprevir +
pibrentasvir to the EML for the treatment of adult patients with chronic hepatitis C virus infection
based on evidence of pangenotypic effectiveness with acceptable safety, as supported by
current WHO guidelines. The Committee noted that the EML now contains multiple pangenotypic
treatment options for hepatitis C (sofosbuvir + velpatasvir, sofosbuvir/daclatasvir, glecaprevir
+ pibrentasvir) and recommended that they be considered as therapeutically equivalent to
facilitate selection and procurement at country level.

Section 6.4.4.2.2: Non-pangenotypic direct-acting antiviral combinations

The Committee also recommended the deletion from the EML of simeprevir, whose place in
therapy has been superseded by the pangenotypic options. Other non-pangenotypic treatments
could be considered for deletion in the future.

Section 6.5.3.2: (Antimalarial medicines) for chemoprevention

The Committee recommended listing of fixed-dose combination formulations of sulfadoxine
+ pyrimethamine on the EML for the new indication of intermittent preventive treatment of
malaria in pregnancy (IPTp), and on the EMLc for the new indication of intermittent preventive
treatment of malaria in infancy (IPTi); and the addition of co-packaged formulations of
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amodiaquine and sulfadoxine + pyrimethamine dispersible tablets to the EMLc for seasonal
malaria chemoprevention, in line with recommendations in WHO guidelines for the treatment
of malaria.

Section 6.5.5.1: African trypanosomiasis

The Committee recommended the addition of fexinidazole to the EML and EMLc as an orally-
administered treatment for treatment of 15t and 2" stages of human African trypanosomiasis
due to Trypanosoma brucei gambiense infection.

Section 6.6: Medicines for ectoparasitic infections (New)

The Committee recommended listing of ivermectin on the EML and EMLc for the new indication
of treatment of scabies, in a new sub-section of the list for ectoparasitic infections. The Committee
noted the potential advantages of single-dose oral administration of ivermectin compared to
topically administered alternatives in terms of improved compliance.

Section 7: Antimigraine medicines

The Committee did not recommend the addition of sumatriptan to the EML for the treatment of
adult patients with acute migraine. The Committee noted that available evidence supports the
greater effectiveness of sumatriptan compared to placebo, but evidence comparing sumatriptan
with analgesics currently included on the EML for treatment of migraine (aspirin and paracetamol)
showed varying results, including no difference in effect. At its next meeting, the Committee
would welcome a review of additional data of the role in therapy of sumatriptan in the context
of other migraine therapies and current guideline recommendations.

Section 8: Immunomodulators and antineoplastics (Re-named)
Section 8.1: Immunomodulators for non-malignant disease (Re-named)

Anti-TNF biologics for chronic inflammatory conditions: The Committee recommended the
addition of adalimumab to the complementary list of the EML and EMLc for use in the treatment
of chronic inflammatory autoimmune disorders — rheumatoid arthritis, ankylosing spondylitis,
juvenile idiopathic arthritis and Crohn disease based on a positive benefit-risk profile as second-
line treatment (after methotrexate). Adalimumab is listed with a square box, representative of the
class of tumour necrosis factor alpha (TNF-a) inhibitors, including biosimilars. Alternatives were
limited to etanercept and infliximab on the EMLc and to etanercept, infliximab, certolizumab
pegol and golimumab on the EML. The Committee recognized that these medicines are associated
with a significant budget impact to health systems as they are used for long periods and are
often highly priced. However, the availability of several therapeutically equivalent alternatives
and increased availability of biosimilar products could lead to more market competition and
reduced prices.
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addition to the EML and EMLc of glatiramer acetate, fingolimod and ocrelizumab at this time.
The Committee acknowledged the application’s approach to increase access to MS treatments
by prioritizing selected treatment options. However, the Committee noted that some relevant
therapeutic options for MS were not included in the application (azathioprine and natalizumab)
or were not given full consideration (rituximab). The superiority of presented medicines over other
therapeutic options in the outcomes considered (benefits, harms, affordability) did not clearly
emerge. The Committee would therefore welcome a revised application that comprehensively
reviews the relative roles of relevant available medicines for MS.

Section 8.2: Antineoplastic and supportive medicines (Re-named)

This section has been updated and amended to include sub-sections that better represent the
pharmacologically diverse medicines currently listed:

- 8.2.1: Cytotoxic medicines

- 8.2.2:Targeted therapies

- 8.2.3:Immunomodulators

- 8.2.4:Hormones and antihormones
- 8.2.5: Supportive medicines

Applications for new cancer medicines were the received from various sources, including a WHO
Secretariat-led effort to engage with expert stakeholders through the Cancer Medicines Working
Group to identify and prioritize the most effective cancer medicines for indications where they
have clinically relevant benefits.

The Committee recommended listing for a number of new high-priced cancer medicines for
specific indications on the complementary list of the EML.

Melanoma: nivolumab (with a square box indicating pembrolizumab as a therapeutically
equivalent alternative) for first-line monotherapy in patients with unresectable and metastatic
melanoma. Both these medicines demonstrated highly relevant increases in overall survival and
represent the first medicines on the EML for metastatic melanoma.

Multiple myeloma: bortezomib, lenalidomide, thalidomide and melphalan for the treatment of
patients with newly-diagnosed multiple myeloma in both non-transplant and transplant eligible/
available settings. These medicines demonstrated large improvements in survival with acceptable
safety and represent the first medicines on the EML for multiple myeloma.

Lung cancer: erlotinib (with a square box indicating afatinib and gefitinib as therapeutically
equivalent alternatives) for first-line treatment of epidermal growth factor receptor (EGFR)
mutation-positive advanced non-small cell lung cancer. These medicines demonstrated relevant
survival benefits (similar to that of cytotoxic chemotherapy) and offer better toxicity profiles and
improved quality of life compared to chemotherapy.

Prostate cancer: abiraterone for the treatment of patients with metastatic castration-resistant
prostate cancer. Abiraterone demonstrated relevant survival benefits for patients and an
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acceptable safety profile. It is associated with potential advantages in terms of emerging dosing
strategies, lower pill burden and availability of generics, which would be associated with cost-
savings compared to similarly effective enzalutamide. Enzalutamide was not recommended for
listing on the EML.

Leukaemias (EML and EMLC): arsenic (oral and IV formulations) for use in the treatment of
patients with acute promyelocytic leukaemia. Arsenic-containing regimens were associated with
less toxicity, high response rates and greater survival benefits compared to standard regimens.
Pegaspargase was recommended for treatment of patients with acute lymphoblastic leukaemia as
it is associated with less immunogenicity and antibody development compared to asparaginase.

The listings of some cancer medicines currently on the EML were recommended to be extended
to include new indications of cervical cancer and multiple myeloma. Additionally, listing of 10
medicines currently included on the EML were recommended to be extended to the EMLc and
additional indications were recommended for 11 cancer medicines currently included on the
EMLc to improve access to these medicines for children. Refer to Table 1 for details.

The applications for cancer medicines that were not recommended for listing on the EML were:

- nivolumab, pembrolizumab and atezolizumab for the treatment of non-small
cell lung cancer, as the Committee considered that their place in therapy for this
condition is still evolving and that more data with longer follow-up are needed
to better demonstrate estimates of their actual magnitude of benefit;

- pertuzumab for human epidermal growth factor receptor 2 (HER2)-positive
breast cancer, as the evidence did not demonstrate a clinically meaningful
survival benefit in early stage disease. A large overall survival benefit has been
demonstrated in a single trial in metastatic disease, but similar results have not
been seen in other trials. The Committee recommended further independent
analysis of data from existing and ongoing trials be undertaken to inform
future consideration for EML listing.

- Trastuzumab emtansine for HER2 positive breast cancer, because while it
demonstrates a relevant survival benefit, its use as second-line treatment of
metastatic disease was considered not to be a priority in the context of treatment
of breast cancer, and alternative EML-listed options are available.

—  Subcutaneous formulations of rituximab and trastuzumab, as the Committee
was concerned that listing of these formulations, for which biosimilars are not
yet available, could limit competition and therefore limit access for patients.

EML Cancer Medicines Working Group

The Expert Committee acknowledged the work of the EML Cancer Medicines Working Group and
endorsed the Working Group recommendations that WHO adopt a threshold for benefit of at least
four to six months survival gain to be considered as candidates for EML inclusion. The Committee
acknowledged the role of the European Society For Medical Oncology (ESMO) Magnitude of
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Clinical Benefit Scale® (ESMO-MCBS) as a screening tool to identify cancer treatments that have
potential therapeutic value that warrants full evaluation for EML listing. Potential new EML cancer
medicines, in general, should have a score on the ESMO-MCBS of A or B in the curative setting
and of 4 or 5 in the non-curative setting. These scores would support a medicine being evaluated
by the Expert Committee for inclusion in the EML through a full application.

The Committee recommended the continuation and further expansion of the activities of the
Working Group. This should include the updated revision of treatment protocols for cancers
previously considered by the Committee and identification of new cancer medicines that meet
the above-mentioned criteria to be candidates for consideration of inclusion on the EML.

The Working Group should also review the issues being experienced at country level in relation
to implementation of EML cancer medicine recommendations and access to cancer medicines.
The Committee recommended the need for consolidation of cancer medicine recommendations
and EML listings through a broader technical advisory group meeting, with country engagement
to support implementation within a UHC perspective.

Section 10: Medicines affecting the blood
Section 10.2: Medicines affecting coagulation

The Committee recommended the addition of dabigatran to the core list of the EML, with a
square box (representative of the direct oral anticoagulants including apixaban, edoxaban and
rivaroxaban) for the prevention of stroke and systemic embolism in patients with nonvalvular atrial
fibrillation, and for the treatment of venous thromboembolism. These medicines have a similar
overall benefit-risk profile compared to warfarin, are associated with a lower risk of major bleeding,
and may be particularly beneficial in settings where warfarin monitoring is not available.

Section 12: Cardiovascular medicines
Section 12.3: Antihypertensive medicines

The Committee recommended the addition of four, two-drug fixed-dose combination formulations
to the core list of the EML for the treatment of hypertension: lisinopril + amlodipine, lisinopril
+ hydrochlorothiazide, telmisartan + amlodipine and telmisartan + hydrochlorothiazide. Each
component is listed with a square box as representative of the relevant pharmacological classes.
The Committee accepted that fixed-dose combinations may confer advantages for patients over
single medicines given concomitantly in terms of better adherence and reduced pill burden.
However, the Committee considered that the ongoing availability of single agent antihypertensive
medicines remains critical to allow treatment modification where necessary.

¢ For European Society For Medical Oncology (ESMO) Magnitude of Clinical Benefit Scale (ESMO-MCBS),
see: https://www.esmo.org/score/cards.

Xvii


https://www.esmo.org/score/cards

Section 12.5.2: Thrombolytic medicines

The Committee recommended the addition of alteplase to the complementary list of the EML
for use in patients diagnosed with acute ischaemic stroke. The Committee noted that alteplase
thrombolysis is associated with reductions in death and dependence when administered within
4.5 hours of the onset of stroke symptoms. Optimal use will require timely and highly organized
care pathways, in facilities equipped and capable of managing stroke patients.

Section 17: Gastrointestinal medicines
Section 17.2: Antiemetic medicines

The Committee recommended the addition of aprepitant to the complementary list of the
EML and EMLc for management of chemotherapy-induced nausea and vomiting in patients
undergoing moderately- to highly-emetogenic chemotherapy, as it has been shown to be
more effective than standard antiemetics. The Committee also recommended the addition of a
square box to the current listings of ondansetron on the EML and EMLc, indicating therapeutic
equivalence among 5HT3 receptor antagonists.

Section 17.5: Medicines used in diarrhoea

The Expert Committee recommended listing on the core list of the EMLc of a co-packaged
presentation of oral rehydration salts and zinc sulfate tablets, noting the recommendations for
co-administration of the two components in the management of diarrhoea in children. The co-
packaged product was considered practical, and likely to support better adherence to treatment.

Section 18: Medicines for endocrine disorders (Re-named)

This section has been updated and amended to include only medicines for endocrine disorders
in revised sub-sections as follows:

- 18.1: Adrenal hormones and synthetic substitutes
- 18.2: Androgens

- 18.3: Estrogens

- 18.4: Progestogens

- 18.5: Medicines for diabetes

- 18.6: Medicines for hypoglycaemia

- 18.7: Thyroid hormones and antithyroid medicines

Contraceptives and other medicines for reproductive health have been transferred to Section 22
(see below).

Section 18.5: Medicines for diabetes

The Committee acknowledged that insulin is a life-saving essential medicine for which a
compelling public health need exists. Yet, despite being available for almost 100 years, achieving
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reliable, equitable and affordable access to insulin remains a public health challenge in many
countries. The Committee recognized the need for a wider understanding of the complexities
of access to insulin and the current insulin market and recommended WHO to prioritize the
coordination of a series of actions to address the issues of insulin access and affordability.

This WHO coordinated approach should aim at tackling the different aspects of the current
situation of sub-optimal access to insulin in many countries. This includes:

- establishment of a WHO technical working group on access to insulin;

- consultation with Member States and other stakeholders to identify/clarify
barriers to access at country level;

- strategies to address current regulatory barriers for biosimilar insulins, including
the expansion of the WHO Prequalification Programme;

- development of a comprehensive approach to address insulin prices, including
new mechanisms for pooled procurement through UN supply agencies (e.g.
UNICEF and UNDP) and through providing support for countries;

- identification of evidence and research gaps regarding insulin use and supply,
including setting-specific differences in clinical practice and health systems.

The Committee did not recommend the addition of insulin analogues to the EML, reiterating
the conclusion of the 2017 Expert Committee, that while long-acting insulin analogues are
an effective treatment for type 1 diabetes, the available evidence shows efficacy and safety
advantages of analogues compared to human insulin which are insufficiently large to justify
the cost differential that continues to exist. In the absence of other coordinated actions, the
Committee considered that the inclusion of insulin analogues for adults on the EML would be
inadequate to address the underlying issues of poor access and affordability of insulins. The
Committee would therefore welcome a report that comprehensively describes the actions that
are undertaken over the next two years and an application that reviews in greater depth the
current challenges for optimal global access and the role of insulin analogues in children.

Section 18.6: Medicines for hypoglycaemia

The Committee recommended addition of diazoxide on the complementary list of the EMLc for
the management of hypoglycaemia secondary to prolonged hyperinsulinism, based on a positive
benefit-to-risk ratio and for its impact on reducing the serious neurological consequences of
untreated hyperinsulinism in newborns.

Section 18.7: Thyroid hormones and antithyroid medicines

The Committee recommended the addition of methimazole with a square box to the core list of
the EML and to the complementary list of the EMLc for the treatment of primary hyperthyroidism.
Carbimazole is a therapeutically equivalent alternative. The Committee also recommended that
the square box be removed from the listing of propylthiouracil on the EML. Propylthiouracil
remains the recommended first-line treatment for women in the first trimester of pregnancy, and
in patients for whom first-line treatment with methimazole (or carbimazole) is not appropriate
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or available. Propylthiouracil remains listed on the complementary list of the EMLc for use in
patients for whom alternative first-line treatment is not appropriate or available.

Section 19: Immunologicals
Section 19.3: Vaccines

This section was updated by the Secretariat for consistency and alignment with the most recent
WHO immunization policy recommendations and vaccine position papers. Dengue vaccine was
added to the EML and EMLc for use in some high-risk populations, in line with the September
2018 dengue vaccine WHO position paper.

Section 22: Medicines for reproductive health and perinatal care
(Re-named)

This section has been updated and amended to include contraceptives and other medicines for
reproductive health, maternal and neonatal care (from Sections 18, 22 and 29).

Section 22.3: Uterotonics

The Committee recommended the addition of heat-stable carbetocin injection to the core list
of the EML for the prevention of postpartum haemorrhage based on similar effects compared
to oxytocin for efficacy and safety outcomes. The Committee agreed that heat-stable carbetocin
may offer advantages over oxytocin in some settings as it does not require cold chain transport
or refrigerated storage.

The Committee did not recommend deletion of the indication of prevention of post-partum
haemorrhage for misoprostol, noting that misoprostol is recommended in WHO guidelines as
an alternative to oxytocin in settings where injectable uterotonics are not available or cannot be
safely administered.

The Committee recommended the transfer of mifepristone — misoprostol from the complementary
to the core list of the EML, and removal of the note accompanying the listing stating, “Requires
close medical supervision’, based on the evidence presented that close medical supervision is
not required for its safe and effective use. The Committee also recommended the addition of a
co-packaged presentation of mifepristone and misoprostol to the core list of the EML.

Recalling that their role and responsibility is to provide WHO with technical guidance in relation
to the selection and use of essential medicines, the Committee noted that its mandate did not
extend to providing advice regarding the statement “Where permitted under national law and
where culturally appropriate”. Subsequent to the Committee meeting, the Director-General, in
consultation with the Department of Essential Medicines and Health Products, decided that no
change to the statement be made.
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Section 22.6: Other medicines administered to the mother

The Committee recommended the addition of tranexamic acid to the core list of the EML for
the new indication of treatment of postpartum haemorrhage (PPH), to be used as part of the
standard PPH treatment package, including fluid replacement, uterotonics surgical and non-
surgical interventions, in accordance with WHO guidelines.

Section 24: Medicines for mental and behavioural disorders

The Committee did not recommend inclusion of methylphenidate on the Model Lists for the
treatment of attention-deficit hyperactivity disorder (ADHD) due to uncertainties in the estimates
of benefit, and concerns regarding the quality and limitations of the available evidence for both
benefit and harm.

Section 24.2.1: Medicines used in depressive disorders

The Committee recommended the addition of a square box to the listing of fluoxetine on
the core list of the EML for the treatment of depressive disorders. The Committee noted that
medicines within the pharmacological class of selective serotonin reuptake inhibitors (SSRI)
have demonstrated efficacy, but can differ in terms of pharmacokinetics, adverse events and
drug-interaction profiles. The availability of different SSRIs as essential medicines may be
beneficial at the country level to expand therapeutic alternatives for patients and support better
procurement. The Committee considered that it was not necessary to add escitalopram to the
EML, as the addition of the square box to fluoxetine would allow the selection of escitalopram
at national level.

Section 25: Medicines acting on the respiratory tract

The Committee recommended the addition of tiotropium to the core list of the EML, with a
square box as representative of the pharmacological class of long-acting muscarinic antagonists
(LAMA) for the treatment of chronic obstructive pulmonary disease (COPD), based on evidence of
effectiveness in controlling COPD symptoms and reducing exacerbations, and acceptable safety.

Section 27: Vitamins and minerals

The Committee recommended a correction to the listed strength of iodine capsules to 190 mg, to
accurately reflect the quantitative composition of this product.

The Committee recommended the addition of multiple micronutrient powders to the core list
of the EMLc for the prevention of anaemia in infants and children, noting that a standardized
product monograph is to be included in the United States Pharmacopoeia.

Section 29: Medicines for diseases of joints

Formerly Section 30. Re-numbered following the transfer of medicines specific for neonatal care
to Section 22. The former Section 30 has been deleted.
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Follow up decisions from the 2017 Expert Committee meeting
Oseltamivir

The Committee noted the advice from the WHO Secretariat that the WHO Guidelines for clinical
management of influenza are in the process of being updated, but the recommendations of
the guideline development group were not yet available. The Committee recommended that
no change be made to the current listing for oseltamivir on the Model Lists until the updated
guidelines and supporting evidence can be reviewed.

Ready-to-use therapeutic food

The Committee did not recommend the addition of ready-to-use therapeutic food (RUTF) to
the Model Lists for the treatment of severe acute malnutrition, but again acknowledged the
effectiveness of this product for this condition. The Committee considered that the comprehensive
report prepared by the WHO Department of Nutrition in response to the request of the previous
Expert Committee, highlighted the divided opinions and ongoing uncertainty of the implications
at country level of listing RUTF as a medicine on the Model List.

Working Group on Transparency and Access to Clinical Trial Data

The Committee reiterated its recommendation from 2017 to establish a working group on
transparency and timely public disclosure of all clinical trial results and available data. The Working
Group should identify strategic actions to address factors known to impact the availability of
reliable data informing applications for the inclusion or removal of medicines on the Model Lists.
Such factors include selective outcome reporting, publication bias and open access to clinical
trial results. This Working Group could also action the recommendation made by the Expert
Committee for further independent analysis of data for pertuzumab in breast cancer.

Improving access to and affordability of essential medicines

Throughout the meeting, the Committee repeatedly noted and discussed the issue of improving
access to high-priced essential medicines (e.g. insulin, immunomodulators and new cancer
medicines) and the issue of affordability for health systems and patients.

The Committee acknowledged the limited role of WHO in price-setting at the country level, but
identified several different actions that could contribute to making some of the recently listed
essential medicines more affordable at the country level:

1. A wider adoption of biosimilars.

Expanding the remit of the Medicines Patent Pool.

The role of pooled procurement/tendering.

Use of flexibilities enshrined in the WHO TRIPS agreement.

AR

Other existing instruments.
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1. Biosimilars

With the addition of new biological medicines to the Model Lists in 2019, the Committee
recognized that biologicals, including biosimilars, are associated with a significant budget
impact to health systems. However, the availability of several therapeutically equivalent
alternatives and the increasing availability of biosimilar products could lead to greater market
competition, improved patient access and reduced costs. Access to biosimilars is critical for
achieving affordable access to many biological medicines including new cancer treatments
and immunomodulators for chronic inflammatory conditions such as rheumatoid arthritis. The
Committee noted, with concern, the limited progress to date with access to biosimilars of some
essential medicines (e.g. rituximab).

The Committee recommended that WHO expand its Prequalification Programme to include
biosimilars of medicines listed on the EML, such that they are routinely evaluated along with the
reference product, to ensure accessibility and affordability to quality-assured products.

The Expert Committee considered the issue of interchangeability of biosimilar products as a
very important one for wider access and a crucial aspect to foster competition. The Committee
recommended that the EML Secretariat develops a concept note to summarize all the issues
and barriers to full interchangeability for wider access to affordable biosimilars for consideration
by the Expert Committee in 2021.

Finally, the Committee considered that where biosimilars of listed essential medicines exist, these
are considered therapeutically equivalent also for procurement purposes.

2. The expanded role of the Medicines Patent Pool

The Medicines Patent Pool (MPP), a public health organization funded by Unitaid, has played
a significant role in facilitating affordable access to essential medicines in the field of HIV and
hepatitis C virus (HCV) through its public health-oriented licences with originator companies.
To date, the MPP has licences on 14 medicines on the WHO EML. Licensing through the MPP of
patented essential medicines for the treatment of tuberculosis (e.g. bedaquiline) would also be a
welcome contribution to improving access.

The recent expansion of the MPP to other patented essential medicines beyond HIV, hepatitis C
and tuberculosis represents a real opportunity to facilitate affordable access to some of the
new medicines that have been added to the list this year in low and middle-income countries
(LMICs). Licensing through the MPP could, for example, contribute to facilitating access to some
of the cancer medicines, the novel oral anticoagulants, the new antibiotics and the heat-stable
formulation of carbetocin. In the case of cancer, it would be important that the MPP also explore
the application of its model to biotherapeutics so as to facilitate early entry of biosimilars through
voluntary licensing agreements in LMICs.
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3. The role of pooled procurement and tendering

The square box symbol () is primarily intended to indicate similar clinical performance within
a pharmacological class of medicines on the EML. The listed medicine should be the example
of the class for which there is the best evidence for effectiveness and safety. In some cases, this
may be the first medicine that is licensed for marketing; in other instances, subsequently licensed
compounds may be safer or more effective. Where there is no difference in terms of efficacy
and safety data, the listed medicine should be the one that is generally available at the lowest
price, based on international drug price information sources. Examples of pharmacological
classes with established therapeutic equivalence include proton pump inhibitors, ACE inhibitors
and erythropoietins.

More recently, the square box has been selectively applied to some listings, indicating specific
acceptable alternative options such as for morphine and enoxaparin. A square box was applied
to three pangenotypic regimens for hepatitis C, to indicate similar clinical performance across
the combination regimens.

When there are multiple options within the same pharmacological class or in the same
therapeutic area there can be substantial market competition that can allow for price reductions.
Large price reductions can be the result of tendering processes at the country or local level.
Applying the square box concept can improve outcomes in pooled procurement activities at
national or sub-national levels, and has the advantage of improving transparent governance.

The Committee recommended a comprehensive review of medicines listed with a square box
on the Model Lists be undertaken for consideration at its next meeting. The review will provide
greater clarity for countries regarding application of the square box concept for national essential
medicines lists selection and procurement.

4, Use of TRIPS flexibilities in line with the Doha Declaration on TRIPS and
Public Health

Application and management of intellectual property should contribute to innovation and
promotion of public health, in line with WHO Global strategy and plan of action on public health,
innovation and intellectual property.

Member States have the possibility to make use of the provisions that provide public health
flexibilities contained in the Agreement on Trade-Related Aspects of Intellectual Property Rights,
including the public health flexibilities recognized by the Doha Ministerial Declaration on the TRIPS
Agreement and Public Health in order to promote access to essential medicines.

5. Other existing instruments

Countries can define different pricing policies on how prices are set and negotiated at the
national level. However, medicines prices are the end result of a number of measures, actions and
contextual factors (such as market size and cost structures) acting at a country level. These can
involve different stakeholders that include regulators, reimbursement systems/third-party payers,
and competition authorities.
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Competition law and policies are also instruments available to governments in addressing
public health concerns, competition policy has an important role to play in ensuring access to
medical technology and fostering innovation in the pharmaceutical sector®

All applications and documents reviewed by the Expert Committee are available on the WHO
website at: https://www.who.int/selection_medicines/committees/expert/22/en/.

Table 1

Recommended additions, changes and deletions on the 2019 EML and EMLc

EML - New medicines added

EMLc - New medicines added

Medicine

Indication

Medicine

Indication

Abiraterone

Prostate cancer

O Adalimumab

Chronic systemic
inflammatory conditions

O Adalimumab Chronic systemic All-trans retinoid Acute promyelocytic
inflammatory conditions | acid (ATRA) leukaemia

Alteplase Thrombolytic Aprepitant Nausea and vomiting

Aprepitant Nausea and vomiting Arsenic trioxide Acute promyelocytic

leukaemia

Arsenic trioxide

Acute promyelocytic
leukaemia

Bedaquiline

Tuberculosis

Bortezomib Multiple myeloma Ceftazidime + Reserve antibiotic
avibactam
Carbetocin Post-partum Cefuroxime Surgical prophylaxis
haemorrhage
Ceftazidime + Reserve antibiotic Dasatinib Imatinib-resistant chronic

avibactam myeloid leukaemia (CML)
Cefuroxime Surgical prophylaxis Dengue vaccine Vaccine

O Dabigatran Anticoagulant Diazoxide Hypoglycaemia

Dengue vaccine Vaccine Dolutegravir HIV

Dolutegravir + HIV O Enoxaparin Anticoagulant
lamivudine +

tenofovir

O Erlotinib Lung cancer Fexinidazole Human African

trypanosomiasis

& Promoting access to medical technologies and innovation: intersections between public health,
intellectual property and trade. See: http://www.who.int/iris/handle/10665/78069.
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Table 1 continued

EML - New medicines added

EMLc - New medicines added

Medicine Indication Medicine Indication
Fexinidazole Human African Fluorouracil Nasopharyngeal cancer,
trypanosomiasis metastatic colorectal

cancer, early colon cancer,
early rectal cancer

Glecaprevir + Hepatitis C Imatinib Chronic myeloid

pibrentasvir leukaemia,
gastrointestinal stromal
tumour

Lenalidomide Multiple myeloma Irinotecan Metastatic colorectal

cancer

O Lisinopril + Hypertension O Methimazole Hyperthyroidism

O amlodipine

O Lisinopril + Hypertension Multiple Prevention of anaemia

O hydrochlorothi- micronutrient

azide powders

Melphalan Multiple myeloma Nilotinib Imatinib-resistant CML

Meropenem + Reserve antibiotic Oxaliplatin Metastatic colorectal

vaborbactam cancer, early colon
cancer

O Methimazole Hyperthyroidism Pegaspargase Acute lymphoblastic

leukaemia

O Nivolumab Metastatic melanoma Procarbazine Hodgkin lymphoma

Pegaspargase Acute lymphoblastic RIF oral arsenic Acute promyelocytic
leukaemia formulation leukaemia

Plazomicin Reserve antibiotic Rituximab Diffuse large B-cell

lymphoma

RIF oral arsenic
formulation

Acute promyelocytic
leukaemia

O Telmisartan +
O amlodipine

Hypertension

O Telmisartan +
O hydrochlorothi-
azide

Hypertension

Thalidomide

Multiple myeloma

O Tiotropium

COPD




Executive summary :

EML - New/changed indications

EMLc - New/changed indications

Medicine

Indication

Medicine

Indication

Amoxicillin

Dental abscess

Amoxicillin

Dental abscess

Amoxicillin +
clavulanic acid

Surgical prophylaxis,
MDR-TB

Amoxicillin +
clavulanic acid

Surgical prophylaxis,
MDR-TB

Azithromycin

Enteric fever

Azithromycin

Enteric fever

Carboplatin

Cervical cancer

Bleomycin

Kaposi sarcoma

Cefazolin

Surgical prophylaxis

Cefazolin

Surgical prophylaxis

Ceftriaxone

Enteric fever

Ceftriaxone

Enteric fever

Ciprofloxacin

Enteric fever

Ciprofloxacin

Enteric fever

Cisplatin Cervical cancer Cisplatin Nasopharyngeal cancer

Cyclophosphamide  Multiple myeloma Cyclophosphamide Diffuse large B cell
lymphoma

Dexamethasone Multiple myeloma Cytarabine Acute myeloid leukaemia,
acute promyelocytic
leukaemia

Doxorubicin Multiple myeloma Daunorubicin Acute promyelocytic
leukaemia

Gentamicin Surgical prophylaxis Doxorubicin Diffuse large B cell
lymphoma, Kaposi
sarcoma

Ivermectin Scabies Gentamicin Surgical prophylaxis

Meropenem MDR-TB Hydroxycarbamide  Chronic myeloid
leukaemia

Metronidazole Surgical prophylaxis Ivermectin Scabies

Phenoxymethyl- Dental abscess Mercaptopurine Acute promyelocytic
penicillin leukaemia
Prednisolone Multiple myeloma, Meropenem MDR-TB

prostate cancer
Sulfadoxine + Malaria - Intermittent Methotrexate Acute promyelocytic

pyrimethamine

preventive treatment in
pregnancy

leukaemia

Tranexamic acid

Post-partum
haemorrhage

Metronidazole

Surgical prophylaxis

Phenoxymethyl-
penicillin

Dental abscess
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Table 1 continued

EML - New/changed indications

EMLc - New/changed indications

Medicine

Indication

Medicine

Indication

Prednisolone

Diffuse large B-cell
lymphoma

Sulfadoxine +
pyrimethamine

Malaria - intermittent
preventive treatment in
infancy

Vincristine

Diffuse large B-cell
lymphoma, Kaposi
sarcoma

EML - New formulation/strength

EMLc - New formulation/strength

Medicine

Indication

Medicine

Indication

Calcium folinate

Tablet 5 mg and 25 mg

Amodiaquine
with sulfadoxine +
pyrimethamine

Co-package

Cyclophosphamide Tablet 50 mg Calcium folinate Tablet 5 mg and 25 mg
Etoposide Capsule 50 mg Cyclophosphamide Tablet 50 mg
Mifepristone- Co-package Cycloserine Solid oral dosage form
misoprostol 125 mg
Raltegravir Granules 100 mg Ethambutol Dispersible tablet 100 mg
Ritonavir Oral powder 100 mg Ethionamide Dispersible tablet 125 mg
Etoposide Capsule 50 mg
Isoniazid Dispersible tablet 100 mg

Levofloxacin

Dispersible tablet 100 mg

Linezolid Dispersible tablet 150 mg
Lopinavir + Granules 40 mg + 10 mg
ritonavir

Moxifloxacin Dispersible tablet 100 mg
ORS + zinc sulfate  Co-package

Raltegravir Granules 100 mg
Ritonavir Oral powder 100 mg




EML - Medicines/formulations deleted

EMLc - Medicines/formulations deleted

Medicine Indication Medicine Indication

Abacavir + Dispersible tablet 60 mg | Abacavir + Dispersible tablet 60 mg
lamivudine +30mg lamivudine +30mg

Aztreonam Powder for injection Aztreonam Powder for injection

19:29

19:29

Capreomycin

Powder for injection 1 g

Capreomycin

Powder for injection 1 g

Daptomycin

Powder for injection
350 mg, 500 mg

Daptomycin

Powder for injection
350 mg, 500 mg

Ethambutol +
isoniazid

Tablet 400 mg + 150 mg

Fifth-generation
cephalosporins:
e.g., ceftaroline

Powder for injection
400 mg; 600 mg

Fifth-generation
cephalosporins:
e.g., ceftaroline

Powder for injection
400 mg; 600 mg

Fourth-generation
cephalosporins:
e.g., cefepime

Powder for injection
500mg;19;29

Fourth-generation ~ Powder for injection Kanamycin Powder for injection 1 g
cephalosporins: 500mg;1g;2g
e.g., cefepime
Isoniazid + Tablet 150 mg + 500 mg | Tigecycline Powder for injection
pyrazinamide + +150 mg 50 mg
rifampicin
Isoniazid + Tablet 60 mg + 60 mg; Zidovudine Dispersible tablet 60 mg
rifampicin 150 mg + 150 mg
Kanamycin Powder for injection 1 g
Simeprevir Capsule 150 mg
Tigecycline Powder for injection
50 mg
Zidovudine Dispersible tablet 60 mg

Other changes to listings

Clofazimine Replace ‘capsule’ with ‘solid oral dosage form’ EML and EMLc
Rifabutin Replace ‘capsule’ with ‘solid oral dosage form’ EML
Propylthiouracil Remove square box, add note “for use when alternative | EML

first-line treatment is not appropriate or available; and
in patients during the first trimester of pregnancy”
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Table 1 continued

Other changes to listings

Propylthiouracil Add note “for use when alternative first-line treatment EMLc

is not appropriate or available”
Fluoxetine Add square box EML
lodine capsules Amend strength from 200 mg to 190 mg EML and EMLc
Ondansetron Add square box EML and EMLc
Mifepristone- Transfer from complementary to core list, remove note EML
misoprostol regarding requirement for close medical supervision

Changes to terminology of indications

2017 2019
Infections Chlamydia trachomatis Sexually transmitted infection due to
Chlamydia trachomatis
Neisseria gonorrhoeae Gonorrhoea
Trichomonas vaginalis Trichomoniasis
Cancers Acute myelogenous leukaemia Acute myeloid leukaemia
Wilms tumour Nephroblastoma (Wilms tumour)

Changes to sections and sub-sections of the Model Lists

2017 2019

Section 6.2: Antibacterials

6.2.1 Beta-lactam medicines 6.2.1 Access group antibiotics
6.2.2 Other antibacterials 6.2.2 Watch group antibiotics
6.2.3 Antileprosy medicines 6.2.3 Reserve group antibiotics
6.2.4 Antituberculosis medicines 6.2.4 Antileprosy medicines

6.2.5 Antituberculosis medicines

6.6 Medicines for ectoparasitic infections

Section 6.4.4.2: Medicines for hepatitis C

6.4.4.2.1 Nucleotide polymerase inhibitors 6.4.4.2.1 O Pangenotypic direct-acting
antiviral combinations
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Table 1 continued

Changes to sections and sub-sections of the Model Lists

2017 2019

6.4.4.2.2 Protease inhibitors 6.4.4.2.2 Non-pangenotypic direct-acting
antiviral combinations

6.4.4.2.3 NS5A inhibitors 6.4.4.2.3 Other antivirals for hepatitis C

6.4.4.2.4 Non-nucleoside polymerase 6.4.4.2.4 Deleted

inhibitors

6.4.4.2.5 Other antivirals 6.4.4.2.5 Deleted

Section 8: RENAMED - Immunomodulators and antineoplastics (was Antineoplastics and
immunosuppressives)

8.1 Immunosuppressive medicines 8.1 Immunomodulators for non-malignant
disease
8.2 Cytotoxic and adjuvant medicines 8.2 Antineoplastics and supportive medicines

8.2.1 Cytotoxic medicines

8.2.2 Targeted therapies

8.2.3 Immunomodulators

8.2.4 Hormones and antihormones

8.2.5 Supportive medicines

8.3 Hormones and antihormones 8.3 Deleted

Section 18: RENAMED - Medicines for endocrine disorders (formerly Hormones, other endocrine
medicines and contraceptives)

18.1 Adrenal hormones and synthetic 18.1 Adrenal hormones and synthetic

substitutes substitutes

18.2 Androgens 18.2 Androgens

18.3 Contraceptives 18.3 Estrogens

18.4 Estrogens 18.4 Progestogens

18.5 Insulins and other medicines used for 18.5 Medicines for diabetes

diabetes

18.6 Ovulation inducers 18.6 Medicines for hypoglycaemia

18.7 Progestogens 18.7 Thyroid hormones and antithyroid
medicines

18.8 Thyroid hormones and antithyroid 18.8 Deleted

medicines
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Table 1 continued

Changes to sections and sub-sections of the Model Lists

2017

2019

Section 22: RENAMED - Medicines for reproductive health and perinatal care (formerly Oxytocics

and antioxytocics)

22.1 Oxytocics

22.1 Contraceptives

22.2 Antioxytocics (tocolytics)

22.2 Ovulation inducers

22.3 Uterotonics

22.4 Antioxytocics (tocolytics)

22.5 Other medicines administered to the
mother

22.6 Medicines administered to the neonate

Section 29: RENAMED - Medicines for diseases of j
neonatal care)

oints (formerly Specific medicines for

29.1 Medicines administered to the neonate

29.1 Medicines used to treat gout

29.2 Medicines administered to the mother

29.2 Disease modifying agents used in
rheumatoid disorders (DMARDs)

29.3 Juvenile joint diseases

Section 30: DELETED (formerly Medicines for disea

ses of joints)

30.1 Medicines used to treat gout

30.1 Deleted

30.2 Disease-modifying agents used in
rheumatoid disorders (DMARDs)

30.2 Deleted

30.3 Juvenile joint diseases

30.3 Deleted




Executive summary :

Table 2
Applications and medicines not recommended for 2019 EML and EMLc

ADDITIONAL MEDICINES

Addition of anti-PD-1 immune checkpoint inhibitors for treatment of non-small EML
cell lung cancer
(atezolizumab, nivolumab, pembrolizumab)

Addition of newly registered antibiotics for treatment of infections due to multi- ~ EML
drug resistant organisms (including AWaRe classification)
(ceftolozane + tazobactam, delafloxacin, eravacycline, omadacycline)

Addition of medicines for treatment of multiple sclerosis EML & EMLc
(fingolimod, glatiramer acetate, ocrelizumab)

Addition of long-acting insulin analogues for treatment of type 1 diabetes EML
(insulin detemir, insulin glargine, insulin degludec)

Addition of enzalutamide for treatment of metastatic castration-resistant EML
prostate cancer

Addition of escitalopram for treatment of major depressive disorder EML
Addition of methylphenidate for treatment of attention-deficit hyperactivity EML & EMLc
disorder

Addition of pertuzumab for use in the treatment of breast cancer EML
Addition of sumatriptan for treatment of migraine EML
Addition of trastuzumab emtansine (TDM-1) for use in the treatment of breast EML

cancer.

ADDITIONAL FORMULATIONS/STRENGTHS

New injectable formulation of ethambutol for treatment of drug-susceptible EML & EMLc
tuberculosis

New injectable formulation of isoniazid for treatment of drug-susceptible EML & EMLc
tuberculosis

New strength of isoniazid oral liquid for treatment of drug-susceptible EMLc
tuberculosis

New injectable formulation of p-aminosalicylic acid for treatment of drug- EML & EMLc
susceptible tuberculosis

New injectable formulation of rifampicin for treatment of drug-susceptible EML & EMLc
tuberculosis

New subcutaneous formulation of rituximab for use in the treatment of EML
lymphoma and leukaemia

New subcutaneous formulation of trastuzumab for use in the treatment of EML
breast cancer.
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Table 2 continued

NEW INDICATIONS

New indication for 5-fluorouracil for treatment of cervical cancer in the curative EML
setting.

DELETIONS

Deletion of misoprostol for the indication for prevention of postpartum EML
haemorrhage

Deletion of antiretroviral formulations for treatment of HIV infection EML & EMLc
(raltegravir 100 mg tablets, ritonavir 400 mg/5 mL oral liquid)

AGE RESTRICTIONS

Change to age restriction for use of delamanid in children with multi-drug EMLc
resistant tuberculosis
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1. Introduction

The 22nd meeting of the World Health Organization (WHO) Expert Committee
on the Selection and Use of Essential Medicines was held from 1 to 5 April 2019,
in Geneva, Switzerland.

The meeting agenda included 65 applications involving over 100
medicines for addition, deletion, amendment and review in order to update the
WHO Model List of Essential Medicines (EML) and WHO Model List of Essential
Medicines for Children (EMLc). In addition, reports and recommendations made
by two EML Working Groups were also submitted for consideration.

The meeting was opened by Maridngela Simdo, Assistant Director-
General, Medicines, Vaccines and Pharmaceuticals, on behalf of WHO Director-
General, Dr Tedros Adhanom Ghebreyesus. Dr Simdo welcomed Committee
Members and Temporary Advisers, representatives from WHO regional offices,
nongovernmental organizations (NGOs) and other participants.

In her opening remarks Dr Simdo described the importance of the
Model Lists of Essential Medicines to Member States as a standard reference for
medicines, and a valuable tool for policy-makers to optimize selection and use of
medicines at the national level to ensure access in the context of universal health
coverage (UHC). She highlighted the roles of the Model Lists in priority-setting
and informing reimbursement policies, both as an intrinsically positive list, and
also by looking at medicines that have been assessed and not recommended for
listing on the basis of uncertain benefit or safety. Furthermore, she highlighted the
functions of the Model Lists as a guide for better procurement and competition
among similar treatments, as a guide for expanding the mandate of the WHO
Prequalification Programme and the Medicines Patent Pool, and as a tool for
UHC and health financing.

With reference to the meeting agenda, Dr Simao highlighted some of the
key topics to be considered by the Expert Committee including applications for
new cancer medicines, the review of the Access, Watch and Reserve (AWaRe)
classification of antibiotics, medicines for multiple sclerosis, and policy-oriented
discussions around biosimilars and medicines affordability and availability.
In particular, the ongoing challenges and complexities of access to insulin
were highlighted as important factors in the Committee’s consideration of the
application for inclusion of insulin analogues.

Dr Simao acknowledged the work already undertaken by Committee
Members and Temporary Advisers in reviewing applications and thanked
them for their preparation. She reminded them of their obligations to provide
advice to the Organization in their individual capacities as experts, and not as
representatives of their governments, institutions or organizations. On behalf of
the Director-General, she offered special thanks to the Committee for dedicating
their time to this valuable work.
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2. Open session

The open session of the meeting was chaired by Mariangela Simao, Assistant
Director-General, Access to Medicines, Vaccines and Pharmaceuticals, on behalf
of the Director-General, and was attended by a variety of interested parties,
representatives of non-governmental organizations and representatives of WHO
Member States.

Nicola Magrini, Secretary of the Expert Committee delivered an update
on current activities of the EML Secretariat, methodology for the Model List
update, and the impact and implementation of recommendations made by the
previous Expert Committee.

Manica Balasegaram, Executive Director of the Global Antibiotic
Research and Development Partnership (GARDP) presented the work being
undertaken by GARDP, in collaboration with WHO and the Drugs for Neglected
Diseases initiative (DND1), on antimicrobial resistance and antibiotic research
and development (R&D).

Nav Persaud, Assistant Professor at the University of Toronto, presented
details of a global database of national essential medicine lists from 137 countries,
which allows comparison and benchmarking with the Model List and comparison
between countries.

Additional presentations and/or statements of relevance to the agenda of
the Expert Committee were made by the following participants:

- Rosa Guiliani, European Society for Medical Oncology

- Hans Hogerzeil, Health Action International and the Lancet
Commission on Essential Medicines

- Greg Perry, International Federation of Pharmaceutical
Manufactures & Associates

- Thiru Balasubramanian, Knowledge Ecology International
- Esteban Burrone, Medicines Patent Pool

- Myriam Henkens, Medicins Sans Frontiéres

- Patrick Durisch, Public Eye

- Tom Frieden, Resolve to Save Lives

Copies of the presentations and statements are available on the WHO
website.’

° Available at: https://www.who.int/selection_medicines/committees/expert/22/en/.
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3. Follow-up items and EML Working Groups

Follow-up items from the 2017 Expert Committee meeting
Ready-to-use therapeutic food

The Expert Committee considered the comprehensive report prepared by the
WHO Department of Nutrition in response to the request of the previous Expert
Committee for the proposal to include ready-to-use therapeutic food (RUTF) on
the Model List."

The Expert Committee acknowledged once again the efficacy of RUTF
for the dietary management of uncomplicated severe acute malnutrition in
children under 5 years of age, many in non-hospitalized settings. However,
the report highlighted the divided opinions and ongoing uncertainty of the
country level implications of including RUTF as a medicine on the Model List.
The Committee felt that the report did not fully address the concerns held
by the 2017 Expert Committee. The Committee recognized that the report
highlighted that adding RUTF to the Model List could have unknown or
unintended consequences such as more restricted access, increased costs and
could potentially hamper local production. The Committee recommended that
a comprehensive risk-mitigation plan for these potential consequences would
be highly relevant for any future consideration of the inclusion of RUTF on
the Model List. The Committee noted that there is work currently underway
to establish standards and guidelines for RUTF under the Codex alimentarius,
regarding production, nutritional aspects and labelling in order to facilitate
harmonization for the requirements of RUTF at an international level.

In the absence of such standards, and without a clear indication of the
potential consequences and implications at country level of including RUTF on
the Model List, and without the reassurance of a risk-mitigation plan to address
any consequences, the Expert Committee did not recommend the addition of
RUTEF to the core list of the EMLc.

With regard to questions around the eligibility of RUTF to be added to
the EML as a food/nutritional product rather than a medicine, the Committee
noted that the Model Lists already include non-medicine products when they
form part of a comprehensive WHO policy or strategy (e.g. condoms) and that
RUTF would be eligible for future consideration for inclusion on the Model Lists,
provided the concerns around the potential consequences of listing on access
can be addressed.

10 Available at: https://www.who.int/selection_medicines/committees/expert/22/applications/rutf_nhd-
report/en/.
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Oseltamivir

The Expert Committee recalled the recommendation of the 2017 Expert
Committee that oseltamivir be considered for deletion in 2019 unless new
information supporting its use in seasonal and pandemic outbreaks is provided.
The Committee noted the advice from the WHO Secretariat that the WHO
Guidelines for clinical management of influenza are in the process of being
updated and a meeting of the Guideline Development Group (GDG) was held
in March 2019, but the recommendations of the GDG were not yet available.
As part of the guideline development process, a systematic review (SR) of the
effect of antiviral treatments for influenza was conducted, but the results were not
yet available. This review, yet to be published or presented to the GDG, updated
previous SRs and considered non-randomized studies.

The Expert Committee accepted that the updated recommendations
and SR would represent new information relevant to any decision regarding
the inclusion or deletion of oseltamivir for treatment of influenza on the Model
Lists. The Committee therefore decided that any decision regarding the potential
deletion of oseltamivir from the Model List should take into consideration this
new evidence, and that the current listing for oseltamivir should be maintained
until such time that this evidence can be reviewed.

EML Cancer Medicines Working Group

Following the recommendation of the 2017 Expert Committee, the EML Cancer
Medicines Working Group was established in March 2018 to support the work
of the Committee by identifying cancer medicines for potential inclusion on
the Model Lists and by establishing clear principles that can serve as a guide for
selection of optimal treatments. The Working Group was mandated to propose
clear principles that can serve as a guide for selection of optimal cancer medicines
for EML inclusion through a review of the available tools for assessing the
magnitude of clinical benefit, and meaningful thresholds for clinical and public
health relevance of cancer medicines. A meeting of the Working Group was held
in March 2018 in Geneva. The report of the Working Group meeting," together
with two commissioned reports outlining: 1) temporal trends in oncology
trials;'? and 2) how to prioritize the selection of essential cancer medicines"
were presented to the 2019 Expert Committee for consideration.

' Available at: https://www.who.int/selection_medicines/committees/expert/22/applications/CMWG_
meeting_report.pdf?ua=1.

2 Available at: https://www.who.int/selection_medicines/committees/expert/22/applications/CMWG_
temporal_trends_report-rev1.pdf?ua=1.

' Available at: https://www.who.int/selection_medicines/committees/expert/22/CMWG_Report_Fojo.
pdf?ua=1.
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The Expert Committee endorsed the Working Group’s recommendations
that WHO adopts in general, a threshold for benefit of at least four to six months
survival gain for new cancer medicines to be considered as candidates for EML
inclusion. A range was preferred over a specific threshold (e.g. four months)
given the uncertainty associated with how clinical trial data relates to real-world
benefits, and may differ between different cancers.

The Expert Committee endorsed the role of the European Society for
Medical Oncology (ESMO) Magnitude of Clinical Benefit Scale'* (ESMO-MCBS)
as a screening tool to identify cancer treatments that have potential therapeutic
value that warrants full evaluation for EML inclusion. Potential new EML cancer
medicines, in general, should have a score on the ESMO-MCBS of A or B in the
curative setting and of 4 or 5 in the non-curative setting. These scores would
support a medicine being evaluated by the Expert Committee for inclusion in
the EML through a full application.

With regard to other attributes of new cancer medicines and clinical
evidence requirements to support their inclusion on the EML, the Expert
Committee recommended the following general principles:

= Clinical data from more than one trial is usually required.

= Data from high quality randomized trials is considered most
important, and must be mature in order to assess the impact of the
medicine on overall survival, and to show consistent results across
different trials.

= Randomized trials should compare efficacy of new regimens to
current best standard of care (e.g. regimen, dose) rather than to
available but sub-optimal comparators.

= Additional information to inform the deployment of cancer regimens
in countries with varying resources and capacity would be useful.

= Trials that define the need for maintenance therapy and the length
of maintenance. Shorter treatment durations that compromise
efficacy only marginally (or not at all) might substantially reduce
outlays and allow more patients to access treatment.

= Trials that demonstrate superiority are preferred to non-inferiority
trials for new drugs, rather than an absence of inferiority to the
relevant comparator(s). However, non-inferiority trials can be
informative in some circumstances, eg, comparison of different
dosing regimens or treatment durations;

' Available at: https://www.esmo.org/Guidelines/ESMO-MCBS.
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= Consideration should be given to disease stage and line of therapy:
efficacy of cancer medicines is usually less in more advanced stages
of disease, and when used in advanced lines of treatment; therefore,
medicines that are effective in the first-line treatment setting are
more clinically meaningful and therefore highly desirable.

= The inclusion of a cancer medicine on the EML for a given indication
does not imply that the medicine should be considered essential for
other indications.

The Expert Committee acknowledged the valuable work of the Working
Group and recommended the continuation and further expansion of the Working
Group’s activities. Activities over the next biennium should include the update of
treatment regimens for cancers previously considered by the Expert Committee
and the identification of new cancer medicines that meet the above criteria.

The Working Group should also review the issues being experienced
at country level in relation to the implementation of EML cancer medicine
recommendations and access to cancer medicines.

The Expert Committee also recommended the need for consolidation
of cancer medicine recommendations and EML listings through a broader
technical advisory group meeting in 2020, with country engagement to support
implementation within a UHC perspective. This meeting should also be aimed
at sharing these approaches with a larger group of cancer experts and important
stakeholders and engage with countries in their implementation capacity.

EML Antibiotics Working Group

Two meetings of the EML Antibiotics Working Group were held during the
intervening period since the last Expert Committee meeting: in September 2017
and August 2018. The Working Group submitted three reports for consideration
by the Expert Committee: 1) a review of the AWaRe classification of antibiotics
and proposed amendments and expansion; 2) guidance on paediatric dosing
regimens for EML Access antibiotics in children;® and 3) optimal duration of
antibiotic therapy.'®

Review of the AWaRe classification and EML listings of antibiotics

The Expert Committee noted the adoption and utilization of the Access, Watch
and Reserve (AWaRe) classification of antibiotics on the EML by several Member

' Available at: https://www.who.int/selection_medicines/committees/expert/22/applications/ABWG_
paediatric_dosing_AB.pdf.

16 Available at: https://www.who.int/selection_medicines/committees/expert/22/applications/ABWG_
optimal_duration_AB.pdf.
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States including the endorsement of AWaRe by the G20 Health Ministers in
2018."” A new target indicator based on AWaRe was also adopted by WHO under
its 13th General programme of work.' It specifies a country level target of at least
60% of antibiotic consumption being from the Access group. This indicator
is intended to monitor access to essential medicines and progress towards
UHC. The Committee recognized the emerging role of the AWaRe groups for
stewardship and quality improvement programmes, complementary to the
specific listing of antibiotics as essential medicines.

The Expert Committee recommended that specific listing of antibiotics
in the EML and the classification of antibiotics into the different AWaRe groups
should be distinguished from each other, recognizing their distinct, albeit
complementary, purposes. The Committee acknowledged that EML-listed
antibiotics represent a parsimonious, evidence-based selection of essential
narrow spectrum antibiotics for first- and second-choice empiric treatment of
most common bacterial infections and a tool for stewardship. The Committee
noted that the existing AWaRe groupings did not include a range of antibiotics
used internationally and this impeded data collection and use. The Committee
therefore recommended that the AWaRe classification should extend beyond
the EML to all commonly used antibiotics globally, to better support antibiotic
monitoring and stewardship activities. The Expert Committee recommended
the development of an AWaRe classification database as a searchable tool
for countries.

The Committee also recommended, based on the advice of the Working
Group, that WHO consider creating an additional group in the AWaRe
classification database for antibiotics whose use is not evidence-based, nor
recommended in high-quality international guidelines, particularly fixed-dose
combinations of multiple broad-spectrum antibiotics. Antibiotics in this group
are not included on the Model Lists.

The Committee considered the proposals by the Working Group for
amendments to the AWaRe classification of antibiotics to expand the AWaRe
classification to include antibiotics and antibiotic classes not included in the
2017 iteration. Furthermore, the Committee agreed that fourth-generation
cephalosporins should be re-classified as Watch group, as they did not meet
the criteria for classification as Reserve. The Committee also recommended the
re-classification of faropenem from Watch to Reserve due to its high potential
for inappropriate use. It is an orally available formulation with broad-spectrum
activity, inappropriate use of which may further the spread of carbapenemase-
producing Enterobacteriaceae.

"7 Available at: http://www.g20.utoronto.ca/2018/2018-10-04-health.pdf.
'8 Available at: http://apps.who.int/gb/ebwha/pdf_files/EB144/B144_7-en.pdf.
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With regard to the EML listing of antibiotics, the Committee endorsed
revised criteria for the inclusion of Reserve group antibiotics on the Model
List. Namely, Reserve group antibiotics should be included individually on the
Model List when they have a favourable benefit-risk profile and proven activity
against “Critical Priority” or “High Priority” pathogens as identified by the WHO
priority pathogens list, most notably carbapenem-resistant Enterobacteriaceae.
Subsequently, the Committee recommended the removal of aztreonam, fourth-
and fifth-generation cephalosporins (as classes), tigecycline and daptomycin
from the EML and EMLc as these antibiotics did not meet the revised criteria for
inclusion on the Model Lists as individual Reserve group agents.

In summary, 19 Access group antibiotics and 11 Watch group antibiotics
are now included individually on the 2019 Model Lists as first or second choice
empiric treatment options for infectious syndromes reviewed by the Expert
Committee. Seven Reserve group antibiotics are listed individually as last-
resort treatment options for infections due to multidrug-resistant organisms.
The Committee recommended the re-structuring of Section 6.2 by AWaRe
groups, such that antibiotics on the Model Lists are listed in revised sub-sections
accordingly, replacing the existing sub-sections based on chemical structure.

The revised EML AWaRe listing of antibiotics is summarized in Table 1.

The antibiotics classified into AWaRe groups has been revised and
expanded in 2019 to include 177 specific, commonly used antibiotics. A general
summary of the antibiotics and antibiotic classes classified is presented in Table 2.
The full AWaRe classification database of antibiotics is available as an online
appendix to this report.”
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Follow-up items and EML Working Groups

Table 1
Antibiotics included on the 2019 Model Lists of Essential Medicines by AWaRe groups
6.2.1 Access group 6.2.2 Watch group 6.2.3 Reserve group
antibiotics antibiotics antibiotics
Amikacin Azithromycin Ceftazidime + avibactam
Amoxicillin Cefixime Colistin
Amoxicillin + clavulanic acid | Cefotaxime Fosfomycin (intravenous)
Ampicillin Ceftazidime Linezolid
Benzathine benzylpenicillin | Ceftriaxone Meropenem + vaborbactam
Benzylpenicillin Cefuroxime Plazomicin
Cefalexin Ciprofloxacin Polymyxin B
Cefazolin Clarithromycin
Chloramphenicol Meropenem
Clindamycin Piperacillin + tazobactam
Cloxacillin Vancomycin (oral)
Doxycycline Vancomycin (intravenous)
Gentamicin
Metronidazole
Nitrofurantoin
Phenoxymethylpenicillin
Procaine benzylpenicillin
Spectinomycin
Sulfamethoxazole +
trimethoprim

Italic font indicates listing on the complementary list.



Table 2
Summary of AWaRe classification of antibiotics

Access group Aminoglycosides (unless included in Watch or Reserve)
Amphenicols
Beta-lactams with beta-lactamase inhibitors
First-generation cephalosporins
Penicillins (unless included in Watch)
Tetracyclines (unless included in Watch or Reserve)
Trimethoprim, alone or in combination with sulfonamides
Clindamycin
Metronidazole
Nitrofurantoin
Spectinomycin

Watch group Aminoglycosides (unless included in Access or Reserve)
Anti-pseudomonal penicillins with beta-lactamase inhibitors
Carbapenems (unless included in Reserve)

Watch group Carboxypenicillins
Fluoroquinolones
Glycopeptides (unless included in Reserve)
Macrolides (unless included in Reserve)
Penicillins (unless included in Access)
Tetracyclines (unless included in Access or Reserve)
Second generation cephalosporins
Third generation cephalosporins (unless included in Reserve)
Fourth generation cephalosporins
Rifamycins
Clofoctol
Fosfomycin (oral formulation)
Fusidic acid

Reserve group Carbapenems (unless included in Watch)
Monobactams
Third generation cephalosporins (unless included in Watch)
Polymyxins
Glycopeptides (unless included in Watch)
Macrolides (unless included in Watch)
Oxazolidinones
Tetracyclines (unless included in Access or Watch)
Daptomycin
Faropenem
Fosfomycin (IV formulation)
Tigecycline
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Dosing and duration reports

The Expert Committee noted the reports presented on paediatric dosing
regimens for Access antibiotics and on optimal duration of antibiotic therapy.
The Committee considered that these reports were valuable work that could be
further expanded to inform the development of antibiotic guidance tools for
countries.

To this end, the Committee recommended the development of clinical
guidance summaries for each infectious syndrome, for both adults and
children, as a useful tool for countries to implement EML recommendations
and stewardship interventions using AWaRe. These summaries should include
information on choice of antibiotic, recommended daily dose, optimal dosing
frequency, and optimal duration of therapy. Guidance on when not to prescribe
or use antibiotics should also be incorporated. Management and treatment
algorithms for infectious syndromes could also be included.

The Expert Committee acknowledged the valuable work of the Working
Group and recommended the continuation and expansion of the Working
Group’s activities. Activities over the next biennium should include:

— continued evaluation and review of the AWaRe classification of
antibiotics, including potential inclusion on the Model Lists;

- review of new infectious syndromes for which antibiotics could
be considered for inclusion on the Model Lists by the Expert
Committee;

- development of clinical guidance on optimal antibiotic dosing
and dosing frequency for adults and children to inform the
clinical guidance summaries;

- development of clinical guidance on optimal antibiotic treatment
duration for clinical infection syndromes reviewed by the Expert
Committee, to inform the clinical guidance summaries.

- development, in collaboration with key relevant stakeholders, of
the clinical guidance summaries and management and treatment
algorithms as educational tools for optimal use;

- development of potential models of stewardship tools and
processes using AWaRe, including metrics of optimal prescribing.

EML Working Group on Transparency and Access to Clinical Trial Data

The Expert Committee reiterated its recommendation from 2017 to establish a
Working Group on transparency and timely public disclosure of all clinical trial
results and available data. The Working Group should identify strategic actions
to address factors known to impact the availability of reliable data informing



applications for the inclusion or removal of medicines on the Model Lists. Such
factors include selective outcome reporting, publication bias and open access to
clinical trial results. This Working Group could also action the recommendation
made by the Expert Committee for further independent analysis of data for
pertuzumab in breast cancer.
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4, Summary of changes

Changes to sections of the Model Lists

Refer to Table 1 of the Executive summary for details of changes to sections and
sub-sections of the Model Lists.

Additions to Model Lists

Section 6.2.2: Cefuroxime was added to the core list of the EML and EMLc as a
Watch group antibiotic for surgical prophylaxis.

Section 6.2.3: Ceftazidime + avibactam, meropenem + vaborbactam and
plazomicin were added to the complementary list of the EML as Reserve group
antibiotics for treatment of infections due to multidrug-resistant organisms.
Ceftazidime + avibactam was added to the complementary list of the EMLc.

Section 6.2.4: Bedaquiline was added to the complementary list of the EMLc
for the treatment of multidrug-resistant tuberculosis in children aged 6 years
and older.

Section 6.4.2: For treatment of HIV infection, a fixed-dose combination of
dolutegravir + lamivudine + tenofovir was added to the core list of the EML,
and single-agent dolutegravir was added to the core list of the EMLc.

Section 6.4.4.2.1: Fixed-dose combination of glecaprevir + pibrentasvir was
added to the core list of the EML as a pan-genotypic treatment for adult patients
with chronic hepatitis C virus infection.

Section 6.5.5.1: Fexinidazole was added to the core list of the EML and EMLc for
the treatment of human African trypanosomiasis.

Section 8.1: Adalimumab with a square box, representative of the class of anti-
tumour necrosis factor alpha (TNF-a) biologics, was added to the complementary
list of the EML and EMLc for use in the treatment of chronic inflammatory
autoimmune disorders (rheumatoid arthritis, ankylosing spondylitis, juvenile
idiopathic arthritis and Crohn disease). Alternatives are limited to etanercept
and infliximab on the EMLc and to etanercept, infliximab, certolizumab pegol
and golimumab on the EML.

Section 8.2.1: Arsenic trioxide, pegaspargase and realgar-Indigo naturalis
formulation (RIF) were added to the complementary list of the EML and EMLc
for treatment of leukaemias. Melphalan was added to the complementary list of
the EML for treatment of multiple myeloma. Fluorouracil, irinotecan, oxaliplatin
and procarbazine were added to the complementary list of the EMLc for selected
indications for which they are already included on the EML.



Section 8.2.2: Bortezomib was added to the complementary list of the EML for
the treatment of multiple myeloma. Erlotinib with a square box (gefitinib and
afatinib are alternatives) was added to the complementary list of the EML for
the treatment of epidermal growth factor receptor (EGFR) mutation-positive
advanced non-small lung cancer. All-trans retinoid acid, dasatinib, imatinib,
nilotinib and rituximab were added to the complementary list of the EMLc for
selected indications for which they are already included on the EML.

Section 8.2.3: Lenalidomide and thalidomide were added to the complementary
list of the EML for the treatment of multiple myeloma. Nivolumab with a square
box (pembrolizumab as an alternative) was added to the complementary list of
the EML for the treatment of metastatic melanoma.

Section 8.2.4: Abiraterone was added to the complementary list of the EML for
the treatment of metastatic castration-resistant prostate cancer.

Section 10.2: Dabigatran with a square box (apixaban, edoxaban and rivaroxaban
are alternatives) was added to the core list of the EML for prevention of stroke
and systemic embolism in patients with non-valvular atrial fibrillation, and
for treatment of venous thromboembolism. Enoxaparin with a square box
(nadroparin and dalteparin as alternatives) was added to the core list of the EMLc.

Section 12.3: Four fixed-dose combination formulations were added to the
core list of the EML for treatment of hypertension: lisinopril + amlodipine,
lisinopril + hydrochlorothiazide, telmisartan + amlodipine and telmisartan +
hydrochlorothiazide. Each component is listed with a square box as representative
of the relevant pharmacological classes.

Section 12.5.2: Alteplase was added to the complementary list of the EML for
use as a thrombolytic in patients diagnosed with acute ischaemic stroke.

Section 17.2: Aprepitant was added to the complementary list of the EML and
EMLc for management of chemotherapy-induced nausea and vomiting in
patients undergoing moderately- to highly-emetogenic chemotherapy.

Section 18.6: Diazoxide was added to the complementary list of the EMLc for
the management of hypoglycaemia secondary to prolonged hyperinsulinism.

Section 18.7: Methimazole with a square box (carbimazole as an alternative) was
added to the core list of the EML and the complementary list of the EMLc for the
treatment of primary hyperthyroidism.

Section 19.3: Dengue vaccine was added to the EML and EMLc for use in some
high-risk population in line with the recommendations in the Dengue vaccine:
WHO position paper — September 2018.
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Section 22.3: A heat-stable formulation of carbetocin was added to the core list
of the EML for the prevention of postpartum haemorrhage.

Section 25: Tiotropium with a square box, representative of long-acting
muscarinic antagonists (LAMAs), was added to the core list of the EML for the
treatment of chronic obstructive pulmonary disease (COPD).

Section 27: Multiple micronutrient powders were added to the core list of the
EMLc for the prevention of anaemia in infants and children.

Deletions from Model Lists

Section 6.2.3: Aztreonam, daptomycin, fourth- and fifth-generation
cephalosporins, and tigecycline were deleted from the EML and EMLc.

Section 6.2.4: Capreomycin and kanamycin were deleted from the EML and
EMLc. Ethambutol + isoniazid tablet 400 mg + 150 mg, isoniazid + pyrazinamide
+ rifampicin tablet 150 mg + 500 mg + 150 mg, and isoniazid + rifampicin tablets
60 mg + 60 mg and 150 mg + 150 mg were deleted from the EML.

Section 6.4.2: Abacavir + lamivudine dispersible tablet 60 mg + 30 mg, and
zidovudine dispersible tablet 60 mg were deleted from the EML and EMLc.

Section 6.4.4.2: Simeprevir was deleted from the EML.

New indications

Section 6.2.1: The new indication of treatment for progressive apical dental
abscess was added for amoxicillin and phenoxymethylpenicillin on the EML and
EMLc. The new indication of surgical prophylaxis was added for amoxicillin +
clavulanic acid, cefazolin, gentamicin and metronidazole on the EML and EMLc.

Section 6.2.2: The new indication of treatment for enteric fever was added for
azithromycin, ceftriaxone and ciprofloxacin on the EML and EMLc.

Section 6.2.5: Amoxicillin + clavulanic acid and meropenem were included on
the complementary list of the EML and EMLc for the new indication of treatment
of multidrug-resistant tuberculosis (MDR-TB).

Section 6.6: Ivermectin was included on the core list of the EML and EMLc for
the new indication of treatment of scabies.

Section 6.5.3.2: New indications of intermittent preventive treatment in
pregnancy (IPTp) and intermittent preventive treatment in infants (IPTi) were
included for sulfadoxine + pyrimethamine in malaria.



Section 8.2: Additional indications for multiple cancer medicines were included
the complementary list of the EML and EMLc as follows:

- Cervical cancer (EML): carboplatin, cisplatin

- Multiple myeloma (EML): cyclophosphamide, doxorubicin,
dexamethasone, prednisolone

- Prostate cancer (EML): prednisolone
- Kaposi sarcoma (EMLc): bleomycin, doxorubicin, vincristine
- Nasopharyngeal cancer (EMLc): cisplatin

- Diffuse large B-cell lymphoma (EMLc): cyclophosphamide,
doxorubicin, vincristine, prednisolone

- Acute myeloid leukaemia (EMLc): cytarabine

- Acute promyelocytic leukaemia (EMLc): cytarabine,
daunorubicin, mercaptopurine, methotrexate

- Chronic myeloid leukaemia (EMLc): hydroxycarbamide

Section 22.5: Tranexamic acid was included in the core list of the EML for the
new indication of treatment of postpartum haemorrhage.

New formulation and/or strength

Section 6.2.5: Additional formulations and/or strengths of medicines for
treatment of tuberculosis were included in the EMLc as follows:

- Cycloserine: solid oral dosage form 125 mg
- Ethambutol: dispersible tablet 100 mg

- Ethionamide: dispersible tablet 125 mg

- Isoniazid: dispersible tablet 100 mg

- Levofloxacin: dispersible tablet 100 mg

- Linezolid: dispersible tablet 150 mg

- Moxifloxacin: dispersible tablet 100 mg

Section 6.4.2: Additional formulations and/or strengths of medicines for HIV
infection were included in the EML and EMLc as follows:

- Lopinavir + ritonavir (EMLc): granules 40 mg + 10 mg (listed as
“solid oral dosage form”)

- Raltegravir (EML and EMLc): granules for oral suspension 100 mg
- Ritonavir (EML and EMLc): oral powder 100 mg
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Section 6.5.3.2: Co-packaged presentations of amodiaquine and sulfadoxine
+ pyrimethamine dispersible tablets were included on the EMLc for seasonal
malaria chemoprevention in children.

Section 8.2: Additional formulations and/or strengths of multiple cancer
medicines were included the complementary list of the EML and EMLc as
follows:

- Calcium folinate (EML and EMLc): tablet 5 mg and 25 mg
- Cyclophosphamide (EML and EMLc): tablet 50 mg
- Etoposide (EML and EMLc): tablet 50 mg

Section 17.5: A co-packaged presentation of oral rehydration salts (ORS) and
zinc sulfate tablets was included on the core list of the EMLc.

Section 22.3: A co-packaged presentation of mifepristone and misoprostol was
included on the core list of the EML.

Other changes to listings

Sections 2.3 and 17.2: addition of a square box to the listing of ondansetron on
the EML and EMLc.

Section 6.2.5: replaced “capsule” with “solid oral dosage form” in the listings for
clofazimine and rifabutin.

Section 18.7: removal of the square box on the EML listing for propylthiouracil
and addition of notes on the EML and EMLc regarding use when alternative
first-line treatment is not appropriate or available.

Section 22.3: transfer the listing of mifepristone-misoprostol from the
complementary to the core list of the EML and removal of the note regarding
the requirement for close medical supervision.

Section 24.2.1: addition of a square box to the listing of fluoxetine on the EML.
Section 27: amendment to the strength of iodine capsules from 200 mg to 190 mg

on the EML and EMLc from 200 mg to 190 mg.

Applications not recommended
Section 6.2.3: addition of ceftolozane + tazobactam, delafloxacin, eravacycline and
omadacycline for treatment of infections due to multidrug-resistant organisms.

Section 6.2.4: addition of injectable formulations of ethambutol, isoniazid,
p-aminosalicylic acid and rifampicin; new strength formulation of isoniazid oral



liquid; change to the age restriction associated with the listing of delamanid for
the treatment of tuberculosis.

Section 6.4.2: deletion of raltegravir 100 mg tablets and ritonavir 400 mg/5 mL
oral liquid formulations for treatment of HIV infection.

Section 7.1: addition of sumatriptan for treatment of acute migraine.

Section 8.1: addition of fingolimod, glatiramer acetate and ocrelizumab for the
treatment of multiple sclerosis.

Section 8.2: addition of nivolumab, pembrolizumab and atezolizumab for the
treatment of non-small cell lung cancer; pertuzumab and trastuzumab emtansine
for treatment of HER-2 positive breast cancer; enzalutamide for treatment of
metastatic castration-resistant prostate cancer; subcutaneous formulations of
rituximab and trastuzumab; extension of indications for fluorouracil to include
treatment of cervical cancer in the curative setting.

Section 18.5.1: addition of long-acting insulin analogues for treatment of type 1
diabetes.

Section 22.3: deletion of the indication of prevention of post-partum
haemorrhage for misoprostol.

Section 24: addition of methylphenidate for treatment of attention-deficit
hyperactivity disorder (ADHD); addition of escitalopram for the treatment of
depressive disorders.

Refer to the individual application summaries in this Report for full details of
the Expert Committee’s recommendations.

WHO Technical Report Series, No. 1021, 2019

—_
(o]



5. Applications for the 21st Model List of Essential
Medicines and the 7th Model List of Essential Medicines
for Children

Section 6: ANTI-INFECTIVE MEDICINES

6.2 Antibacterials
Antibiotics for typhoid fever

Typhoid and paratyphoid (enteric) fever

Applicant(s)

Christine Dolecek, Sunil Pokharel, Buddha Basnyat, Piero Olliaro; Centre for
Tropical Medicine and Global Health, University of Oxford, United Kingdom

Introduction

Enteric fever, a bloodstream infection caused by Salmonella enterica serovars
Typhi and Paratyphi, causes a major public health burden, especially in
children and young adults in resource-limited settings. Recent estimates put
the burden of enteric fever at 16 million cases and an estimated 150000 deaths
per year (I). Resistance to first-line treatments (multidrug resistance (MDR)
defined as resistance against chloramphenicol, ampicillin and trimethoprim/
sulfamethoxazole) and to fluoroquinolone antibiotics is now ubiquitous at the
global level (2). Resistant infections cause high clinical failure rates and prolonged
carriage, increasing the risk of complications (intestinal haemorrhage, gut
perforation and encephalopathy) in the individual patient, and lead to continued
transmission in families and their communities (3). There are now very few
effective treatment options. Worryingly, extensively drug-resistant (XDR) S. Typhi
strains, combining MDR, resistance to fluoroquinolones and third-generation
cephalosporins, have recently been reported in Pakistan (4). The most recent
WHO Guidelines for the diagnosis, treatment and prevention of typhoid were
published in 2003, and are now outdated particularly in an era of widespread
drug resistance (5).

Antibiotic treatment and sanitation have been the only widely used
intervention aimed at reducing the burden of enteric fever. Vaccines have been
underutilized. The recent decision of Gavi, the Vaccine Alliance, to support the
introduction of the new typhoid conjugate vaccine, Typbar-TCV, into the routine
immunization schedules of eligible countries will help, but may take many years
to be fully implemented and effective in endemic countries (6).

In addition to antimicrobial resistance, there are several issues in
the management of enteric fever. The sensitivity of blood culture is low, only
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approximately 40% of patients with enteric fever will have a positive blood
culture (5, 7). In low- and middle-income countries, blood culture facilities
are often not available. There are no rapid tests with acceptable sensitivity and
specificity (3, 5). Treatment is usually empirical.

Summary of evidence (from the application)

The application identified two Cochrane systematic reviews that evaluated
antibiotic treatment of typhoid fever.

A 2011 Cochrane systematic review of 26 trials involving 3033 patients
evaluated fluoroquinolones for treatment of typhoid and paratyphoid fever
(8). The review did not include comparisons with antibiotics that are no
longer recommended for use in enteric fever (e.g. norfloxacin due to its poor
bioavailability).

Antibiotic resistance is an important consideration for efficacy; an
earlier version of this SR combined different generations of fluoroquinolones
in one sub-group, stratified according to the prevalence of MDR and nalidixic-
resistant (NaR) strains (9). However, the updated version grouped studies by each
fluoroquinolone individually. Results are presented as risk ratios (RR; 95%CI)
for categorical data and mean difference (MD; 95%CI) for continuous data.

Ciprofloxacin versus chloramphenicol

Four trials (293 patients) compared ciprofloxacin to chloramphenicol, only one
trial included children above 12 years of age, none of the trials reported the
prevalence of MDR and NaR strains. For clinical failure, the results favoured
ciprofloxacin (RR 0.24, 95%CI 0.07 to 0.82), although confidence intervals were
wide, due to the small sample size (low quality evidence). Fever clearance time
(FCT) (two trials; 147 patients) also favoured ciprofloxacin, the mean difference
(MD) was —62.46 hours (95%CI —75.52 to —49.39) (moderate quality evidence).
Small numbers of events occurred for microbiological failure (two trials,
142 patients; RR 0.05, 95%CI 0.00 to 0.81) (low quality evidence) and relapse
(four trials, RR 0.15, 95%CI 0.02 to 1.15) (low quality evidence). The results for
serious adverse events (two trials) were indeterminate (RR 0.99, 95%CI 0.18
to 5.52) (very low quality evidence) and for non-serious adverse events (four
trials), the results were comparable (RR 1.00, 95%CI 0.61 to 1.64), but with wide
confidence intervals (low quality evidence) (8).

Ofloxacin versus chloramphenicol

Four trials (247 patients) compared ofloxacin to chloramphenicol. The results
for clinical failure were in favour of ofloxacin, but with wide confidence
intervals (RR 0.15, 95%CI 0.03 to 0.64) (low quality evidence). Fever clearance
time (two trials, 140 patients) followed the same trends as clinical failures, the
MD was —75.85 hours (95%CI —-88.52 to —63.17) (moderate quality evidence).
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Due to the small numbers of events, the results for microbiological failure
(three trials, RR 0.16, 95%CI 0.02 to 1.07) (low quality evidence) and relapse
(RR 0.14, 95%CI 0.01 to 2.65) (low quality evidence) were indeterminate. For
serious adverse events (one trial), the RR was not estimable due to zero events.
For non-serious adverse event (four trials), the results were comparable, with a
RR of 1.06 and wide confidence intervals (95%CI 0.60 to 1.87) (low quality).
The SR included one trial (252 patients) that compared gatifloxacin
(which was not proposed in the application for EML listing), versus
chloramphenicol (RR for clinical failure was 0.79, 95%CI 0.32 to 1.96) (7). Non-
serious adverse events favoured gatifloxacin (RR 0.58, 95%CI 0.44 to 0.78).

Ciprofloxacin/ofloxacin versus cotrimoxazole and ampicillin/amoxicillin

The application reported comparisons of ciprofloxacin versus cotrimoxazole
(two trials, 132 patients), ofloxacin versus cotrimoxazole (one trial, 99 patients),
ofloxacin versus ampicillin (one trial, 40 patients), ofloxacin versus amoxicillin
(one trial, 50 patients). However, due to the small sample sizes the results were
indeterminate and the individual outcomes were assessed as low or very low
quality. Therefore, cotrimoxazole and ampicillin/amoxicillin were not proposed
in the application for EML listing.

Ciprofloxacin/ofloxacin versus cefixime

The comparisons of ciprofloxacin versus cefixime and ofloxacin versus cefixime
were each based on one trial. Due to the weakness and low/very low quality of
the evidence, cefixime was not proposed in the application for EML listing.

A randomized controlled trial that compared gatifloxacin versus cefixime
(158 patients), was stopped early by the Independent Data Safety and Monitoring
Board due to the high number of failures (19/70) in the cefixime arm (RR 0.04,
95%CI 0.01 to 0.31) (p<0.001) (10). This trial was included in the SR but was not
part of the comparisons evaluated in the application for inclusion in the EML.

Ciprofloxacin versus ceftriaxone

For this comparison, only one trial (42 adult participants) was available. Due
to the very small number of patients, the result was indeterminate. There is no
estimate for FCT and adverse events were not reported. The overall quality of the
evidence was accessed as very low. More than 50% of strains were MDR.

Ofloxacin versus ceftriaxone

For this comparison, only one trial (47 adult participants) was available. More
than 50% of strains were MDR, no NaR was reported. For clinical failure, a non-
significant result in favour of ofloxacin was reported, (RR 0.09, 95%CI 0.01 to
1.46), the MD in FCT was —115 hours (95%CI —150.67 to —79.33).
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Ciprofloxacin versus azithromycin

For this comparison, only one trial (64 participants) was available. Due to the
small sample size (0 events in both arms), clinical failure, microbiological failure
and relapse were not estimable. The MD for FCT was —12 hours (95%CI —24.39
to 0.39). The quality of the evidence was low/very low.

Ofloxacin versus azithromycin

Two trials were available (213 patients) for this comparison. Clinical failure
favoured azithromycin with a RR of 2.2 (95%CI 1.23 to 3.94) (high quality of
evidence), the MD in FCT of 30.41 hours (95%CI —22.12 to 82.93) (moderate
quality evidence) supported azithromycin. The higher failure rates in the
ofloxacin arm in the more recent of the two trials, reflected the increasing
prevalence of NaR S. typhi isolates in this region.

The systematic review included one azithromycin trial (287 patients),
that compared gatifloxacin to azithromycin (11). Gatifloxacin and azithromycin
had similar high efficacy (RR for clinical failure 0.98, 95%CI 0.32 to 2.96) in this
setting with high proportions of NaR S. typhi strains.

A 2008 Cochrane systematic review of seven trials involving 773 patients
evaluated azithromycin for treatment of uncomplicated typhoid and paratyphoid
fever (12).

The comparison azithromycin versus chloramphenicol (one trial, 77
patients) showed a benefit for azithromycin, but due to the small sample size and
wide confidence intervals no inferences can be made (odds ratio (OR) for clinical
failure 0.16, 95%CI 0.01 to 3.4 (low quality evidence)). Four trials (564 patients)
compared azithromycin to the fluoroquinolones (including gatifloxacin) and
were discussed above.

Two trials (132 patients) compared azithromycin versus ceftriaxone.
Clinical failure (OR 2.58, 95%CI 0.48 to 13.87) and FCT (MD 9.12 h. 95%CI
—1.11 to 19.36) favoured ceftriaxone (moderate quality evidence). No data were
available to assess adverse events.

The application described a systematic search for randomized controlled
trials (RCTs) in enteric fever to supplement evidence obtained from the two SRs.
The majority of identified RCTs had small sample sizes, few events and lacked
sufficient power to detect significant differences. Four trials with sample sizes
greater than 30 patients in each arm were reviewed. Two trials had zero events
for clinical failure. A trial of gatifloxacin versus ofloxacin (218 culture-positive
patients) showed similar numbers of treatment failures in both arms (hazard
ratio, HR 0.81, 95%CI 0.25 to 2.65), however the FCT was significantly shorter
in the gatifloxacin arm (HR 1.59, 95%CI 1.16 to 2.18) in this setting with high
NaR (13). Similar proportions of patients experienced adverse events, most of
which were mild (Grade 1 or Grade 2).
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A trial of gatifloxacin versus ceftriaxone (116 culture-positive patients)
showed similar number of failures in the intention-to-treat (ITT) patients, but in
the culture-confirmed patients, the comparison favoured ceftriaxone (HR 0.24,
95%CI 0.08 to 0.73) (14). Treatment failure was associated with the emergence of
high-level fluoroquinolone resistance in S. typhi, requiring the trial to be stopped.
A similar number of non-serious adverse events occurred in each treatment
group, and no serious events were reported.

Guidelines (from the application)

The 2003 WHO guidelines on the diagnosis, treatment and prevention of typhoid
fever (5) make the following recommendations for treatment of uncomplicated
typhoid fever, based on susceptibility of infection:

- Fully sensitive: a fluoroquinolone (ofloxacin or ciprofloxacin)
as optimal therapy. Chloramphenicol, amoxicillin or
sulfamethoxazole + trimethoprim are alternatives.

- Multidrug resistance: a fluoroquinolone or cefixime as optimal
therapy. Azithromycin or cefixime are alternatives.

- Quinolone resistance: azithromycin or ceftriaxone as optimal
therapy. Cefixime is an alternative.

The 2012 WHO pocket book recommendations for management of
common childhood conditions (15) make the following recommendations for
the treatment of typhoid fever in children:

- Children with typhoid fever should be treated with a
fluoroquinolone (i.e. ciprofloxacin, gatifloxacin, ofloxacin and
perfloxacin) as a first-line treatment for 7-10 days (strong
recommendation, moderate quality evidence).

- If response to treatment is poor, consider drug-resistant
typhoid and treat with a second-line antibiotic such as a third-
generation cephalosporin or azithromycin for 5-7 days (strong
recommendation, moderate quality evidence).

- Where drug resistance to antibiotics among salmonella isolates is
known, follow national guidelines according to local susceptibility
data (strong recommendations, moderate quality evidence).

Rationale for antibiotic selection (from the application)

Although recommended in the 2003 WHO guidelines, ampicillin/amoxicillin
and trimethoprim-sulfamethoxazole were not proposed in the application for
inclusion in the EML for typhoid fever due to the lack of data showing any benefit
over comparators based on evidence from the SRs identified.
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Chloramphenicol is recommended in the 2003 WHO guidelines but
not in the 2012 WHO pocket book. There has been conflicting evidence from
smaller trials, however, a large trial showed similar efficacy to gatifloxacin, a
fourth-generation fluoroquinolone, but higher numbers of Grade 1 and 2 adverse
events. Due to the need to monitor blood counts, the long treatment duration
and the availability of alternative drugs, chloramphenicol was not proposed in
the application for inclusion on the EML.

The application proposed the inclusion of ofloxacin and ciprofloxacin on
the EML and EMLc, supported by evidence from the SRs and clinical practice
guidelines (CPGs). More clinical trials evaluating ofloxacin have been performed,
however, ofloxacin is not currently included on the EML. As ciprofloxacin is
currently listed and has similar clinical performance, for parsimony, ciprofloxacin
only could be considered.

Although included in the 2003 WHO guidelines, the evidence from the
SRs did not support listing of cefixime. In comparisons with fluoroquinolones,
cefixime, showed higher number of failures and longer FCTs, however, in
comparisons with chloramphenicol, it compared favourably.

The application also proposed listing ceftriaxone and azithromycin on
the EML and EMLc for typhoid fever, supported by evidence from SR and CPGs.

Committee considerations (additional evidence, dose/duration, costs, etc.)

The Expert Committee agreed that knowledge of the local resistance patterns
for S.typhi and S. paratyphi strains was critical for making empiric treatment
choices in the treatment of enteric fever, noting that there are reports of high
rates of fluoroquinolone resistance in some settings. This is the first time
the Expert Committee has considered resistance patterns in making specific
recommendations for empiric treatment.

The Expert Committee considered the various antibiotics proposed in
the application under the guiding principle of parsimony and selected first- and
second-choice antibiotics for this indication for inclusion on the EML and EMLc.

EML listings

Antibiotics proposed for both EML and EMLc unless specified
Endorsement indicates those antibiotics currently included on EML/EMLc

First choice Second choice

Endorsement | Ciprofloxacin (except where high
prevalence of fluoroquinolone
resistance exists)

Azithromycin
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Committee recommendations

The Expert Committee endorsed listing of ciprofloxacin, ceftriaxone and
azithromycin as first-choice treatments for typhoid and paratyphoid (enteric)
fever on the core list of the EML and EMLc. Ciprofloxacin is recommended as
first-choice in settings with low prevalence of fluoroquinolone resistance, while
ceftriaxone and azithromycin are recommended first-choice treatments in
settings where there is a high prevalence of fluoroquinolone resistance.

Ciprofloxacin, azithromycin and ceftriaxone are all classified as Watch
group antibiotics (Section 6.2.2).

Following the principle of parsimony, the Expert Committee did not
recommend the addition of ofloxacin for this indication, noting that ofloxacin
and ciprofloxacin have demonstrated similar clinical performance for this
indication in clinical trials.
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Antibiotics for surgical prophylaxis

Surgical antibiotic prophylaxis

Applicant(s)
WHO Department of Service Delivery and Safety (SDS)

Introduction

Surgical site infections (SSIs) are the most frequent health care-associated
infection (HAI) in low- and middle-income countries (LMICs) and the second
most frequent HATI in Europe and the United States of America (1-4). In LMICs:
11% of patients who undergo surgery are infected in the process. In Africa,
infection is the most frequent complication in surgery and up to 20% of
women who have a caesarean section develop a postoperative wound infection,
compromising both their health and the ability to care for their infants (WHO,
unpublished data, 2017; (5)). SSIs are mainly caused by bacteria that enter through
incisions made during surgery. Some involve only skin and subcutaneous tissue,
but others are more serious and involve muscle, fascia, organ spaces or implanted
material (6).

SSIs are associated with longer postoperative hospital stays and may
require additional surgical procedures and even intensive care, thus resulting in a
higher attributable morbidity and mortality (7). They also add a financial burden
to the health care system and patient out- of-pocket costs. In the Unites States,
they contribute to patients spending more than 400 000 extra days in hospital at
a cost of an additional US$ 10 billion per year (8).

Surgical antibiotic prophylaxis (SAP) is one of the pillars of SSI prevention
and is defined as the prevention of infectious complications by administering
an effective antimicrobial agent prior to exposure to contamination during
surgery (9). It has also been described as “the rational, safe and effective use
of antimicrobial agents for the prevention of (initial) SSIs” (10) and as “the use
of antibiotics to prevent postoperative infection” (11). WHO provides strong
recommendations on the administration of SAP prior to surgical incision when
indicated, depending on the type of operation, its timing and duration. However,
SAP is often used inappropriately in many settings around the world and this
misuse diminishes patient safety and increases acquisition and transmission
of antimicrobial resistance (AMR) in surgical services. Inappropriate SAP
mainly consists of incorrect antibiotic choice, dose, timing and/or means of
administration, and/or duration.
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Results of a WHO global survey conducted in 2014?° showed that
inappropriate SAP duration is a major problem worldwide, with prolongation
of antibiotic use beyond international standards (that is, one preoperative dose
and repetition during the intervention if necessary, according to specific criteria)
in 43.5% of procedures on average. The frequency of prolongation was higher
than 60% in African, Eastern Mediterranean and Western Pacific countries.
Inappropriate SAP is particularly frequent in LMICs (12-16).

Based on these and other findings, and considering the central role of
SAP in SSI prevention, there is need for standardized, evidence-based global
guidance on appropriate SAP, which involves several key aspects based on high
quality evidence: correct antibiotic choice, dose, timing, route of administration
and duration.

Summary of evidence (from the application)

The application presented the results of a rapid systematic literature review of SRs
on SAP. Inclusion criteria were that the SR addressed the effect of intravenous
SAP on SSIs and either: (1) recommended SAP; (2) recommended a specific
agent; and/or (3) provided a head-to-head comparison of antibiotics used for
SAP. In addition, SRs based on insufficient evidence (for example, one or two
RCTs with small sample sizes) were excluded. (Refer to the application for full
details of the search strategy and study selection).

Seventeen systematic reviews were included: 13 compared SAP regimens
for specific procedure types including: neurosurgery (17, 18); neck surgery (19,
20); cardiac surgery (21, 22); upper gastrointestinal surgery (23); colorectal surgery
(24, 25); caesarean section (26); gynaecological surgery (27); hernia surgery
(28); and plastic surgery (29). Three compared specific SAP regimens for several
procedure types combined (cardiac-, vascular-, orthopaedic- and neurosurgery;
cardiac-, vascular- and orthopaedic surgery; and cardiac- and orthopaedic
surgery) (30-32). One specifically addressed SAP for methicillin-resistant
Staphylococcus aureus (MRSA) SSI prevention (33). The included SRs provided
evidence that was generally in line with the recommendations for SAP from the
evidence-based guideline issued jointly in 2013 by the American Society of
Health System Pharmacists (ASHP), the Infectious Diseases Society of America
(IDSA), the Surgical Infection Society (SIS) and the Society for Healthcare
Epidemiology of America (SHEA) (10) (see Guidelines section, below).

Guidelines (from the application)

The application presented the results of systematic review and inventory of
available relevant evidence-based SAP guidelines and protocols. Inclusion criteria
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were that the guideline was: (1) issued by a country, region or organization/
society (that is, not adopted locally or by a single centre); (2) issued within the
past five years; and (3) based on a systematic, evidence-based approach. (Refer
to the application for full details of the search strategy and guideline selection).

Thirty records were included: 19 records met all three inclusion criteria
(9-11, 34-49). Ten met the first two criteria, but did not rely on a systematic
evidence-based approach (50-59) and one, which included recommendations
on all relevant types of surgery, was systematically updated, but not issued in a
national context or by a scientific society (60). The 11 records that did not meet
all three inclusion criteria were deemed relevant as they were of high quality and/
or addressed unique situations, such as LMICs or paediatric settings.

All identified guidelines covered at least one of the most common
surgical procedures. The most frequently recommended first-line antibiotics
(first-choice antibiotics and second-choice agents as alternatives to first-choice)
for SAP across all procedures were cefazolin, by far, followed by cefuroxime, then
metronidazole (in combination with another agent), gentamicin and ampicillin-
sulbactam. The most frequently recommended second-line antibiotics to be
used for SAP in cases of known immediate severe or delayed severe penicillin
hypersensitivity were vancomycin, clindamycin, gentamicin and metronidazole
across all procedures.

When considering wound classification (61-63), the most frequently
recommended first-line antibiotics in clean surgical procedures with potential
severe consequences of infection and/or procedures involving implantation
of foreign material (for example, cardiac, breast or hernia surgery, central and
peripheral vascular surgery, orthopaedic [excluding arthroscopy or neurosurgery]
and non-cardiac thoracic surgery) were a first-generation cephalosporin
(cefazolin), by far, followed by a second-generation cephalosporin (cefuroxime).
The most frequently recommended second-line antibiotics to be used in cases
of known immediate severe or delayed severe penicillin hypersensitivity were
vancomycin and clindamycin, both as single agents. For some procedures, some
guidelines also mentioned a combination of vancomycin and gentamicin (cardiac
and central vascular surgery) or a combination of clindamycin and gentamicin
(breast surgery, hernia repair) or gentamicin and metronidazole (hernia repair)
as possible second-line alternatives.

In clean-contaminated surgical procedures (for example, head and neck,
abdominal, gynaecological, obstetric, urologic and vascular surgery), the most
frequently recommended first-line antibiotic was cefazolin (usually combined
with metronidazole), by far, followed by metronidazole (in combination with
another agent), then cefuroxime, cefoxitin, ampicillin-sulbactam and gentamicin.
The most frequently recommended second-line antibiotic to be used in cases
of known immediate severe or delayed severe penicillin hypersensitivity was
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gentamicin, followed by clindamycin, then metronidazole and vancomycin. For
most procedures, guidelines recommended a combination of gentamicin with
either clindamycin or vancomycin or metronidazole as possible second-line
alternatives.

Many guidelines recommended to consider the use of vancomycin across
procedures in addition to the recommended agent(s) as a single pre-operative
dose for patients known to be colonized with MRSA or at high risk for MRSA
colonization (for example, recently hospitalized patients, nursing home residents,
haemodialysis patients) or in the absence of screening data (10, 11, 53, 56, 59, 60).

Rationale for antibiotic selection (from the application)

The application proposed the antibiotics of choice for SAP for inclusion on the
EML by type of surgical procedures and provided alternative options when
the first-line choices are unavailable or contraindicated due to severe allergy.
The proposed antibiotics were selected by consensus at a meeting of technical
experts after consideration of the review findings.

Among first-line antibiotics, the first choice recommended for most
procedures was cefazolin or its second-generation equivalent, cefuroxime. It was
noted that ceftriaxone and other antibiotics are often inappropriately used as
first-line SAP options in many LMICs.

Experts stressed the importance of ensuring that cefazolin and/or
cefuroxime are broadly available worldwide at a reasonable price and as good
quality products with good manufacturing practice labelling.

For patients with confirmed immediate severe or delayed severe
penicillin hypersensitivity, a non-beta-lactam antibiotic must be used instead.
It was emphasized that the second-line antibiotics listed are sub-optimal and
should only be used in cases of known or highly suspected allergies. However,
appropriate documentation of allergies prior to surgery is not common practice
in all settings, particularly in LMICs.

It was agreed that there is no good reason to use ceftriaxone for SAP
as it belongs to the EML Watch group (64). In addition, it is included in the
WHO highest priority, critically important antimicrobials (CIA) list (65) as it is a
third-generation cephalosporin, and thus has a high risk of selection of bacterial
resistance (in particular, extended spectrum beta-lactamase [ESBL]-producing
enterobacteriacae). Therefore, ceftriaxone should be reserved for the limited
number of infectious conditions where it is indicated for therapeutic purposes.
Conversely, it is widely overused, including for SAP for which ceftriaxone
has no indication and does not add any value as it does not offer additional
coverage for ESBL. It is also inferior to other antibiotics (for example, cefazolin)
for methicillin-sensitive S. aureus and creates an unnecessary risk of collateral
damage to the gut flora given its high biliary penetration.
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Considering the high resistance rates to quinolones in LMICs and
the fact that they feature in the EML Watch category (64) and are among the
highest priority antimicrobials in the CIA list (65), participants agreed that the
combination ofanaminoglycoside (gentamicin or tobramycin) plus metronidazole
is generally preferable as second-line antibiotics. However, for patients with
renal insufficiency, quinolones may be more appropriate. Quinolones should be
reserved for special circumstances where no other options are available. When
they are used, ciprofloxacin should generally be favoured over levofloxacin.

It was noted that many hospitals in the United States have begun
administering azithromycin in addition to cefazolin for pregnant women
undergoing caesarean sections, based on the results of a RCT published in 2016
showing a 50% reduction in SSIs compared to a control group (66). Experts
agreed that this study represents valuable evidence, but it would be premature to
consider this option in the EML based on the results of a single study conducted
in a high-income country (HIC). As additional evidence emerges, it might be
appropriate to add adjunctive azithromycin as a first-line option for caesarean
section in future editions of the EML.

Antibiotics proposed in the application

PROCEDURE FIRST-LINE ALTERNATIVES
(when allergic to
first-line choices)

First choice Second choice

Neck surgery

- clean No SAP No SAP No SAP

- clean-contaminated | Cefazolin (or cefuroxime) Amoxicillin + Clindamycin plus

plus metronidazole clavulanic acid gentamicin

Cardiac surgery (in Cefazolin (or cefuroxime) N/A Vancomycin

general)

Thoracic surgery (non- | Cefazolin (or cefuroxime) N/A Vancomycin

cardiac)

Breast surgery Cefazolin (or cefuroxime) N/A Vancomycin

Upper gastrointestinal | Cefazolin (or cefuroxime) N/A Clindamycin plus

tract surgery gentamicin

Hepato-pancreato- Cefazolin (or cefuroxime) Amoxicillin + Gentamicin plus

biliary surgery + clavulanic acid metronidazole

Cholecystectomy?

Hernia surgery Cefazolin (or cefuroxime) N/A Vancomycin
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Table continued

PROCEDURE FIRST-LINE ALTERNATIVES
(when allergic to
first-line choices)

First choice Second choice
Appendectomy Cefazolin (or cefuroxime) N/A Gentamicin plus

plus metronidazole

metronidazole

Colorectal surgery

Cefazolin (or cefuroxime)
plus metronidazole

Amoxicillin +
clavulanic acid

Gentamicin plus
metronidazole

Hysterectomy

Cefazolin (or cefuroxime)

Amoxicillin +
clavulanic acid

Clindamycin plus
gentamicin

Caesarean section

Cefazolin (or cefuroxime)

Amoxicillin +

Clindamycin plus

clavulanic acid gentamicin
Central vascular Cefazolin (or cefuroxime) N/A Vancomycin
surgery
Peripheral vascular Cefazolin (or cefuroxime) N/A Vancomycin
surgery
Orthopaedic Cefazolin (or cefuroxime) N/A Vancomycin
surgery (excluding
arthroscopy)
Bone fracture surgery Cefazolin (or cefuroxime) N/A Vancomycin
Urologic
- prostate surgery Cefazolin (or cefuroxime) Gentamicin Gentamicin
- laparoscopic No SAP No SAP No SAP
nephrectomy
- laparotomy Cefazolin (or cefuroxime) N/A Gentamicin
nephrectomy and
partial nephrectomy
Neurosurgery — Cefazolin (or cefuroxime) N/A Vancomycin

cranium/spine

a Biliary tract open surgery or endoscopic in high-risk patients: factors that indicate a high risk of infectious
complications in laparoscopic cholecystectomy include emergency procedures; diabetes; long procedure
duration; intraoperative gallbladder rupture; age >70 years; conversion from laparoscopic to open
cholecystectomy; American Society of Anesthesiologists classification of three or greater; episode of colic
within 30 days before the procedure; re-intervention of less than one month for a non-infectious complication;
acute cholecystitis; bile spillage; jaundice; pregnancy; non-functioning gallbladder; immunosuppression; and
insertion of a prosthetic device. As a number of these risk factors are not possible to determine before the
surgical intervention, it may be reasonable to give a single dose of antimicrobial prophylaxis to all patients
undergoing laparoscopic cholecystectomy (70).



Committee considerations (additional evidence, dose/duration, costs, etc.)

The Expert Committee agreed with the views of the technical expert group that
key factors for appropriate SAP include selecting the right antibiotic, taking into
account the surgical procedure (as well as probable causative microorganisms
and their resistance patterns based on SSI surveillance), route of administration,
dosing, patient allergies and cost/availability; administering the antibiotic at
the right time; and avoiding prolongation of the antibiotic after completion of
the operation. For SAP to be effective, the tissue concentration of the antibiotic
must be above the minimal inhibitory concentration at the time of incision and
throughout the procedure. This depends on the half-life of the antibiotic chosen
and may require re-dosing accordingly during the procedure.

The Expert Committee agreed that administering SAP close to the time
of incision is important for antibiotics with a short half-life and, in general, this
could avoid the need for re-dosing during the procedure (depending again on
the half-life of the particular antibiotic used). For example, administration closer
to the incision time (<60 minutes) can be considered for antibiotics with a short
half-life such as cefazolin.

The Expert Committee noted the key considerations for dosing and
re-dosing identified by the technical expert group:

= Observational data suggest that higher serum and tissue levels
throughout the surgical procedure reduce the risk of SSIs.

= Higher doses should be favoured, as long as there are no concerns
about toxicity.

= Re-dosing should generally be provided after twice the half-life of
the antibiotic has passed since the initial preoperative dose.

= There is little evidence to support weight-based dosing, but higher
doses of cephalosporins may be advisable in morbidly obese patients.

EML listings

Antibiotics proposed for both EML and EMLc unless specified
Endorsement indicates those antibiotics currently included on EML/EMLc

First choice Second choice
Endorsement | Cefazolin Amoxicillin + clavulanic acid
(alone or in combination with) Gentamicin

Metronidazole

Addition Cefuroxime
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Committee recommendations

The Expert Committee considered the various antibiotics proposed in the
application under the guiding principle of parsimony and selected first- and
second-choice antibiotics for this indication for inclusion. In line with previous
decisions for infectious syndromes, alternatives for use in case of allergy were
not recommended.

The Expert Committee endorsed listing of cefazolin, alone or in
combination with metronidazole as first-choice options, and of amoxicillin +
clavulanic acid and gentamicin as second-choice options for surgical prophylaxis
on the core list of the EML and EMLc, as Access group antibiotics (Section 6.2.1).

The Committee also recommended the addition of cefuroxime to the core
list of the EML and EMLc as a second-choice option for surgical prophylaxis, as a
Watch group antibiotic (Section 6.2.2), as an alternative to cefazolin.
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Introduction

Antibiotics are the most widely prescribed category of medicines used by general
dental practitioners, a group that was shown to be responsible for 7-11% of all
antimicrobials prescribed, and for 45% of all prescriptions of metronidazole (1, 2).
Studies have also shown a wide variation in the prescribing habits suggesting
inappropriate use of antibiotics in this setting (3-8).

Dentoalveolar infections are polymicrobial in nature, mostly strictly
anaerobic Gram-positive cocci and Gram-negative rods mixed with facultative
anaerobic flora (9-12). The types of infections where antibiotics may be used
include periodontitis, pulpitis, pericoronitis, acute necrotizing ulcerative
gingivitis, and periodontal abscesses. The choice of antibiotics is typically
empirical in the treatment of these infections. Drainage and removal of the
cause of the infection is key in infections such as abscesses, with antibiotics
to be considered in certain patients such as those with systemic illness or
immunocompromised individuals.

Summary of evidence (from the application)

The application presented the results of a search undertaken for systematic
reviews and meta-analyses of systemic antibiotic therapy for dental infections.
A total of 20 systematic reviews were included covering chronic periodontitis,
apical periodontitis and acute apical abscess, and irreversible pulpitis.

Chronic periodontitis

Although patient important outcomes such as pain or quality of life would have
been optimal, the outcomes reported in the literature for periodontitis were
surrogate markers of activity such as reduction in probing depth, improvement
in clinical attachment level, and bleeding on probing. Microbiological outcomes
were disregarded as they were not considered to be of high patient importance.
The scope of the identified systematic reviews ranged from assessment of the
overall effect of antibiotics, to assessment of specific antibiotics or specific sub-
populations such as diabetics or smokers.

SRs of any antibiotics for any patients

A systematic review and network meta-analysis of 14 RCTs of systemic
antibiotics for patients with periodontitis reported that using metronidazole or
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a combination of amoxicillin and metronidazole as an adjuvant to scaling and
root planing (SRP) improved clinical attachment gain and reduction in probing
depth compared to no antibiotics (13). A greater gain in clinical attachment
level (MD 1.08 mm) and reduction in probing depth (1.05 mm) was noted with
metronidazole, and clinical attachment level (0.45 mm) and probing depth
(0.53 mm) with amoxicillin/metronidazole. These antibiotics showed a better
effect than doxycycline.

A systematic review of 14 RCTs compared systemic antibiotics in
combination with scaling and root planing compared to SRP alone (14). They
found that systemic antibiotics significantly improved pocket depth reduction
and clinical attachment gain. Results suggested that metronidazole with
amoxicillin was the most potent combination.

A systematic review of systemic antibiotics for non-surgical periodontal
therapy identified a single eligible RCT in which benefit was noted in probing
depth reduction (0.9 mm) and clinical attachment gain (0.7 mm). However, the
authors concluded that findings were insufficient at this time and larger RCT
with longer follow up was needed (15).

SRs of amoxicillin with metronidazole

A systematic review of 20 RCTs comparing efficacy of amoxicillin and
metronidazole adjunctive to SRP compared to SRP alone found a beneficial
effect of adjunctive antibiotic therapy for probing depth reduction (0.86 mm,
(95%CI 0.65 to 1.07 mm) and clinical attachment level gain 0.75 mm (95%CI
0.40 to 1.09) (16).

Another systematic review of six RCTs evaluated the effectiveness of
amoxicillin and metronidazole as an adjunct to full-mouth SRP compared to
full-mouth SRP alone. Adjunctive antibiotic treatment was associated with
significant clinical attachment gain (0.42 mm, 95%CI 0.23 to 0.61) and probing
depth reduction (0.58 mm, 95%CI 0.39 to 0.77) (17).

A systematic review of six RCTs that assessed the effect of adjunctive
antibiotics for refractory periodontitis found greater reduction in probing depth
and in loss of clinical attachment level with antibiotics compared to debridement
alone across all studies, however a meta-analysis was not conducted. The authors
concluded that no firm conclusions could be drawn due to the low quality of the
evidence (18).

A systematic review of 18 RCTs found no clinically important difference
between amoxicillin plus metronidazole compared to no antibiotics as an adjunct
to non-surgical treatment of periodontitis (19).

SRs of metronidazole alone
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(0.18 mm, 95%CI 0.09 to 0.28) and clinical attachment (0.10 mm, 95%CI 0.08
to 0.12) (20). Another, older systematic review of eight RCTs also found that
metronidazole may offer a benefit for periodontitis in pockets of 4 mm and
greater, but only for short-term outcomes (21).

SRs of azithromycin

Two systematic reviews (6 and 14 RCTs) comparing azithromycin as an
adjuvant therapy for SRP to SRP alone both reported significant beneficial effects
of azithromycin for outcomes of probing depth, clinical attachment level and
bleeding on probing (22, 23).

SRs of doxycycline

A systematic review of three RCTs assessed the long-term efficacy of systemic
use of low-dose (sub-antimicrobial dose) doxycycline (SSD, 20 mg twice daily)
as an adjunctive treatment to SRP compared to SRP alone (24). Significant
reductions in probing depth reduction (0.9 mm, 95%CI 0.43 to 1.37), clinical
attachment gain (0.88 mm, 95%CI 0.08 to 1.67), changes in plaque index, gingival
index and gingival crevicular fluid at the nine-months stage were observed with
adjunctive doxycycline. The authors concluded that the evidence supported
a 3-month course of low-dose doxycycline. However, two of the studies were
conducted by the same author, and all three studies were conducted in Turkey,
potentially limiting the generalizability of the finding. The two studies driving
the effect were both evaluated as being at high risk of bias.

SRs in smokers

Three systematic reviews of trials of antibiotic therapy in smokers with chronic
periodontitis yielded variable findings of no benefit (25), inconsistent findings
(26) and statistically significant benefit of questionable clinical relevance (27)
associated with adjunctive antibiotic therapy.

SRs in diabetics

Two systematic reviews of trials of antibiotic therapy in diabetic patients both
reported benefits associated with antibiotic therapy for the outcome of probing
depth reduction, but not for other outcomes (28, 29).

Apical periodontitis and acute apical abscess

A Cochrane systematic review and meta-analysis of two RCTs (62 participants)
comparing penicillin to placebo (with surgical intervention and analgesics)
found no significant differences for pain or swelling between groups. The authors
concluded that there were insufficient data to determine the effects of systemic
antibiotics (30). Another systematic review of eight RCTs comparing antibiotics
to placebo or no pharmacotherapy for acute apical abscesses found no benefit of
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antibiotics as an adjuvant to surgical intervention. However, a single identified
study showed a benefit of azithromycin over amoxicillin+clavulanic acid in terms
of reduction of pain, with no benefit for the co-primary outcome “absence of
infection” (31).

Irreversible pulpitis

A Cochrane systematic review of systemic antibiotics for pulpitis was based only
on one small trial which included the use of penicillin for which there was a lack
of significant differences in outcomes between groups (32).

Guidelines (from the application)

The application presented the results of a search undertaken of clinical practice
guidelines for recommendations on the use of antibiotics for dental infections.

Chronic periodontitis

A 2015 clinical practice guideline developed by an expert panel convened by the
American Dental Association on the prevention and treatment of periodontal
diseases in primary care recommended use of systemic sub-antimicrobial dose
doxycycline (20 mg twice daily for three to nine months) as an adjunct to
SRP. The recommendation was made based on moderate evidence of a small
net benefit in clinical attachment level from 11 RCTs (813 participants). There
was also a weak recommendation for other systemic antimicrobials as adjunct
therapy to SRP which showed a similar effect size as sub-antimicrobial dose
doxycycline but more significant risk for harm based on 24 RCTs (33).

2014 guidelines published by the Scottish Dental Clinical Effectiveness
Programme recommended against the use of antimicrobials for chronic
periodontitis or peri-implantitis due to a lack of convincing evidence (34).

Apical periodontitis and acute apical abscess

The European Society of Endodontology position statement recommended
against the use of antibiotics in patients with acute apical periodontitis and acute
apical abscess and emphasized the importance of surgical drainage. However, a
recommendation for adjunctive antibiotics was made for the following patient
groups: medically compromised patients (not defined in detail) and patients with
systemic involvement (fluctuant swelling, temperature >38 degrees C, malaise,
lymphadenopathy, trismus), and patients with progressive infections where
referral to oral surgeons may be necessary (rapid <24 h severe infection, cellulitis,
spreading infections, osteomyelitis). They also recommended against antibiotic
treatment in patients with chronic apical periodontitis with a sinus tract. In the
sub-group of patients with an indication for antibiotics treatment, penicillin VK
(phenoxymethylpenicillin) was the first choice, while amoxicillin, amoxicillin
+ clavulanic acid, and metronidazole were recommended after 48-72 hours
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if penicillin VK fails. Further listings include clindamycin, clarithromycin,
azithromycin for penicillin allergic patients. Duration should be re-assessed after
2-3 days, with a statement that 3-7 days is often sufficient (35).

The Canadian Collaboration on Clinical Practice Guidelines in
Dentistry (CCCD) also recommend against the use of antibiotics for acute
apical periodontitis and acute apical abscess as no benefit had been shown over
drainage alone. They suggest that antibiotics may be helpful in the setting of
systemic complications (fever, lymphadenopathy, cellulitis), diffuse swelling or
in patients with medical indications. There is a statement that no antibiotic can
be recommended over another, and that antibiotics may be used if drainage is
not possible (36).

Irreversible pulpitis

The European Society of Endodontology position statement recommends against
the use of antibiotics for the treatment of irreversible pulpitis (35).

Rationale for antibiotic selection (from the application)

Periodontitis

The application stated that the overall evidence on antibiotics as an adjunct to
SRP for periodontitis was limited, conflicting, and in general at high risk of bias.
Where benefits had been shown, the summary estimates tended to be small to
modest and as such of questionable clinical benefit. Also, recommendations in the
two clinical practice guidelines identified were conflicting. It seems reasonable
to conclude that the majority of patients likely do not benefit significantly from
adjunctive systemic antibiotics, and as such the potential negative effects are
outweighing the potential benefits. There might be a sub-group of patients who
may clinically benefit from adjunctive antibiotics, but the current evidence does
not allow drawing firm conclusions what these sub-groups might be. It does not
seem that large treatment effects can be seen in smokers or diabetics, and as such
these groups should not be treated any differently from others.

If, in a specific patient there is a perceived potential benefit with antibiotic
treatment, low-dose long-term doxycycline that may have the least ecologic
impact, or short-term courses with amoxicillin/metronidazole, seem to be the
most promising regimens.

Apical periodontitis and acute apical abscess

The systematic reviews identified in the application provided no evidence
supporting the routine use of antibiotics for apical periodontitis and acute
apical abscess. The identified guidelines also recommend against the use of
antibiotics for the majority of patients, emphasizing the importance of source
control and drainage. However, the guidelines recommend antibiotic use for
sub-groups of patients at risk for complicated/severe infections that may not be
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controlled with drainage alone. In the absence of convincing evidence preferring
one antibiotic regimen over the other, we agree with the European guideline
listing phenoxymethylpenicillin or amoxicillin, with the potential of adding
metronidazole if first-line treatment fails. For penicillin-allergic patients, the
use of clindamycin seems to be the best option given the microbiology of
periodontal infections.

Irreversible pulpitis

There is insufficient evidence to support the use of antibiotics for irreversible
pulpitis. Guidelines do not support antibiotics for this indication.

Committee considerations (additional evidence, dose/duration, costs, etc.)

The Expert Committee noted that the evidence supporting antibiotic use in
the treatment of oral and dental infections is limited and did not recommend
EML listing of antibiotics for most dental conditions, including acute or chronic
periodontitis or irreversible pulpitis.

EML listings

Antibiotics proposed for both EML and EMLc unless specified
Endorsement indicates those antibiotics currently included on EML/EMLc

First choice Second choice

Endorsement | Amoxicillin
Phenoxymethylpenicillin

Committee recommendations

The Expert Committee endorsed listing of amoxicillin and phenoxymethylpenicillin
on the core list of the EML and EMLc as first-choice treatment for progressive
(systemically complicated) apical dental abscess. These antibiotics are also
recommended as first-choice treatment of apical dental abscess in medically
compromised patients.

Amoxicillin and phenoxymethylpenicillin are classified as Access group
antibiotics (Section 6.2.1).
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Ceftazidime + avibactam - addition - EML

Ceftazidime + avibactam ATC Code: JO1DD52

Proposal

The application requested the inclusion on the EML of ceftazidime + avibactam as
a last-resort treatment option for infections due to multidrug-resistant organisms
(MDROs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML and EMLc

Section

6.2.3 Reserve group antibiotics

Dose form(s) & strengths(s)
Powder for injection: 2 g + 0.5 g in vial

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

This combination antibiotic had not previously been considered for inclusion
on the EML. Ceftazidime is third-generation cephalosporin listed on the
EML complementary list and classified within the Watch group. Avibactam
is a non-beta-lactam beta-lactamase inhibitor active against certain types of
carbapenemases (e.g. KPC and OXA-48 but not active against metallo-beta-
lactamases).

Public health relevance (burden of disease)

Antibiotic-resistant bacteria are a significant threat to public health, both in HICs
as well as LMICs (I-3). A recent study estimated that infections with antibiotic-
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resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (I). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (2).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase-producing
Enterobacteriaceae (4). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (2). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (3). To
provide a framework for this endeavour, in 2017 WHO published a priority list
of antibiotic-resistant bacteria (5). The “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem-resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (6).

Summary of evidence: benefits (from the application)

Several RCTs have been conducted comparing ceftazidime + avibactam to
carbapenems or best available therapy for complicated intra-abdominal
Infections (cIAls) and complicated urinary tract infection (cUTIs) (7-10). Of
note, all but one of the RCTs (7) included patients based on clinical syndromes
and not based on the presence of infections confirmed to be caused by MDRO:s.
In that ‘descriptive’ trial of patients with cUTI (plus some patients with cIAI)
caused by ceftazidime-resistant Gram-negatives, ceftazidime + avibactam
treatment resulted in similar clinical response compared to best available therapy.

So far, few data on the real-life clinical use of ceftazidime + avibactam
have been published. A retrospective single centre study at the University
of Pittsburgh Medical Centre in the United States examined outcomes of 109
patients with bacteraemia caused by carbapenem-resistant Klebsiella pneumoniae
(97% of which were Klebsiella pneumoniae carbapenemase (KPC) producers)
over the time period from 2009 to 2017. The 30-day survival rate was 92% (12/13)
in patients treated with ceftazidime + avibactam versus 69% (66/96) for patients
treated with other regimens, but this obviously has to be interpreted with caution
given the many potential confounding factors (11).

Published data about use of ceftazidime + avibactam in children is very
scarce and limited to a Phase I study and case reports (12-14). However, two Phase
IT RCTs have been conducted in children with cUTIs and cIAI and are awaiting
publication (ClinicalTrials.gov Identifier: NCT02475733 and NCT02497781). Of
note, ceftazidime + avibactam may have a role in combination with aztreonam to
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treat infections caused by Enterobacteriaceae producing metallo-beta-lactamases
at least until the combination of aztreonam with avibactam becomes available
(15, 16).

Summary of evidence: harms (from the application)

In the RCTs the incidence of adverse events in the groups treated with
ceftazidime + avibactam was similar to the control groups (7-10). However, in
a meta-analysis of eight RCTs including 4093 patients, serious adverse events
(SAEs) were more common with ceftazidime + avibactam (RR 1.24, 95%CI 1.00
to 1.54, I’=0%) but detailed data regarding the nature of these SAE were not
available (17).

Additional evidence (not in the application)
N/A

WHO Guidelines

There are no available WHO guidelines for the treatment of infections due to
MDROs.

Costs/cost-effectiveness

United Kingdom: Basic National Health Service (NHS) price: 10 vial pack
£ 857.00 = £ 257.1 (about US$ 340) per day (standard dosing).

Few data are available regarding the cost-effectiveness of ceftazidime
+ avibactam. A decision analytic model presented at the IDWeek conference
in October 2018 aimed to estimate the cost-effectiveness of treatment with
ceftazidime + avibactam compared with colistin for a hypothetical cohort of
patients with pneumonia and bacteraemia caused by carbapenemase-resistant
Enterobacteriaceae over a 12-month period. The researchers assumed a 41%
mortality with colistin treatment, a 23% (and hence very large) absolute reduction
in mortality with ceftazidime + avibactam, daily costs of ceftazidime + avibactam
of US$ 1080, a 42% incidence of nephrotoxicity with colistin treatment, a 56%
probability of transfer to long-term care and a 1.8 fold improved odds of discharge
home with ceftazidime + avibactam treatment (18). The authors estimated an
incremental cost-effectiveness ratio for ceftazidime + avibactam compared with
colistin of US$ 110 300 per quality-adjusted life-year (QALY).

Availability

Ceftazidime + avibactam has US Food and Drug Administration (FDA) and
European Medicines Agency (EMA) approval for cUTI and cIAI (for cIAI in
combination with metronidazole) (11). EMA lists “HAP and other infections due
to Gram-negative bacteria with limited treatment options” as a further indication.
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Other considerations

The Committee noted that there was very limited clinical trial evidence of the
efficacy of recently approved antibiotics for infections caused by carbapenem-
resistant bacteria, with activity against this type of infection based on studies
with small sample sizes, methodological limitations and including heterogenous
populations. The Committee was concerned that the current regulatory approval
process for novel agents effective against “critical priority” pathogens (according
to the WHO priority pathogens list (5)) does not adequately inform the urgent
public health need for clear evidence-based guidance on the optimal management
of these infections, which are associated with important morbidity and mortality.

Committee recommendations

The Expert Committee recommended the inclusion of ceftazidime + avibactam
on the complementary list of the EML and EMLc for the treatment of infections
caused by carbapenem-resistant organisms, which are pathogens classified as
“critical priority” in the WHO Priority Pathogen List.

The Committee agreed with the EML Antibiotic Working Group’s
recommendation that this antibiotic should be classified in the AWaRe Reserve
group.

The Committee recommended further collaboration between relevant
stakeholders to design and implement strategic public health orientated studies
that will help to inform the choice of optimal single or combination treatment
of both novel and older antibiotics for adults and children in different settings,
with the goal of improving clinical outcomes, minimizing toxicity and reducing
selection of resistance.
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Ceftolozane + tazobactam - addition - EML

Ceftolozane + tazobactam ATC Code: JO1DI54

Proposal

The application requested the inclusion on the EML of ceftolozane + tazobactam as
a last-resort treatment option for infections due to multi-drug resistant organisms
(MDROs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML

Section
6.2.3 Reserve group antibiotics

Dose form(s) & strengths(s)

Powder for injection: 1 g + 0.5 g in vial

Core/Complementary

Complementary

Individual/Square box listing
Individual listing

Background (if relevant, eg. resubmission, previous EC consideration)

Ceftolozane + tazobactam is the combination of a new cephalosporin with a
structure similar to ceftazidime with a beta-lactam inhibitor that has been in
clinical use for decades (tazobactam). Ceftolozane + tazobactam retains in vitro
activity against some strains of multidrug-resistant P. aeruginosa and against
Enterobacteriaceae producing ESBL. It only has limited activity against Gram-
positive pathogens and anaerobes (1).

Public health relevance (burden of disease)
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Antibiotic-resistant bacteria are a significant threat to public health, both in HICs
as well as LMICs (2-4). A recent study estimated that infections with antibiotic-



resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (2). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (3).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase producing
Enterobacteriaceae (5). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (3). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (4). To
provide a framework for this endeavour, in 2017 WHO published a priority list
of antibiotic-resistant bacteria (6). The “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (7).

Summary of evidence: benefits (from the application)

Ceftolozane + tazobactam has been assessed in two non-inferiority RCTs, one for
cUTI and one for cIAI (8, 9). Of note, in the cUTI trial levofloxacin was used as
comparator agent, a highly debatable choice given that resistance to levofloxacin
in Gram-negatives isolated in urine cultures at baseline was nearly 10 times more
prevalent at baseline (2.7% for C+T vs 26.7% for levofloxacin) (9). An RCT in
ventilator-associated pneumonia is currently being conducted (ClinicalTrials.gov
Identifier: NCT01853982).

A retrospective cohort study in of 101 patients treated with ceftolozane +
tazobactam in 22 Italian centres for a variety of infections causes by P. aeruginosa,
including 51% of extensively drug-resistant (XDR) strains, showed overall clinical
success of 83.2% and a good safety profile (10). A secondary analysis of the 150 of
1346 (11.1%) patients with ESBL-producing organisms in the original two RCTs
reported high clinical cure rates with ceftolozane + tazobactam (overall 97.4%),
better than the comparators (82.6% for levofloxacin (cUTI only) and 88.5% for
meropenem (cIAI only)) (11). The major methodological limitations of these
studies mean, however, that the data have to be interpreted with caution.

Data for children are scarce and no specific recommendations regarding
use in the paediatric population can be made (12, 13).

Summary of evidence: harms (from the application)

In the two non-inferiority Phase III RCTs published so far adverse events (AE)
occurred with similar frequency in the ceftolozane + tazobactam and comparator
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groups with headache and gastrointestinal symptoms being the most frequent
AE (8, 9).

Additional evidence (not in the application)
N/A

WHO Guidelines

There are no available WHO guidelines for the treatment of infections due to
MDROs.

Costs/cost-effectiveness
United States: About US$ 1140 for 10 vials (1/0.5g) => about US$ 340 per day

A decision-analytic Monte Carlo simulation model aimed to assess the costs
of empiric treatment with ceftolozane + tazobactam versus or piperacillin/
tazobactam in hospitalized adults with cUTI due to Gram-negative pathogens
in the United States setting. The study co-authored by multiple employees of
the producer of ceftolozane + tazobactam estimated an incremental cost-
effectiveness ratio of US$ 6128 per QALY (14). A similar study in the United
Kingdom, for patients with cIAI estimated an incremental cost-effectiveness ratio
of £ 4350 per QALY in favour of ceftolozane + tazobactam (with metronidazole)
compared to piperacillin/tazobactam (15).

Availability

Ceftolozane + tazobactam has been approved for the treatment of cIAI and
cUT], including acute pyelonephritis in the United States and European Union.

Other considerations
N/A

Committee recommendations

The Expert Committee did not recommend the addition of ceftolozane +
tazobactam to the EML. The Committee noted that although ceftolozane +
tazobactam is active against some strains of carbapenem-resistant P. aeruginosa,
it lacks activity against carbapenemase-producing Enterobacteriaceae, which
is more prevalent in the community and represents a greater public health
threat. Alternative antibiotics are included on the list that are effective against
carbapenem-resistant P. aeruginosa.

The Committee agreed with the EML Antibiotic Working Group’s
recommendation that this antibiotic should be classified in the AWaRe Reserve

group.
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Delafloxacin - addition - EML

Delafloxacin ATC Code: JOTMA23

Proposal

The application requested the inclusion of delafloxacin on the complementary
list of the EML as a last-resort treatment option for infections due to multidrug-
resistant organisms (MRDOs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML

Section
6.2.2 Watch group antibiotics

Dose form(s) & strengths(s)

Tablet: 450 mg
Lyophilized powder for injection: 300 mg

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Delafloxacin had not previously been considered for inclusion on the EML. It
is a new fluoroquinolone which, compared to the older molecules of this class,
has activity against methicillin-resistant S. aureus (MRSA) (1, 2). It has been
approved for treatment of skin and soft tissue infections based on two Phase III
multicentre, double-blind non-inferiority trials (3, 4).

Public health relevance (burden of disease)

Antibiotic-resistant bacteria are a significant threat to public health, both in HICs
as well as LMICs (5-7). A recent study estimated that infections with antibiotic-
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resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (5). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (6).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase producing
Enterobacteriaceae (8). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (6). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (7). To
provide a framework for this endeavour, in 2017 WHO published a priority
list of antibiotic-resistant bacteria (9). “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (10).

Summary of evidence: benefits (from the application)

In the two Phase III trials in adult patients with acute bacterial skin and skin
structure infections, delafloxacin fulfilled criteria for non-inferiority compared
to linezolid and vancomycin/aztreonam respectively (3, 4). In respective trials,
one third and one fourth of patients had infections due to MRSA.

A trial comparing delafloxacin to moxifloxacin (or linezolid in the
case of confirmed MRSA) in patients with community-acquired pneumonia
(NCT02679573) has been completed in 2018 but results have not yet been
published.

Summary of evidence: harms (from the application)

A review of the safety data of the two Phase III non-inferiority RCTs and additional
Phase I and II trials showed few discontinuations (<1%) due to treatment-related
adverse events (3, 4, 11). The proportion of patients with AEs was similar
to the proportion observed in the comparator arms. No fluoroquinolone-
specific AE such as tendinitis or neuropathy were observed in the delafloxacin
arm. Gastrointestinal events (notably diarrhoea), headache and infusion site
pain were the most frequently reported AEs. Adverse events associated with
fluoroquinolones (tendinitis, myopathy, dysglycaemia, neuropathy, neurotoxicity)
were not more frequent when compared with vancomycin/aztreonam with the
caveat that the combined Phase III trials only included 1492 patients and rare,
potentially severe events were unlikely to be detected.

There are no data for use of delafloxacin in children, and similar to other
fluoroquinolones it is not recommended for use in patients younger than 18 years.
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Additional evidence (not in the application)

Delafloxacin has been suggested as a treatment option for gonorrhoea with good
in vitro activity even against strains with reduced susceptibility to ciprofloxacin
(12). The results of an open-label, multicentre study with 460 participants
with uncomplicated gonorrhoea was recently published (13). Patients were
randomized (2:1) to either a single oral dose of 900 mg of delafloxacin or 250 mg
of intramuscular ceftriaxone. Delafloxacin did not fulfil the predefined criteria
for non-inferiority for the primary outcome urogenital cure (85.1% (194/228)
vs 91.0% (91/100); 95%CI —13.18% to 1.36%; the lower bound of the CI thus
exceeding the pre-specified —10% non-inferiority margin).

WHO Guidelines
There are no available WHO guidelines for the treatment of infections due
to MDROs. Delafloxacin is not mentioned in the 2016 WHO Guidelines

for the treatment of Neisseria gonorrhoeae (issued before the availability of
delafloxacin) (14).

Costs/cost-effectiveness
Approximately US$ 260 per day

Availability

Delafloxacin is approved in the United States and Europe for the treatment of
acute bacterial skin and skin structure infections.

Other considerations
N/A

Committee recommendations

The Expert Committee did not recommend the addition of delafloxacin to
the EML. The Committee noted that although delafloxacin has demonstrated
activity against some MRSA strains ranked as “high priority” on the WHO
priority pathogens list, effective alternatives are currently available on the
EML. In addition, delafloxacin was not associated with greater activity against
“critical priority” pathogens compared to other, older fluoroquinolones currently
available on the Model List.

The Expert Committee agreed with the EML Antibiotic Working Group’s
recommendation that this antibiotic should be classified in the AWaRe Watch

group.
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Eravacycline - addition - EML

Eravacycline ATC Code: JO1AA13

Proposal

The application requested the inclusion of eravacycline on the complementary
list of the EML as a last-resort treatment option for infections due to multidrug-
resistant organisms (MRDOs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML

Section

6.2.3 Reserve group antibiotics

Dose form(s) & strengths(s)
Lyophilized powder for injection: 50 mg

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Eravacycline had not previously been considered for inclusion on the EML.
Eravacycline is a fully synthetic tetracycline antibiotic that has a spectrum of
activity similar to tigecycline and maintains its activity in the presence of two
common resistance mechanisms: ribosomal protection and active drug efflux.
It retains activity against most ESBL producing Enterobacteriaceae and some
strains of carbapenem-resistant Enterobacteriaceae and Acinetobacter baumannii
but has limited activity against Pseudomonas aeruginosa (1-4).
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Public health relevance (burden of disease)

Antibiotic-resistant bacteria are a significant threat to public health, both in HICs
as well as LMICs (5-7). A recent study estimated that infections with antibiotic-
resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (5). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (6).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase producing
Enterobacteriaceae (8). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (6). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (7). To
provide a framework for this endeavour, in 2017 WHO published a priority
list of antibiotic-resistant bacteria (9). “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (10).

Summary of evidence: benefits (from the application)

Eravacycline achieved the predefined criteria for non-inferiority compared
with ertapenem in one trial and meropenem in another trial in the treatment of
cIAI in hospitalized adults (11, 12). A further trial has been conducted in adult
patients with cUTI using levofloxacin as comparator, but the results have so
far only been published on cinicaltrials.gov (NCT01978938) and eravacycline
“did not achieve its primary endpoint of statistical non-inferiority compared to
levofloxacin” (13).

Like for other tetracyclines, eravacycline use is not recommended in
children younger than 8 years and pregnant or breastfeeding women due to the
risk of tooth discoloration and enamel hypoplasia. A Phase I multicentre study
to assess the pharmacokinetics and safety of intravenous (IV) eravacycline in
children aged 8 to 18 years is currently recruiting patients (ClinicalTrials.gov
Identifier: NCT03696550).

Summary of evidence: harms (from the application)

In the trials comparing eravacycline to a carbapenem (ertapenem and
meropenem respectively) more treatment-emergent AEs were observed in the
eravacycline treatment groups (11, 12). The difference was mostly attributable
to nausea and phlebitis.
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Additional evidence (not in the application)
N/A.

WHO Guidelines

There are no available WHO guidelines for the treatment of infections due to
MDROs.

Costs/cost-effectiveness
United States: wholesale acquisition cost of US$ 175 per day of treatment (14).

No cost-effectiveness data are available.

Availability

Eravacycline has been approved in the United States and the European Union
for the treatment of cIAI in adults.

Other considerations

Safety concerns exist for tigecycline, a pharmacologically similar agent with a
similar spectrum of activity to eravacycline, with an increased risk of mortality
compared with other antimicrobials being reported (15-17). The FDA issued
a boxed warning about this risk in 2013 (18). In a separate recommendation
made during the meeting, the Expert Committee recommended the removal of
tigecycline from the EML and EMLc.

Committee recommendations

The Expert Committee did not recommend the addition of eravacycline to
the EML. The Committee considered that although eravacycline demonstrates
activity against some strains of carbapenemase-producing Enterobacteriaceae,
there are some concerns with regard to efficacy, as eravacycline failed to
demonstrate non-inferiority compared to levofloxacin in one RCT for cUTL
In addition, the Committee considered that there could be safety concerns,
with no long-term safety data currently available. The Committee noted
pharmacological similarities between eravacycline and tigecycline, and the
reported increased mortality associated with tigecycline in some meta-analyses.
The Expert Committee agreed with the EML Antibiotic Working Group’s
recommendation that eravacycline be classified in the AWaRe Reserve group.
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Meropenem + vaborbactam - addition - EML

Meropenem + vaborbactam ATC Code: JO1DH52

Proposal

The application requested the inclusion on the EML of meropenem +
vaborbactam as a last-resort treatment option for infections due to multidrug-
resistant organisms (MDROs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML

Section

6.2.3 Reserve group antibiotics

Dose form(s) & strengths(s)
Powder for injection: 1g+1g

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Meropenem + vaborbactam is a combination of the carbapenem meropenem with
the non-suicidal cyclic boronic acid-based beta-lactamase inhibitor vaborbactam
(1, 2). Vaborbactam inhibits Ambler class A and C beta-lactamases, of which
KPC-carbapnemases and some extended spectrum beta-lactamases are currently
the clinically most relevant examples. Metallo-beta-lactamases (e.g. NDM, VIM)
and class D beta-lactamases are not inhibited by vaborbactam.

Public health relevance (burden of disease)
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Antibiotic-resistant bacteria are a significant threat to public health, both in HICs
as well as LMICs (3-5). A recent study estimated that infections with antibiotic-



resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (3). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (4).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase producing
Enterobacteriaceae (6). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (4). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (5). To
provide a framework for this endeavour, in 2017 WHO published a priority list
of antibiotic-resistant bacteria (7). The “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem-resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (8).

Summary of evidence: benefits (from the application)

As of December 2018, meropenem + vaborbactam was assessed in two Phase
III RCTs (9, 10). The TANGO 1 trial showed non-inferiority of meropenem
+ vaborbactam versus piperacillin + tazobactam for the treatment of cUTI
(infection with a pathogen resistant to standard antibiotics was not an inclusion
criterion) (9). The TANGO II trial, a Phase III, multicentre, multinational, open-
label randomized clinical trial, compared meropenem + vaborbactam to the
best available therapy (BAT; often a combination of antibiotics) in patients with
a variety of infections caused by carbapenem-resistant Enterobacteriaceae and
showed decreased 28-day all-cause mortality (15.6% (5/32) vs BAT 33.3% (5/15))
with meropenem + vaborbactam compared to BAT, with a wide confidence
interval given the small sample size (95%CI of difference, —44.7% to 9.3%) (10).

Summary of evidence: harms (from the application)

In the TANGO I and TANGO II trials adverse events were similar in the
meropenem + vaborbactam group and in the comparator group.

Additional evidence (not in the application)
N/A

WHO Guidelines

There are no available WHO guidelines for the treatment of infections due to
MDROs.
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Costs/cost-effectiveness

United States: about US$ 200 for 1 g+ 1 g, equivalent to US$ 1200 for an average
daily dose of 2 g + 2 g every 8 hours.
No data about cost-effectiveness are available.

Availability

Meropenem + vaborbactam is approved by the FDA for patients 18 years of age
and older with cUTI, including pyelonephritis.
EMA approved its use in the European Union for:

= cUTI, including pyelonephritis, a sudden and severe infection causing
the kidneys to swell and which may permanently damage them;

= clAL
= hospital-acquired pneumonia, including ventilator associated
pneumonia;

= bacteria in the blood associated with any of the infections listed
above;

= infections due to aerobic Gram-negative organisms in adults with
limited treatment options.

Other considerations

The Committee noted that there was very limited clinical trial evidence of the
efficacy of recently approved antibiotics against carbapenem-resistant infections,
with activity based on small sample size studies including heterogenous
populations. The Committee was concerned that the current regulatory approval
process for novel agents effective against the WHO priority pathogen list
“critical priority” pathogens does not adequately inform the urgent public
health need for clear evidence-based guidance on the optimal management of
these infections, which are associated with high mortality.

Committee recommendations

The Expert Committee recommended the inclusion of meropenem +
vaborbactam on the complementary list of the EML of meropenem +
vaborbactam for the treatment of infections caused by carbapenem-resistant
organisms which are pathogens classified as “critical priority” in the WHO
priority pathogen list.

The Committee agreed with the EML Antibiotic Working Group’s
recommendation that this antibiotic should be classified in the AWaRe Reserve
group.

The Committee recommended further collaboration between relevant
stakeholders to design and implement strategic public health-orientated studies
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that will help to inform the choice of optimal single or combinations of both
novel and older antibiotics for adults and children in different settings, with the
goal of improving clinical outcomes, minimizing toxicity and reducing selection
of resistance.
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Omadacycline - addition - EML

Omadacycline ATC Code: to be assigned

Proposal

The application requested the inclusion of omadacycline on the complementary
list of the EML as a last-resort treatment option for infections due to multidrug-
resistant organisms (MDROs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML

Section

6.2.3 Reserve group antibiotic

Dose form(s) & strengths(s)

Lyophilized powder for injection: 100 mg
Tablet: 300 mg

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Omadacycline had not previously been considered for inclusion on the EML.
Omadacycline, a recently approved tetracycline antibiotic, has a broad spectrum
of activity against many Gram-positive and Gram-negative pathogens, including
methicillin-resistant Staphylococcus aureus (MRSA) (I). MRSA is ranked as a
“high priority” pathogen on the WHO priority pathogens list (2).

Public health relevance (burden of disease)
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resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (3). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (4).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase producing
Enterobacteriaceae (6). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (4). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (5). To
provide a framework for this endeavour, in 2017 WHO published a priority
list of antibiotic-resistant bacteria (2). “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (7).

Summary of evidence: benefits (from the application)

Several RCTs of omadacycline had been conducted or were currently ongoing,
but at the time of writing the application the results had not yet been published
in the peer-reviewed literature.

= Omadacycline versus moxifloxacin for the treatment of community-
acquired bacterial pneumonia (CABP) (NCT02531438), Phase
I1I, double-blind, multicentre non-inferiority RCT (2015-2017)
in 774 adult patients with CABP. Primary outcome: Number of
participants with early clinical response 81.1% vs 82.7% (difference
—1.6 percentage points, 95%CI —7.1 to 3.8).

= Omadacycline versus linezolid for the treatment of acute bacterial
skin and skin structure infections (ABSSSI) (NCT02378480), Phase
111, double-blind, multicentre non-inferiority RCT (2015-2016):
results not yet available.

= Oral omadacycline versus oral linezolid for the treatment of
ABSSSI (NCT02877927), Phase III, double-blind, multicentre non-
inferiority RCT (2016-2017) in 735 adult patients with ABSSSI,
Primary outcome: Early clinical response 87.5% vs 82.5% (difference
+5.0 percentage points, 95%CI —0.2 to 10.3).

= Oral omadacycline versus oral nitrofurantoin for the treatment of
cystitis (NCT03425396): trial still recruiting.

71



The results of NCT02531438 and NCT02378480 have since been published (see
additional evidence).

Summary of evidence: harms (from the application)

See additional evidence.

Additional evidence (not in the application)

Two noninferiority RCTs of omadacycline in adults with CABP and ABSSSI
were published in February 2019.

A double-blind, noninferiority (10 percentage point margin) RCT
allocated adults with CABP to either omadacycline or moxifloxacin with possible
transition to the oral equivalent after three days for a total treatment duration
of between 7 and 14 days. The primary outcome was early clinical response
(according to predefined criteria) at 72 to 120 hours. Omadacycline fulfilled
criteria for noninferiority for early clinical response (81.1% vs 82.7%, difference,
—1.6 percentage points; 95%CI —7.1 to 3.8) (8). The frequency of adverse events
(AE) was similar in both groups, with gastrointestinal side effects being the
most commonly observed AE (10.2% vs 18.0%). There was a slight imbalance
in mortality with eight deaths occurring in the omadacycline group versus
four in the moxifloxacin group, disproportionately affecting patients with more
severe pneumonia.

A second double-blind, noninferiority (10 percentage point margin)
trial, randomly assigned adults with ABSSSI to treatment with omadacycline
or linezolid with possible transition to the oral equivalent after three days for
a total treatment duration between 7 and 14 days. The primary outcome was
early clinical response (48-72 hours), defined as survival, absence of rescue
antibiotic therapy and >20% reduction in lesion size. Omadacycline fulfilled
criteria for non-inferiority for early clinical response (84.8% vs 85.5%, difference
—0.7 percentage points, 95%CI —6.3 to 4.9) (9). The frequency of adverse events
was similar in both groups, with gastrointestinal side effects being the most
commonly observed AE (18.0% vs 15.8%).

WHO Guidelines

There are no available WHO guidelines for the treatment of infections due to
multidrug-resistant organisms.

Costs/cost-effectiveness

No information regarding costs available.

Few data are available regarding the cost-effectiveness of omadacycline.
A modelling study estimated potential cost savings with omadacycline treatment
compared with inpatient IV vancomycin treatment in patients with acute
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bacterial skin and skin-structure infections by shifting care to the outpatient
setting due to the availability of an oral formulation of omadacycline (10). The
study assumed that a large proportion (50%) of patients would continue with
IV vancomycin (rather than a switch to an oral agent), limiting applicability
to ‘real-world’ scenarios. It was noted that the first author of this study was an
employee of the pharmaceutical company producing omadacycline.

Availability

The drug has been approved for the treatment of community acquired bacterial
pneumonia and acute bacterial skin and skin structure infections in the United
States (11).

Other considerations
N/A

Committee recommendations

The Expert Committee did not recommend the addition of omadacycline to
the EML. The Committee considered that although omadacycline demonstrates
activity against both Gram-positive and Gram-negative pathogens, including
MRSA, available data for its effectiveness and safety are currently limited. The
Committee noted the finding of potentially increased mortality associated with
omadacycline in one RCT of patients with community-acquired pneumonia.
The Expert Committee agreed with the EML Antibiotic Working Group’s
recommendation that omadacycline be classified in the AWaRe Reserve group.
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Plazomicin- addition - EML

Plazomicin ATC Code: to be assigned

Proposal

The application requested the inclusion of plazomicin on the complementary list
of the EML as a last-resort treatment option for infections due to multidrug-
resistant organisms (MDROs).

Applicant
EML Secretariat on behalf of the EML Antibiotics Working Group

WHO Technical Department
Essential Medicines and Health Products

EML/EMLc
EML

Section
6.2.3 Reserve group antibiotics

Dose form(s) & strengths(s)

Injection: 50 mg/mL in 10 mL vial (500 mg/10 mL concentrate for solution for
infusion)

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Plazomicin had not previously been considered for inclusion on the EML.
Plazomicin is a next-generation aminoglycoside that is not affected by many
aminoglycoside-modifying enzymes of Enterobacteriaceae that inactivate
other types of aminoglycosides (I, 2). This makes it a potentially useful drug
for the treatment of carbapenemase-producing Enterobacteriaceae since
aminoglycosides are not affected by carbapenemase production (metallo-
beta-lactamases may be an exception since they often are associated with
genes for methylases affecting and inactivating all types of aminoglycosides,
including plazomicin).
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Public health relevance (burden of disease)

Antibiotic-resistant bacteria are a significant threat to public health, both in HICs
as well as LMICs (3-5). A recent study estimated that infections with antibiotic-
resistant bacteria were responsible for approximately 33 000 attributable deaths
in Europe in 2015 (3). Fewer data are available for LMICs, but a retrospective
study in ten hospitals in India found that resistant pathogens were associated
with two to three times higher mortality than infections with susceptible strains
after adjusting for several confounders (4).

Over the past decade there has been increasing spread of multidrug-
resistant Gram-negative pathogens such as carbapenemase producing
Enterobacteriaceae (6). The Global Antimicrobial Resistance Surveillance System
(GLASS) report published in 2018 found high levels of carbapenem resistance
in Enterobacteriaceae and non-fermenters in many of the LMICs providing
data for the report (4). The 2015 WHO Global action plan on antimicrobial
resistance calls for the development of new antimicrobial medicines (5). To
provide a framework for this endeavour, in 2017 WHO published a priority list
of antibiotic-resistant bacteria (7). The “Priority 1: critical” category includes
four types of pathogens, all of which are Gram-negative: carbapenem resistant
Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacteriaceae; and
third-generation cephalosporin-resistant Enterobacteriaceae (8).

Summary of evidence: benefits (from the application)
See additional evidence.

Summary of evidence: harms (from the application)

Like all aminoglycosides plazomicin is potentially nephrotoxic. Increases in
serum creatinine levels of 0.5mg or more per decilitre (=40 pmol per litre)
above baseline occurred in 7.0% of patients in the plazomicin group and in 4.0%
in the meropenem group in the non-inferiority trial comparing plazomicin to
meropenem for patients with cUTIs (see additional evidence) (9).

Additional evidence (not in the application)

Results of a non-inferiority trial comparing plazomicin to meropenem for
patients with cUTIs were published in January 2019 (9). 609 patients with a
diagnosis of cUTT were randomly allocated 1:1 to IV plazomicin or meropenem
with the option for oral step-down treatment after at least 4 days of IV treatment
with a total treatment duration of 7 to 10 days of therapy. The primary outcome
was “composite cure” (clinical cure and microbiologic eradication) at day 5, and
15 to 19 days after treatment start in the microbiologic modified ITT population.
Plazomicin fulfilled the non-inferiority criteria for both endpoints (with a
prespecified non-inferiority margin of 15 percentage points): 88.0% (168/191) vs
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91.4% (180/197) (difference, —3.4 percentage points; 95%CI —10.0 to 3.1) and
81.7% (156/191) vs 70.1% (138/197) (difference, 11.6 percentage points; 95%CI
2.7 t0 20.3) respectively.

WHO Guidelines

There are no available WHO guidelines for the treatment of infections due to
MDROs.

Costs/cost-effectiveness

United States: Dosing is weight-based but a dose of 1000 mg for a 70kg person
with good renal function is reported to be approximately US$ 750.

No data regarding the cost-effectiveness of plazomicin compared to
other treatment options are available.

Availability

Plazomicin is approved by the FDA for patients 18 years of age or older for the
treatment of cUTI, including pyelonephritis caused by the following susceptible
microorganism(s): Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis and
Enterobacter cloacae. An application has been filed in Europe by the producing
company but is currently pending.

Other considerations

The Committee noted that there was very limited clinical trial evidence of the
efficacy of recently approved antibiotics against carbapenem-resistant infections,
with activity based on small sample size studies including heterogenous
populations. The Committee was concerned that the current regulatory
approval process for novel agents effective against the WHO priority pathogen
list “critical priority” pathogens does not adequately inform the urgent public
health need for clear evidence-based guidance on the optimal management of
these infections, which are associated with high mortality.

Committee recommendations

The Expert Committee recommended the inclusion of plazomicin on the
complementary list of the EML for the treatment of infections caused by
carbapenem-resistant organisms that are classified as “critical priority” in the
WHO priority pathogen list.

The Committee agreed with the EML Antibiotic Working Group’s
recommendation that this antibiotic should be classified in the AWaRe Reserve
group (Section 6.2.3).

The Committee recommended further collaboration between relevant
stakeholders to design and implement strategic public health-orientated studies
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that will help to inform the choice of optimal single or combinations of both
novel and older antibiotics for adults and children in different settings, with the
goal of improving clinical outcomes, minimizing toxicity and reducing selection
of resistance.
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Applications for the 21st EML and the 7th EMLc

6.2.5 Antituberculosis medicines
Antituberculosis medicines — new formulations for addition - EML and EMLc

Cycloserine ATC Code: JO4ABO1
Ethambutol ATC Code: JO4AKO02
Ethionamide ATC Code: JO4ADO3
Isoniazid ATC Code: JO4ACO1

Levofloxacin ATC Code: JOTMA12
Linezolid ATC Code: JO1XX08
Moxifloxacin ATC Code: JOTMA14
Clofazimine ATC Code: JO4BAO1

Rifabutin ATC Code: JO4AB04

Proposal

The application requested:

- the addition of various new formulations of currently listed
medicines for tuberculosis (TB) for use in children;

- amendments to the dosage form terminology used to describe
clofazimine and rifabutin.

Applicant
Stop TB Partnership/Global Drug Facility

WHO Technical Department

Comments on the application were received from the WHO Global TB
Programme. The technical unit advised that it supported the application, which
was developed in consultation with the Global TB Programme, and was fully in
line with the latest WHO recommendations on the management of multidrug-
resistant TB (MDR-TB), rifampicin-resistant TB (RR-TB) and isoniazid-resistant
TB. The technical unit stated that the addition of child-friendly formulations of
second-line antituberculosis medicines will greatly benefit children with drug-
resistant tuberculosis.

EML/EMLc
EML and EMLc

Section

6.2.5 Antituberculosis medicines
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Dose form(s) & strengths(s)

Cycloserine: solid oral dose form 125 mg (add)
Ethambutol: dispersible tablet 100 mg (add)
Ethionamide: dispersible tablet 125 mg (add)
Isoniazid: dispersible tablet 100 mg (add)
Levofloxacin: dispersible tablet 100 mg (add)
Linezolid: dispersible tablet 150 mg (add)
Moxifloxacin: dispersible tablet 100 mg (add)

Clofazimine: capsule to solid oral dosage form 50 mg, 100 mg (amend)
Rifabutin: capsule to solid oral dosage form 150 mg (amend)

Core/Complementary

Core: ethambutol, isoniazid, rifabutin
Complementary: clofazimine, cycloserine, ethionamide, levofloxacin, linezolid,
moxifloxacin

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

All of the medicines for which additional formulations are requested for listing
are currently included on the Model Lists in various formulations and strengths.

In 2007, the World Health Assembly called for WHO to promote the
development of child-friendly medicines with a particular focus on treatment
for HIV, tuberculosis, malaria and chronic disease (1).

In 2017, the Expert Committee recommended the addition to the EMLc
of two fixed-dose combination, child-friendly dispersible tablet formulations of
isoniazid + rifampicin +/- pyrazinamide for use in children with drug-sensitive
tuberculosis infection. The Committee considered that the availability of these
age-appropriate formulations would offer benefits including appropriate dosing,
ease of administration and reduced pill burden (2).

Public health relevance (burden of disease)

It is estimated that of the 10 million people who developed TB in 2017, 1 million
of them were children. Children aged <15 years accounted for 7.1% of the 6.4
million new or relapsed cases of TB notified to national TB programmes and
reported to WHO. Children aged <15 years accounted for 15% and 10% of total
TB deaths among HIV-negative and HIV-positive people, respectively — higher
than their share of estimated cases, suggesting poorer access to diagnosis and
treatment (3).
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Summary of evidence: benefits (from the application)

Evidence for the clinical effectiveness of the medicines was evaluated at the time
of their individual listings.

Paediatric-friendly formulations

The proposed new formulations are mostly dispersible formulations, meaning
they can be mixed in liquid, making it easier to get the correct doses and for
children to swallow. They are flavoured to overcome the bitterness associated
with breaking, crushing and otherwise manipulating adult formulations.

The proposed formulations are at lower strengths, aligned with the
dosing needs of children according to the 2019 update of the WHO consolidated
guidelines on drug-resistant tuberculosis treatment (4). With the exception of
linezolid 150 mg dispersible tablet (which is still in development), the proposed
formulations are all quality-assured, either through the WHO Prequalification
for Medicines Programme, or by the Global Fund Expert Review Panel.

Amended dosage form terminology

Until recently there has been a single supplier of clofazimine in a capsule
formulation. This creates a risk to the global supply security of this key
medicine, especially as it is increasing in importance and will likely have greater
use in national programmes. Many organizations have worked to improve the
supply security and have new suppliers developing clofazimine; in 2018 a new
tablet formulation of clofazimine was quality-assured and is now eligible for
procurement by programmes. The current listing on the Model List refers only
to clofazimine capsules. The specificity of having the dosage form limited to
only capsules could create a barrier to accessing the new tablet formulations.
This situation also applies to other products, such as rifabutin capsules, where
it is possible that different manufacturing approaches could mean that products
may be produced in tablet and/or capsule formulations. Having robust quality
assurance approaches, such as the WHO Prequalification for Medicines
Programme, ensures that the efficacy of the medicines remains regardless of
the formulation.

Summary of evidence: harms (from the application)

Evidence for the safety of the medicines was evaluated at the time of their
individual listings.

Additional evidence (not in the application)
N/A
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WHO Guidelines

These medicines are all recommended the most recent WHO guidelines for
treatment of drug-sensitive tuberculosis (2017) (5), treatment of latent TB
infection (2018) (6), treatment of isoniazid mono-resistant TB (2018) (7) and
treatment of drug-resistant TB (2019) (4).

Costs/cost-effectiveness

No information was provided in the application.

Availability

The proposed new formulations are in the Stop TB Partnership’s Global Drug
Facility product catalogue and are reportedly being procured by programmes.

Other considerations
N/A

Committee recommendations

The Expert Committee recommended the addition of the proposed dispersible
tablet formulations of ethambutol and isoniazid to the core list of the EMLc,
and of cycloserine, ethionamide, levofloxacin, linezolid and moxifloxacin to the
complementary list of the EMLc for the treatment of children with drug-sensitive
and drug-resistant TB.

The Committee considered that the availability of quality-assured, age-
appropriate formulations will help improve access to effective treatment for
children with TB.

The Committee also recommended the requested amendments to the
dosage form terminology for clofazimine and rifabutin.
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Antituberculosis medicines - formulations for deletion - EML

Ethambutol + isoniazid ATC Code: JOAAMO3

Isoniazid + pyrazinamide + rifampicin ATC Code: JO4AMO5
Isoniazid + rifampicin ATC Code: JO4AMO02

Proposal

The application requested the removal from the EML of specific fixed-dose
combination formulations/strengths of ethambutol + isoniazid, isoniazid
+ pyrazinamide + rifampicin, and isoniazid + rifampicin based on updated
recommendations in WHO guidelines.

Applicant
WHO Global TB Programme

WHO Technical Department
Global TB Programme

EML/EMLc
EML

Section

6.2.5 Antituberculosis medicines

Dose form(s) & strengths(s)

Ethambutol + isoniazid: Tablet 400 mg + 150 mg

Isoniazid + pyrazinamide + rifampicin: Tablet: 150 mg + 500 mg + 150 mg (For
intermittent use three times weekly)

Isoniazid + rifampicin: Tablet 60 mg + 60 mg and 150 mg + 150 mg (For
intermittent use three times weekly)

Core/Complementary
Core

Individual/Square box listing

Individual

Background

Abbreviations used for tuberculosis (TB) medicines:
H = isoniazid, R = rifampicin, Z = pyrazinamide, E = ethambutol
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Public health relevance (burden of disease)
N/A

Summary of evidence: benefits (from the application)
N/A

Summary of evidence: harms (from the application)
N/A

Additional evidence (not in the application)
N/A

WHO Guidelines

The proposed deletions are in alignment with recommendations made in current
WHO guidelines for treatment of tuberculosis.

Ethambutol + isoniazid (= HE)

The 2010 WHO Treatment of tuberculosis guidelines (1) recommended that the
two-month rifampicin regimen, 2HRZE/6HE, should be phased out, based on
evidence that showed it to be associated with more relapses and deaths than the
six-month rifampicin regimen, 2HRZE/4HR.

Isoniazid + pyrazinamide + rifampicin/isoniazid + rifampicin

The 2017 WHO guidelines for treatment of drug-susceptible tuberculosis and
patient care (2) reviewed the effectiveness of intermittent (three times weekly)
dosing schedules of TB medicines in both the intensive and continuation phases
of treatment. Evidence showed that patients who received three times weekly
dosing had a higher risk of treatment failure, disease relapse and acquired drug
resistance than patients who received daily dosing.

Costs/cost-effectiveness
N/A

Availability
N/A

Other considerations

Alternative strength fixed-dose formulations of isoniazid + pyrazinamide +
rifampicin and isoniazid + rifampicin remain available on the EML for use in
daily dosing regimens.
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Committee recommendations

The Expert Committee recommended the deletion of the proposed formulations
from the core list of the EML, noting the advice of the WHO Global TB
Programme that their use is no longer recommended in current WHO guidelines
based on evidence that treatment regimens involving these formulations have
been associated with greater rates of treatment failure, relapse, mortality and
acquired drug resistance.

References
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Antituberculosis medicines - intravenous formulations for addition - EML and EMLc

Ethambutol ATC Code: JO4AKO02
Isoniazid ATC Code: JO4ACO1

p-aminosalicylic acid ATC Code: JO4AAO1
Rifampicin ATC Code: JO4AB02

Proposal

Four separate applications requested addition of injectable formulations of
ethambutol, isoniazid, p-aminosalicylic acid (PAS) and rifampicin to the EML
and EMLc for treatment of drug-susceptible tuberculosis in combination with
other first-line medicines.

Applicant
INCURE CU

WHO Technical Department

Comments on the applications were received from the WHO Global TB
Programme. The technical unit advised that it did not support inclusion of the
proposed IV formulations of tuberculosis (TB) medicines emphasizing the
following:

-  WHO recommends oral treatment regimens, ideally administered
in fixed-dose combinations (where such formulations exist) for
the treatment of drug-sensitive TB.

- WHO has recently updated treatment guidelines for MDR-TB
and RR-TB, recommending that injectable agents are no longer
among the priority medicines when designing longer MDR-TB
regimens.

- Inview of these WHO policy recommendations, in the large
majority of TB patients, IV administration for first- or second-line
medicines is not indicated.

- For the majority of indications listed in the applications for IV
formulations, patients can be treated with oral formulations, if
necessary, using alternative forms of oral administration.

- For adult patients with drug-sensitive TB, a four-drug regimen is
recommended; therefore, with only three of the four medicines
available as intravenous formulations, patients would still be
required to take pyrazinamide orally.
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EML/EMLc
EML and EMLc

Section

6.2.5 Antituberculosis medicines

Dose form(s) & strengths(s)

Ethambutol: injection 1000 mg and 2000 mg
Isoniazid: injection 300 mg, 500 mg and 900 mg
p-aminosalicylic acid: injection 3g,9gand 12 g
Rifampicin: injection 450 mg and 600 mg

Core/Complementary

Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Ethambutol, isoniazid, PAS and rifampicin are all currently included on the EML
and EMLc in oral dose forms.

Public health relevance (burden of disease)

Worldwide, tuberculosis is one of the top 10 causes of death, and the leading cause
from a single infectious agent. In 2017, TB caused an estimated 1.3 million deaths
among HIV-negative people, and there were an additional 300 000 deaths from
the disease among HIV-positive people. There were an estimated 10.0 million
new cases of TB, equivalent to 133 cases per 100 000 population (I).

The IV formulations are proposed in the applications for use in cases of
severe forms of disease, such as central nervous system (CNS) TB or TB sepsis,
patients with gastrointestinal diseases and reduced oral absorption rates, and
other patient groups unwilling or unable to take oral dose forms.

There is evidence that there is a decrease in the functional absorptive
area of the intestine in TB patients, resulting in reduced serum concentrations
of orally administered antituberculosis drugs. Patients with malabsorption
syndromes can require higher doses to achieve minimum therapeutic levels
(2, 3). Malabsorption of anti-mycobacterial drugs has been reported HIV-
coinfected patients (4, 5).

A retrospective cohort study in Brazil found that among TB patients
admitted to intensive care units (ICU), over 90% have acute respiratory failure
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(ARF) and require mechanical ventilation. The in-hospital mortality rate for
ICU-admitted patients was around 65% (6).

CNS TB has been reported to account for 5-10% of extrapulmonary
TB cases and approximately 1% of all TB cases (7). It is associated with high
morbidity and mortality (8).

No information was provided in the applications regarding the
proportion of total TB cases that would require IV treatment.

Summary of evidence: benefits (from the application)

The clinical benefits and place in therapy of these medicines (per se) are well
established and have been evaluated previously by the Expert Committee.

Limited pharmacokinetic data were presented in the applications
indicating higher achievable concentrations with IV versus oral formulations,
which is to be expected from IV administration where 100% bioavailability
is achieved.

Summary of evidence: harms (from the application)

The adverse events (AE) associated with the medicines, rather than of the
proposed IV formulations, were described in the applications. The safety profiles
of these medicines are well established and have been evaluated previously by
the Expert Committee. It is reasonable to assume that the known safety profiles
would be applicable to the IV formulations.

Additional evidence (not in the application)

An RCT investigating the efficacy and safety of IV chemotherapy during the
intensive treatment phase in patients newly diagnosed with pulmonary TB was
identified during the review process (9). 92 patients were randomized to receive
oral treatment with isoniazid, rifampicin, pyrazinamide and ethambutol or
IV isoniazid, IV rifampicin, IV ethambutol and oral pyrazinamide. Alleviation
of chest symptoms (cough, dyspnoea, chest pain) and intoxication symptoms
(weakness, loss of appetite, fatigue, night sweats, increased body temperature)
was more rapid in the IV therapy group. No serious adverse events associated
with IV therapy were observed.

WHO Guidelines

WHO guidelines recommend ethambutol, isoniazid, rifampicin and PAS in
treatment regimens for drug-susceptible TB and MDR-TB/RR-TB (10, 11).

The guidelines recommend the use of oral, preferably fixed-dose
combination therapy for TB treatment.

In the WHO Target regimen profiles for TB treatment, it is recommended
that IV formulations be reserved for cases of severe forms of disease such as CNS
TB or TB sepsis (12).
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Costs/cost-effectiveness

Due to the limited availability of the proposed IV formulations on world markets,
no information on the comparative cost and cost-effectiveness of these products
are available. The applications suggest that the IV formulations will be more
expensive than the currently available oral formulations.

Availability
The proposed formulations have limited market approval and global availability:
IV ethambutol: Germany, Kazakhstan, Switzerland, Tajikistan, Ukraine and
Uzbekistan.

IV isoniazid: Italy, Kazakhstan, Ukraine, United Kingdom, United States and
Uzbekistan.

IV PAS: Belarus, Germany and Ukraine.
IV rifampicin: United States.

Other considerations
N/A

Committee recommendations

The Expert Committee did not recommend the addition of injectable
formulations of ethambutol, isoniazid, PAS and rifampicin to the EML and
EMLc for treatment of drug-susceptible TB in combination with other first-
line medicines.

The Committee noted that WHO guidelines recommend use of oral,
preferably fixed-dose combination therapy for TB, but acknowledged that
parenteral administration of TB medicines may be useful in a small number
of critically unwell patients unable to tolerate oral therapy or patients with TB
meningitis. The Committee considered that the inclusion of these parenteral
TB formulations on the EML could result in inappropriate use of parenteral
therapy in patients otherwise able to take oral therapy.

The Committee also noted that the global market availability of these
products was limited, and the comparative cost unknown.
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Bedaquiline - addition - EMLc

Bedaquiline ATC Code: JO4AKO5

Proposal

The application requested the addition of bedaquiline to the complementary list
of the EMLc as a reserve second-line medicine for the treatment of multidrug-
resistant tuberculosis (MDR-TB) in children aged 6 years and older.

Applicant
WHO Global TB Programme

WHO Technical Department
Global TB Programme

EML/EMLc
EMLc

Section

6.2.5 Antituberculosis medicines

Dose form(s) & strengths(s)
Tablet 100 mg

Core/Complementary

Complementary

Individual/Square box listing

Individual

Background (if relevant, eg. resubmission, previous EC consideration)

In 2015, bedaquiline was included on the complementary list of the EML as a
reserve second-line medicine for treatment of MDR-TB in adults (I).

Public health relevance (burden of disease)

It is estimated that of the 10 million people who developed TB in 2017, 1 million
of them were children. Children aged <15 years accounted for 7.1% of the
6.4 million new or relapsed cases of TB notified to national TB programmes
and reported to WHO. Children aged <15 years accounted for 15% and 10%
of total TB deaths among HIV-negative and HIV-positive people, respectively —
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higher than their share of estimated cases, suggesting poorer access to diagnosis
and treatment. In 2017, it was estimated that about 558,000 new MDR-TB/
RR-TB cases emerged and about 230,000 MDR-TB/RR-TB patients died (2).

The contribution of bedaquiline to MDR-TB regimens is crucial to
compose regimens, particularly in frequent situations in which other effective
and safe medicines are not available. In a substantial proportion of MDR-TB/RR-
TB patients the susceptibility to fluoroquinolones is lost and other TB medicines
cannot be given because of safety concerns. Reports of sporadic cases and
outbreaks of MDR-TB and XDR-TB among patients not previously treated for
TB attests to the transmissibility of such strains, an additional public health
concern, making the provision of effective treatment for all M/XDR-TB patients
very important. The likelihood of treatment success in MDR-TB patients
diminishes with the acquisition of additional drug resistance. Bedaquiline can
increase the prospects of lasting cure in these patients.

The WHO Global TB Programme considers that bedaquiline should also
be viewed as an essential medicine in children aged 6 years and older following
the update by WHO of its treatment recommendations for adults and children
with MDR-TB/RR-TB in December 2018 (3).

Summary of evidence: benefits (from the application)

As part of the WHO guideline development process, a meta-analysis of individual
patient data with 13 104 records from 53 studies in 40 countries was used to
evaluate treatment success of bedaquiline. This dataset was largely composed of
adult patients, with only 181 of the 13104 (1.4%) cases being under 15 years
of age.

Paediatric data for bedaquiline were reviewed to explore the extent to
which adult data could be extrapolated to children. The focus of this review
was on safety and pharmacologic exposure data available from two ongoing
paediatric studies of bedaquiline: TMC207-C211 and IMPAACT P1108 (4).
Assuming that bedaquiline exposure-response (efficacy) profiles could be
extrapolated from adults to children, the WHO Guideline Development Group
concluded that the bedaquiline doses evaluated in the trials did not appear to
produce bedaquiline exposures that would put children aged 6 to 17 years at
greater risk of therapeutic failure.

Summary of evidence: harms (from the application)

With regard to harms, the Guideline Development Group concluded that the
safety risk of bedaquiline in children aged 6 years and older did not appear to
exceed that observed in adults. However, it was noted that children included in
the trials were all HIV negative and had limited exposure to other QT-interval
prolonging medicines (4).
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Additional evidence (not in the application)
N/A

WHO Guidelines

The 2019 WHO consolidated guidelines on drug-resistant tuberculosis treatment
(3) make the following recommendation with regard to bedaquiline:

“Bedaquiline should be included in longer MDR-TB regimens for
patients aged 18 years or more (strong recommendation, moderate certainty in
the estimates of effect). Bedaquiline may also be included in longer MDR-TB
regimens for patients aged 6-17 years (conditional recommendation, very low
certainty in the estimates of effect).”

The updated guidelines include a weight-based dosage regimen for
children 6-17 years:

15-29 kg: 2 x 100 mg tablets once daily for two weeks, then 1 x 100 mg tablet once
daily on Monday, Wednesday and Friday for 22 weeks;

>29 kg: 4 x 100 mg tablets once daily for 2 weeks then 1 x 100 mg tablets once
daily on Monday, Wednesday and Friday for 22 weeks (equivalent to the adult
dose).

Costs/cost-effectiveness

Bedaquiline is available via the Global Drug Facility (GDF), at a price of US$ 400
for a 6-month course of adult treatment (5). There is a marked differential in
the price of bedaquiline between HICs and countries eligible for concessional
pricing through the GDE. Prices for a 6-month course of adult treatment have
been reported as EUR 26 481 in Italy (6), £ 18 880 in the United Kingdom (7) and
US$ 26 500 in the Republic of Korea (8).

Availability

Bedaquiline is manufactured by Janssen Pharmaceuticals. It is available to eligible
countries through the GDE

Other considerations

The Committee recalled that bedaquiline is associated with an increased risk of
QT interval prolongation, which may be further increased when bedaquiline is
administered with other medicines that prolong the QT interval. The Committee
also noted the potential for drug-drug interactions between bedaquiline and
other commonly co-prescribed medicines. These factors should be taken into
consideration when bedaquiline is prescribed.
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Committee recommendations

The Expert Committee recommended the addition of bedaquiline to the
complementary list of the EMLc for the treatment of MDR-TB in children
aged 6 years and older, in line with updated WHO treatment guidelines. The
Committee noted that the extrapolation of evidence from adult data to children
suggested therapeutic bedaquiline exposure in children and no increased
safety risk.
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Capreomycin and kanamycin - deletion - EML and EMLc

Capreomycin ATC Code: JO4AB30

Kanamycin ATC Code: JO1GB04

Proposal

The application requested the removal from the EML and EMLc of capreomycin
and kanamycin for use in treatment regimens for multidrug-resistant tuberculosis
(MDR-TB).

Applicant
WHO Global TB Programme

WHO Technical Department
Global TB Programme

EML/EMLc
EML and EMLc

Section
6.2.5 Antituberculosis medicines

Dose form(s) & strengths(s)

Capreomycin: Powder for injection 1 g (as sulfate) in vial
Kanamycin: Powder for injection 1 g (as sulfate) in vial

Core/Complementary

Complementary

Individual/Square box listing

Individual

Background
N/A

Public health relevance (burden of disease)
N/A

Summary of evidence: benefits (from the application)
N/A
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Summary of evidence: harms (from the application)
N/A

Additional evidence (not in the application)
N/A

WHO Guidelines

The proposed deletions are in alignment with recommendations in the 2019
update of the WHO consolidated guidelines on drug-resistant tuberculosis treatment
(1). One of the key outcomes of the updated guidelines was a re-classification of
medicines recommended for inclusion in regimens for MDR-TB/RR-TB.

Capreomycin and kanamycin had previously been recommended as
Group B, second-line injectable agents along with amikacin and streptomycin
(2). The 2019 guidelines no longer recommend the use of capreomycin and
kanamycin as treatment options. Use of capreomycin and kanamycin was
associated with poorer outcomes when compared with regimens not containing
these medicines in the latest data analysis.

Costs/cost-effectiveness
N/A

Availability
N/A

Other considerations

Amikacin and streptomycin remain available on the Model List for use in
treatment regimens for drug-resistant TB.

Committee recommendations

The Expert Committee recommended the deletion of capreomycin and
kanamycin from the complementary list of the EML and EMLc, noting the advice
of the WHO Global TB Programme that their use is no longer recommended
in WHO guidelines due to evidence that regimens involving these agents were
associated with worse outcomes compared with regimens that did not include
them, and that fully oral regimens should be preferred for most patients.

References

1. WHO consolidated guidelines on drug-resistant tuberculosis treatment. Geneva: World Health
Organization; 2019. Available from https://apps.who.int/iris/bitstream/handle/10665/311389/
9789241550529-eng.pdf, accessed 30 October 2019.

97


https://apps.who.int/iris/bitstream/handle/10665/311389/9789241550529-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/311389/9789241550529-eng.pdf

2. WHO treatment guidelines for drug-resistant tuberculosis, 2016 update (WHO/HTM/TB/2016.4).
Geneva,World Health Organization. 2016. Available from https://apps.who.int/iris/bitstream/
handle/10665/250125/9789241549639-eng.pdf, accessed 30 October 2019.

WHO Technical Report Series, No. 1021, 2019


https://apps.who.int/iris/bitstream/handle/10665/250125/9789241549639-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/250125/9789241549639-eng.pdf

Delamanid - change age restriction - EMLc

Delamanid ATC Code: JO4AKO06

Proposal

The application requested a change to the age restriction that applies to the listing
of delamanid on the Model Lists.

Applicant
WHO Global TB Programme

WHO Technical Department
Global TB Programme

EML/EMLc
EML and EMLc

Section

6.2.5 Antituberculosis medicines

Dose form(s) & strengths(s)
Tablet 50 mg

Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

In 2017, delamanid was added to the EMLc as a reserve second-line drug for
multidrug-resistant tuberculosis (MDR-TB) in children aged 6-17 years. The
current Model Lists include an age limit for delamanid of >6 years.

Public health relevance (burden of disease)
N/A

Summary of evidence: benefits (from the application)

As part of the MDR-TB guideline development process, paediatric data
for delamanid were reviewed to examine whether the recommendations for
delamanid use in children could be lowered to children under 6 years of age.
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Safety and pharmacologic exposure data were available from ongoing paediatric
studies (1). The WHO Guideline Development Group (GDG) concluded that
based on the pharmacokinetic data, exposure profiles in children aged 3 to
5 years were comparable to adults and no higher than in children aged 6 and
older. From the available data, there were no safety signals distinct from those
reported in adults observed in children aged three to five years. The GDG
concluded that extrapolations of efficacy and safety should be restricted to
children 3 years of age and older.

Summary of evidence: harms (from the application)
N/A

Additional evidence (not in the application)

Children aged 3 to 5 years in the trials were administered delamanid at a dose of
25 mg twice daily, using a scored, dispersible paediatric formulation that is not
currently available.

The only source of delamanid is the 50 mg adult formulation which
poses potential problems when considered for children under 6 years of age.

The adult and paediatric formulations of delamanid are not bioequivalent
or interchangeable. Equal doses of each formulation achieve different
concentrations in the body. Substituting the adult formulation for the paediatric
formulation will result in higher delamanid exposures than would be expected
from the paediatric formulation.

In addition, splitting or crushing of the adult tablet for administration
to children will affect the stability of the medicine and result in pill fragments
that are exceedingly bitter.

WHO Guidelines

The 2019 WHO consolidated guidelines on drug-resistant tuberculosis treatment
(2) make the following recommendation with regard to delamanid: “Delamanid
may be included in the treatment of MDR-TB/RR-TB patients aged 3 years or
more on longer regimens (conditional recommendation, moderate certainty in
the estimates of effect”

Costs/cost-effectiveness
No information provided.

Availability

Delamanid 50 mg tablets are manufactured by Otsuka Pharmaceutical, Japan.
They are available to eligible countries through the Global Drug Facility. The
25mg paediatric dispersible tablet formulation is not currently commercially
available.
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Other considerations
N/A

Committee recommendations

The Expert Committee did not recommend the requested change to the age
restriction that applies to the listing of delamanid on the Model Lists. The
Committee noted that pharmacokinetic data used to inform the guideline
development process used a different formulation of delamanid to that currently
included on the Model Lists, which is not commercially available at this time, nor
has it been demonstrated to be bioequivalent to the available, listed formulation.
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Group C antibiotics for MDR-TB - new indication - EML and EMLc

Group C antibiotics for MDR-TB
Amoxicillin + clavulanic acid ATC Code: JO1CR02

Imipenem + cilastatin ATC Code: JO1DH51
Meropenem ATC Code: JO1CR02

Proposal

The application requested listing on the complementary list for the new indication
of treatment of multidrug-resistant tuberculosis (MDR-TB) of:

- amoxicillin + clavulanic acid (EML and EMLc)
- imipenem + cilastatin; (EML only) and
- meropenem (EML and EMLc)

Applicant
WHO Global TB Programme

WHO Technical Department
Global TB Programme

EML/EMLc

EML and EMLc
(EML only for imipenem + cilastatin)

Section

6.2.5 Antituberculosis medicines

Dose form(s) & strengths(s)
Amoxicillin + clavulanic acid:
- tablet: 500 mg (as trihydrate) + 125 mg (as potassium salt);

- powder for oral liquid: 125 mg + 31.25 mg per 5mL; 250 mg +
62.5mg per 5mL

Imipenem + cilastatin:
- powder for injection: 250 mg (as monohydrate) + 250 mg (as
sodium salt); 500 mg (as monohydrate) + 500 mg (as sodium
salt) in vial
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Core/Complementary

Complementary

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

These medicines have not been previously considered for use in MDR-TB.
Amoxicillin + clavulanic acid and meropenem are currently included in the
EML and EMLc for use as first- and second-choice treatment of specified
infectious syndromes. Imipenem + cilastatin is noted as an acceptable alternative
to meropenem for most clinical situations. Amoxicillin + clavulanic acid is
classified as an AWaRe Access group antibiotic, while meropenem (and other
carbapenems) are categorized as AWaRe Watch group antibiotics.

Public health relevance (burden of disease)

It is estimated that 558 000 new MDR-/RR-TB cases emerged in the world in
2017 and 230 000 patients died of this form of tuberculosis (1). Between 25 000
and 32000 children are estimated to develop MDR-TB each year (2). Many of
these cases go undetected and are not placed on appropriate treatment, increasing
the risk of transmission of drug-resistant strains and death. In 2017, countries
reported that about 139 000 people started MDR-TB treatment worldwide. The
effectiveness of these efforts varies considerably, and data reported for treatment
outcomes in recent years show that only about half the MDR-/RR-TB patients
complete their treatment successfully. Among patients with XDR-TB the
likelihood of successful outcomes is even lower. Patients who are not cured -
often because their treatment fails or is interrupted - risk persistent disease or
death. Given these low levels of treatment success, all efforts must be made to
ensure that effective medications to treat drug-resistant TB become more widely
available to the patients who need them, particularly in low-resource settings
that carry the largest burden of MDR-/RR-TB (1).

The most recent data analysis conducted for the 2018 WHO MDR-TB
treatment guidelines revision attests to the effectiveness of the carbapenems
- imipenem + cilastatin and meropenem - in patients for whom other agents
cannot be used to compose an adequate regimen, such as those with strains
resistant to fluoroquinolones or who develop drug intolerance (3).

Summary of evidence: benefits (from the application)

A typical longer MDR-TB regimen starts with a combination of at least four TB
medicines considered to be effective, primarily from Groups A and B (Table 1).
The three proposed medications have a particular role in the composition of
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longer treatment regimens for patients with MDR-/RR-TB, particularly those
who have additional resistance or intolerance to one or more of the agents
in Groups A and B. In such cases, the regimen is strengthened by Group C
agents. Both carbapenems in this application belong to Group C and must
be administered with clavulanic acid, which is only available in formulations
combined with amoxicillin. Amoxicillin + clavulanic acid is not considered
an additional effective TB agent, and should not be used without imipenem +
cilastatin or meropenem.

Table 1
Grouping of medicines recommended for use in longer MDR-TB regimens (3)

Groups Medicine

Group A Levofloxacin or moxifloxacin
Bedaquiline
Linezolid

Group B Clofazimine

Cycloserine or terizidone

Group C Ethambutol

Delamanid

Pyrazinamide

Imipenem + cilastatin or meropenem

Amikacin (or streptomycin)

Ethionamide or prothionamide

p-aminosalicylic acid

Mycobacterium tuberculosis (MTB) is resistant to most beta-lactam antibiotics
because it contains the gene blaC, which encodes an extended spectrum beta-
lactamase (4). BlaC beta-lactamase is only transiently inhibited by most beta-
lactamase inhibitors (i.e. sulbactam and tazobactam) except for clavulanic acid,
which irreversibly inhibits it (4, 5). The use of amoxicillin + clavulanic acid against
MTB has had mixed results. Of note, clavulanic acid is not available commercially
without amoxicillin. An early bactericidal activity (EBA) study from South Africa
showed no benefit of amoxicillin + clavulanic acid over the control (6). A study
from Pakistan examining the minimum inhibitory concentration (MIC) of drug-
resistant clinical isolates of MTB found that 98% of the isolates were resistant to
amoxicillin + clavulanic acid (7). Another EBA study showed that over 7 days,
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amoxicillin + clavulanic acid reduced the sputum colony-forming units (CFU) by
an average of 0.1 log10 cfu/mL per day (in comparison, isoniazid reduced CFU
by 0.27 log10 cfu/mL per day) (8). However, the mild efficacy of amoxicillin +
clavulanic acid may not be shared by all the beta-lactam antibiotics. Meropenem is
hydrolyzed five times slower than amoxicillin + clavulanic acid by blaC (4, 5) and
there have been several studies evaluating its activity (combined with clavulanic
acid) against MTB (9). In vitro studies have shown that the combination of
clavulanic acid improves the MIC of meropenem from 8 to 1 pg/mL (10), that
this combination sterilizes aerobic and anaerobic MTB cultures and was active
against drug susceptible and XDR-TB strains (5). Results have been mixed with
respect to the effect of meropenem + clavulanic acid on mouse mortality and
on MTB CFUs in the lung and spleen (10-13). The combination of imipenem +
cilastatin with clavulanic acid also has activity against MTB, although in some
studies meropenem + clavulanic acid seems to be superior (5).

Human data are sparse (case-control studies, case reports) (11, 14), but
meropenem with clavulanic acid as part of regimens (usually also containing
linezolid) for patients with MDR-TB and XDR-TB has shown improved culture
conversion and survival (15-17).

The updated WHO guidelines reported the relative and absolute
effects for treatment failure or relapse and death (versus treatment success) for
medicines used in longer regimens from the main IPD-MA dataset of 13 104
records from 53 studies in 40 countries (3, 18).

For imipenem + cilastatin or meropenem, the adjusted odds ratio for
treatment failure/relapse versus treatment success was 0.4 (95%CI 0.2 to 0.7)
(n=206). In absolute terms, 11 fewer (95%CI 19 to 3 fewer) treatment failures/
relapses per 100 patients treated (very low certainty evidence). For death versus
treatment success the adjusted OR was 0.2 (95%CI 0.1 to 0.5) (n=204). In
absolute terms, 18 fewer (95%CI 27 to 8 fewer) deaths per 100 patients treated
(very low certainty evidence).

Summary of evidence: harms (from the application)

Evidence for the safety of these medicines has been considered previously. The
common and uncommon adverse effects associated with these medicines are
well known.

Additional evidence (not in the application)
N/A

WHO Guidelines

The 2019 WHO consolidated guidelines on drug-resistant tuberculosis treatment
(3) include the following recommendations regarding longer treatment regimens
for MDR-/RR-TB:

105



= In MDR-/RR-TB patients on longer regimens, all three Group A
agents and at least one Group B agent should be included to ensure
that treatment starts with at least four TB agents likely to be effective,
and that at least three agents are included for the rest of treatment
after bedaquiline is stopped. If only one or two Group A agents are
used, both Group B agents are to be included. If the regimen cannot
be composed with agents from Groups A and B alone, Group C
agents are added to complete it (conditional recommendation, very
low certainty in the estimates of effect).

= Imipenem + cilastatin or meropenem may be included in the

treatment of MDR-/RR-TB patients on longer regimens (conditional
recommendation, very low certainty in the estimates of effect).

Costs/cost-effectiveness
Reported costs from the Global Drug Facility product catalogue (19) are:

Imipenem + cilastatin 500 mg + 500 mg powder for injection: US$ 31-36/10 vials
Meropenem 1 g powder for injection: US$ 3.70/vial

Amoxicillin + clavulanic acid 500 mg + 125 mg tablets: US$ 10.21-13.28/
100 tablets

Amoxicillin + clavulanic acid 125 mg/31.25 mg oral suspension: US$ 1.21/bottle

Availability

The proposed medicines are widely available globally and already included for
other indication on the EML and EMLc.

Other considerations
N/A

Committee recommendations

The Expert Committee recommended the inclusion of meropenem and of
amoxicillin + clavulanic acid on the complementary list of the EML and EMLc
for the new indication of use in the treatment of MDR-TB. The Committee
recommended thatimipenem could be considered as an alternative to meropenem
for use in adults, and that the EML should note this accordingly.

The Committee noted the limited clinical evidence base, and the
very low certainty in the estimates of effect associated with the carbapenems
in MDR-TB treatment regimens. However, the Committee accepted the public
health need for effective treatments for MDR-TB and considered that the
updated WHO guideline recommendations would be supported by the inclusion
of these medicines on the EML.
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The Committee expressed some concern in relation to increased use
of carbapenem antibiotics in the empiric treatment of MDR-TB and the
development of carbapenem resistance, and recommended that ongoing
monitoring for the development of resistance be undertaken.
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Isoniazid - new formulation (oral liquid) - EMLc

Isoniazid ATC Code: JO4ACO1

Proposal

The application requested addition of a new strength formulation of isoniazid
oral liquid to the core list of the EMLc for treatment and preventive therapy of
tuberculosis (TB) in infants and children.

Applicant
INCURE CU

WHO Technical Department

Comments on the application were received from the WHO Global TB
Programme. The technical unit highlighted the current WHO recommendations
and available alternative treatment options for latent tuberculosis infection
(LTBI) and advised that the addition to the EMLc of the proposed new strength
oral liquid formulation of isoniazid may not add value.

EML/EMLc
EMLc

Section

6.2.4 Antituberculosis medicines

Dose form(s) & strengths(s)
Oral liquid 100 mg/5 mL

Core/Complementary
Core

Individual/Square box listing

Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Isoniazid oral liquid 50 mg/5mL has been included on the EMLc since 2007.
Solid oral dose forms of isoniazid have been included on the EML since 1977.

The recommended dose for isoniazid in children for treatment of TB or
isoniazid preventive treatment (IPT) is 10 mg/kg per day (range 7-15mg/kg);
maximum dose 300 mg/day (1).
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Public health relevance (burden of disease)

About 1.7 billion people globally are estimated to have a latent TB infection, and
are thus at risk of developing active TB disease during their lifetime (2).

IPT for LTBI is indicated for an asymptomatic contact or a contact in
whom TB disease has been excluded if the contact is less than 5 years of age
or who is living with HIV (regardless of age). Preventive therapy for young
children with LTBI who have not yet developed TB disease will greatly reduce
the likelihood of TB disease developing during childhood (3).

Six months’ daily monotherapy with isoniazid is the standard treatment
for both adults and children living in countries with either high or low TB
incidence (4).

Summary of evidence: benefits (from the application)

Several systematic reviews have demonstrated the preventive efficacy of isoniazid
monotherapy. A systematic review of RCTs involving people living with HIV
showed that isoniazid monotherapy reduces the overall risk for TB by 33% (RR
0.67; 95%CI 0.51 to 0.87), and the preventive efficacy reached 64% for people
with a positive TST (RR 0.36; 95%CI 0.22 to 0.61). Furthermore, the efficacy
of the 6-month regimen was not significantly different from that of 12 months’
daily isoniazid monotherapy (RR 0.58; 95%CI 0.3 to 1.12) (5).

A recent systematic review of RCTs also showed a significantly greater
reduction in TB incidence among participants given the 6-month regimen than
in those given a placebo (odds ratio (OR), 0.65; 95%CI 0.50 to 0.83) (6).

This application requested only the addition of a new strength
formulation of isoniazid oral liquid.

Summary of evidence: harms (from the application)

The safety profile of isoniazid is well known. Evidence for the safety of isoniazid
was evaluated at the time of original listing.

Additional evidence (not in the application)
N/A

WHO Guidelines

The 2018 WHO guidelines for programmatic management of latent tuberculosis
(4) make the following recommendations regarding TB preventive therapy
in children:

- Infants aged <12 months living with HIV who are in contact with
a case of TB and are investigated for TB should receive six months
of isoniazid preventive treatment (IPT) if the investigation shows
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Applications for the 21st EML and the 7th EMLc

no TB disease (Strong recommendation, moderate quality evidence.
Updated recommendation).

- Children aged >12 months living with HIV who are considered
unlikely to have TB disease on the basis of screening for symptoms
and who have no contact with a case of TB should be offered
six months of IPT as part of a comprehensive package of HIV
prevention and care if they live in a setting with a high prevalence
of TB (Strong recommendation, low quality evidence. Existing
recommendation).

- All children living with HIV who have successfully completed
treatment for TB disease may receive isoniazid for an additional
six months (Conditional recommendation, low quality evidence.
Existing recommendation).

- HIV-negative children aged under 5 years who are household
contacts of people with bacteriologically confirmed pulmonary TB
and who are found not to have active TB on an appropriate clinical
evaluation or according to national guidelines should be given
TB preventive treatment (Strong recommendation, high quality
evidence. Updated recommendation).

— In countries with a low TB incidence, adults, adolescents
and children who are household contacts of people with
bacteriologically confirmed pulmonary TB should be
systematically tested and treated for LTBI (Strong recommendation,
high to moderate quality evidence. Existing recommendation).

- In countries with a high TB incidence, children aged under
5 years, adolescents and adults who are household contacts of
people with bacteriologically confirmed pulmonary TB who are
found not to have active TB by an appropriate clinical evaluation
or according to national guidelines may be given TB preventive
treatment (Conditional recommendation, low quality evidence.
New recommendation).

Costs/cost-effectiveness

No information was provided in the application regarding the cost of this product.

Availability

The application stated that the product is available in Azerbaijan, Georgia,
Kazakhstan, Kenya, Kyrgyzstan, Moldova, Namibia, Tajikistan, Turkmenistan,
Uganda, Ukraine and Uzbekistan.
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No information was provided on the regulatory status of this product. It
does not appear to have current regulatory approval from a stringent regulatory
authority (SRA).

Isoniazid oral liquid (any strength) is not currently included in the Stop
TB Partnership/Global Drug Facility medicine catalogue.

Other considerations

The application stated that the currently available 50 mg/mL oral liquid
formulation is not available in many countries, and is less convenient than
the proposed strength formulation, requiring a greater volume to deliver the
prescribed dose.

The application stated that dispersible tablet formulations have limitations
insofar as they cannot always meet weight-based dosing requirements as they
cannot be divided.

A separate application from the Stop TB Partnership/Global Drug Facility
requested listing of isoniazid 100 mg dispersible tablet. Unlike isoniazid oral
liquid, quality-assured isoniazid dispersible tablet products are available through
the GDE

Committee recommendations

The Expert Committee did not recommend the addition of a new strength
formulation of isoniazid oral liquid to the core list of the EMLc for treatment
and preventive therapy of tuberculosis in infants and children. The Committee
considered that quality-assured dispersible tablet formulations of TB medicines
represent a preferred treatment option to oral liquid formulations. The Committee
considered that an additional strength oral liquid formulation of isoniazid would
be unlikely to add value to patients or TB treatment programmes.

In addition, with the separate recommendation made at this meeting
to add isoniazid 100 mg dispersible tablets to the EMLc, the Committee
recommended that the existing isoniazid oral liquid formulation (50 mg/mL)
could be considered for removal from the EMLc in 2021.
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6.4 Antiviral medicines
6.4.2 Antiretrovirals
Antiretrovirals - formulations for deletion - EML and EMLc

ARV formulations for deletion ATC Code: various

Proposal

The application requested the deletion of various antiretroviral (ARV)
formulations from the core list of the EML and EMLc.

Applicant
WHO HIV Department

WHO Technical Department
HIV Department

EML/EMLc
EML and EMLc

Section

6.4.2 Antiretrovirals

Dose form(s) & strengths(s)

Zidovudine: tablet (dispersible, scored) 60 mg

Abacavir + lamivudine: tablet (dispersible, scored) 60 mg (as sulfate) + 30 mg
Ritonavir: oral liquid 400 mg/5 mL

Raltegravir: tablet (chewable) 100 mg

Core/Complementary

Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Separate applications to the 2019 Expert Committee requested the inclusion
of new formulations of ritonavir (oral powder 100 mg) and raltegravir (oral
granules 100 mg).
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Public health relevance (burden of disease)
N/A

Summary of evidence: benefits (from the application)

Recommendations were made by the WHO HIV Department to delete the
antiretroviral formulations from the EML and EMLc in order to achieve
alignment between the 2018 WHO interim guidelines for antiretroviral regimens
(1), and The 2018 optimal formulary and limited-use list for paediatric ARVs (2).

Zidovudine (AZT) 60 mg dispersible scored tablet was removed from
the latest limited-use list. Zidovudine 60 mg is available in dual fixed-dose
combination formulations with lamivudine that can be combined with an
abacavir 60 mg dispersible scored tablet to deliver a triple nucleoside regimen
during TB treatment.

Abacavir + lamivudine (ABC/3TC) 60 mg + 30 mg dispersible scored
tablet was removed from the latest optimal formulary. It has been replaced
with ABC/3TC 120 mg + 60 mg dispersible scored tablet to minimize market
fragmentation while decreasing pill burden for older children. The double
strength formulation was included on the EML and EMLc in 2017.

Ritonavir oral liquid 400 mg/5 mL was removed from the latest limited-
use List. Cold chain requirements, poor palatability and short shelf-life has
limited use of this product. Alternative formulations of ritonavir are preferred.

Raltegravir 100 mg scored chewable tablets were replaced by the 25 mg
strength on the latest optimal formulary in order to optimize dosing flexibility
to provide raltegravir-based regimens across all weight bands for first- and
second-line treatment.

Summary of evidence: harms (from the application)
N/A

Additional evidence (not in the application)
N/A

WHO Guidelines

The proposed deletions are in alignment with recommendations in the 2018
WHO guidelines and paediatric ARV formulary.

Costs/cost-effectiveness
N/A

Availability
N/A
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Other considerations

- Zidovudine oral solution 50 mg/5 mL remains included on the
Model Lists for postnatal prophylaxis or neonatal use.

- Zidovudine in fixed-dose combination with nevirapine and/or
lamivudine remains included on the Model Lists.

- Abacavir + lamivudine 120 mg + 60 mg scored dispersible tablets
remain included on the Model Lists.

- Ritonavir heat-stable tablets 25 mg and 100 mg remain included
on the Model Lists. A separate reccommendation was made at this
meeting to add ritonavir 100 mg oral powder.

- Raltegravir tablets 400 mg and chewable tablets 25 mg remain
included on the Model Lists. A separate recommendation was
made at this meeting to add raltegravir 100 mg oral granules.

Committee recommendations

The Committee recommended deletion of zidovudine 60 mg dispersible scored
tablet and of abacavir + lamivudine 60 mg + 30 mg dispersible scored tablet from
the EML and EMLc, noting they are no longer included in the current WHO
guidelines for paediatric HIV treatment, and that suitable alternatives are already
included on the Model Lists and available for use.

The Committee recommended that ritonavir oral liquid and raltegravir
100 mg chewable tablets be retained on the Model Lists at this time. The
Committee considered that until the availability is well established of
the alternative formulations of these medicines recommended in separate
applications to this meeting, (i.e. ritonavir 100 mg oral powder and raltegravir
100 mg oral granules), deletion of the existing formulations could be premature.

The existing formulations could be flagged for deletion without further
discussion in 2021 unless an application is received in support of their retention.

Committee recommendations

The Committee recommended deletion of zidovudine 60 mg dispersible scored
tablet and of abacavir + lamivudine 60 mg + 30 mg dispersible scored tablet
from the EML and EMLc, noting they are no longer included in the current
WHO guidelines for paediatric HIV treatment, and that suitable alternatives are
already included on the Model Lists and available for use.

The Committee recommended that ritonavir oral liquid and raltegravir
100 mg chewable tablets be retained on the Model Lists at this time. The
Committee considered that until the availability is well established of the
alternative formulations of these medicines recommended in separate
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applications to this meeting, (i.e. ritonavir 100 mg oral powder and raltegravir
100 mg oral granules), deletion of the existing formulations could be premature.

The existing formulations could be flagged for deletion without further
discussion in 2021 unless an application is received in support of their retention.
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6.4.2.3 Protease inhibitors
Ritonavir - new formulation - EML and EMLc

Ritonavir ATC Code: JO5AEO3

Proposal

The application requested the addition of a new formulation of ritonavir (RTV)
to the core list of the EML and EMLc for the treatment of HIV infection.

Applicant
WHO HIV Department

WHO Technical Department
HIV Department

EML/EMLc
EML and EMLc

Section
6.4.2.3 Protease inhibitors

Dose form(s) & strengths(s)
Oral powder 100 mg in sachet

Core/Complementary
Core

Individual/Square box listing

Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Single-agent ritonavir (RTV) has been included on the EMLc since 2007.
Currently listed formulations are oral liquid 400 mg/5 mL and heat-stable tablets
25mg and 100 mg.

In a separate application to the 2019 Expert Committee, ritonavir oral
liquid was proposed for deletion from the EML and EMLc.

Public health relevance (burden of disease)
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Despite an impressive reduction in mother-to-child transmission of HIV in
recent years, 180 000 new paediatric infections occurred in 2017. There are now
1.8 million children living with HIV, the vast majority in sub-Saharan Africa (1).



Evidence shows that in the absence of antiretroviral therapy (ART), over 50%
of HIV-infected infants progress to AIDS and death by the age of 2 years (2),
but the introduction of paediatric ART has changed HIV infection in children
from a life-threatening illness to a chronic but manageable infection. Despite
recognition of the advantages of early treatment, paediatric treatment coverage
still only reaches 52% of children eligible for treatment (I) and in 2017 an
estimated 110 000 HIV/AIDS-related deaths occurred in children <15 years of
age (3).

Children are at particular risk of acquiring TB, although good
epidemiologic data has been difficult to collect. A 2016 systematic review and
meta-analysis of opportunistic and other infections among HIV-infected
children in LMICs confirmed a high incidence rate (12.3% in ART-naive and
8.8% in ART-exposed) of TB co-infection in this population (4). Among children
with TB, the WHO estimates that HIV prevalence, in countries with moderate
to high prevalence, ranges from 10 to 60% with the variation in rates depending
on the background rates of HIV infection (5).

Summary of evidence: benefits (from the application)

RTV is used only for pharmacologic boosting of other protease inhibitors
(PI). The amount of RTV used depends on the PI used as the active ARV,
but most PIs currently recommended as second- or third-line antiretroviral
therapy (ART) require 100 mg of RTV combined with the adult dose of the PI.
Paediatric patients may use differing amounts of RT'V in boosted PI regimens
based on their weight.

Evidence supporting the use of RTV as a pharmacologic booster for
second- and third-line PIs has previously been accepted by the EML which
notes: “Ritonavir is reccommended for use in combination as a pharmacological
booster, and not as an antiretroviral in its own right”

Since 2010, WHO has recommended the approach of ‘super-boosting’
LPV/r with additional ritonavir (RTV) (1:1 instead of 4:1 LPV/r ratio, i.e.
equal doses of LPV and RTV) to manage rifampicin-based TB co-treatment in
children on an LPV/r-based regimen (6). Although HIV therapy is life-long, the
use of the RTV super-boosted LPV/r regimen is only used for the duration of
TB treatment with rifampicin.

A retrospective review of ART regimens and outcomes in HIV/
TB coinfected children younger than 2 years in South Africa suggested that
super-boosted LPV/r led to better outcomes and less toxicity than earlier PI
regimens (7). The adequacy of the super-boosted regimen was confirmed
in a pharmacokinetic study conducted in South Africa, which demonstrated
that LPV trough concentrations in children receiving super-boosted LPV/r
and rifampicin were non-inferior to LPV concentrations in children off TB
therapy (8).
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RTV oral powder is currently listed as a limited use formulation on
the optimal paediatric ARV formulary for superboosting of LPV/r during TB
co-treatment and boosting non-coformulated PIs (9).

Summary of evidence: harms (from the application)

Evidence for the safety of ritonavir has been considered previously.

The adverse event profile of ritonavir observed during paediatric clinical
trials has been reported as similar to that for adult patients. Vomiting, diarrhoea
and skin rash/allergy were the only drug-related clinical adverse events of
moderate to severe intensity observed in greater than or equal to 2% of paediatric
patients enrolled in clinical trials. Grade 3-4 laboratory abnormalities occurring
in greater than 3% of paediatric patients who received treatment with ritonavir
either alone or in combination with reverse transcriptase inhibitors were
neutropenia (9%), hyperamylasaemia (7%), thrombocytopenia (5%), anaemia
(4%), and elevated aspartate aminotransferase (AST) (3%) (10).

The South African retrospective study evaluating PI-based ART in
children younger than 2 years of age, also receiving TB treatment, concluded
there were only few treatment interruptions due to toxicity. This suggests
that the use of boosted LPV/r and TB treatment in this group was generally
well tolerated. The authors also noted there were no significant differences in
the proportions of children with Grade 3/4 alanine aminotransferase (ALT)
elevations in the TB cotreatment groups while receiving TB treatment compared
to children on LPV/r alone (7).

Additional evidence (not in the application)
N/A

WHO Guidelines

WHO guidelines for paediatric HIV treatment recommend the approach of
‘super-boosting’ LPV/r with additional RTV (1:1 instead of 4:1 LPV/r ratio, i.e.
equal doses of LPV and RTV) to manage rifampicin-based TB cotreatment in
children on an LPV/r-based regimen (6).

Costs/cost-effectiveness

No cost or cost-effectiveness information is currently publicly available for
ritonavir oral powder.

The manufacturer has made a general commitment to employ market-
specific pricing strategies as part of their commitment to access to medicines (11).

Availability

Ritonavir oral powder is available internationally from Abbvie Inc. Generic
brands are not currently available.
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Other considerations
N/A

Committee recommendations

The Expert Committee recommended the addition of the new formulation
of ritonavir oral powder 100 mg to the core list of the EML and EMLc for the
treatment of HIV infection, in line with recommendations in current WHO
guidelines, noting the importance of the availability of quality, age-appropriate
paediatric dosage forms of antiretroviral medicines.
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Lopinavir + ritonavir - new formulation - EML and EMLc

Lopinavir + ritonavir ATC Code: JO5AR10

Proposal

The application requested addition of a new formulation of lopinavir + ritonavir
(LPV/r) fixed-dose combination to the core list of the EMLc for the treatment of
children with HIV infection.

Applicant
WHO HIV Department

WHO Technical Department
HIV Department

EML/EMLc
EMLc

Section
6.4.2.3 Protease inhibitors

Dose form(s) & strengths(s)
Oral granules: 40 mg + 10 mg in sachet

Core/Complementary

Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Fixed-dose combinations of LPV/r have been included on the EMLc since 2007.
Currently listed formulations are oral liquid 400 mg +100 mg/5 mL, heat-stable
tablets 100 mg + 25 mg and capsules containing oral pellets 40 mg + 10 mg.

Public health relevance (burden of disease)

Despite an impressive reduction in mother-to-child transmission of HIV in
recent years, 180 000 new paediatric infections occurred in 2017. There are now
1.8 million children living with HIV, the vast majority in sub-Saharan Africa (1).
Evidence shows that in the absence of ART, over 50% of HIV-infected infants
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progress to AIDS and death by the age of 2 years (2), but the introduction of
paediatric ART has changed HIV infection in children from a life-threatening
illness to a chronic but manageable infection. Despite recognition of the
advantages of early treatment, paediatric treatment coverage still only reaches
52% of children eligible for treatment (1) and in 2017 an estimated 110 000 HIV/
AIDS-related deaths occurred in children <15 years of age (3).

Summary of evidence: benefits (from the application)

The effectiveness of LPV/r in HIV-infected adult and paediatric patients has
been demonstrated in a variety of clinical settings and populations, and has
been previously reviewed. The data supporting use of the oral pellets (also
LPV/r 40 mg/10 mg) was considered by the Expert Committee in 2017. LPV/r
oral granules are expected to be used in the same settings and for the same
patient population as the LPV/r pellets.

Since the previous EML application for LPV/r pellets was submitted,
additional data on this dosage form have been reported. The LIVING Study
conducted in Kenya and Uganda evaluated use and acceptability of LPV/r
pellets in 723 infants and young children from 3 kg to <25kg. As of the July
2018 report, 303 patients had reached week 48 of treatment; 266 had HIV RNA
data available for the week 48 visit. At 48 weeks, 49-60% of patients across four
age groups had HIV RNA <50 copies/mL (4). These data suggest that the oral
granules will also be an acceptable formulation in young infants.

LPV/r oral pellets and oral granules are currently listed as optimal
formulations and are listed collectively as a ‘solid oral dosage form 40 mg/10 mg’
on The 2018 optimal formulary and limited-use list for paediatric ARVs (5).
These two formulations are listed to be used with two nucleoside reverse
transcriptase inhibitors (NRTIs) for alternative first-line or second-line treatment
for infants and children below 10 kg or unable to swallow 100 mg/25 mg tablets
whole. The optimal paediatric ARV formulary was first developed in 2011 to
address this challenge and now provides guidance to streamline the selection of
paediatric ARV dosage forms to those that conform to a list of criteria, including
dosing flexibility, user-friendliness, optimization of supply chain management,
and availability of quality-assured products in resource-limited settings.

Summary of evidence: harms (from the application)

Evidence for the safety of LPV/r in paediatric patients has been previously
evaluated. The LPV/r oral granules formulation is expected to have the same
safety and tolerability as other LPV/r formulations.

Additional evidence (not in the application)
N/A
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WHO Guidelines

Based on evidence from randomized controlled trials showing the superiority
of LPV/r-based regimens over nevirapine (NVP)-based regimens for treating
young children, the WHO 2013 guidelines first recommended the use of LPV/
r-based treatment in children younger than 3 years (36 months) of age where
feasible, regardless of NNRTT exposure (6).

In the WHO 2016 Consolidated guidelines on the use of antiretroviral
drugs for treating and preventing HIV infection, LPV/r in combination with two
NRTTs is recommended as the preferred regimen in infants and children younger
than 3 years (7). The recommended NRTI backbone in this age group is either
abacavir (ABC) or zidovudine (ZDV) plus lamivudine (3TC).

In the updated recommendations on first-line and second-line
antiretroviral regimens and post-exposure prophylaxis and recommendations on
early infant diagnosis of HIV published in 2018, WHO elevated the integrase
inhibitors dolutegravir (DTG) and raltegravir (RAL) in combination with two
NRTIs to first-line treatment for infants and children (8). However, LPV/r
formulations remain alternate first-line treatment in patients younger than
3 years of age and as second-line therapy in older children who have received
an integrase inhibitor. Lack of dosing recommendations for young infants (for
DTG) and lack of availability (for RAL) of integrase inhibitors will likely mean
continued use of LPV/r in young patients for several years.

Costs/cost-effectiveness

The application reported a price per patient per year (PPPY) for LPV/r oral
granules of US$ 281 based on WHO dosing guidelines for the 3 to 9.9 kg weight
band. This is similar to the PPPY for LPV/r oral pellets, but more expensive than
LPV/r oral liquid.

It has previously been proposed that cost savings associated with freight
and storage are associated with LPV/r oral pellets compared to oral liquid.

Availability

The US FDA granted tentative approval to Mylan’s LPV/r 40 mg/10 mg oral
granules in August 2018.

Other considerations
N/A

Committee recommendations

The Expert Committee recommended the addition of a new formulation
of lopinavir + ritonavir (LPV/r) oral granules 40 mg + 10mg fixed-dose
combination to the core list of the EMLc for the treatment of children with HIV
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infection, in line with recommendations in current WHO guidelines, noting
the importance of the availability of quality, age-appropriate paediatric dosage
forms of antiretroviral medicines.

The Committee recommended the new LPV/r oral granules and the
existing LPV/r capsules containing oral pellets should be listed collectively as
“solid oral dosage form”, for consistency with the the 2018 optimal paediatric
ARV formulary.
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6.4.2.4 Integrase inhibitors
Dolutegravir - addition - EMLc

Dolutegravir ATC Code: JO5AX12

Proposal

The application requested the addition of dolutegravir to the core list of the
EMLc for treatment of HIV infection in paediatric patients weighing 25 kg
or more.

Applicant
WHO HIV Department

WHO Technical Department
HIV Department

EML/EMLc
EMLc

Section
6.4.2.4 Integrase inhibitors

Dose form(s) & strengths(s)
Tablet 50 mg

Core/Complementary
Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Dolutegravir was added to the core list of the EML in 2017 for treatment of
adult patients.

Public health relevance (burden of disease)

There are now 1.8 million children living with HIV, the vast majority in sub-
Saharan Africa. Evidence shows that in the absence of ART, over 50% of HIV-
infected infants progress to AIDS or death by the age of 2 years (I), but the
introduction of paediatric ART has changed HIV infection in children from a
life-threatening illness to a chronic but manageable infection. Despite recognition
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of the advantages of early treatment, paediatric treatment coverage still only
reaches 52% of children eligible for treatment (estimated 940 000) and in 2017
an estimated 110 000 HIV/AIDS-related deaths occurred in children <15 years
of age (2).

Although there is limited clinical experience globally with use of
dolutegravir (DTG) in children, it is recommended in this population based
on extrapolation of efficacy from the larger, and more diverse adult studies
(3). Regulatory and normative bodies including the WHO (and its paediatric
working groups) and the US FDA have accepted the concept of extrapolation of
efficacy of ARV in paediatric patients based on bridging pharmacokinetic (PK)
data and supporting safety information. Thus, the most recent WHO treatment
guidelines for paediatric use of DTG are based primarily on aligning PK data
collected in children receiving DTG in clinical trials to adult PK targets.

Summary of evidence: benefits (from the application)

Dolutegravir has been shown to be effective in diverse adult patient populations
enrolled in multiple clinical trials conducted internationally. The results of
these adult clinical trials were reviewed in the dossier submitted to support
inclusion of dolutegravir 50 mg as first-line ART in the EML in 2017 and are not
reproduced here.

The paediatric data published to date comprises two ongoing clinical
trials and several observational cohort reports. The trials on which WHO
treatment and dosing recommendations are based include the IMPAACT P1093
study, sponsored by the U.S. National Institutes of Health, and the ODYSSEY
study, sponsored by the Paediatric European Network for Treatment of AIDS-ID.
PK and safety data from these trials have been reported and reviewed as new
weight band cohorts have been completed. Both trials are evaluating paediatric
patients as young as 4 weeks of age using a dispersible tablet, but data for the
younger/smaller patients are not available at this time.

IMPAACT P1093 is an ongoing single-arm, open-label trial of DTG in
children with HIV. FDA approval of DTG for use in children weighing as low
as 40 kg was based on data from 23 treatment-experienced, integrase strand
transfer inhibitor (INSTI)-naive adolescents (4). Intensive PK evaluations were
performed on the first 10 participants, nine of whom weighed >40 kg and
received dolutegravir 50 mg and one of whom weighed 37 kg and received DTG
35mg. These doses resulted in exposures comparable to those seen in adults
receiving 50 mg once daily. At 48 weeks, 61% of participants had achieved HIV
RNA concentration <50 copies/mL. By week 144, 39% and 30% of participants
had achieved HIV RNA concentrations <400 copies/mL and <50 copies/mL,
respectively. All who experienced virologic failure were reported to be non-
adherent. A younger cohort of children aged >6 to <12 years were also enrolled
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in IMPAACT P1093, with those weighing >30 kg to <40 kg receiving the 35 mg
dose and those weighing >40 kg receiving the 50 mg dose. At 48 weeks, data
from 23 participants demonstrated a favourable safety profile, adequate PK and
virologic efficacy, with HIV RNA concentrations of <50 copies/mL achieved in
74% of participants. These data led to FDA approval of the lower strength film-
coated tablets (10 mg plus 25 mg) for children with HIV weighing at least 30 kg.

Using similar data, the European Medicines Agency (EMA) approved
the lower strength film-coated tablets for children aged >6 years and weighing
>15 kg based on population PK modelling and simulation analyses (5). The
EMA approved doses of 20 mg for children weighing 15 kg to <20 kg and 25 mg
doses for those weighing 20 kg to <30 kg. Because the available PK data in
these weight bands were very limited and the observed trough concentrations
(Ctrougn) were lower than expected, the FDA did not approve dosing for children
weighing <30 kg.

The ODYSSEY trial is enrolling both treatment-naive and -experienced
paediatric patients in the EU, Thailand and several African countries, and initially
evaluated the EMA-approved doses for children weight > 15kg. A total of 674
children <18 years of age were enrolled; 282 starting dolutegravir as first-line
therapy and 392 starting second-line therapy (6). Nested pharmacokinetic sub-
studies within ODYSSEY are evaluating simplified paediatric dosing aligned with
WHO-recommended weight bands. PK data have been reported from a cohort
of children >25 kg switching to the 50 mg adult tablet (n=27). These children
receiving the 50 mg film-coated tablet achieved exposures similar to those of
adults. When given to children 14 to <25kg, the DTG 25 mg film-coated tablet
resulted in lower exposure than the adult target exposure, particularly Cirough.
The lower Cuough was more marked in the 20 to <25 kg group. Higher doses are
currently under study in these weight bands and doses have been adjusted for
lower weight bands (7, 8).

After careful review and discussion, the WHO-convened Paediatric
Antiretroviral Working Group endorsed the simplified dosing using the
dolutegravir 50 mg tablet in children weighing >25kg.

In the adult clinical studies to date, dolutegravir-based regimens were
either non-inferior or superior in efficacy to comparator regimens containing
other integrase inhibitors, boosted protease inhibitors and NNRTTs, regardless of
patient population. In patients initiating first-line treatment, successful virologic
suppression occurred in more patients receiving DTG than the comparators.
There are no comparative paediatric trials available but both the WHO working
groups and multiple regulatory agencies (including the U.S. FDA and the EMA)
endorse the concept of extrapolating efficacy from well-designed, adequately-
powered adult trials on the basis of similar pharmacokinetic profile and
supplemental safety data.
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Summary of evidence: harms (from the application)

A French, retrospective, multicentre cohort study evaluated 50 adolescents who
initiated dolutegravir-based ART. In this cohort, only one patient discontinued
DTG-based treatment because of a significant adverse effects (dizziness and sleep
disturbance) (9). Another cohort of adolescents reported from Barcelona received
the fixed-dose combination product Triumeq (abacavir 600 mg/dolutegravir
50 mg/lamivudine 300 mg). No serious safety concerns were reported, however,
patients complained about the size of the tablet and six reported having to crush
or split the tablet in order to swallow it, potentially contributing to adherence
issues (10).

In the original clinical trials, patients on dolutegravir experienced
significantly fewer incidences of nervous system disorders and psychiatric
disorders than those receiving efavirenz, however, there have been post-
marketing reports of neuropsychiatric events (such as insomnia or depression)
among adults receiving DTG-based treatment since its approval. Causality for
these events has been difficult to determine as many patients are reported to
have a previous history of psychiatric symptoms.

In a surveillance study of birth outcomes among pregnant women
on ART in Botswana, an increased rate of neural tube defects was observed
among infants born to women who were receiving dolutegravir at the time of
conception (11). As children and young adolescents mature, and before they
become sexually active, paediatric and adolescent providers should discuss this
potential risk with patients who are receiving or initiating dolutegravir and their
caregivers. The WHO 2018 interim guidelines (3) note the following in their
guidance on this topic:

- Dolutegravir appears to be safe when started later in pregnancy:
after the period of risk of neural tube defects and after the first
trimester.

- Adolescent girls and women of childbearing potential who do not
currently want to become pregnant can receive DTG together with
consistent and reliable contraception; hormonal contraception
and DTG have no reported or expected drug-drug interactions
although data are limited.

Additional evidence (not in the application)
N/A

WHO Guidelines

The WHO-recommended dose of DTG in integrase inhibitor treatment naive
adults and paediatric patients weighing more than 25kg is one tablet (50 mg)
once daily (3). Dolutegravir should be given together with two NRTIs appropriate
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for paediatric patients (i.e. abacavir plus lamivudine or zidovudine plus
lamivudine). In addition, the WHO 2018 interim guidelines also recommend
that DTG in combination with an optimized NRTI backbone is the preferred
second-line regimen for children with approved DTG dosing for whom non-
DTG-based regimens are failing.

Costs/cost-effectiveness

The indicative average price per patient per year (PPPY) for dolutegravir 50 mg
tablets is approximately US$ 50 for children weighing between 25 and 35kg.
This price is lower than PPPY for other ARV’ suitable for children.

In November 2015, the Clinton Health Access Initiative (CHAI),
UNAIDS, and Unitaid announced a pricing agreement for DTG 50 mg single
tablets that had been brokered with Aurobindo Pharma (12). Under the
agreement, Aurobindo agreed to make generic DTG 50 mg tablets available at a
price of US$ 44.00 PPPY (or US$ 3.67 per pack).

Availability

Dolutegravir 50 mg tablets are manufactured by multiple pharmaceutical
companies, including generic and WHO prequalified manufacturers.

Other considerations
N/A

Committee recommendations

The Expert Committee recommended the addition of dolutegravir 50 mg tablets
to the core list of the EMLc for treatment of HIV infection in paediatric patients
weighing 25kg or more, in combination with an optimized NRTI backbone
regimen, in line with recommendations in current WHO guidelines.

The Committee acknowledged the important need to expand HIV
treatment options for children. The Committee noted the available evidence for
use of dolutegravir in children was largely limited to pharmacokinetic and safety
data from two ongoing paediatric trials, but considered that extrapolation of
efficacy from adult trials was acceptable.
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Raltegravir - new formulation - EML and EMLc

Raltegravir ATC Code: JO5AX08

Proposal

The application requested the addition of a new formulation of raltegravir to the
core list of the EML and EMLc for the treatment of HIV infection.

Applicant
WHO HIV Department

WHO Technical Department
HIV Department

EML/EMLc
EML and EMLc

Section
6.4.2.4 Integrase inhibitors

Dose form(s) & strengths(s)

Granules for oral suspension 100 mg in sachet

Core/Complementary
Core

Individual/Square box listing

Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Raltegravir was added to the Model Lists in 2017 for use in pregnant women
and as a second-line treatment option for children in accordance with WHO
guidelines. Currently listed formulations include 400 mg tablets and 25 mg and
100 mg chewable tablets.

In a separate application to the 2019 Expert Committee, raltegravir
100 mg chewable tablet formulation was proposed for deletion from the EML
and EMLc.

Public health relevance (burden of disease)

Despite an impressive reduction in mother-to-child transmission of HIV in
recent years, 180 000 new paediatric infections occurred in 2017. There are now
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1.8 million children living with HIV, the vast majority in sub-Saharan Africa (1).
Evidence shows that in the absence of ART, over 50% of HIV-infected infants
progress to AIDS and death by the age of 2 years (2), but the introduction of
paediatric ART has changed HIV infection in children from a life-threatening
illness to a chronic but manageable infection. Despite recognition of the
advantages of early treatment, paediatric treatment coverage still only reaches
52% of children eligible for treatment (1) and in 2017 an estimated 110 000
HIV/AIDS-related deaths occurred in children <15 years of age (3).

Summary of evidence: benefits (from the application)

Data supporting general effectiveness of raltegravir in adults has been
considered previously. The application only presented evidence relevant to the
use of raltegravir granules for oral suspension.

Data from IMPAACT P1066, a Phase I/II open-label multicentre trial
to evaluate the pharmacokinetic profile, safety, tolerability and efficacy of
RAL in HIV-infected children (4) have been considered previously, and are not
reproduced here.

The safety and pharmacokinetics of raltegravir granules for oral
suspension were evaluated in 42 full-term HIV-1-exposed neonates at high
risk of acquiring HIV-1 infection in a Phase I, open-label, multicentre clinical
study (IMPAACT P1110) (5). Cohort 1 neonates received 2 single doses of RAL
powder for oral suspension: the first within 48 hours of birth and the second at
7 to 10 days of age. Cohort 2 neonates received daily dosing of RAL powder for
oral suspension for 6 weeks: 1.5 mg/kg once daily starting within 48 hours of
birth through Day 7 (week 1); 3 mg/kg twice daily on Days 8 to 28 of age (weeks
2 to 4); and 6 mg/kg twice daily on Days 29 to 42 of age (weeks 5 and 6). Sixteen
neonates were enrolled in Cohort 1 and 26 in Cohort 2; all infants received a
standard of care ARV drug regimen for prevention of mother-to-child HIV
transmission. All enrolled neonates were followed for safety for a duration of
24 weeks. HIV-1 status was assessed by nucleic acid test at birth, week 6 and
week 24 and all remained HIV-1 negative.

IMPAACT P1066 also enrolled HIV-infected infants and toddlers from
4 weeks to less than 2 years of age who had received prior antiretroviral therapy
either as prophylaxis for prevention of mother-to-child transmission and/or as
combination antiretroviral therapy for treatment of HIV infection. Raltegravir
granules for oral suspension was administered in combination with an optimized
background regimen, and without regard to food. None of the enrolled subjects
were completely treatment naive (all had prenatal/in utero ARV exposure or
postnatal prophylaxis or treatment). Of the 26 treated subjects, 24 subjects were
included in the week 48 efficacy analyses. All 26 treated subjects were included
for safety analyses. At week 48, 45% achieved HIV RNA <50 copies/mL and 67%
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achieved HIV RNA <400 copies/mL. The mean CD4 count (percent) increase
from baseline to week 48 was 527 cells/mm3 (7.3%) (6). A recent follow-up
publication reports the outcomes of those patients receiving raltegravir at the
final selected doses through 240 weeks of treatment. In this analysis, 13 of 15
infants receiving raltegravir oral granules for 240 weeks achieved virologic success
(>1log decrease in HIV RNA from baseline or HIV RNA <400 copies/mL) (7).

Raltegravir granules for oral suspension is currently listed as a limited
use formulation on the optimal formulary and limited-use list for neonatal
treatment only.

Summary of evidence: harms (from the application)

Evidence of the safety and tolerability of raltegravir has been previously
considered. The overall safety of raltegravir in paediatric patients, including
neonates, was similar to that observed in adults.

Overall, the safety profile in paediatric patients, including neonates,
is similar to that observed in adults. Raltegravir is metabolized primarily by
UGT1A1 (the same metabolic pathway as bilirubin) and UGT1A1 activity is
greatly reduced in neonates. Concerns regarding potential competition with
bilirubin for albumin binding sites and resulting jaundice in infants have not
been borne out. The dose recommended in neonates takes into consideration
the rapidly increasing UGT1A1 activity and drug clearance in this age group (5).

Additional evidence (not in the application)
N/A

WHO Guidelines

The WHO 2018 updated recommendations on first- and second-line ARV
regimens make the following recommendations in relation to raltegravir-based
regimens in children:

- A raltegravir-based regimen may be recommended as an
alternative first-line regimen for infants and children for
whom approved dolutegravir dosing is not available (condition
recommendation, low-certainty evidence).

- A raltegravir-based regimen is recommended as the preferred
first-line regimen for neonates (conditional recommendations,
very-low-certainty evidence).

Raltegravir-based regimens for neonates are recommended for use for
no longer than three months, when transition to LPV/r solid formulations is
possible (8).
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Costs/cost-effectiveness

The reported price per patient per year for raltegravir oral granules is US$ 260.
No cost-effectiveness information for this formulation is currently available.

Availability

Raltegravir granules for oral suspension are manufactured by Merck Sharp &
Dohme Ltd.

Other considerations

Raltegravir granules for oral suspension are not recommended in pre-term
neonates or in paediatric patients weighing less than 2 kg.

Committee recommendations

The Expert Committee recommended the addition of a new formulation
of raltegravir granules for oral suspension 100 mg to the core list of the EML
and EMLc for the treatment of HIV infection, in line with recommendations
in current WHO guidelines. The Committee considered that this formulation
of raltegravir could facilitate treatment of neonates and paediatric patients,
and would be a suitable alternative for adult and paediatric patients for whom
dolutegravir is not available or is not tolerated.
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Fixed-dose combinations
Dolutegravir + lamivudine + tenofovir disoproxil fumarate - addition - EML

Dolutegravir + lamivudine + tenofovir ATC Code: to be assigned

disoproxil fumarate

Proposal

The application requested the addition of a fixed-dose combination formulation
of dolutegravir, lamivudine and tenofovir disoproxil fumarate (TLD) to the core
list of the EML for treatment of HIV infection in adults and adolescents.

Applicant
WHO HIV Department

WHO Technical Department
HIV Department

EML/EMLc
EML

Section
6.4.2 Antiretrovirals — fixed-dose combinations

Dose form(s) & strengths(s)

Tablet 50 mg + 300 mg + 300 mg (disoproxil fumarate equivalent to 245 mg
tenofovir disoproxil)

Core/Complementary
Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

This fixed-dose combination (FDC) had not been previously considered by the
Expert Committee for addition to the EML. The component medicines are all
included individually on the EML.

Public health relevance (burden of disease)

In 2017, UNAIDS reported there were 36.9 million people living with HIV/
AIDS globally, 1.8 million new HIV-1 infections, and 940000 thousand HIV-
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related deaths (I). Over 95% of infected people live in low- and middle-
income countries (LMICs) with inadequate resources to effectively combat the
epidemic. While some countries have achieved declines in new HIV infections
among adults of 50% or more, global data show that many others have not
made measurable progress and others have experienced worrying increases in
new HIV infections. Overall, approximately 21.7 million people were receiving
antiretroviral therapy (ART) in 2017, but this is estimated to represent only 59%
of people living with HIV.

Early and effective ART not only significantly improves the health
of those people living with HIV, but also reduces transmission of the disease
as shown in the recently reported START study (2). For this reason, WHO
released guidelines in 2015 calling for treatment for all people with HIV. Easy to
administer, highly effective, safe treatment options remain desperately needed
in many areas of the world to meet the UNAIDS ‘90-90-90’ targets, which call
for 90% of people living with HIV to know their status, 90% of those with known
infection to be on ART, and 90% of those on ART to be virally suppressed (i.e.
on successful therapy) by the year 2020 (3).

Summary of evidence: benefits (from the application)

The efficacy of dolutegravir (DTG) has been demonstrated in ART-naive subjects
in three randomized, controlled, multinational, Phase III studies: SPRING-2 (4),
SINGLE (5) and FLAMINGO (6). The findings of these studies were evaluated
in the 2017 consideration of dolutegravir by the Expert Committee and are not
reproduced here.

The safety, tolerability and efficacy of a dolutegravir-based regimen was
evaluated in a prospectively-enrolled, open-label cohort of 564 Indian adults
receiving dolutegravir in combination with other ARVs (primarily tenofovir
disoproxil fumarate (TDF) and lamivudine (3TC) or emtricitabine (FTC)) as
either first- or second-line therapy. Among the treatment naive patients initiating
DTG plus TDF/3TC or TDF/FTC, all had viral suppression at the 6 month
follow-up, and overall, viral suppression occurred in 82.9% at six months (7).

The NAMSAL ANRS study randomized HIV-infected adults in
Cameroon to receive either a dolutegravir-based regimen (TLD) (n=310) or
an efavirenz-containing regimen (TLE-400) (n=303) for first-line treatment.
Preliminary efficacy results at 48 weeks on treatment indicate the proportion
of patients with HIV RNA <50 copies/mL was 74.5% in the TLD arm and
69% in the TLE-400 arm. Fewer patients with initial HIV RNA levels >100 000
copies/mL had virologic suppression to <50 copies/mL: 66.2% in the TLD arm
and 61.5% in the TLE-400 arm. In this study, viral suppression with TLD was
numerically higher but not statistically superior to TLE-400; NNRTTI resistance
was an important determinant of TLE-400 failure (8).
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In the clinical studies to date, dolutegravir-based regimens were
either non-inferior or superior in efficacy to comparator regimens containing
other integrase inhibitors, boosted protease inhibitors and NNRTIs regardless
of patient population. In patients initiating first-line treatment, successful
virologic suppression occurred in more patients receiving dolutegravir than the
comparators. A systematic review and meta-analysis conducted by WHO in 2016
concluded that among treatment-naive patients, treatment with an integrase
inhibitor (particularly DTG) plus two NRTTs, had superior efficacy and tolerance
to the current standard of care regimens of efavirenz plus two NRTIs (9).

Summary of evidence: harms (from the application)

The overall safety profile of dolutegravir in adults compared favourably to other
ARVs included in the clinical trials reported previously.

There have been multiple reports of neuropsychiatric events among
patients receiving dolutegravir-based treatment since its approval. Although
dolutegravir appears to result in fewer of these events compared to efavirenz in
comparative clinical trials (5), some patients receiving dolutegravir experience
episodes of insomnia or depression. Causality for these events has been difficult
to determine as many patients are reported to have a previous history of
psychiatric symptoms.

In the South Indian cohort of first- and second-line patients, dolutegravir-
based regimens were well tolerated. Mean alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) decreased slightly in the cohort during the
6-month evaluation period, mean haemoglobin increased slightly, and kidney
function remained stable. In this cohort, sleep disturbances and neuropsychiatric
symptoms were not reported. The frequency of opportunistic infections
decreased from 7.4% prior to starting DTG to 3.3% after six months follow up.
None of the patients in this cohort discontinued DTG during the evaluation
period. Four deaths were reported (two sepsis and two cytomegalovirus (CMV)
encephalitis, considered unrelated to ARVs) (7).

A nationwide birth outcomes surveillance programme conducted in
Botswana began collecting data in women initiating dolutegravir in 2014.
An initial report of pregnant women who began taking either a dolutegravir-
(n=1729) or efavirenz-based (n=4593) treatment regimen identified no difference
in risk for adverse birth outcomes, even among those beginning treatment
during the first trimester (i.e. post-conception ART) (10). However, an interim
analysis of a second surveillance study of women becoming pregnant while
already receiving ART (i.e. pre-conception ART) identified an excess number
of neural tube defects among infants of women receiving a dolutegravir-based
regimen. Neural tube defects were observed in 4 of 426 (0.94%) infants born to
women receiving dolutegravir compared to 14 of 11 300 (0.12%) infants born
to women receiving any other ART regimen and 61 of 66 057 (0.09%) infants
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born to HIV-uninfected women. Although none of the affected women were
receiving folate supplements, no other risk factors for neural tube defects have
been identified (11). This study is ongoing and expects to have a final analysis
in 2019. While awaiting the final study results and data from other sources,
WHO recommends counselling for women of childbearing potential and access
to effective contraception in those receiving dolutegravir. However, they also
suggest that an efavirenz-based regimen remains safe and effective in women
who plan to become pregnant (12).

The NRTI backbone of TDF/3TC has an extensive history of use in ART
globally and has accumulated a favourable safety and tolerability profile. Initial
concerns regarding potentially serious renal and bone toxicity due to the TDF
component have not been borne out over years of clinical experience although it
requires dose adjustment in patients with significant renal impairment and so is
not generally used in this sub-group.

In addition, the potential risks and benefits of wide implementation
of TLD were evaluated in a 2018 modelling exercise conducted by a group
of independent researchers. The group used existing data to estimate HIV
transmission and disease progression (taking into account drug resistance,
drug potency, differential viral suppression and clinical outcomes) to compare
outcomes of different ART regimens in various scenarios. In their model, the
greatest number of disability-adjusted life-years was averted in the scenario
providing TLD to all adult patients without restrictions over 20 years compared
to adults based on intent to have children and/or dependent on documentation
of viral suppression (13).

Additional evidence (not in the application)
N/A

WHO Guidelines

The 2016 WHO Consolidated guidelines on the use of antiretroviral drugs
for treating and preventing HIV infection recommended TDF plus 3TC as a
preferred nucleoside/tide backbone in first-line therapy and dolutegravir 50 mg
in combination with TDF and 3TC as an alternative first-line regimen (14). In
addition, these guidelines reiterate the WHO conclusion that FDCs and once-
daily regimens are most preferred. At that time, TLD was not available as an
FDC. In the most recent WHO treatment guidelines update (July 2018), a DTG-
based regimen is recommended as a preferred first-line regimen for adults and
adolescents living with HIV who are initiating antiretroviral therapy (12).

Costs/cost-effectiveness

Various sources indicate an average price per patient per year for the FDC of
US$ 74. This price is comparable to other first-line regimens.
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A pricing agreement was announced in July 2017 by the governments
of South Africa and Kenya, together with UNAIDS, CHAI, the Bill & Melinda
Gates Foundation, Unitaid, the UK Department for International Development,
PEPFAR, USAID, and the Global Fund, with Aurobindo and Mylan.

Under the agreement, Aurobindo and Mylan agreed to offer TLD
at approximately US$ 75 PPPY. This lower price is accessible to public sector
purchasers in over 92 LMICs worldwide.

Availability

This product is currently available for procurement from multiple suppliers
(including WHO prequalified manufacturers).

Other considerations
N/A

Committee recommendations

The Expert Committee recommended the addition of the fixed-dose combination
formulation of dolutegravir + lamivudine + tenofovir disoproxil fumarate to the
core list of the EML for treatment of HIV infection in adults and adolescents.
The Committee noted the demonstrated efficacy and safety of DTG-based
regimens in treatment-naive patients, and that DTG-based regimens are now
recommended as preferred first-line therapy in WHO Guidelines for adults and
adolescents initiating antiretroviral treatment.

The Committee also considered that the availability of fixed-dose
combinations of antiretroviral therapies provides benefits to patients in terms
of ease of administration and reduced pill burden, which can contribute to
improved therapeutic adherence.
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6.4.4 Antihepatitis medicines
6.4.4.2 Medicines for hepatitis C
Glecaprevir + pibrentasvir — addition - EML

Glecaprevir + pibrentasvir ATC Code: JO5AP57

Proposal

The application requested addition of the fixed-dose combination of glecaprevir
+ pibrentasvir to the core list of the EML for the treatment of adult patients with
chronic hepatitis C virus infection, genotypes 1 to 6.

Applicant
AbbVie Inc.

WHO Technical Department
WHO Global Hepatitis Programme

EML/EMLc
EML

Section

6.4.4.2.1 Pangenotypic direct-acting antiviral combinations

Dose form(s) & strengths(s)
Tablet 100 mg + 40 mg

Core/Complementary

Core

Individual/Square box listing
Individual

Background

Neither this fixed-dose combination (FDC) nor its individual components have
been previously considered by the Expert Committee for addition to the EML.

Public health relevance (burden of disease)

Globally in 2015, it was estimated that 71 million persons were living with chronic
HCV infection and nearly 400 000 died from cirrhosis or hepatocellular cancer.
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The Global health sector strategy on viral hepatitis was endorsed by the
World Health Assembly in 2016 and proposes the elimination of viral hepatitis
as a public health threat by 2030 by achieving a 90% reduction in incidence
and a 65% reduction in mortality. This requires 90% of infection persons to be
diagnosed, and 80% of diagnosed persons to be treated (1).

Summary of evidence: benefits (from the application)

In Phase II and III registrational studies, glecaprevir + pibrentasvir has shown
high sustained viral response rates at 12 weeks (SVR12) across all hepatitis C
genotypes and in key patient sub-populations (patients with chronic kidney
disease, organ transplant recipients, patients coinfected with HIV and patients
with compensated cirrhosis).

The application described SVRI12 rates greater than 95% for all treated

genotypes:

Genotype Intervention Proportion SVR12 (n/N) 95%Cl

GT1 12 weeks 99.7% (331/332) 99.1 to 100.0
GT2 8 weeks 98.5% (135/137) 96.5 to 100.0
GT2 12 weeks 99.5% (195/196) 98.5 to 100.0
GT3 12 weeks 95.3% (222/233) 94.2t098.9
GT4 12 weeks 99.0% (95/96) 94.3t099.8
GT5 12 weeks 100% (21/21) 84.5to0 100.0
GT6 12 weeks 100% (30/30) 88.6 to 100.0

Among all GT1-6-infected subjects who received the recommended
duration of treatment with glecaprevir + pibrentasvir, regardless of renal function,
cirrhosis status, presence of HIV co-infection, treatment naive or treatment
experienced, 97.4% (1252/1287) achieved SVR12 (2).

High SVR12 rates were also reported for GT1-6-infected subjects in key
patient sub-populations:

Sub-population Intervention  Proportion
SVR12 (n/N)

Chronic kidney disease (CKD) (+/- haemodialysis) 12 weeks 98.1% (102/104)

Post liver/renal transplant 12 weeks 98.0% (98/100)

HCV/HIV-1 co-infection (with or without cirrhosis) 12 or 8 weeks  98.2% (165/168)
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Table continued

Sub-population Intervention  Proportion
SVR12 (n/N)

Compensated cirrhosis NR 95.3% (222/233)

NS5A inhibitor (only) experienced 16 weeks 94.4% (17/18)

Pl (only) experienced 12 weeks 100% (27/27)

Both NS5A and Pl experienced 16 weeks 81.3% (13/16)

The application described the findings of two randomized, Phase III,
open-label studies that evaluated the safety and effectiveness of glecaprevir +
pibrentasvir compared to sofosbuvir + ribavirin in Japanese patients with HCV
GT2 (CERTAIN-2, Study M15-828) (3), and compared to sofosbuvir + daclatasvir
in treatment-naive, non-cirrhotic HCV GT3 patients (ENDURANCE-3, Study
M13-594) (4). In each study, glecaprevir + pibrentasvir was found to be non-
inferior to the comparator treatments for the percentage of patients achieving
SVRI12.

Real-world data for glecaprevir + pibrentasvir also support the effectiveness
demonstrated in the Phase 2 and 3 trials (5-9).

Summary of evidence: harms (from the application)

The application stated the safety assessment for glecaprevir + pibrentasvir in
subjects with compensated liver disease (with or without cirrhosis) were derived
from Phase II and III studies that evaluated 2369 subjects infected with GT 1,
2,3, 4,5 or 6 HCV who received treatment for 8, 12 or 16 weeks. The overall
proportion of subjects who permanently discontinued treatment due to adverse
reactions was 0.1%. The most common adverse reactions were reported as
headache (13.2%), fatigue (11.4%) and nausea (7.6%). These adverse reactions
occurred at a similar frequency in patients receiving placebo or sofosbuvir +
daclatasvir. Seven deaths were reported in the Phase II and III analysis set,
none of which were considered to be related to the study drug. No apparent
differences were observed in adverse event profiles by sex, race, ethnicity or
baseline body mass index (BMI). The incidence of serious adverse events and
adverse events of Grade 3 or higher was higher in patients aged 65 years or
older compared to patients under 65 years. No other differences by age in the
proportion of subjects reporting any adverse event, discontinuations or deaths
were observed.

Real-world data for glecaprevir + pibrentasvir also support the safety
demonstrated in clinical trials (5-9).
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Additional evidence (not in the application)

A systematic review of treatment options for chronic hepatitis C virus infection,
genotypes 1-6 was conducted to inform the 2018 WHO Guidelines for the care
and treatment of persons diagnosed with chronic hepatitis C virus infection (10,
11). The review found that the proportion of patients treated with glecaprevir +
pibrentasvir who achieved SVR12 ranged from 83% to 98%. GRADE assessments
of the quality of evidence were high for GT1-3 and very low for GT4-6. For
safety outcomes, the review assessed discontinuations due to adverse events
(DAEs), serious adverse events (SAEs) and mortality. The pooled proportions
for DAEs, SAEs and mortality for glecaprevir + pibrentasvir was 1%, 2% and 1%,
respectively. GRADE assessments of the quality of evidence were moderate for
DAEs and high for SAEs and mortality.

WHO Guidelines

The 2018 WHO Guidelines for the care and treatment of persons diagnosed with
chronic hepatitis C virus infection (1) recommend:

— the use of pangenotypic direct-acting antiviral (DAA) regimens for
the treatment of chronic HCV infection in persons aged 18 years
and older (conditional recommendation, moderate quality
evidence);

- glecaprevir + pibrentasvir as a pangenotypic treatment option for
adults with or without compensated cirrhosis.

Costs/cost-effectiveness

In a 2017 cost-effectiveness analysis in the United States, glecaprevir + pibrentasvir
was shown to be a dominant pan-genotypic treatment option compared to
current standard practices providing most favourable health outcomes at lowest
cost (2). Health outcomes included quality-adjusted life-years (QALYs) and
number needed to treat (NNT) to achieve a QALY, SVR or avoid an adverse liver
event. In this analysis, glecaprevir + pibrentasvir was compared to two treatment
strategies: (i) sofosbuvir + ledipasvir for GTs 1 and 4, and sofosbuvir + velpatasvir
for GTs 2, 3, 5 and 6; and (ii) grazoprevir + elbasvir for GTs 1 and 4, and sofosbuvir
+ velpatasvir for GTs 2, 3, 5 and 6. A 12-week regimen course of glecaprevir +
pibrentasvir was assumed to cost US$ 27 929 USD (at 2017 wholesale acquisition
drug costs). Cost-effectiveness results in other countries may vary based on the
different pricing of glecaprevir + pibrentasvir and other DAAs.

Availability

Glecaprevir + pibrentasvir has marketing approval and is commercially available
in 58 countries globally. AbbVie and the Medicines Patent Pool have entered into
a royalty-free licensing agreement to accelerate access in 99 LMICs. Through
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this agreement, AbbVie will allow WHO prequalified generic manufacturers to
license, manufacture and supply generic versions. AbbVie is also considering
the inclusion of glecaprevir + pibrentasvir on the WHO List of Prequalified
Medicinal Products.

Other considerations
N/A

Committee recommendations

The Expert Committee recommended the addition of the fixed-dose combination
of glecaprevir + pibrentasvir to the core list of the EML for the treatment of adult
patients with chronic hepatitis C virus infection, based on evidence of pan-
genotypic effectiveness and an acceptable safety profile. The Committee noted
that this combination is one of three pan-genotypic combinations recommended
in the current WHO guidelines for treatment of hepatitis C and is suitable for
use in patients with or without compensated cirrhosis.

The Committee noted that the manufacturer and the Medicines Patent
Pool (MPP) have entered into a licensing agreement for this product to accelerate
access in 99 LMICs. However, the Committee noted with concern that some
LMICs with a high burden of hepatitis C are not included in this agreement
and encouraged the manufacturer and the MPP to address this issue to ensure
patients in these high-burden countries have equitable access.

The Committee recommended that the hepatitis C medicines section of
the Model List be amended to differentiate between pangenotypic (glecaprevir
+ pibrentasvir, sofosbuvir + daclatasvir and sofosbuvir + velpatasvir), non-
pangenotypic direct acting antivirals, and other antivirals for hepatitis C. The
pangenotypic regimens should be considered as therapeutically equivalent to
facilitate selection and procurement by countries at national level.

The Expert Committee then considered whether it was appropriate to
delete non-pangenotypic treatments for hepatitis C, and recommended the
deletion of simeprevir, whose place in therapy was now superseded by the pan-
genotypic options. The Committee recommended that other non-pangenotypic
treatments could be considerd for deletion from the EML in the future.
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6.5 Antiprotozoal medicines

6.5.3 Antimalarial medicines

6.5.3.2 For chemoprevention

Sulfadoxine + pyrimethamine - new indication IPTi - EMLc

Sulfadoxine + pyrimethamine ATC Code: PO1BD51

Proposal

The application requested listing of sulfadoxine + pyrimethamine fixed-dose
combination tablet on the core list of the EMLc for the new indication of
intermittent preventive treatment (of malaria) in infancy (IPTi).

Applicant
WHO Global Malaria Programme

WHO Technical Department

Global Malaria Programme

EML/EMLc
EMLc

Section
6.5.3.2 Antimalarial medicines — For chemoprevention

Dose form(s) & strengths(s)
Tablet 250 mg + 12.5 mg

Core/Complementary
Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Sulfadoxine + pyrimethamine 500 mg + 25 mg tablets are currently included on
the EML and EMLc for use in combination with artesunate 50 mg for the curative
treatment of malaria.
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Public health relevance (burden of disease)

Malaria is one of the leading causes of illness, death and lost economic
productivity globally. In 2017, there were an estimated 219 million malaria
cases worldwide, the majority of which occurred in the African region (92%,
200 million cases) (I). Of the 435000 deaths due to malaria globally in 2017,
266 000 (61%) were in children under 5 years of age.

Summary of evidence: benefits (from the application)

The application presented the findings of a pooled analysis of six randomized,
placebo-controlled trials in 7930 infants that investigated the efficacy and safety
of IPTi with sulfadoxine + pyrimethamine (IPTi-SP) in four African countries
with moderate to high transmission of malaria, when administered to infants at
the time of routine vaccination according to the WHO Expanded Programme
on Immunization (EPI) (2).

From the pooled analysis, the combined estimate of protective efficacy
of IPTi-SP against clinical malaria in infants aged up to 1 year of age was 30.3%
(95%CI 19.8% to 39.4%, p<0.0001).

IPTi-SP was also associated with protective efficacy in infants up to 1 year
of age for anaemia (21.3% (95%CI 8.3% to 32.5%, p=0.002)), all-cause hospital
admissions (22.9% (95%CI 10.0% to 34.0%, p=0.001)), and hospital admissions
associated with malaria parasitaemia (38.1% (95%CI 12.5% to 56.2%, p=0.007)).

Summary of evidence: harms (from the application)

SP for intermittent preventive treatment in infancy is generally well tolerated.

Studies showed no evidence of any adverse effects of SP-IPTi on infants’
serological responses to vaccines (e.g. DTP, polio, hepatitis B, Haemophilus
influenzae B, yellow fever or measles). A rebound effect in terms of greater
susceptibility to malaria after termination of SP-IPTj, although reported in some
studies, was not found in the pooled analysis, where the pooled estimate of
protective efficacy of IPTi-SP against clinical malaria for the potential rebound
period was 9.5% (95%CI 0.3% to 17.8%, p=0.044) (2).

Surveillance of molecular markers of SP resistance should accompany
SP-IPTj, in particular the distribution and prevalence of Pfdhps 540 mutations,
which is a surrogate measure of SP efficacy.

Use pf IPTi-SP is contraindicated in individuals with known
hypersensitivity to pyrimethamine, sulfonamides and related compounds and
infants receiving a sulfa-based medication for treatment or prophylaxis, including
co-trimoxazole (trimethoprim-sulfamethoxazole), which is widely used as
prophylaxis against opportunistic infections in HIV-infected infants.
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Additional evidence (not in the application)

A 2011 systematic review of the cost and the cost-effectiveness of malaria
interventions found that the median financial cost of IPTi-SP for protecting one
person for one year was US$ 0.60 (range US$ 0.48 to US$ 1.08) (3).

A study by Conteh et al of the cost-effectiveness of IPTi in sub-Saharan
Africa found the cost per malaria episode averted for IPTi-SP was very low,
US$ 1.36 to US$ 4.03 based on trial specific data (US$ 0.68 to US$ 2.27 on pooled
analysis). The authors concluded that IPTi delivered with the EPI was a highly
cost-effective intervention against clinical malaria (4).

WHO Guidelines

A 2010 WHO policy recommendation on IPTi-SP recommends the co-
administration of SP-IPTi with DTP2, DTP3 and measles immunization to
infants, through routine EPI in countries in sub-Saharan Africa, in areas with
moderate-to-high malaria transmission (i.e. annual entomological inoculation
rates 210), and where parasite resistance to SP is not high - defined as a
prevalence of the pfdhps 540 mutation of <50% (5).

This recommendation was not re-evaluated during the guideline
development process for the 2015 WHO Guidelines for the treatment of malaria
(3rd edition). The same recommendation is included in the 2015 Guidelines,
however the quality of evidence was not formally assessed (6).

Costs/cost-effectiveness

No information was provided in the application.

Availability

A paediatric formulation of sulfadoxine + pyrimethamine 250 mg + 12.5 mg is
currently under assessment by the WHO Prequalification Programme.
The administered dose of IPTi-SP depends on the weight of the child:

= Children weighing less than 5kg should be given 125 mg sulfadoxine
and 6.25 mg pyrimethamine.

= Children weighing 5 kg or more should be given 250 mg sulfadoxine
and 12.5 mg pyrimethamine.

Other considerations

The successful implementation of SP-IPTi requires that national malaria control
and EPI programmes work together. WHO, working with UNICEF developed an
implementation guide which provides the necessary technical and operational
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information and tools for country-level policy-makers and programme managers
to decide on how to include SP-IPTi with immunization services (7). In areas
where SP-IPTi is implemented each child will be given SP three times in their
first year of life when they receive routine vaccinations as follows:

= First SP-IPTi dose (SP-IPTil) when DTP2/Penta2 (or combo)
vaccination is given (i.e. 8-10 weeks of age)

= Second SP-IPTi dose (SP-IPTi2) when DTP3/Penta3 (or combo)
vaccination is given (12-14 weeks of age)

= Third SP-IPTi dose (SP-IPTi3) at the time of measles vaccination
(nine months)

The exact timing of the doses may vary according to the national
immunization schedule for DTP and measles vaccination.

Committee recommendations

The Expert Committee recommended listing of sulfadoxine + pyrimethamine
250 mg + 12.5mg fixed-dose combination tablet on the core list of the EMLc
for the new indication of intermittent preventive treatment (of malaria) in
infancy (IPTi) on the basis of demonstrated efficacy and acceptable safety, and
in alignment with WHO malaria guideline recommendations.

The Expert Committee noted the lack of evidence of the impact of the
use of SP-IPTi on antimicrobial resistance, and encouraged further assessment
and monitoring in this regard within programme delivery.
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Sulfadoxine + pyrimethamine - new indication IPTp - EML

Sulfadoxine + pyrimethamine ATC Code: PO1BD51

Proposal

The application requested listing of sulfadoxine + pyrimethamine (SP) fixed-
dose combination tablet on the core list of the EML for the new indication of
intermittent preventive treatment (of malaria) in pregnancy (IPTp).

Applicant
WHO Global Malaria Programme

WHO Technical Department

Global Malaria Programme

EML/EMLc
EML

Section

6.5.3.2 Antimalarial medicines - For chemoprevention

Dose form(s) & strengths(s)
Tablet 500 mg + 25 mg

Core/Complementary

Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Sulfadoxine + pyrimethamine 500 mg + 25 mg tablets are currently included
on the EML and EMLc for use in combination with artesunate 50 mg for the
curative treatment of malaria.

Public health relevance (burden of disease)

Malaria is one of the leading causes of illness, death, and lost economic
productivity globally. While there has been successful scale up and use of critical
commodities, malaria still resulted in over 219 million cases and more than
435000 deaths in 2017; most of the deaths occurred in children under 5 years of
age and pregnant women (1).
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In sub-Saharan Africa (SSA), over 30 million pregnant women are
annually exposed to infection from malaria (2). Of these, an estimated 10000
pregnant women and up to 200000 newborns die from malaria in pregnancy
(MiP), primarily due to infection with Plasmodium falciparum (3). Furthermore,
recent data indicate that up to 20% of stillbirths in SSA are attributable to
MiP (4).

WHO recommends that IPTp-SP be given to all pregnant women at
each antenatal care visit, starting as early as possible in the second trimester (i.e.
not during the first trimester) (5). Each IPTp-SP dose should be given at least
one month apart, with at least three doses during each pregnancy. The expected
benefits of IPTp-SP include:

- Prevention of the adverse consequences of malaria on maternal
and fetal outcomes, such as placental infection, clinical
malaria, maternal anaemia, fetal anaemia, low-birth-weight
and neonatal mortality (6).

- A cost-effective intervention for both prevention of maternal
malaria and reduction of neonatal mortality in areas with
moderate or high malaria transmission (7).

- Protection against both neonatal mortality (protective efficacy
18%) and low-birth-weight (21% reduction) under routine
programme conditions (8).

To date, 39 African countries have adopted this policy. However, there
is an unacceptably low proportion of eligible pregnant women receiving IPTp
with quality-assured SP: only an estimated 22% of pregnant women received
three doses of IPTp-SP in 2017 (I). It has been estimated that if all women with
at least three antenatal care visits in Africa received IPTp-SP, that an additional
215000 (95% credible interval (crI) 128000 to 318 000) low-birth-weight
deliveries could be prevented (9).

Summary of evidence: benefits (from the application)

The application presented the findings of a systematic review of seven trials (6281
pregnancies) in which a direct comparison of two doses of IPTp-SP with three or
more doses at least one month apart was evaluated (10). The trials were conducted
in Burkina Faso, Kenya, Malawi, Mali and Zambia between 1996 and 2008. In
comparison with two doses of SP, three or more doses was associated with:

= increased mean birth weight by an average of 56 g (95%CI 29 to 83;
seven trials, 2190 participants, high quality evidence);

= fewer low-birth-weight infants by about 20% (relative risk (RR) 0.80;
95%CI 0.69 to 0.94; absolute risk reduction, 33 per 1000 (95%CI 10 to
52); NNT = 31; seven trials, 2190 participants, high quality evidence);
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= reduced placental parasitaemia by about 50% (RR, 0.51; 95%CI 0.38
to 0.68; absolute risk reduction, 31 per 1000 (95%CI 20 to 39); six
trials, 1436 participants, high quality evidence); and

= reduced maternal parasitaemia by about 33% (RR, 0.68; 95%CI 0.52
to 0.89; seven trials, 2096 participants, moderate quality evidence).

The reduction in risk for low-birth-weight was consistent for a wide
range of levels of resistance to SP.

Summary of evidence: harms (from the application)

There were no differences in rates of serious adverse events between treatment
groups in the systematic review mentioned above (10).

IPTp-SP is generally very well tolerated. Mild and transient side-effects
including nausea, vomiting, weakness and dizziness have been reported by some
women, particularly with the first dose. Studies have demonstrated that side-
effects tend to decrease with the administration of further doses (11, 12).

The adverse effects reported are mainly those associated with
sulfonamides, including gastrointestinal disturbances, headache, dizziness and
skin reactions such as photosensitivity, rash, pruritus, urticaria and slight hair loss
(13-16). Potentially fatal skin reactions, namely erythema multiforme, Stevens—
Johnson syndrome and toxic epidermal necrolysis, have also been reported.

Demonstrated drug-drug interactions have been observed between
SP and high doses (>5mg) folic acid resulting in reduced efficacy of SP
(17). Concurrent use with trimethoprim, alone or in combination with
sulfamethoxazole should be avoided due to increased risk of severe cutaneous
reactions (18).

There is limited evidence of potential teratogenicity when SP is used
during the first trimester of pregnancy (13, 19). Use of SP during the first
trimester is not recommended.

Additional evidence (not in the application)
N/A

WHO Guidelines

The 2015 WHO Guidelines for the treatment of malaria (5) make the following
recommendation regarding IPTp-SP:

In malaria-endemic areas in Africa, provide IPTp-SP to all women in
their first or second pregnancy as part of antenatal care. Dosing should start
in the second trimester and doses should be given at least one month apart,
with the objective of ensuring that at least three doses are received (strong
recommendation, high quality evidence).
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Costs/cost-effectiveness

SP is an inexpensive medicine, and most countries already have a delivery
system for IPTp-SP in place, which is often integrated into a comprehensive
focused antenatal care (FANC) package.

In comparison to placebo, in Mozambique, delivery of two doses
of IPTp-SP has been estimated to cost US$ 41.46 (95%CI 20.50 to 96.70) per
maternal outpatient visit averted. This same study estimated an incremental
cost effectiveness ratio (ICER) of US$ 1.08 (95%CI 0.43 to 3.48) per disability-
adjusted life-year (DALY) averted (7). Additionally, using data from seven
countries, the incremental cost-effectiveness of three or more doses of IPTp-SP
(compared to two doses) has been estimated at US$ 7.28 (20).

The WHO recommendations on intermittent screening and treatment in
pregnancy and the safety of ACTs in the first trimester (21) state that IPTp-SP
remains highly cost-effective in preventing the adverse consequences of malaria
on maternal and fetal outcomes, and should therefore be actively scaled up in
line with the current WHO recommendations. The threshold level of malaria
transmission below which IPTp-SP is no longer cost-effective has not been
identified. Therefore, in areas where IPTp-SP is implemented and transmission
has been reduced to low levels as a result of successful control strategies, WHO
recommends continued IPTp-SP implementation until the area approaches
interruption of transmission.

Availability

Quality assured sulfadoxine + pyrimethamine 500 mg + 25mg tablets are
available from Guilin Pharmaceuticals (China) with WHO prequalification
status. Quality-assured sulfadoxine + pyrimethamine 500 mg/25 mg tablets are
also available from Remedica Pharmaceuticals (Cyprus).

Other considerations

Starting as early as possible in the second trimester, IPTp-SP is recommended
for all pregnant women at each scheduled antenatal care visit until the time of
delivery, provided that the doses are given at least one month apart. IPTp-SP
should ideally be administered as directly observed therapy (DOT) of three
tablets sulfadoxine + pyrimethamine 500 mg + 25 mg giving the total required
dosage of 1500 mg + 75 mg SP.

Committee recommendations

The Expert Committee recommended the listing of sulfadoxine + pyrimethamine
500 mg + 25 mg fixed-dose combination tablet on the core list of the EML for
the new indication of intermittent preventive treatment of malaria in pregnancy
(IPTp) on the basis of demonstrated efficacy in terms of improved outcomes
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for mothers and newborns, and acceptable safety, and in alignment with WHO
malaria treatment guidelines.

The Expert Committee noted the lack of evidence of the impact of the
use of SP-IPTp on antimicrobial resistance, and encouraged further assessment
and monitoring in this regard within programme delivery.
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Amodiaquine with sulfadoxine + pyrimethamine - addition - EMLc

Amodiaquine with sulfadoxine + ATC Code: PO1BA06,

pyrimethamine PO1BD51

Proposal

The application requested the addition of co-packaged amodiaquine with
sulfadoxine + pyrimethamine to the core list of the EMLc for seasonal malaria
chemoprevention (SMC) in children.

Applicant
WHO Global Malaria Programme

WHO Technical Department

Global Malaria Programme

EML/EMLc
EMLc

Section
6.5.3.2 Antimalarial medicines - For chemoprevention

Dose form(s) & strengths(s)

Co-packaged amodiaquine dispersible tablet 76.5mg (as hydrochloride)
[3 tablets] and sulfadoxine + pyrimethamine dispersible tablet 250 mg + 12.5 mg
[1 tablet]

Co-packaged amodiaquine dispersible tablet 153mg (as hydrochloride)
[3 tablets] and sulfadoxine + pyrimethamine dispersible tablet 5000 mg + 25 mg
[1 tablet]

Core/Complementary
Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Amodiaquine and sulfadoxine + pyrimethamine are both listed on the EMLc for
use in combination with artesunate for the curative treatment of malaria. These
medicines have not previously been considered for use in malaria prophylaxis/
prevention.
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Public health relevance (burden of disease)

Malaria is one of the leading causes of illness, death and lost economic
productivity globally. In 2017, there were an estimated 219 million malaria
cases worldwide, the majority of which occurred in the African region (92%,
200 million cases) (I). Of the 435000 deaths due to malaria globally in 2017,
266000 (61%) were in children under 5 years of age.

Across the Sahel sub-region in Africa, most childhood morbidity and
mortality from malaria occurs during the rainy season, which is generally
short. Giving effective antimalarial medicines - at full treatment doses and at
appropriate intervals during this period — has been shown to prevent illness and
death from malaria in children.

The interventions currently recommended by WHO for the control of
malaria are use of long-lasting insecticidal mosquito nets and/or indoor residual
spraying for vector control, prompt access to diagnostic testing of suspected
cases and treatment of confirmed cases with effective artemisinin-based
combination therapy. In addition to these, other interventions recommended
for specific high-risk groups in areas of high transmission include intermittent
preventive treatment in pregnancy (IPTp) and infancy (IPTi). With the changing
epidemiology of malaria, there has been a progressive shift from a ‘one size fits
all’ approach to targeting malaria control strategies to specific populations and/
or locations for maximal effectiveness. In line with this approach and on the
basis of new evidence, WHO recommends an additional intervention against
Plasmodium falciparum malaria: seasonal malaria chemoprevention (SMC). The
objective of preventive treatment is to prevent malarial illness by maintaining
therapeutic drug levels in the blood throughout the period of greatest risk (2).

Summary of evidence: benefits (from the application)

A 2012 Cochrane systematic review of seven trials (12 589 participants) evaluated
the effects of seasonal malaria chemoprophylaxis compared with no prophylaxis
in children aged 6 years or less living in areas of West Africa with seasonal
malaria transmission (3). In three studies, amodiaquine (AQ) and sulfadoxine
+ pyrimethamine (SP) was administered monthly at full treatment doses, two
studies used SP every two months, and one study used SP and artesunate
monthly, during the malaria transmission season.

In comparison with no chemoprophylaxis, SMC was associated with
markedly reduced clinical malaria episodes (rate ratio (RR) 0.26, 95%CI 0.17
to 0.38) and serious malaria episodes (RR 0.17, 95%CI 0.1 to 0.76). SMC may
also be associated with a reduction in mortality (RR 0.66, 95%CI 0.31 to 1.39)
and a reduction in moderately severe anaemia (RR 0.71, 95%CI 0.52 to 0.98).
The findings were consistent in trials in which there was high (>90%) use of
insecticide-treated bednets (3).
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Summary of evidence: harms (from the application)

AQ + SP are safe and well tolerated when used at the recommended doses and
regimens. Both drugs have been used for decades for malaria treatment, and SP
is currently used for intermittent preventive treatment of malaria in pregnancy
and in infancy.

Both AQ and SP are also used in combination with artesunate as
artemisinin-based combination therapy, which is used for the treatment of
uncomplicated malaria in many endemic countries.

In Senegal, where nearly 800 000 treatment courses of SP + AQ within
SMC have been given to children, no serious adverse events attributable to these
drugs were observed during intensive pharmacovigilance based on spontaneous
reporting (4).

AQ + SP is generally well tolerated in children. Mild side-effects may
occur, of which the most common is vomiting associated with intake of AQ.
No serious adverse events attributable to AQ + SP have been reported in trials
involving children (5-7).

SMC with AQ + SP is contraindicated in children receiving sulfa-
based medication for treatment or prophylaxis, including sulfamethoxazole
+ trimethoprim, which is widely used as prophylaxis against opportunistic
infections in HIV-infected infants.

Additional evidence (not in the application)
N/A

WHO Guidelines

The 2015 WHO Guidelines for the treatment of malaria recommend SMC with
monthly AQ + SP for all children aged less than 6 years during each transmission
season in areas with highly seasonal malaria transmission in the sub-Sahel
region of Africa (strong recommendation, high quality evidence) (8).

The guideline recommendation was informed by the Cochrane systematic
review mentioned above (3).

Costs/cost-effectiveness

Evaluation of the cost of delivering SMC in large field trials shows that the
greatest costs are associated with delivering the drugs and the incentives paid to
health workers. In Gambia, the cost of SMC delivery by village health workers
was estimated to be US$ 1.63 per child per year (9). In Senegal, where SMC was
delivered by community health workers paid a daily rate and supervised by the
health post nurse, the overall cost at 46 health posts was estimated to be US$ 0.5
per child per month, or approximately US$ 1.50 per child per year (10). The cost
of SMC is similar to those of other malaria control interventions (11).
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Availability

Co-packaged sulfadoxine + pyrimethamine and amodiaquine tablets are
currently available on the market from three manufacturers and have been
prequalified by the WHO Prequalification Programme.

Other considerations
N/A

Committee recommendations

The Expert Committee recommends the addition of co-packaged amodiaquine
with sulfadoxine + pyrimethamine to the core list of the EMLc for seasonal
malaria chemoprevention in children on the basis of acceptable safety and
demonstrated benefits for reducing clinical malaria episodes, serious malaria
episodes and reduced rates of mortality and anaemia, and in alignment with
WHO malaria guidelines.

The Expert Committee noted the lack of evidence of the impact of the
use of amodiaquine with sulfadoxine + pyrimethamine for SMC on antimicrobial
resistance, and encouraged further assessment and monitoring in this regard
within programme delivery.
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6.5.5 Antitrypanosomal medicines
6.5.5.1 African trypanosomiasis
Fexinidazole - addition - EML and EMLc

Fexinidazole ATC Code: PO1CAO03

Proposal

The application requested listing of fexinidazole on the core list of the EML and
EMLc for treatment of human African trypanosomiasis due to Trypanosoma
brucei gambiense infection.

Applicant

Sanofi-aventis groupe

WHO Technical Department

Comments on the application were received from the WHO Department of
Neglected Tropical Diseases. The technical unit advised that it supported the
inclusion of fexinidazole on the Model Lists and considered that its introduction
could result in important advantages in the management of human African
trypanosomiasis.

EML/EMLc
EML and EMLc

Section
6.5.5.1 African trypanosomiasis

Dose form(s) & strengths(s)
Tablet 600 mg

Core/Complementary
Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Fexinidazole had not previously been considered for inclusion on the Model Lists.

The Model Lists currently include pentamidine and suramin sodium for
treatment of 1* stage African trypanosomiasis and eflornithine, melarsoprol and
nifurtimox for treatment of 2™ stage African trypanosomiasis (I).
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Public health relevance (burden of disease)

Human African trypanosomiasis (HAT), or sleeping sickness, is one of the most
neglected tropical diseases (NTDs). Without diagnosis and treatment, HAT is
usually fatal as the parasites multiply in the body, cross the blood-brain barrier
and invade the central nervous system at the late stage of the disease.

Human African trypanosomiasis takes two forms, depending on the
parasite involved: Trypanosoma brucei gambiense HAT and Trypanosoma brucei
rhodesiense HAT. T. b. rhodesiense causes an acute, rapidly progressive and fatal
disease and is present in 3% of HAT cases. T. b. gambiense is responsible for 97%
of HAT cases (2) and evolves to a fatal outcome between two and three years
after infection (3).

As of October 2012, 7106 annual cases of T. b. gambiense HAT had been
reported worldwide. With the increased efforts of control programmes and
availability of combination therapy with eflornithine and nifurtimox (NECT)
therapy, only 1420 gambiense HAT cases worldwide were reported to WHO
in 2017, the lowest level since the start of the systematic global data collection
75 years ago (4). However, the incidence is suspected to be under reported due to
different elements. The Democratic Republic of Congo (DRC) bears the majority
of disease burden (83-84% of the reported cases in 2012, 2015 and 2016 (4).

In view of the success in control of the disease, T. b. gambiense was
included in the WHO ‘roadmap’ for elimination and control of neglected tropical
diseases. A target date was set for global elimination of HAT as a public health
problem (<1 case/10 000 inhabitants in at least 90% of endemic areas) by 2020
with complete interruption of transmission in Africa targeted for 2030 (5).

Summary of evidence: benefits (from the application)

Evidence of efficacy is based on data from three (yet to be published) clinical
efficacy and safety studies (DNDiFEX004, DNDiFEX005, and DNDiFEX006),
using data from 749 patients with HAT (from study sites in DRC and Central
African Republic), 619 of which were treated with fexinidazole. FEX006 included
125 paediatric patients aged between 6 and 15 years weighing 20 kg or more.
FEX004 compared fexinidazole and NECT in 394 adult patients (aged
>15 years) with late stage 2 HAT. The success rate was 91.2% for fexinidazole
and 97.6% for the NECT combination. The primary objective of the study was
met. Fexinidazole was considered an acceptable treatment as the difference in
response compared to NECT was <13% in favour of NECT at 18 months after
the end of treatment (EOT). In the primary analysis, the difference in success rate
between groups remained within the margin of acceptable difference (—6.4%,
97.06% CI —11.2% to —1.6%). However, in the sub-population of patients with
cerebrospinal fluid white blood cell count (CSE-WBC) >100 /uL the efficacy was
86.9% in the fexinidazole arm versus 98.7%% in the NECT arm, and therefore
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the risk of failure was higher in this sub-group with fexinidazole. The follow-up
analysis of the success rate at 24 months on the complete population (n=389)
yielded similar findings to those with partial data for 24 months at the primary
analysis timepoint (n=345) with only two new failures (one in each group).

FEX005 was an open-label single-arm cohort study of efficacy and
safety of fexinidazole in 230 adult patients with stage 1 or early stage 2 HAT. The
success rate with fexinidazole at 12 months after the EOT (98.7%; 95%CI 96.2%
to 99.7%), was greater than an unacceptable rate of 80%. No difference was seen
in efficacy at 12 months according to the stage of the disease. The success rate at
18 months improved slightly between the initial and follow-up analysis due to the
inclusion of the additional 69 patients in the follow-up analysis (all successes):
97.8% (95%CI 95.0 to 99.3) vs 96.9% (95%CI 92.9 to 99.0) in the initial analysis.

FEX006 was an open-label single-arm prospective study of efficacy and
safety of fexinidazole in 125 children aged >6 years and <15 years weighing
over 20 kg with any stage HAT. The success rate with fexinidazole at 12 months
after the EOT (97.6%; 95%CI 93.1% to 99.5%) was greater than an unacceptable
rate of 80% and compatible with a target rate of 92%. The success rate at 18
months improved slightly between the initial and follow-up analysis due to the
inclusion of the additional 40 patients in the follow-up analysis (all successes):
98.4% (95%CI 94.3 to 99.8), vs 97.6% (95%CI 91.8% to 99.7%) in the initial
12-month analysis.

Summary of evidence: harms (from the application)

Pooled analyses of data from FEX004, FEX005 and FEX006, revealed findings
consistent with observations from the individual study analyses, with regard
to the incidence of treatment emergent adverse events (TEAEs), TEAEs that
occurred between baseline and end of hospitalization (EOH), TEAEs that
occurred after EOH, and TEAEs that were considered by the Investigator as
possibly related to treatment. A total of 577 of 619 (93%) patients experienced
TEAEs. Overall, 506 of 619 (82%) patients reported a total of 2026 possibly
related TEAEs between initiation of treatment and EOT, with most being mild
or moderate. In study FEX004 in patients with late stage 2 disease, the overall
incidence of TEAEs was comparable between treatment groups (93.6% with
fexinidazole vs 92.3% with NECT).

The most commonly reported TEAEs across all fexinidazole-treated
patients (210% of patients) were vomiting (42%), headache (37%), nausea
(35%), asthenia (27%), insomnia (23%), tremor (22%), decreased appetite (20%),
dizziness (19%), dyspepsia (14%) and feeling hot (10%).

Comparing overall TEAEs between fexinidazole and NECT in late
stage 2 patients, there were notable differences between treatment groups;
these included higher rates in the NECT arm of pyrexia, chills, hyperkalaemia,
convulsions and procedural pain; and higher rates in the fexinidazole arm of
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insomnia, tremor, headache, asthenia, nausea, dizziness, hypocalcaemia, feeling
hot, hypoalbuminaemia, abdominal pain (upper), chest pain and dyspepsia.
Vomiting was reported in a similar percentage of patients. All other TEAEs
occurred with similar frequency with NECT and fexinidazole in late stage 2
HAT patients, suggesting that the AEs were related to the underlying disease
or that both treatments were associated with increased risk of the events to
similar extents.

With regard to risk of QT prolongation, fexinidazole has been associated
with QTCcF interval increases and its use is contraindicated in patients at risk of
QT prolongation, uncorrected electrolyte abnormalities, symptomatic cardiac
arrhythmia, clinically relevant bradycardia, severe congestive cardiac failure or
family history of sudden death.

Central nervous system/psychiatric events as well as emesis/vomiting
were observed with fexinidazole treatment. Asymptomatic reversible neutropenia
and elevated liver enzymes that were found at different dose regimens in Chagas
disease patients were not reported in HAT patients with the treatment regimen
used in the HAT studies.

Additional evidence (not in the application)
N/A

WHO Guidelines

Fexinidazole received a positive opinion by the European Medicines Agency
(EMA) under Article 58 on 15 November 2018. It is not yet included in the WHO
guidelines or any other national guidelines. However, WHO sleeping sickness
treatment guidelines will be under revision in order to consider integration of
fexinidazole as part of the therapeutic options to treat gambiense HAT.

Costs/cost-effectiveness

Drugs for HAT are provided free of charge to the WHO via a public-private
partnership between WHO/Sanofi (pentamidine, melarsoprol and eflornithine)
and WHO/Bayer AG (suramin, nifurtimox).

Under a signed agreement between Sanofi and WHO, drugs are
donated to WHO, to be used exclusively for the treatment of HAT. Requests for
supplies are made to WHO by governments of disease-endemic countries and
organizations working in association with these governments. Stock control and
shipment of the drugs are undertaken by Médecins sans Frontieres-Logistique
according to the agreement. Transport costs to countries are paid by Sanofi
through its partnership with WHO.

Similar to NECT and other HAT drugs, fexinidazole will be distributed
free of charge through the WHO Neglected Tropical Diseases Department to
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national sleeping sickness control programmes (NSSCPs) and from there to
treatment centres. The product will not be available through wide logistics of
pharmacies or out of the predefined distribution system. No return on investment
is expected.

With NECT, indirect costs including transport to hospital, food and
hospitalization costs are born by the patients. They should be significantly
reduced with fexinidazole when patients are not hospitalized and can be treated
close to their home.

Availability

Fexinidazole is a new oral treatment for sleeping sickness disease and is not yet
distributed.

An application for fexinidazole was submitted to European Medicines
Agency (EMA) through Article 58 of Regulation (EC) No 726/2004. Article 58
is a mechanism whereby the EMA may give a scientific opinion, in cooperation
with the WHO, for the evaluation of medicinal products intended to prevent
or treat diseases of major public interest and exclusively intended for markets
outside the European Community. A positive opinion from EMA was given on
15 November 2018 for the following indication:

“Fexinidazole Winthrop is indicated for the treatment of both the first-
stage (haemo-lymphatic) and the second-stage (meningo-encephalitic) of human
African trypanosomiasis (HAT) due to Trypanosoma brucei gambiense in adults
and children >6 years old and weighing >20 kg. Fexinidazole should be used in
line with official recommendations”

However, lower efficacy of fexinidazole as compared to NECT has been
seen in a sub-group of patients. Patients with cerebrospinal fluid white blood
count (CSF-WBC) >100/pL should only be treated with fexinidazole if no other
adequate treatment (e.g. NECT) is available or tolerated.

Registrations in DRC and Uganda are also scheduled. Further registrations
in other endemic African countries are not planned due to the specific registration
regulatory picture for human African trypanosomiasis products and related
distribution systems.

Other considerations

Since 2009, NECT has become the first-line therapy for stage 2 HAT due to T. b.
gambiense and has improved the prognosis of treated patients (6), replacing
monotherapy with eflornithine. NECT treatment requires a minimum health
infrastructure and personnel to administer two slow infusions every day for
seven days, on top of an oral treatment every 8 hours for 10 days, requiring
systematic hospitalization, as well as being resource consuming for skilled
health staff in the environment in which HAT patients live (remote, poor
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areas with little health infrastructure). NECT is not recommended for early
stage disease, instead, patients are treated with pentamidine administered via
intramuscular injections.

Second line-therapy for stage 2 HAT due to T. b. gambiense includes
melarsoprol, an organoarsenic compound, which is highly toxic and to which
resistance has developed (7). Intravenous injections of melarsoprol are painful
and can cause phlebitis. The drug has been administered by use of lengthy
and complicated dosing schedules, however, an abbreviated 10-day regimen of
melarsoprol has been developed.

The limitations associated with current HAT therapy include mandatory
hospitalization and need for equipment and skilled and trained health staft to
administer IV infusions and/or injections. The repeated infusions needed with
current HAT therapy are not only painful but increase the risk of infection for
the patient.

The distribution of treatment to remote health facilities due to heavy
components (38 kg per box which includes four treatments comprising drugs,
solvents and equipment), is also a costly logistical challenge (8).

Fexinidazole is orally administered once daily with food for 10 days.
Recommended dosage regimens are according to body weight.

Committee recommendations

The Expert Committee recommended the listing of fexinidazole on the core list
of the EML and EMLc for treatment of human African trypanosomiasis due to
Trypanosoma brucei gambiense infection.

The Committee noted that fexinidazole was demonstrated in clinical
trials to have success rates within acceptable margins compared to NECT, and
acceptable safety. The Committee acknowledged that as an orally administered
treatment, use of fexinidazole may offer both patient and health system advantages
compared to parenteral administration of other medicines for this disease.

The Committee noted that fexinidazole would be provided free of charge
through the WHO NTD department to national sleeping sickness control
programmes and treatment centres, and could contribute to the goal of disease
eradication, particularly in areas where access to health facilities is limited.
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6.6 Medicines for ectoparasitic infections
Ivermectin - new indication scabies - EML and EMLc

lvermectin ATC Code: P0O2CFO1

Proposal

The application requested listing of ivermectin on the core list of the EML and
EMLc for the new indication of treatment of scabies.

Applicant

International League of Dermatological Societies
International Alliance for the Control of Scabies
WHO Department of Control of Neglected Tropical Diseases

WHO Technical Department
Department of Control of Neglected Tropical Diseases

EML/EMLc
EML and EMLc

Section
6.6 Medicines for ectoparasitic infections

Dose form(s) & strengths(s)
Tablet (scored) 3 mg

Core/Complementary
Core

Individual/Square box listing
Individual

Background (if relevant, eg. resubmission, previous EC consideration)

Ivermectin is currently included on the EML and EMLc as an intestinal
anthelminthic and antifilarial treatment.

Only topical therapies for scabies (benzyl benzoate and permethrin) are
currently included on the Model Lists.
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Public health relevance (burden of disease)

Scabies is seen in all countries. In many resource-poor settings, prevalence
rates of infestation can exceed 20% of the population and the most vulnerable
members of society, children (1) and the elderly, are at highest risk.

In 2015, the global prevalence of scabies was over 200 million (2).
Globally, scabies was responsible for 0.21% of disability-adjusted life-years
(DALYs) from all conditions studied by the Global Burden of Disease Study
2015 (2).

A major complication of scabies with lasting consequences for health,
seen most in resource-poor settings, is symptomatic acute glomerulonephritis
(AGN), which was reported in 10% of children in a survey in northern Australia,
while 24% had microscopic haematuria (3). AGN was closely linked to skin sores
due to streptococcal infection, and scabies was identified as the principal cause.
Scabies infestation is also an epidemiological risk factor for rheumatic fever and
there is a strong association with scabies-associated streptococcal infections (4).
One study has identified a possible link between scabies and bacterial sepsis
caused by Staphylococcus aureus in infants in the Gambia (5).

Household economic loss due to scabies is also a major problem in
resource-poor communities. A study in rural Mexico indicated that families
were spending a significant part of their household income on ineftective topical
treatment of scabies (US$ 24) over each 3-month period, impacting the ability
to purchase other commodities, including food (6).

Scabies in resource-poor environments is therefore both a potential
cause of serious morbidity and a source of financial burden. Its high prevalence
places a huge burden on stretched health care resources.

Summary of evidence: benefits (from the application)

The application presented the results of a 2018 Cochrane systematic review of 15
studies (1896 participants) comparing topical permethrin, systemic ivermectin
or topical ivermectin for treatment of scabies (7).

The response to oral ivermectin was found to be equivalent to the
response to topical permethrin, two and four weeks after treatment. 200 ug/kg
oral ivermectin (was associated with slightly lower rates of complete clearance
after one week compared to permethrin 5% cream. Using the average clearance
rate of 65% in the trials with permethrin, the illustrative clearance with
ivermectin was 43% (RR 0.65, 95%CI 0.54 to 0.78; 613 participants, six studies;
low certainty evidence).

After two weeks, there was no significant difference (illustrative clearance
of permethrin 74% compared to ivermectin 68%; RR 0.91, 95%CI 0.76 to 1.08;
459 participants, five studies; low certainty evidence). In this review, there
did not appear to be any advantage in repeated treatments in conventional
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cases of scabies. Hence treatment with one to three doses of ivermectin or
one to three applications of permethrin led to little or no difference in rates
of complete clearance after four weeks follow-up (illustrative cures with
one to three applications of permethrin 93% and with one to three doses of
ivermectin 86%; RR 0.92, 95%CI 0.82 to 1.03; 581 participants, five studies; low
certainty evidence).

Seven days after treatment with oral ivermectin 200 pg/kg or one
application of permethrin 5% lotion, there was little or no difference in complete
clearance rates (illustrative cure rates: permethrin 73%, ivermectin 68%; RR 0.93,
95%CI 0.74 to 1.17; 120 participants, one study; moderate certainty evidence).
After two weeks, one initial dose of systemic ivermectin compared to one
application of permethrin lotion produced similar complete clearance rates
(extrapolated cure rates: 67% in both groups; RR 1.00, 95%CI 0.78 to 1.29;
120 participants, one study; low certainty evidence).

The application also presented the findings of numerous individual
studies of ivermectin versus various topical agents for scabies that supported
the comparative effectiveness of oral ivermectin (8-18).

The application presented evidence of the effectiveness of ivermectin for
treating scabies when delivered through mass drug administration programmes.
Studies in Solomon Islands (19, 20), Australia (21), Brazil (22) and Fiji (23) all
showed mass drug administration of ivermectin to be an effective public health
intervention.

There is some evidence from case reports and case series that oral
ivermectin (with or without topical scabicides) is effective in the treatment of
crusted scabies (24-28). Crusted scabies is a hyper-transmissible form of scabies
where patients are infected with very large populations of scabies mites. It is
mainly seen in those who are immunocompromised including HIV-infected
individuals, transplant recipients and those on high doses immuno-modulating
drugs or biologic agents; it may also occur in endemic settings in apparently
healthy individuals. It is rare but can cause a major problem with transmission
to susceptible populations.

Summary of evidence: harms (from the application)

Evidence for the safety of ivermectin has been evaluated when it was considered
for listing on the EML for other indications.

In terms of safety of oral ivermectin for treatment of scabies, the
Cochrane systematic review reported moderate certainty evidence of no
withdrawals due to adverse events in either the oral ivermectin or topical
permethrin treatment groups. There was moderate certainty evidence of little
or no difference between treatment groups for the proportion of participants
who experienced at least one adverse event two weeks after initiation of
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treatment. After four weeks, ivermectin was associated with a larger proportion
of participants with at least one adverse event (RR 1.30, 95%CI 0.35 to 4.83;
502 participants, four studies; low certainty evidence).

Most side-effects reported in other studies were transient and mild.
Loose stool, fatigue and headache were most frequently reported, and the
incidence among the randomized control trials of all side-effects was highest in
the studies involving children.

When ivermectin is administered to subjects with high Loa loa
microfilariaemia, severe adverse reactions such as neurological signs,
encephalopathy and coma have been reported (29). In Loa loa endemic countries,
potential coinfection with this parasite has to be considered prior to using
ivermectin.

There were a total of 1656 reports for ivermectin in VigiBase (out of a
total of over 14 million reports in the database). Reports in males and females
were of similar proportions. The majority of reports were in adults aged 18 years
and older. The most commonly reported adverse drug reactions (ADRs) for
ivermectin alone and ivermectin co-administered with albendazole included
pruritus, headache, dizziness, vomiting, rash, urticarial and diarrhoea. Most
reported ADRs were considered to be minor and transient.

Safety of ivermectin in pregnant women or children under 15kg body
weight has not been established.

Additional evidence (not in the application)
N/A

WHO Guidelines

WHO guidelines on the treatment of skin and oral HIV-associated conditions
in children and adults (30) recommend treatment with oral ivermectin (200 ug/
kg) for mild/moderate scabies in HIV-infected children and adults if topical
permethrin treatment is not feasible or there is a poor response (Strong
recommendation, low quality evidence). The guidelines also recommend two
doses of oral ivermectin for treatment of HIV-infected children >15 kg and
adults with severe or crusted scabies.

Costs/cost-effectiveness

The application stated that no cost-benefit analyses on the use of ivermectin in
scabies have been undertaken, but proposes that effective interventions with
ivermectin may reduce personal, institutional and governmental expenditure.
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Other considerations
N/A

Committee recommendations

The Expert Committee recommended listing of ivermectin on the core list of the
EML and EMLc for the new indication of treatment of scabies. The Committee
noted that oral ivermectin treatment is associated with comparable effectiveness
to topical therapies and has acceptable safety. The Committee also noted the
effectiveness of ivermectin as a public health intervention when delivered via
mass drug administration programmes.

The Committee considered that the ease of oral administration compared
to topical administration may also represent an advantage for patients in terms
of compliance.
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Section 7: ANTIMIGRAINE MEDICINES

7.1 For treatment of acute attack
Sumatriptan - addition - EML

Sumatriptan ATC Code: N02CCO1

Proposal

The application requested the addition of sumatriptan to the core list of the EML
for the treatment of adult patients with acute migraine.

Applicant

Medicines and Medical Devices Area, Health Care and Welfare Directorate,
Community Care Service, Emilia-Romagna Region

WHO Collaborating Centre in Evidence-Based Research Synthesis and Guideline
Development, Emilia Romagna Health Care and Welfare Directorate

WHO Technical Department
Department of Mental Health and Substance Abuse

EML/EMLc
EML

Section
7.1 Antimigraine medicines — For treatment of acute attack

Dose form(s) & strengths(s)
Tablet 50 mg

Core/Complementary
Core

Individual/Square box listing

Individual

Background (if relevant, eg. resubmission, previous EC consideration)

An application requesting addition of sumatriptan to the EML was considered by
the Expert Committee in 2007. The Committee considered that the application
was generally of poor quality and provided only a limited review of the evidence.
Opverall, the evidence provided in the application did not support the public
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health need or comparative effectiveness, safety and cost-effectiveness of
sumatriptan. The Committee therefore recommended that sumatriptan not be
added to the Model List (1).

The EML currently lists acetylsalicylic acid tablets and paracetamol
tablets for treatment of acute migraine attacks.

Public health relevance (burden of disease)

Headache disorders are a public health concern given the associated disability
and financial costs to society. As headache disorders are most troublesome in the
productive years (i.e. late teens to 50s), estimates of their financial cost to society
- mainly from lost working hours and reduced productivity — are massive. In the
United Kingdom, for example, some 25 million working- or school-days are lost
every year because of migraine alone (2).

The main source of data about the burden of migraine worldwide is
the Global Burden of Disease (GBD) Study (2016), although its estimates refer
mainly to a selected population of high-income countries, while data from
important and populous low- and middle-income countries, such as Bangladesh,
Democratic Republic of Congo, Egypt, Indonesia, Viet Nam, South Africa and
several other countries in sub-Saharan Africa, are lacking.

According to the GBD study, 1.04 billion (95% uncertainty interval [UI]
1.00 to 1.09) people were estimated to have a migraine in 2016 (3).

Migraine has a profound effect on well-being and general functioning,
not only during the acute attack, but also in terms of work performance, family
and social relationships, and school achievement. Migraine carries a substantial
individual, societal and economic burden, ranking as the second cause of
disability (4).

According to the GBD study, in 2016 migraine was estimated to have
caused 45.1 million (95%UI 29.0 to 62.8) years of life lived with disability
(YLDs), and in 2017 overall 5.54% (95%CI 3.91 to 7.5) of total YLDs were
attributed to migraine (5).

Even though the burden of migraine worldwide is considerable, accurate
diagnosis, quality of care and rates of drug utilization are still insufficient across
countries and settings. Worldwide, only 40% of people with migraine are
professionally diagnosed (6).

Summary of evidence: benefits (from the application)

The application identified clinical evidence on efficacy of sumatriptan in adults
and children and adolescents with acute migraine attack from systematic reviews
(SR) and randomized controlled trials (RCT) and ongoing studies. Clinical
practice guideline recommendations were also presented.
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Children and adolescents

A 2016 Cochrane systematic review of 27 trials involving 7630 participants
compared any pharmacological intervention by any route of administration for
symptomatic acute treatment of a migraine attack in children (under 12 years of
age) and adolescents (12 to 17 years of age). Acceptable comparators included
placebo or other active drug treatments. The primary outcome was the percentage
of pain-free participants at two hours (7). Most data on triptans in children and
adolescents came from treatment with sumatriptan. Only intranasal sumatriptan
has been studied in clinical trials in children.

A pooled estimate of six studies of oral sumatriptan in adolescents with
acute migraine showed no difference between oral sumatriptan and placebo in
reaching pain freedom at 2 hours. In absolute terms, the proportion of patients
that were pain-free at two hours with sumatriptan was 21.7% vs 20% with placebo
(risk difference (RD) 1.7%, 95%CI —4.3 to 7.1).

For studies involving sumatriptan via any route of administration, for
the primary outcome of pain-free at two hours, clinical trials in adolescents show
superiority of sumatriptan vs placebo, while in children the estimate does not
reach statistical significance. Absolute estimates show that 49.3% of children on
(intranasal) sumatriptan vs and 23.6% with placebo were pain-free at two hours
(RD 25.7%, 95%CI 10.0 to 39.6), while 34.8% of adolescents on sumatriptan vs
25.1% on placebo (RD 9.7%, 95%CI 4.8 to 14.4).

Triptans considered as a class (regardless of the formulation) showed
superiority vs placebo in reaching the primary outcome both among children
(RD 16.3,95%CI 6.2 to 25.9) and adolescents (RD 7.6%, 95%CI 5.4 t0 9.7).

Adults

Two systematic reviews provided evidence for the efficacy and safety of
sumatriptan in adults.

An analysis of pooled data from 18 studies showed 50 mg oral
sumatriptan to be more effective than placebo for the pain-free outcome at two
hours for any pain intensity at baseline. Similarly, pooled data from 21 studies
of 100 mg oral sumatriptan showed slightly higher estimates. Numbers needed
to treat (NNT) ranged from 3 to 6.1. The certainty in the estimates was rated
as high, according to GRADE. Results for outcomes of sustained pain freedom
at 24 hours and use of rescue medicine also showed clinically meaningful
differences and NNTs in favour of sumatriptan (8).

Compared to active comparators, efficacy of sumatriptan was comparable
to that of other triptans except for eletriptan 40 mg an 80 mg, which showed
significantly greater efficacy. Four studies compared sumatriptan 50 mg and
100 mg with effervescent acetylsalicylic acid (ASA) 1000 mg (two studies, 726
participants) and ASA 900 mg + metoclopramide 10mg (two studies, 575
participants), respectively. The pooled analysis of the former comparison showed
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no statistically significant differences relative to the pain-free outcome at two
hours, while in the latter a significant difference in favour of sumatriptan 100 mg
was observed. In absolute terms, 32.3% of patients treated with sumatriptan
50 mg and 26.4% of those on ASA 1000 mg were pain-free at two hours (RD 15%
in favour of sumatriptan). Sumatriptan 100 mg was compared to paracetamol
1000 mg + metoclopramide 10 mg relative to the outcome headache relief at two
hours (two studies, 1035 participants), showing no difference (8).

A network meta-analysis (NMA) by the Canadian Agency for Drugs and
Technologies in Health (CADTH) compared the relative efficacy, effectiveness
and safety of triptans alone or in combination with other drugs, all administration
routes, any dose, compared with other triptans, non-steroidal anti-inflammatory
drugs (NSAIDs), acetylsalicylic acid (ASA), paracetamol, ergots, opioids in the
treatment of acute migraine attacks in adults (>18 years of age) (9). Overall,
considering all administration routes, freedom from pain at two hours was
achieved in 18% to 50% of patients with acute migraine taking standard dose
triptans. Sumatriptan 50 mg provided pain freedom at two hours in 27.7%
(95%CI 24.6 to 31%) of patients, compared with 10.60% (95%CI 10.0 to 11.3%)
for placebo. Triptans showed to be effective in the largest proportion of patients
on the outcome “headache relief at two hours”: 42% to 76% of patients, compared
to 26.70% (95%CI 25.7% to 27.7%) for placebo. Fifty percent of patients taking
sumatriptan 50 mg (95%CI 46.3% to 53.1%) had a headache relief at two
hours (9).

Two additional RCTs not included in the systematic reviews provided
data that did not change the conclusions of the SRs (10, 11).

Summary of evidence: harms (from the application)

The application identified safety data of sumatriptan in adults and children and
adolescents from systematic reviews and RCTs and one observational study.

Children and adolescents

No safety data were available on oral sumatriptan in children. Overall, triptans
in children did not show a higher frequency of adverse events (AEs) compared
to placebo. For intranasal sumatriptan, the risk difference for any AEs was
statistically higher than placebo. The overall frequency of any AEs in adolescents
taking triptans was higher than placebo although most were considered mild (7).

Adults

Among 20049 patients treated with oral sumatriptan (25mg to 300 mg),
only two treatment-related serious AEs were reported: one after treating with
sumatriptan 85 mg (heart palpitations), one after treating with sumatriptan
300 mg (chest tightness and pressure). Withdrawals due to AEs were uncommon:
in placebo-controlled studies, excluding those using high doses of sumatriptan
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(>100 mg), the rate of AE withdrawal among patients treated with sumatriptan
was equivalent to that of placebo (0.71% (45/6349) and 0.65% (19/2926),
respectively). Any AEs were more common in patients treated with sumatriptan
(particularly at the 100 mg dose) than placebo (8).

Pooled estimates of comparisons of sumatriptan versus other triptans
did not show significant differences for any AEs. Sumatriptan 100 mg was
associated with a higher frequency of AEs compared to ASA and paracetamol
in combination with metoclopramide (8).

An industry-funded SR and NMA assessed the tolerability of treatments
administered by oral route in adults (>18 years of age) with acute migraine.
The SR included 141 RCTs evaluating triptans, NSAIDs or barbiturates in any
combination, without any other limitation regarding sample size or treatment
concealing (12). The quality of the included studies was not formally assessed and
the results should be interpreted with caution.

Data from direct comparisons were available for sumatriptan versus.
placebo (39 studies), naproxen (six studies), naproxen + sumatriptan (four
studies), selective cox-inhibitors (one study), ergotamine (one study), paracetamol
(one study), eletriptan (three studies), rizatriptan (eight studies), naratriptan
(two studies), zolmitriptan (four studies) and almotriptan (two studies).

Sumatriptan showed a significantly higher incidence of any AEs than
placebo (OR 1.80, 95%CI 1.57 to 2.05), as well as sumatriptan + naproxen,
zolmitriptan and rizatriptan. Sumatriptan, sumatriptan + naproxen zolmitriptan,
rizatriptan, eletriptan and paracetamol showed a higher frequency of treatment-
related AEs vs placebo (sumatriptan OR 2.23, 95%CI 1.86 to 2.70).

Serious adverse events (SAEs) show estimates with wide CIs (SAEs
are uncommon, many trials reported zero events in at least one arm, and the
definition of SAE varied among trials).

A meta-analysis of six observational studies assessed the risk of
pregnancy outcomes (major congenital malformations (MCM), prematurity and
spontaneous abortion) of women with migraine prenatally exposed to triptans,
comparing them with those of women with migraine not taking triptans and
with healthy women (13). Pooled analysis showed that the rate of MCM and
prematurity was not increased among women with migraine taking triptans
during pregnancy when compared with women with migraine not taking
triptans. Women exposed to triptans during pregnancy showed a higher rate
of spontaneous abortion. Women with migraine not taking triptans compared
to healthy controls showed a higher risk of MCM, however this difference was
observed on a relatively small sample of triptan-exposed women (n=178). The
estimates should be interpreted with caution as they were not adjusted for
potential confounders and the overall certainty was rated as very low.

A systematic review by the UK National Clinical Guideline Centre found
conflicting evidence of very low quality regarding pregnancy outcomes from
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a pooled analysis of three observational studies that compared women with
migraine who took triptans during pregnancy and women with migraine who
did not (14). The guideline panel concluded that the evidence reviewed, although
inconclusive, did not indicate an increased risk of triptan use during pregnancy.

The Sumatriptan, Naratriptan and Treximet Pregnancy Registry is a
prospective, observational, uncontrolled, international study sponsored by
GlaxoSmithKline. The registry collected pregnancy data of women exposed at
any time during their pregnancy to sumatriptan, naratriptan or the combination
of sumatriptan and naproxen sodium from health care providers enrolled
on a voluntary basis in 18 countries. Data were gathered during 16 years of
observation, including a total of 904 exposed pregnant women, with 689
pregnancy outcomes. Six-hundred-and-ten women (67%) with 626 pregnancy
outcomes (91%) had been exposed to sumatriptan. The frequency of major birth
defects following any trimester of exposure to sumatriptan was 4.2% (24/576;
95%CI 2.7 to 6.2). The same frequency was observed considering 528 pregnancy
outcomes after exposure during the first trimester (4.2% 95%CI 2.6% to 6.5%).
The authors compared these data with those from other observational studies,
showing birth defect frequencies of 4-5% among migraineurs, concluding
that there is no signal of teratogenicity associated with major birth defects
for sumatriptan (15). These results should be interpreted with caution, due
to numerous limitations. Certainty in the estimates was rated very low using
GRADE.

Triptans can induce vasoconstriction that may potentially increase the
risk of cardiovascular events. A meta-analysis of four observational studies
assessed the risk of severe cardiovascular events among persons with migraine
taking triptans or ergotamine. The authors distinguished the risk of cardiovascular
events and stroke associated with the intensity (number of prescribed/dispensed
doses) and with the recency of migraine-specific use. Pooled analysis showed no
significant differences in the overall risk of cardiovascular events of patients with
migraine treated with triptans (intensity of treatment) as compared with controls
(OR 0.86; 95%CI 0.52 to 1.43, I* 24.5%). Due to the high heterogeneity of results
of the included studies, pooled analysis of the risk of cardiovascular events and
stroke in relation to recency was not performed (16). Certainty in the estimates
was rated as low using GRADE.

Additional evidence (not in the application)
N/A

WHO Guidelines

In 2007, WHO in collaboration with Lifting the Burden and with the European
Headache Federation published guidance on the management of common
headache disorders in primary care (17). This guidance recommended stepped
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management of acute migraine attacks, treating three attacks at each step
before proceeding to the next, starting from common analgesics (such as
acetylsalicylic acid, ibuprofen, diclofenac, ketoprofen, naproxen or — where
these are contraindicated - paracetamol) followed, if needed, by antiemetics
(such as domperidone or metoclopramide). Triptans were recommended at the
second step, among specific drugs, to be offered to all patients failing step one.
The starting recommended formulation was oral, subcutaneous sumatriptan
was suggested when all other triptans are ineffective. Analgesics only were
recommended for children.

Sumatriptan (50 mg or 100 mg) is recommended as the first-line
monotherapy treatment in adults by the SIGN guideline, with the suggestion of
trying other triptans in case of failure (18).

The NICE guideline recommends an oral triptan in monotherapy or
combined with NSAID or paracetamol in adults and children. In young subjects
(12-17 years of age) nasal triptan is preferred (14).

The Canadian Headache Society guideline recommends sumatriptan,
or another triptan, for moderate-severe migraine attacks in adults. If triptan in
monotherapy is insufficient, it is recommended the association with naproxen
sodium 500 mg (19).

According to SIGN and NICE guidelines, triptans can be used for
treatment of acute migraine during pregnancy and in women in childbearing age.

Costs/cost-effectiveness

Cost-effectiveness modelling suggested that common analgesics (acetylsalicylic
acid in particular) are the most cost-effective strategy for managing acute episodic
migraine (20).

A triptan in combination with acetylsalicylic acid or paracetamol are
potentially cost-effective interventions, although with a higher absolute cost, that
however would be largely offset by savings in terms of gained health (14).

All triptans are available as generic drugs, but sumatriptan has the lowest
price in most countries, including LMICs. Oral eletriptan shows superiority to
oral sumatriptan relative to all relevant outcomes. However, eletriptan is, on
average, substantially more expensive than sumatriptan even considering the
non-proprietary name preparations.

Availability

Sumatriptan is available globally in branded and generic forms.

Other considerations

Sumatriptan was not proposed for inclusion in the EMLc by the applicant
because:
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- oral sumatriptan is not licensed in children and has not been
studied in RCTs;

- oral sumatriptan has been studied in adolescents 12 to 17 years
of age with episodic migraine showing no superiority versus
placebo in reaching pain freedom at two hours;

- intranasal sumatriptan has been studied in adolescents 12 to
17 years of age showing to be more effective than placebo and is
licensed in such patients by some regulatory agencies in high-
income countries. However, since the intranasal inhalation of the
drug needs patient training, the effectiveness of this preparation
observed in clinical trials may not be directly applicable in
settings where training is impractical or not possible. Moreover,
the cost-effectiveness of intranasal sumatriptan is substantially
lower than oral sumatriptan.

Committee recommendations

The Committee did not recommend the addition of sumatriptan to the core list
of the EML for the treatment of adult patients with acute migraine.

The Committee noted that the available evidence supported the superior
effectiveness of sumatriptan compared to placebo, but that evidence comparing
sumatriptan with currently listed analgesics (aspirin and paracetamol) showed
varying results, including no difference in effect.

However, the Committee also noted that sumatriptan is recommended
as first-line therapy for migraine in many international guidelines, and would
welcome a future review of additional data of the role of sumatriptan in the
context of other migraine therapies.
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