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Admission of pregnant or postpartum women to an intensive
care unit (ICU) is an indicator, which has been repeatedly used in
the last 40 years in order to identify women at risk of major
complications during or after pregnancy [1-4]. Indeed, it is an
easily identified endpoint for audit and often considered to be a
useful marker of the overall quality of the healthcare system. In
addition, due to the low numbers of maternal deaths in Western
countries, analysis of trends and suggestions for improvement
become difficult. Since maternal admissions in ICU may be 10-100
times more frequent than maternal deaths, but with similar
underlying aetiologies, epidemiological studies are facilitated and
propositions to improve patterns of care are based on more
significant information.

Interestingly, the overall admission has not varied widely
during these 40 years, remaining between 1-10 for 1000 deliveries.
[t is usually in the lower part of this range in Western countries, but
may be much higher in low-resource countries [5].

Although the rate of admissions may be influenced by the
availability and proximity of an ICU, the main factor modifying the
above-mentioned rate is probably the trigger for admission. In ICUs
in which admission requires the need for organ support (mainly
mechanical ventilation), rates are lower than when the overall
severity of disease (organ dysfunction) only is considered. In some
studies, the need for mechanical ventilation is low (25% in the
study by Demirkiran et al. [6]) but may be much higher in other
studies [7]. The length of stay in the ICU is also markedly related to
the aetiology and need for organ support. The duration of ICU stay
is often 1-3 days in the most commonly encountered situations.
Longer duration is associated with more severe disease, multiple
organ failure and organ support. Mortality also rises with an
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increasing number of failing organs [8] and ranges between 1 and
20% according to the underlying cause of admission.

The study performed by Barry et al. [9] is a useful addition to our
current knowledge for several reasons. First, it adds recent data to
what we already know, although the study included maternal
admissions for a relatively short period (2010-2014). This might be
a significant limitation since major changes are rapidly arising in
France regarding organisation of obstetric care. For example, the
number of French maternity units has decreased from 1000 in
1985 to 500 in 2014 [10], and because the total number of
deliveries in this country has not changed significantly, the
number of deliveries per unit has increased at a corresponding rate.
This evolution generates an increasing number of large-volume
units, which are now more often located in large and public
hospitals, which can manage frail neonates and mothers as they
are more likely sited close to neonatal (but also maternal) ICUs
[10]. According to the French definition of obstetric levels of care,
26% of maternity units corresponded to level-3 units (i.e. neonatal
reference units) in 2016, whereas the proportion was 19% in 2003
[11].

The distribution of causes is also in agreement with other
studies. Even if postpartum haemorrhage and preeclampsia were
the main causes (similar to most previous studies), an increase in
cerebrovascular and cardiovascular causes is reported as previ-
ously observed in the UK and US registers [12,13].

An additional strength of the study by Barry et al. [9] is the
analysis performed at the regional level. Previously, studies were
conducted at a local [6,14] or national level, but few were
conducted at a national level and also included analysis at the
regional level. This has mainly been done in large countries such as
the USA [3], but distribution among regions was rather simplistic,
i.e. in four quadrants (Northeast, West, South, Midwest) with
minor differences between regions, probably due to the too large
surface area covered by each region. In the present analysis, a much
wider range of ICU admissions rate was disclosed, i.e. between
2 and 8/1000 deliveries. Even if only mainland France is
considered, the ratio between regions with the highest rate and
those with the lower rate is around 2. Such variation in the rate of
admissions among regions is sometimes obvious to understand, for
example Mayotte has an extremely high rate of migrant women
with very low socio-economic levels and pregnancies that are
poorly or not followed. Elsewhere, differences may be more
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difficult to interpret. Is there a variable rate of severe maternal
diseases in the different regions? This is likely as the Ile-de-France
region (as well as other large cities) concentrates patients with
poor medical and social conditions, leading to an increased risk
during pregnancy. Studies in other countries (UK and USA notably)
have also shown how social conditions can impact the rate of
obstetric complications and increase the rate of stroke or
myocardial infraction [12,13,15]. The bed availability could
influence the admittance rate, as suggested by Barry et al. [9].

Another interesting and useful information is that the overall
incidence of maternal admissions during pregnancy or postpartum
is in the range described by most studies. However, Barry et al.
reported a decrease in the incidence of admissions in contrast to US
data and other countries [5]. The decrease in the number of
admissions was however parallel to an increase in severity of
patient diseases, as reflected by the increase in mean SAPS score,
from 18 to 22 during the study period. The main two hypotheses to
explain this unusual trend are:

e A true decrease in the need for ICU admission, which would be
related to a reduced absolute number of patients with severe
disease involving organ failure, suggesting better overall care
and prophylaxis of degradation. This is a plausible interpreta-
tion; in a recent US national analysis of admission of pregnant
women with a diagnosis of myocardial infarction, although the
rate increased, hospital length of stay and mortality rate
decreased, suggesting an improved quality of care [15]. In the
field of postpartum haemorrhage (PPH) also (one of the major
causes of admission), mortality has recently been shown to
decrease in France [16] and the need for complex interventions
such as arterial embolisation seems to be much less frequent
than ten years ago.

e Additionally and more probably, ICU admittance rate could be
influenced by a change in hospital organisation. French hospitals
have introduced within the last 20 years an intermediate care
level (i.e. high-dependency units [HDU]) for patients whose
disease severity is such that they cannot remain in traditional
wards, but also not severe enough to require admission to an
ICU, the latter being more closely associated with the need to
support organ failure. The reduction in ICU admission is likely
related to the corresponding increase in maternal admission to
HDU. If one adds the number of parturients admitted to French
ICUs (even if the rate is decreasing) to that of those admitted to
an HDU, then the overall rate is increasing; a trend that aligns
with international data. It is likely that this shift toward
admission to HDUs will continue both in France and elsewhere.
Indeed, the case fatality rate reported in the present study (i.e. 1/
77 [1.3%]) is much lower than the usual death rate in ICUs. The
mean severity score (i.e. the SAPS II score) was moderately low,
except in rare situations such as amniotic fluid embolism, in
which they may reach values (i.e. 44) encountered in more
traditional ICU cases [17]. In addition, predictive scores such as
the SAPS Il score are frequently reported to be inadequate, due to
physiologic modifications observed in pregnant women
[18]. This was observed again in the present study since the
mean SAPS Il score predicts a 4.2% mortality rate, while a 1.3%
rate was observed. Recently, the total SOFA score was reported
to better predict either death alone [19] or severe maternal
outcome (death and maternal near miss) [20].

Moving forward to obtain a better ratio between patient
outcomes, patient needs and logistical or financial constraints, has
led to create obstetric intermediate care units, more often named
obstetric high-dependency units (OHDU) [7]. The goal is to better
distribute care and better match severity and needs for it. PPH and
preeclampsia are the most common cause of admission to ICU, but

in fact, patients with these conditions rarely need to be admitted
there, as organ failure requiring artificial support is rare. Minimally
advanced care (intravenous drugs administered by syringe pumps,
non-invasive respiratory therapy, continuous non-invasive moni-
toring, biological workups at large intervals, foetal monitoring
several times a day) is usually enough. OHDU may be advanta-
geous, because they would provide a greater proximity between
patients and obstetric (and neonatal) services, facilitating patient
information, repeated surveillance by experienced and specialised
personnel, and more rapid decisions. In addition, patient and staff
satisfaction may be increased due to reduced stress related to ICU
activities (light, noise. . .), mother-neonate separation and need for
intra-hospital transport [7,21]. Finally, ICU beds may remain
available for real needs and costs might also be reduced.
However, OHDUs are not so easy to create and organise.
Problems are mainly related to the mismatch between organisa-
tional constraints (healthcare personnel and available place) and
the number of patients requiring referral to OHDU. For example, in
an Indian maternity and over a four-year period, 5052 deliveries
were recorded, but only 57 parturients required HDU admission
[22]. Such arate (i.e. 1.1%) may be similarly observed in France and
other Western countries. For example, a maternity unit with
5000 annual births, and an incidence of severe preeclampsia or PPH
of 1% each, would represent 100 cases per year. If other indications
for OHDU referral, such as postoperative cases, other but more rare
maternal indications are added, this would represent a total of
200 cases/year. If a mean duration of stay of 2 days is considered,
400 bed-days are needed, i.e. slightly more than one OHDU bed
over the year. It would obviously be difficult to staff a unit for such
a small activity. In addition, it has recently been shown that only
one third of women admitted to HDUs require this level of care,
and the remainder requires higher levels of monitoring only [23].
Several solutions may be proposed to overcome this mismatch:

e enlarge indications and facilitate admission in the OHDU of
patients with a lower degree of disease severity (this may occur
if the unit implements an early warning system since providers
would be alerted earlier) [24];

e positioning the OHDU close to the PACU (or even in the same
room), allowing to improve staff utilisation, especially at night;

e increasing the total number of births in the maternity unit;

e increasing the specialisation of the unit and create this type of
unit in Level-3 maternity units only.

In summary, although the study by Barry et al. lacks details on
types of diseases, types of organ failure, organ supply devices used,
other treatments required, and evolution (short and long-term), it
reported useful data that may provide information for healthcare
administrators and managers, and help us define in a more precise
way which organisation would best increase maternal safety. This
study should be widely disseminated and authors encouraged
performing additional studies on this database.

Disclosure of interest
The authors declare that they have no competing interest.

References

[1] Kilpatrick S, Matthay M. Obstetric patients requiring critical care, a five-year
review. Chest 1992;101:1407-12.

[2] Soubra SH, Guntupalli KK. Critical illness in pregnancy: an overview. Crit Care
Med 2005;33(Suppl):S248-55.

[3] Callaghan WM, Mackay AP, Berg C]. Identification of severe maternal morbidi-
ty during delivery hospitalizations. United States, 1991-2003. Am ] Obstet
Gynecol 2008;199(2) [133e1-e8].

[4] ACOG Practice Bulletin No. 211: Critical Care in Pregnancy. Obstet Gynecol.
2019; 133(5):e303-e319. 10.1097/A0G. 0000000000003241.



Editorial / Anaesth Crit Care Pain Med 38 (2019) 331-333 333

[5] Baskett TF. Epidemiology of obstetric critical care. Best Pract Res Clin Obstet
Gynaecol 2008;22(5):763-74.

[6] Demirkiran O, Dikmen Y, Utku T, Urkmez S. Critically ill obstetric patients in

the intensive care unit. Int ] Obstet Anesth 2003;12(4):266-70.

[7] Ryan M, Hamilton V, Bowen M, McKenna P. The role of a high-dependency unit

in a regional obstetric hospital. Anaesthesia 2000;55:1155-8.

[8] Karnad DR, Lapsia V, Krishnan A, Salvi VS. Prognostic factors in obstetric

patients admitted to an Indian intensive care unit. Crit Care Med

2004;32(6):1294-9.

Barry Y, Deneux-Tharaux C, Saucedo M, Goulet V, Guseva-Canu I, Regnault N,

et al. Maternal admissions to intensive care units in France: trends in rates,

causes and severity from 2010 to 2014. Anaesth Crit Care Pain Med 2018.

http://dx.doi.org/10.1016/j.accpm.2018.12.007. pii: S2352-5568(18)30316-3

[Epub ahead of print].

[10] Fresson ], Rey S, Vanhaesebrouck A, Vilain A (DREES) Avec la participation de
Béatrice Blondel, Camille Bonnet et Bénédicte Coulm (Inserm), Deborah
Cvetojevic, Martin Szcrupak, Lydia Valdés (DGOS), « Les maternités en
2016. Premiers résultats de I'enquéte nationale périnatale », Etudes et Résul-
tats, n1031, Drees, octobre 2017. https://drees.solidarites-sante.gouv.fr/etu-
des-et-statistiques/publications/etudes-et-resultats/article/les-maternites-
en-2016-premiers-resultats-de-l-enquete-nationale-perinatale.(last ~ access
4 may 2019).

[11] Enquéte nationale périnatale Rapport, 2016.,Les naissances et les établissements
- Situation et évolution depuis http://www.epopé-inserm.fr/wp-content/
uploads/2017/11/ENP2016_rapport_complet.pdf (last access 4 may 2019). 2010

[12] Kuklina EV, Tong X, Bansil P, George MG, Callaghan WM. Trends in pregnancy
hospitalizations that included a stroke in the United States from 1994 to 2007:
reasons for concern? Stroke 2011;42(9):2564-70. http://dx.doi.org/10.1161/
STROKEAHA.110.610592.

[13] MBRRACE-UK: Saving Lives, Improving Mothers’ Care. Lessons learned to
inform maternity care from the UK and Ireland Confidential Enquiries into
Maternal Deaths and Morbidity 2014-16. https://www.npeu.ox.ac.uk/
mbrrace-uk/reports (last access 4 may 2019)

[14] Ng VKS, Lo TK, Tsang HH, Lau WL, Leung WC. Intensive care unit admission of
obstetric cases: a single centre experience with contemporary update. Hong
Kong Med ] 2014;20:24-31. http://dx.doi.org/10.12809/hkm;j241339.

[15] Tripathi B, Kumar V, Pitiliya A, Arora S, Sharma P, Shah M, et al. Trends in incidence
and outcomes of pregnancy-related acute myocardial infarction (From a Nation-
wide Inpatient Sample Database). Am ] Cardiol 2019;123:1220-7.

[16] Les morts maternelles en France: mieux comprendre pour mieux prévenir. 5éme
rapport de 'Enquéte nationale confidentielle sur les morts maternelles (ENCMM)
2010. Septembre invs.santepubliquefrance.fr/./rapport_morts_maternelles_fran-
ce_mieux_comprendre_mieux_prevenir_2012-2017.pdf. (dernier accés 4 mai
2019) 2017

[9

[17] Annane D, Vignon P, Renault A, Bollaert PE, Charpentier C, Martin C, et al.
Norepinephrine plus dobutamine versus epinephrine alone for management
of septic shock: a randomised trial. Lancet 2007;370(9588):676-84.

[18] Karnad DR, Lapsia V, Krishnan A, Salvi VS. Prognostic factors in obstetric
patients admitted to an Indian intensive care unit. Crit Care Med
2004;32(6):1294-9.

[19] Jain S, Guleria K, Suneja A, Vaid NB, Ahuja S. Use of the sequential organ failure
assessment score for evaluating outcome among obstetric patients admitted
to the intensive care unit. Int ] Gynaecol Obstet 2016;132(3):332-6.

[20] Oliveira-Neto AF, Parpinelli MA, Costa ML, Souza RT, Ribeiro do Valle C, Sousa
MH, et al. Prediction of severe maternal outcome among pregnant and
puerperal women in obstetric ICU. Crit Care Med 2019;47(2):e136-43.

[21] Hinton L, Locock L, Knight M. Maternal critical care: what can we learn from
patient experience? A qualitative study. BM] Open 2015;5(4):e760066.

[22] Dattaray C, Mandal D, Shankar U, Bhattacharya P, Mandal S. Obstetric patients
requiring high-dependency unit admission in a tertiary referral centre. Int ]
Crit IlIn Inj Sci 2013;3(1):31-5.

[23] O’Malley EG, Popivanov P, Fergus A, Tan T, Byrne B. Maternal near miss: what
lies beneath? Eur ] Obstet Gynecol Reprod Biol 2016;199:116-20.

[24] Friedman AM, Campbell ML, Kline CR, Wiesner S, D’Alton ME, Shields LE.
Implementing obstetric early warning systems. AJP Rep 2018;8(2):e79-84.

D. Benhamou

Département d’Anesthésie-Réanimation, Groupe Hospitalier (AP-HP) et
Faculté de Médecine Paris Sud, Hopital Bicétre, 78 rue du Général Leclerc,
Le Kremlin-Bicétre cedex, 94270, France

F. Fuchs

Service de Gynécologie Obstétrique, CHU de Montpellier, Hopital Arnaud
de Villeneuve, 371, av. du Doyen Gaston Giraud, Montpellier cedex 5,
34295, France

F.J. Mercier

Département d’Anesthésie, Hopital Antoine Béclere (Hopitaux
Universitaires Paris-Sud, AP-HP), 157, rue de la Porte de Trivaux,
Clamart, 92140, France

E-mail address: dan.benhamou@aphp.fr (D. Benhamou).


http://dx.doi.org/10.1016/j.accpm.2018.12.007
http://dx.doi.org/10.1016/j.accpm.2018.12.007
http://dx.doi.org/10.1161/STROKEAHA.110.610592
http://dx.doi.org/10.1161/STROKEAHA.110.610592
http://dx.doi.org/10.1161/STROKEAHA.110.610592
http://dx.doi.org/10.12809/hkmj241339
http://dx.doi.org/10.12809/hkmj241339
mailto:dan.benhamou@aphp.fr

