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ABSTRACT

Objective To develop a model based on maternal
characteristics and medical history (maternal factors)
for the prediction of delivery of large-for-gestational-age
(LGA) neonates, and to examine the potential value
of first-, second- and third-trimester fetal biometry and
biomarkers in improving such a model.

Methods This was a screening study in 76 300, 54 999,
25727 and 6181 singleton pregnancies at 11-13, 19-24,
30-34 and 35-37weeks’ gestation, respectively. The
a-priori risk for LGA with birth weight > 95% percentile
(LGA > 95%) was calculated using multivariable logistic
regression analysis to determine which of the maternal
factors bad a significant contribution. Regression analysis
was then wused to determine whether screening by
a combination of maternal factors, fetal biometry
and various biophysical and biochemical markers had
significant contribution in predicting delivery of LGA
neonates.

Results The likelibood of LGA > 95" increased with
increasing maternal weight and height and was lower in
women of Afro-Caribbean and South Asian racial origins,
in cigarette smokers and in nulliparous women. The risk
was higher in women with pre-existing diabetes mellitus
Type 1 and lower in those with chronic hypertension.
In parous women, the risk increased with birth-weight
Z-score in previous pregnancy and prior bistory of
gestational diabetes and decreased with interpregnancy
interval. Screening by maternal factors at 11-13 weeks
predicted 32%, 44% and 60% of LGA>95" at
false-positive rates (FPRs) of 5%, 10% and 20%,
respectively. With the addition of fetal biometry, the
detection rates improved to 37%, 51% and 68% at
19-24 weeks, 50%, 65% and 81% at 30-34 weeks and

60%, 73% and 85% at 35-37 weeks at FPRs of 5%, 10%
and 20%, respectively. The addition of biomarkers did
not improve the detection rates achieved when screening
by a combination of maternal factors and fetal biometry.

Conclusion Combined screening by maternal factors
and fetal biometry can predict a high proportion of
pregnancies that will deliver LGA neonates. Copyright ©
2015 ISUOG. Published by John Wiley ¢& Sons Ltd.

INTRODUCTION

Fetal macrosomia is associated with adverse perinatal
outcome2. For the mother, this includes an increased
incidence of emergency Cesarean section, operative
vaginal delivery, anal sphincter injury, and postpartum
hemorrhage®~8. The macrosomic neonate is at increased
risk of shoulder dystocia, brachial plexus injury, fracture
of the clavicle or humerus, birth asphyxia, stillbirth
and increased peripartum mortality’~%°~12, Long-term
complications for the neonate include increased risk of
obesity, Type 2 diabetes mellitus and asthma!3~15, The
definition of macrosomia varies between studies, but there
is consistency in the trend that the higher the birth weight
the greater the risk of adverse outcome. The majority
of the associated harm to both mother and neonate is
due to traumatic vaginal delivery. Elective delivery by
Cesarean section or early induction of labor in suspected
macrosomia should reduce this harm. Unfortunately,
previous studies and guidelines assessing the effectiveness
of elective delivery for a suspected macrosomic fetus are
hampered by the poor performance of current models to
predict macrosomia'®~18,

An accurate model that could predict prospec-
tively which pregnancies are at risk of delivering a
large-for-gestational-age (LGA) baby would be useful in
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counseling women on the risks surrounding attempted
vaginal delivery as well as providing the basis for future
research on timing of delivery in cases of suspected LGA.
The aim of this study was to develop such a model that
combined maternal history, fetal biometry and maternal
biophysical and biochemical markers.

METHODS

The data for this study were derived from prospective
screening for adverse obstetric outcomes in women
attending their routine hospital visit in the first, second
and/or third trimester of pregnancy at King’s College
Hospital, London, between March 2006 and December
2014 and Medway Maritime Hospital, Kent, between
February 2007 and December 2014.

We examined 76 300 singleton pregnancies at 11 40 to
13 + 6 weeks’ gestation, 54 999 at 19 + 0 to 24 + 6 weeks,
25727 at 3040 to 34+ 6 weeks and 6181 at 35+0
to 37+ 6weeks. The first-trimester dataset was used
to derive the prior risk, based on maternal factors,
and all datasets were used to investigate the potential
value of combined screening by maternal factors and
biophysical or biochemical markers in the three trimesters
of pregnancy. In all three trimesters we measured
uterine artery pulsatility index (UtA-PI)'® and obtained
maternal blood samples for measurement of serum
biochemical markers. In the second and third trimesters,
we estimated fetal weight from measurements of fetal
head circumference (HC), abdominal circumference (AC)
and femur length (FL)?°. Gestational age was determined
from the measurement of fetal crown-rump length (CRL)
at 11-13 weeks or the fetal HC at 19-24 weeks?%2!,

The pregnancies included in the study all resulted
in the live birth or stillbirth of phenotypically normal
babies, delivered at or after 24 weeks’ gestation. Written
informed consent was obtained from the women agreeing
to participate in the study, which was approved by the
National Health Service research ethics committee.

Maternal history and characteristics

Patient characteristics that were recorded included
maternal age, racial origin (Caucasian, Afro-Caribbean,
South Asian, East Asian and mixed), method of
conception (spontaneous/assisted conception requiring
the use of ovulation drugs/in-vitro fertilization), cigarette
smoking during pregnancy (yes/no), medical history
including diabetes mellitus Type 1 or 2, family history
of diabetes mellitus (first-, second- or third-degree
relative with diabetes mellitus Type 1 or 2), obstetric
history including parity (parous/nulliparous if no previous
pregnancies > 24 weeks’ gestation), previous pregnancy
with gestational diabetes (GDM), neonatal birth-weight
Z-score (corrected for gestational age at delivery??) of
previous pregnancy and the time interval between the last
delivery and conception of the current pregnancy in years.
The maternal weight and height were also measured. At

Copyright © 2015 ISUOG. Published by John Wiley & Sons Ltd.
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the 30—34 and 35-37-week visits, the diagnosis of GDM
in the index pregnancy was recorded.

Outcome measures

Details of maternal characteristics, medical and obstetric
history and the findings of the assessments at 11-13,
19-24, 30-34 and 35-37 weeks were recorded in our
secured database. Data on pregnancy outcome were
obtained from the maternity computerized records or the
general medical practitioners of the women and were also
recorded in our secured database. The primary outcome
of the study was delivery of a LGA neonate. The newborn
was considered to be LGA if the birth weight was > 95t
percentile (LGA > 95%) after correcting for gestational
age at delivery??.

Statistical analysis

The a-priori risk for LGA > 95™ was calculated using mul-
tivariable logistic regression analysis with backward step-
wise elimination to determine which maternal factors had
significant contribution to LGA > 95™, The observed mea-
surements of biomarkers were logo transformed to make
their distributions Gaussian. Each measured value in the
outcome groups was expressed as a multiple of the normal
median (MoM) after adjustment for those characteristics
found to provide a substantial contribution to the logio
transformed value?>~2¢. The observed measurements of
fetal nuchal translucency thickness (N'T) were expressed as
delta values corrected for gestational age?”. The observed
measurements of HC, AC and FL were expressed as
Z-scores, corrected for gestational age??. Mann—Whitney
U-test was used to compare the biometric Z-scores and
biomarkers between the outcome groups. Regression anal-
ysis was used to determine the significance of association
between the logip MoM values of biomarkers.

Multivariable logistic regression analysis was used to
determine if the maternal factor-derived logit (a-priori
risk), fetal biometry and biomarkers had significant
contribution in predicting LGA > 95%. The performance
of screening was determined by receiver—operating
characteristics (ROC) curves. Similarly, the algorithm was
used to determine the performance of screening for LGA
defined by birth weight > 90t percentile (LGA > 90th) and
> 97% percentile (LGA > 97%) and birth weight > 4000 g
(LGA >4000g) and >4500g (LGA >4500g).

The statistical software package SPSS 22.0 (SPSS Inc.,
Chicago, IL, USA) and Medcalc (Medcalc Software,
Mariakerke, Belgium) were used for data analyses.

RESULTS

Maternal and pregnancy characteristics of the study
populations examined at 11-13, 19-24, 30-34 and
35-37 weeks’ gestation are presented in TableS1. The
Pearson correlations between each of the biomark-
ers assessed at different stages in pregnancy in
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Table 1 Fitted regression model with maternal characteristics and history for prediction of large-for-gestational-age neonates with birth

weight > 95 percentile

Variable Coefficient SE OR (95% CI) P
Intercept —0.25972 0.05289
Weight (-69%) 0.04236 0.00180 1.043 (1.040-1.047) <0.0001
(Weight (-69%)) ~0.00071 0.00009 0.999 (0.999-0.999) <0.0001
(Weight (-69%))3 0.000005 0.000001 1.000 (1.000-1.000) <0.0001
Height (-1641) 0.03130 0.00261 1.032 (1.027-1.037) <0.0001
Cigarette smoking —0.66881 0.06726 0.512 (0.449-0.585) <0.0001
Racial origin
Caucasian/East Asian/mixed (reference) 0 1
Afro-Caribbean —0.66249 0.04993 0.516 (0.468-0.569) <0.0001
South Asian —0.59866 0.12449 0.550 (0.431-0.701) <0.0001
Obstetric history and pregnancy interval
Nulliparous —0.36238 0.03600 0.696 (0.649-0.747) <0.0001
Parous
No previous GDM (reference) —2.35162 0.03734
Previous GDM 0.47894 0.09988 1.730 (1.423-2.104) <0.0001
Interpregnancy interval in years —0.02272 0.00725 0.974 (0.961-0.988) <0.0001
Neonatal birth-weight Z-score 0.80699 0.01962 2.519 (2.424-2.618) <0.0001
Medical disorder
Chronic hypertension —0.38936 0.14505 0.677 (0.510-0.900) 0.007
Diabetes mellitus Type 1 1.65817 0.13284 5.250 (4.046-6.811) <0.0001

*Subtracted from weight in kg. tSubtracted from height in cm. GDM, gestational diabetes; OR, odds ratio; SE, standard error.

LGA > 95™ and those without LGA are demonstrated
in Tables S2-S5.

Large-for-gestational age
Prior risk

The a-priori risk for LGA >95% is calculated from
the following formula: odds/(1 4 odds), where odds =eY
and Y is derived from multivariable logistic regression
analysis. Regression coefficients and adjusted odds ratios
of each of the maternal factors in the prediction algorithms
are presented in Table1 (R?=0.174, P <0.0001). The
likelihood of LGA >95% increased with increasing
maternal weight and height. In parous women, the risk
increased with neonatal birth weight Z-score in previous
pregnancy and decreased with interpregnancy interval
and was higher in women with a previous history of
gestational diabetes. The risk was higher in women
with pre-existing diabetes mellitus Type 1 and lower
in women of Afro-Caribbean and South Asian racial
origins, in cigarette smokers, in nulliparous women and
in women with chronic hypertension. The likelihood of
LGA > 95™ was not altered significantly by maternal age
(P=0.128), method of conception (P =0.337), personal
history of systemic lupus erythematosus/antiphospholipid
syndrome (P=0.813) or family history of diabetes
mellitus (P =0.692).

Performance of screening for LGA > 95™ with modifi-
able maternal risk factors, such as pre-existing diabetes,
increased body mass index, previous pregnancy with LGA
neonate and previous or current gestational diabetes, that
were treated as an individual screening test is demon-
strated in Table 2.

Copyright © 2015 ISUOG. Published by John Wiley & Sons Ltd.

11-13-week combined test

At 11-13 weeks, the delta NT, and MoM values for
pregnancy-associated plasma protein-A (PAPP-A), free
beta-human chorionic gonadotropin (3-hCG) and pla-
cental growth factor (PIGF) were significantly higher
and UtA-PI MoM was significantly lower (P < 0.0001;
TableS6) in the LGA > 95% group compared to the
non-LGA group. Multivariable logistic regression anal-
yses demonstrated that, in the prediction of LGA
> 95™ there were significant independent contributions
from maternal factors and combinations of delta NT,
log1p MoM values of PAPP-A, free B-hCG and UtA-PI
(Table S7), however PIGF MoM did not contribute signif-
icantly to this prediction (P =0.063).

Screening by maternal factors at 11-13 weeks pre-
dicted 38.3%, 43.6%, 46.8%, 32.0% and 43.9% of
LGA > 90™ LGA > 95 LGA > 97" LGA > 4000 g and
LGA > 4500 g, respectively, at a false-positive rate (FPR)
of 10%. The respective detection rates for combined
screening with maternal factors, delta NT, PAPP-A, free
B-hCG and UtA-PI were 39.8%, 45.8%, 49.2%, 33.6%
and 47.7% (Figure 1, Table S8 and Table 3).

19-24-week combined test

At 19-24 weeks, all Z-scores of fetal biometric measure-
ments and MoM values for PAPP-A, free B-hCG, PIGF
and sFlt-1 were significantly higher and UtA-PI MoM was
significantly lower (P <0.0001; Tables S6 and S9) in the
LGA > 95" group compared to the non-LGA group. At
19-24 weeks, multivariable logistic regression analyses
demonstrated that, in the prediction of LGA > 95 there
were significant independent contributions from maternal
factors, fetal biometry and combinations of log;g MoM

Ultrasound Obstet Gynecol 20165 47: 332-339.
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Table 2 Performance of screening for large-for-gestational-age neonate with birth weight > 95 percentile (LGA > 95™) using modifiable

maternal risk factors

All Non-LGA* LGA > 95%
Risk factors n DR (% (95% CI)) n DR (% (95% CI)) n DR (% (95% CI))
11-13 weeks 76300 68439 4468
Type 1 diabetes 367 0.5 (0.4-0.5) 229 0.4 (0.3-0.4) 110 2.5(2.0-3.0)
Previous GDM 945 1.2 (1.2-1.3) 707 1.0 (1.0-1.1) 161 3.6 (3.1-4.2)
BMI > 30 kg/m? 13542 17.7 (17.5-18.0) 11316 16.5 (16.3-16.8) 1432 32.1(30.7-33.4)
Previous LGA > 95t 2516 3.3(3.2-3.4) 1491 2.2 (2.1-2.3) 721 16.1 (15.1-17.2)
At least one 15849 20.8 (20.5-21.1) 12867 18.8 (18.5-19.1) 1928 43.2 (41.7-44.6)
35-37 weeks 6181 5520 381
Type 1 diabetes 39 0.6 (0.5-0.9) 37 0.7 (0.5-0.9) 11 2.9 (1.6-5.1)
GDM in index pregnancy 221 3.6 (3.1-4.1) 176 3.2 (2.8-3.7) 24 6.3 (4.3-9.2)
BMI > 30 kg/m? 1099 17.8 (16.8-18.8) 878 15.9 (15.0-16.9) 131 34.4 (29.8-39.3)
Previous LGA > 95t 257 4.2 (3.7-4.7) 139 2.5 (2.1-3.0) 82 21.5(17.7-25.9)
At least one 1418 22.9 (21.9-24.0) 1101 19.9 (18.9-21.0) 191 50.1 (45.1-55.1)

*Non-LGA defined as birth weight < 90™ percentile. BMI, body mass index; DR, detection rate; GDM, gestational diabetes.
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Figure 1 Receiver—operating characteristics curves of maternal factors (

False-positive rate (%)

False-positive rate (%)

---------- ), maternal factors with fetal nuchal translucency (NT),

pregnancy-associated plasma protein-A (PAPP-A) and free -human chorionic gonadotropin (-hCG) (- - - -) and maternal factors with

fetal NT, PAPP-A, B-hCG and uterine artery pulsatility index (

), at 11-13 weeks, in the prediction of large-for-gestational-age

neonates with birth weight > 90™ (a), > 95% (b) and > 97™ (c) percentiles.

values of PAPP-A and UtA-PI (TableS10), however
maternal serum free B-hCG (P =0.058), PIGF (P =0.469)
and sFlt-1 (P=0.592) did not contribute significantly to
this prediction.

Combined screening by maternal factors and fetal
biometry at 19-24 weeks predicted 43.9%, 50.5%,
54.3%, 36.0% and 52.2% of LGA > 90" LGA > 95,
LGA > 97" LGA>4000g and LGA >4500g, respec-
tively, at a FPR of 10%. The respective detection rates
for combined screening with maternal factors, fetal biom-
etry, maternal serum PAPP-A and UtA-PI were 45.7%,
53.7%, 55.9%, 40.6% and 57.3% (Figure2, TableS11
and Table 3).

30-34-week combined test

At 30-34 weeks, all Z-scores of fetal biometric measure-
ments and MoM values for PAPP-A, PIGF and sFlt-1 were

Copyright © 2015 ISUOG. Published by John Wiley & Sons Ltd.

significantly higher and UtA-PI MoM was significantly
lower (P <0.0001; TableS6 and S9) in the LGA > 95t
group compared to the non-LGA group; free B-hCG MoM
was not significantly different between outcome groups.
At 30-34 weeks, multivariable logistic regression analyses
demonstrated that, in the prediction of LGA > 95 there
were significant independent contributions from maternal
factors, fetal biometry and combinations of log;g MoM
values of PIGF and UtA-PI (Table S12), however a diagno-
sis of GDM in the index pregnancy (P = 0.846), maternal
serum PAPP-A (P =0.469) and sFlt-1 (P=0.131) did not
contribute significantly to this prediction.

Combined screening by maternal factors and fetal
biometry at 30-34weeks predicted 56.9%, 65.2%,
70.4%, 46.0% and 70.3% of LGA > 90, LGA > 95,
LGA > 97" LGA>4000g and LGA >4500g, respec-
tively, at a FPR of 10%. The respective detection rates for

Ultrasound Obstet Gynecol 20165 47: 332-339.
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Table 3 Performance of screening for large-for-gestational-age neonates with birth weight > 95 percentile by a combination of maternal
characteristics, medical and obstetric history, fetal biometry and biomarkers

DR (95% CI)(%) for fixed FPR

FPR (95% CI)(%) for fixed DR

Screening test FPR=5% FPR=10% FPR=20% DR=80% DR =90% DR=100%
11-13 weeks
Maternal characteristics 31.7 43.6 59.7 41.6 59.3 99.9
and history (30.4-33.1) (42.1-45.0) (58.2-61.1) (41.3-42.0) (59.0-59.7) (99.9-99.9)
Maternal characteristics
and history plus:
NT, B-hCG, PAPP-A, 31.3 45.8 61.7 38.9 56.7 99.9
UtA-PI (29.7-33.0) (44.1-47.6) (60.0-63.4) (38.5-39.4) (56.3-57.2) (99.9-100.0)
19-24 weeks
Maternal characteristics
and history plus:
Biometry 37.1 50.5 67.7 32.1 50.1 99.6
(35.4-38.8) (48.7-52.2) (66.0-69.3) (31.7-32.5) (49.7-50.6) (99.6-99.7)
Biometry, PAPP-A, 38.3 53.7 70.1 30.1 45.0 99.2
UtA-PI (32.7-44.0) (47.8-59.5) (64.6-75.3) (28.7-31.5) (43.5-46.6) (98.9-99.4)
30-34 weeks
Maternal characteristics
and history plus:
Biometry 50.4 65.2 80.8 19.4 32.6 99.6
(47.8-53.0) (62.7-67.6) (78.7-82.8) (18.9-19.9) (31.9-33.1) (99.5-99.7)
Biometry, PIGF, UtA-PI 48.2 67.0 84.4 15.8 28.2 99.7
(44.1-52.3) (63.0-70.7) (81.2-87.2) (15.0-16.5) (27.2-29.1) (99.6-99.8)
35-37 weeks
Maternal characteristics
and history plus:
Biometry 59.8 72.7 85.0 15.0 28.5 83.1
(54.7-64.8) (67.9-77.1) (81.1-88.5) (14.0-15.9) (27.3-29.7) (82.1-84.1)
Biometry, PIGF 59.0 72.8 86.6 14.9 26.0 89.3
(52.8-65.0) (67.0-78.1) (81.8-90.5) (13.7-16.1) (24.6-27.5) (88.3-90.3)

B-hCG, free f-human chorionic gonadotropin; DR, detection rate; FPR, false-positive rate; NT, nuchal translucency; PAPP-A, pregnancy-
associated plasma protein-A; PIGF, placental growth factor; UtA-Pl, uterine artery pulsatility index.

combined screening with maternal factors, fetal biometry,
maternal serum PIGF and UtA-PI were 57.0%, 67.0%,
70.9%, 46.9% and 71.4% (Figure3, TableS13 and
Table 3).

35-37-week combined test

At 35-37weeks, all Z-scores of fetal biometric mea-
surements and PIGF MoM were significantly higher
and UtA-PI MoM was significantly lower (P < 0.0001;
Table S6 and S9) in the LGA > 95™ group compared to
the non-LGA group; sFlt-1 MoM was not significantly
different between outcome groups. At 35-37 weeks, mul-
tivariable logistic regression analyses demonstrated that
in the prediction of LGA > 95" there were significant
independent contributions from maternal factors, fetal
biometry and logip MoM PIGF (Table S14), however a
diagnosis of GDM in the index pregnancy (P =0.100),
maternal serum sFlt-1 (P =0.173) and UtA-PI (P=0.231)
did not contribute significantly to this prediction.
Combined screening by maternal factors and fetal
biometry at 35-37 weeks predicted 64.2%, 72.7%,
75.9%, 51.4% and 69.2% of LGA > 90™, LGA > 95,
LGA > 97" LGA >4000g and LGA >4500g, respec-
tively, at a FPR of 10%. The respective detection rates for
combined screening with maternal factors, fetal biometry

Copyright © 2015 ISUOG. Published by John Wiley & Sons Ltd.

and maternal serum PIGF were 65.1%, 72.8%, 77.1%,
53.3% and 71.1% (Figure 4, Table S15 and Table 3).

DISCUSSION
Main findings of the study

This screening study for LGA neonates in a large
unselected population of pregnant women attending for
routine scans has demonstrated that the risk for delivering
LGA neonates can be predicted from combined screening
with maternal factors and fetal biometry at 19-24, 30-34
and 35-37 weeks’ gestation.

The model on maternal factors demonstrated that the
risk for delivering LGA neonates is higher in parous
women with previous GDM and in women with a
medical history of Type 1 diabetes mellitus. The risk
is lower in women of Afro-Caribbean and South Asian
racial origin than in Caucasian women, in cigarette
smokers than in non-smokers, in nulliparous women than
in parous women without previous GDM, and in those
with a medical history of chronic hypertension. The risk
increases with increasing maternal weight and height,
and, in parous women, the risk increases with neonatal
birth weight in previous pregnancy and decreases with
interpregnancy interval.

Ultrasound Obstet Gynecol 20165 47: 332-339.
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Figure 2 Receiver—operating characteristics curves of maternal factors (.- ), maternal factors with fetal biometry (- — — -) and maternal

factors with fetal biometry, maternal serum pregnancy-associated plasma protein-A and uterine artery pulsatility index ( ), at
19-24 weeks, in the prediction of large-for-gestational-age neonates with birth weight > 90™ (a), > 95™ (b) and > 97™ (c) percentiles.
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Figure 3 Receiver—operating characteristics curves of maternal factors (---------- ), maternal factors with fetal biometry (- — — —) and maternal

factors with fetal biometry, maternal serum placental growth factor (PIGF) and uterine artery pulsatility index (

), at 30—34 weeks, in
the prediction of large-for-gestational-age neonates with birth weight > 90™ (a), > 95" (b) and > 97 (c) percentiles.

The findings of this study confirm that, in pregnancies =~ Comparison with findings from previous studies

that deliver LGA neonates, fetal biometric measurements

at 19-24, 30-34 and 35-37 weeks are increased, and The risk factors for LGA incorporated in our new model
maternal serum metabolites of placental function are have been reported in previous studies®”%2~40. In our
increased and UtA-PI is decreased across all trimesters. In study, continuous variables were treated as such and the
addition, fetal NT at 11-13 weeks is increased. However,  risk factors were combined through multivariable logistic
addition of biomarkers does not improve the performance ~ analysis that attributes the appropriate importance to each
of screening beyond that obtained by maternal factorsand ~ factor and takes into account their possible inter-relations.
fetal biometry in the second and third trimesters. The per- ~ This approach is an essential first step in the use of a
formance of the combined test was best at 35-37 weeks, =~ combination of maternal factors with fetal biometry for
when the detection rate was 73% at a 10% FPR, rather  the continuing development of more effective methods of
than at 19-24 weeks (51%) or 30-34 weeks (65%). screening for LGA.

Copyright © 2015 ISUOG. Published by John Wiley & Sons Ltd. Ultrasound Obstet Gynecol 20165 47: 332-339.
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Figure 4 Receiver—operating characteristics curves of maternal factors (.- ), maternal factors with fetal biometry (- — — -) and maternal

factors with fetal biometry and maternal serum placental growth factor (
age neonates with birth weight > 90™ (a), > 95 (b) and > 97t (c) percentiles.

), at 35—-37 weeks, in the prediction of large-for-gestational-

A systematic review of 20 ultrasound studies on the  to reduce the prevalence of LGA through restriction of
prediction of birth weight > 4000 g highlighted the great ~ maternal weight gain during pregnancy. However, recent
heterogeneity between the studies, in terms of gestational =~ randomized studies have reported that, certainly in obese
age at investigation which ranged from 28 to > 41 weeks,  pregnant women, measures such as lifestyle intervention
number of cases examined which ranged from 74 to 1690, or administration of metformin does not reduce maternal
prior risk of study populations and fetal measurements ~ weight gain or the rate of fetal macrosomia*®*’. The
recorded; the reported detection rates ranged from 12% to  extent to which alternative strategies prove to be beneficial
75% and FPRs ranged from 1% to 32%*!. Several recent ~ will be the subject of future investigations.

studies have also reported the use of ultrasound-derived The value of identifying pregnancies with LGA fetuses
estimated fetal weight (EFW) in the third trimester for  in the third trimester of pregnancy relates to the potential
prediction of delivery of LGA neonates. Kayem etal.  of reducing macrosomia-related adverse events during

examined 1689 pregnancies within 8days of delivery  labor and delivery. This harm can only be reduced by
after 37 weeks; the detection rate of birth weight > 4000g,  appropriate intervention. A randomized trial reported
from EFW derived from the fetal AC, was 54% at a FPR  that clinically significant shoulder dystocia could be
of 5%*2. Pilalis et al. examined 2308 pregnancies and  reduced through early term induction of labor in cases
reported that the detection rate of LGA > 95 percentile ~ of suspected macrosomia*®. Campbell suggested that
was 31% at a 10% FPR from a combination of maternal ~ pregnancies identified as being LGA at a routine scan
weight, height, fetal CRL and delta NT at 11-13 weeks’ at 30-34 weeks’ gestation should have a diagnostic scan
gestation and this increased to 52% with the addition  at 39 weeks and, if EFW is > 4500 g, women should be
of fetal biometry at 30-32weeks*. The same group  offered elective Cesarean section'. Based on the findings
evaluated screening for LGA > 95™ at two different points ~ from our study, we believe that the timing of screening
in the third trimester, with 3690 pregnancies assessed at ~ for LGA should be at 35-37weeks, rather than at
30-34 weeks and 2288 at 34-37weeks; they reported ~ 30-34 weeks. Counseling women identified as high risk
that the detection rate from screening with EFW alone was ~ for a LGA fetus will remain problematic until more
53% at 30—34 weeks, at a 10% FPR, and this improved definitive intervention studies are performed.
to 63% at 34-37weeks**. In our study of combined Our study provides the basis for identifying high-risk
screening with maternal factors and fetal biometry, the pregnancies that would be the subject of future
detection rate of LGA > 95 was 65% at 30—34 weeks intervention studies. We found that a combination of
and 73% at 35-37 weeks, at a 10% FPR. maternal factors and fetal biometry at 36 weeks’ gestation
could identify about 75% of pregnancies with macrosomic
fetuses, at a 10% FPR.
Implications for clinical practice
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RESUMEN

Objetivo Desarrollar un modelo, basado en las caracteristicas maternas y la historia médica (factores maternos), con
el objetivo de predecir el parto de recién nacidos grandes para la edad gestacional (GEG), valorar el potencial de las
biometrias y los biomarcadores del feto en el primer, segundo y tercer trimestre como parametros que contribuyan a
mejorar dicho modelo.

Métodos Este fue un estudio de cribado de 76 300, 54 999, 25 727 y 6181 embarazos tnicos entre las semanas
de gestacion 11-13, 19-24, 30-34 y 35-37, respectivamente. El riesgo a priori de neonatos GEG con un peso
al nacer > percentil 95 (GEG > p935) se calculd por medio de un analisis de regresion logistica multivariable para
determinar cuales factores maternos tuvieron una contribucion significativa. A continuacion se emple6 un analisis de
regresion para determinar si el cribado mediante una combinacion de factores maternos, biometria fetal y una serie de
marcadores bioquimicos y biofisicos contribuyo significativamente en la prediccion del parto de recién nacidos GEG.

Resultados La probabilidad de GEG > p95 aumento con el incremento del peso y la altura maternos, y fue menor en
mujeres de origen étnico afrocaribefio y de Asia del Sur, en gestantes con habito tabaquico y en nuliparas. Se encontrd
un mayor riesgo en mujeres con diabetes mellitus tipo 1 preexistente y menor en aquellas con hipertension cronica. En
mujeres no nuliparas, el riesgo aumento6 en aquellas en cuyo embarazo anterior se obtuvo recién nacido en Z-score y
con historia previa de diabetes gestacional, y disminuy6 con el intervalo entre embarazos. El cribado mediante factores
maternos entre las semanas 11-13 predijo un 32%, 44% y 60% de GEG > 935, con tasas de falsos positivos (TFP) del
5%,10% y 20%, respectivamente. Con la incorporacion de la biometria fetal al modelo, las tasas de deteccion mejoraron
hasta el 37%, 51% y 68% para las semanas 19-24, el 50%, 65% y 81% para las semanas 30-34 y el 60%, 73% y
85% para las semanas 35-37, con TFP del 5%, 10% y 20%, respectivamente. La incorporacion de biomarcadores no
mejoro las tasas de deteccion logradas el cribado mediante una combinacion de factores maternos y biometria fetal.

Conclusion El cribado mediante una combinacion de factores maternos y biometria fetal puede predecir una alta
proporcion de embarazos que conllevaran recién nacidos GEG.
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