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ABSTRACT

UMBILICAL ARTERY DOPPLER VELOCIMETRY IN PREGNANT WOMEN WITH IRON DEFICIENCY ANEMIA
Obiective: To detect possible fetoplacental vascular compromise by Doppler velocimetry in pregnant vwvomen with iron de-
ficiency anemia and to compare the outcomes of pregnancies in vwomen vvith and vvithout iron deficiency anemia.
Methods: 78 vvomen vvith mild iron deficiency anemia Hb: 9.97+0.7 gr/dl, ferritin 9.6+2.1 ugr/L and 156 vvomen vvith nor-
mal Hb and ferritin values were evaluated vvith Doppler ultrasonography in the second and third trimester and the outco-
mes of pregnancies were prospectively evaluated at birth. Ali the cases had adequate nutrition, were nonsmokers and
did not consume alcohol or narcotic drugs.

Results: Four vvomen in the study group had pathological indices in Doppler velocimetry, one having intrauterine grovvth
retardation, tvvo preterm birth, vvhile in the control group, 9 had pathological indices, resulting in two intrauterine grovvth
retardation, three preterm births and tvvo vvith meconium aspiration. The Doppler results and adverse outcome rates were
not significantly different from the control group (p for both>0.05).

Conclusion: Mild iron deficiency anemia during pregnancy as objectively demonstrated by Doppler study does not cause
fetoplacental vascular insufficiency that may lead to intrauterine grovvth retardation or preterm birth.

Key VVords: Doppler, iron Deficiency Anemia; Pregnancy.

OZET

DEMIR EKSIKLIGI ANEMILI GEBELERDE UMBILIKAL ARTER DOPPLER VELOSIMETRI

Amag: Demir eksikligi anemisi olan gebelerde utero-plasental dolasim bozuklugunun Dopler ¢alismasi ile ortaya
konulmasi ve gebelik sonuglarinin degerlendiriimesi.

Yoéntem: Demir eksikligi olan (Hb: 9.97+0.7 gr/dl, ferritin 9.6+2.1 ugr/It) 78 gebe, normal Hb ve ferritin degerlerine sahip
156 gebe calisma kapsamina alindi. Bu gebelere ikinci ve Gglincl trimesterde Doppler yapildi ve bunlarin gebelik
sonuglari degerlendirildi. Tim olgular, normal beslenme aligkanliklari olan, sigara icmeyen, alkol ya da narkotik ilag
kullanmayan olgulardi.

Bulgular: Calisma grubunda 4 olguda patolojik Doppler bulgusu mevcuttu. Bu dért olgudan biri, intrauterin gelisme
geriligi, ikisi ise erken dogum olgusu idi. Diger taraftan kontrol grubunda 9 olguda patolojik Doppler bulgusu vardi. Bu
dokuz olgudan 2'si intrauterin gelisme gerilidi, 3'inde erken dogum ve 2'sinde mekonyum aspirasyonu vardi.

Sonug: Bu ¢calismada, Doppler bulgulari, hafif derecede demir eksikligi anemisinin intrauterin gelisme geriligi veya erken
doguma neden olan bir fetoplasenter dolasim yetersizligine yol agmamaktadir.

Anahtar Kelimeler: Doppler, demir eksikligi anemisi, Gebelik

Ithough a consensus is not reached, some stu-
Adies suggest that anemia during pregnancy
may increase the likelihood of poor outcomes,
such as increased risk of preterm delivery, low birth
weight (SGA) and prenatal mortality (1,2). Further-
more, observational studies report that (3) iron defici-
ent women who are not necessarily anemic showed
an increased risk of associated complications during
pregnancy such as preeclampsia.
it is known that low birthweight and preterm
mortality is associated with uteroplacental insuffici-
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ency. We hypothesized that if Fe++ deficiency ane-
mia indeed does cause small for gestational (SGA)
birth and preterm delivery, then uteroplacental insuf-
ficiency should be revealed by Doppler velocimetry.
Thus we proceeded in order to test this hypothesis
on anemic pregnant women and controls.

MATERIAL AND METHODS

During a 10 month period, 78 women with iron
deficiency anemia (Hb<11.0 gr/dl) in the first and
third trimester, <10.5 gr/dl in the second trimester,
ferritin <12 pg/L) (4) and MCV 82 fi or less were
examined by color Doppler velocimetry. An Aloka
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Tablo 1. The Characteristics of the Study and the
Control Group (£SD)

Iron Deficiency Anemia Control

n=78 n=156
Age [yrs) 20.9:0.42 20.8+0.40
BMI (kg/M2) 21.8+0.36 23.9+0.31
Monthly income ($) 11074185 1205208
Multiparous (%) 52 (69.8) 107 (65.7)
Hb {gr/dl) (range} 9.97+0.71 12.4+0.54
|7.8-10.9) (11.3-14.2)

Hic (%) 29.2+0.7 36.4:0.6

MCV (f) 77.2+1.5 89.8+1.8

Ferritin (pgr/L) Q.6+2.1 24.1x3.1

SD 110 device was used by an experienced radiolo-
gist. None of the women were smokers or alcohol or
drug users in control and study groups. Body mass
index and ages and parity were noted. Only women
that were sure of last menstrual date were included
in the study. S/D index >3.0, reversed or absent end
diastolic flow were regarded as pathological Doppler
results. Bleeding women, or women with chronic re-
nal, cardiovascular or endocrinological or metabolical
diseases (eg. hypertension, diabetes) or postterm de-
livery, neonates with gross malformations, congenital
heart disease, kidney disease or fetal infections were
excluded by appropriate tests. The subjects had ali
pregnancies exceeding gestational 15 th week (first
trimester). The results of Doppler umbilical artery
flow characteristics were analyzed according to previ-
ously established standards for Turkish mothers (5).
A control group consisting of 156 agematched, gesta-
tional age matched (=1 week) pregnant women wit-
hout anemia (Hb>1l.1 gr/dl) was also enrolled.

Ferritin was measured by Amersham ferritin kit
which utilized the principle of the competition betwe-
en 1125 ferritin and plasma ferritin for binding to ferri-
tin specific antibody. The minimum value kit could
measure was 2.5 ugr/L and the coefficient of variation
of the analysis was 3-7%. Blood count was done by
using Technicon RA-XT HI hematology autoanalyser
by Oxford-Eppendorf automatic pipetting station.

Prospectively, ali the newborn babies were imme-
diately examined by pediatricians and gestational
ages were scored by Ballard maturation test, the birt-
hweights and signs of adverse prognosis were regis-
tered. Adverse prognosis criteria were as follows: The
SGA babies, prematiire babies, meconium under vo-
cal cords, admittance to neonatal intensive ¢are unit
for reasons other than the above stated exclusion cri-
teria. Care was taken that nutritional status (Body
mass index >20) and socioeconomic status (monthly
income>1000%) were appropriate and essentially ali-
ke in the two groups. Pearson chi square test was
used to compare the number of babies with adverse
prognosis and Student's T test were used to compare
the parameters and the results of the two groups.

RESULTS

The background characteristics of women with
and without second/third trimester iron deficiency

Tablo 2. Doppler Velocimetry Measurements and

Outcomes of Pregnancies
Iron Deficiency A Control
5/D index (range) 2.46 (2-3.4) 2.5111.8-3.8)
Gestational age (wks) 39.5:0.4 39106
Gestational age ot 32.4+6.2 (1639) 33.1£5.8(1639)

Doppler+SD [range)

Birthweight£SD (gr] 3032.4+£403 3011.7+305
Doppler abnormal 4 9
Adverse prognosis 3 (15GA, 712 SGA,

2 preterm) 3 preterm, 2

meconium asp

anemia are shown in Table 1.

The number of women with abnormal Doppler
velocimetry and adverse prognosis were not signifi-
cantly different (p>0.05) and the parameters (stated
in Table 2) of the two groups were similar (p for
all>0.05). Among the four cases with abnormal re-
sults of Doppler in the anemia group, one had no
end diastolic flow and three had S/D index excee-
ding 3-0 One of these babies had an uneventful deli-
very, 2 was preterm, born at the gestational ages of
35 and 36 weeks, while the other was born with a
birthweight of 2310 gr at 391/2 weeks of gestation.
These mothers did not have any distinguishing clini-
cal findings that might explain these births. in the
control group, one mother had myoma uteri, and
one had abruptio placenta, however the rest of the
adverse prognosis births did not have any mentio-
nable clinical findings. in both groups, we did not
encounter placenta previa, postpartum hemorrhage
or morbidity (such as proglonged hospital stays or
infections) or mortality.

DISCUSSION

Although the prevalence of anemia during preg-
nancy has declined 6ver the past few decades (6), it
is stili abundant in developing countries and anemia
and spontaneous preterm birth are reportedly related
(7). Increased placental weight and a high ratio of
placental weight to birthweight which are associated
with an increased risk of high blood pressure in
inants' later life (8) have been linked to maternal
anemia during pregnancy and specifically to maternal
iron deficiency anemia (9). On the other hand, a
high hematocrit level exceeding 43% was also found
to be significantly relevant to SGA and preterm deli-
very (10).

Doppler velocimetry is known to have a signifi-
cant predictive value in diagnosing SGA infants pre-
natally. These infants may have pathological indices
of S/D index or diminished or reversed end diastolic
flow illustrating the placental vascular insufficiency.
Our report which failed to demonstrate an elevated
incidence of placental vascular insufficiency may ha-
ve implicatons in reassessing the present concept of
the adverse effects of iron deficiency anemia in preg-
nancy. Our findings may in part, be due to the fact
that the study and control population consisted only
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of patients from the second and third trimester since
Doppler velocimetry may not be of much predictive
value before this period of pregnancy. As Klebanoff
et al (7) also pointed, in the second trimester anemia
approximately doubled the risk of preterm delivery
but the relationship between anemia and preterm
birth could not be demonstrated in the third trimes-
ter. Moreover, Higgins et al (11) reported that the
highest infant birthweights were associated with the
lowest third-trimester matemal hemoglobin concent-
rations. One should also bear in mind that the pre-
sent study population lacked mothers with severe
iron deficiency anemia (Hb<6 gr/dl) which are ex-
ceptionally rare and should be treated on an indivi-
dual basis.

Instead of an effect of anemia or a high hematoc-
rit, the increased risk of preterm delivery and low
birthweight may reflects uncontrolled confounding
factors related to inadequate nutrition or low socioe-
conomic status. As these factors were essentially ali-
ke in the presendt study, this hypothesis may find so-
me support in our results. in the Camden study of
School et al (1) when vaginal bleeding preceded the
anemia in 18% of women, the odds of preterm deli-
very were substantially increased which suggests that
an underlying fetal or maternal pathology may have
given rise to preterm delivery. Although the number
of patients in the present study was small, untoward
factors were meticulously excluded and the results
suggest that iron deficiency anemia does not cause

fetoplacental vascular compromise and probably
constitutes a trivial role in the etiology of preterm de-
liveries and SGA births.
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