ICEI

Istituto
Cooperazione
Economica
Internazionale

rattafor

ma

artemisia

“Using Artemisia annua L. tea to fight malaria”
What is Artemisia annua

It is a plantArtemisaannua L." fam. Asteracee) which has been known by the
Chinese for more than 2,000 years with the namgirgf-hao, and according to
written records was already used as antipyreteagy as a few years after Christ.

It grows spontaneously or is grown to yielgdesal active ingredients used as
basis to produce the most effective antimalariatliciees, the ACT-Artemisinin-
based Combination Therapyits therapeutic effectiveness is mainly due te th
active ingredient artemisinin which can reach 1% leaves (dried basis) of the
selected genotypes. This point is crucial to theadty of simple preparations like
infusions. No scientific evidence is available dre tgeographic variability of
artemisinin percentage, but it is assumed thatrteg according to the latitude
since several physiological stages are controlle@dugh day length. Local
experiments carried out under scientific monitoriagg required to assess the
actual effectiveness.

Recognized effectiveness and harmlessness.

Derivatives from artemisinin (artesunate, amleter etc.) are very fast acting,
and 5 to 10 times more effective than other mokeswlbmmonly used to produce
conventional antimalarial drugs. Having a shor Nithin the human body, the
risk of developing tolerance is minimum. In additicartemisinin dramatically
reduces the number of gametophytes (the sexual dbtime parasite), responsible
for transmitting theplasmodium and the eventual tolerance developed by it.

! for further detailshttp:/en.wikipedia.org/wiki/Artemisia_annua
2 for further detailshttp://www.mmv.org/article.php3?id_article=27
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Figure 1.Indicative flows of access to major antimalarial treatments (Icel processing of WHO
data).
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Source:Access to malaria treatment among the poor: whattbe AMFm contribute?’, paper prepared for the
RBM AMFm Task Force, april 2008
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A reduction of gametophytes, in endemic areas, cisihe in peak transmission
periods, could help to break out the transmissidh@disease as well as to reduce
drug tolerance mechanism.

Therapeutic use ofArtemisia annuatea

The use of tea made with the natural hybridvdémisia annua, yielding high
and steady levels of active ingredient (0.8-1%hef leaves), has already spread in
more than 25 African countries following the pioneg work done by several
organizations including Anamed, a German NGO, usirggtea in combination
with conventional antimalarial drugs.

Stages of Artemisia cultivation and harvesting in Aica
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Map 1. Countries including ACT (Artemisinin-based Combination Therapy)
in malaria treatment: 2004.

i
y b
B T T,
| ¥ -
e Bl b L
iy}
N e
L o
-1 ]
.l
¥ e
9%y o i
B B
f
] % -
.".
i ¥

!"ﬂ * B ACT pobcy
Source: World Health Organization

ICEI introduced in 2004 under one of its developtw@operation programmes,

financed by the European Union and still ongoingSaves (Amazonas State,
Brazil), experimental cultivation of hybridrtemisia annua, unprecedented in the
Amazonas region, using seeds and scientific aguiceided by the University of
Campinas (more precisely, the CPQBA, Centro Plscigiinar de Pesquisas
Quimicas, Bioldgicas e Agricolas, AgrotechnologyiBibn, coordinated by Prof.
Pedro Melillo de Magalhaes). After 6 months, thstfiplants generated by the
seeds provided by the CPQBA were certified by Umigaas containing a more
than satisfactory level of artemisinin (rangingvieetn 0.8-1 per cent).
The seeds produced by these plants are viableydegtive and reproducible. The
second-generation seeds have already been harvastédhe third generation is
about to be ready for harvest. During these geioeiatthe better plants are
selected in terms of late flowering and high argnin content.
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Seeds and cultivation of artemisia at Silves (Manay Brazil), 2006

In the area of Silves (State of Amazonas, Brazil)early distribution of bags
containing Artemisia annua dried leaves provided by Unicamp-CPQBA has
already taken place, in collaboration with basialteare services.

Artemisia kits for the controlled distribution at Silves
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The results, as empirically collected by logaluntary personnel, so far
appeared very satisfactory; plasmodium levels hslvewn a vertical decrease
since the very first administration.

By putting 5/7 grams of artemisia dried leaued liter of boiling water and
drinking the infusion for 7 days, 4 times a daye thfficacy seems to be
comparable to those obtained by taking the coneratiantimalarial drugs.

This evidence is partly supported by a study cdroet at Bukavu, Republica
Democratica del Congo, by Dr. Mueller from the Umsity of Tubingen,
Germany (inTransaction of the Royal of Tropical Medicine and Hygiene, 2004,
98, pp. 318-32), “Randomized Controlled Trial OfTAaditional Preparation Of
Artemisia Annua L. (Annual Wormwood) In The Treatment Of Malaridlarkus
S. Mueller*, Nyabuhanga Runyambo, Irmela Wagner, Steffen Bamrm Klaus
Dietz, Lutz Heidé&.

The encouraging results obtained so far supgberteffectiveness of the tea in
malaria falciparum treatment, showing it is a viable alternative wangnhe and
other conventional drugs against which the plasmudias already developed
resistant strains in different geographical areas.

For the most part of the world population (@30 per cent), deprived of
access to effective commercial drugs, growing pesit and administering the tea
would mean appropriating a costless treatment ovea effectiveness, available
locally following a short controlled cultivationge

Artemisia annua tea today

The latest statistics confirm that malarighis third important world pandemics;
40 per cent of world population (2.4 billion pegpie exposed to this disease that
affects half billion people/year and kills almost@lions.
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Map 2. Drug resistance developed b. falciparum. WHO Pilot Centres data, 2004
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Several measures have been undertaken to stopwifus situation, ranging from
efforts in pharmaceutical R&D (e.g. the cases cddfsthe new nonprofit drug
resulting from the collaboration between Sanofi-Ai® and Médecins Sans
Frontiéres, and Asnigthe patent-free drug developed by Farmanguinimsiiz

| and DNDi-Drugs for Neglected Diseases)
Also, to innovation in entomology, envisaging theeation of a genetically
modified anopheles (vector of theplasmodium).

3 for further detailshttp://www.msf.org/msfinternational/invoke.cfm?otijiel=117D4F12-5056-AA77-
6CA4A3B4A95E178B&component=toolkit.pressrelease&moet=full_html

“for further details:
http://www.dndi.org/cms/public_html/insidearticletting.asp?Categoryld=166&SubCategoryld=167 &Artidted 77& Templateld=1
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Among these innovative tools to fight malamdyich is the role for artemisia
tea? Can it still be considered a valuable todigiat malaria?
The answer of scientists and physicians is affiveatartemisia tea is an effective
tool for fighting malaria in endemic, marginal amardly accessible areas.

ICEl's proposal is not to use artemisia teaunban areas where medical
services are available and the disease can beotiedtby low-cost drugs.

Our target are marginal and hardly accessipeas, where people have no
access to any kind of drug if not episodically aftén randomly.

We have so far identified two lines of action:
A) The first concerns the use of artemisia tea anagrgency tool enabling people
affected by the most virulent and aggressive fofrmalaria to reach health clinics
that are often located many travelling days awasingJthe tea in these cases could
save many lives otherwise threatened by marginalipnditions. Today this
dramatic situation is somehow addressed by progidiartesunate-based
suppositories (an UNICEF-UNDP-WORLD BANK-WHO project, that saved
many children’s lives by enabling them to reach tlearest medical services).
Again, it is obvious that the crucial issue, acdesdrugs, is not removed in this
way. In such difficult contexts, artemisia tea capresent today the only hope to
survive for thousands of people, notably childred alderly.
B) A second intervention strategy is based on theraegt that assuming artemisia
tea since the early years of life could help totemrihe huge infant mortality rates
due to malaria. While this might delay the develeptof immunity that normally
occurs in children aged about seven years, it cenlable many children, the
weakest ones, who would be bound to certain deasyrvive for the time needed
to develop immunity to thplasmodium falciparum, normally occurring only in the
most resistant subjects living in endemic areaselgain, artemisia tea offers the
only opportunity for a normal life, or nearly sm contexts where malaria is a
health and economic plague.

® for further detailshttp://www.who.int/tdr/publications/tdrnews/news&8£sunate.htm
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| Doubts

While part of the academic/medical world suppdhe use of artemisia tea, the
rest remains sceptical and opposed.
Perplexities concern: 1) the possible insucgenf resistance to artemisinin, the
very last bastion against malaria; 2) the use ainptea instead of the effective
conventional drugs available on the market.

1) Insurgence of resistance:
The Plasmodium falciparum has already developed strains resistant to most
conventional antimalarial drugs, with the relevexteption of artemisinin.

ArgumentsagainstusingA. annua tea :

a) using artemisia tea, as a monotherapy, might speethhe development of
the much-feared resistance to the last effectiod¢ against malaria; conversely,
most commercial antimalarial drugs combine two moles (e.g., artesunate and
amodiaquine, or artesunate and mafloquine), justdier to hamper the process of
developing resistance.

b) In addition, concerns have been expressed abouh@noper use of tea by
the populations with access to artemisia cultivgt®o adding a further factor of
risk of development of resistant strains.

In the face of this criticism, that part of theesdific world in_support of the use
of artemisia tea argues that:

a) Using a natural tea cannot be considered a moragiheBesides artemisinin,
the plantArtemisia annua contains other ingredients effective against nmalar
falciparum: artemetin, casticin, chrysoplenetin, chrysosph&n@and cirsilineol,
and other 50 substances compounding the biochesticadture of the plant, and
no case has been recorded in the literature ofasip@ developing resistance to the
total extracts of any plant. “Monotherapy” meansuasing only one molecule, one
active ingredient, that can only be obtained by @em laboratory processes. In
addition, several monotherapy drugs based on onecuole already exist, e.g.
artesunate, that are used in many areas of the \@eremergency tools against the
most virulent and aggressive forms of malaria, ®rsarrogates of conventional
antimalarial drugs against which the plasmodiumdieesady developed resistance;

b) The issue of improper use of drugs has nothingldowith their form,
whether tea or tablet, syrup, suppository...

The incorrect use of drugs involves all countriasluding the Western ones, and
all treatments, even the most common drugs whicle lieeen available on the
market for many years, such as the antibiotics.
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Only an adequate and steady flow of information fathing on how to use any
drug may reduce the problem of improper use or ptera abandonment of
therapy. Training the local personnel in productigmeparation and use of
artemisia tea is a fundamental part of the prograsmrhat ICEI intends to
implement. Based on our previous experience inAtmazons, we are convinced
that the local populations are able, also becatisleetr long-standing familiarity
with phytotherapies, to learn very quickly the impnce of a correct use and to
transmit the acquired knowledge. Indeed, this ecigely what happened in the
past with quinine, an antimalarial drug that sanedions of lives and was used, as
a plant bark extract, precisely in form of tea.

2) Why a tea instead of conventional drugs:

Another point of criticism by many concerns trlee of a natural tea instead of
clinically tested drugs, with precise percentageésaiive ingredients and exact
dosage.

The problem here would be related to the apsom of a lower than-needed
guantity of active ingredient, that in the longntecould create a risk of raising the
much-feared resistance.

In response to such fears, experts object thavdinety of Artemisia annua that
should be used for the tea is, as above mentigdhedgsult of plain hybridization
of Artemisia annua that has been used for over 2,000 years in Chvhare no
evidence of resistance has been detected. Bastdsomybridization, prof. Pedro
Melillo de Magalhaes at Unicamp-CPQBA bred a varadtArtemisia annua with

a high and steady level of artemisinin, rangingMeein 0.8-1 per cent of the plant
biomass. This means that the natural hybridémisia annua produces exactly
the required level of the active ingredient, thugvpnting risk of assuming
insufficient doses and thereby the insurgence $tant strains.

Healthcare self-reliance

The aim of ICEI (necessarily to be shared wither public and private bodies)
Is to free marginal communities from relying oneirmhittent supply of effective,
but expensive commercial drugs. Indeed, in theffieut contexts the problems of
malaria and impaired access to care are furthepoanded by the equally serious
plight of counterfeit drugs.

Self-reliant, controlled artemisia cultivatiggractice would meet two crucial
need:

1) access to a safe and effective treatment agaimsalaria for everybody:
Growing artemisia in remote, isolated areas coualdesthe problem of access
to drugs, thus offering to local communities an aynity for healthcare self-
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reliance. Following adequate training on cultivatiechniques, the populations of
malaria-plagued areas could be able to producenamtously just the quantities of

artemisia they need and, once trained on the sipngleedures of tea preparation
and assumption, become self-reliant in malariatimeat. Considering the high

share of cases occurring each year, mostly in,ris@hted areas, this could mean
ensuring better and more decent life conditionsitbons of people.

2) a zero-cost therapy

In marginal, rural areas, where malaria is emdethe problem of access to
drugs is further compounded, even when drugs aataie, by their unaffordable
costs. In rural areas, notably in Africa, familee® numerous (on average, 7 to 10
members), with a very low average age and incomasdan hardly cover food
subsistence. It is obvious that when the membertheffamily are affected by
malaria four-five times a year, even the least agpe drug (e.g., 1 US $ per dose)
becomes unaffordable.
Establishing controlled cultivation and trainingcéb volunteers and healthcare
operators on artemisia tea use would offer margiaaimunities a steady access to
effective, zero-cost malaria treatment, with anremus social impact that will
hopefully spread in time to the whole African coetit. It is noticeable that one
hectare cultivated with selectédtemisia annua produces sufficient doses to cure
about 100,000 people.

Work at the institutional level

In Brazil ICEI, following intense exchangesthviseveral public and private
bodies, has finalized an important agreement wittePharma contributing to the
purchase of one lot of 2 tons d&frtemisia annua, with standard certified
artemisinincontent,needed to start the first proper clinical trialastemisia tea,
that will be carried out at the hospital of Tucu(8tate of Para). The protocol for
this clinical trial was approved by the Brazilianiniétry of Health, ANVISA
(Agéncia Nacional de Vigilancia Sanitaria), and gaeking by a precise dosage
was ensured by Farmanguinhos Laboratory (Ministigtealth -FIOCRUZ)

This clinical trial will be aimed to show, @nscientific basis, the efficacy of
artemisia tea as a stand-alone treatment for maalptting an end to its role of
mere supplement to conventional drugs, so far iegdxy the lack of systematized
and certified data.

Another crucial achievement was the reinforpadtnership with Prof. Pedro
Melillo and Unicamp-CPQBA, the most important bieafical and agricultural
research centre of Latin America; partnerships tase been established with the
University of Salento, the University of Bari anther public and private institutes.
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Artemisia with standard level of active ingredienor clinical trial

The first clinical trial

The latest step of this process was the redecision of the Instituto Evandro
Chagas and The Hospital of Tucurui to carry odtracal trial of Artemisia annua
tea according to WHO guidelindsor this, The University of Campinas provided a
certified lot and Farmanguinhos laboratory packedlliowing the GLPs.

The trial, the first ever carried out anywhereghe world in accordance with
international scientific standards, should defigierase any doubts concerning the
safety and effectiveness Aftemisia annua tea.

As emerged in the meeting held on March 18828 Campo do Jordgceven
if artemisia tea could hardly find its applicationBrazil, a country with a properly
functioning national health system, it will represa valuable tool to save many
lives in those countries, mainly in Africa, wheralaria is endemic and weak
national health systems are unable to offer propes.

The number of African countries willing to join tkame clinical trial oArtemisia
annua tea, with the same material, is on steady incre&aamnbia, Nigeria,
Cameroon, Senegal, and the D.R. of Congo will start implementing the study,

® During the Tropical Medicine Symposium held at @asido Jordao (State of S. Paulo, Brazil), a teni
meeting was held ‘behind closed doors’; it wasratesl by the most outstanding Brazilian experts alania,
officers of the Brazilian Ministry of Health, memts of OPAS (Pan-American Organization of HeakthJJCAP-
CPQBA (Research Centre of San Paolo State, Biazil)ICEI as the organization which started the gge®f
sensibilization and lobbying at the institutionaél.
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and many others are about to take a decision Wiale imposed by the present
emergency, is also sending a strong political signtne international agencies.

l T
|1
l '
éntetido por Envelope:
25 gde folhasde A annua
am 0,8 - 1,0% dearfemisinina.
l )

LPTI'E UNICO PARAEN 'A|$ CLINICO DE
IANTIMALARICO -PROTGCOLO 05-07
i Participacao: CRQBA/JINICAMP;

FARMANGUINHQS/FIGCRUZ;
ICEL; SCTI/MS.

Valido até sete bmkoos.
Proibida aVend nojomércio

0[J0 MEDICAMENTO DEVE SE NFIDO FORA DO

H LQi\NCE DAS CRIANCAS. CONSERVAR EM TEMPERATURA
Rt Cres e PIENTE (15 A 30 °C). PROTEGER DA LUZ E UMIDADE.
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Pack of Artemisia annua dried leaves to be used for clinical trial, produed by University of Campinas and
packed by Farmanguinhos in collaboration with ICEI

An ethical choice

The option to adopt or not the treatment basedrtemisia tea in marginal,

rural and malaria-endemic areas, cannot be disdusgelusively in scientific
terms.
The legitimate concern, by part of the medicalfsitiie world, about the possible
insurgence of resistant strains Riismodium falciparum, may result in a myopic
debate (mostly internal to the Western scientifarld), leaving in the background
the emergency ongoing in Africa, where malaria iibnlg one child every 30
seconds.
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Children affected by malaria in Africa

Even the most skeptical scientists, (like nexstial workers, basic healthcare
operators, missionaries, local officers), facechwiite question of saving or not a
single human life, must admit that, where no aceessts to any kind of drug,
using artemisia tea would undoubtedly be an etlicaice.

Some data
A mature plant of\rtemisia annua ensures about 10 complete treatments;
» One hectare cultivated wilrtemisia annua hosts 8,000 to 10,000 artemisia
plants;
» One cultivated hectare can therefore y#&0d000/100.000 doses.
» One soccer field cultivated widrtemisia annua can heal all the spectators!

Based on our previous work in the Brazilian a@ons, meetings with
outstanding malaria experts and members of seag@hcies active in endemic
areas, and internal discussion between ICEl memlvegsare convinced that
carrying forward our programme to spread the us&misia annua tea is, more
than an ethical choice, a moral duty. Tens of thods are dying today not
because a cure does not exist, but because thegoareached in time by it,
because they are living too far from urban centvesoo poor to afford it;
Artemisia annua can already now prevent all this by making thedivof many
people more human and decent.

Contacts:

artemisia@icei.it

Domenico Abbate —ICEI Special Initiatives
Tel +39 02 36582774
domenicoabbate@icei.it
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