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ABSTRACT

Adeena 45 o meper global bealth protdes, sgecially w developsag coutirees and 8 & comenon and s pioblen o pregnasey. I has wwious shedr. and
boag-term consegreencer dheing preprancy and bevosd. This fndamental bealth 1ssoe kar no still been solved b contioues 1o exist affecting the heslth,
qualiy of ife and working capecity in belisees of people all over the neeld

The apsmic conditied i ofien worsasd ty e provencs of o chiomic diseases sweh as salaea, Tobeauloss, FIV, wed diabeoss,. Umnearsd smomia also
Feads b2 increased moshidity and mertalty fom thes chroms condriions a3 well, Ceoeet boowledpe adicabes that iren deficiency anemia m pragomncy 15 3
pisk farior for grensm Sslavery and subsssuent [ow tenh megle. and possibly for sfenor neonaral health Even for womea who saber pregiancy with
peasanable oo stores, irom sepplenent ngrove oo sams deing pregrascy and for & considerable lengh of wme pesganiom, thus providing ssme
PrOlEcrann Gga=st b defisiency o the ssbsrquent pregasncy

Thia luerarere reveew fecuses oo the pervabines snd major causes of aoemia seen ob & global & Edsicgion scale Mol ceees of anenna are due to on
deliciency, ndnch ofien work in combemation with folase deSciency and o7 vitamin 312 deficiency as well as wih miectiens - Move afforts sheuld be dedicaned
to imckle thes stacsare poblées we have the cools asd we ko the ways. Toa fomifesson of appeoprians food iters codbined weth oD suppdemeiin s
specific populaton groops bas proved o be efficien. lnically, the effons aboudd be cemersd on the specific ok groups for icoe deficiensy ansoud, Le

ErEFEail Wi

Foay Werds! Ademea, Pregiescy, bon Sficitney anfnia, Vilamis B12 deflossoey, Erheogia

INTRODUCTION

Anemin 15 ooe of the most widespread public health
problems. espectally in developinge countiwes. It Lapass
cognifive development, reduced physicsl woek capacity amd
in severe caeen mereRssd nsk of moctality particularly during
preniatal period. Dhnmng pregnaney, approstestely 73% af all
amemmias diagnosed are due to wron deficiency. Furthermors,
WHO considers that women in developing countries may be
pregnat for as ek s one half of their reproductive lives
audldhuafm are af creased sk of snemda during this
time .

Glotally, smenmn hos been found to be the most common
complicntion i pregnency. The World Health Oraanimtion
(WH) estimates that feore than 40% of non-pregnant and
over 50% of preguant women in developing countfies are
affected. The majority of the cases occwr o sub-Saharan
Africa and South Enst Asia. In 1993, the World Bank ranked
aneania as the 87 leading cause of disease in girls ad wonsn
in the developeng world  Apart from maternal morbodity and
moetality, necnatal mortality i high among the babdes of
aneanic mothers ©.

Women go through a vanety of physiological changes during
pregnancy. Chmmges i the blood circulatory system are
pastienlagly notable, perratiing norwmal fetal crowih Even in
normal  pregpant women, the hemoglobin  concentration
decrenses with diletion sccording to the inereass in the
valome of crrealabng blood. Becanse of hemadilubon and
increasing teeds of iron and other mtrients for both the
mther and the fetus, bemoglobin (Hb) levels decrease
progressively in pregnancy, whereas m the third trimestar,

hemoconcentration resulis 1n lugher Hb levels. Since iron and
folic acid in amounts necessary to the fetos are preferentially
transported to the fetus. the mother is hely to develog dron
deficiency anemus amd folic acud deficiency anemin. About
2% of progmant women suffer anemis, and most of the cases
are mron deficiency, folic acid deficiency, o both The
administration of won and folic acid fo presnant women 1= a
comtroversinl msus, and the policy regerding this therapy
varies among couptriss’,

METHODS FOR THIS REVIEW

The libemature search for this document was caried out by
accessing Pub Med . HINARTD and Meadline using the search
terms “anesan prevalence. pregnaney. developing courtres,
Ethsogis’.

In sedditon, helpfial documents were found and downlondad
from Google Scholars. The WHO Repeodoctive Heslth
Library and Cocluane Litwary web sies were also belpfial
especially for systemastic resiews, Fmally the Google
Scholars aceess to health research collection of amele and
books related fo the topie wese very nsefil for sueoessfl
completion of this review,

MATERNAL AND HEMATOLOGICAL CHANGES
DMURING PREGNANCY

Drusing pregnnmey, the circaloting plosma velume sivrenses
lmearty: to teach a pliesn m the 5% or & month of
peegnancy. The increment is about 1,000 ml which
cosrespoixts 1o 43% of tee circulating plasma volume in non-
pregnoncy. The plasma wolume decresses rapidiy afler
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delivery and is then restored to the non-presnancy level at

abmat 3 puerpern] wesks Beompe of hemodilosion and
increasing needs of dron and other mstrients far both the

mether and the fehn, hemoglobin (Hbp kevels docrease

progressavely in pregnamcy, whereas m the third trimester,
hemoeonceniration resuls in bigher Hb levels. Although

envthrocytes and hanoglobin alse terease during prepnancy,
thaer inedessss are slow in the idtial balf of the pregnsmey

periodl, cansdng relative hoskrernda, sned the he-m-ng]-uhl
concentration and hematocrit ore lowest in the 5 w 7*
mwﬂufpmgnmy.hﬂt“t:hﬂfuf:b:mmmr
periodd. ervthrocytes and hemogloban increase markedly, apd
the hemoplobin concentration and hemastocnt tend 1o increase
aiwd finnlly reach mormal levels st & pusiperal weeks”
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Preanmncy 15 mssociated wath normal physiological changss
that assist fetal mrvaval and prepores the mother for laboor,
delivery and breastfeeding. The changes start ax early & 4
weeks of pestation and are largely as a resuli of progesterone
and estrogen, The total blood volume mereases steadily from
as edmly as 4 weeks of premmancy o reach a maximn of 13-
45 % above the non-presnant level ab 28 o 32 weeks. The
plasena voltiine increases b 40-45 B (1000ml), Rod blood
cell mass increses by 30- 33 % {approximately 300g) a5 a
result of the pcresse o the production of ervthropoistin,
Thus women who enter pregnancy m an iron deficient state
are then umable to mweet the depands of pregremcy by deet
alone and require supplementation [ takes sppeoximaely 2-
3 weehs after delivery for these hematologic changpes to
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BACKGROUNMND OF AMENMLA

Amerraa is defied a4 a condition in wikich there s less than
the nortnal he-nwg]nt-m (Hb} level in the body, which
decreases oxvesn-camyving capacity of red bood cells to
tissues. World Health Orgamization (WHO) definrtions for
anemia differ by ape, sex amd pregnascy status as follows:
children & menths te 5 yesr anemia is defined as o Hi level
=tig'dl, chikdren 3-11 years Hb = 1 1.7 gd], adult males HE
= 13 g/dl; non pregnant women Hb <i2g/dl and pregnant
women Hh < 11gdl’. Anemin could be classified as mild,
modesate and severe. The Hb level for esch class of anenma
in presancy are DLO-109291 (pnld), 7 9 9%/d] (eaderate)
and =Tg' dl (severa?,

Anenza is also consxlered as an indicsior of both poor
nutritzon and health sinbus. The most dramatee health affects
of anerda, ipcreased risk of maternal and child :‘m:m'm]it!.I due
to severe amernia, have been well documented"”. Patients
with apemia hove similar chinical symploms irrespective of
the couse. Fatigue, breathlessness, dizziness, lethargy, pallor
of the skin and inser evelid and beadache are some of the
cmmron complains. Examination of & stained Bood snear
using 8 misececops for mopholopy of red blesd ol iz
helpful in diagnosing anemia in arees  whene  sotomsted
aralysis 15 bess scessible’,

Food based appeoaches to inorease inon btake theoush foed
foatification amd dietary diversification are  dmgeoetat,
sostpanable sirategies for preventing iron deficiency anemma
in the general populsion. In settings whers iron deficisncy is
not the caly canse of anemia, approaches theat combine trom
intervenfions with other meacures ore needed. Strajegrec

should inchide addressing other comses of snemmia, md shoald
be buile o the primary healih care systemn and existing
rograns™. It is estimsted that apgrosimately 1.3 billion
mndividuals in the world suffer from snemin, making it one of
the most important public health issues oo the miematicnal
agenda'"’. The knowledge of the prevalence of anemda in
pregonnt  women is  fendamental for the  planning and
wecution of effective intarventions by health sworities™
Prevalence of anemin pmong pregnant women in developng
couniriss af average reported as $6% with a rangs of 15% o
100%% amoag varous regon of the woeld. B s more common
i developing countries because of poor nutritional status and
high prevalence parasitic infestation™. It has been reported
that close to 500,000 meternal deaths ocear avery I'{m. sl
mnjority of them taking place in developing woeld™ ™.
Worldwide, anernia comtributes to 20% of all maternal
deaths. Agemia in pregrancy also leads o premature births,
bow barth weight, fotal impairment and infant deaths. The
reduction m women's productivity placss an economis
burdert o the famdlies,. comnmmities and the sociefies
Fecently, menal frparment in cleldren wiho were avemic i
the very beginming of thear life has bean reported. All of those
shovaed the mecessity of uq:uma] conteol program f s
m vulnerable population™ " Given the mutt-factorial nature
of this disesse comecting anedren offen requres & dtegrated
appeoach. In erder to effectively combat amerda, the
contributing factors must be identified and addressed'™", In
Ethiopia anemmig is ons of the sericus health problems among
resnant women. Prevalence mibes of 40.5% m the general
populntion and 47.2% m the children were reported from
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southwest Ethiopia'™. Higher rates aboug 57% have also beesn
reportzd m pregaant women m Fimama

Anemis in pregnancy

Az a resnlt of normal physiofogical changes in pregnancy,
plasana valume expards by d6-35%, wheveas pexd celdl volume
exparids by 18-25% The resulting bemodilution has. per

wratipldy, been tavined “pliysiolegical anenria of pregnaney'’,

Cut-of T points for defining anemia and severe anemia in

Pregoancy

I pwost pubished shadies, the mean orgionon bemozlobin m
heattlyy pregnsnt wornen Uving af sea level |5 11-12'dl The
menn  dnigdmiag  accepiable  hemoglobin  leve]l  during
prsmnimey by WHO criteria is takan fo b 1 1g/dl an the first
half of pregnamcy and 105 gfdl in the second half of
pregnancy . The World Health Ovzanization further divide

Table 12 Public haslih skynilicases of animis”

| Animis Provalince | Fublic Heakh Sigadicancs |
=40% o
03 loderae .
198, hicdarate
-4 4% Hormal
EFIDEMIOLCGY OF ANEMIA

Cilinhal estimates of provalence of snemia in pregnancy

The snemis esfimates are povided by region for all
popalation groups, based on data collected from 1993 1o 2004
by WHO (Figare 2). The data coveraee is shoat 0% or more
for preschool-age children {76, [ Yo, prezmmt (65%) and non-
pregnant (73,5%), Coverage for the remaining pogulation
groups 13 msch lower, 33% for school-age children, £0.2%
for men mnd 39, 1% for eldechy. Onverall, the coverage for the

general population is 48.8%.  The global prevalence of

anemia m pregonancy into: mild anemin (hemogiobin 10-
10.5g/dl), moderate anemin (Hb 7.0- 8.9g/dl}) and severs
arsernia (hemoplobin = Tedl) =

D to lack of resouwrces and lack of saff modivatioon,
sereening  of enema 15 often dome solely by clinsal
exarinaion of he conjunctvae or 48 ool canded oul @1 all,
For example, one shody carried oat in Malawi showed that the
eenaitivity usitg the coler scale was consigteathy better than
for canjunctiva inspection alome and intea observer sgreement
ond agresment with coulier comnber measurement was good.
The hemogiobn color scale is simple to use, well acceped,
cheap and pives mmediate resuls™. In Ethiopia Physical
seresing methods for anema include pallor of fingermails,
evelids, or palms; low blood pressure; headaches; low mid-
aren wpper cirewmisrance (MUTAC) and weight less™, Tabla 1
shows the public health significance of anemia™ and table 2
shoras the classificatson of anedsia by degree of severity.

Tahls 22 Classification of anemia by Sagrve of severiy

. Dugres of Severity | Himsoglobis kvel
Toriul Eesagbokin level =11gaa
A S-llgdl
Moderais T-5adl
Severe 4-Tgdl
Very srvere gl

arrtnin for the genersl population i 24, 8% and it is estunated
that 1620 millon people pre affscted by anemia. For preanant
wormen the prevalence 15 slightly lower; however, ifs
distribution by region follows the same trend as the one
observed for preschool-age children. The highest prevalence
i m Africa (57.1%) and in South-East Asin (45.2%),
followed by the Eastern Meditermanzan (44.2%), Westsrn
Pacific (30.7%4), and the Ewropeon Americas regions, 25%
and 24.1% respectively. Overnll, 564 mullion pregnont
women are anemic (41 8% prevalence globally)™.

Figure £ Anemia a8 g public bexlth problem by conmirr: pregeant women. Sporce; Warldwids prevalence of aneody 19952008, WHO Glabal
Dalakase o8 Lwiska [200E}
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Prevaleoce of anemia daring pregnancy in Ethiogia

Ome cross=sectional shady exphicitly measured the prevalence
of aemia and associated sigk factor: aitude precmms Wkl
attenching anbersatal cefe in Azero Health Cemter Gomdar
towm, Morthwest Ethuopin, from February to May 2011
Amang the 384 snudy particigants, the prevalence of anenda
wes B3 (216840 Over hatf (64 8% of the pregnani wonen
attended artenatal care in the second trimeter (batwon 13
ad 28 weeks af pestation). Mgjority, 373 {97 1%) of the
pregnant women had normocytic normochromic red cell
morphology. The majority of anemic cases 4% % (41/83)
were of the mald type (Hb 10.0-1092d1) followed by 4644
cases of moderate anemia {T-9 %e/dl} nd 3% severs anenda
{Hir= Ta! Al

There is alse a tesd to design stratapes that help to diagpoe
pregnant women for malenia and Sodl Transmatted Helonnth
(5TH| mfections durmg their antenatal care (ANC) visit
1'.E|£n‘-em::1E of testing for euly hemoglobin [Hb) levels and blood
Hrauap

Amnother cross=sectional community-basad shady with analytic
companend was coodiocied mmmgz Ethioplan women during
June-July 2005 to assess the mapnitnde of anemin and
deficiencies of iron and folic acid and to compare the facters
responatble for miem among anemic wwl Hon-SEenec cages,
In totad, (m= 9700 women, aged 15=19 years, were sebected
systematically for hematelogical mnd  other important
paraimeters. The overall prevalence of aemua,  irm
deficiency, iron-deficiency ansmia, deficiency of folic acid,
and parasitic m.ﬁatu.h-:m w0 4%, S0, 1% 1819 31.3%,
and 13.7% respectively™

Afenza was a severe public health problem i the pastoral
regions of Afar and Somali: 33% of women and 73% of
childran in Afor and 44% of women and §%% of children m
Somali. Tigray apd SMNMNPE had relabively much lower
prevalence of snemes o owomnen (11 and 12 percent
prevalence, respectvelyl However, amemia prevalence
among Efhiopian wornen desraased frorn 27% to 1735 from
2003 to 2011, but this  obscures important  regdoonal
differences. The reduction m anemsa = mors hkely dos to
malaria prevention and control and poproved hyeiens asd
samitation .

DETERMINANTS OF ANEMILA IN PREGXANCY
Biological Risk Factars

Physiological changes in pregnancy

The hemoglobdin concentration, bematocrit and red cell court
fall during pregnascy becauge the expanson of the plasma
volume 15 greater tham that of the red cell mass, However,
there is a rise in 1oial circulating hemoglebin directly related
to the increase m red cell mass. This in furn depesufs pariby oo
the iron stetus of the individonl. Plasma volume nses
progresaively  throughout pregnancy with & fendency ta
platers i the last 8 weeks, Women with mwltiple
pregnmciss have proportiocnately higher increment of plasma
valume sd in contrast weinen with pooely prowing  fefuses
have a corespondingly poar plassms voluees and ped cell
mipss inereasss stendily between the end of first trimester and
termi As with pla.sma valume the extent of the mereas: iz
related ta the size of the foctus™,

Age
Although sone stadies have foumd that anensa 5 more
comimen ameg sdolescents, this appears to be a result of the

fuct that adolescents are more offen primugravidas {a woman
wha 15 pregnant for the first time) and not from ymmg age
per se. Tono gtudies frean Malaw cofivin this finding,

In a sfudy casied out in Queen Elizabeth Central Hospatal
ad Momatambe Health cemtre Malisa, umvanats amalysis
showed & increased sk of anenga for women less than 20
years of ame. but when carrecied for pravidity and tnmester af
booking the increassd risk with young age oo longer
exigted™ . Verboeft of al in the Shire valley ares showed that
pdlescent primigravidas had the lowest mean hemoglobin
concsntration and the highest prevalence of anemia (53.5%,
eFA95 L Adobescent poltigravidae, adull prmizravidse and
adult rmalttersvidae had prevalence’s of 87.7% (n=144),
LT (=322} and B8Y (n=2614) respectively, However,
dgd Was 1o lmngwnamﬂadwﬂhmmmimkuf
anermia when adiusted for gravadit’,

Ope study comdwoted to vestizate the prevalence of aemia
avd to fnd b the corvelation  between hemoplobdn
concenfration and other varmnbles like sge, seventy of
Arsmmia, trimesters in pregoancy, ste. in Mepalese pregnang
wioamen of Boralnagzar, Morang District found that out of 364
subjects, 172 (47.25%) were disgnosed == anemmc The
enajority (68600460 of these anemic prepnam women wers
tuildly semic whereas 29 06% were moderately md 2.32%
were severely aoemic (accordmg to WHO  defimtion).
Prevalence of anemia was higher i these pregnant women at
the secomd trunester (51.1%) amd also &t the 20-33 yeors age
group (62, T

Owpe atudy corshocted on the eaie md riak focters for enemin
among pregnant mothers @ Jarteh Ter=nggarm, Maloysn,
found that age was found to be ot a risk factor for anemis in
their sty which apposes the above studies. The mean age of
respondents was 183 vear-old. More than helf of mothers
were mdtigravidas, (Of 47 respondents, 57.4% [95% CI:
430, TLO) was agee. The proporteon of aenaia was high
for zrand mmltgrasidas mother (66.7%). those of thard
trimvestar of pregnassy (T004%), did satenatal booking af first
trimwester (63,4%), poor haematnie compliance (76.5%4), ol
tebing any medication (60.5%), thoese with po co-morbad
illmesses (50.0%%), meothers with high edscation level (71.4%)
ad those wath satisfactory monthly oeome (61.5%). The
progortion of snsmia was 38,53% and 37.1% for meothers with
st glild birth spocing of two years of less and more than
two years aocordingly. Thers was o nguﬂr_nnt asscoiadion of
haematmic mn?ﬂ;mw with the anerma (OB 4.571; 95% CL
L.OBE, 19373).

Another stdy conducted to deterinine the correlates of
Anemma among women of reproductive agz in Ethiopia shows
thet, among (m=5%¢3) women of reproductive pge the
mevalence of anemsn was 374% (95% CL 26.3-285%).
Bural ressdence, poor educational and economic stams, 30-30
vears of age and high parity were key factors predisposing
wiHDen  to  ansmiz Again  mean  hemoglobin  level
significantly varied across age calegories. The highest Tevel
af 129 gfdl was feperted in the younges (15-19 vears) sge
group while the lewest level of 12.5 w'dl i 35-39 yvesss spe
groap, The overall pattern slevared an appeosinately e
decling bebwsen the ages of 13-39 sears (Figuare 3}
Compared to the youngest group, the nick of anemia is
sigmficantly higher in the age group 30-34 and 35-3% years
with adjusted adds ratio (AOR) of 1.31 (95% CL 1.07-1.560)
and 1,56 {959 CT: 1.27-1.90), respectively™
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Figure 12 Mean hlond hemoglohis lovel with $5% O seross dilfemwnt age categoriss, Filiepin 2005

Mutritional Deficiencies

Lrom deficieney

Ircen &5 an essenial component of bemoglobin, the oxpgen-
carrying pagment i the Heod, Iron is normolly obtainsd
throwgh the food diet and by recveling won froim old red
hpod cells and in the absence of the requred ren bloed
concentrotions, bleod capnol carry oxygen effectively and
hence noemal functioning of every cell ik the body wall be
affected. It is estimated deat & median amount of S40-1200
mg nfim&u-::ds 1o be absorbed over the course of the
Presnancy™ .

When the mon needs of pregnancy are oot met, maternal
hemoglobin falls below [ gdl. When the hemoglaldin beval
is below H:l gl iheummcnl undles 33%0 dnoi deficiency is
suspected”’, Nisritional imon deficiency 15 the mest commen
deficiency disorder in the world, affectmge mose than two
ballaon people worldaide. with grednsng wodne A1 partseulay
risk™, Despite the lack of stringent criteria, problems with
definiticdis and lack of sulatantial supportive data, in sob
Saharan Aficn snemin dunng pregmoncy 1= most offen
believed to result from mantional deficiencies, especally
iron deficiency. WHO data show that inom deficieney anernna
(IOA) in pregisncy is a sgnificant problem throughout the
warld with o prevalence ranging from an meerage of 14% of
preznam wonen in indusirialized couniries o an aversze of
56% (range 15-75%%) in developing courttries™.

In zomme matances, poor absorpiion of iron is apgravated by
digtary coqfeits. For exaimgle diets rich b oplivtates and
phenciie compounds prevent absorption of irom, thereby
comtrituting f0 the amemic comdifion. Nutmfioaal irm
deficiency rarely occurs by dwself) ratber. i ocows in the
presence of other muiriponal deficiencies. afilemigh this el ts
froqueritly  overlookad. For  examgle, deficiency of
micronutrients soch s folie acid, wiaming A, B12, riboflavin,
and copper increase the misk of ppemia becwmse these
micromurients play important roles in hemopoiesis”, When

an 1ron deficient woman becomes pregnant, her need for iron
will dserease dramatically, Pregnancy s a setimg where the
pars]l  phystologeal  demamds  for fron display  an
saracrdingry inereass of such a magniteds, which has oo
recognized in ather physiclogical sireations™

Folate deficiency

Folate plays a coucial role in the ose-casbon metabolismn for
physiological mucleic scid  syethesis and el division,
regulption of gene expressiom, amine ackd metabolism and
peurptmnsmitisr  synthesis, During  pregnancy,  incrsassd
folate intakes 1s reguared for rapid cell proliferntion and hssue
growtls of the utens oswd the placents, growth of the fetus and
expemsion of the maternal bood valume, Folate reguirements
are 5= to I0-fold higher in pregnant than in nop-pregnant
woment, therefore pregnant wosten may be af risk for folate
deficiancy™.

As 8 comequence of folate defaciency, homocysteins
acetmulates o the serum and is foond to be associoted with
nn mereased nsk i camdiovascelar disease, late pregnncy
complcations such as pre-sclampsia and neural ke defects
around the time of conception. The recomimended folate
ifake fir peegnant women is A0pr/'day™. Folste de-ﬁuenc}l
is & serious probiem that affects women worldwide™ ™", This
deficiency is caused promanly by na:I-uql.Hl.: deetary ey
Typical folate intakes are suboptimal in the dieis of many
woren of cleldbeasing age, and folate intake s farcher
Lipmted by cooking losses and pocr bioavailabdbry estimated
to be from 50% to 2%,
Fmtﬁcaumu!'!rmnsuﬂhfnhcucﬂhasm:mﬁim:
intake in several developed countries ™', bur these foods are
genverally nod availabbe m Ethiogia, Fulate deficiency can also
b o consequediee of medical condition that mwerense the feed
for fnlate of result i eoreased soperation of felate, mwloding
pregnancy, lactotion, alecholism, malabsorption, Edney
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dialysiz, liver dsease. certnm anemia’™s and medicabons that
intzrfere with folate metabalism®™ 5"

Foelate deficiency is associated with several health risks. Over
folate deficiency leads to  megsloblastic  anemda*™".
Suboptimnl preconception folaic miske m::r:m:s risk of
clinesl spontasecus alwriion, Em b, bow DEr
weight and neurnd bube defects™ . Digesiive disorders such
ay disrrlwea, los of appetite snd l.uhgh! Loz eaty oceur with
folate defidency, as cam weakness, sofe fongie, headaches,
heart totions, uritabolity, forgstfulness and beharoral
disorders™,

In Etiopia. protedn aod tutrent deficiencies ane comumon asd
malnuirition s a grave concern™ ™, but infoemation on the
prevadence of folote deficiency is limdted te one stisdy of
pregnamt  women’,  Information o the  prevalence and
magnitude of folote deficiency 15 needed to determine
whethes folate daficiency is a public bealth problem n
Ethiopia snd to cordribame to global data on folate deficiencs.
Ome cross-sectional stody on folate deficiency in women of
npmdur.'m: ags in nine administrative regions of Ethiops;
an emerging public health problem, has found that, among
70 women aged 15 to 49 years from mine accessible regions

of Ethiopia, forty—«ix per cent {46%5) of women had severa
folate deficiency (= dngfml) and 21.2% had masgiral folae
deficizncy (= 4-6.60g/ml} with vmequal prevalence across the

S0, fodate deflctency s wdespread i Etlidopla agd 15 related
to-dist, The high prevalenes of folate deficiency emphasizss
the mewd for sosadieable folate intadoe throwsh  dsetary
diversification snd appropniate public bealth terveniions,
such as supplementation durine the percapceptional pericd
aned efforts to promote greater vilizstion of maternal health
care services, Given that the plasma levels of folate are lower
then are needed to sopport 8 healthy pregnancy, an
investigation of the mapmdneds of newral tube defect and other
preznancy isues in ihe country is recommended and folate
defrimcy i widespresd in Ethiopian wospen, etnpliasizing
the mesd for susaisable folate intake teough  deetary
diversification and appropriate public health measares™

Vitamdn B-12 deficiency

Anemin specifically cavsed by vitamin B12 deficiency ooours
in 10~ 28% of uncomplicated pregnancies™. Vitamin B12
can anly be obixined from amimal products [63]. More then
1000 pg of vitamin BI2 is stored m fertile women eating &
mixed . AL termn foegal vitamen BI2 stores should be
25-30 pe®™. 20% of women show a phnsiological drop in
vitmmn Bl2 lsvels ng pregnancy, with lowest levels
reached at third rimester™ ",

Maternal viammn Bi2 determones foetn] vikanon B2
levele™]. Dhring pregnancy, vitammin B12 is transferred from
mcther to foehus by active traneport across the placents inta
foetal cireulstion which results m foetol serum level being
double that of matemal seram levels™,

Sitamin B12 deficiency can cane mmme&ﬂ;" {the aluence
of a bratn, whideh cauzes a forus to die a fow howrs after
birthy™™, Schorab et al. found very low vitamin B12 levels
in F amercephalic mothers comparsd with costeods; this nay
be due to the fact that wiimmin BIZ i meolved m the
metabolism of neural tisse™. Pathological changes that
ocenr die o vitamin B2 deficiency are deswyelinateos,
axonal degeneration. snd nenronal death™ .

For exaomple, in Sidama fong of Southemn Ethiopia, maize
and Permented enset producks are the major siaple foods
contributing up to 20% of energy. Such low intnkes of

amimal products concomitant wath infectien and  bacteriad
overgrovwth may place pregnant women m Sidoma at high
sk of wvitaimn B-12  deficiency and possibly  folste
deficGency, especaally m this malaria ares, because soine ant
malaral dreas mterters with folate metabolism. Consumption
of  enset  femmpented by vitamdn  B-12 producing
microor ganisns. may have increased vitamin B-12 levels in
thie diete and in phisaa while at the satne Hive enhiabeing nod
Fesem dvom abwsorgtion’

Vitamin 4

Svmploms of vitamin A defciency melode a variety of aye
syrrptouns, such as night blindness xerophihalma {dry eyes,
finilure to prodoce tems), keratonnlaeis (deyag and clouding
of the carnen wath wleeration), Bitet spods (keratin dabris in
the comunctiva) and photophobia, Folliculor hyperkerafosis
(excessive development of kerstin in hatr follicles), which is
also seen with memeral nulnmrition, can be & menifectaiion of
vitamin A deficiency. Ocular changss can be documented
quantitetively using a dark ndapfation test {e.g the papillary
threshold t=st - PTT) o using elechro-retimography. Ollen
change in maght blindness 13 accesssd a0 simple before (the
uiterventiom} and after {the wervention or treatment)
guestiormaire. hny babass bomn premstorely.  svomtoms of
witarmn A deficiency inclode broncho-polmonary dysplasia
(a form of chronic hing diszase). Wight biindness 15 thouaht
o be one of the frst signs of vitamin A deficlency, folltwved
by a diminished abilite w0 Gght  infections  espegially
respiratery and gastro enferie infections ™,

Vitnmin A d=Acisncy in pregnoncy 15 kmowm to result in
might blixdness, to inerease fhe risk of maternal seortaliny and
tmsociated with premahse binh, miroterine growih
retardation, LBW mnd abruptio plasentne, A study from
MNepal showed that weskiy vitamin A supplementation
redused petemal mortaliny by 40% Tt was alse foumd that
the prevalence of iron-deficiency mmemia in pregrancy was
reduced from T6% in controls to 88% ameng those receving
vitarnin A"

A mother's vitamun A sistus dunng pregnancy con be an
mdicator of the vitardn A stane of her clabd. One sighn of
Vitamein A defeiarey (VAL i worten dunng pregsency is
night blindness.  Six percent of women reparted kaving
trouble with their viedon during the mght but ot duimg the
day during their lnst pregnancy. Although this fimure corrects
for women with vision problems, i general, 1t may slightly
inderestimate the raté of night blindness. Mght blindness is
relatively 14 ]_jg]m' it Ambara (12%) and Tigeay (8%) than in
other areas

Infeciions

NInlarin

Malaria doe to Plosveodien Slciparum oAy canse severs
pnemma in pregnancy. It is estimated that in sub Ssharan
Africa 23 million pregnant women are exposed to malarial
mfectiom  anvieally.  Several studies have shows  that
profection apsnel malada cotributes to the prevention of
arrzrnia in pregnaney thus highlighting the importance of
chetnoprophylagi= amd other metheds of malars contral, The
acverse effzcts of malana on matzmal mod f=tal well being
are thought to be for the most part die to the associnted
sevede anedida. There is evidencs that malaiin can mduce iron
deficgency by several mechamissms:  possibly  thoough
immobilizing iron in bhoemaroin complexes and loss of
urinary iron. as well as reducing intestinal iron absorption
during the acute ilness peried.  However these effects
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everied by malorin on body mon status are shill poary
understood, in part becmz=e hiochemical and hematological
indices aof iron status are confmmded by the pulasa
infoction ™.

The other hypothesis is to Jook at the effect of altihede on the
prevadence of malada. In geveral, the anwation m Elddopa s
that the Dego rones [cool and homed] (altitude abowve 2500
mters) with & st sneval temaperatare of 10-13 degres
Calsivs and mch of the Fafmadegs 2ones [eond semi-arid]
(altitude 1500=25040 meters} are malamiofres. Malann vsualiy
oceurs below an ltitude of 2000 meters with short lred
tramsrnission followine the rams. A linear decrease i the
prevalence of malarla was alse observed in another study
copducted in Oromis, Arbora and SWNP regions  with
inerges o aftihsde. Aceerding 1o UNICEF's mwalsria map,
the regions with gh memia prevalence are suhject bo
seasonal malaria with stable transmission of more than theee
moniths, leading to acquired bty amone people: suweh
kind of transmission can gradwally result o degraded
hemoglobin bevels, Though alirbade can be used to dascribe
the genera] disttbuotion of malana, other vamables of
impartance are busmdity, ramfall and 5

In Edhiopia. the Minstry of Health {MOH) mmhﬁes the
coltry o 3 levels with sespect to malaris Lennssrssion:
(1) nen malariows (25% of the commiry); (2 hughlmd (also
referred to as “umstable malana™ approsimately two thirds of
the country)l and (3) emdendc transomssion witly sessonsal
peaks  (the meomindsr of the couniry), In  additicn,
approgimately 40% of malaria cases in the highland aress are
cmsed by £ wem. Corent MOH policy is for preznant
wamen  to receive  chemoprophylaxis  with wee-ld}'
chloroquine and daily proguan:l theouzhoat premmangy.

this policy bas never been widsly implemented”, Ahl‘rw.g!':
several stodess have been conducted in differsnt parts of the
warld o wmiderstmzd  the association between  parssatic
infections ard enemsn among pregnant women, there s stibl

nat anongh literatune in Ethicpia,

Heolowvorm Infection

Haok worm infoction & described to be one of the princéipal
canses of won deficrency amemaa i developing coumirses
especially in clibdren, [t is prevalent throughous the tropics
aiwl seltivpics wherever thers i faccal contammnation of the
environment and 5 ecquired mainly by slkin contact wath
comtaminated soil or vegetahion, Adulf hook worms bive m
ducsdermam and jejumus of uinims attached to the intestinal
mcesa and suck blood. Ooce they leave the atached site this
eses chronse blocd loss from the macosa, In people whose
dietary imake of iron is low and whess bood iron siores are
.ulreul:l}- depleted, hookworm infection can presumahbly give
I'I.'I-E te trom deficiency anemia in just o few weeks, upu-::m]l:.r

pregniancy, when iron requirements are increased ™.

Sol-tremsmitted  hefmunthes (STHs), sxh as hoakworms
(Mecater americams and  Ancylostoma deodenale) and
whipmeorms [ Tricfarie  trichiid),  coatribute fo  treda
deficiency anemda by Hgegting Mood asd by darnesine the
infesfapal mosa during feding Ax analysis of the eeline
(oecond trimester) data for an reasdomized comtrolled trials
imvestigating  the effectivensss of deoworming mmd rem
supplementotion in a population of more than 1000 pregmant
wanen living i and around Lguitoes in the Penivaan Agiszed
showed that women with moderate-to-heavy imtensities of
bath hookworm and Trichans infection were more thamn twice
as likely 1o concurrently have anenna as those with o ar

hight infection. An nnalysis of the trind proper decumensed the
effect of mehendazole and fron supplementation on mena
and on the presence and intensity of STH infections™

A clmdcal study condoeted in Venemela shows that nitestinal
parasitic irfections, sspecially due fo heimmthes, incress
aernia b pregnant women and tee resubts of dus are low
premancy weizght main md intra wenne growih retardadion,
fiallorwad Ty Joww Bivth wadglt, with i sssociated greater risks
of dnfection &nd highes pertiata mortality mtes. b this
climicnl shsdy pregnant women (= 1038 ) from mne states
were inchsded and evalhuated amd the ence of intestinal
parasitosis was evidenced in 73 9% A fundricoides 57.0%, §
trichisre 36.0% & lwnhila 14.1% £ heredinea 12 0% &
onrperteariid B.1%, E vermitcidarts 6.3%, 5 srercoralls 3.3%.,
Belative risk for soemis @ Iimw wodeety with inteatinal
parasitosis was 2,56 (P <0.61)"

Onpe eross-sectional community based shxdy comducted on
premant wormen (=388} Hving in three districts  sround
Gilgel Gibe Dam arez, southwestern Ethiopia showed that,
thoss pregnant women who had a hakit of walking bare food
had high anemsa prevelence (57.8%). Walking bere foot
might predispose to hookoworm infection and comsequently
resiilted in dren deficiency anemin especially in pregnant
wodten, Hoolovoern mfection mabe wes dlso asoctated with
apzmia in which thoss pregnant women miected with
hookworm hinve ttmes higher nsk of developing memia, as
65.4% of the pregnant wormed mufected with hoolowarm were
arzrnic, This finding is similar w ke findings of viher similar
ghodics. There wad o signaficant  correbation  Beteieen
mer=xsing hockownem parasite load, 4. heebricoider mmd T
trichiyre asd decressing hematocsit vahses, This shows thai
as the lelminth parssitic load increased dee lematocrit level
decrepsed; as o result the nsk of developimg anemin
increase™.

I genesal, those regtons with ldgh previence of anenna are
bwiands and coastal regions where the sml 15 sandy. Sandy
goils are known o allow grester hookovorm mobility. The
high terasperature at low lands is slso anether envisenmental
factor thet supporis hookeeorm life cvele, Due to thess facts,
tesiderits of such Jow land places can exhibit high hookworm
ersdenuary. I addition, agreculneme is still the madn sounce of
living Fw this populsiicn sspecially = ol ereas.
Historzeally, hoolworm hes besn o major  occupaticonal
harard oo agnculiural labourers dus to the fact thet they ore
highly m contact wath sml, which 15 n requirsment for the
transrission of the parasite hadequate saitation asd the
deposition of snan faeces on sodl propagatz the lifeeycle of
bookeorm. In fact, lack of access to toidet can also
predispose people to other soil-transmitted b:lrmnr'ruma and
sclustosommunsis which can also lower hewoglobm Jevel

A cross-secttonal  commumty-besed study wath u.ul:.'r.l.c
compiaent was caiiacted amomg Ethiopean wotnen (r=2700)
during hme=huly 2005 to assess the magnitude of anerron and
deficiencies of tron and folic acid and fo compars the factors
respotible for anenia among aneade sl nod-senic cases.
The overall prevalence of anesda ieon deficiency. drod-
deficiency aneimia, deficency of folic acil, ond perositic
infestations was 30.4%5, 50.0%, 18.1%, 31.3%, md 13.7%
respectively. Tn this stdy, the mest requently-=ncoamberad
mtestingl hebmntess were dscoriy fumbricoids (35.3%),
followed by Tockaris  wichinea (206%),  Enmeoeha
ftsiolyiicer (21.6%), Schisioroms morsorl (1933451 and
bookworm  or  Amcylostems  duodenale {]I& %) and
graphically shown below as the author concluded ™.
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Fig. Prevalence of intestinal parasites among
Ethiopian women aged 15-49 vears
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Human Immose Deficiency Viras infection

HIV infection st pow be meladed m the diffesentzal
disgnasiz= of mmemia i pregmancy, Whers ansman s
asocipted with levcopoenia and thrombosyiopsnia the
antenatal bealth woiker should be alerted to the posability of
AIDS. Tranemission of HIV infection by blood tranafision is
possibie in developing coumirizs, whess there 35 a high
prevalenes of HIY positivity amorg donors and whers the
abality to screen for HIW is sub optimal This further
highliahts the importmcs of the amtenatal clnmic in the
prevention of asermia early in pregaancy. which avaid
the fieed for & blood transfisian later in the premmmey .
Ameman 15 the most common hematological complication of
the Human Imnnmodeficlency Vims (HDW) bafecion ad
may be consequent upen the effiecrs of the wims bsell ar
trestrigd with various drugs. The mechomizaw of HIV
indheced  ameiidn ooos  throwgh  theee  mechamsms  of
decrensed red blood cell production, increased red cell
destriction and meffective production of red blood czlis, The

etalogy of HIV msociated anem:a is mulbifactarial and may
inchebe the infiltration of the b marrew by Do oF
mfection, bane marrow suppression by the vims itself, the
e of myelosuppressive drogs like Zxdovudine or drugs that
prevent the utilizatien of folate like cotrimoxazole Other
eticlogies tnclmie devreased peoduction of envthropoietin, red
cell destruction as a resolt of suto aptibodiss fo red blood
cells, and mmriticosl deficienciss. Muiritionnl deficienciss
could occur as o oresult of reduced minke dwe to difficuls m
suallowma 22 n  resuht of orophamygeal  thrush,
tnalabssigtion o ineressed catabolian: as a result of il lsealth
arsd aszociated fever from verous mfections. Apart fFom iron
o folate deficiency, ofher reported vitamin deficiencies m
HIV infection include viamin B12, vitamin 56 and vitamin
AL

Aneiiia i@ the moest fogeent hematologe  abuormality
asgoctatad with HIV mfection [ ocours in appooccimstely
30% of patiznts with asymptomatic infection and in ps many
a5 75% to 80% of those with AIDS. In pregmancy, HIV
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infection 15 assoctated with lower levels of semam folate acd
semum fermitin. HTW infection can canse anermn (Figare 1)
throargly  the  champes iy cyviokine  production,  alteped
Er‘j.ﬂ:mp-meuu (ER¥) response to bone marow, wse of

antiretroviml drgs (especially midoviedine), and interaction
with other cososting chronic  infections  such s
tuberculasis'’.

Figure 4 Canses of anemia iy HIV

Behavioral determinanis

A woman's own peres ptions of pregnamey amd lrer health
atpius e migjor factors that wall influsnce er heslth dacizion
muking These health perceptions, not only reflect the
culnm]hn:tgrmmdh:tu]wnwmmsmhmdm
within the family and commumity™.

Beciomal vanatsons also exist in ubifizson of antenatal care
serviess in Ethiopin, 'Women in Afar ond Semali regions are
less likely 1o sesk amtenstal health cars services during
pregnancy than the reference cotegory, Orama Pegion in this
ciuse, [ some commumnitiss ke the Afar, isbands are not
willing to send their wives to be assisted byv male health
practitiopers, The nomadic way of life and the strong
traditicnss] practice of wime traditionad buth afendsnts are
idertified s the responsible factors for lowy ueilization of
aistenital care i Afar and Somali pegiens.  Coaversely,
wonkn @ Addis Ababa, Tigay, Ganbslla, Dare D,
EWNF and Benishmaul Gumnz regons are mare likely to
seek antenainl care services than the reference regrom, though
the snagnshede vafies. For exanple. the probabelity of sesldng
amtenatal care for women in Addiz Abaha, Tigray, Gambella
amed Diire Drawa is 3,95, 193, 1.77 and 1,55 times higher than
warmsn in Cromia Begiosal Sdate, respectively. This may
partly be attnbuted to the ease of access fo health facilities m
these repons as compared fo Afer aid Somali regions'

Socig-codtural and environmental determinants

Omz study was camed out 1o determine the frequency and
duration of procouwsced deetary cravings, aversions aixl plea
durtng pregnsncy among (5= 204) prepnan and scistieg
wrikaty atendeig two health faeilities in Dar ex Salawn City,
Tanzama The proportions of women with dstary eravings,
aversions, and pica wers 73.5%, TO0.1% md 63.7% of all
wamen respectively, More women (70.1%) expenenced both

Tl cravings amd avessions than eter svimplom alone.
Foods craved most weess meat (33300, nangess (22.74),
woghue (20.0%) cranpes (30,0%4), plamntsin (13,3546 and soft
drinks [13,3%]. Fonds avoided most were rice (36.4%), meat
[36,4%] and fish (30.8%), Eges, beans, tea and =tiff pommidgs
were alse avoided. Reasons given for avorling foods were
unpleasant smellaste {10.3%), to reduce nawses (11 8% no
purrjr.'ugli ressom (35.3%) and dislike by fosns (belief)
(3.9%)

In the cros sectional study conducted m south Indin showed
thet total of (n=339) pdult pregnant women, most of the
participents  belonged to age group 2532 vear (24.%5%4)
followed by old age group (=65 years) (16.5%). Of 339, 216
(53.T4) told that some vegetsblesfruits should be avodded
during pregnascey. Most of the btesates (91.3%) tokd that
gy shoold s be eaten during pregnancy i compaion
to 83,99 of literates. Mest cormrpon reason for restriction of
specified fnuts'vegetables was abortion, Papava is considered
to-be a frut which 1= "hot”, Conventronally *hat” focd ttems
are avedded diring prepancy as it is thongle that it will
cause abortion. Sirdlarly tcold® foods are avoided during
lectation as it might affect the qualify amd quantity of mmilk
prodhisction, The mpin constibesnis of papaya latex arg papain
and chymopapain, which are potent uterine sfimulants. A
filly ripe papaya cordains very litile or a negligible quantity
of the latex wiicl will ot provoke uterine contractions, $o it
can be safen, Om the other hand, the vaoripe or semi npe
mapaya [which contune high concentration of the Infex tha
produces marked werine contractions) may have an adverse
effect durirg pregnancy and should be avolded ™,

Anathar crosssectional study of the aittritional sipnificance
of food aversions snd crovings durmg pregnancy was
conducted on 295 women in southern Ethiopin, Hadiva Fone
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betwesn Febmnry and May 1995 Slightly fewer than thres-
quarters (T1%:) of the women craved ome or more foods,
whereas about two-tlieds (63%) avoided at least ome Food,
Cereal foods, despite being staple foods in the area, were
avoidsd by more women (41%) than any other foods,
Livestock products, which were scarte at the dme of the
stucy, were craved by more women (55%) than any other
foods Accordiing to this sudy, the main facds that 81 (25%)
of the wemen abatained from were milk and dheese (avaided
by 44% ench), lmseed {16%0), fatty meat (11%), md bananss
(5% All of the foods that the women mentionsd a5 having
been avoided (except anset bread, kale, and coffes, which
mane of the wodnen sheiained frorm) were also abstadned from
by 1% to 3% of the woren, The ressons given for abstinenes
ware fear that food woold stick to the foefus, cnmsing
discodoration to the body, and fear thet the baby would
bevome oo lange to deliver easily. The najonty of the
waren (90%) did pot have reasans for their food aversions.
A few belizved that aversions were caused by a dislike of the
fiod fry the foetas™

IMPACT OF MATERNAL ANEMIA

Aarernal Maorfality and Moshidiiy

It is estrmated that snemia may be respoisble for as much s
20% of all maternal denths n sub=Saharan Africa through
thres mnin mechamssms. Firstly, anemdn makss women maore
spscepiible 1w deaths from hemorrhage by lowering tlsede
hemaiolegicnl reserves for blosd fess especially st birth,
Savere anamia is smeociated with increased mscaptibility to
infection chae to lowesed resistancs to dsese. and Hb =4 gl
is also amociated with kigh risk of cardiac  faibue.
particilasly dureng delivery or soon after, making the wonken
likzly fo dis if unnble to reach good health facilifies
immedin=ty™.

In Etbdopda, anenida is e awesl fequenst morkddily amonge
preznant wamen with the prevalence roping from 2366, 5%
There is an uwban rural difference o the prevalense of
mﬁsuﬂcﬂa’dh}'mﬂmmﬁmmmw
ANEIIE AMONE presnant women was consistently hqg.h:r i
the neral woenen cooparad to the urban munla-pum

Infamt mortality aod morbblity

Every year mwors than 20 millien iafasts are bom with low
harth wedght worddwids, Abhort 3.8 mallion infamts die during
the neonatal period. Two thirds of these desths occar m
soiithern Asdn and sub-Saharan Africa. More than ene thisd
of chald deaths are thought to be attribnfable to maternal and
chold umder nuinitten. Deficiencizs i misTonwtrisnts such as
folate, iron and zine mnd vitamins A, Beé, Bid, €, E and
ribodlavin are ]:l:igJﬂ}- l:m:'m]mt ame] may ocoar concurmendly
AMOoTE pregrant women'”.

Ume reteospective sdy cameed oat i the departinent of
Gynecology and Obstetrics (Unit=0) of Lizquat University of
Medical & Health Scimers Sindh-Pakistan from May 2071
to May 2012 showed that amang (12257 prepraint watien,
GEE were anernie (Hb < 11gdl) prevalence of swemin was
56.1%. Risk of preterm delivery was 56.25%, Ante partuo
hemisrlege was found in 44(6,4%6) patients. Mblateraal death
ocomrmed o 60.5%) Low brth weight was fomd m
6 14.0%). Perinatal morabity was 16(2.3%) ond imim-
uteripe death in G10R %)L So the anthors conchude that,
anania b pregnancy is associated with adverse maternal and
perinntal outcome"™,

RIANAGEMENT OF ANEATIA IN PREGNANCY
Weeldy Tram amd Folic Acid Supplement ation (WIFS)
WIFS s en sppeoach that can be effective for envering
adeguate iron status of weinen, particulary bafore pregnancy
and dunng the first tmmesier in commeantties where food-
based swategies are nod yel fully implenpenred or effective,
Although ihe proven method for decressing the nsk for
oeirl tube defacts (MTDR] 1o throwgh daily docing with folic
acid before prepnancy  through the first tAmester of
pregaoncy, WIFS provides an addittonn] opparmmuty for ene
suring adequate folote status befors pregnancy and in the very
early stapes of prepuancy pamiculasly for those who may
become prepnant of do por knew that they are already
pregnint and ane pot coversd by other programs. The weekly
soppletst slsnald contain 0 mg iron in the form of ferrous
sulphate (FeS04, THIOY and 2800pg folic acd, although
evidence for the effective dese of fole acid for weekly
supplementation is very Emited™.

Daly supplementation with iron-folate was associated with
T3%p rechection in anemia af term (RE = 027 95% CL 0,12 -
[L56; random meodel There was no difference 1o roies of
anemia of term with inbenmittent iroo-folate v= doaly rom-
folate supplemeriation (RR = L&l 9% CF 0.R2 -3.14;
ratdormn  model). So. the anthois conclode  that o
supplememation bes a significant benefit m reducing anema
ond srom deficiency anenda ot fenm. Iron m combination with
folic acid also has a beneficzal impact o smenda &t teomn and
should be rowtinely wsed in pregnant women ol lsast in
developing countries fo raduce the meidence of anemia doe to
increxsed demmnds durmma pregnancy™.

Ancther pragmatic mandoandzed costrolled trial which was
datie oi coengarison of touwine prenatal ison proghylaxis and
sereening and frestment for anemin m Moputo, Mozambique
showed thet among pregnant women (m=4326) the women
were rasdomly allocated 1o ether routine won (0=2184; 60
mg ferrous sultate plos 4900pg of folic acid daily throughout
pregnancy) of selective iom (2143 soreening  and
treatment for anemda snd daily inmake of 1 me of folic acid).
Thers was a suggestion of mereased moidence of self-
tepooted malasa diing presnancy (OR 137, 95% CT Q.98
tol 42} @ the Boutite sron group. Birth data were avalahle
for 11449 (31%%) in the Raeuting iron groog end for 1149 (34%)
i the Selective woen group, The birh cucomss were
relatively similor in the twa groops From this pragmatic
randomized controlled tmal the mehors copcheded that routine
won prophylasis dummg presraiey did nol soggest betfer
matermal and chibd health (MCH) outeomes than sereemng
mdg:a.tm:mfﬂruumuu ina setting of endermic malaia and
HIW™

Another investigation wes conducted in India to compare He
efficacy, tolerabality, and cosl, of thres oml Ton prepamtions
armneieg the - anernde prrelrart Wi (=6 of gestation (13-
24 weeks), The patients were divided info 3 groups (o=24)
and treated wath combimation of ferrous fumarsts confaining
100me  elemental iton alone with folic acid 1 34ne Vit
BIZ10enep sdivnisrered oice & dey, convbination of ferrois
bisghveinate containdag 100ing efenmatal tron along with
folic acid 1. %mE Vitsmin BL2 10 g administered e o
day amd combinmion of corbomyl rom containing 100mg
clemental irom aleng with folic acid 1.5mg. Vitamin B12 10
g was sdodnistered once & day respectively.  Followe-up
was done for 3 menitbs. Hamglahnm%._ s corpseular
volume and reticolocyis count were assessed ot 0,022
months and senon femitin at 0 apd 3 months. Nausea,
vomiting, epigastric pain was sipaficot]ly moee with ferrous
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fumarate e patient compliance was net affected dee o
them. Ferrous fumaraie was the cheapest amongst all three
treatonets. So swthors concluded that ferrous fiunarate gtill
cold be considered best cost effective medication with
tolerable side effects dor reatment as well as prevention of
iron deficiency anenda in pregmaney™,

In Ethiopin, iron supplements were nob widely consurmed
(1% pecaived the recommerdad 50 fablets i pregnancy),
ad # the community lavel were primanly perceived as
anemin fregtmend  rather  than  prevention,  Commmeuty
respondents were familiar with symptoms that comespond to
severe anemia bul moderate apemia was not considered a
prioeity problem Frouw the supply side, key barrers to on
supplementation fneluded: pood awapeness of goveriament
aidelings  for  umiversal  iren  supplémemtation  dusing
pregnancy; wenk supply chain; poor use of antenstal care
(ANC) and lack of monstoring and supervision of o
digtributron. counseling md follow-up, Tn 2002 (ihe most
recent national data avalable], coverage of ron supplements
was vary lows anly 10 percent of mothers reczived any rom
supplements dhmng pregnancy, and less than one peroent of
mothers recetved the L1ED tnbleds recommended by nabcasal
policy. Consumption of dietary iron and witamin-A rich wes
low, sl iron-foetified foods were mpot widely available ar
comsumed™,

Blood T romsfiesion

Agezes 10 well-functioning bloed transfision serices may be
hfa-aa'pmg for potiente presenting with scoude severs aremin,
In spita of the urgent and widaspread need of hlomd 0 many
African bealth cape facilities, access 1o safe blood products
remains largely msnfficient, and imporant efforis e beang
mads 0 orgenize sustanable, efficient and safe blocd
transfusion ssrvices. However, few shadies hanve explored the
use af amd posilnlives for Bleod mansfusion seiaces. A
study conducted & Malawn showed that the mean Hb of
transfised petients was 4.3 gidl Fifty—seven percent (507104}
of the transfisions were grven to children disgnosed with
melana, md 17% (15104} were given fo pregnant women.
During the smudy period. Blood was i stock and available for
transfuseon withsn 1 hour of requisition. 5o from this shady,
the suhors conclede thet, o comrast to the sdvanced
transfisien medicineg in developsd nations, their fodings
highliaht the persistent and urgent need for life-saving bloed
fransfiusions 0 especially young children and  pregnont
waoten in Africs. The results indicated tet blood tramafisie
senices adapied 1o loca] conditions may be a wealistic
solutton for providing sofe bBlood products m developing
coumniries. Serions challenges, such as HIV transmission and
susmnable cegmuzation of lvw-nsk blood donstions should
be addressed to assure sccess to safe blood products.

There are no stdies dome in Fthdopsa i relation 10 Blood
transfision as an infervention fo ANemia N Pregnant women

Vitamin A swpplementathon

Witamdn A deficlensy affects pdllioss of women 2 cldldsen
wirldwice, Recent studies sugaested that vitamin A sl beto-
catofene can etdance nen-lesmal o absorpgion, Asother
is=ie 15 that frequencies of supplementation md dose lzvels
mey it be compatible, Supplements may result 1o excess
levels consing harmn for example. gl doses of vitamdn A m
preghant women incresse the risk of teratopenicity™.

In pregnency, some extra vitamin A is required for growth
ad Hssue nmintenamce in the febus. for provding fetsl
reserves. and for moternnl metnbolism. There are potentialby

ndverse effacts nssociated with Vitnmin A supplementation
during pregnancy. Tn the first 60 days post-canception, retina
g8 thoughr to be terabopenic. A relationship has  been
suggested between the incidence of birth defects and hizgh
witimin A imtakss dmng pregnancy, with an apparent
threshold of pear 10000 Ewermations] wais (U per day,
Increased maternal levels of preformed vitamin A {retimoic
acid) have boen abown to be asocistad with miscarriape and
with sl formations involving the central servous and candiac
systems. A World Health Organization (WHO) expert group
consultation concheded that duly doses of up foo 10,000 U
(equuvabent to 3000 mep retinol) er 23,000 1L weekly after
day 60 are probably safe. especially in areas where vitamin A
deficiency is thought to be common™.

Intermittent anti malaria therapy

Intermittent preventive therapy refers 1o the provisian of tao
doses of an anti-roalaral drog (sulphad csdne-pyrirmethamime)
to wnmen during pregnancy, through antenptal care services,
Trentment of malana in pregnmey by this method has bean
showm 1o redoce the prevalence of both severs maternal
anemia and low bath weight infons. However, alihough
mitereatient preventive therspy is pan of the national heslth
policy of mawy countries, coverage is often low as many
woanen hove limited access to antenstal care services or do
not seek care until late in pregnancy. nsecticide-Treated Bed
Mt use is the key intervention for preventwon of malesia
infection mnd has demonstrabsd a positive effect on the
prevalence of malaria snd aemio 0 pregnant wornkn.
Thstribution of nets to vnlnsmable groops is 2 majar focus of
the gobal strategy of the Boll Back Malaria Partnership. As a
result, provision of isechcide-trested nets o peegnant
WHIED 5 meorporsied inte rowfine antenafal services In
miny endemic  countries. Emvironmental manngement o
reduce the breading oot fio mosquin Brvee & well as
larvicides can be part of o malania prevention program where
breeding sites are well defined”.

Ome  sandormzed  controlled tral of women  attending
antenetal climic at the University of Port Harcourd Tenching
Hospdtal MNigeria from Jamary 2010 o Septereber 2010 was
dotie to compare the effectivensss of proguar] sessus
sulphadesines-pyrimeihaming {5F) for malaria
chsmoprephylasis in pregmmcy,

Thres hondred and ity padicipemts wers recnaided o
booking, randomired into two groups using 2 table of random
tumbers asd mondtored Gl delivery. Ome groug recedved
dzily proguanil while the other recerved 5P fior maalesia
prophylaxis, Blood samples were taken for their hematocrit
ared maleria parasites = booking and delivery, From this
randommized coptmolled tral the resulis show dhat the
prevalence of maternal malaria parastnemia i this shedy was
29:9%, st booking and 12.2% at delivery. The prevalence af
delivery m women gven 5P and proguenil was 1006% and
14.4% respectively, This wos not stabistically  sigmificant
(P=0,4297. There was po siatisfical difference in the
meideisoe of pratesm delivery (P=0Z26IL  cord  blood
paraeitaetsn (P=0.385), low birth asipght (P=0.175) and binh
aephya (P=0367) between the two study groups. So, the
mathers conclede that there was no sigmficant difference
between intermittent preventive treatment with sulphadoxme-
pyrimethamine and the use of daily proguanil so larper
smidiess with peoguanil are warssnted™ .

Additionally, mmoether cross sectional study was conchacted o
evalupte  the effechveness of Intermutiend  Prevenlive
Treatment with 8P among pregnant women attending the
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andenatal climic ot Korle-Bu Teaching Hospital o Accma,
Ghann, A tofal of 363 pregremt women (202 of TPTp wsers
aipd 16] son-IPTp weers) were recruited. A total of 15384 of
IPTp wsers had malarss compared with 44.7% of oon-[PTpe
users (P = G001, A total of 58.4% of non=IFTp ussrs were
apemic compared with Z2.8% of PTp wers (P < 00001,
When they controlled for other varables, the difference m the
prevalence of malada (odds ratio = (U185, 25% confidencs
imterval = O08-0.3T) and amernia (odds ragic = 030, 95%
confidence inferval = (LI2-0.34) remminesd  sypnificamt,
Therefors, the recommended PTp-SP regimen 15 ussfol m
preventing malana and seanda amogg pregnant Woden o
Cihana, The prowing resistance of parasites to 5P requires &
urgent evaluation of altemative drogs to 5P,

Baconme of the generally lew endemicity of malana m
Effiiopin, irtermitient preventive fresfmend of  pregnant
waten (IPTp) @5 oot a part of the mational sirategy. [n-stesd,
the focws of sctivities for malafia in peepnancy 15 od
promating wniversal Long-lasting insecticsdal net  [LLIN]
coverage, giving specinl smphasis and proity to LLIN ase
among preguant women, and proogpt deagnosis and treatment
of climical cases when they oocur.

Agpproaches nsed by the Federal binistry of Healh [FREOH]

fo targst pregnant woinen are hoc

(11 Scoleeup wmrversal LLIN covernge and  encowrage
Bousshodds 1o bave pregnant woemen (and children aindes
five weare of pge) 10 use LLINs; and

(i} Ensure sovndbabdlity of prompt dingisosia and trestmaent of
clinical cas=c in pregnant women ot healih facilin=e The
LLIN replacement scheme peoposed in the Mational
Strategic Plans for Malaria Prevention and Central 2011-
2015 15 the policy framework for coptinpops LLTN
distribution primarily through the Health Extension
Package. Two owthods have leen proposed o resch
Fregnant Women:

(1) Providing one LLIN t0 avery newly pregnant wodnan in
zalected kebeles over a one-year period, or

{Z) Providing LLINs to houscholds with children and
precnant women ol currently bese prosecied with
LLIMs.

Aldthozh the wniversal coveraps strofepy s (o provids two
LIMMe per homsshold the HEW st moke wure that
pregnant mothers and children less than 5 vears of age have
preferential access to LLIMs. Inereasing ANC coverapge is
also eme of the FMOH's preocitees, and s supparted by
United Stades  Agency for Intermational Development
[VSAID Ethiopia hdatemal and MNeomatal Child H:ﬂ]rh
[MCEH], Eumsly plarmng and reproductive I.Lta]ﬂ:.E.I:.l:'lu'l.E

CONCLUSHIN

Anemin 15 a widespread global public health problem.
Women are particular]ly vulnerable, and more than balf of all
pregnat women in developing constries suffer from aemes,
Iron deficlency is the promary conse, bat a varety of sther
nutriteenal  deficiencies and infectiouns disemses contribuge
significatly to the global burden of apeswa,  The
consequences of aemia are serioes and inchzle economic
losses, matemal mortabity ond adverse birth owtcomes. A
varsety of interventions for amenna prevention and contral are
available, addressing all the major causes, buf expesience
with effective program implementation has been limited,

The curent prevalence of memia o women in developng
couaniries s unacceptably high nnd & more intensive effart is

requirsd to address 1t Alhough there are mmy challengss o
the mamngement of anemin, a few expmples and modsls of
snecesaful initiatives do exdst. Effective anenpa prevention
arsd eoinrod requires analysis of the mEn cares of anemis in
the target population followed by 1mplementation of a
package of relevanl merventioms, nsgrated within existing
struchires and services, including bealih care. agricalture and
aducation, and the private sector (eg, feod processing).
Faihire of thon supplementation prograns fo impoove
hemntologicn]l parmmeters has  usually been blamed on
poncompliance. It &5 time to resxamine the problem of
AETNEA In preguency. o assess more caefully the local
etiolozieal factods that are responsdble snd then i desion pew
sirategies for prevention and treatment,

Crawerally fortification of feods with wen snd folate, rowtie
screening for anernia from sdolescence, health edncation, and
prodepd treatrernt of infections and artendasce of antenatal
facilitees by prepgnand wornen can reduce the burden msd an
ooder to redoce maternal ond  peripstal morbdity and
morfality, preventive stratzgies mwst be implemented and

appleed uniformly ai all levels m primary, secondasy and
tertiary health-care comters.
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