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irst-trimester combined screening: experience with an
nstant results approach
ary E. Norton, MD; Linda M. Hopkins, MD; Sherri Pena, MS; David Krantz, MA; Aaron B. Caughey, MD, MPP, MPH, PhD
BJECTIVE: This study was undertaken to assess an instant results
rotocol for first-trimester combined screening.

TUDY DESIGN: Retrospective analysis of patients having first-trimes-
er combined screening between Nov. 1, 2003 and Oct. 31, 2005. We
valuated the feasibility of patient self-collection and mail-in of blood
amples before nuchal translucency ultrasound. Primary outcome was
uccess with providing in-office, immediate screening results after the
ltrasound. Predictor variables included age, ethnicity, insurance, and
rovider. The �2 analysis was performed.

ESULTS: Two thousand three hundred ten women completed first-tri-
ing the many patient
oi: 10.1016/j.ajog.2007.03.019

06.e1 American Journal of Obstetrics & Gynecology JUNE 2007
iochemistry sample was collected at home, 80% received instant results.
ge 35 years or older predicted instant results (P � .001), whereas eth-
icity, insurance, and referring provider did not. Comparing the prior 24
onths, clinic volume increased by 18%. Diagnostic procedure volume
as unchanged, although chorionic villus sampling increased by 12% (P

.02) and amniocentesis decreased by 6% (P � .049).

ONCLUSION: Patients were able to obtain instant results in 60.6%
f cases, which appeared to increase the use of chorionic villus
ampling.

ey words: Down syndrome screening, first-trimester combined

ester combined screening, and 60.6% received instant results. When the screening, nuchal translucency, prenatal diagnosis

ite this article as: Norton ME, Hopkins LM, Pena S, Krantz D, Caughey AB. First-trimester combined screening: experience with an instant results approach.
m J Obstet Gynecol 2007;196:606.e1-606.e5.

wo large recent US studies have
demonstrated the efficacy of first-

rimester combined screening (FTCS)
or chromosomal abnormalities in the
etus.1,2 First-trimester screening pro-
ides 2 primary benefits when compared
ith second-trimester screening: earlier

esults and improved detection rate. Ear-
ier results allow a decreased period of
nxiety for patients, as well as the provi-
ion of first-trimester diagnostic testing

for those found to be at increased risk.
For those patients with confirmed ab-
normal karyotype who do decide to ter-
minate their pregnancies, first-trimester
abortion is safer and more readily avail-
able in most regions. It also appears to be
more acceptable to women.3

The University of California, San
Francisco (UCSF) Prenatal Diagnostic
Center began offering nuchal translu-
cency screening in 1998. After publica-
tion of the Serum Urine and Ultrasound
Screening Study (SURUSS) in Europe4

and the BUN study in October 2003,1 it
was clear that adding biochemistry to
nuchal translucency (NT) ultrasound
greatly improved detection rates and de-
creased false-positive rates for patients
requesting early screening. We consid-
ered how best to introduce this compo-
nent of screening into our practice. Chal-
lenges included obtaining the blood in
the appropriate, relatively narrow gesta-
tional age window, assuring the NT ul-
trasound was scheduled in the appropri-
ate time frame, determining how best to
convey results to the patient, assuring
first-trimester diagnostic testing, chori-
onic villus sampling (CVS), was available
to as many patients as possible (includ-

distances to our referral practice), and
assuring that patients understood the
nature of the test. Given that the test was
new and not yet considered standard of
care during the period of this study, pre-
test and posttest explanation of first- vs
second-trimester screening were impor-
tant considerations particularly for
women younger than 35 years.

We instituted an instant results proto-
col for provision of FTCS in November
2003. This protocol involved patient
blood collection at home by using a fin-
ger stick and filter paper mail-in card,
before NT ultrasound. Biochemistry re-
sults were combined with the NT results
on the day of the ultrasound appoint-
ment, and provided to the patient imme-
diately after completion of the NT mea-
surement. Patients with abnormal
results were offered immediate CVS or
diagnostic testing with CVS or amnio-
centesis at a later date.

We wished to review the outcomes of
the first 2 years of our instant results
protocol. In particular, we were inter-
ested in how many first-trimester
screens could be completed at the
time of ultrasound and what patient
characteristics predicted completion
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ATERIALS AND METHODS

his study is a retrospective cohort study
f all patients seen in our office for first-
rimester screening from Nov. 1, 2003,
hrough Oct. 31, 2005. Before that time,
ur program had offered NT ultrasound
nly. Beginning in November 2003, all
atients calling our office to request first-
rimester screening were offered com-
ined screening with NT and biochem-

stry (pregnancy-associated plasma
rotein [PAPP-A] and free beta hCG).
iochemical testing for PAPP-A and free
eta hCG was available through NTD
aboratories (New York, NY) using a
nger stick and filter paper mail-in card.
atients who called requesting FTCS
ere mailed a kit to collect blood for bio-

hemical screening, and would then mail
he filter paper mail-in card with the
lood sample directly to the laboratory.
hey were also scheduled for an NT ul-

rasound in the appropriate time frame,
deally at least 1 week later than the blood
as obtained to assure that biochemical

esults would be available. Instructions
or collecting the blood sample were ex-
lained by phone. Written instructions
ere also mailed with the sample collec-

ion kit, including information regard-
ng dates during which a valid blood
ample could be obtained. Patients who
ere unable or unwilling to collect the
lood sample at home could alterna-
ively have a blood sample obtained in
ur office the day of the NT ultrasound
ppointment or could be seen in our of-
ce or their referring provider’s office for
ssistance with blood collection before
heir NT appointment.

During their office appointment, pa-
ients who were age 35 years and older

et with a genetic counselor for a formal
enetic counseling session. In addition
o standard information provided in
uch a counseling session, the first-tri-

ester screening test was reviewed, in-
luding benefits, limitations, and com-
arison with other available prenatal
esting options. The patient then under-
ent ultrasound for NT measurement
y a certified provider. NT measure-
ents were obtained in the standard

ashion as described in the Fetal Medi-

ine Foundation protocol.5 p
Results of that ultrasound (NT and
rown rump length) were then immedi-
tely combined with biochemical results
ia direct computer access (password
rotected) to the laboratory. Combined
esults were provided to the patient by a
enetic counselor before the patient left
ur office. Limitations of screening were
gain reviewed, and options for further
creening or for diagnostic testing were
iscussed. In patients who were screen
ositive, same-day CVS was provided
hen possible (not all providers perform
VS so this was not always an option).
VS or amniocentesis at a later date were
lso offered as options.

We evaluated our program by deter-
ining the percentage of patients who
ere able to complete blood screening

n a time frame allowing them to re-
eive instant results in our office at the
ime of the NT ultrasound. Secondary
utcomes included combined screen-

ng vs single screening (eg, providing
esults based on NT or biochemistry
nly). Predictor variables evaluated in-
luded age, ethnicity, insurance status,
nd referring provider. In addition, we
onducted a historical control study of
ll patients seen in the Prenatal Diag-
ostic Center over a 4-year period

rom November 2001-October 2005 to
etermine changes in our overall vol-
me of patients, and changes in vol-
me of diagnostic procedures.
Categorical outcomes were examined
ith the �2 test. Statistical significance
as determined by a P-value �.05. The

tudy was performed with approval of
he UCSF Committee on Human
esearch.

ESULTS
uring the 2-year study period, 2806
omen were seen for first-trimester

creening.
In the total group, 2444 women re-

uested FTCS, whereas 362 declined bio-
hemistry and requested NT only. Pa-
ients with Medicaid insurance coverage
ere more likely to request NT only, as
pposed to combined screening (72% vs
8%, P� .001).
In women who requested FTCS and
resented to our office for NT ultra- r

JUNE 2007 America
ound, 69 (2.8%) were found to have a
onviable pregnancy, 16 (0.6%)
omen declined further screening af-

er genetic counseling, 18 (0.8%) were
ound to be too advanced in gestation
or NT ultrasound and received results
ased on the previously collected bio-
hemistry sample, and 31 (1.2%) re-
eived NT results only for any of the
ollowing reasons: the blood sample
as insufficient or lost in the mail and

edraw was declined or the gestational
ge was too advanced, or a twin demise
as diagnosed on the ultrasound. The

emaining 2310 (94%) received a com-
ined result (Figure). In all, 58% were
ged 35 years or older (Table 1). With
egard to ethnic background, 69%
ere white, 18% were Asian, 4.8% were
ispanic, 1.6% were African Ameri-

an, and the remaining 1.1% were of
ther ethnicities (Table 2). The major-

ty (87%) had private insurance.
In the 2310 women who received

TCS results, 1400 (60.6%) received in-
tant results, whereas 910 received their
esults at a later date. Reasons for not re-
eiving instant results included collect-
ng the blood sample at a time too close
o the NT appointment, providing an in-
ufficient sample that required repeat
ollection, or requiring assistance with
btaining the sample. Only age 35 years
r older predicted greater likelihood of
eceiving instant results (P � .001),
hereas ethnicity and referring provider
id not (Table 1).
In an analysis of patients who did not

eceive instant results, 357 (15.4%) had
iochemical screening performed before
he appointment but received results on
different day (performed too close to

ppointment, insufficient sampling,
eed of assistance), 507 (21.9%) per-

ormed biochemical screening at the
ime of the NT appointment and re-
eived results at a later date, and 46
2.0%) had biochemical screening per-
ormed at a date later than the NT ap-
ointment with combined results re-
eived subsequently. Of the 1757 women
ho collected and mailed their biochem-

stry sample before their NT appoint-
ent, 1400, or 80%, received an instant
esult.

n Journal of Obstetrics & Gynecology 606.e2
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We also compared the overall volume
f patients seen in the clinic over the 2
ears of the study. Compared with the
receding 24 months, the overall clinic
olume increased by 18%. Total diag-
ostic procedure volume did not change,
lthough CVS increased by 12% (P �
02) and amniocentesis decreased by 6%
P � .049) (Table 3). In the time frame
valuated in this study, 10.2% of CVS
rocedures were performed after FTCS.
his compares with 6.2% of CVS proce-
ures being performed after NT ultra-
ound in the preceding 24 months. Of
he additional volume of procedures
erformed, 42% were performed be-
ause of increased risk identified by
TCS.

OMMENT
TCS is an effective screening test for
own syndrome and other chromosome

bnormalities, with improved perfor-
ance characteristics when compared
ith second-trimester triple or quad

creening.1,2,4 As information about this
creening test is disseminated, an in-
reasing number of obstetricians are
ikely to routinely offer FTCS to women
f all ages. In turn, an increasing number
f women are likely to avail themselves of
arlier testing with improved detection

TABLE 1
Percentage of women receiving in
Maternal age Instant result

�35 y 846 (63.4%)*
...................................................................................................................

�35 y 554 (56.8%)
...................................................................................................................

1400 (60.6%)
...................................................................................................................

* P � .001 for age �35 vs �35 y.

TABLE 2
Percentage of women receiving in
Ethnicity Instant resul

African-American 23 (51.1%)
...................................................................................................................

White 986 (61.9%)
...................................................................................................................

Asian 294 (58.1%)
...................................................................................................................

Hispanic 80 (58.8%)
...................................................................................................................

Other/unknown 17 (56.7%)
...................................................................................................................

Total 1400
...................................................................................................................
Differences not significant between ethnic groups (P � .2291).

06.e3 American Journal of Obstetrics & Gynecol
ates. As awareness of this screening tool
ecomes more widespread, efficient and
ffective programs for provision of
his service will become increasingly
mportant.

The program that we developed re-
ulted in provision of first-trimester
ombined results to 94% of patients. In-
tant results were provided to 60.6% of
omen, with a somewhat greater likeli-
ood of receiving instant results in
omen 35 years of age or older. This may
e due to increased motivation by older
omen to complete the blood testing in
timely fashion and receive their results
s soon as possible. It is likely that the
ncreased awareness of the potential of a
hromosome problem in this popula-
ion resulted in a heightened desire to re-
eive results as quickly as possible. It is
lso likely that many of these women
ished to maintain the option of CVS at

he time of their NT ultrasound, and
anted complete information and re-

ults before making that decision.
Of the women who collected their bio-

hemistry sample before the NT ap-
ointment, 80% were able to receive an

nstant result. In the women who had not
ompleted prior biochemistry and thus
ere not expecting an instant result,
any were unable to obtain the sample

nt results by maternal age
Later result Total

488 (36.6%) 1334
..................................................................................................................

422 (43.2%) 976
..................................................................................................................

910 (39.4%) 2310
..................................................................................................................

nt results by ethnic background
Later result Total

22 (48.9%) 45
..................................................................................................................

607 (38.1%) 1593
..................................................................................................................

212 (41.9%) 506
..................................................................................................................

56 (41.2%) 136
..................................................................................................................

13 (43.3%) 30
..................................................................................................................

910 2310
..................................................................................................................
i

ogy JUNE 2007
y themselves at home and requested as-
istance at the time of their appointment.
t is likely that an approach whereby
omen have the option of assistance
ith obtaining the sample will eventually

esult in a higher overall ability to pro-
ide instant results, closer to the 80% ob-
erved in women who were able to collect
he biochemical sample earlier.

It is often discussed that women vary
n their approach to prenatal diagnosis
nd screening on the basis of race or eth-
icity. This was not found to be the case

n our study, although the numbers are
mall, and those patients choosing to
vail themselves of this still novel test are
select group. Recent literature indicates
ifferences in prenatal test uptake
mongst women of different ethnicities
re mediated by many factors, including
he failure to facilitate informed choice,6

cculturation and language skills,7,8 risk
erception, attitudes toward abortion
nd health care systems in general, and
alues such as fatalism.9 As some of these
ewer screening strategies are intro-
uced into general practice, it is impor-
ant that providers and policy makers
onsider women’s preferences in estab-
ishment of screening programs.

Of interest was the lower rate of use
f the biochemical component of
TCS by women with Medicaid cover-
ge. We hypothesize that the primary
eason for this was both the lack of in-
urance coverage for the biochemical
creening as well as the likely lower in-
omes in this group. From a societal
erspective, FTCS has been demon-
trated to be cost-effective,10,11 thus it
ehooves us to assure complete access
o such testing to women from all sec-
ors of our society. As we proceed with
rogrammatic design and facilitation
f coverage of such screening by both
rivate and governmental insurance
lans, such considerations should be
aken into account.

Provision of instant results by a ge-
etic counselor is of benefit for a number
f reasons, including assuring that the
atients have all questions answered re-
arding the test results, discussion of the
imitations and further testing options,
nd the ability to discuss diagnostic test-
sta
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fi
t
s
t
a
v
o
w
s
c
t
a

o
t
l
c
l
b
s
u
w
n
m
c
a
t
a
t
n
o
w
v

m
F
c
u
a
s
w
e
c

w
u
t
s
r
a
s
r
t
c
s
s
e

t
a
n
s
c
n
w
e

t
i
b
s
c
v
p
a

R
1
s
o
2
t
N
3

*

www.AJOG.org PCOG Papers
nitive result. In evaluating the obstacles
o obtaining blood such that instant re-
ults were available, nearly 15% of pa-
ients sent the blood sample before their
ppointment, but not far enough in ad-
ance that results were available. One
bstacle was the mail process itself, and
e are considering a routine overnight

hipping protocol to optimize timely re-
eipt of the blood samples. This is likely
o improve the number of women who
re able to obtain instant results.

Another challenge to implementation
f first-trimester screening programs is
he increased demand for CVS that will
ikely occur. In fact, we noted a signifi-
ant increase in our CVS volume (12%),
argely because of the increased demand
y women with positive screening re-
ults. A decrease in amniocentesis vol-
me was noted as well, as most women
ho were screen negative declined diag-
ostic testing. Clinic volume is deter-
ined by many factors, including

hanges in birth rates, referral patterns,
nd insurance contracts, so it is difficult
o draw conclusions regarding the over-
ll clinic volume in this study. However,
he difference in the ratio of CVS to am-
iocentesis is likely to be reflected in
ther programs as FTCS becomes more
idespread. Consequently, more pro-
iders trained in CVS will be required.
Although our study presents an assess-
ent of one approach to the provision of

TCS, it is not without limitations. Be-
ause of its retrospective nature, we were
nable to directly interview the women
s they were going through their deci-
ions. To accurately determine how
omen choose their testing strategy, and

xamine the reasoning behind such
hoices, requires prospective evaluation

TABLE 3
Patient volume and procedures 24
combined program

Nov. 1, 2001
Oct. 31, 2003

CVS* 759 (28%)
...................................................................................................................

Amniocentesis 1982 (72%)
...................................................................................................................

Total procedures 2741
...................................................................................................................

Total patient volume 7047
...................................................................................................................
* CVS as proportion of total procedures.
ith direct interaction with the individ-
al women. Such evaluation is impor-

ant as policy makers struggle with deci-
ions as to which tests will be offered,
ecommended, and covered by insur-
nce providers. In addition, we lacked
ome information on the women with
espect to income and education level
hat may predict both choice of and suc-
ess in using the program to achieve in-
tant results. As a retrospective cohort
tudy, there may be potential confound-
rs for maternal age that we did not iden-

onths prior vs first 24 months’

Nov. 1, 2003-
Oct. 31, 2005

852 (31%) P � .003
..................................................................................................................

1860 (69%)
..................................................................................................................

2712
..................................................................................................................

8343
..................................................................................................................

FIGURE
Flow diagram illustrating results o

 Firs

362
Nuchal
Translucency

69 MAB*
16 Withdrew 

18
Biochemistry 
only (>14 wks)

MAB � missed abortion.
W

JUNE 2007 America
ify. Of those that we examined, insur-
nce status and race/ethnicity, there was
o association with the rate of instant re-
ults. Because these variables were not
onfounders, multivariate analysis was
ot conducted. However, others for
hich we did not have data may have

xisted.
Despite these limitations, we believe

hat our overall results are very promis-
ng. As the NT component of FTCS will
e limited to referral centers in the fore-
eeable future, being able to provide
omplete information during a patient’s
isit is paramount. It appears that such
rovision of complete information is
chievable. f
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ISCUSSION
avid C. Lagrew Jr, MD. Congratula-

ions to Dr Norton et al for sharing their
xcellent results and analysis of an im-
ortant application of the new technique
f screening women for genetic screen-

ng for aneuploidy in pregnant women.
pecifically, the report describes the ef-
ectiveness and outcomes of introduc-

ng “Instant Results” of first-trimester c

06.e5 American Journal of Obstetrics & Gynecol
ombined ultrasound/serum screening.
tudies such as this are important be-
ause genetic screening techniques are
apidly becoming the preferred method
f care in many areas, despite the lack of
areful analysis of the “application” of
he technology with respect to the func-
ionality, efficiency, acceptance, and im-
act compared with other services.
First trimester screening techniques
ere first introduced by Nicholides et al

n England in the early 1990s. They
ound that the combination of measur-
ng the fetal nuchal lucency combined
ith serum estriol and human chorionic
onadotropin was effective in assessing
isk for trisomy 21 and 18 between the
1th and 13th weeks of pregnancy.1 The
bvious benefit of obtaining earlier re-
ults in pregnancy was augmented with
n improvement in the sensitivity and
pecificity compared with second-tri-

ester serum screening. Earlier results
lso opened up the options of CVS and
arlier amniocentesis while giving the
other more time to carefully evaluate

he results and the possibility of termina-
ion in a safe and psychologically desir-
ble period.

Adoption of the technique in the
nited States rapidly followed based on

arge trials, such as the BUN trial,2 noted
y Dr Norton. In addition to requiring
trict quality control of ultrasound and
erum testing, first-trimester screening
nvolves revamping our current meth-
ds of reporting results to patients and
he recommendation of other noninva-
ive screening methods such as second-
rimester screening and genetic ultra-
ound. The complexity of such goals and
ffects on patients is the subject of the
urrent article. A specific focus of the re-
ort was to determine the value in ob-
aining serum screening before NT test-
ng by ultrasound such that the patient

ould get immediate counseling and 2

ogy JUNE 2007
tart the process regarding further defin-
tive testing and other options.

Dr. Norton and colleagues retrospec-
ively reviewed screening efforts on 2444
atients of which 58% were at or older
han age 35. They were able to perform
rst-trimester screening in 94% of these
atients and nearly two thirds (60.6%)
ere able to get results during their ul-

rasound visit. The authors found that
aternal age was the only factor signifi-

antly correlated with success in obtain-
ng instant results. Expeditious counsel-
ng was associated with a 12% rise in CVS
rocedures and a 6% decrease in the
umbers of amniocenteses.
The results of the study are straightfor-
ard and logical. Patient’s compliance

nd reliability are highly correlated to
uccessful applications of patient care. In
his study, patients who were more mo-
ivated to comply were able to receive
heir results in a timely fashion. This is an
mportant lesson for all researchers to re-

ember when designing clinical trials,
ecause no method of testing will be suc-
essful when patient compliance is low.
he common sense principal of “keep it

imple, stupid” is too often forgotten by
ell meaning investigators who wish to

queeze out slight gains in sensitivity and
pecificity.

I encourage the authors to continue
eporting their results in this dynamic
rea of outpatient care.
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