Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2014 Sep; 158(3):397-403.

Amniotic fluid embolism - Investigation of fatal cases in Slovakia in the years
2005-2010 compared with fatal cases in the United Kingdom

Alexandra Kristufkova?, Miroslav Borovsky?, Miroslav Korbel?, Marian Knight®

Background. Amniotic fluid embolism (AFE) is a rare, often severe complication of pregnancy. The clinical diagnosis
is difficult to establish and is one of exclusion. The aim of this study was to investigate 6 fatal cases of AFE in Slovakia
and compare the incidence, risk factors, course, management and neonatal outcomes with fatal cases of AFE in the
United Kingdom (UK).

Materials and Methods. Data on fatal cases of AFE in Slovakia were analysed and compared with fatal cases in the
UK in the years 2005-2010.

Results. The incidence in Slovakia was significantly higher than in the UK from 2005-2010 (RR 5.03, 95% Cl 1.98-12.75,
P=0.003). However, 5/6 deaths occurred in 2009 coinciding with the H1N1 flu virus pandemic in Slovakia. There were
no significant differences in the characteristics of women who died, with the exception of gestational age at delivery;
significantly higher in Slovakia (median 41 versus 39 weeks, P=0.01). In Slovakia most of the cases occurred after deliv-
ery, 83.3%, compared with 52.9% in the UK. There were no significant differences in clinical signs, use of recombinant
factor Vlla or performance of obstetric hysterectomy. In Slovakia 83.3% and in the UK 94.7% of infants survived, but
20% and 27.8% had some long-term sequelae.

Conclusion. AFE is now the leading cause of maternal deaths in Slovakia. However, we found no significant differences
in the possible risk factors, course, management or outcomes between Slovakia and the UK. This analysis is limited
by study power; we propose that establishment of a national register of cases of AFE in Slovakia would help further
investigate and monitor mortality from this condition.
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INTRODUCTION In the United Kingdom (UK), prospective surveil-
lance of AFE has been undertaken through the United

Amniotic fluid embolism (AFE) is a rare and life- Kingdom Obstetric Surveillance System (UKOSS) since

threatening complication unique to pregnancy. The con- 2005 (ref.?). During the active monitoring of maternal

dition was first reported in 1926, when Meyer described  deaths in Slovakia, we identified 6 fatal cases of AFE

fetal debris in the pulmonary vessels of a mother who in the years 2005 - 2010. The aims of this work were to

had died suddenly in labour!. The work of Steiner and  describe these cases and compare the incidence, possible

Lushbaugh in 1941 served to establish the condition as an  risk factors, neonatal outcomes and the clinical course of

important pregnancy complication® In the last decades, fatal cases of AFE in the years 2005 - 2010 in Slovakia

AFE has accounted for 5 - 15% of all maternal deaths in  and in the UK.

developed countries’. AFE is characterized by an unex-

plained sudden and rapidly progressive clinical course

with respiratory distress, cyanosis, cardiac dysrhythmias, ¥ MATERIALS AND METHODS

cardiovascular collapse, and disseminated intravascular

coagulation®*. The clinical diagnosis is one of exclusion Data on fatal cases of AFE in Slovakia were analysed

and most fatal cases are only definitively diagnosed at and compared with data on fatal cases in the UK occur-

autopsy>. This, coupled with the rarity of the condition  ring in the years 2005 - 2010. The incidence, possible risk

make it difficult to study®. On a worldwide basis, register ~ factors and clinical course of cases of AFE were exam-

and population-based studies of AFE have been undertak- ined. Given the type of the study no ethical approval or

en to incorporate large numbers of pregnant women and  informed consent were required.

have sufficient statistical power to estimate the incidence,

examine possible risk factors, and better understand the

clinical course and management of the condition®?.
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Slovakia

The data on cases of fatal AFE and the numbers of
live births (323 594 live births) and deliveries (319 294
deliveries) in the years 2005 - 2010 were obtained from re-
ports of maternal deaths kept by the chief of Gynaecology
and Obstetrics of the Ministry of Health in Slovakia.
Reporting maternal death cases in this way is compulsory
for all hospitals. In all cases, clinical suspicion of AFE
was confirmed by autopsy. The data on pregnancy, risk
factors, labour, course and management of amniotic fluid
embolism were extracted from medical records.

United Kingdom

The data on fatal AFE cases in the UK were extracted
from the UKOSS database, which includes reports of both
fatal and non-fatal cases. The UKOSS methodology has
been described in detail elsewhere!®. The numbers of de-
liveries (4 460 909 deliveries) and live-births (4 510 052
live-births) from February 2005 to December 2010 in the
UK were obtained from available national statistics'°.

Statistical analysis

Incidences with 95% confidence intervals (CI) are pre-
sented using as a denominator the number of maternities.
Data were compared using Risk Ratios (RR) with 95% CI,
Chi-squared test or Fishers exact tests and Mann-Whitney
U-test as appropriate. All statistical analyses were carried
out using STATA 11 SE software.

RESULTS

Case reports of Slovakian fatal cases of AFE
From 2005 - 2010, there were 6 fatal cases of AFE; 5
occurred in 2009.

Case report 1

A 33-year old primiparous woman, after induction of
labour due to post term pregnancy, gave birth by vacuum
extraction (girl 3000 g with Apgar score 7/9, with minimal
spina bifida without clinical consequences). After suture
of birth injuries (rupture of cervix, rupture of right vaginal
wall and left sided episiotomy) more intensive bleeding
from the suture sites occurred; the uterus was well con-
tracted without significant bleeding. Coagulopathy was
suspected and confirmed on further testing. Transfusion
with fresh frozen plasma and erythrocytes was initiated.
The woman became hypotensive and was anaesthetised
in preparation for laparotomy. Shortly after intubation,
ventricular fibrillation occurred and the woman had suc-
cessful cardiopulmonary resuscitation, following which
she was admitted to intensive care. A Bakri balloon cath-
eter was inflated in the uterus. In spite of further inten-
sive management with blood products, the coagulopathy
remained uncontrolled and the woman died 5 h and 15
min after the first signs of AFE.

Case report 2
This 34-year old secundiparous woman was admitted
3 days after her estimated date of delivery with regular

contractions. She had a spontaneous vaginal delivery of
a girl weighing 3740 g (Apgar score 3/6/8). Five min af-
ter delivering, she became transiently unconscious, after
which she had visual disorders and appeared confused.
Blood samples were taken. The woman had a retained
placenta, and therefore underwent general anaesthesia
and manual removal with suture of birth injuries (rup-
ture of cervix and left side episiotomy). By the end of the
operation, the woman became cardiovascularly unstable
and bled from the uterus. Prostaglandin was given into the
uterine wall and a Bakri balloon catheter was inserted in
the uterus. Although a hysterectomy was clinically indi-
cated, the woman was unable to be sufficiently stabilised
to allow surgery. Despite cardiopulmonary resuscitation
and blood products substitution, the woman died 4 h and
30 min after the first signs of AFE.

Case report 3

A 36-year old tertiparous woman was admitted one
week after the estimated date of delivery with contrac-
tions. Intrauterine fetal demise was diagnosed. Antibiotics
and low-molecular weight heparin were given and induc-
tion of labour was started. After augmentation of labour
with oxytocin, the woman delivered a stillborn girl (3100
g) and placenta without any complications. Approximately
15 min after the delivery the woman became restless,
nauseous, short of breath, pale and sweaty. Her clinical
condition deteriorated very rapidly. She became hypo-
tensive with a thready pulse, unconscious and dyspnoeic.
Cardiopulmonary resuscitation was initiated and intuba-
tion was performed but no cardiac activity was regained.
There were no signs of major bleeding, although a blood
sample taken one hour after the initial event showed a
coagulopathy. The woman died 2 h and 10 min after the
first signs of AFE.

Case report 4

A 27-year old quadriparous woman was admitted 5
days after her estimated date of delivery with irregular
contractions. The next day induction of labour was ini-
tiated and the woman gave birth at 41+1 weeks’ gesta-
tion. During her labour she became hypertensive and was
managed with antihypertensive drugs. Approximately 40
min after a normal vaginal delivery (healthy girl, 2900 g,
Apgar score 9/10) the woman started to become restless,
hypotensive and tachycardic. She complained of nausea
and shortness of breath. She rapidly became shocked,
and despite cardiopulmonary resuscitation died 1 h and
55 min after the first sign of AFE.

Case report 5

A 26-year old primiparous woman with regular con-
tractions was admitted two days before her estimated date
of delivery and spontaneously gave birth to a healthy girl
weighing 4270 g (Apgar score 10/10). The placenta was
delivered without any problems and the suture of a left-sid-
ed episiotomy was performed. Approximately 55 min after
the delivery ongoing vaginal bleeding was noted. Bleeding
from the upper pole of the episiotomy was recognised
and sutured under general anaesthesia. After the suture
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the woman was cardiovascularly stable; the overall blood
loss together with blood loss at the delivery was 700 mL.
Red cell transfusions were given. The woman became rest-
less and pale and complained of nausea. Cardiac arrest
occurred shortly afterwards. Cardiopulmonary resuscita-
tion started immediately and cardiac activity was initially
recovered, but after a further 20 min ventricular fibrilla-
tion occurred and in spite of intensive cardiopulmonary
resuscitation the woman died 2 h and 5 min after the first
signs of AFE.

Case report 6

This 41-year old secundiparous woman was admitted
in the 41% gestational week for induction of labour. In the
first stage of labour, after insertion of an epidural catheter
the woman suddenly lapsed into unconsciousness. During
intubation, cardiac arrest occurred, cardiopulmonary re-
suscitation was initiated and cardiotocography showed a
fetal bradycardia. An emergency caesarean section was
performed. During the caesarean section uterine atony
occurred with massive haemorrhage and an emergency
hysterectomy was performed. Disseminated intravascular
coagulation was diagnosed and therapy was initiated with
blood products. After 15 h a relaparotomy was indicated
because of bleeding into the abdominal cavity. This wom-
an died 36 h and 38 min after the possible first signs of
AFE. The newborn - girl, 3890g, Apgar score 0/3/6 was
resuscitated and has some neurological sequelae.

Results of the comparison

In the UKOSS data 17 fatal cases of AFE in the time
period from February 2005 to December 2010 were rec-
ognised and used for comparison.

Incidence

The incidence of fatal cases of AFE in Slovakia was
1.88/100 000 deliveries (95% CI 0.69 - 4.09), significantly
higher than in the UK (0.38/100 000 deliveries, 95% CI
0.22-0.61; RR 4.93, 95% CI 1.94 - 12.51, P=0.003). This
equates to a maternal mortality ratio (MMR) due to AFE
of 1.85/100 000 live births versus 0.38/100 000 live births,
RR 4.92 (95% CI 1.94 -12.48, P=0.003).

Maternal characteristics

The complete maternal data together with results of
comparison with fatal cases from UKOSS data are shown
in Table 1. There were no statistically significant differenc-
es in the characteristics of women who died in Slovakia
compared with the UK, with the exception of gestational
age at delivery. In Slovakia the median gestational age at
delivery was 41 (39 - 41), significantly higher than the
median of 39 (31 -41) in UK (P=0.01).

Labour

Women who died from AFE in Slovakia were more
likely to delivery vaginally than women who died in the
UK (5/6, 83% versus 5/17, 29%, RR 2.83, 95% CI 1.43
- 5.63, P=0.052). There were no significant differences
in the proportion of women who were induced 4/6, 67%
versus 8/17, 47% (P=0.64). Two women (33.3%) who died
in Slovakia were managed with oxytocin, compared with
two (12%) in the UK (4 cases unknown use of oxytocin,
RR 2.17, 95% CI 0.39 - 11.92, P=0.56). There were no
differences in the distribution of cases in relation to tim-
ing of delivery: 1/6 cases (17%) occurred before delivery
in Slovakia, compared with 7/17 (41%) cases in the UK
(P=0.369). In Slovakia cervical laceration was reported
to have occurred in two women (33.3%).

Table 1. Maternal characteristics in Slovakia and UK and the comparison.

Maternal Slovakia (6 cases) United Kingdom (17 cases)
characteristics median (range) median (range) Comparison (P)
Maternal age (years) 33.5(26-41) 35 (2847) 0.23
Parity 1 (0-3) 1(0-2) 0.66
Gravidity 1.5 (0-3) 2(0-3) 0.88
Body weight (kg) 83 (64-115) 70.5 (50-135) 0.39
BMI 26.5(20.2-35.9) 27.8 (19.1-42.6) 0.69
Gestational age (weeks) 41 (39-41) 39 (3141) 0.01

n (%) n (%) Comparison (P)
Employed 5/6 (83.3) 12/17 (70.6) 1.00
Non-Smokers 6/6 (100.0) 14 (82.4) 0.54
History of allergy 0/6 (0) 4/17 (23.5) 0.54
Current pregnancy problems 4/6 (66.7) 11/17 (64.7) 1.00
Gestational diabetes 1/6 (16.7) 1/17 (5.9) 0.48
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Course and management of AFE

The first clinical signs and overall clinical signs of
AFE are shown in Tables 2 and 3. There were no signifi-
cant differences between Slovakia and the UK.

In Slovakia the course of AFE appeared to be more
rapid than in the UK, however these differences were not
statistically significant. The times from the event to the
death, from the delivery to the death and the time from
start of labour to the event and to death are shown in
Table 4.

There were no significant differences in use of recom-
binant factor VIla (3/6, 50% versus 2/17, 1.8%, RR 4.25,
95% CI 0.92 - 19.59, P=0.09) and in the performance
of emergency obstetric hysterectomy (1/6, 16.7% versus
5/17,29.4%, RR 0.56, 95% CI1 0.08 - 3.92, P=1.00) for the
management of AFE between Slovakia and UK.

Neonatal outcomes

There were no significant differences in neonatal
outcomes. There was no significant difference in birth
weight (P=0.57). In each group there was one stillbirth
(RR 2.83, 95% CI 0.21 - 38.56, P=0.46). The perinatal
mortality appeared lower in Slovakia 16.7% (95% CI 0.42
- 64.1) versus UK 21.1% (95% CI 6.1 - 45.6), but was not

statistically significantly different . There were no differ-
ences in the proportion of live-born infants with ongoing
morbidity: 1/5 (20%) versus 5/18 (27.8%), RR 0.72, 95%
CI0.11 - 4.84.

DISCUSSION

Worldwide the maternal mortality rate associated with
AFE has been reported to range between 0.5 - 1.7 deaths
per 100 000 live-births or deliveries®. The mortality rate
we observed in Slovakia was higher than these previous-
ly reported rates, whereas that in the UK was lower. In
Slovakia five of the AFE cases occurred in 2009. Whilst
we have no evidence that this was not simply a chance
phenomenon, the overall maternal mortality ratio in 2009
was the highest observed in recent years in Slovakia at
29.9/100 000 live births (95% CI 17.43 - 47.91).

The immune system and inflammation are also in-
volved in the development of AFE (ref.?'??). There are
significant changes in cytokines and chemokines in pa-
tients with HIN1 influenza even with mild symptoms?:.
The influenza HIN1 pandemic occurred in 2009, and
was associated elsewhere with significantly higher ma-

Table 2. First clinical signs of AFE in fatal cases in Slovakia and in the UK.

I* sign Slovakia United Kingdom Comparison
(6 cases) (17 cases)
n (%) n (%) (P)
Premonitory symptoms and shortness of breath 3(50.0) 4(23.5) 0.32
Maternal haemorrhage and coagulopathy 1(16.7) 2 (11.8) 1.00
Unconsciousness and seizure/convulsions 2(33.3) 3(17.7) 0.58
Cardiac arrest 4(23.5) 0.54
Acute fetal compromise 4 (23.5) 0.54
Table 3. Occurrence of clinical signs of AFE in fatal cases in Slovakia and UK.
Clinical signs of amniotic fluid Slovakia United Kingdom Comparison
embolism 0 (%) n (%) (P)
Acute fetal compromise 1 (16.7) 6 (35.3) 0.62
Cardiac arrest 6 (100.0) 15 (88.2) 1.00
Cardiac rhythm problems 4 (66.7) 4 (23.5) 0.13
Hypotension 5 (83.3) 7 (41.2) 0.16
Coagulopathy 4 (66.7) 11 (64.7) 1.00
Maternal haemorrhage 3 (50.0) 13 (76.5) 0.32
Premonitory Symptoms 3 (50.0) 6 (35.3) 0.64
(restlessness, agitation...)
Seizure 1 (16.7) 4 (23.5) 1.00
Shortness of breath 3 (50.0) 7 (41.2) 1.00
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Table 4. Time course of fatal cases of AFE in Slovakia and UK.

Times (h:min) Slovakia United Kingdom Comparison (P)

Event — death 08:46 22:07 0.65
1:55-36:38 0-292:48

Delivery — death 09:13 22:46 0.65
2:25-35:05 0:17-292:49

Start of labour — death 13:04 12:12 0.88
4:20-38:10 1:02-33:10

Start of labour — event 04:18 07:39 0.30
1:32-10:25 0:36-22:28

ternal morbidity and mortality**. This was also seen in
Slovakia; six pregnant women died during November
and December 2009 from complications associated with
HINI1 influenza®. Three cases of fatal AFE occurred in
this time and in the same area of Slovakia as the influen-
za-associated maternal deaths. This coincidence of AFE
and the HIN1 influenza gives rise to a suspicion that the
weakened immune system due to the HIN1 pandemic
may have played a role in the higher incidence of maternal
deaths and sudden increase in AFE in Slovakia in 2009.
However, this temporal association with influenza has not
been reported in other AFE studies.

Nevertheless, the absolute number of fatal cases of
AFE in Slovakia is small, and the wide confidence in-
tervals around the estimated mortality rate means that it
is comparable with mortality rates observed elsewhere,
including in Canada in the years 1991 - 2002 (0.8/100 000
deliveries, 95% CI 0.5 - 1.2) (ref.®), the USA in years 1999
-2003 (1.7/100 000 deliveries, 95 % CI 1.23 - 2.2) (ref.?®)
and Australia where the incidence of fatal cases varied
between 1.0 - 1.2/100 000 maternities in years 1994 - 2008
(ref.®). However, there appears to be a real difference in
the mortality rate between Slovakia and the UK. This may
either be explained by a difference in the fatality rate of
AFE cases, or in overall AFE incidence. It is unlikely to
be explained by a difference in case definitions, since all
cases were pathologically confirmed.

Associations between social status, maternal age and
obesity and case fatality from severe maternal morbidity
(including AFE cases) have been described”. However,
we found no clear differences in these characteristics
amongst the fatal cases from the UK and Slovakia. A pre-
vious analysis of UK data found an association between
ethnic group and mortality from AFE (ref.'?), however,
white ethnic groups predominate in Slovakia, and this
is unlikely to be an explanatory factor. The gestational
age at delivery of the women who died in Slovakia was
significantly higher than in the United Kingdom. Oi et al.
(2010) reported that higher gestational age appeared to be
associated with case fatality from AFE (ref.?®), thus this
may be a possible explanation for the observed difference
in mortality rates.
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Although there are data on non-fatal cases of AFE
occurring in the UK (ref.'?), we do not currently have
these data for Slovakia and cannot therefore directly com-
pare incidence rates. Examination of differences in the
prevalence of known risk factors for AFE may give us
an indication of whether incidence rates are likely to be
very different. Induction of labour is a known risk fac-
tor for AFE (ref.®!%?°). There is, however, higher rates
of overall induction in the UK (20.2 - 22.1% in years
2005 - 2012) and Slovakia (11.6 - 13.8% overall induction
in years 2007 - 2010) (ref.’*3!). An association between
operative delivery and AFE has been observed by several
studies®. This is unlikely to be a cause of higher incidence
of AFE; in Slovakia as the overall rate of instrumental
vaginal deliveries is significantly lower than in UK (vacu-
um delivery 1.3% in Slovakia versus 6.5% in England and
forceps delivery 0.6% versus 5.7 %) (ref.’%). AFE has
also been associated with cervical laceration and uterine
rupture?3¢. There were two cases of cervical rupture in
the Slovak group, but there are no data on this in the
UKOSS database.

In Slovakia the time from the onset of the AFE to
death appears shorter than in the UK. This raises the pos-
sibility that the Slovakian cases were more severe, or the
treatment used in the UK prolonged life slightly. On the
basis of some studies and individual reports, recombinant
factor VIIa has been proposed for treatment of the co-
agulopathy associated with AFE (ref.!%373?), although its
efficacy is by no means established. Recombinant factor
VIla was used proportionately more frequently in Slovakia
than in the UK; nevertheless the incidence of fatal AFE is
higher in Slovakia. This may be explained by the fact that
it is being administered late in the course of the disease,
since in Slovakia it has to be prescribed by the consult-
ing haematologist or anaesthetist, although this is very
speculative.

The clear limitation of this study is the small number
of fatal cases of AFE, so we cannot exclude the possibil-
ity that some differences exist, but these have not been
detected as statistically significant due to low study power.

AFE has become the leading cause of maternal deaths
in Slovakia in years 2005 - 2010. However we have not



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2014 Sep; 158(3):397-403.

identified any factors to clearly explain the significantly
higher mortality rate in Slovakia compared with the UK.
It is important to note that the small number of cases of
this rare condition limit the power of this study. However,
there are no data on non-fatal cases of AFE in Slovakia
to allow us to assess whether the observed higher mor-
tality rate is the result of a higher case fatality rate or a
higher incidence. The continuation in population-based
studies of AFE, such as through UKOSS is a useful route
to identify risk factors for AFE and to investigate different
management strategies which could decrease the mortal-
ity from this condition. We propose that establishment
of a national register of cases of AFE in Slovakia would
help to further investigate and monitor mortality from
this condition.

ACKNOWLEDGEMENTS

This study would not have been possible without the
contribution and enthusiasm of UKOSS and Slovak re-
porting clinicians who notified cases and completed the
data collection formes.

Authorship contributions: AK: literature search and
manuscript writting; AK, MKn: study design; AK, MKo,
MKn: data collection; AK: data analysis; AK, MKn, MB,
MKo: data interpretation; AK: statistical analysis and fig-
ures; all authors: final approval.

Conflict of interest statement: None declared.

REFERENCES

1. Meyer JR.Embolia pulmonary amino caseosa. Bras med 1926;(2):301-
3.

2. Steiner PE, Lushbaugh C. Maternal pulmonary embolism by amni-
otic fluid as a cause of obstetric shock and unexplained death in
obstetrics. JAMA 1941;(107):1245-54.

3. Conde-Agudelo A, Romero R. Amniotic fluid embolism: an evidence-
based review. Am J Obstet Gynecol 2009;201(5):445.e1-13.

4. Turillazzi E, Greco P, Neri M, Pomara C, Riezzo |, Fineschi V. Amniotic
fluid embolism: Still a diagnostic enigma for obstetrician and pa-
thologist? Acta Obstet et Gynecol Scand 2009;(88):839-41.

5. Turillazzi E, Gambassi R, Gherardi M, Fineschi V. The diagnosis of
amniotic-fluid embolism: an immunohistochemical study for the
quantification of pulmonary mast cell tryptase. Int J Legal Med
1988;111(5):238-43.

6. Knight M, Berg C, Brocklehurst P, Kramer M, Lewis G, Oats J, Roberts
CL, Spong G, Sullivan E, van Roosmalen J, Zwart J. Amniotic
fluid embolism incidence, risk factors and outcomes: a review
and recommendations. BMC Pregnancy Childbirth 2012;12:7.
doi:10.1186/1471-2393-12-7

7. Tuffnell DJ. United kingdom amniotic fluid embolism register. BJOG
2005;112(12):1625-9.

8. Clark SL, Hankins GD, Dudley DA, Dildy GA, Porter TF. Amniotic fluid
embolism: analysis of the national registry. Am J Obstet Gynecol
1995;172(4Pt1):1158-67; discussion 1167-9.

9. Knight M, Kurinczuk JJ, Tuffnell D, Brocklehurst P. The UK Obstetric
Surveillance System for rare disorders of pregnancy. BJOG
2005;112(3):263-5.

10. Knight M, Tuffnell D, Brocklehurst P, Spark P, Kurinczuk JJ. Incidence
and Risk Factors for Amniotic-Fluid Embolism. Obstet Gynecol
2010;115(5):910-7.

11. Office for National Statistics. Key Population and Vital Statistics 2005,
PP1 No 28. Series VS No 32. ISSN 1469-2732. Office for National
Statistics: Newport 2007. p:111. [cited 2013 May 13] Available from:

402

20.

21.

22.

23.

24,

25.

26.

27.

http://www.ons.gov.uk/ons/search/index.html?pageSize=50&sort-
By=none&sortDirection=none&newquery=vital+statistics+2005

. Office for National Statistics. Key Population and Vital Statistics

2006, PPI No 29. Series VS No 33. ISBN 978-0-230-54562-5. Office
for National Statistics: Newport 2008. p:111. [cited 2013 May 13].
Available from: http://www.ons.gov.uk/ons/search/index.html?pa-
geSize=508&sortBy=none&sortDirection=none&newquery=vita-
|+statistics+2006

. Office for National Statistics. Key Population and Vital Statistics 2007.

PPI No 30. Series VS No 34. ISSN 1469-2732 , Office for National
Statistics: Newport 2009. p:122. [cited 2013 May 13]. Available from:
http://www.ons.gov.uk/ons/search/index.html?pageSize=50&sort-
By=none&sortDirection=none&newquery=vital+statistics+2007

. Office for national Statistics. Birth Summary Tables, England and

Wales, 2011 (Final) (Excel sheet 277Kb). 2011 [cited 2013 May
13]; Available from: http://www.ons.gov.uk/ons/search/index.
html?newquery=Maternity

. Northern Ireland Statistics and Research Agency. 87 Annual Report

of the Registrar General for NI 2008. Northern Ireland Statistics and
Research Agency: Belfast 2009. p:92. [cited 2013 May 13]. Available
from: http://www.nisra.gov.uk/demography/default.asp132.htm

. Northern Ireland Statistics and Research Agency. 89 Annual Report

of the Registrar General for NI 2010. Northern Ireland Statistics and
Research Agency: Belfast 2011. p: 86. [cited 2013 May 13]. Available
from: http://www.nisra.gov.uk/demography/default.asp132.htm

. Northern Ireland Statistics and Research Agency. 88 Annual Report

of the Registrar General for NI 2009; Northern Ireland Statistics and
Research Agency: Belfast 2010. p: 88. [cited 2013 May 13]. Available
from: http://www.nisra.gov.uk/demography/default.asp132.htm

. General Register Office for Scotland. Table 3.11 Live births, stillbirths

and maternities, by sex of child, marital status of parents and age of
mother, Scotland, 2010. [cited 2013 May 13]. Available from: http://
www.gro-scotland.gov.uk/files2/stats/ve-reftables-2010/ve10-t3-11.
pdf

. General Register Office for Scotland. Table 3.11 Live births, stillbirths

and maternities, by sex of child, marital status of parents and age of
mother, Scotland, 2009. [cited 2013 May 13]. Available from: http://
www.gro-scotland.gov.uk/files2/stats/ve-reftables-09/ve09-t3-11.
pdf

General Register Office for Scotland. Table 3.11 Live births, stillbirths
and maternities, by sex of child, marital status of parents and age of
mother, Scotland, 2008. [cited 2013 May 13]. Available from: http://
www.gro-scotland.gov.uk/files2/stats/vital-events-ref-tables-2008/
ve-2008-t3-11.pdf

Benson MD. Current concepts of immunology and diagnosis in
amniotic fluid embolism. Clin Dev Immunol 2012;(2012);Article ID
946576.pages7, doi:10.1155/2012/946576

Romero R, Kadar N, Vaisbuch E, Hassan SS. Maternal death following
cardiopulmonary collapse after delivery: amniotic fluid embolism or
septic shock due to intrauterine infection? Am J Reprod Immunol
2010;64(2):113-25.

Yu X, Zhang X, Zhao B, Wang J, Zhu Z, Teng Z, Shao J, Shen J, Gao
Y, Yuan Z, Wu F. Intensive cytokine induction in pandemic H1N1
influenza virus infection accompanied by robust production of
IL-10 and IL-6. PLoS One 2011;6(12):e28680. doi:10.1371/journal.
pone.0028680

Jamieson DJ, Honein MA, Rasmussen SA, Williams JL, Swerdlow DL,
Biggerstaff MS, Lindstrom S, Louie JK, Christ CM, Bohm SR, Fonseca
VP, Ritger KA, Kuhles DJ, Eggers P, Bruce H, Davidson HA, Lutterloh E,
Harris ML, Burke C, Cocoros N, Finelli L, MacFarlane KF, Shu B, Olsen
SJ, the Novel Influenza A (H1N1) Pregnancy Working Group. H1N1
2009 influenza virus infection during pregnancy in the USA. Lancet
2009;374(9688):451-8.

Mikas J. Pandémia chripky A(H1N1)pdm09 v Slovenskej repub-
like - PhD thesis. Department of infectology and travel medicine of
Faculty of Medicine2012, Pavol Jozef Safarik University, Kosice
Abenhaim HA, Azoulay L, Kramer MS, Leduc L. Incidence and risk fac-
tors of amniotic fluid embolisms: a population-based study on 3 mil-
lion births in the United States. Am J Obstet Gynecol 2008;199(49):
e1-e8.doi:10.1016/j.aj0g.2007.11.061

Kayem G, Kurinczuk J, Lewis G, Golightly S, Brocklehurst P, Knight
M. Risk factors for progression from severe maternal morbidity
to death: a national cohort study. PLoS One 2011;6(12): e29077.
doi:10.1371/journal.pone.0029077



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2014 Sep; 158(3):397-403.

28.

29.

30.

31.

32.

33.

Oi H, Naruse K, Noguchi T, Sado T, Kimura S, Kanayama N, Terao T,
Kobayashi H. Fatal factors of clinical manifestations and laboratory
testing in patients with amniotic fluid embolism. Gynecol Obstet
Invest 2010;70(2):138-44.

Kramer MS, Rouleau J, Baskett TF, Joseph KS. Amniotic-fluid embo-
lism and medical induction of labour: a retrospective, population-
based cohort study. Lancet 2006;368:1444-48.

Dosedla E, Korbel M, Luka¢in 5, Ka3¢ak P, Féderova L. Induction of
labour. Gynecology for Practice 2011;9(3):120-5.

Hospital Episode Statistics. NHS Maternity Statistics - England, April
2011 to March 2012: NHS Maternity Statistics tables [.xls. December
6, 2012 [cited 2013 May13]; Available from: http://www.hscic.gov.
uk/catalogue/PUB09202/nhs-mate-eng-2011-2012-tab-v1.xls
Korbel M, Borovsky M, Danko J, Niziianska Z, Féderova L. Regional
analysis of perinatal outcome in the Slovak Republic in the year
2007. Gynecology for Practice 2009;7(1):9-14.

Korbel' M, Borovsky M, Danko J, Nizianska Z, Féderova L. Analysis
of perinatal outcome in the Slovak Republic in the year 2008.
Gynecology for Practice 2010;8(1):37-43.

403

34.

35.

36.

37.

38.

39.

Korbel M, Borovsky M, Danko J, Niznanska Z, Féderova L. Analysis
of perinatal outcome in the Slovak Republic in the year 2009.
Gynecology for Practice 2010;8(4):193-9.

Korbel M, Borovsky M, Danko J, Nizinanska Z, Féderova L,Kascak
P. Perinatal outcome analysis in the Slovak Republic in year 2010.
Gynecology for Practice 2011;9(2):95-102.

Spiliopoulos M, Puri |, Jain NJ, Kruse L, Mastrogiannis D, Dandolu V.
Amniotic fluid embolism-risk factors, maternal and neonatal out-
comes. J Matern Fetal Neonatal Med 2009;22(5):439-44.

Kahyaoglu |, Kahyaoglu S, Mollamahmutoglu L. Factor Vlla treatment
of DIC as a clinical manifestation of amniotic fluid embolism in a
patient with fetal demise. Arch Gynecol Obstet 2009;280(1):127-9.
LimY, Loo CC, Chia V, Fun W. Recombinant factor Vlla after amniotic
fluid embolism and disseminated intravascular coagulopathy. Int J
Gynaecol Obstet 2004;87(2):178-9.

Prosper SC, Goudge CS, Lupo VR. Recombinant factor Vlla to success-
fully manage disseminated intravascular coagulation from amniotic
fluid embolism. Obstet Gynecol 2007;109(2Pt2):524-5.



