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ntrauterine growth restriction: comparison of American
ollege of Obstetricians and Gynecologists practice
ulletin with other national guidelines
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BJECTIVE: The objective of the study was to compare national guide-
ines regarding small for gestational age (SGA).

TUDY DESIGN: Along with American College of Obstetricians and
ynecologists (ACOG) practice bulletin on abnormal growth, guide-

ines from England, Canada, Australia, and New Zealand were
eviewed.

ESULTS: There are no guidelines on SGA from Canada, Australia,
nd New Zealand. The Royal College of Obstetricians and Gynaecolo-
ists (RCOG) guideline agrees with ACOG’s definition of abnormal
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have any publications

oi: 10.1016/j.ajog.2008.11.025
gement of SGA. RCOG has more recommendations than ACOG (18 vs
, respectively). The articles referenced varied, with only 13 similar
rticles being cited by the both committees.

ONCLUSION: The differences in the 2 guidelines suggest that there is
ariance in how 2 committees synthesize the literature and issue
ecommendations.

ey words: American College of Obstetricians and Gynecologists,
ational guidelines, recommendations, Royal College of Obstetricians
rowth, but there are noticeable variances in the diagnosis and man- and Gynecologists, small for gestational age

ite this article as: Chauhan SP, Gupta LM, Hendrix NW, et al. Intrauterine growth restriction: comparison of American College of Obstetricians and Gynecologists
ractice bulletin with other national guidelines. Am J Obstet Gynecol 2009;200:409.e1-409.e6.
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ritten to optimize outcomes,
minimize cost, and decrease

edical liability,1 the American College
f Obstetricians and Gynecologists
ACOG) practice bulletins are 1 of the
ost influential publications for clini-

ians doing obstetrics in the United
tates.2 The bulletins identify pertinent
ublications on a specific topic, classify
he references according to the US Pre-
entive Task Force, synthesize the litera-
ure, and formulate evidence-based
ecommendations.1

Accustomed to these guidelines since
998, clinicians in the United States may
e unaware that other countries have
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nalogous publications. The Royal Col-
ege of Obstetricians and Gynecologists
RCOG), for example, publishes green
uidelines; the Society of Obstetricians
nd Gynecology (SOGC) of Canada,
linical practical guidelines, and the
oyal Australian New Zealand College of
bstetricians and Gynecologists (RAN-
COG), clinical statements. Because 4
ifferent organizations are synthesizing
he publications in English, it occurred
o us that comparison of guidelines on a
pecific topic would be illustrative of
ractices in different countries and

nstructive on the formulation of
uidelines.
The purpose of this review article was

o ascertain the similarities and differ-
nces, if any, in national guidelines on a
pecific topic. Because ACOG character-
zes intrauterine growth restriction
IUGR) as “one of the most common
nd complex problems in modern ob-
tetrics,”3 we chose this topic to compare
uidelines from other countries. The re-
iew started with accessing the ACOG,
COG, SOGC and RANZCOG web

ites4-7 and determining whether they

on IUGR. As of b

APRIL 2009 Americ
arch 2008, neither SOGC nor RAN-
COG had published national guide-

ines on this topic. Thus, this review fo-
used on ACOG and RCOG guidelines
n IUGR,3,8 which were published in
000 and 2002, respectively.

erminology and definition
COG notes that the terms IUGR and

mall for gestational age (SGA) have
een used interchangeably, creating con-
usion on the topic. SGA, according to
merican guidelines, is a newborn with
n actual birthweight below 10th percen-
ile for gestational age (GA), whereas
UGR is estimated fetal weight (EFW)
elow this threshold.3 RCOG does not
ifferentiate between IUGR and SGA.8

Regardless of what the national
uidelines call suboptimal growth,
oth acknowledge that there are mul-
iple definitions. Estimated or actual
eight below the third or fifth percen-

iles, for example, are 2 common crite-
ia that both guidelines acknowledge.
espite the various criteria, ACOG and
COG consider the abnormal condi-

ion to be estimated or actual weight

elow 10%. For RCOG, abdominal cir-

an Journal of Obstetrics & Gynecology 409.e1
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umference (AC) less than 10% is suf-
cient to suspect SGA,8 but ACOG
oes not mention this criterion.3

isk factors
he practice bulletin on the topic3 lists
3 risk factors for IUGR that can be cat-
gorized into 3 broad categories: 24 ma-
ernal, 6 placental, and 3 fetal. With
ome of these conditions, ACOG pro-
ides the likelihood of IUGR. The inci-
ence of SGA with heroin addiction, for
xample, is 50%; with methadone, 35%;
nd with cocaine, 30%. For some com-
on risk factors like preeclampsia, the

ractice bulletin does not provide the
ate of abnormal growth. Surprisingly,
he green guideline does not discuss risk
actors for SGA.8 By excluding multiple
estation and anomalous fetus, RCOG
mplies that they may be risk factors for
bnormal growth.

iagnosis
hereas there are similarities between

he ACOG and RCOG methods3,8 to di-
gnose inadequate growth, there are no-
iceable differences. According to the
ractice bulletin3 the 2 steps involved
ith antenatal recognition of IUGR are

lucidation of maternal risk factors with
linical assessment of uterine size and
onographic measurement of biometric
arameters, supplemented with invasive

etal testing for aneuploidy or viral infec-
ions if indicated. RCOG8 lists 5 methods
hat can be used to detect SGA: abdomi-
al palpation, measurement of symphy-
eal fundal height (SFH), sonographic

easurement of biometric parameters
r EFW derived from them, and ultra-
ound Doppler flow velocimetry. For
COG the risk factors are not a part of

he algorithm.
Both guidelines agree that clinical

valuation of the patient is not the ideal
ethod to detect abnormal growth.
COG notes that with clinical examina-

ion, one third of cases are undetected
nd 50% diagnosed inaccurately. RCOG
eview8 of the literature suggests that
ith abdominal palpation, only 30% of
GA are detected; with SFH, the sensitiv-
ty ranges from 27% to 86%. According
o RCOG,8 use of a customized fundal

hart does improve the accuracy of de- m

09.e2 American Journal of Obstetrics & Gynecolo
ecting SGA, but this approach is not
entioned by ACOG.3

Because of the shortcomings of detect-
ng IUGR from clinical examination,
oth ACOG and RCOG recommend
iometric measurements of the fetus and
FW. Both guidelines agree that if the
bdominal circumference or EFW is less
han 10% for GA, abnormal growth
hould be suspected. For detection of ab-
ormal growth, RCOG3 is specific about
hich regression equations should be
tilized to derive the EFW, whereas
COG is not.8

Interestingly, ACOG considers amni-
tic fluid (AF) an “important and prog-
ostic parameter in fetuses with IUGR,”
hereas RCOG notes that assessment of
F has “minimal value in diagnosing”

nadequate growth. Both guidelines do
gree that umbilical artery Doppler is
ot a reliable screening technique for
UGR.3,8

anagement
COG recommends that once IUGR is

uspected sonographically, a detailed ex-
mination should be done to rule out
nomalies. An amniocentesis should be
one if there is early or severe IUGR or if
here are associated anomalies.3 RCOG
uggests that assessment of chromo-
omal defects should be done if there are
nomalies and also if AC or EFW is less
han 5% or the AF or Doppler is normal.8

etermining whether viral infection is a
ause of IUGR is recommended by
COG and not mentioned by RCOG.
Once a nonanomalous IUGR is iden-

ified, ACOG recommends 1 of the ante-
atal tests: traditional or modified bio-
hysical profile (BPP), contraction stress
est, nonstress test, assessment of AF, or
oppler velocity of fetal vessels. Whereas
COG acknowledges lack of random-

zed controlled trials (RCTs) regarding
he optimum antenatal surveillance,
COG clearly states that BPP and car-
iotocography (CTG) should be used in-

requently to monitor IUGR. The green
uideline cites Cochrane review of ante-
artum CTG to assess fetal well-being
nd that there was a trend toward in-
reased mortality among those that were

onitored vs those that were not. w

gy APRIL 2009
Both guidelines agree on the use of
mbilical artery (UA) Doppler in the
anagement of IUGR, although RCOG

mphasizes that it should be the primary
urveillance tool. For ACOG, UA Dopp-
er can be used to delay delivery with re-
ssurance, and for RCOG, it can be used
n predicting poor perinatal outcomes.
dditionally, RCOG notes that use of
A Doppler, compared with CTG, re-
uces the use of resources in the manage-
ent of abnormal growth.8 Lastly, both

ational guidelines agree that absent or
eversed UA Doppler is associated with
oor perinatal outcome and high perina-
al mortality.3,8

ACOG and RCOG guidelines agree
hat most interventions do not prevent
r improve the perinatal outcomes. Bed
est, nutrient treatment or supplementa-
ion, zinc or calcium supplement, mater-
al oxygen therapy, heparin, and low-
ose heparin have not improved the
utcome, according to the practice bul-

etin. To the list of ineffective treatments,
COG adds the use of betamimetics, cal-
ium channel blockers, and hormonal
herapy. Both guidelines agree that
moking cessation may increase the
irthweight but does not improve the
utcome. In areas endemic to malaria,
reatment does benefit according to
COG.3

elivery
ccording to ACOG, GA and results of
ntenatal testing should be considered
hen individualizing the timing of deliv-

ry. Once extrauterine survival is possi-
le, delivery may be considered if fetal
ssessment is nonreassuring or if there is
omplete absence of growth over 2-4
eeks.3 RCOG is more specific and states

hat if the surveillance is normal and end
iastolic flow is present, then delay deliv-
ry until 37 weeks. If end diastolic veloc-
ty is absent or reversed, then hospitalize,
dminister steroids, and monitor closely
ith biophysical profiles and venous
opplers, delaying delivery until 34
eeks, if reassuring.8

Unlike ACOG, with suboptimal
rowth RCOG encourages administra-
ion of steroids if gestational age is less
han 36 weeks, continuous monitoring

ith CTG, and delivery at a unit at which
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ptimal neonatal expertise and facilities
re available.

ecommendations
oth national guidelines extensively re-
iew the literature on the topic, evaluate
he studies according to the method out-
ined by the US Preventive Service Task
orce (ACOG) or US Agency for Health-
are Research and Quality (RCOG), and
lassify their recommendations as level
, B, or C. Both agree that level C sugges-

ions are based primarily on expert com-
ittee reports or consensus of expert

pinion. The 2, however, differ on what
onstitutes B or A recommendations.
or ACOG, level B recommendations
ave limited or inconsistent scientific ev-

dence; for RCOG, it means an availabil-
ty of well-controlled studies but absence
f randomized clinical trials. For level A
ecommendations, ACOG needs good
nd consistent scientific evidence, which
oes not need to be RCT. RCOG, on the
ther hand, requires at least 1 RCT to
rade a recommendation as level A.
One major difference in the classifica-

ion of the recommendation is that
COG draws a distinction between ef-

ectiveness versus diagnostic accuracy
tudies. Based on the grading devised by
ational Health Service Center for Re-

iews and Dissemination, diagnostic
tudies are classified differently from ef-
ectiveness reports. Thus, for RCOG rec-
mmendations are AE, BE, or CE for ef-
ectiveness studies and AD, BD, or CD for
iagnostic reports.8 ACOG does not
ifferentiate.1,3

Because the classification of recom-
endations differs between the 2 na-

ional guidelines, it is understandable
hat there will be a quantitative differ-
nce. Whereas ACOG has 4 recommen-
ations (2 level A and 2 level C), RCOG
as 18 (for diagnostic accuracy 10, with 1
eing AD, 8 being BD, and 1 being CD; for
ffectiveness 8 recommendations, with 3
eing AE, and 5 CE, with no BE). On the
ame topic, RCOG has 350% more rec-
mmendations. There are noticeable
ifferences in the 2 organizations’ sug-
estions (Table).
RCOG discourages use of BPP, CTG,

nd uterine artery Doppler, and ACOG

onsiders them either useful or has no K
ecommendation. RCOG provides 8
evel B recommendations to enhance the
iagnosis of abnormal growth, whereas
COG indicates that classical clinical
onitoring, consisting of fundal height
easurements, is appropriate for rou-

ine purpose. Although a level CD rec-
mmendation, RCOG clearly states that
bdominal palpation has limited value in
he detection of abnormal growth.

Suggestions for the management of in-
dequately grown fetuses also differ for
he 2 guidelines. RCOG recommends
dministration of steroid until 36 weeks,
hich is 2 additional weeks than ACOG

uggestion for preterm delivery.
hereas RCOG provides specific rec-

mmendations for timing, location, and
ntrapartum management of SGA,
COG does not (Table).

eferences and authors
COG uses its own internal resources,
EDLINE database and the Cochrane

ibrary, to conduct the literature search;
COG searches the last 2 sources but
lso utilizes Embase and National Health
ervice Economic Evaluation Database.
oth guidelines do not provide the rea-

ons for including or excluding refer-
nces or how consensus was reached
mong author(s) and the national com-
ittee. The date of the last search was
arch 1999 for ACOG and November

000 for RCOG, a gap of 20 months. In-
erestingly, the time interval from stop-
ing the literature search and publica-
ion of the guideline was 9 months
March 1999-January 2000, respec-
ively) for ACOG3 and 24 months (No-
ember 2000-November 2002) for
COG.8

A comparison of the references cited
or the 2 guidelines is instructive. The
ractice bulletin has 108 references, with
he oldest citation being 53 years before
ublication of the guideline; for the 118
COG citations, the corresponding
alue is 27 years. The median year of
ublication for references was 1993 for
COG and 1996 for RCOG. The median

ime interval from publications of these
eferences vs the guideline is 7 years for
COG and for RCOG, 6 years.
Because the guideline from the United
ingdom was published after ACOG’s, we c

APRIL 2009 Americ
etermined how many of the references
ited by RCOG were published before

arch 1999, the month ACOG closed
heir literature search. Of the 112 refer-
nces by RCOG on SGA, 73% (82) were
ublished before March 1999, and of these
2 citations, only 12%9 were referenced by
oth national guidelines.10-18

On the topic of management of abnor-
al growth with maternal nutrient treat-
ent,19,20 oxygenation,21,22 and plasma

olume expansion,23,24 Cochrane re-
iews are referenced by both guidelines,
ut they were published in different
ears. Even if these reviews are consid-
red to be equivalent, only 16% (13/82)
f the references cited by ACOG and
COG are the same.
Lastly, we compared the authors for

he 2 national guidelines. Whereas a ma-
ernal-fetal medicine subspecialist wrote
he ACOG practice bulletin, 4 obstetri-
ians, 1 of whom is also an epidemiolo-
ist, authored the green guideline.
lthough members of the ACOG com-
ittee edited the practice bulletin, there

s no mention of the members. The
COG publication specifically provides

he name of 6 clinicians, with 1 being a
eonatologist, who reviewed the guide-

ine. Thus, ACOG identifies 1 person
ho authored the guideline and RCOG

dentifies 10 clinicians.
A PubMed search (confined to English

anguage and limited to the time period
f the national guideline) of these 11 au-
hors with terms “intrauterine growth
estriction,” or “small for gestational
ge” indicated that there was 1 publica-
ion for the writer of practice bulletin,
nd it was cited in the guideline. The 10
linicians involved with green guidelines
ad published 91 articles and 22%20 were
eferenced.

omment
t could be reasoned that comparing na-
ional guidelines on the same topic is un-
ecessary and irrelevant, that recom-
endations are reflections of regional

ractice pattern and patient’s preference
nd that synthesis of literature by differ-
nt committees in separate countries is
ound to have differences and varying
onclusions. We, however, believe, be-

ause comparison of metaanalyses on

an Journal of Obstetrics & Gynecology 409.e3



t
t
e
w
o
c
r
s
f
c

m
b

c
l
t
n
r

t
Z
o
d
A
d
t
d
d

ACO .

Research Obstetrics www.AJOG.org

4

he same topic is instructive,25 that scru-
inizing national guidelines is useful to
veryday clinicians because if there is a
eakness in 1, it may be mitigated by the
ther. Moreover, comparing them, espe-
ially when differing conclusions are
eached, may help focus on areas of re-
earch and perhaps provide material for
uture editions of these guidelines. Be-

TABLE
National guidelines on suboptimal

ACOG (January 2000)
Title IUGR

Level A ● The use of Doppler ultras
umbilical artery waveform
IUGR is associated with re
death and may be consid
evaluation once IUGR is s

● Nutrient treatment or sup
calcium supplementation,
expansion, maternal oxyg
antihypertensive therapy,
therapy have not been sh
prevention or treatment o

...................................................................................................................

Level B ● None

...................................................................................................................

Level C ● Antepartum surveillance s
the possibility of extraute
growth-restricted fetus ha
This may include Doppler
stress test, nonstress tes
volume assessment, and

● Routine screening for IUG
should comprise classica
techniques. Ultrasound ev
appropriate in patients de
risk.

...................................................................................................................

IUGR, intrauterine growth restriction; SGA, small for gestatio
...................................................................................................................

Chauhan. Intrauterine growth restriction: comparison of
ause guidelines are supposed to mini- t

09.e4 American Journal of Obstetrics & Gynecolo
ize regional variation and be evidence
ased, it is reasonable to compare them.
Lastly, if guidelines from different

ountries use the literature in the same
anguage and similar principles to syn-
hesize the pertinent references, then it is
ot unreasonable to expect that they will
each similar conclusions.

Our review of 4 national guidelines on

al growth
RCOG (Novemb
The investigatio

graphy to measure
the management of

ction in perinatal
a part of fetal

ected.
entation, zinc or

sma volume
therapy,
arin, and aspirin
to be effective for

GR.

● Uterine artery
growth restric

● Use umbilical
(AE).

● Use biophysic
● Administer ste

.........................................................................................................................

● Symphyseal fu
diagnostic acc

● Use of a custo
predict an SGA

● Use abdomina
diagnose SGA

● Use below 10
weight and ab

● Use customize
● Use growth ve
● Amniotic fluid

growth restric
● Measure liquo

pocket depth
(BD).

.........................................................................................................................

ld be instituted once
survival of the
een determined.
ocimetry, contraction
th amniotic fluid
hysical profile.
low-risk patients

nical monitoring
ation of the fetus is

ined to be at high

● Abdominal pa
predict an SGA

● When end dia
least 37 week
normal (CE).

● When end dia
close surveilla
required. If oth
venous Dopple
gestation is ov
delivery may b

● Use gestation-
the likelihood

● Deliver in a un
facilities are a

● Intrapartum m
recommended

.........................................................................................................................

ge.
.........................................................................................................................

G with other national guidelines. Am J Obstet Gynecol 2009
he suboptimal growth is notable for 4 r

gy APRIL 2009
hings. First, Canada, Australia, and New
ealand do not have a national guideline
n this topic, whereas the United King-
om and the United States do. Second,
COG and RCOG agree on not only the
efinition of abnormal growth but also
hat AC or EFW has to be below 10% to
iagnose abnormal growth. But there are
ifferences between the 2 guidelines with

002)
nd management of the SGA fetus

pler has limited use in predicting fetal
(AD).
ry Doppler as the primary surveillance tool

rofile and cardiotocography infrequently (AE).
s if gestation is below 36 wks (AE).

..................................................................................................................

l height measurement has limited
cy to predict an SGA fetus (BD).
ed fundal height chart improves accuracy to
tus (BD).
cumference and estimated fetal weight to
).
ercentile threshold for both estimated fetal
inal circumference (BD).

ltrasound charts (BD).
ity in addition to size (BD).
ume has minimal value in diagnosing fetal
(BD).
lume using either amniotic fluid index or
oth tests have similar diagnostic accuracy

..................................................................................................................

ion has limited diagnostic accuracy to
tus (CD).
ic flow is present, delay delivery until at
rovided other surveillance findings are

ic flow is absent or reversed, admission,
, and administration of steroids are
surveillance results (biophysical profile,
re abnormal, delivery is indicated. If
4 weeks, even if other results are normal,

onsidered (CE).
d birthweight-specific charts to determine
urvival if early delivery is required (CE).
which optimal neonatal expertise and

able (CE).
toring with continuous cardiotocography is
).

..................................................................................................................

..................................................................................................................
fet
er 2
n a
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s in
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pla
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hereas ACOG emphasizes risk factors
nd AF level to enhance the diagnosis,
COG stresses customised fundal height
nd ultrasound charts to enhance detec-
ion. The management of suspected
UGR is in agreement in that it requires
ntenatal testing but differs in that
COG emphasizes umbilical artery
oppler and discourages BPP and car-
iotocography, whereas ACOG consid-
rs nonstress test, contraction stress test,
nd BPP to be equivalent.

The third finding of this comparative
tudy is the type and number of recom-

endations in each guideline. Whereas
oth provide graded suggestions, RCOG
ifferentiates between effectiveness and
iagnostic accuracy studies. The fact that
COG has not drawn this distinction
an be confusing to clinicians in the
nited States. One wonders if the differ-

ntiation is clinically relevant and
hether ACOG is possibly remiss or that

evel AD and AE recommendations are
quivalent and warrant rapid compli-
nce in practice. The fact that RCOG has
50% more recommendations (4 vs 18,
espectively) on the same topic raises the
uestion on what constitutes a recom-
endation in national guidelines.
Our fourth finding focuses on the ref-

rences cited by the national guidelines.
ithin the 20 months ACOG and

COG ended their literature search,
here were 30 publications on the topic
hat a national committee considered
ufficiently important to cite. Because
here is at least 1 focal article per month
n this topic, it seems that guideline
hould be revised or updated frequently.
t is noteworthy that almost 75% of
COG citations were published by
arch 1999, when ACOG closed its

earch for relevant articles, and yet only
bout 16% of references are common to
oth guidelines.
The fact that the majority of references

re not similar in the 2 guidelines implies
hat 2 organizations were addressing dif-
erent aspects of the same problem or
hey reviewed and interpreted the litera-
ure differently. Because both guidelines
ocused on the same aspects (definition,
iagnosis, management, and preven-
ion) of abnormal condition, we think

hat ACOG and RCOG emphasize pub- V
ications differently. Because almost 25%
f RCOG references were available after
COG ended its search, this suggests

hat important publications have oc-
urred since the practice bulletin was
vailable and perhaps the practice bulle-
in needs revision.2

There are limitations of the study that
eed to be acknowledged. We reviewed

he 2 guidelines without obtaining infor-
ation from the authors or the organi-

ations. It would be useful to know, for
xample, how each organization decided
hich publication on the topic to in-

lude or exclude, what constitutes a rec-
mmendation, and whether RCOG was
ware of the ACOG guideline on the
opic along with the differences between
hem. Because we compared guidelines
n only 1 topic, we cannot generalize the
ifferences we noted to other subject
atters. Additional comparison of na-

ional guidelines on the same topic could
ermit a better understanding on how to
anage various conditions and to ascer-

ain whether the practice bulletin needs
o be modified to be consistent with
ther evidence-based guidelines. Lastly,
e acknowledge that although ACOG1

nd RCOG26 have published how the na-
ional guidelines should be developed,
e did not determine their compliance.
In conclusion, the comparison of na-

ional guidelines on intrauterine growth
estriction indicates that whereas they
gree on the diagnosis, they differ in
ethods on how to detect the condition

nd how to manage it. On the same
opic, 2 organizations may not synthe-
ize the literature similarly and make
imilar recommendations, raising some
oncerns about the reproducibility of
uidelines. Additional detailed compar-
sons of ACOG, RANZCOG, RCOG, and
OGC guidelines are warranted to assess
he consistency among 4 national guide-
ines and to prompt further research to
nify them.

linical implications
ational guidelines on the same topic, al-

hough similar in some aspects, had no-
iceable variations in the content, refer-
nces cited, and recommendations made.

ariations in national guidelines on the s

APRIL 2009 Americ
ame topic raise the concern of the repro-
ucibility of synthesizing literature.
Further studies are needed in comparing

ational guidelines from various countries
n recognizing and resolving differences in
he synthesis of literature and how recom-

endations are derived. f
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