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First trimester combined screening calculates the individual risk for a woman carrying
a pregnancy affected by Down syndrome (DS) from the ultrasound measurement of the
nuchal translucency (NT), maternal serum free β human Chorionic Gonadotrophin (free
β-hCG) combined with pregnancy associated plasma protein-A (PAPP-A) and background
risk based on maternal age. First trimester biochemical DS screening markers have been
described in relation to adverse pregnancy outcome such as preeclampsia, fetal growth
restriction, stillbirth and preterm birth in singleton pregnancies 1. Approximately 9% to
15% of all monochorionic (MC) twin pregnancies have been described to be complicated
by Twin-to-Twin Transfusion syndrome (TTTS) 2;3. TTTS without intervention leads to either
severe morbidity, mostly associated with preterm birth, or demise of one or both fetuses 3;4.
The association between NT discordance >_ 20% between fetuses in MC twins and
subsequent development of TTTS was described earlier 5;6.
Biochemical markers for the identification of MC pregnancies at risk for TTTS would be
highly useful in clinical practice for early and timely diagnosis and subsequent therapy of
TTTS, besides the use of NT discordance. Second trimester DS serum markers were recently
suggested to be increased in MC twin pregnancies complicated by TTTS 7;8. In sixty TTTS
cases, the median multiple of the median (MoM) second trimester free β-hCG (corrected
for twin chorionicity) was significantly increased (1.39 vs 0.98) compared with MC twins
with uncomplicated outcome. For alpha-fetoprotein (AFP) there was a small increase
of 1.15 versus 0.99 in TTTS compared with uncomplicated MC twin pregnancies, but not
significant 7;9.
In the current study we tested the hypothesis that first trimester biochemical markers
used for DS screening are discriminative and possibly predictive for TTTS. If so, first
trimester assessment might be preferable to second trimester measurement. Cases of MC
twins referred for first trimester DS screening were extracted from the fetal database of our
tertiary fetal medicine referral center between September 2004 and April 2009. Chorionicity
was classified as MC if there was a single placental mass in the absence of the λ-sign at
the inter-twin membrane-placental junction 10. Complete data were available from 56 MC
twins. PAPP-A and free β-hCG were measured between 9 and 14 weeks of gestation using
the DelfiaXpress (PerkinElmer, Turku, Finland). Coefficients of variation (CV) for free β-hCG
and PAPP-A in this period were below 4% at all levels. Free β-hCG concentrations ranged
from 24 to 282 µg/L and PAPP-A ranged from 220 to 12700 mU/L. Biochemical markers were
expressed as weight-corrected MoM values for unaffected singletons. Pregnancy outcome
was evaluated by questionnaires and delivery room records. The mean maternal age was
34.3 years (range 20-41 years). The median gestational age at sampling was 85 days (range
63-96 days). The outcome was uncomplicated in 39 cases and 12 cases were complicated
by TTTS. Five cases were complicated by fetal demise of at least one fetus without signs
of TTTS. If TTTS was suspected, patients were referred to the Leiden University Medical
Center, the national center for invasive fetal therapy in the Netherlands. TTTS was classified
according to Quintero stages: in two cases stage II and all others stage III 3. In all MC twins
(n=56) the median MoM free β-hCG was 1.59 MoM and PAPP-A 1.78 MoM. Table 1 reports
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This is the first report on first trimester free β-hCG and PAPP-A in MC twins complicated
by TTTS. In MC twins later developing TTTS, we found a trend toward higher values of
first trimester free β-hCG and PAPP-A. Larger studies are needed to confirm our data if
assessment of first trimester free β-hCG and PAPP-A will be of diagnostic or prognostic
value for individual patients.

on median free β-hCG and PAPP-A differentiated for pregnancy outcome. There was a
trend toward higher free β-hCG median MoM values in the TTTS group (n=12) compared
with the uncomplicated group (n=39) (1.99 vs 1.53 MoM), but the difference did not reach
statistical significance (Mann-Whitney U; p=0.32). The logtransformed free β-hCG MoM’s
were also not significantly different (T-test; p=0.51) with SD’s 0.51 and 0.58 respectively in
the TTTS and uncomplicated group. The median MoM for PAPP-A was slightly but also not
significantly higher in the TTTS group (1.94 vs 1.69 MoM, Mann-Whitney U; p=0.51).The log
transformed PAPP-A MoM’s were not significantly different (T-test; p=0.45) with SD’s 0.53
and 0.65 respectively in the TTTS and uncomplicated group. Median MoM’s in the TTTS
group subdivided for outcome showed increased free β-hCG and PAPP-A in cases with no
survivors (n=3) compared with those with at least one surviving fetus (n=9), i.e. 2.16 versus.
1.82 for free β-hCG and 2.15 versus. 1.85 for PAPP-A. These differences were, however, not
statistically significant.
In conclusion, first trimester DS serum markers were found to have a tendency toward
increased values in MC twins developing TTTS; however, this increase was not significant
compared with uncomplicated pregnancies.
The increase in maternal free β-hCG is suggested to reflect changes in placenta, possibly
trophoblast damage, due to TTTS. The increase in maternal free β-hCG may reflect changes
in placental oxygen tension secondary to uteroplacental hypoperfusion 8. Because placental
damage is limited in early pregnancy this could explain why first trimester serum markers
were found somewhat increased but not discriminative. In the Sermondade study samples
were taken as part of the routine second trimester screening program for DS, in a setting
comparable to ours. However, in the study by Fox and colleagues samples were taken at
time of TTTS diagnosis (presuming thus more placental damage) and this may account for
the fact that a median free β-hCG MoM of 5.75 (not corrected for twin chorionicity) was
more increased compared with the 1.39 found by Sermondade et al. (2009) (7;8). Recently
anti-angiogenic factors (soluble endoglin (S-Eng) and soluble vascular endothelial growth
factor receptor-1 (VEGFR-1)), were reported to be increased in maternal plasma of TTTS cases
(n=16) and the angiogenic factor (placental growth factor (PLGF)) decreased between 16-26
weeks of gestation 11.
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Table 1 Median MoM free β-hCG and PAPP-A in uncomplicated MC twin pregnancies and MC twin pregnancies
complicated by TTTS
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