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Figure	  1.	  	  Malaria	  endemic	  countries	  divided	  according	  by	  WHO	  regions.	  	  	  
Source:	  [3].	  
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This section describes (i) the graphs shown in the Regional 
Profiles; (ii) the strategy to assess trends in malaria case inci-
dence; (iii) the criteria used to classify countries as being in 
the control, pre-elimination, elimination or prevention of 
reintroduction phase; (iv) the epidemiology of malaria in 
each Region; and (vi) the trends in malaria case incidence 
and their link to malaria programme implementation.

R.1 Graphs used in Regional Profiles 
The following graphs are shown for each WHO Region:

Figure A. Percentage of cases due to P. falciparum: percentage 
of confirmed cases in which P. falciparum or a mixed infection 
was detected.

Figure B. Population at risk: The population at high risk for malaria 
is that living in areas where the incidence is at least 1 per 1000 
per year (defined at the second or lower administrative level). The 
population at low risk for malaria is that living in areas with less than 
1 case of malaria per 1000 per year (see country profile methods).

Figure C. Annual blood examination rate (ABER): number of 
slide examinations or RDT tests carried out each year in relation 
to the population at risk for malaria, expressed as a percentage 
(see country profile methods).

Figures D–H. Change in number of reported cases: Figure 
D shows the percentage change in the incidence of reported 
confirmed cases between 2000 and 2011 (decrease, downward 
bars; increase, upward bars). For countries in the African Region 
percentage reductions are in rate of hospital admissions (except 
for Algeria, Cape Verde, Sao Tome and Principe, and 5 countries 
in low transmission south-east Africa, where confirmed cases are 
used). Figures E and F show the numbers of cases (or admissions) 
for each country between 2000 and 2011, dividing countries 
between those that are on track to achieve a ≥75% decrease 
in case incidence by 2015 (E) or <75% (F) reduction in malaria 
incidence. Figures G and H present trends in malaria case inci-
dence for each country between 2000 and 2011, again dividing 
countries based on those that are on track to achieve a ≥75% 
decrease in case incidence by 2015 (G) or <75% (H) reduction in 

malaria incidence. The vertical axes in Figures G and H are on a 
logarithmic scale. Countries with an increase in malaria case inci-
dence or for which reported data are not sufficiently consistent 
to make an inference about trends, are presented in the graphs 
for the countries with reductions of <75% (F and H).

Figure I. IRS and ITNs delivered: The vertical bars show the 
proportion of the population at risk for malaria potentially covered 
by IRS and ITNs through preventive programmes.. It is assumed 
that each ITN delivered can cover on average 1.8 people, that 
conventional nets are re-treated regularly, and that no nets are 
replaced before the end of their presumed 3-year lifespan.. 

Figure J. Cases potentially treated with antimalarial drugs: 
Few countries have information systems that record treatments 
given to individual patients. It is therefore necessary to use aggre-
gate information on numbers of treatment courses delivered to 
public health facilities who would receive antimalarial treatment, 
including both those with presumed (treated without testing) 
and confirmed cases, and relate these to the number of patients 
attending health facilities. The proportion of malaria cases poten-
tially treated with any antimalarial in the public sector is the 
number of antimalarial treatment courses delivered divided by 
the number of estimated presumed and confirmed malaria cases 
in the public health facilities, multiplied by 100. The bars for any 
antimalarial treatment show the number of all treatment courses 
supplied in relation to all presumed and confirmed malaria cases, 
including those due to P. falciparum. The bars for ACT show the 
number of ACT treatment courses in relation to the number of 
estimated presumed and confirmed P. falciparum cases reported 
in the public sector. In many countries in sub-Saharan Africa 
patients with clinically diagnosed malaria do not receive a diag-
nostic test but are presumed to have P. falciparum.

R.2  Assessing trends in the incidence of 
malaria 

The reported numbers of malaria cases and deaths are used 
as core indicators for tracking the progress of malaria control 
programmes (the working definition of a case of malaria is 

WHO regions and malaria endemic countries 
Not applicable or malaria-free
African region

Eastern Mediterannean region
European region

Region of the Americas
South-East Asia region

Western Pacific  region

  Source: World Health Organization
Map Production: Global Malaria Programme (GMP), World Health Organization



	   58	  

	  

	  

Figure	  2.	  	  Life	  cycle	  of	  P.	  falciparum	  in	  mammal	  and	  vector	  hosts.	  	  
	  Source:	  [7].	  	  	  
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Figure	  3.	  	  General	  overview	  of	  the	  in	  silico	  analysis	  of	  primers	  for	  16s	  rDNA.	  
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Figure	  4.	  	  Standardization	  of	  PCR	  protocol	  through	  modifications	  in	  reagent	  concentrations	  
and	  annealing	  temperature.	  
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Figure	  5.	  	  Overview	  of	  the	  steps	  followed	  prior	  to	  sequencing	  reaction	  through	  Illumina®	  
platform.	  	  
	  1.	  	  Amplification	  with	  5’overhanging	  adaptors	  from	  Illumina®	  attached	  to	  forward	  and	  
reverse	  primers	  targeting	  V3-‐V4	  of	  16s	  r	  DNA	  is	  performed.	  	  2.	  	  Attaching	  of	  Illumina®	  
default	  index1	  (P7)	  and	  index	  2(P5).	  	  3.	  The	  final	  contruct	  contains	  sequences	  P5/P7	  for	  
binding	  the	  surface	  flow	  and	  also	  sequencing	  primers	  to	  read	  in	  both	  directions	  of	  the	  
amplicon.	  	  Adapted	  from	  [61].	  
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Figure	  6.	  	  Secondary	  structure	  prediction	  of	  EJW02257.1	  retrieved	  from	  PSIRED.	  	  	  
Red	  lines	  indicate	  the	  region	  from	  1605	  to	  1962	  aminoacid	  residues	  where	  the	  NANPL	  
repetitions	  spans	  into	  the	  protein.	  	  Pink	  squares	  denote	  Helix	  structure	  while	  yellow	  
squares	  indicates	  sheet	  structures.	  
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Figure	  7.	  	  IUPred	  disorder	  prediction	  of	  EJW02257.1.	  	  	  
1605	  to	  1962	  aminoacid	  residues	  show	  disorder	  tendency	  score	  higher	  than	  0.8,	  
indicating	  high	  degree	  of	  disorder.	  	  	  
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Figure	  8.	  	  Anchor	  prediction	  of	  EJW02257.1.	  	  
Disordered	  binding	  sites	  below	  the	  curves	  are	  showed	  by	  blue	  bars.	  Blue	  bars	  means	  
sites	  that	  are	  predicted	  to	  be	  prone	  to	  bind	  to	  another	  protein.	  
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Figure	  9.	  	  Number	  of	  readings	  identified	  in	  samples	  and	  controls.	  	  	  
X=identification	  of	  the	  sample.	  	  Y=	  Number	  of	  readings	  identified	  through	  Illumina®	  	  
sequencing.	  
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Figure	  10.	  	  Bacterial	  composition	  of	  abdomen	  portions	  of	  False	  positive	  samples	  identified	  
by	  Next	  Generation	  Sequencing.	  	  	  
Several	  species	  in	  each	  piece	  of	  the	  chart	  correspond	  to	  readings	  that	  match	  with	  more	  
than	  one	  bacterial	  species.	  	  	  
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Figure	  11.	  	  Bacterial	  composition	  of	  False	  Positive	  samples	  in	  head/thorax	  portion	  
identified	  by	  Next	  Generation	  Sequencing.	  	  	  
Several	  species	  in	  each	  piece	  of	  the	  chart	  correspond	  to	  readings	  that	  match	  with	  more	  
than	  one	  bacterial	  species.	  	  	  

	  

20.16	  

17.46	  

6.80	  

6.32	  3.45	  

2.73	  
2.52	  

2.46	  
2.07	  

1.51	  

1.10	  
1.10	  
1.01	  

31.30	  

Pseudomonas	  veronii	  strain	  CIP	  104663	  

Stenotrophomonas	  rhizophila	  strain	  e-‐p10	  

Pseudomonas	  migulae	  strain	  CIP	  105470,Pseudomonas	  
umsongensis	  strain	  Ps	  3-‐10	  

Pseudomonas	  brenneri	  strain	  CFML	  97-‐391,Pseudomonas	  
migulae	  strain	  CIP	  105470,Pseudomonas	  panacis	  strain	  
CG20106,Pseudomonas	  proteolytica	  strain	  CMS	  
64,Pseudomonas	  umsongensis	  strain	  Ps	  3-‐10	  

Streptococcus	  thermophilus	  MN-‐ZLW-‐002	  strain	  MN-‐
ZLW-‐002,Streptococcus	  thermophilus	  strain	  ATCC	  19258	  

Pseudomonas	  geniculata	  strain	  ATCC	  19374	  

Pseudomonas	  antarctica	  strain	  CMS	  35,Pseudomonas	  
congelans	  strain	  P	  538/23,Pseudomonas	  extremorientalis	  
strain	  KMM	  3447,Pseudomonas	  hicuserectae	  strain	  JCM	  
2400,Pseudomonas	  meridiana	  strain	  CMS	  38,Pseudomonas	  
poae	  RE*1-‐1-‐14	  strain	  RE*1-‐1-‐14,Pseudomonas	  po	  Lactobacillus	  acidophilus	  30SC	  strain	  30SC	  

Propionibacterium	  acnes	  KPA171202	  strain	  KPA171202	  

Staphylococcus	  capitis	  subsp.	  urealyticus	  strain	  MAW	  
8436,Staphylococcus	  epidermidis	  RP62A	  strain	  
RP62A,Staphylococcus	  epidermidis	  strain	  Fussel	  

Kluyvera	  cryocrescens	  strain	  12993	  

Lactococcus	  lactis	  subsp.	  cremoris	  SK11	  strain	  SK11	  

Brochothrix	  thermosphacta	  

Others	  
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Figure	  12.	  	  Bacterial	  composition	  of	  True	  Negatives	  identified	  by	  Next	  Generation	  
Sequencing.	  	  	  
Several	  species	  in	  each	  piece	  of	  the	  chart	  correspond	  to	  readings	  that	  match	  with	  more	  
than	  one	  bacterial	  species.	  	  	  
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105470,Pseudomonas	  panacis	  strain	  
CG20106,Pseudomonas	  proteolytica	  strain	  CMS	  
64,Pseudomonas	  umsongensis	  strain	  Ps	  3-‐10	  
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hicuserectae	  strain	  JCM	  2400,Pseudomonas	  meridiana	  
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Figure	  13.	  	  Bacterial	  composition	  of	  An.	  stephensi	  in	  abdomen	  portions	  identified	  by	  Next	  
Generation	  Sequencing.	  	  	  
Several	  species	  in	  each	  piece	  of	  the	  chart	  correspond	  to	  readings	  that	  match	  with	  more	  
than	  one	  bacterial	  species.	  	  	  
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CG20106,Pseudomonas	  proteolytica	  strain	  CMS	  
64,Pseudomonas	  umsongensis	  strain	  Ps	  3-‐10	  Burkholderia	  multivorans	  ATCC	  17616	  strain	  ATCC	  
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Figure	  14.	  	  Species	  composition	  of	  An.	  stephensi	  head/thorax	  portion	  identified	  by	  Next	  
Generation	  Sequencing.	  	  	  
Several	  species	  in	  each	  piece	  of	  the	  chart	  correspond	  to	  readings	  that	  match	  with	  more	  
than	  one	  bacterial	  species.	  	  	  
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Enhydrobacter	  aerosaccus	  strain	  G	  

Staphylococcus	  capitis	  strain	  LK	  499,Staphylococcus	  
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Figure	  15.	  	  Western	  Blot	  of	  the	  false	  positives	  samples	  pool.	  	  	  
	  Lane	  1:	  	  Ladder,	  Lane	  2:	  False	  positive	  pool,	  Lane	  3:	  	  Negative	  control,	  Lane	  4:	  Positive	  
control.	  
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Figure	  16.	  	  SDS	  gel	  stained	  with	  Coomassie	  Blue.	  	  	  
Lane	  1:	  	  Positive	  control,	  Lane	  2:	  	  Negative	  control,	  Lane	  3:	  pool	  of	  samples.	  	  Lane	  4:	  
Ladder.	  	  Red	  arrows	  indicate	  bands	  present	  in	  the	  sample	  and	  not	  in	  the	  controls.	  
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Figure	  17.	  	  CLUSTALW2	  alignment	  of	  the	  sequences	  retrieved	  from	  45kDa	  protein	  
identified	  through	  MALDI	  TOF/TOF	  	  and	  CSP	  from	  P.	  falciparum.	  	  	  
Asterisks	  denotes	  100%	  conserved	  residues.	  	  Dots	  represent	  conserved	  but	  different	  
residues.	  	  Double	  dots	  indicate	  less	  conserved	  substitutions.	  	  Red	  rectangles	  indicate	  
positions	  of	  100%	  conserved	  residues.	  	  Blue	  rectangles	  indicate	  conserved	  residues	  in	  
CSP	  P.	  falciparum	  that	  could	  not	  be	  aligned	  with	  all	  the	  sequences	  due	  to	  gaps.	  	  	  
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Figure	  18.	  	  CLUSTALW2	  alignment	  of	  the	  sequences	  retrieved	  from	  MALDI	  TOF/TOF	  and	  
CSP	  from	  P.	  falciparum	  that	  were	  also	  present	  in	  the	  BLAST	  search	  of	  CSP	  of	  P.	  falciparum.	  	  	  
Asterisk	  denotes	  100%	  conserved	  residues.	  	  Dots	  represent	  conserved	  but	  different	  
residues.	  	  Double	  dots	  indicate	  less	  conserved	  substitutions.	  	  Red	  rectangles	  indicate	  
positions	  of	  100%	  conserved	  residues.	  	  


