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Siagian FE. Int J Community Med Public Health. 2020 Oct,7( 10):xxx-xxx

Table 1: Summary of the findings in 37 studies conducted in some endemic areas in Indonesia concerning malarial related anemia.

Author Design of study,

Location (year of additional info on Total no. investigated Findings
publication) | subject/location

P.vivax 49/67 =73.13% mean Hb 10.41 g/dL
. . . . P. falciparum 18/67=26.86% mean Hb 10.46 g/dL
Mandailing Natal, Yusroh et al”? Crpss sectional and 67 children malaria (+), Malaria based on gender
1 gsnr:t:r‘;mat‘"m’ (2001) g;’s‘:j‘y bealthcare | aged <1 years old . Vivax Male 8/18=44 44%  Female10/18=63 56%
. Falciparum Male 29/49=59.18%, Female 40.81%
All showed morphology of anemia haemolytic
P.vivax 73/76=96.05%, P. falciparum 3.95%
Gender: male 46 (60.53%), female 30 (39.47%)
Padang, o . . Anemia 21/76=27.63%
2 West Sumatera, g%h;g;i E;g;?;ﬁ;;g‘ e 76 patient’s malaria (+) . Mild 12/21=57.14%
Sumatera . Moderate 8/21=38.09%
. Severe 1/21=4.76%
Anemia more prominent on female non pregnant patient
Anemia 165/326=50.61%
Gender of Malaria (+) with anemia (+) patient
. Male 141/165= 8545%
West Bangka, Supriadi'® Cr'oss sectional and 326 patient’s malaria ° . Female 24{165: ]4'5_5% "
3 Sumatera (2018) primary health care positive Ancm}a more prominent on ma}c patient
based Anemia based on type of malaria
. P.vivax 16/165=9.69%
. P. falciparum 113/165=68 48%
. Mixed infection 36/165=21.81%
Microscopic findings 3/55=5.45% malaria (+)
. Cross sectional and . ‘ AI.I Tn.ﬁlaria (+) alz?o suffer from anemia (+)
4 Bengkulu, Flora primary health care 5? pncgn%nt women with Malaria (+) pregnant women
Sumatera (2013) based history of malaria . All suffer from anemia
. All had low TIBC
. All had Fe serum level from low to normal
Mean Hb among malaria (+) with anemia (+)
5 Pesawaran, Central ~ Triwahyuni®! Crpss sectional 40 patients of malaria (+) ML AT e
Lampung, Stunters | (2014) primary health care . Moderate 8.72 g/dl
based . Severe 5.25 g/dl
Negative correlation between parasitemia and anemia

Continued.
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Location

Author
(year of
publication)
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Design of study,
additional info on
subject/location
Cross sectional

Total no. investigated

Findings

19/62=30.64% anemia (+)

6 Pacitan. Bast Java Mardianah” elementary school 62 children with clinical
: (2006) based tary history of malaria 29/62=46.77% experienced recent clinical malaria
7 g:}: T tanBumbu, 2;[2?"“"’"' o Cross sectional and 30 pre t womens Mild anemia 8/22=26,7% among pregnant women who used insecticide-
(Romen) 2014) population based preg treated bed nets that lived in 2 endemic areas of malaria
206 patients Mean Hb for P. vivax and P. falciparum 10g/dL
Kalimantan Avrina et a2t Cross sectional, . Vivax (+) 87 Fever in malaria vivax 31/87=35.63%, malaria falciparum
8 (Borneo) and 2011y primary health- . Falciparum (+) 63/119=52.94%
Sulawesi patient care based 119 . IR e
. Mixed (+) 23 Anemia (Hb<11g/dL) malaria vivax 66.3%, malaria falciparum 37.1%
i 5/50=10% malaria (+) microscopicall
9 North Minahasa, Mongi et al® CIF’SS sl 50 patients with clinical . Sy _I ( ) o m op‘:. Y
5 primary health care- 5 All malaria (+) suffer from anemia
Sulawesi (2014) . symptom of malaria — — - — 5
patient based Statistically, positive correlation of malaria with anemia
78/150=52% malaria (+) microscopically
Sensitivity of Anemia 76.9% and specificity of Anemia 59.7%,
. . % Cross sectional, 150 patients with clinical accuration rate 68.7%
Banggai, Central Arsin et al S ) g . e e . S - - F—
10 Sulawes: (2009) primary health care-  diagnosis of suspect Statistically, Anemia is the most correlated clinical sign of malaria with
' patient based Malaria the result of microscopic examination
In attempt to diagnosis malaria clinically, shivering and clinical anemia
are the best predictor
Male 40/75=53.3%, Female 35/75=46.7% Aged 1-4 years old
26/75=34.7%
) . Bantoyot et Cross sectional, I T Anemia 43/75=57.3%
11 ]ég‘n”t‘r’; SBU‘II';%;‘{ al”’ (2011-  hospital-patient :”j ?ﬁiﬁ? children Type of malaria
’ 2013) based yeurs . Vivax 49/75=65.3%
. Falciparum 13/75=17.3%
. Clinical malaria 13/75=17.3%
Bolaang Lasari ot al2® Cross sectional 9/110=8.18% Malaria (+) microscopically
12 Mongondow, North elementary school 110 students . .
Sulawesi (2013) based 7/9=T77.77% malaria (+) were also anemia (+)
East Sumalata, - Cross sectional . 79/105=75.2% malaria (+) microscopically, male 49 (62%), female 30
13 Gorontalo, ?;’.f;‘; elementary school lg:r’;;’:ld“’“ age 7-12 (38%); age 7-9: 17 (21.5%) and age 10-12: 62 (78.5%)
Sulawesi based ¥ 59/79=74.7% malaria (+) were suffer from anemia (mean Hb 10.6 g/dL)
Cross sectional, 314 60/314=19.1% had history of Malaria
Kab. Mamuju, Ansar etal®  combination of both § 04/314=29,9% anemia
14 | teenage ' . . .
West Sulawesi (2014) survey and Hb girl 27/60=45.1% who had history of malaria suffer from anemia
examination

Continued.
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Location

Author
(year of
publication)
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Design of study,
additional info on
subject/location

Total no. investigated

Findings

e . T Retrospective cross ) Age between | month-13 years old
15 g’:ﬁg;‘l‘; North :{2‘816'; ctal’  ectional, hospital- ::3:;3 ;’:1‘; _‘fl’;mm 75/148= 50.67% Male, 73/148=49 32% female
' based 2000-2003 30/148=20.27% also suffer from anemia
. 58/92=63% malaria falciparum,]8/92=37% malaria vivax
16 Tomohon, ;ﬁf“d‘mg o i‘ztt‘;?::cﬂ;zp‘;g“ 92 children age 0-18 years  Age 5-9 years 20/92=31.5%
North Sulawesi (2016) based, 2011-2015 old Gender: 61/92=66% male, 31/92=34% female
Anemia: 1/92=1.1% suffer from anemia (+)
Prevalence
. 6/11=55% malaria tertian/vivax (+)
Retrospective cross . 5/11=45% malaria tropika/falciparum (+)
. Dttt T, N[}isengi et secfional, hospital- L1 pregnant women C(‘)mplicat.i()n:‘ 2!6:33_% pregnancy n.el aI:ed n'falaria .tef‘ti"c.lnfvi\‘f:ax elj]d.ed
North Sulawesi al patient (pregnant malaria (+) with pm{’ndturlty, ]‘f6-]6.66% pregnancy related malaria tertian/vivax
(2019) women) based on ended with asphyxia
data of 2013-2018 Anemia
. 2/6=33% malaria tertian/vivax
. 2/5=40% malaria tropika/falciparum
Retrospective cross Gender
Afiah™ sectional, hospital- . . . 35/61= 52.9% male
18 Ternate, Ambon (2019) based data P 61 malaria (+) patient . 26/61= 47 1% Female
Mean Hb for all samples: 10.34 g/dL.
19 Ambon, Wabula et ?;T:;;T;::;:lﬁ:;n 83 pregnant women on the  19/83=22.89% pregnant women suffer from anemia due to malaria or
Ambon Islands al* (2019) 'bas ed ' 3rd semester malaria infection that can caused anemia 20.2
73/1197= 6.1% had asymptomatic P. falciparum with mean Hb 12.62
20 West Sumba, Nusa  De mast et Cross sectional 1197 Indonesian school g/dL and 18/1197=1.5% asymptomatic P. vivax parasitemia with mean
Tenggara timur al*® (2010) children, aged 5-15 years ~ Hb 122 g/dL
Antimalarial medication improves Hb in both groups
. Case control of 181 64/181=35.4% were suffer from anemia male 78/181=43.1%, female
2 g;:’;::i‘f: Panjaitan ot malaria (+) vs181 362 individuals 103/181=56.9%
Tenggal,'a Timur al’’ (2019) malaria (-), primary Age: <40 66/181=36.46%, =40 115/181=63.53%
health care based No significant correlation between Malaria and Hb
Central Lombok, Susilawati et 20 mglana vivax (+),20 Mean Hb o
2 Nusa Tenggara Al Ci?sc control and r‘nalfma . Malar?a 1;?1c1parum 10.5g/dl
primary health care falciparum (+), 20 control e Malaria vivax 12.2g/d]

Barat

(2013)

malaria (-)

Mean density of parasite is higher in falciparum group

Continued.
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Author Design of study,

Location (year of additional info on Total no. investigated Findings
publication) | subject/location

Prevalence of congenital malaria in the endemic area 39/92=42.39%

. . 112 pair mother-infants malaria (4), asymptomatic
. T o139 T al ¢ »
23 Maumere, Nusa Fitri etal Cross sectionaland g, .1 uated for further | 21/39=53.84% malaria (+) suffer from anemia and 20/39=51 28%

Tenggara Timur (2014) hospital based L o A 5

analysis malaria (4+) asymptomatic were looks ill
Only anemia correlated significantly with malaria

East Sumba Male 123/262=46.9%, Female=139/262=53.1%
24 Nusa 'Il‘len ;m Irawan et al**  Cross sectional 262 hospitalized malaria Age >15 years old 143/262=54.58%

Timur 88 (2017) hospital based (+) patient Malaria falciparum 210/262=80.15%, malaria vivax 52/262=19.84%

Mean Hb: malaria falciparum 11.0 g/dL, malaria vivax 10.84 g/dL
Total 181/555=32.61% malaria (+), malaria falciparum 57/181=3149%,
malaria vivax 94/181=51.93% and mixed infection 30/181=16.57%

Cross sectional,

Hutagalung et .
salung systematic random

555 healthy individual,

25 Uil Tyl al*! aged > 14 years, using
Selatan (2016) sampling and nested PCR ! Anemia (Hb=10g/dL) malaria falciparum 34/57=59.64%, malaria vivax
EPhmunity based 58/94=61.7% and mixed infection 20/30=66.66%
cross-sectional study Malaria vivax 95/152=62.5%, Malaria falciparum 57/152=37.5%
‘ Nugraha et psing secondary data Anemia (Hb <11.23 g/dL) 75/152=49.34%, mean Hb
2 Timor Tengah a2 in 20!3-?014: from 5 152 malaria (+) individual vivax 43/75=57.33%, mean Hb 1129 g/dl, falciparum 42.66% and mean
Selatan (2020) sub-districts in ) Hb 11.13g/dL
South Central Timor . . . N
Regency Mean Hb in falciparum group is lower than in vivax
Atambua, ‘ - Cms?‘ sectional, 71 malaria tropical Gcn(‘]cr: male 35/71=49.29%, Female 36/71=50.70%
27 Nusa Tenggara Junarli et al hospital based /malaria falciparum (+) Fcbrls‘(S? S50-400C) 46/71= 64.78% i
Timur (2017) September 2013 to individual Anemia 25/71=35.21%, mean Hb 11.65g/d] mild (8-11g/dl) 18/25=72%,
February 2014 moderate (6-8g/dL) 5/25=20% and severe (<6g/dL) 2/25=8%
Cross sectional, abnormal Hb level 80/160=30%
S Palit et al** secondary hospital o abnormal Hb level at the age =40 75/80=93.75%, and <40 5/80=6.25%
8 Jayapura, Papua (2019) data based and 160 malaria (+) Variables that contributes tg() anemia age, gender, nutritional status and
regression modelling age is the most significant
Taati’s Cross sectional, anemia 39/45=86.66%
29 Nabire, Papua (2013) primary health care- 45 toddlers Malaria (+) 25/45=55.55%
based patient All malaria (+) also suffer from anemia

malaria vivax 47/533=8.8% malaria falciparum 21/533=3.9%
_a51269=39.03% soil transmitted helminth/STH (+)
Cross sectional, Those with STH (+) were at significantly greater risk of suffer from P.
Mimika, Timika, Burdam et households based 533 blood film collected B)ax parasitemia

Papua al*® (2016) asymptomatic Anaemia (Hb<10 g/dl) was present in 24.5% (122/497) of children and
children associated with P. vivax parasitemia, P. falciparum parasitemia,
hookworm carriage, Plasmodium helminth co-infection and severe
stunting.
Continued.
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Author Design of study,
Location (year of additional info on Total no. investigated Findings
publication) | subject/location
n=57 indigenous Papuan Mean initial Hb 12.7g/dL (similar in both group), even though in vivax
. and 105 non-Papuan with  group, the Papuan group had lower baseline HB compared to the non-
Cross sectional .. . .
-ombined limited malaria exposure, ~_ Papuan group
Jayapura, Northeast ~ Taylor et al¥ comoin treated with chloroquine, ~ Hb recovery related to baseline Hb
31 with/followed . . . P L
Papua and Papua (2013) prospectively at day doxycycline or both for Vivax infected malaria immune Papuan had
o acute non complicated persistently lower Hb concentrations compared to non-Papuan with
0,3,7 and 28 A L -
malaria vivax (n=64) and limited malaria exposure
malaria falciparum (n=98)
. malaria falciparum:89,748 clinical events, 44, 171 patients
C?SS mnmfal’ malaria vivax: 54, 495 clinical events, 28, 841 patients
teferralinospital mixed: 19, 569 clinical events from 14, 206 patients
Southern Papua Douglas et sewondary data of Anemia
2 popma al* (2013) 'C‘::’I‘l‘:‘;‘:l‘?a t:nf?om 2 e Bl . Mild (<10 g/ d): 97 665/219,845=44 4%
April 2004 to . Moderate (7-10 g/dl): 27,106/219,845=12.3%
el ATilE . Severe (<5g/dL): 8,151/219,845=3.7%
Mixed infections were at the greatest risk of severe anemia
Malaria type
A three-stage, cross- . Falciparum: 315 (8.1%)
sectional, . Vivax: 250 (6.4%)
LT Ay . Mixed: 72 (1.9%)
E’I;l;;?::ln: fthé o Mean reduction in hemoglobin
1 mic . -
33 g:utl;crn Papua, Ktc;j;'l édée],rg) severity (Hb <7 g/dl) 3890 blood sample : m:ar!a ﬁ?klp?gmﬁné l(}lﬁ gd
pu € attributable to patent rana vivax: . g/
R _* ) Mixed: 125 g/dl
falciparum and Hb ‘conCcntrations <7 g/dl ?n th‘c community were estimated to be
mixed parasitemia in ibutable to patent parasitemia
Papua, Indonesia asmodium vivax was associated with a greater than three-fold higher
attributable fraction of anaemia in infants compared with P. falciparum
Cross sectional, 7931/215 044=3.68% had severe anemia
hospital based, 1484/7931=18.7% had the risk of severe thrombocytopenia among
data mainly focus on patients with severe anemia
Mimika district platelet count The overall adjusted population fraction of severe thrombocytopenia
34 South-Central Lz;;npah et measurerments (Hb 215479 patients att‘.ribut‘ab‘lc tf’ P. falciparum infection was 35.9%, P. vivax was 9.1% and
Papua, Papua al™ (2015) 1ncl‘uded) were mixed infections was 7.0%
available in@l5.479 Severe anemia is an important prognostic indicator of fatal outcome,
patients, 66,421 particularly in young children
(30.8%) of whom
had clinical malaria
Continued.
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Location

Author
(year of

_publication)
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Design of study,
additional info on

Total no. investigated

| subject/location

Cross sectional,
hospital-based data

Findings

Prevalence

e P falciparum 6184/15,716=39.3%

o P.vivax 7499/15,716=47.7%

o  P.malariae 203/15716=1.3%

o P.ovale 3/15,716=0,00019%
Mixed infections 1827 (11.6%)

ithin 1 year, 48 4% (7620/15,716) of children represented a total of
,057 times with malaria (range 1 to 11 episodes)

35 gg;;l;cm Papua, apgturzggll gt) g?e:.l:]rlllt(ij;;nwhh 15,716 children the incidence of malaria being greater in patients initially presenting with
malaria (April 2004 P.vivax group
to December 2013) Mortality after initial presentation 266/15,716=1.7% wifiin 1 year,
129/15,716=0.82% within 30 days. 137/15,716=0.87% between 31 and
365 days, no significant difference in the mortality risk in patients
infected with P. vivax versus P. falciparum either before 30 days or
between 3Ehnd 365 days
children <5 years with malaria vivax are at significant risk of multiple
episodes of malaria and of dying within 1 year of their initial presentation
e Gender: 25/45=55.45 boys, 20/40=44 45% girls, 24/45=53.3% affected
36 Southern Sorong Abdussalam hospitalized and out 45 children were between 1-5 years old. 30/45=66.7% malaria falciparum/tropical
Papua et al’?(2016) at‘p " (+), 25/45=55.6% anemia (+), Hb ranging 8-10 gram/dl and 19/45=
patients 42.2% Wasting, 16/45=35.6% stunting
noss sectional
To define malaria
morbidity in the first 1560/4976=31.35% malaria (+) 102/187=56% had malaria vivax, and
year of life in an 55/187=29.41% had nffflaria falciparum infection equally attributable to
area where both both types of malaria. The case-fatality rate was similar for inpatients
Southern Papua Poespoprodjo multidrug-resistant with malaria falciparum (13/599=2 2% inpatients died) and malaria vivax
37 ! ) P. falciparum 4976 infants hospitalized (6/603=1.0% died) severe malarial anemia was nffffe prevalent in malaria

Papua

et al™ (2009)

and P. vivax are
highly prevalent,
data of all infants
attending a referral
hospital in

Papua, Indonesia

vivax (193/605=32% vn44f601=24%) and that was associated with a
greater risk of anemia. In these young infants, infection with P. vivax was
associated with a greater risk of severe anemia and severe
thrombocytopenia compared to malaria falciparum.
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