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Abstract

Anemiaisacommon medical disorder affecting alot of womenin pregnancy in the devel oping countries.
Daily oral iron supplementation during pregnancy reducesthe prevaence of anemia. Inthe present sudy wehave
compared the hematol ogicd responsesto ord iron therapy using theformulation of iron poly matosecomplexin
anemic and norma pregnant women. The haemoglobin(Hb) level and other blood parameterswerestudiedin
anemic and non-anemic pregnant women both before and after oral iron therapy. Hemoglobin, ironindicators
improved significantly with oral iron therapy and appear to have good compliance and efficacy. Thishelpsusto
assessthevaried comparative responsesin both the categories. The study will beindicative about therational use
of ironiniron deficiency anemia.
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Introduction

At thebeginning of 19" century theword Anemia
wasaclinical termreferring to pallor of theskin &
mucousmembranes. Anemiaisthecommonest medical
disorder in pregnancy. Thisisparticularly amgor hedlth
problemin devel oping countries. Prevalencein non-
industrialized countriesvaries between 35-75 %, with
theaveragebeing 56 %.! The prevaenceisvery high
inCentral Asia, reported asbeing 90 %in India. 23In
India90% of anemiacasesisestimated to bedueto
iron deficiency, because highironrequirementsduring
pregnancy are not easily fulfilled by dietary intake,
especialy wheniron bioavail ability ispoor. Because
of religious reasons, poverty, or both, the Indian
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popul ation observesdietary patternsthat arelargely
vegetarian. Diet a one cannot supply the 3040 mg Fe
that is required for absorption of the 4—6 mg Fe/d
needed during thelatter tagesof pregnancy. Ignorance,
poverty and gender biassignificantly contributetothis
high prevaence. 467

WHO definesanemiain pregnancy ashemoglobin
(Hb) concentration of <11 g/ dl and hematocrit of <
0.33.8 A typical iron deficiency anemia shows the
following blood values. Hb: lessthan 10gm%, Red
blood cells: lessthan 4 million/mm?, PCV: lessthan
30%, MCHC: lessthan 30%, MCV: lessthan 75mm?,
MCH: lessthan 25pg. Iron supplementationissirongly
recommended for all pregnant womenin developing
countries. Oral ironintakeisthetrestment of choice,
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and amost all women can betrested effectively with
ora preparations.

In the present study we have compared the
hematologica responsesto ord irontherapy usingthe
formulation of iron polymatosecomplex. TheHbleve
and other blood parameterswere studied in anemic
and non-anemic pregnant women both beforeand after
oral iron therapy. Thishelpsusto assessthe varied
comparative responses in both the categories. The
study will beindicative about therational useof ironin
irondeficiency anemia.

Materialsand methods

Thestudy wasdoneinthe Physiology Department
of Prathimalngtitute of Medica sciences, Kariminagar
(A.P), India and included subjects based on the
following criteria. We decided to enroll 23 pregnant
womenin non-anemic and 21 womeninanemic group
intheagegroup of 15-24. Smilarly 16 pregnant women
inanemic and 14 women in non-anemic group under
the age group of 25-34 and 9 pregnant women in
anemic and 7 women in non-anemic group under the
agegroup of 35and above. Thelossof follow-up was
very high in the non-anemic pregnant women.
Characteristicssuch asage, parity, weeksof gestation
and literacy did not differ between theanemic pregnant
women and non-anemic pregnant women.

Thewomenintheord Irongroup weregivendaily
oral doses of 100 mg Iron Poly maltose Complex
tablets which were provided every month and the
women were asked to take 90 such tabl ets per month.
They had to bring back empty packs and were also

asked about theintake of their tabletsand the col our
of their stoolsto ensure that they had consumed the
tablets.

A detailed history wastaken fromal thewomen,
and acomplete physical examination and an obstetric
examinationwereperformed at thetimeof recruitment.
At enrollment 3ml venous blood wastaken from each
of the patients. This blood was transferred to an
evacuated tube containing EDTA solution. Peripheral
blood smearswere performed along with estimation
of Hb%, MCV, MCH, MCHC. A peripheral smear
was stained with Leishman’s stain to look for the
morphology of theblood cdlls. Hb% was determined
by using the cyanomethaemoglobin method.
Haematocrit and Red cell count were determined by
using hemocytometry.

Bloodindiceswerecaculated. Thevauesfor RBC
count, Hb count and PCV can beusedto obtain certain
RBC indices (also called absolute values of blood
index). Theseindicesindicatetheszeand hemoglobin
concentration within the RBCs and thus help in
diagnosing thetypeof anemia.

All thewomenwerefollowed up routindy until the
delivery. All thetestswererepeated at term (37-41
weeks) or during labour if patientswent into preterm
labour. Resource condtraints precluded more frequent
hematol ogica estimations, which may havebeenable
to detect any differencein thetiming of hematologic
responses between the 2 groups. However awoman’s
hematologic status at term is more important for
pregnancy outcome, especialy from the perspective
of risksassociated with child birth.
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Results
Age Noof | !sttrimester | lind trimester I1rd trimester | No. Ist trimester I1nd trimester [11rd trimester
group [Patients EAN| SD | MEAN | SD |MEAN| sD Pa?;“c MEAN | SO |MEAN| sD |MEAN| <D

15-24 21 3.70 +0.37 3.70 +0.39 380 +0.36 23 3.86 +0.34 383 0.33 386 +0.33
25-34 16 3.63 +0.38 3.69 +0.32 374 034 14 3.78 +0.4 39 2037 390 +0.39
35&

Above 9 3.56 +0.47 3.77 +043 382 043 7 3.57 +0.36 359 032 361 +0.26
15-24 21 7.74 +0.52 8.27 +0.62 927 +0.65 23 1082 074 1100 0.86 1149 +0.75
25-34 16 7.74 +0.38 8.63 +057 942 +0.77 14 11.11 +095 11.29 +1 11.43 +0.83
35&

Above 9 8.10 +0.70 9.08 +0.75 10.11 0.72 7 9.94 +051 1007 £0.53 10.37 +0.56
15-24 21 7830 547 80.76 598 8339 16.02 23 88.08 +4.76 89.66 +4.66 91.12 384
25-34 16 77.79 267 80.35 +3.13 8247 £3.28 14 8258 +271 8347 315 8453 351
35&

Above 9 7949 +£2.98 80.86 +256 8425 1342 7 8121 413 83.03 421 86.44 4.7
15-24 21 2115 +256 2256 +281 2461 29 23 2811 +2 28.79 £2.13 29.89 +1.93
25-34 16 2157 275 2360 +2.75 2537 £3.05 14 2966  +3.67 29.2 +3.65 2951 298
35&

Above 9 23.03 +2.96 2441  +3.68 2683 3.6 7 2816 £3.68 2832 +3.69 2892 288
15-24 21 2712 +3.79 28.02 +364 29.61 £3.63 23 3201 +297 322 +3.01 3286 251
25-34 16 27.67 281 2924 278 30.72 £3.02 14 3588 +394 3497 412 3492 325
35&

Above 9 2897 +352 30.16 +4.21 31.00 £3.69 7 3461 £355 34.02 311 3442 225

Table-1: The subjects selected for the project were
90 pregnant women of which 44 are non-anemic &
46 are anemic pregnant women. Thesewomenwere
subdivided into 3 groupsdepending upontheagegroup
| (15—-24), group 1 (25—34), group 111 (35 & above)
All the groups of women were hedthy. Both normal
pregnant women and anemic pregnant women were
givenord irontherapy.

Thehematologicd examinationsconductedin
these groups of peoplewere RBC (Red blood cells)
million/mm3, Hemoglobin%, Mean Corpuscular

Volume (MCV), Mean Corpuscular Hemoglobin
(MCH), Mean Corpuscular Hemoglobin
Concentration (MCHC). Theresultsareshownin
master table& individual tables. Thelaboratory tests
were done at the beginning before and after oral
therapy, during 1, [1™ and 111" trimesters of pregnancy.
The results of various tests showed significant
differencein hematol ogical parameters as assessed
datigticdly. Datawereandyzed, quantitativedatawere
expressed asmean £ SDsor asmedians. Theresults
of thestudy areasfollows.



Journal of College of Medical Sciences-Nepal,2010,Vol-6,No-3

Table-l1 : Red Blood cell countsin different age groupsof Pregnant Women (trimester Wise)

Particulars R.B.C.INANEMIC mil/mm? R.B.C.IN NONANEMIC mil/mm®  PVaue
(Agegroup) No.s I Il " No.s I [l "

15-24 21 3.70 3.70 3.80 23 3.86 383 386 0.16
25-34 16 3.63 3.69 3.74 14 3.78 390 390 048
3BH&

above 9 3.56 3.77 3.82 7 3.57 359 361 051

Pvdue_Insggnificant
P.value __greater than.01

Red blood cells (RBC): Theincrease RBC count wasabout 0.1, 0.11 and 0.26 intheage groupsof |,
[1'& 111 respectively inanemic pregnant women. Whereastheincrement in normal pregnant women was about
nil, 0.12 & 0.07 intherespectivegroups(Tablell).

Table-111: Hemoglobin concentr ationsin different age groupsof pregnant women (trimester wise)

Particulars Hb% IN ANEMIC (gm/dl) Hb%. IN NON ANEMIC (gm/dl)  PVaue
(Agegroup) No.s I Il " No.s I [l "

15-24 21 7.74 8.27 9.27 23 10.82 11.00 1149 0.01
25-34 16 1.74 8.63 942 14 1nn 1129 1143 001
35 & above 9 8.10 9.08 10.19 7 9.94 1007 1037 0.10

P. value:lnsignficant
Hemoglobin%: Thereisanincreasein hemoglobin % by 1.53%, 1.68% & 2.09%inthel, 1 & Il age

groupsof anemic pregnant women respectively and inthenormal pregnant women the increment of 1.67%,
0.32%& 0.43%inl, 11 & 111 group respectively. Thefindingsaresignificant with ‘P valueof 0.01,0.01 & 0.1
respectively inthethreegroups(Tablelll).

Table- 1V :MCV in different age groupsof pregnant women (trimester wise)

Particulars M.C.V.INANEMIC (mm?3) M.C.V.IN NON-ANEMIC (mm?) PValue

(Agegroup) No.s I [l "l No.s I [l "
15-24 21 7830 80.76 8339 23 88.08 89.66 91.12 0.89 Indgnificat
25-34 16 7779 8035 8247 14 8258 8347 8453 0.1 SHgnificat

35& above 9 7949 8086 8425 7 81.21 83.03 86.44 0.92 Indgnificat
Pvdue_Insgnificant
P.value __greater than .01
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Mean corpuscular volume(MCV) : TheMCV showed anincrease after theora therapy inanemic pregnant by
5.09,4.68& 4.76ingroupsl, Il & 111 respectively. Inthenormal pregnant women, theincrement was 3.04,

1.95 & 5.2 in the groups of normal pregnant women respectively (Table — 1V).

Table-V : MCH in different agegroupsof pregnant women (trimester wise)

Particulars M.CH. INANEMIC (pgm) M.C.H. IN NON-ANEMIC (pgm) PVaue
(Agegroup) No.s I [l "l No.s I [l "

15-24 21 2115 2256 2461 23 2811 2879 2989 0.05 Sgnificat
25-34 16 2157 2360 2537 14 29.66 2920 2951 0.1 Sgnificant

35 & above 9 2303 2441 2683 7 2816 2832 2892 0.58 Inggnificant

Mean corpuscular hemoglobin (MCH): There was an improvement in the MCH by 3.46, 3.90 & 3.80in
anemic pregnant women of agegroupsl, 11 & 111 respectively. Inthenorma pregnant women theincrementin
thegroup I, I & Il were 1.78 and a decrease of 0.15 and an Increase of 0.76 respectively. (Table V)

TABLE-VI: MCHC in different agegroupsof pregnant women (trimester wise)

Particulars M.C.V.INANEMIC (%) M.C.V. IN NON-ANEMIC (%) PVaue
(Agegroup) No.s I [l "l No.s I [l "

15-24 21 2712 28.02 29.61 3201 3220 3286 0.1 Sgnificat
25-34 16 27.67 29.24 30.72 35.88 34.97 3492 0.62 HSgnificat

35 & above 9 2897 3016 31.00

3461 34.02 3442 0.63 Sonificant

Mean corpuscular hemoglobin concentration (MCHC): Theimprovement inthe M CHC of anemic pregnant

womeningroup 11 &1l were 2.49, 3.05 & 2.03 respectively. Among the normal pregnant women, the I¢

group showed anincrease of 0.85,whilell and 111 group showed adecrease of 0.96, 0.19 respectively. (VI)

Discussion

Anemiawasdefined according to criteriaproposed
by the Centers for Disease Control (CDC)® and
refined by the National Academy of Sciences(NAS)
pane on nutrition and pregnancy. For dl anemias, these
criteria include hemoglobin values below the 5th
percentile of CDC standards for gestation. During
pregnancy, therearevariation of hemoglobinat different

trimester, thelowest valuesmeeting thisdefinitionwere
110g/L (first trimester), 105 g/L (second trimester),
and 110 g/L (third trimester). Anemiaaccompanied
by alow serumferritin concentration, that is, < 12ng/
L, wasconsidered by theNAS panel toreflect iron-
deficiency anemia. 1°

Bentley ME reported 2.2% severely anemic
pregnant women in Andhra Pradesh.™ Porenterol
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administration of iron has been used by many
investigators, especialy inAsiaand Africa, withgood
results.’? Sood et a observed a greater increase in
hemoglobin concentration with intramuscular
administration of iron with oral or intravenous
adminigration.®

Jai B Sharma et al observed 2 types of iron

treatment(oral and parenteral) wereequally effective
at improving thevariousironindicatorsin the pregnant

anemic and non pregnant anemic women.*Themain
problem with oral iron supplementation is poor
compliance because of side effectsor other reason.
Alternate strategies, such asweekly or twiceweekly
Iron supplementation, have been devel oped toimprove
compliance.®®

But in the present study red blood cell val ues showed
abetter increase after theoral irontherapy inanemic
pregnant women than in non anemic pregnant women
who aso had ora iron therapy, though not significant.
Thoughthereisincreasein RBCin anemic pregnant
women, itisnot significant probably duetoincreasein
the plasmavolume and reduced erythropoiesisthat
resultsin physiologica anemiain pregnancy.

Hemoglobin % alsoimproved to agreater extent
Inthe anemic pregnant women after oral iron therapy
ascompared with theimprovement of hemoglobin %
innormal pregnant women after theoral iron therapy.
It has been shown to be of significance, may bedueto

therate of absorption being increased, which may
be probably dueto decreaseinthestored ironinthe
body of anemic pregnant women.

Thereisincreaseinthe Mean corpuscular volume
(MCV) in anemic pregnant women after oral iron
therapy as compared with that of normal pregnant
women during 13 & 2™ trimester. In 3 trimester as

compared with the anemic pregnant womenthe 1% age
group only, showed ‘P vaueof significance(0.1). This
isprobably dueto physiological anemia, decreased
stored iron and reduced erythropiesis.

The improvement in Mean Corpuscular
Hemoglobin (MCH) in anemic pregnant women was
moreascompared withthat of normal pregnant women
indl theagegroup but the* P valuewasof significant
only inthe 1% two agegroups. Thisisprobably dueto
increased absorption of iron dueto decreaseiniron
storage. Thethird group anemic women are mostly
multiparity probably thismay bethe causefor theresult
of not being significant.

Therewasimprovement in the Mean Corpuscular
Hemoglobin Concentration (MCHC) of anemic
pregnant womenin all thethreeagegroups. Whereas
in normal pregnant women there was only dight
improvement in the 1% age group, the other two age
groupsshowed afdl intheMCHC. The2™ agegroup
resultsweresignificant. Thereasonfor thefal inthe
norma pregnant womeninthe2™ & 39 group probably
wasdueto multiparity astheiron demandin multiparous
womenis2foldswhileironininakeisless.

Conclusion

It isa comparative study of hematological
responseto ora ironinanemic pregnant women and
normal pregnant women.

Theobject of the study wasto find out the changes
inthehematologica parameterswith ord irontherapy
during pregnancy. The various hematological
parametersused for thispurposeare RBC, Hb, MCV,
MCH & MCHC and acomparison of these between
pregnant women of both anemic & nonanemicwith 3
different age groups. The results of various tests
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showed that therewasasignificant increasein RBC,
Hb% with oral administration and thisisanimportant
finding for devel oping nationslike Indiawherethe
prevaence of anemiaduring pregnancy isvery high.
Thisconditionisfurther complicated by manutrition
and repeated pregnanciesseparated by short intervals.

Theresultsof the present study showed that the 2
typesof womenwithiron treatment, increased storage
of ironareimportant for further iron status. Thechange
intheiron statusachieved with supplementation of iron
is better in al the age groups of anemic pregnant
women. In this study we included women with
moderateanemiaonly, but not thosewith severeanemia
because, for severe anemiapatients, they should get
thefull treatment with adequate repeated intramuscul ar
injectionsor blood transfusion according tothehospitas
protocol.

Theabove study does not include the causesfor
theanemia. We have not taken stepsto correct the
cause of anemia The extent to which maternal
hemoglobinlevel can beincreased by recommended
parentera supplementationislimited and hasuncertain
physological bendfits.
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