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ABSTRACT

Introduction: Centralization of very preterm deliveries to level 3 hospitals is recommended to
improve infant survival and prevent brain injury. We studied the clinical practices of centraliza-
tion from level 2 to level 3 hospitals in cases of threatening very preterm delivery in Finland.
Materials and methods: Obstetricians in all 16 level 2 hospitals in Finland were invited to par-
ticipate in an online survey regarding antenatal transfer to level 3 hospitals among women with
threatened delivery below 32 gestational weeks. We report clinical thresholds used as indica-
tions and contraindications for antenatal transfers, and logistical factors related to transfers.
Results: Twelve out of 16 (75%) hospitals completed the survey. The lower gestational age thresh-
old for antenatal transfer ranged from 22+ 0 to 23 + 0 weeks. All hospitals regarded preterm pre-
mature rupture of membranes, chorioamnionitis, and severe pre-eclampsia as indications for
antenatal transfer to a level 3 hospital. Most hospitals reported transferring women in spite of
regular contractions (interval over 5min) or cervical dilatation up to 4 cm. Suspicion of placental
abruption, abnormal cardiotocography tracing and poor maternal condition were the most fre-
quently reported contraindications for antenatal transfer. The time to arrange antenatal transfer
was less than 2h in all hospitals, and overcrowding of level 3 hospitals rarely hindered ante-
natal transfer.

Conclusions: Successful centralization of very preterm deliveries is reached in Finland by rapid
and active antenatal transfers. This study identified clinical thresholds used by obstetricians in a
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setting of long distances and high centralization rate.

Abbreviations: CTG: cardiotocography; PPROM: preterm premature rupture of membranes

Introduction

Survival and survival without severe brain injury of
very preterm infants are significantly improved follow-
ing delivery in level 3 hospitals, compared to lower
level hospitals [1-3]. The identification of pregnant
women needing antenatal transfer to a level 3 hospital
is key for successful centralization. Relevant guidelines
for antenatal transfers are usually empirical [4].

Identifying mothers that need to be transferred to
tertiary care for threatened very preterm delivery is
challenging, and includes evaluation of clinical signs
such as cervical status and uterine activity, in conjunc-
tion with previous obstetrical history. Availability of
tertiary care facilities and means of antenatal transfer
influence the success of centralization [5].

Finland is sparsely populated, and distances between
hospitals are long, from 15 to over 300 km. Prematurity
rates and neonatal mortality rates are among the lowest
in the world. Centralization of very preterm deliveries is
highly successful in Finland, as in 2017, 95% of very pre-
term infants in Finland were delivered in level 3 hospi-
tals [6]. The clinical decision-making behind the high
rate of successful antenatal transfers is not known. With
this survey, we studied antenatal transfer practices from
level 2 hospitals to level 3 hospitals to gain knowledge
about transfer thresholds used in clinical practice.

Materials and methods

We conducted a national survey in all level 2 hospitals
in Finland from 11 November 2018 to 31 May 2019,
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with survey questions focusing on indications, contra-
indications, and transfer-related logistical factors
(Addendum) using the REDCap tools hosted at the
University of Turku.

Results

The response rate was 75% (12/16 units) and included
hospitals in all regions of the country. Based on the
survey replies, level 2 obstetricians had high agree-
ment regarding gestational age thresholds for ante-
natal transfer, with lower thresholds of 22+0 to
23 +0 gestational weeks and upper thresholds of
3146 (Addendum, Supplemental Table 1). Uniform
replies were also noted regarding clinical indications
for antenatal transfers including PPROM, chorioamnio-
nitis, and severe pre-eclampsia in all hospitals. Clinical
contraindications with high agreement included
abnormal CTG tracing and placental abruption. Fetal

fibronectin testing was not used in any of
the hospitals.
The survey showed some variation regarding

thresholds of clinical signs such as cervical length, cer-
vical dilatation, and uterine contractions; however, the
majority reported cervical dilatation of 5c¢cm or more
and uterine contractions occurring at less than 5-min
intervals as contraindications for antenatal transfer
(Addendum, Supplemental Table 2).

All hospitals reported that logistical problems were
rare, and that antenatal transfers on average were
arranged successfully within 1-2h from decision to
dispatch from the referring hospital (Addendum,
Supplemental Table 3). The most frequently encoun-
tered reason for unsuccessful transfers were imminent
delivery and maternal or fetal distress.

Discussion

Our results suggest that active obstetrical referral atti-
tudes and unobstructed transfer pathways enable cen-
tralization of very preterm deliveries, and that
thresholds for necessary and safe transfers were quite
uniform among Finnish level 2 obstetricians.

National Finnish guidelines recommend antenatal
transfer to level 3 hospitals in cases of expected pre-
term delivery below 32+ 0 weeks of gestation or if
the estimated birth weight is 15009 or less [7]. These
guidelines, however, do not specify thresholds for safe
antenatal transfers. Our survey provides information
about referral practices and delineates thresholds used
in clinical practice. Obstetricians were uniform regard-
ing gestational age thresholds for transfers both at

the lower (2240 to 2340 weeks) and upper
(31 + 6 weeks) limit. The upper limit for centralization
is lower in some countries, although 32 weeks is also
commonly applied [8-10].

Obstetricians were also quite uniform in their active
approach to transfer even if the mother was in labor.
The thresholds to withhold transfer were 5-min inter-
vals regarding uterine contractions and 5cm regarding
cervical dilatation. This practice is supported by previ-
ous studies linking cervical dilatation and uterine con-
tractions to timing of delivery [11].

Our survey indicated that Finnish obstetricians uni-
formly comply with the national recommendations for
antenatal transfer. A recent study from the United
Kingdom showed that by informing obstetricians of
the benefits of antenatal transfer, the mean quarterly
rate of extremely preterm infants born in level 3 hos-
pitals increased from 49% to 78% [12]. Their results
also indicated that level 2 obstetricians frequently
were anxious about mothers delivering during trans-
fer, even if no such cases occurred during the study,
and previous studies indicate that delivery en route is
extremely rare [13]. Currently, antenatal transfer guide-
lines tend to be based on empirical rather than scien-
tific evidence. Therefore, our study provides valuable
information on feasible, safe thresholds used by obste-
tricians in a setting with long inter-hospital distances.
Our results also indicated rapid arrangement of trans-
fers, a factor that has been problematic elsewhere [5].

Clinical indications for antenatal transfers included
PPROM, chorioamnionitis, and severe pre-eclampsia in
all hospitals. Clinical contraindications included abnor-
mal CTG tracing and placental abruption. Antenatal
transfer to level 3 hospitals of women with severe pre-
eclampsia at very preterm gestations is recommended,
but recommendations regarding antenatal transfer in
cases of PPROM and chorioamnionitis are often not
clearly stated [14,15].

A strength of this study is that we were able to
include level 2 units from all five level 3 hospital
regions, and encouraged participating hospitals to
base the survey replies on group discussions to min-
imize the potential effect of individual preferences.
Limitations include the lack of clinical data to confirm
the findings. In addition, the survey was based on
individual clinical signs as separate manifestations,
which might not reflect real-life decisions.

Conclusions

This study showed that Finnish obstetricians actively
facilitate antenatal transfers for women with
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threatened very preterm delivery. With well-function-
ing logistics, an active approach to referrals creates
the foundation for centralization of very pre-
term deliveries.
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