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THE MSF ACCESS CAMPAIGN

In 1999, on the heels of Médecins Sans Frontieres (MSF) being awarded the Nobel
Peace Prize — and largely in response to the inequalities surrounding access to
HIV/AIDS treatment between rich and poor countries - MSF launched the Access
Campaign. Its sole purpose has been to push for access to, and the development of,
life-saving and life-prolonging medicines, diagnostics and vaccines for patients in
MSF programmes and beyond.

MSF has been involved in tuberculosis (TB) care for 30 years, often working
alongside national health authorities to treat patients in a wide variety of settings,
including chronic conflict zones, urban slums, prisons, refugee camps and rural
areas. MSF’s first programmes to treat multidrug-resistant TB opened in 1999,

and the organisation is now one of the largest NGO treatment providers for
drug-resistant TB. In 2014, the organisation treated over 23,000 patients with

TB, including 1,800 patients with drug-resistant TB.

LATEST RESOURCES FROM MSF ON TB

Out of Step (2015): TB policies in 24 countries

Out of Step presents the results of a survey of 24 countries conducted by Stop TB
Partnership and MSF, tracking the latest TB policies, guidelines and tools across
five areas. The results of this survey provide a snapshot of the world’s readiness
to defeat the TB epidemic.

<o www.msfaccess.org/content/report-out-step-2015-tb-policies-24-countries

Ready, set, slow down

The first new TB drugs in decades have received conditional regulatory approval,
but remain largely out of the reach of patients. MSF looks at accessibility of five key
drugs: bedaquiline, delamanid, imipenem/cilastatin, clofazimine and linezolid.

<o www.msfaccess.org/content/ready-set-slow-down

Out Of Step (2014): Deadly implementation gaps in the TB response
Based on a survey of eight high TB burden countries, MSF’s research reveals that
efforts to control the epidemic are dangerously out of step with international
recommendations and proven best practices, leaving drug-resistant forms of TB
to spread unabated.

--::- www.msfaccess.org/content/out-step-deadly-implementation-gaps-tb-response

Médecins Sans Frontiéres | March 2016
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-<» INTRODUCTION

This report — now in its fourth edition — analyses the barriers and factors affecting access to
treatment regimens for drug-resistant tuberculosis (DR-TB), including new and repurposed
drugs. We provide detailed pricing profiles of key DR-TB drugs, using manufacturer responses

to standardised questionnaires and the Global TB Drug Facility website.

Access to successful DR-TB

treatment remains low. World Health
Organization (WHO) reports that
only half of notified MDR-TB patients
were successfully treated and cured
in 2014, using routine treatment.’
Encouragingly, early results from MSF
and other implementers’ operational
research in treating extensively drug-
resistant (XDR) TB using the new
drugs, bedaquiline and delamanid,

in combination with promising
repurposed drugs, indicate that much
higher cure rates can be achieved
than with existing regimens (culture
conversion rates between 75% and
97% are seen?, compared to 26%
with existing regimens'). However, a
few years after these two new drugs
— bedaquiline and delamanid, the first
new drugs in nearly half a century —
were conditionally approved to treat
TB, barely two percent of those who
could benefit from these treatments
have access to them.2 WHO also
reports on a deadly and persistent
diagnostic gap: among estimated
DR-TB cases, only about a quarter of
people were diagnosed in 2014."

TB is now the leading infectious
disease killer worldwide and there is
a critical need for more effective and
more affordable DR-TB treatment
regimens. Despite individual drug
price decreases, overall regimen
prices remain a barrier to sufficient
treatment scale up. The price for
DR-TB regimens that can be obtained
from the Global Drug Facility (GDF),
range from US$1,0232 — $4,646°

for the lowest-priced regimens, as

of February 2016. The full price of
preferred DR-TB regimens range from
about $1,800° to $4,6009. There are

additional barriers to accessing DR-TB
drugs beyond their prices, including a
lack of registration in many countries,
not being included on national
Essential Medicine Lists (EML) and

a lack of appropriate country-level
guidance for programmatic use.?
Even when it is possible to procure
the needed drugs, they may not be
indicated for TB use (e.g. linezolid and
clofazimine), which contributes to a
reluctance on the part of national TB
programmes to incorporate the drugs
into national protocols that would
enable wider access.

STOP PRESS

This report went to print just
before the Global Drug Facility
was due to update its prices for
DR-TB drugs by 1 April 2016,
once the yearly manufacturer

consultation was finalised. For
the most up-to-date information
on GDF prices for DR-TB drugs,
please consult the Global Drug

Facility, www.stoptb.org/gdf/
drugsupply/drugs_available.asp

To increase the chance of a cure for
people with DR-TB, the deadly gaps

in diagnosis and access to effective,
affordable, tolerable treatment options
must be closed.

A smarter DR-TB medicines market
can help. This requires having
enough quality-assured suppliers to
meet demand and to foster price-
lowering competition. WHO and
experts can contribute to smarter

DR-TB markets by streamlining the
number of second-line drug options
recommended, in line with medical
outcomes, so that the market isn’t
unnecessarily split. Data from ongoing
and pending clinical trials should help
inform decisions to cull certain drugs
that have onerous side effects while
offering little benefit to patients, and
should help with fast-tracking other
new and repurposed drugs that can
improve patient outcomes. GDF could
better consolidate demand if there
were fewer second-line drug options.
WHO and experts should also work
with manufacturers to better forecast
demand of streamlined drug options.

With more countries relying upon
domestic funds to purchase TB and
DR-TB medicines, the Global Fund

to Fight AIDS, Tuberculosis and
Malaria (GFATM) should implement
clear transition strategies to ensure
countries can secure the purchase

of quality-assured first- and second-
line TB medicines, even after they
graduate from support. The GDF
should explore ways to evolve its
business model in order to bid in
national public tenders for countries
that purchase outside of the GDF. For
countries purchasing outside of the
GDF, the importance of continuing to
procure and use quality-assured drugs
is vital. By publishing pricing data in
this report, we hope to contribute

to countries’ ability to negotiate the
lowest procurement price possible
for quality-assured DR-TB drugs.
Countries that are able to obtain
affordable, sustainable access to
needed DR-TB drugs have a better
chance of reducing the growing
number of DR-TB cases.

a. Regimen of 8 months with amikacin, ethionamide, cycloserine, levofloxacin and 16 months of ethionamide, cycloserine, levofloxacin.

b. Regimen of 12 months capreomycin, prothionamide, cycloserine, moxifloxacin, PAS and 12 months prothionamide, cycloserine, moxifloxacin, PAS.
c. Regimen of 8 months capreomycin and 24 months of cycloserine, ethionamide, moxifloxacin and pyrazinamide.

d. Regimen of 8 months capreomycin and 24 months of PAS, ethionamide, moxifloxacin and pyrazinamide.

Médecins Sans Frontiéres | March 2016



--<> DR-TB DRUG AND

REGIMEN PRICING TRENDS

CURRENT PRICES: IMPROVEMENTS, BUT CHALLENGES PERSIST

Recent reductions in the prices of most
DR-TB drugs have brought preferred
regimen prices down to a range of
about $1,800-%$4,600 per treatment
course (without any Group 5 or new
drugs included) (see Table 1). This is

a marked improvement compared to
our first Under the Microscope report in
2011, when drugs procured through
the Green Light Committee (GLC)/
GDF cost between $4,400 and almost
$9,000 per patient for a standard 18-
24 month treatment course.* However,
at up to $4,600 per treatment course,
DR-TB treatment regimens are still
unaffordable, limiting countries’
abilities to respond to the growing
spread of drug resistance.

A key factor in DR-TB drug price
decreases is the joint GFATM-GDF
Expert Review Panel mechanism,

which since 2009 has been successfully
attracting new manufacturers of
quality-assured DR-TB medicines to

the market. Competition from generic
manufacturers of quality-assured finished
products has reduced prices for linezolid,
capreomycin, and levofloxacin (See
Table 2). Additional drivers of price
reductions of DR-TB drugs over the

past three years vary. For example,
higher order volumes helped reduce

the lowest global price of DR-TB drug
linezolid. In the case of cycloserine, while
the number of manufacturers of the
finished product remains the same, there

TABLE 1: 2015 PRICES FOR DR-TB DRUG REGIMENS*

are now more manufacturers of the
active pharmaceutical ingredients (API),
contributing to the drug’s lower price.

Notable exceptions to the trend of
decreasing drug prices are clofazimine,
amikacin, prothionamide and
ethionamide, whose prices have
remained steady, and kanamycin

and PAS-sodium, whose prices have
increased since 2013. Additionally,
some countries — especially middle-
income countries — that purchase
outside of the GFATM-GDF mechanism
may still lack the competitive markets
of multiple manufacturers needed to
access similarly low prices. (See Box:
Spotlight on linezolid in South Africa.)

. i ur'nt price Lowest cost for AIE]Ies u.n it price Highest cost for
Regimen dose  for a quality-assured regimen (US$) for a quality-assured regimen (USS$)
source (USS$) 9 source (US$) 9
. . 1 pill a day for
Capreomycin 1g vial 8 months 3.80 912.00 8.00 1920.00
Cycloserine 250mg capsule 5 Piis @ dayfor 4 19 403.92 0.60 1296.00
Y 9 cap 24 months ’ ’ ’ ’
Ethionamide 250mg tablet > Plsadayfor 4 o 133.92 0.10 211.68
24 months
Moxifloxacin 40mg tablet | Plladayfor o 4, 314.64 0.66 475.20
24 months
Pyrazinamide 400mg tablet 4 PlIs @ dayfor 4 ) 55.58 0.02 67.68
9 24 months ’ ’ ’ ’
Total cost 1820.06 3970.56
By replacing cycloserine with PAS, the price changes to...
PAS 4g sachet/
PAS-sodium 60% w/w Zsachetsaday 4 3 1919.52 1.69 1919.52
for 24 months
granules 9.2g sachet
Total cost 3335.66 4595.08

* Prices sourced from MSF questionnaire sent to manufacturers, September 2015, and from the April 2015 GDF catalogue for TB drugs.

** Price obtained from GDF catalogue
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TABLE 2: KEY DR-TB DRUGS PRICE TRENDS

* The cause(s) of price drops for levofloxacin are unknown, but it is possible that these result from an increased demand for the drugs, either for a TB

indication or for other uses.

%]
]
4
R
&
. q Change in lowest identified

T Drug Presentation Change in # of manufacturers from 2013 price from 2013 to 2015
Zz
bt . . A number of finished product manufacturers by 3
(@) Capreomycin 1g powder vial (5 manufacturers in 2015) V by 24%
—y
z A number of finished product manufacturers by 1

. . (3 manufacturers in 2015. In January 2016, this figure o
E Linezolid 600myg tablet went back to 2, awaiting the final assessment of the v by 22%
= WHO Prequalification Programme for one source)
—y
&) . No change in number of finished product o
;‘ el 250mg tablet manufacturers (5 manufacturers in 2015)* Vv by 16%
a . No change in number of finished product o
Z el 500mg tablet manufacturers (5 manufacturers in 2015)* v by 25%
<

. A number of API sources by 2 (3 sources for o

g Cycloserine 250mg capsule cycloserine APl in 2015) V¥ by 52%
-4
(=]
-]
=
-4
(]

SPOTLIGHT ON ACCESS TO LINEZOLID IN SOUTH AFRICA

Multiple studies have shown that
inclusion of linezolid in the treatment
of XDR-TB, including for people co-
infected with HIV, improves culture
conversion rates and treatment
outcomes.>® However in South
Africa, high prices charged by a
duopoly of suppliers have restricted
access, keeping linezolid out of reach
of many XDR-TB patients.

In late 2014, at the urging of
patients, clinicians, and civil society
organisations, South Africa’s
regulatory body, the Medicines

Control Council (MCC), registered
pharmaceutical company Hetero’s
generic linezolid. The Hetero
product is marketed in South Africa
through an arrangement with
Sanofi. Pharmaceutical company
Pfizer’s linezolid product had
previously held a monopoly on
the market. However, this limited
competition has not resulted in
significant price reductions. As of
November 2015, in the private
market, Pfizer was selling a 600mg
daily tablet of linezolid for about

NOW CURED OF XDR-TB, SIYABULELA QWAKA, 30, WAS AN EARLY
RECIPIENT OF A STRENGTHENED TREATMENT REGIMEN CONTAINING
LINEZOLID, THROUGH AN MSF-SUPPORTED PILOT PROGRAMME IN

KHAYELITSHA, SOUTH AFRICA.

Médecins Sans Frontiéres | March 2016

$62 (ZAR855) per pill, while Hetero's
product cost about $47 (ZAR655)
per pill.” Public sector prices offered
by the two suppliers are discounted,
but remain too high to have been
accepted by national tenders.
Further competition is needed to
bring prices down.

In South Africa, it is significantly
less expensive for MSF to import
Hetero’s linezolid through our own
supply channels, at a price of $7.90
per pill (ZAR109), than to source
linezolid at the Sanofi and Pfizer
prices offered to South African
provinces, which cost 46% to 96%
more, respectively.” South Africa
receives support from the Global
Fund to Fight AIDS, Tuberculosis
and Malaria, has one of the largest
TB burdens in the world, and has

a high demand for linezolid?; the
South African government should
be offered prices comparable to the
GDF, where linezolid costs between
$5.35 and $5.48 per pill.

Note: All rand to dollar conversions calculated
at November 2015 rates.




TARGET PRICES:

OPPORTUNITIES FOR DRAMATIC FUTURE PRICE DECREASES

MSF believes that the total price for a
full treatment course should be no more
than $500. However, DR-TB

regimen costs remain high and variable
despite the fact that prices could
potentially be universally much lower

if they were based on production costs
plus profit margins. A recent study
developed target price ranges for DR-
TB drugs based on estimated costs of
active pharmaceutical ingredients (API),
excipients, formulation, packaging,
and a reasonable profit margin (a
‘cost-plus’ model).? The study notes
that treatment courses such as the

one used in the nine-month STREAM
regimen, also known as the ‘Bangladesh
regimen’ (see Glossary) (see Box:
Clinical trials landscape), are currently
priced between just over $800 to more
than $1,800 per treatment course,

but could be priced as low as $100-
$400 per treatment course based

on a ‘cost-plus’ model (see Table 3).
For the individual drugs clofazimine,
linezolid, bedaquiline, delamanid, and
moxifloxacin, the estimated ‘target’
prices per patient per month (pppm)
that could be achievable with robust
generic competition are listed below,
along with the current price available
from GDF.

To move closer to these targets we
need better drug forecasting at country
level. WHO and GDF could play a
leading role in promoting harmonised
approaches across actors — including

TABLE 3: TARGET VS. CURRENT PRICES FOR KEY DR-TB DRUGS

the Global Fund and other
non-governmental organisations

who provide TB care — in providing
technical support at country level to
develop forecasts for DR-TB medicines.
Other price-decreasing measures could
include promoting more competition
for linezolid suppliers, encouraging
new generic manufacturers for
clofazimine, and measures to
encourage generic production of
delamanid and bedaquiline, whether
via voluntary licences negotiated by
the Medicines Patent Pool or through
the use of public health safeguards

by governments seeking to foster
production or access to low-cost
generic versions.

In February 2016, Otsuka and the
GDF announced a price of $1,700

per treatment course, available to
Global Fund-eligible countries through
the GDF.?! Given that delamanid

is just one drug that needs to be
combined with multiple other drugs
to form a DR-TB regimen, this price is
prohibitively expensive for most high-
burden MDR-TB countries and not

all high burden countries are eligible
for this price. In addition to the high
price, the registration of delamanid
remains an issue; without broad
registration and an affordable price
by the company, it will be difficult for
countries to scale up treatment of DR-
TB and ensure the people who need
this drug can receive it.

JAYNA, WHO IS 28 AND
A MOTHER OF THREE,
IS BEING TREATED FOR
XDR-TB IN THE RUSSIAN
FEDERATION. FIRST
DIAGNOSED WITH TB
IN 2008, JAYNA HAS
HAD SEVERAL RELAPSES
SINCE. THIS TIME, HER
TREATMENT INCLUDES
BEDAQUILINE, AND
AFTER JUST ONE WEEK,
SHE STARTED TO

FEEL BETTER. SHE

IS TOLERATING THE
TREATMENT WELL AND
IS EXPERIENCING NO
SIDE EFFECTS.

Clofazimine
Target price range

6.20-16.40
(pppm US$)*
Current lowest GDF 66
price (pppm US$)

Linezolid Bedaquiline
4.90-12.80 8.80-16.40
161 150

Delamanid

Moxifloxacin
3.50-8.60 3.50-9.40
283.33 13

* Price per patient per month. Source: Gotham D et al. Target generic prices for novel treatments for drug-resistant tuberculosis.
15th European AIDS Conference, Barcelona, abstract PS2/4, October 2015.
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--<» BARRIERS TO ACCESS
FOR KEY DR-TB DRUGS

In addition to price barriers, several other factors impede access to new TB drugs and repurposed drugs
developed for other indications that have been proven, or are thought to be, effective against TB. Barriers
include a lack of clinical data, a lack of registration in countries, and a lack of a TB indication.

NEW DR-TB DRUGS

LONG-AWAITED CLINICAL TRIAL RESULTS

Bedaquiline (marketed by Janssen) and
delamanid (marketed by Otsuka) were
conditionally approved in 2012 and
2013 respectively based on their phase
Ilb clinical data, but completion and
publication of phase Ill data are still
critically important. Delamanid’s phase
Il clinical trial completed enrolment in
November 2013, with results expected
in 2017. Bedaquiline’s phase lll clinical
trial, which expands on the existing

STREAM trial™ looking at the efficacy
of shorter treatment regimens, has yet
to commence.

Also of great importance are the
results of a long-awaited drug-drug
interaction study (AIDS Clinical Trials
Group’s A5343 trial), to examine
possible effects of the two new drugs
on the heart (QT prolongation, see
Glossary for additional details), which

MSF OPERATIONAL EXPERIENCE

MSF reports positive clinical patient outcomes with

bedaquiline-containing regimens and repurposed
drugs in Armenia and Chechnya, Russian Federation,

where we are supporting some of the largest

cohorts of XDR-TB patients receiving bedaquiline in
the world. Between April 2013 and March 2015,
60 patients received bedaquiline from MSF in

Armenia. In the cohort of 38 patients who started
before July 2014, 24 (80%) displayed sputum culture
conversion at six months; in Chechnya, 27 out of

36 (75%) MSF patients who have completed six
months of treatment are culture negative. Serious
adverse events were reported in four patients in

has not started despite being planned
since 2014."" To compensate for

the lack of manufacturer-initiated,
regimen-based clinical research,

a number of trials run by NGOs,
including MSF, and other non-profit
product development partnerships are
underway or planned to test new DR-
TB regimens containing bedaquiline
or delamanid’? (see Box: MDR-TB
Clinical Trial Landscape).

© LanaAbramova

‘ ‘ I don’t know why I got tuberculosis,
people here in the mountains don’t get

the Armenian cohort, one attributed to bedaquiline
QT effects without clinical consequences for the
patient, who completed bedaquiline treatment.
Similarly successful culture conversion rates were
reported for non-MSF compassionate use cohorts
in France and South Africa (97% and 77%,
respectively).” Additional information from the
cohort in South Africa demonstrated similar safety

and efficacy even when bedaquiline was given in

combination with antiretroviral therapy (ART) to
TB/HIV co-infected people (59.3% of the cohort
were TB/HIV co-infected), another sign that
bedaquiline has the potential to transform DR-TB
treatment in the coming years."

Médecins Sans Frontiéres | March 2016

tuberculosis. I could hardly tolerate the
treatment. I was nauseous, I vomited

and couldn’t eat. I survived by miracle, 1
thought I was going to die. But after eight
months the new drugs appeared and Dr
Animesh said: ‘You should take these
drugs, you won't die’. He’s a good doctor.
Thanks to all of them I recovered. 99
SAPIKHAT, 53, TALKS ABOUT HER TREATMENT FOR
XDR-TB, WHICH INCLUDED BEDAQUILINE. SHE LIVES
WITH HER HUSBAND, A TEACHER, AND THEIR THREE
CHILDREN IN A REMOTE MOUNTAIN VILLAGE IN
CHECHNYA. SAPIKHAT PREVIOUSLY ENDURED MULTIPLE

HOSPITALISATIONS AND LUNG SURGERY TO TREAT HER
TB; SHE NOW RECEIVES AMBULATORY CARE.




SLOW SCALE UP OF ROUTINE AND COMPASSIONATE USE OF NEW DRUGS

Outside of clinical trials, approximately
700 patients have accessed bedaquiline
through compassionate use and about
2,300 have received bedaquiline as
part of routine use as of January 2016.
Only about 180 patients have received
delamanid outside clinical trials.'®

It is critical that new drugs

be incorporated into routine,
programmatic DR-TB treatment
protocols. There is clear guidance from
WHO regarding how to incorporate
bedaquiline and delamanid into the
routine management of patients with
DR-TB. For this to become a reality,
there are some important barriers

that need to be addressed: the drugs
need to be registered in country, with
countries allowing import waivers

in the meantime; countries need to
update their treatment guidelines to
reflect the WHO recommendations;
adequate pharmacovigilance systems
need to be introduced; and the
accompanying drugs needed to form
a regimen with the new drugs need to

be affordable and available in country.
These are not insurmountable hurdles
and a number of countries are taking
strides to ensure that patients have the
opportunity to access the new drugs,
particularly bedaquiline.

South Africa has committed to treating
3,000 DR-TB patients per year with
regimens including bedaquiline;'¢
however, this target was not met

in 2015, with just 1,009 patients
starting treatment with bedaquiline
during the year, as of November
2015. This is in part due to a delayed
transition between Janssen’s national
compassionate use programme,
which ended in December 2014, and
standard procurement by provinces.
Free access to bedaquiline through
compassionate use ended before
provinces had managed to adequately
plan for the cost of bedaquiline in
annual budgets,’” leading to several
months’ delay in starting new patients
on treatment. As more facilities in
South Africa gain experience initiating

DR-TB patients on bedaquiline-
containing regimens, the 3,000-patient
target should be achievable in 2016,
with even more ambitious numbers
feasible in the future.

Bedaquiline has been granted
conditional or full marketing
authorisation by the National Medicine
Regulatory Agency (NMRA) in nine of
the 27 high MDR-TB burden countries,
and submission is pending in nine
others. In the case of delamanid,
Otsuka has received conditional
approval or full marketing authorisation
in Japan, South Korea, and in Europe
by the European Medicines Agency,
but delamanid is not registered in

any high burden countries, including
four countries considered to have a
high burden of MDR-TB where Otsuka
carried out clinical trials with the

drug. To date, it has not been possible
for countries to plan for widespread
programmatic use of delamanid due to
a lack of registration and the lack of a
system to procure the drug for use.

DRUG DONATION PROGRAMMES FOR BEDAQUILINE AND DELAMANID

Janssen and Otsuka have announced drug donation programmes for bedaquiline and delamanid, respectively.

In December 2014, USAID and Janssen Therapeutics announced a donation programme for bedaquiline, with
the official agreement signed in March 2015. The terms of this agreement specify that 30,000 treatment courses
will be donated over a four-year period to more than 100 Global Fund to Fight AIDS, Tuberculosis and Malaria
(GFATM)-eligible low- and middle-income countries through Stop TB Partnership’s Global Drug Facility (GDF)."®
In October 2015, USAID announced Georgia as the first recipient of donated bedaquiline.”
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Not all countries are eligible for these donations, however. For example, South Africa is ineligible, and there appears
to be a quota on the number of treatments to be supplied to Commonwealth of Independent States (CIS) countries
through the drug donation programme.

In April 2015, Otsuka announced its “FighTBack Initiative” to provide donations of delamanid to 20% of diagnosed
MDR-TB patients by 2020.2° Despite requests for additional details about the programme, little information is
publicly available eleven months later. Based on the joint announcement with GDF at the end of February 2016, it
remains unclear how Otsuka will implement this donation.

MSF advocates for fair commercial terms for medicines and avoids medical products donations wherever possible.
However, faced with a lack of an alternative source of delamanid for patients in our TB treatment programmes,

MSF exceptionally accepted a donation of 400 treatments of delamanid from Otsuka. MSF maintains that medical
product donation programmes are not a solution to access challenges and present a number of complications for
sustainable access to essential medicines.?'

DR-TB Drugs Under the Microscope
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DRAWBACKS OF MEDICAL PRODUCTS DONATION PROGRAMMES

There are a number of reasons why
donations fail to ensure sustainable
access to medical products, which is
widely acknowledged by medicines
purchasers like MSF, international
organisations like WHO, and in
academic literature. Below are
some of the key points of concern
regarding drug donations:

Unsustainability: Continued
donations are entirely dependent
on the choices of the donor.

* Insufficient scale: In general,
donations can only meet a fraction
of a country’s disease burden.

* Indication restrictions: Drug
indications may be overly narrow,
preventing countries from using
drugs in ways that meet public
health objectives.

Inadequate consultation with
recipient countries: Donations
may not meet the public health
needs of recipients.

««s> Country eligibility concerns:
Potential recipients may be

excluded from programmes for
reasons that are irrelevant to
public health needs.

++«> Burdensome requirements

for recipients: Programmes

may impose added logistical

and operational burdens to
strained health systems with
onerous requirements concerning
pharmacovigilance, monitoring,
evaluation, etc.

Time delays: Lengthy donation
negotiations may prolong the
period in which patients cannot
access the medicine.

-+« Costs incurred by recipient

countries: Recipients often must
bear the costs of sorting, storing,
distributing, and potentially
destroying expired donated
medicines, ironically making
ostensibly free drugs quite costly.

«+=> Anti-competitive impacts

on drug markets: Generic
manufacturers may be dissuaded
from entering a recipient country,

REPURPOSED DR-TB DRUGS

Group 5 drugs (clofazimine, linezolid,
imipenem/cilastatin) show promise

in treating DR-TB but still lack DR-TB
indications and conclusive clinical
data, which leads to problems

registering, procuring, importing,

and dispensing these drugs for
off-label use."?

MDR-TB INDICATED DRUGS
ON THE WHO ESSENTIAL
MEDICINES LIST

In April 2015, WHO released the
19th edition of its Essential Medicines
List (EML). For the first time, this
EML includes MDR-TB indications for

bedaquiline, delamanid, and linezolid,
which should spur governments

to update their national EMLs."* A
thorough literature review allowed
experts to justify the addition of

linezolid to the WHO EML with a

TB indication, despite the lack of

registered indication for this particular

disease. Although clofazimine is still
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not listed on the WHO EML as a TB
medicine, it is included in the WHO
Prequalification Programme’s invitation
to manufacturers of APl and Finished
Pharmaceutical Products in reference
to second-line anti-tuberculosis
medicines.?? This should be understood
by generic manufacturers as an
incentive to develop clofazimine
products, and to pursue WHO
prequalification or registration by a
stringent regulatory authority (SRA),

as required by the GFATM.

INDICATION AND
REGISTRATION
CHALLENGES

Another major access problem is the
severely limited national registration
of repurposed DR-TB drugs. For
example, while linezolid may be
registered in some countries for
other antibiotic-resistant Gram-
positive bacterial infections, it cannot
be registered with a TB indication

preventing competitive generic
markets from emerging.

Temporary ‘solution’:
Donations may temporarily
reduce public pressure around
the underlying access problems,
making it harder to expand
access to the drug in the future.
Additionally, donations are
usually time-limited, so they are
inherently not durable solutions.

Potential distortion of rational
use: Donated, but less effective,
medicines may be used over more
effective medicines.

Market priming: Donor recipients
may be pressured to purchase a
drug from the donor once the
donation has ended.

> Disincentivising future

biomedical R&D: Other firms
may be disincentivised from
engaging in future research and
development to create improved
medicines for lack of a viable
commercial market.

in any country due to the lack of
official indication. Clofazimine is

not registered anywhere with a

TB indication?, although it may

be registered by 2020 in the US,
following the US Food and Drug
Administration’s review of an orphan
drug filing and specific clinical trials
by Novartis. Without a registered TB
indication, countries may be reluctant
to incorporate Group 5 drugs into
national TB management guidelines,
and may even face challenges
purchasing the drug for DR-TB use.
Both of these medicines should be
registered with TB indications as

soon as possible, with a particular
emphasis on registration in high MDR-
TB burden countries. In the interim,
countries should consider granting
import waivers for these medicines
that are still unregistered nationally,
whenever manufacturers obtain either
WHO Prequalification Programme
approval or registration by a stringent
regulatory authority (SRA).



.-:» THE ROAD TO BETTER
TREATMENT AND NEW REGIMENS

Treatment of DR-TB is on the cusp of
change, with multiple new drug trials
planned or underway (see Box: MDR-
TB Clinical Trial Landscape). Given the
opportunity for improvement, WHO
should further improve regimens by
streamlining recommended treatment
options, moving away from using
injectable agents and drugs with

poor side effect profiles (such as

PAS, ethionamide and cycloserine),
and proactively working with

manufacturers to ensure sufficient
supply for clofazimine, linezolid and
other promising drugs.

There are numerous potential regimens
to treat DR-TB using drugs from four
groups (Groups 2-5). While some level
of customisation is needed to ensure
that the patient receives the best
regimen for their resistance pattern, too
much variation leads to fragmentation
of an already small market.®

MDR-TB CLINICAL TRIAL LANDSCAPE

A number of clinical trials are
planned or underway to assess
combinations of repurposed and
new TB drugs for optimal treatment
regimens.'? These include:

++:* STREAM I Trial: This is a USAID-
funded, Union-sponsored and
Medical Research Council
UK-implemented randomised
clinical trial looking at a nine-
month combination of existing
TB drugs for the treatment of
MDR-TB.? The study regimen
is ethambutol, pyrazinamide,
moxifloxacin and clofazimine
throughout, supplemented
by kanamycin, prothionamide
and high-dose isoniazid in the
first four months. Participating
patients are randomised to the
STREAM regimen or the optimised
background MDR-TB regimen. The
trial includes patients co-infected
with HIV. Trial countries include
Ethiopia, Mongolia, Vietham and
South Africa®® and the results may
be ready by 2018.

> STREAM Il Trial: This phase Ill trial
compares six-month and nine-month
bedaquiline-containing regimens
against the WHO recommended
and STREAM | regimens. The six
month regimen adds bedaquiline to
the STREAM | regimen and the nine

month regimen replaces kanamycin
with bedaquiline to give an all-oral
regimen for MDR-TB. Enrolment is
expected to begin in March 2016.

++«> NEXT Trial: This phase Il trial is

currently enrolling participants

in South Africa to evaluate a new
treatment regimen for patients with
MDR-TB through an open-label,
randomised, controlled trial of a six-
to nine-month injection-free regimen
containing bedaquiline, linezolid,

levofloxacin, ethionamide/high dose ~ **:*

isoniazid, and pyrazinamide.

NiX TB Trial: This phase Ill open-label
study assessing the safety and efficacy
of bedaquiline given only with other
new drugs (pretomanid and linezolid)
to patients with XDR-TB or treatment
intolerant/non-responsive MDR-TB,
including patients co-infected with
HIV, is recruiting participants in

South Africa.

> GATB NC-005 Trial: This phase Il
open-label partially randomised
trial to evaluate the efficacy, safety
and tolerability of combinations
of bedaquiline, pretomanid and
pyrazinamide during eight weeks
of treatment in adults with newly
diagnosed drug-sensitive TB (DS-TB),
or bedaquiline, moxifloxacin,
pretomanid and pyrazinamide for
MDR-TB recruited participants, in

For example, Group 4 contains drugs
from the same class, prothionamide and
ethionamide, which are both thioamides?*
and for which there is very little evidence
to support the use of one over the other.
This same issue occurs with Group 4 drugs
cycloserine and terizidone which are also
in the same class of antibiotic. Both drugs
are recommended in the WHO guidance
but there is a note that terizidone has
limited programme and effectiveness data
compared to cycloserine.

South Africa, Tanzania and Uganda.
Recruitment has been completed.?

STAND Trial: A phase Ill study

to assess the efficacy, safety

and tolerability of a six-month
combination of moxifloxacin,
pretomanid and pyrazinamide in
subjects with MDR-TB. Also has a
DS-TB arm with the same regimen,
but for a shorter duration. Recruitment
is currently suspended.?”

TB-PRACTECAL Trial: MSF is
sponsoring this phase II-Ill trial,
which intends to evaluate the safety
and efficacy of short treatment
regimens containing bedaquiline
and pretomanid in combination
with existing and repurposed TB
drugs for adults with MDR-TB, in
partnership with the London School
of Hygiene and Tropical Medicine
and other leading international
research organisations. Recruitment
is planned for spring 2016,
beginning in Uzbekistan.?

endTB Trial: MSF is collaborating
with Partners in Health (PIH) and
Interactive Research & Development
(IRD) as part of the ‘endTB project’,
which will evaluate five experimental
regimens containing bedaquiline
and/or delamanid by enrolling 750
participants in five countries.?

e. This fragmentation may be further exacerbated by duplicative options. In these cases, if the clinical evidence for these drugs is similar, there may be a positive
market impact on recommending only one drug, thereby consolidating the market and allowing economies of scale that may help to reduce prices.

DR-TB Drugs Under the Microscope
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3P PROJECT

Today, finally, there is a relatively
robust late-stage TB drug pipeline
with several drugs showing
promising results. Nevertheless,
the TB research and development
(R&D) pipeline’s potential to
deliver therapeutic solutions for TB
and DR-TB remains insecure. The
challenges of TB drug and regimen
development persist, in large part,
due to the way that drugs are
financed and incentivised.

Relying on monopoly-based rewards
to spur innovation discourages
information sharing, promotes
inefficient duplication and leaves us

‘ ‘ I was told that if
I followed treatment,
I would get cured.

So I tried to follow
treatment, I took
medicines, I had
intravenous fluids.

I followed treatment
strictly. But the
medicines produced
side effects, all my
bones ached because
of these pills, I had
an allergy. 99

MOVSAR, 49, FROM

NOVYE ATAGI, CHECHNYA,
DESCRIBES HIS STRUGGLES
WITH MDR-TB TREATMENT.
DESPITE BEING TREATED
FOR TB IN 2010 AND MDR-
TB IN 2011, MOVSAR WAS
DIAGNOSED WITH XDR-TB
IN 2014. HE WAS ONE OF
MSF’S FIRST PATIENTS

TO BE TREATED WITH
BEDAQUILINE. DESPITE
BEING DIABETIC, MOVSAR
TOLERATES THE NEW
TREATMENT WELL AND HAS
IMPROVED CONSIDERABLY.
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with unaffordable single drug end
products. For TB this means that

the early pipeline is weak and large
companies are withdrawing from

TB R&D due to a perceived lack

of a market. This is why MSF and
partners propose the 3P (Push-Pull-
Pool) Project, to deliver affordable,
effective new TB treatment regimens
faster.?® The 3P Project uses an open
collaborative approach to drug
development, and novel approaches
to financing and coordinating R&D
through three key features: 1. The
project pushes upfront funding to
finance R&D activities (i.e. through
grants); 2. The project pulls or

incentivises R&D through the
promise of financial rewards if certain
objectives are met (i.e. through
prizes); and 3. The project pools
resulting intellectual property (IP) to
ensure open collaborative research
and fair licensing for competitive
production and affordability of the
final products. Changing the model
by which TB drugs are promoted and
paid for can result in major public
health gains with more efficiently
and affordably developed treatment
regimens of new drugs, which can
be used in combination and without
deadly delays. Learn more about the
3P Project at: www.msfaccess.org/3P

© Lana Abramova




TABLE 4: ACCESS STATUS AND RECOMMENDATIONS FOR KEY DR-TB DRUGS

WHO EML

Registration

Indication

Lowest
global price

Access conditions

Recommendations

Bedaquiline

Yes for DR-TB

¢ Conditional approval

® Restricted use
pre-XDR/XDR

® Registered in 9,
pending in 9, of 27
high burden countries

DR-TB

$150 per patient, per
month (pppm)

* Donation programme
launched April 2015
through USAID/GDF
for 30,000 treatment
courses over 4 years
for all GFATM-eligible
countries. Quota for
CIS countries

Access in Russia and
select CIS countries via
Pharmstandard (ex.

at $1,351/treatment
course, Feb 2016 for an
order in Uzbekistan)

IP barriers until 2029
that limit generic
competition or
development of FDCs
Not clear if Janssen will
engage in bilateral or
Medicines Patent
Pool-led voluntary
licence negotiations

Proactive plan to move
from donation to
sustainable, affordable
price ASAP, especially
for MICs

A lower, single price
offered to all LICs and
MICs

Reduction of IP
barriers through use of
TRIPS flexibilities or a
voluntary licence that
is negotiated through
the MPP

High-burden TB
countries” NMRAs must
prioritise registration
Janssen must prioritise
high-burden country
registration

Rapidly commence
trials looking at
combining Bdqg with
other new drugs and in
shorter regimens

e Rapidly start phase IlI
and paediatric trials

Delamanid

Yes for DR-TB

¢ Conditional approval

® Broader recommendation
than Bdq (includes
MDR-TB with an increased
risk of poor outcome)

® Reg. in Japan, Europe,
S. Korea

DR-TB

$283.33 pppm

e International donation
programme (FighTBack)
announced in April 2015
to give access to 20%

of all diagnosed and
treated MDR-TB patients
by 2020; details remain
unclear;

Access to Global Fund-
eligible countries at one
single public price

e Patent barriers
(compound and
secondary patents) in
place until 2031 that limit
generic competition or
development of FDCs
Slow discussions with
generic companies

for potential voluntary
licence

Otsuka to clarify future
donation plan(s) in

the framework of the
FighTBack initiative
Otsuka to publish an
access plan for non-
Global Fund eligible
countries (e.g. Russian
Federation) and those
transitioning out from
Global Fund support (e.g.
Georgia)

Reduction of IP barriers
through use of TRIPS
flexibilities or a voluntary
licence that is negotiated
through the MPP

Otsuka rapidly pursues
registration in high-
burden TB countries and
clinical trial countries;
until then DIm should

be widely accessible
through compassionate
use or other early access
programmes

 Rapidly commence trials
looking at combining DIm
with other new drugs and
in shorter regimens

Clofazimine

Yes, but for leprosy
(WHO has been

in discussion with
Novartis since 2008
to address indication)

Not registered for TB
in any country

Indication limited
to leprosy

$66 (procured on a
named-patient basis
only) 100mg pppm

e Single producer

of quality-assured
clofazimine

In April 2014,

US FDA agreed

to review a filing
under orphan drug
designation by
Novartis for phase Il
clinical trial of Cfz;
could possibly

lead to registration
with TB indication
by 2020

Novartis should
continue pursuing a
TB indication for Cfz
(current outcomes
expected 2020)

A better price offered
to countries

Tech transfer for

API production to
allow sustained
availability; prioritise
reformulation to a
presentation more
suited to hot and
humid environments,
and allowing dosing
adaptation

Current and

future generic
manufacturers

of active
pharmaceutical
ingredients and
finished product

of Cfz should
pursue WHO
prequalification

¢ Inclusion on the
WHO EML for TB

Linezolid

Yes for DR-TB

Not registered for TB in
any country

No TB indication

$161 pppm

e Secondary patents could
preclude importation of low-cost
generics until 2021 in some
countries, although likely that
generic producers will challenge
or ignore the secondary patents

e Pfizer, Hetero register Lzd in
all high-burden TB countries as
a priority

e Quality-assured suppliers offer
prices on par with GDF prices to all
high-burden countries that procure
linezolid outside of GDF channels

* Macleods pursue the assessment
of its linezolid with WHO PQ

¢ Countries update their national
EML with Lzd for TB based on the
April 2015 WHO EML update

¢ Manufacturers pursue a TB
indication for this drug using the
literature review gathered by the
WHO EML expert committee

* New generics companies (US FDA
tentatively approved) register Lzd
in high burden TB countries

e Civil society and GDF push for
more competitors to improve
affordability and price transparency

* A better price offered to countries

* Use TRIPS flexibilities to remove
secondary patents in countries
where treatment scale up is
needed and where secondary
patents may interfere with entry
of generics

DR-TB Drugs Under the Microscope
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++<+ POLICY RECOMMENDATIONS

People affected by TB and their treatment providers need affordable access to medicines in the most
effective, safe, and tolerable regimens possible. Drug pricing, indication, registration, inclusion in the EML
and national treatment guidelines, clinical data gaps, and insufficient R&D persist as barriers to improved
and more affordable treatment of this centuries-old, but curable, infectious disease that kills 1.5 million
people per year. Governments, donors, drug companies and health actors should be working to solve
these challenges for sufficient TB and DR-TB treatment scale up.

AFFECTED COUNTRY
GOVERNMENTS SHOULD:

-+<> Scale-up optimal TB and

DR-TB treatment, including use
of Group 5 medicines, per WHO
recommendations;

s Register Group 5 TB medicines (linezolid,

clofazimine, imipenem/cilastatin) and
new drugs bedaquiline and delamanid,
and in the meantime allow import
waivers for these medicines;

Update national treatment guidelines

and national EML to match the latest
WHO recommendations;

--:+ Ensure adequate planning and

funding so that all diagnosed drug-
resistant patients (MDR- and XDR-TB)
are started on treatment with DR-TB
medicines that are compliant with
WHO quality standards;

-++» Set-up adequate regulations for

compassionate use or expanded
access programmes for new
pre-registered drugs; and

.-+ Exercise full use of public health

flexibilities enshrined in
international intellectual property
rules for pharmaceuticals, as well
as other measures available to
promote competition and improve
access and affordability for key
DR-TB medicines.

THE GLOBAL FUND
TO FIGHT AIDS,
TUBERCULOSIS AND
MALARIA SHOULD:

** Encourage countries to upgrade

national guidelines to meet WHO
recommendations; and

+=:* Allow countries to carry on procuring

quality-assured TB medicines at
the lowest possible price once they
transition out from GFATM support.
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THE GLOBAL DRUG
FAClLITY SHOULD:

**:* Push for alternative quality-assured

supplier(s) for clofazimine (2015-2016);

**:* Promote more competition for

linezolid suppliers;

“* Promote best practices on drug

forecasting at country level, in order
to provide manufacturers with clearer
volumes to be ordered with the
objective of driving down prices of
DR-TB medicines; and

-«:+ Explore options allowing GDF

bidding to national public tenders.

WORLD HEALTH
ORGANIZATION SHOULD:

+++» Pursue data collection which could

lead to the addition of clofazimine to
the WHO EML list (Q1 2017);

“+ Promote fast track registrations of

Group 5 medicines for TB (e.g. WHO
PQ collaborative registration for
prequalified medicines but also for
those registered by SRAs); and

*+ Provide guidance on whether

Group 4 drugs can be streamlined,
such as recommending only one
drug from each class where there
are currently two drugs in the

same class. (e.g prothionamide/
ethionamide, terizidone/cycloserine).

DONORS SHOULD:

*+ Support countries’ upgrading of

national TB programmes’ guidelines
and national EML to meet WHO
recommendations; and

«++» Ensure that DR-TB drugs procured

with donor funding are compliant
with WHO quality standards.

PHARMACEUTICAL
COMPANIES SHOULD:

+=:> Submit for registration Group 5 TB

medicines (linezolid, clofazimine,
imipenem/cilastatin) and new drugs
bedaquiline and delamanid in all
high-burden countries;

“* Pfizer and Sanofi should immediately

offer more affordable prices for
linezolid in South Africa;

TB Alliance should develop a

compassionate use program for
pretomanid;

» Offer affordable, sustainable

commercial prices, not limited to
countries’ income tiers, and where
applicable, negotiate non-exclusive,
broad voluntary licences with the
Medicines Patent Pool. Problematic
donation programmes are not a
sustainable answer to access to
drugs; and

*+ Refer to Table 4 for additional

drug-specific recommendations.

CIVIL SOCIETY SHOULD:

*+ Ensure countries are procuring

quality-assured medications for
DR-TB programmes; and

**:» Pressure governments to upgrade

national policies, including
ensuring that treatment guidelines
and EML are in line with WHO
recommendations.

ALL STAKEHOLDERS
SHOULD:

*+ Support the 3P Project, an alternative

model of TB drug development
that promotes more efficient, more
effective and more affordable TB
treatment regimens.



.-» METHODOLOGY

This report looks at the sources and prices of anti-tuberculosis medicines classified in World Health
Organization’s (WHO) Groups 2 (injectable agents), 3 (fluoroquinolones), 4 (oral bacteriostatic second-line
agents), and 5 (agents with unclear efficacy) TB medicines, and new medicines for which an interim policy
guidance was recently granted by WHO, such as bedaquiline and delamanid.

DATA COLLECTION

Questionnaires were sent to
companies listed on the Global Fund
List of Tuberculosis pharmaceutical
products,’ producing at least one
anti-tuberculosis product either listed
on the WHO List of Prequalified
Medicinal Products or approved

by a stringent regulatory authority
(SRA) or temporarily approved by
the Expert Review Panel (ERP) of the
Global Fund. The data were collected
up to September 2015.

PRICE INFORMATION

Prices are listed where manufacturers
agreed to share information.

A number of manufacturers, including:

e Bayer, Glenmark, Ipca did not wish
to contribute to the publication;

e Hisun, Lupin, Meiji, Microlabs,
Mylan, Novartis, Pfizer, Panpharma,
Reimser-Fatol, Otsuka and Teva did
not have prices available or did not
agree to publish prices;

® no response was received from
Medochemie; and

* no contact for Biocom was available.

Prices are given in US dollars (US$),
rounded up to the nearest third
decimal point, and correspond to the
lowest unit price (i.e. the price of one
tablet, capsule or vial). When prices
that varied according to packaging
(e.g. blisters or bottle) were received
from a manufacturer for the same
formulation, the lowest price was
selected. Prices listed are ‘ex-works’
except for prices provided by Apotex
(CIF, Toronto, Canada) - see Annex 2

for details, and the Glossary for an
explanation of incoterms.

The prices listed in this publication
are the ones provided by the
manufacturers. The prices paid by the
purchaser might be higher because
of add-ons (such as import taxes and
distribution mark-ups), or may be
lower after negotiations or as a result
of effective procurement procedures.

Prices offered by the Global Drug
Facility (GDF) pooled procurement
mechanism are also ‘ex-works’ and
correspond to the lowest and highest
prices referenced per medicine on
GDF website. Note that prices in the
GDF price catalogue can fluctuate
during the year if, for example, a
long-term agreement with different
suppliers comes to an end. In
addition, this year a range of prices
is provided per medicine without
specific figures per manufacturer.

QUALITY INFORMATION

Products that are either listed on the
WHO List of Prequalified Medicinal
Products or approved by a stringent
regulatory authority are listed in the
price tables as ‘approved’. Products
that are undergoing review by either
WHO Prequalification, by a stringent
regulatory authority, or that have
been reviewed and listed by the ERP
of the Global Fund, are listed in the
price tables as ‘under evaluation’.
Products that have not yet been
submitted to WHO Prequalification
or to a stringent regulatory authority
have not been included.

i. http://www.theglobalfund.org/en/procurement/quality/pharmaceutical/

ii. http://www.stoptb.org/gdf/drugsupply/drugs_available.asp

iii. http://apps.who.int/prequal/

iv. http://www.stoptb.org/gdf/drugsupply/quality_sourcing_process.asp

v. http://www.theglobalfund.org/en/procurement/quality/pharmaceutical/#A_B

DR-TB Drugs Under the Microscope

Submissions to WHO Prequalification
are confidential and all companies
mentioned that have a dossier accepted
for review have given MSF the
permission to disclose this information.
As the information on the WHO List

of Prequalified Medicinal Products is
updated regularly, the list should be
consulted for up-to-date information.

Products procured by GDF comply
with the GDF’s Quality Assurance
policy.” This deems eligible for
GDF procurement all products that
are included on the WHO List of
Prequalified Medicinal Products,
that are approved by a stringent
regulatory authority, or that are
approved by the joint GDF/Global
Fund Expert Review Panel (ERP).

The ERP is an independent technical
body whose purpose is to review
the potential quality risk of using
medicines which are not yet WHO-
prequalified or authorised by a
stringent regulatory authority, and
give advice to the Global Fund and
the Global Drug Facility whether
time-limited procurement of such
products can be authorised. The
list of ERP reviewed products for
tuberculosis can be consulted on
The Global Fund website."

STOP PRESS

This report went to print just
before the Global Drug Facility
was due to update its prices for
DR-TB drugs by 1 April 2016,
once the yearly manufacturer
consultation was finalised. For
the most up-to-date information
on GDF prices for DR-TB drugs,

please consult the Global Drug

Facility, www.stoptb.org/gdf/
drugsupply/drugs_available.asp
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AMIKACIN (Am)
GROUP 2

GENERAL INFORMATION

* Therapeutic Class: * Presentations available: solution for
Aminoglycoside antibiotic.
As powder for injection — 100mg,
« ATC Code: J01GB06. P et I
500mg & 1g.

¢ Included in the WHO Guidelines

as a Group 2 injectable agent.?” * First approved by US FDA: The

date of the original New Drug
Application (NDA) is not publicly
available on the US FDA website.
The first Abbreviated New Drug
Application (ANDA) was approved
on 22 January 1981.%

¢ Included in the 19th edition of
the WHO Model List of Essential
Medicines?® and in the 5th edition
of the WHO Model List of Essential
Medicines for Children.38

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

injection — 500mg/2ml; 100mg/2ml.

* Approved indication in the US:
Amikacin is indicated for the short-term
treatment of serious infections due to
susceptible strains of Gram-negative
bacteria, including bacterial septicaemia
(including neonatal sepsis), serious
infections of the respiratory tract,
bones and joints, central nervous
system (including meningitis) and
skin and soft tissue; intra-abdominal
infections (including peritonitis);
burns and post-operative infections
(including post-vascular surgery).*°

Cadila Cipla Pharmatex Vianex GDF pooled procurement
" Under evaluation = WHO PQ
Quality status by WHO PQ approved SRA approved SRA approved GDF Quality Assurance Policy
500mg/2ml
solution for 0.980 1.600 0.678 2.500 0.678 - 0.805
injection
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SPOTLIGHT ON ACCESS ISSUES

There is little clinical difference between kanamycin and amikacin. As they have similar side effect profiles and show
high levels of cross-resistance, factors including price, availability and adaptability of formulations will influence

national TB programmes or treatment providers when selecting these drugs.

Capreomycin should be used if aminoglycosides are contra-indicated or poorly tolerated; may be effective in cases
showing resistance to amikacin and kanamycin.

Number of quality sources
There are several stringent
regulatory authority-approved
sources of amikacin. In 2011, a
generic source of amikacin (Cipla)
was prequalified by WHO for the
first time. An additional three
products are currently undergoing
WHO prequalification, including a
1g/vial and a 500mg/vial.

Suitability for use in
developing country settings
Amikacin, like other aminoglycosides
and capreomycin, cannot be
administered orally and is usually
given intramuscularly (IM) but can be
given intravenously (IV). This imposes

DR-TB Drugs Under the Microscope

burdens both on patients and
treatment programmes, as qualified
staff need to administer the product.

Amikacin is available in both
powder and liquid formulations;
the latter is more adaptable

to resource-limited settings as
reconstitution is not required.

Paediatrics
Amikacin is licensed for use in
neonates, infants and children.

There is a smaller dosage
(100mg/2ml) available which
allows for more accurate dosing
in children. This formulation is
not part of the portfolio of any

manufacturer contacted for the
publication. There is at least one
stringent regulatory authority-
approved source available (e.g.
Bristol-Myers Squibb) but it is not
available through the GDF.

HIV co-infection

No antiretroviral interaction studies
have been performed, but based

on pharmacokinetic profiles, the
potential for drug interactions are
low. However, there is potential for
additive toxicities, in particular with
antiretrovirals which may cause renal
toxicity, such as tenofovir. Further
studies are required to confirm this.

>
=
=
>
el
Z
>
=
Q
~
o
=
~
N




: KANAMYCIN (Km)
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z GENERAL INFORMATION

O

> e Therapeutic Class: e Presentations available: solution for * Approved indication in the US:
E Aminoglycoside antibiotic. injection — 1g/4ml. As powder for Kanamycin is indicated in the
<Zt injection — 1g/vial. short-term treatment of serious
R

* ATC Code: J01GB04.% infections caused by susceptible

e First approved by US FDA: The date . ] .
strains of micro-organisms.*!

* Included in the WHO Guidelines of the original New Drug Application
as a Group 2 injectable agent.” (NDA) is not publicly available on the
US FDA website. The first Abbreviated

] ) New Drug Application (ANDA) was
the WHO Model List of Essential approved on 13 February 1973.

Medicines? and in the 5th edition The only currently registered
of the WHO Model List of Essential product in the US was approved
Medicines for Children.38 on 17 November 2002.

¢ Included in the 19th edition of

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Macleods Meiji Panpharma GDF pooled procurement

Under evaluation

Quality status by WHO PQ

SRA approved SRA approved GDF Quality Assurance Policy

1g powder for Manufacturer did not

1.000 XX 1.000- 1.721

injection agree to publish prices
19/.4’.“' splutlon XX Manufacturer.dld n'ot XX 2.560
for injection agree to publish prices
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SPOTLIGHT ON ACCESS ISSUES

There is little clinical difference between kanamycin and amikacin. As they have similar side effect profiles and
show high levels of cross-resistance, factors including price, availability and adaptability of formulations will
influence national TB programmes or treatment providers when selecting these drugs.

Capreomycin may be effective in cases showing resistance to kanamycin.

Number of quality sources
In the past, kanamycin formulations
from several different manufacturers
were registered in the US. However,
as Fresenius Kabi has discontinued
production, only two kanamycin
sources are currently approved by a
stringent regulatory authority: Meiji
(in Japan) and Panpharma (approved
in Latvia and Lithuania). Panpharma
and Meiji did not agree to having
their prices published. Meiji noted
that all supply goes through GDF.

No sources of kanamycin are
WHO-prequalified, although one
manufacturer (Macleods) disclosed
that they have submitted a dossier
for WHO prequalification for the
1g/vial and 500mg/vial formulations
which are currently under review.

A price was available in September
2015 from Macleods only for the
1g/vial. Two additional sources for
1g/vial and three additional sources
of 500mg/vial are undergoing
WHO prequalification.

The supply of kanamycin remains
vulnerable, with only two sources
(Panpharma and Meiji) available for
TB procurement, both of which have
experienced production limitations.
Panpharma resolved issues with
active pharmaceutical ingredient
(API) production which had resulted
in an interruption of supply to several
national TB programmes in 2010,
although production only resumed
in late 2011. Meiji was identified by

DR-TB Drugs Under the Microscope

GDF as an alternative source in 2010;
however their limited production
capacity means availability of
kanamycin is insufficient to cover
global needs. Further challenges

in the production of the active
ingredient occurred in 2015 requiring
extra manufacturing steps to ensure
the sterility of the API, leading to
delays in supply and a 21% increase
in the price of the finished product.

Additional manufacturers exist in
China, India, in countries from
the former Soviet Union, and in
other countries, but it is unknown
whether they comply with WHO
quality standards.

Active Pharmaceutical
Ingredient

Issues with the production of the
API remain a barrier in increasing
the number of quality-assured
sources for the finished product.

Kanamycin APl is manufactured

by a specialised process of
fermentation. There are few
manufacturers globally who

have the capacity to produce
quality-assured API through this
fermentation process, and the
complexity is further increased

as the API should be sterile. The
quality assurance of the APl is a key
factor and is often what prevents
companies from securing approval
of the finished product through
WHO Prequalification or a stringent
regulatory authority.

Suitability for use in
developing country settings
Kanamycin, like other
aminoglycosides and capreomycin,
cannot be administered orally and

is usually given intramuscularly

(IM) but can be given intravenously
(IV). This imposes burdens both on
patients and treatment programmes,
as qualified staff need to administer
the product.

Kanamycin is available in both
powder and liquid formulations;
the latter is more adaptable

to resource-limited settings as
reconstitution is not required.

Paediatrics
The safety and efficacy of kanamycin
in children has not been established.

While dosages are published in several
guidelines*>43, there is need for
further research (in pharmacokinetics,
pharmacodynamics and safety data)
into the use of this drug in younger
populations, in particular in children
aged under five years.

HIV co-infection

No antiretroviral interaction studies
have been performed, but based on
pharmacokinetic profiles, the potential
for drug interactions are low.

However, there is potential for
additive toxicities, in particular with
antiretrovirals which may cause renal
toxicity, such as tenofovir. Further
studies are required to confirm this.
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CAPREOMYCIN (Cm)
GROUP 2

GENERAL INFORMATION
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e Therapeutic Class: * Presentations available: capreomycin-susceptible strains of
Polypeptide antibiotic. 1g powder for injection. M. tuberculosis when the primary
agents (isoniazid, rifampicin,
* ATC Code: J04AB30.% * First approved by US FDA: ethambutol, aminosalicylic acid, and
e Included in the WHO Guidelines 2 June 1971.% streptomycin) have been ineffective,
as a Group 2 injectable agent. « Approved indication in the or cannot be used because of
. - toxicity or the presence of resistant
¢ Included in the 19th edition of us: Cap.reomycm. is to be used tubercle bacilli.*
the WHO Model List of Essential concomitantly with other
Medicines?* and in the 5th edition appropriate anti-tuberculosis
of the WHO Model List of Essential agents; it is indicated for use in
Medicines for Children.3® pulmonary infections caused by

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Akorn Aspen Hisun Macleods Vianex GDF pooled procurement
Under evaluation
. WHO PQ WHO PQ by WHO PQ GDF Quality
Quality status SRA approved approved approved (ERP approved SRA approved Assurance Policy
until 31/10/2016)
Manufacturer
19 powderfor g g9 8.100 did not agree  , , 5, 6.000 3.800 - 4.700
injection to publish
prices
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SPOTLIGHT ON ACCESS ISSUES

Capreomycin shows moderate cross-resistance to amikacin and kanamycin and can be used when there is

resistance to either one of these drugs.

With PAS and linezolid, capreomycin remains one of the three medicines which weigh heavily in the overall

cost of a DR-TB regimen.

Number of quality sources
There are currently five quality-
assured sources available: Akorn,
who bought Eli Lilly’s US licence;
Vianex, a manufacturer based in
Greece, received stringent regulatory
authority approval in Spain in 2011;
Hisun, a China-based manufacturer,
received WHO prequialification in
2014; Macleod'’s, which received ERP
approval in 2014; and Aspen, which
received WHO prequalification in
December 2015.

With five quality-assured sources now
available for TB procurement, the
supply of capreomycin has improved
and the price has decreased by nearly
a quarter (24%) since 2013. Two
further companies have submitted a
dossier for WHO prequalification.

Evolution in price

For a number of years, Eli Lilly
subsidised the price of capreomycin
for GLC-approved programmes,
charging US$1.02 per vial until a set
volume had been ordered, and $4.00
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per vial thereafter. The price at which
countries can procure capreomycin
increased considerably since Eli Lilly
stopped production and transferred
technology to other companies

(Aspen, Hisun, and SIA International).

GDF currently procures
capreomycin at $3.80 to $4.70 per
vial. Even with new quality-assured
sources having entered the market,
the price of capreomycin remains
higher than the Eli Lilly-subsidised
product, despite a price decrease
of 24% since 2013.

Suitability for use in
developing country settings
Capreomycin, similar to amikacin
and kanamycin from the
aminoglycosides class, cannot be
administered orally and is usually
given intramuscularly (IM), but
can also be given intravenously
(IV). This imposes burdens

both on patients and treatment
programmes, as qualified staff
need to administer the product.

Paediatrics

The safety and efficacy of
capreomycin in children has
not been established.

While dosages are published in
several guidelines, there is need for
further research (pharmacokinetics,
pharmacodynamics, safety data)
into the use of this drug in younger
populations, in particular in children
aged under five years.

HIV co-infection

No antiretroviral interaction
studies have been performed, but
based on pharmacokinetic profiles,
the potential for drug interactions
is low.

However, there is potential for
additive toxicities, in particular with
antiretrovirals which may cause
renal toxicity such as tenofovir.
Further studies are required to
confirm this.
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MOXIFLOXACIN (Mfx)
GROUP 3

GENERAL INFORMATION
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e Therapeutic Class: Fluoroquinolone. Essential Medicines.?> Not included in e Approved indication in the US:
the 5th edition of the WHO Model List Moxifloxacin was initially approved for

* ATC Code: JOTMA1 4.2 of Essential Medicines for Children.® the indications of bacterial sinusitis and
* Included in the WHO Guidelines * Presentations available: 400mg tablet. community-acquired pne.umonia. This

as a Group 3 Fluoroquinolone.? was further expanded to include acute

* First approved by US FDA: bacterial exacerbation of chronic bronchitis,

* Mentioned as an alternative to 12 October 1999 .45 uncomplicated and complicated skin and

levofloxacin for tuberculosis in the skin structure infection, and complicated

19th edition of the WHO Model List of intra-abdominal infections.*¢

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Cipla Hetero Macleods Microlabs Sunpharma (IRl F[ oL
procurement
WHO PQ WHO PQ Under WHO PQ GDF Qualit
Quality status SRA approved evaluation by Yy
approved approved WHO PQ approved Assurance Policy
Manufacturer
400mg tablet 0.600 0.660 0.580 did not agree to 0.510 0.437-0.540
publish prices

Médecins Sans Frontiéres | March 2016




SPOTLIGHT ON ACCESS ISSUES

Moxifloxacin use is increasing due to the key role that fluoroquinolones play in the treatment of drug-resistant

forms of tuberculosis.

Based on 2011 WHO DR-TB programmatic guidelines, the use of later generation fluoroquinolones, such as
moxifloxacin and levofloxacin, are preferred to ofloxacin (inferior performance and higher risk of resistance).
There is, however, potential for cross-resistance between the later generation fluoroquinolones.

Number of quality sources
Bayer was the only quality-assured
source of moxifloxacin available
for many years. In November
2010, Cipla’s product became

the first generic moxifloxacin to

be prequalified by WHO, and in
2013 two more sources (Macleods
and Sun Pharmaceuticals) were
prequalified. One additional source
(Hetero) is SRA approved. Currently
seven manufacturers are under
evaluation by WHO PQ.

With additional quality-assured
sources entering the market,
access to moxifloxacin appears to
be relatively secure for the time
being. Prices, which in the past
represented a barrier to access,
are continuously decreasing; since
2013, the lowest price on the
market has decreased by 27%.

Approved indication

While moxifloxacin has been shown
to be effective against M. tuberculosis
and has been included in many
treatment guidelines for DR-TB, it
has not yet received an approved
TB indication by any stringent
regulatory authority.

Patents

In India, the Markush and
compound patent applications were
not eligible for product patents
under the 1970 Patent Act, and

the crystal monohydrate form was
rejected after a pre-grant opposition
was filed by Ranbaxy Laboratories.
As a result, the drug has been in
generic production in India for
several years and is registered by a
number of generic manufacturers

DR-TB Drugs Under the Microscope

with the Indian Central Drugs
Standard Control Organisation, a
number of whom have filed and
obtained WHO pre-qualification
and/or US FDA approval.

The basic Markush and compound
patents which covered the
moxifloxacin molecule have started
to expire around the world, and
generic companies have worked
around the secondary patents on
the crystal monohydrate form*” and
the process of preparing an oral
tablet formulation.*® As a result,
generics are now available in the
US (launched in February 2014)*,
Canada and South Africa. Generic
versions have now been registered
in South Africa and are supplied

for DR-TB treatment through the
national TB programme as part of
the government tender awarded

in 2011. Generic versions are also
marketed in the Russian Federation.

Paediatrics
The safety and efficacy of moxifloxacin
in children has not been established.

While dosages are published in several
guidelines*>*3, there is an urgent need
for further research (pharmacokinetics,
pharmacodynamics, safety data)
into the use of this drug in younger
populations, in particular in children
aged under five years. Existing
studies show substantially lower
serum concentrations in children
compared to adults at the currently
recommended doses, probably due
to faster elimination.>°

As there is no paediatric formulation
available, paediatric doses are

obtained by manipulating adult
formulations to achieve target
doses. This requires a certain level of
training, supervision and resources,
which may not be available in many
resource-limited settings where
DR-TB is prevalent.

HIV co-infection

No antiretroviral interaction

studies have been performed, but
based on the metabolism rate of
moxifloxacin, levels of the drug may
be reduced by the use of ritonavir
and increased by atazanavir. Further
research is needed to assess this.

Protease inhibitors and efavirenz
may prolong QT interval, so
caution is advised in concomitant
use with moxifloxacin, with
electrocardiogram monitoring
recommended.

Oral absorption of fluoroquinolones
is reduced by buffered drugs, so
doses should be separated from
didanosine-buffered tablets.

Special caution

Moxifloxacin can affect cardiac
conduction (QT prolongation). QT
prolongation can infrequently result
in a serious (rarely fatal) fast/irregular
heartbeat, known as torsades

de point. This is an important
consideration, as several new (such
as bedaquiline and delamanid) and
repurposed TB drugs (clofazimine)
have a similar risk, and it is unclear
if this will be an additive effect.

This is an effect seen in this class

of drugs, but is most pronounced
with moxifloxacin.
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LEVOFLOXACIN (Lfx)
GROUP 3

GENERAL INFORMATION

* Therapeutic Class: Fluoroquinolone. to ofloxacin, based on availability and the indications of acute maxillary
programme considerations. sinusitis, acute bacterial exacerbations

° ATC Code: JO1MAT12.36 . » )
of chronic bronchitis, community-

Included in the WHO Guideli * Presentations available: 250mg, 500mg
L] . . .
ncluded in the uiaeiines and 750mg tablets; 25mg/ml oral solution. 2cduired pneumonia, uncomplicated

i 37 . . . .
as a Group 3 Fluoroquinolone. skin and skin structure infections,

* First approved by US FDA: o complicated urinary tract infections
20 December 1996. The paediatric (UTI), and acute pyelonephritis.

formulation (25mg/ml oral solution) was This was further expanded to

51
approved on 21 October 2004. include uncomplicated UTI, chronic

o0
B
=]
o
-4
o
®
L]
d
£
)
<
<
o
]
™
o
>
d
-l

¢ Included in the 19th edition of
the WHO Model List of Essential
Medicines? and in the 5th edition
of the WHO Model List of Essential
Medicines for Children.? Levofloxacin e Approved indication in the US: bacterial prostatitis, and treatment of
is considered a better alternative Levofloxacin was initially approved for inhalational anthrax (post-exposure).*'

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Apotex Cipla Hetero Labatec Macleods Microlabs grlziupr(:::z:t
g:,i:isty :\:;?ocgd r:;?ol\:gd SRA approved SRA approved ::';?o';g d :\L';?ol\:eq d gls)sflg:laclit%olicy
20mg 0.090¢ 0.061 0.059 1.538 0.043 0.057 0.033-0.055
tsaob(iggg 0.130* 0.110 0.105 2.315 0.078 0.092 0.059-0.097
’Zasb()lgg 9 0.150* XX 0.240 XX 0.128 XX 0.100

*Inconterm CIF
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SPOTLIGHT ON ACCESS ISSUES

There is potential for cross-resistance between the later generation fluoroquinolones. Based on 2011 WHO
DR-TB programmatic guidelines, the use of later generation fluoroquinolones, such as moxifloxacin and
levofloxacin, are preferred to ofloxacin.

Number of quality sources
Levofloxacin 250mg and 500mg
oral formulations produced by
Cipla were prequalified by WHO

in December 2011, with Microlabs
following in October 2012, Apotex
in June 2013 and Macleods in
October 2014. Currently, an
additional four manufacturers for
the 250mg product, and three
manufacturers for 500mg, are under
evaluation by WHO Prequalification.
A significant number of generic
versions have been approved by
stringent regulatory authorities,
since patents expired in the US

and in Europe in 2011.

The first 750mg formulation
(produced by Apotex) was
prequalified by WHO in June 2013,
followed by Macleods, prequalified
in October 2014.

Evolution in price

The price of levofloxacin does not
appear to be an issue, and it has
continued to fall over recent years.

Approved indication
The 2011 WHO programmatic
guidelines for DR-TB recommend use

DR-TB Drugs Under the Microscope

of later generation fluoroquinolones,
including levofloxacin. However,
levofloxacin does not have a TB
indication approved by any stringent
regulatory authority.

Patents

Patents on levofloxacin held by Daiichi
Sankyo in the US and in several
European countries expired in 2010.

Other patents in the US and in
several European countries claiming
levofloxacin expired in June 2011.

Paediatrics

The US FDA has approved levofloxacin
for use in children aged over six
months, but only for acute infections.
The safety of levofloxacin in children
treated for more than 14 days has
not been studied; as this drug may be
taken for up to two years, there is an
urgent need for more safety data on
the use of levofloxacin for extended
periods in children.

While there are two manufacturers
of the paediatric formulations
(25mg/ml oral solution) available
in the US, these are not widely
available elsewhere.

Currently, the majority of DR-TB
programmes prepare paediatric
doses by manipulating adult
formulations to achieve target
doses. This requires a certain level of
training, supervision and resources,
which may not be available in many
resource-limited settings where DR-
TB is prevalent.

HIV co-infection

No antiretroviral interaction studies
have been performed, but based on
the metabolism rate of levofloxacin,
no interactions are expected.
However, further research is needed
to assess this.

Protease inhibitors and efavirenz
may prolong QT interval, so caution
is advised in concomitant use with
levofloxacin, with electrocardiogram
monitoring recommended.

Oral absorption of fluoroquinolones
is reduced by buffered drugs, so
doses should be separated from
didanosine-buffered tablets.
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ETHIONAMIDE (Eto)
GROUP 4

GENERAL INFORMATION

e Therapeutic Class: Carbothionamides ¢ Included in the 19th edition of the WHO e Approved indication in the

group, derivative of isonicotinic acid. Model List of Essential Medicines? and US: ethionamide is primarily
in the 5th edition of the WHO Model indicated for the treatment of
. 36
* ATC Code: J04ADO3. List of Essential Medicines for Children.® active tuberculosis in patients
¢ Included in the WHO Guidelines with M. tuberculosis resistant
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e Presentations available: 250mg and

4 oral i i
as a Group 4 oral bacteriostatic 125mg tablets.

second-line agent.3’

to isoniazid or rifampicin, or
where the patient is intolerant
e First approved by US FDA: 30 April 196552 to other drugs.>?

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Cipla Lupin Macleods Microlabs SIRFEL
procurement
Under evaluation
: WHO PQ WHO PQ WHO PQ by WHO PQ (ERP WHO PQ GDF Quality
Quality status N .
approved approved approved approved until approved Assurance Policy
02/07/2016)
125mg tablet XX XX XX 0.112 XX XX
Manufacturer
250mg tablet 0.098 did not agree to 0.066 XX 0.082 0.062-0.080
publish prices

SPOTLIGHT ON ACCESS ISSUES

Prothionamide is the propyl analog of ethionamide. There is complete cross-resistance between the two drugs
and they are used interchangeably.

Number of quality sources Paediatrics HIV co-infection

The supply and number of The safety and efficacy of While no antiretroviral interaction
sources of ethionamide 250mg ethionamide in children has studies have been performed,

is gradually improving, with not been established. pharmacokinetic profiles suggest
four WHO-prequalified products that drug interactions with

While dosages are published

o in several guidelines, there

has deve.loped d 125mg paediatric . urgent need for further There is the possibility of additive
formulation which was approved toxicities with antiretrovirals

by the GDF/Global Fund Expert which may cause hepatotoxicity,
Review Panel (ERP) in July 2015. including efavirenz and nevirapine.

available. In addition, Macleods ethionamide are possible.

research (pharmacokinetics,
pharmacodynamics, safety data)
into the use of this drug in

Evolution in price younger populations, in With the potential for interactions with
The price of ethionamide does particular in children aged some classes of antiretrovirals, there is
not appear to be an issue. under five years. an urgent need for further studies.
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GROUP 4

GENERAL INFORMATION

 Therapeutic Class: Carbothionamides
group, derivative of isonicotinic acid.

* ATC Code: J04ADO1.3¢

¢ Included in the WHO Guidelines
as a Group 4 oral bacteriostatic
second-line agent.?”

* Mentioned as an alternative to
ethionamide for tuberculosis in the
19th edition of the WHO Model List of

PRICE (IN US$) AND QUALITY INFORMATION

Essential Medicines.?*> Not included in
the 5th edition of the WHO Model List
of Essential Medicines for Children.3®

* Presentations available: 250mg tablet.

e First approved by German Federal

Institute for Drugs and Medical
Devices (BfArM): First marketed in

Germany in the 1970s but registered

in the framework of posterior
registration on 14 June 2005.53

PROTHIONAMIDE (Pto)

* Approved indication in Germany:
Treatment of all forms and stages
of pulmonary and extra-pulmonary
tuberculosis as second-line drug in
the case of proven multidrug
resistance of the pathogens against
first-line drugs; treatment of diseases
caused by so-called ubiquitous
(atypical) mycobacteria; treatment
of leprosy in the context of modified
therapy regimens.

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Fatol

Quality status SRA approved

250mg tablet Manufacturer did not

agree to publish prices

Lupin Microlabs

WHO PQ approved

Manufacturer did not

agree to publish prices 0.120

WHO PQ approved

GDF pooled

Olainfarm
procurement

GDF Quality

SRA d
approve Assurance Policy

0.100 0.130-0.178

SPOTLIGHT ON ACCESS ISSUES

Prothionamide is the propyl analog of ethionamide. There is complete cross-resistance between the two drugs

and they are used interchangeably.

Number of quality sources

In February 2013, Microlabs was the
first manufacturer to secure WHO
Prequalification for prothionamide,
followed by Lupin in June 2014.
There are now four quality-assured
sources for the drug, given the two
existing sources approved by stringent
regulatory authorities (Germany'’s
Fatol and Latvia’s Olainfarm).

An additional manufacturer has
submitted its dossier for WHO
prequalification.

DR-TB Drugs Under the Microscope

Paediatrics

The safety and effectiveness of
prothionamide in children has not
been established. The paediatric
formulation of ethionamide
should be considered instead of
prothionamide.

While dosages are published in several
guidelines, there is an urgent need
for further research (pharmacokinetics,
pharmacodynamics, safety data)
into the use of this drug in younger
populations, in particular in children
aged under five years.

HIV co-infection

While no antiretroviral interaction
studies have been performed,
pharmacokinetic profiles suggest
that drug interactions with
prothionamide are possible.

There is the possibility of additive
toxicities with antiretrovirals which
may cause hepatotoxicity, including
efavirenz and nevirapine.

With the potential for interactions with
some classes of antiretrovirals, there is
an urgent need for further studies.
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CYCLOSERINE (Cs)
GROUP 4

GENERAL INFORMATION
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e Therapeutic Class: Analog Medicines® and in the 5th edition e Approved indication in the US:
of D-alanine. of the WHO Model List of Essential Cycloserine is indicated in the treatment
Medicines for Children.3® of active pulmonary and extra-pulmonary
e ATC Code: J04ABO1.3¢ o . .
. . tuberculosis (including renal disease),
. L * Presentations available: . .
e Included in the WHO Guidelines when the causative organisms are
i . 250mg capsule. . .
as a Group 4 oral bacteriostatic susceptible to this drug and when
second-line agent.” * First approved by US FDA: treatment with the primary medications
29 June 1964.5° (streptomycin, isoniazid, rifampicin and

¢ Included in the 19th edition of

ethambutol) has proved inadequate.>
the WHO Model List of Essential

PRICE (IN US$) AND QUALITY INFORMATION

Price of the lowest unit (i.e. the price of one tablet, capsule or vial)

Cipla Dong A Macleods Microlabs Strides GDF pooled
procurement
Under evaluation
GDF Quality
. Under evaluation by WHO PQ (ERP
Quiality status WHO PQ approved WHO PQ approved WHO PQ approved of WHO PQ approved until :;:;rance
24/07/2016) y
250m Price was not Manufacturer
ca suI?e available at time 0.216 0.390 did not agree to 0.600 0.187-0.330
p of data collection publish prices
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SPOTLIGHT ON ACCESS ISSUES

Number of quality sources
Eli Lilly, the original licence holder
of cycloserine, actively engaged
in technology transfer to three
generic manufacturers (Aspen,
Chao Center/Purdue GMP and
SIA International) and ceased
production in 2008.

There are currently four WHO-
prequalified sources of cycloserine,
including Dong A, Macleods, and
Biocom, the latter having secured
approval in August 2013. In addition,
Cipla received WHO prequalification
in December 2015, however prices
for this publication were collected in
September 2015 and the price for
Cipla’s product is not available for
this edition. In addition, Chao
Center/Purdue have received
approval from a stringent regulatory
authority but are supplying the
Northern American market.

Strides received joint GDF/
Global Fund Expert Review Panel
temporary approval (until July
2016), making them eligible for
Global Fund procurement.

Three other manufacturers have
submitted dossiers for WHO
prequalification.

Active Pharmaceutical
Ingredient

Until 2006, the only quality-assured
source for the active pharmaceutical
ingredient of cycloserine was Eli
Lilly. The company completed a
technology transfer for the API to

Indian manufacturer Shasun in 2006.

Shasun APl was subsequently US
FDA approved in June 2008 and was
WHO-prequalified in May 2013.

There are currently three API
manufacturers (Dong A, Shasun
and Macleods), and Enzychem of
South Korea was expected to file
API PQ in June 2015; this additional
manufacturer will make cycloserine
APl supply more sustainable.

Evolution in price

In the last three years, with the
arrival of more quality-assured
sources of API for cycloserine,
the finished product price has
decreased from between US$0.39
and $0.78 per unit, to between
$0.19 and $0.60 per unit. The
lowest unit price for a quality-
assured source of cycloserine has
dropped by 52% in three years,
resulting in a considerable fall in
the cost of treatment regimens
containing this drug.

Paediatrics

The British National Formulary
provides doses for children aged
2 to 18 years, while the US

FDA states that the safety and
effectiveness of cycloserine in
children has not been established.

There is an urgent need for further
research (pharmacokinetics,
pharmacodynamics, safety data)
into the use of this drug in younger
populations, in particular in
children aged under five years.

As there is no paediatric
formulation available, paediatric
doses are obtained by
manipulating adult formulations
to achieve target doses. This
requires a certain level of training,
supervision and resources, which
may not be available in many
resource-limited settings where
DR-TB is prevalent.

HIV co-infection

The metabolism of cycloserine
is not completely understood,
and therefore interactions with
antiretrovirals are unpredictable.

There is a need for more research
into potential interactions between
antiretrovirals and cycloserine.
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¢ Therapeutic Class: Analog of D-alanine. Model List of Essential Medicines for (BfArM): First marketed in Germany in
;23 i i the 1970s and is still in the process of
« ATC Code: J04AK03.5 Adults;? not included in the 2013 . ' . P
Model List of Essential Medicines for posterior registration. The filing date
* Included in the WHO Guidelines Children.3 for this process was 1 January 19783
as a Group 4 oral bacteriostatic oA d indication in G .
second-line agent.? e Presentations available: 250mg capsule. pproved indication in Lermany:
Treatment of tuberculosis in
e Mentioned as an alternative to e First approved by German Federal adults and adolescents aged 14
cycloserine in the 2015 WHO Institute for Drugs and Medical Devi