
ABSTRACT

Case management – rapid diagnosis and prompt administration of artemisinin-
based combination therapy (ACT) – is a fundamental pillar of recommended malaria 
interventions in Somalia. Unfortunately, the emergence and spread of drug resistant 
IDOFLSDUXP� SDUDVLWHV� FRQWLQXHV� WR� SRVH� D� FRQVLGHUDEOH� WKUHDW� WR� H΍HFWLYH� FDVH�
management.

:LWK� WHFKQLFDO� DQG�ȴQDQFLDO� VXSSRUW� IURP�:+2�� WKH�HɝFDF\�RI� UHFRPPHQGHG�$&7V�
has been regularly monitored in sentinel sites since 2003. These studies provided 
evidence that supported the adoption of artesunate-sulfadoxine/pyrimethamine as 
ȴUVW�OLQH� WUHDWPHQW� LQ� ����� DQG� DUWHPHWKHU�OXPHIDQWULQH� DV� VHFRQG�OLQH� WUHDWPHQW�
LQ�������(ɝFDF\�VWXGLHV�FRQGXFWHG�EHWZHHQ������DQG������VKRZHG�KLJK�DUWHVXQDWH�
sulfadoxine/pyrimethamine treatment failure rates of 12.3% - 22.2%, above the 
WKUHVKROG�������IRU�D�FKDQJH�RI�WUHDWPHQW�SROLF\�DV�UHFRPPHQGHG�E\�:+2��7KLV�ZDV�
DOVR� DVVRFLDWHG� ZLWK� KLJK� SUHYDOHQFH� RI� TXDGUXSOH� DQG� TXLQWXSOH�PXWDWLRQV� LQ� WKH�
GLK\GURIRODWH�UHGXFWDVH��3IGKIU��DQG�GLK\GURSWHURDWH�V\QWKDVH��3IGKSV��JHQHV��ZKLFK�
DUH�DVVRFLDWHG�ZLWK�VXOIDGR[LQH�S\ULPHWKDPLQH�UHVLVWDQFH��

%DVHG�RQ�WKHVH�ȴQGLQJV��QDWLRQDO�PDODULD�WUHDWPHQW�JXLGHOLQHV�ZHUH�XSGDWHG�LQ�������
ZLWK�DUWHVXQDWH�VXOIDGR[LQH�S\ULPHWKDPLQH� UHSODFHG�E\�DUWHPHWKHU�OXPHIDQWULQH�DV�
ȴUVW�OLQH� WUHDWPHQW� DQG� GLK\GURDUWHPLVLQLQ�SLSHUDTXLQH� UHFRPPHQGHG� DV� VHFRQG�
OLQH�WUHDWPHQW��6XEVHTXHQW�HɝFDF\�VWXGLHV�LQ������DQG������FRQȴUPHG�WKDW�ERWK�WKH�
FXUUHQW� ȴUVW�� DQG� VHFRQG�OLQH� WUHDWPHQWV� UHPDLQ� KLJKO\� HɝFDFLRXV� �FXUH� UDWH� DERYH�
�������7HFKQLFDO�DQG�ȴQDQFLDO�VXSSRUW�IURP�:+2�KDV�EHHQ�LQVWUXPHQWDO�LQ�JHQHUDWLQJ�
evidence that informs malaria treatment policy and should therefore continue to 
HQVXUH�WKDW�H΍HFWLYH�WUHDWPHQWV�DUH�DYDLODEOH�WR�PDODULD�SDWLHQWV�LQ�WKH�FRXQWU\�
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Background
Malaria remains a major global public health problem 
with an estimated 229 million cases and 409 000 deaths in 
2019 [1]. Most of the malaria cases (94%) and deaths 
(94%) occurred in the African Region. Case management 
– prompt diagnosis and effective treatment – is a
fundamental pillar of the essential malaria interventions
recommended by WHO. Unfortunately, the emergence
and spread of drug resistant malaria parasites continues to
pose a considerable challenge to controlling malaria. The
development of Plasmodium falciparum resistance to safe
and cost-effective monotherapies like chloroquine and
sulfadoxine-pyrimethamine [2] led to an increase in
malaria mortality [3, 4].

In order to mitigate the problem WHO recommended the 
use of artemisinin-based combination therapy for the 
treatment of uncomplicated malaria in 2001 [5]. 
Artemisinin and its derivatives have short half-lives (1-3 
hrs) and would result in poor cure rates when used as 
monotherapy [6]. Combining them with a long half-life 
partner drug ensures sustained anti-malarial pressure after 
the blood levels of the artemisinin component has fallen 
below therapeutic levels, leading to increased treatment 
efficacy and reduced selective pressure for resistance. 
Artemisinin-based combination therapy (ACT) is founded 
on the ability of the artemisinin component to rapidly 
reduce parasite biomass leaving few parasites to be 
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cleared by the the partner drug and eventually reducing 
the pool of parasites from which resistance can emerge 
[7].

The currently recommended ACTs are artemether-
lumefantrine, artesunate-amodiaquine, artesunate-
sulfadoxine/pyrimethamine, artesunate-mefloquine, 
dihydroartemisinin-piperaquine and artesunate-
pyronaridine [8]. All P. falciparum endemic countries 
have adopted ACTs as first or second-line treatment for 
uncomplicated malaria following the WHO 
recommendations [1].  The recommended treatments for 
severe malaria are parenteral artesunate (first choice), 
intramuscular artemether (second choice) or parenteral 
quinine (third choice) [8]. ACTs have also proven to be 
effective against Plasmodium vivax infection and are 
recommended in areas with chloroquine resistant P. vivax 
[8].

Malaria in Somalia 
Malaria is an important health problem in Somalia with 
about 51% of the total population (7.6 million) living in 
areas where the burden of disease is >1 case per 1000 
population [1,9,10]. Due to climatic and meteorological 
factors, malaria transmission varies between different 
parts of the country, ranging from unstable and epidemic-
prone areas in the north and in some of the central regions 
to moderate-to-high transmission in the southern regions. 
In areas with stable transmission particularly along the 
Juba and Shabelle rivers, children below 5 years, pregnant 
women and non-immune migrants carry most of the 
disease burden. In the unstable transmission settings 
including epidemic-prone areas, all age groups are 
affected. There are two transmission seasons coinciding 
with the two wet seasons: April to June and October to 
November. 

The dominant malaria species in the country has been 
P. falciparum accounting for more than 95% of the 
infections [9]. However, an increased proportion of P. 
vivax has recently been reported from the North-east 
region (Puntland state). Screening of patients (n=697) 
with a history of fever attending health facilities in Bosaso 
town from 4 January to 14 February 2016 showed 49.8% 
(347/697) test positivity rate of which 74.4% (258/347) 
and 25.6% (89/347) were P. falciparum and P. vivax, 
respectively, (unpublished data from the Puntland Malaria 
Control Program). 

There are limited national data on the true burden of 
malaria in Somalia. The World malaria report 2020 
estimated that there were around 759,000 cases and 1,942 
deaths in Somalia in 2019 [1]. It is important, though, to 
note that there are different factors which make it difficult 
to arrive at a true malaria burden in the country. The 
protracted civil war that led to the collapse of public 
institutions, including health services, has affected the 
availability and accessibility of public health facilities 
with reliable laboratory diagnostic facilities and treatment 
options for malaria. The latest Malaria Indicators Survey 
(2017) showed that febrile patients were more likely to 

seek treatment at a private clinic (59%) or drugstore/
pharmacy (34%) [11]. Routine malaria data in these 
facilities are not captured for the national Health 
Information System (HMIS), which is usually the case in 
public health facilities. 

Providing timely treatment with effective ACT is the 
cornerstone of malaria control strategies in malaria-
endemic countries, including Somalia. Currently 
recommended malaria treatments and chemoprevention 
are summarized in the box below. The process of evidence 
generation and the development of current malaria 
treatment guidelines are described in the following 
sections.

Recommended antimalarial treatments in Somalia, 
2016

Uncomplicated malaria:

• Artemether-lumefantrine as the first-line treatment 
for all species and for all population except 
pregnant women in first trimester

• Dihydroartemisinin-piperaquine as second-line 
treatment for all species and population except 
pregnant women in first trimester.

• Quinine as first line-treatment for pregnant women 
during the first trimester. If quinine is not available, 
or adherence to a 7-day treatment regimen cannot 
be assured, artemether-lumefantrine can be given. 

Anti-gametocyte for P. falciparum:

• Primaquine single dose co-administered with the 
first-line or second-line treatment for falciparum 
infected patients except infants <6 months, 
pregnant women and women breastfeeding infants 
aged < 6months. 

Anti-relapse for P. vivax:

• Primaquine 14-day treatment as anti-relapse for P. 
vivax infection, except infants <6 months, pregnant 
women and women breastfeeding infants aged <6 
months and individuals with G6PD deficiency. 

Severe malaria:

• Artesunate IV or IM (first option) or artemether IM 
(second option) or quinine IV (third option) for the 
treatment of severe malaria at the hospital level.
Where complete treatment of severe malaria is not 
possible and injectables are available, single dose 
im artesunate (first option) or artemether im 
(second option) or quinine im (third option) as a 
pre-referral treatment. Where intramuscular 
injections of these medicines are not available, a 
single dose of rectal artesunate should be given to 
children below 6 years. 

Intermittent preventive treatment during pregnancy 
(IPTp):

• Sulfadoxine/pyrimethamine as IPTp in areas with 
moderate or high transmission.
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Generating evidence to inform 
malaria treatment policy
The efficacy of antimalarial medicines is a critical element 
in the selection of antimalarial medicines to be included in 
treatment policy. Therapeutic efficacy studies, using the 
WHO protocol as the gold standard, are crucial for 
generating evidence to inform malaria treatment policy 
[2]. In therapeutic efficacy studies, the clinical and 
parasitological response of patients to directly observed 
treatment of uncomplicated P. falciparum malaria is 
evaluated prospectively for 28 days (short half-life drug) 
or 42 days (long half-life drug) at selected surveillance 
sites. Drug efficacy outcomes are based on parasite and 
clinical clearance following treatment. Blood samples 
from patients with recurrent parasites during the follow 
up are subjected to polymerase chain reaction (PCR) 
analysis to differentiate recrudescence (true failure) from 
re-infection [2]. Therapeutic efficacy studies help to 
inform about the proportion of patients with treatment 
failure. It also helps to determine the proportion of patients 
with malaria parasites in the blood on day 3 which is 
indicative of partial artemisinin resistance in P. falciparum. 
To complement the therapeutic efficacy studies, molecular 
markers of antimalarial drug resistance are assessed to 
confirm parasite resistance [12]. 

Surveillance sites for monitoring antimalarial drug 
efficacy were successfully established in Jamame (Lower 
Jubba region), Janale (Lower Shabelle region) and Jowar 
(Middle Shabelle) in 2003 and in Bosaso (Bari region) in 
2014. Unfortunately, Jamame and Janale could not be 
accessed from 2013 and 2015, respectively, due to security 
problems. The sentinel sites for monitoring drug efficacy 
have been maintained by the WHO through funding 
provided by both WHO and the Global Fund. The efficacy 
of the recommended first-line and second-line treatments 
for uncomplicated P. falciparum malaria were routinely 
monitored in order to generate critical data to inform 
treatment policy of the country. The findings of therapeutic 
efficacy studies conducted between 2003 and 2017 are 
reported in several publications [13, 15, 16, 17] and 
summarized in Table 1. In addition to efficacy evaluation, 
mutations in the P. falciparum dihydrofolate reductase 
(Pfdfhr) and dihydropteroate synthase (Pfdhps) genes 
associated with SP resistance and the mutations in P. 
falciparum K13 propeller (Pfk13), associated with 
artemisinin resistance, were investigated.

The efficacy of artesunate-sulfadoxine/pyrimethamine, 
evaluated between 2003 and 2006 in Jamame, Janale and 
Jowhar sites, showed high cure rate (94.9-99%) with 
5.1% treatment failure  (Table 1) supporting the treatment 
policy with artesunate-sulfadoxine/pyrimethamine as 
first-line drug in 2005 [14]. As part of routine surveillance, 
therapeutic efficacy of artesunate-sulfadoxine/
pyrimethamine was again assessed in Jamame, Janale and 
Jowhar in 2011 and in Bosaso in 2015. These studies 
revealed high treatment failure rates, 22.2% in Jamame 
and 12.3% in Bosaso, while the treatment failure rates for 
Janale and Jowhar were below 5% (Table 1)

Table 2 shows the patterns of Pfdfhr/Pfdhps mutations 
at the four sites in 2014-2015. High levels of combined 
Pfdfhr/Pfdhps mutations (quadruple or quintuple) 
associated with clinical failure with sulfadoxine/
pyrimethamine were observed in Jamame (59.3%) and 
Jowhar (41.2%) in 2011 [15] and in Bosaso (88.9%) in 
2015 [16]. The high treatment failure rates with artesunate-
sulfadoxine/pyrimethamine observed in Jamame and 
Bosaso were associated with quadruple or quintuple 
mutations. The finding confirmed that artesunate-
sulfadoxine/pyrimethamine was failing as first-line 
therapy due to resistance to sulfadoxine/pyrimethamine, 
the partner drug. Despite the presence of Pfdfhr/Pfdhps 
quadruple and quintuple mutations, the rate of treatment 
failure with artesunate-sulfadoxine/pyrimethamine in 
Jowhar was very low. The stronger immunity of the older 
study population in Jowhar compared to Jamame may 
have masked the in vivo treatment failure [15]. Studies 
evaluating the efficacy of artemether-lumefantrine 
conducted in Janale, Jowhar and Bosaso between 2013 
and 2017 [16, 17] showed PCR corrected treatment failure 
rates below 3% (Table 1). Similarly low rates of PCR 
corrected treatment failure (below 3%) were observed in 
patients treated with dihydroartemisinin-piperaquine at 
the Jowar and Bosaso sites in 2016 (Table 1).

The need for regular updating of 
evidence-based treatment guidelines 
The results of therapeutic efficacy studies are the main 
reference from which national malaria programmes 

Table 1. Summary results of therapeutic efficacy studies in 
surveillance sentinel sites in Somalia 2003–2017.  (*PCR 
analysis to differentiate recrudescence from new infection was 
not done; AS-SP = artesunate-sulfadoxine/pyrimethamine; AL 
= artemether-lumefantrine, DHA-PPQ = 
dihydroartemisinin-piperaquine)

Test 
Drug

Study 
Year

Study 
Site Cases

Treatment 
Outcome

Source

Failure 
rate  
n (%)

Cure 
rate  
n (%)

AS-
SP

2003-
����


Jamame 98 ������� ���������

[13]Janale �� 1 (1.0) �������

-RZKDU 99 1(1.0) 98 (99)

2011 Jamame 81 18 (22.2) ���������

>��@Janale 91 ������� ���������

-RZKDU �� 1 (1.0) �������

���� Bosaso 81 10 (12.3) ���������

>��@

$/

2013 Janale �� 0 100 (100)

-RZKDU 100 1 (1.0) 99 (99)

���� Bosaso 100 ������� ���������

���� -RZKDU �� 0 ��������
>��@

Bosaso �� 0 ��������

'+$�
PPQ

���� -RZKDU �� 1 (1.0) 102 (99)
[13]

Bosaso* 80 ������� ���������
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determine their national treatment policy. To ensure the 
efficacy of medicines listed in national malaria treatment 
policies, WHO recommends that National malaria 
programmes adopt antimalarial medicines with a 
parasitological cure rate of more than 95%. The efficacy 
of recommended medicines should be monitored at least 
every two years at surveillance sentinel sites. A change in 
the national malaria treatment policy should be initiated if 
the total treatment failure rate reaches 10% or greater [2]. 

The first Somali national treatment guidelines were 
developed in 2005 following a consensus meeting held in 
Nairobi where artesunate-sulfadoxine/pyrimethamine 
was recommended as first line treatment [14].  The 
guidelines were updated in 2011, keeping artesunate-
sulfadoxine/pyrimethamine as first-line treatment and 
recommended artemether-lumefantrine as second line 
treatment for uncomplicated malaria. Therapeutic efficacy 
studies conducted in 2011, 2013 and 2015 revealed high 
treatment failure rates of 12-22% following artesunate-
sulfadoxine/pyrimethamine treatment [15,16]. These 
treatment failure rates were above the 10% threshold level 
recommended by WHO for changing antimalarial 
treatment policy [2]. Furthermore, studies evaluating 
artemether-lumefantrine and dihydroartemisinin-
piperaquine treatments showed high cure rates (>97% 
cure rate) in treating uncomplicated falciparum malaria 
[16, 17].  On the basis of this evidence, the national 
malaria treatment guidelines were again updated in 
February 2016, replacing artesunate-sulfadoxine/
pyrimethamine with artemether-lumefantrine as first-line 
treatment and recommending dihydroartemisinin-
piperaquine as second-line treatment [18]. These ACTs 
are recommended for all malaria species. 

The objectives of treatment for uncomplicated malaria 
are to cure (radical) the infection rapidly, prevent 
progression to severe disease, reduce transmission of the 
infection to others and prevent the emergence of anti-
malarial drug resistance. The objectives of treatment for 
severe malaria are to prevent death, neurological deficit 
and recrudescence. In settings where a diagnostic option 
(microscopy or rapid diagnostic test) is available, it is 
recommended that only confirmed cases be treated with 
artemether-lumefantrine. In settings where diagnostic 
service is not available, treatment with ACT should be 

based on clinical diagnosis. The guidelines also provide 
recommendations for anti-malarial medicines for 
intermittent preventive treatment during pregnancy in 
settings with moderate and high transmission of malaria. 

The current updated guidelines from 2016 (see box) 
provide adequate information to health workers on the 
specific details of malaria treatment for both uncomplicated 
and severe malaria infection at different levels of the 
health care system. Health workers at all levels of health 
care delivery services were trained on the guidelines. 
Therapeutic efficacy studies conducted in 2017 confirmed 
that the currently recommended first-line (artemether-
lumefantrine) treatment for uncomplicated malaria 
remains efficacious. 

Concluding remarks
The emergence of P. falciparum resistant to antimalarials 
continues to pose a threat to the provision of effective 
antimalarial treatment, underscoring the need to monitor 
the efficacy of currently used ACTs at least every two 
years, as recommended by WHO [2]. With technical and 
financial support from WHO, the efficacy of recommended 
ACTs was regularly monitored, providing important 
evidence for national malaria treatment guidelines. This 
support was critical at a time when public health services 
were collapsing due to the protracted civil war. Continued 
technical and financial support from WHO would serve to 
ensure that effective treatments are made available also to 
future malaria patients in the country.

Summary in Somali

Table 2. Combined Pfdhfr and Pfdhps mutants detected in Jamame, Janale and Jowar sites in 2011 and in Bosaso in 2015.  (n refers 
to number of specimens tested)

Pfdhfr/Pfdhps combined mutation -DPDPH��Q ��� -DQDOH��Q ��� -RZKDU��Q ���� Bosaso (n=90)

7ULSOH���Ζ���5����1�:LOG�W\SH - - - 10 (11.1%)

7ULSOH�PXWDQW��1��Ζ�6���1���6���$ - 3 (3.8%) - -

7ULSOH�PXWDQW��&��5�6���1���6���$ - - 2 (2.0%) -

7ULSOH�PXWDQW��&��5�6���1���$���* 2 (2.3%) - - -

Quadruple ���������� �������� ���������� -

1��Ζ�6���1�	�$���*�.���( 19 (22.1%) �������� ���������� 12 (13.3%)

&����6���1�	�$���*�.���( 11 (12.8%) - 3 (2.9%) -

Quintuple ���������� �������� ���������� ����������

1��Ζ��&��5�6���1�	�$���*�.���( ���������� �������� ���������� 10 (11.1%)

��Ζ����1����*����(����* - - - ����������

CINWAAN 
Tilmaamaha habraaca haatan ee daaweynta duumada 
Soomaaliya:  talooyin ku qotoma  daliilo cad

SOOKOOBID
0DDUH\QWD� [DDODGDKD� GXXPDGD�� EXNDDQND� TDED�
FXGXUND� GXXPDGD� HH� EDDULWDDQND� L\R� GDDZH\QWD�
degdegga loo sameeyo iyaddoo la adeegsanayo  
GDDZDGD� LVNX� GKDIND� DK� HH� NX� VDOH\VDQ� DUWHPLVLQLQ�
�� ZDD� WLLU� DDVDDVL� X� DK� WDORR\LQND� ZD[� ND� TDEDVKDGD�
FXGXUND�GXXPDGD�HH� 6RRPDDOL\D��1DVLLE� GDUURVH�� VRR�
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KDZOJDOND�[DUXPDKD�FDDȴPDDG�HH�ORR�[XVKD\�XUXULQWD�
[RJWD�[DDODGDKD�FXGXUND��VHQWLQHO�VLWHV��WDQ�L\R�����GLL��
'DUDDVDGDKDDQL� ZD[D\� EL[L\HHQ� FDGGD\Q� WDDJHHUD\VD�
DQVL[LQWD� LVWLFPDDOND� GDZRR\LQND� DUWHVXQDWH�
VXOIDGR[LQH�S\ULPHWKDPLQH� �����WLL�� RR� JDOD\� VDIND�
NRRZDDG� HH� NX� GDDZH\QWD� FXGXUND� GXXPDGD�� L\R� LQ�
DUWHPHWKHU�OXPHIDQWULQH�ORR�[XOD\�VDQQDGNLL������VDIND��
ODEDDG�HH�NX�GDDZH\QWD�

'DUDDVDGR� OD� [LULLUD� ZD[� NX� RROQLPDGD� GDDZDGD� RR�
OD� VDPHH\H\� LQWLL� X� GKD[H\VD\� ����� L\R� ����� ZD[D\�
PXXML\HHQ� KRRV� GKDF� ZH\Q� RR� NX\LPLG� ZD[WDUND�
GDDZDGD� DUWHVXQDWH�VXOIDGR[LQH�S\ULPHWKDPLQH� RR�
JDDUWD\� ������ �� ������� RR� ND� VDUUH\VD�KHHUND� ����RR�
ODJX�VDOHH\H\�LQ�KDGGLL� OD�JDDUR�VL\DDVDGGD�GDDZH\QWD�
OD�EHGGHOR��VLGD�D\�NX�WDOLVD\�:+2��7DQL�ZD[D\�OD�[LULLUWDD�
EDDKVDQDDQ� JDDUD\VD� DIDU�MLEEDDU� L\R� VKDQ�MLEEDU� HH�
LVEHGHOND� KLGGR�ZDGDKD� �*HQH�PXWDWLRQ�� RR� VDPHH\D�
HQ]LP\DGD� �HQ]\PHV�� GLK\GURIRODWH� UHGXFWDVH� �3IGKIU��
L\R� GLK\GUR� SWHURDWH� V\QWKDVH� �3IGKSV��� NXZDDVRR�
NHHQD�X�DGNH\VL�VXOIDGR[LQH�S\ULPHWKDPLQH�RR�GDDZR�
X�DK�FXGXUND�GXXPDGD�

Ζ\DGRR�ODJX�VDOH\QD\R�QDWLLMRR\LQNDDV��D\DD�WLOPDDPDKD�
GDDZH\QWD� GXXPDGD� TDUDQND� OD� FXVERRQH\VLL\D\�
������ L\DGRR� DUWHVXQDWH�VXOIDGR[LQH�S\ULPHWKDPLQH�
ODJX� EHGGHOD\� DUWHPHWKHU�OXPHIDQWULQH� RR� QRTGD\�
GDDZH\QWD� VDIND� NRRZDDG� L\R� GLK\GURDUWHPLVLQLQ�
SLSHUDTXLQH�RR�ODJX�WDOL\D\�LQXX�QRTGR�GDDZH\QWD�VDIND�
ODEDDG��'DUDDVDGDKDDV�ZD[�NX�RROND�DK�HH������L\R������
OD� VDPHH\H\�ZD[D\� [DTLLML\HHQ� LQ�GDDZH\QWD� NRRZDDG�
L\R�WDQ�ODEDDGED�D\�ZHOL�\LKLLQ�NXZR�DDG�ZD[WDU�X�OHK�RR�
KHHUND�GDDZH\QWRRGX�ND�VDUUHH\R����������7DDJHHUDGD�
IDUVDPR� L\R� GKDTDDOH� HH� :+2� ZD[D\� NDDOLQ� ZH\Q� ND�
JH\VWHHQ�VRR�VDDULVWD�FDGH\PR�ZDUJHOLQD\D�VL\DDVDGGD�
GDDZH\QWD�GXXPDGD��KDZODKDDVQH�ZDD�LQ�OD�VLL�ZDGDD�
VL� ORR� KXEL\R�� LQ� GDDZR� ZD[�NX�RRO� DK� ORR� KHOL�NDUR�
EXNDDQND�GXXPDGD�TDED�HH�NX�VXJDQ�GDOND�
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