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Purpose: To review a series of critically ill obstetric patients admitted to a general intensive care unit in a 
Canadian centre, to assess the spectrum of diseases, interventions required and outcome. 

Methods .  A retrospective chart review was performed of obstetric patients admitted to the intensive care unit 
of an academic hospital with a high-risk obstetric service, during a five-year period. Data obtained included the 
admission diagnosis, ICU course and outcome. Daily APACHE II and TISS scores were recorded. 

Results: Sixty-frye obstetric patients, representing 0.26% of deliveries in this hospital, were admitted to the ICU 
dunng the study period. All had received prenatal care. Admission diagnoses included obstetric (71%) and non- 
obstetric (29%) complications. The mean APACHE ii score was 6.8 --- 4.2 and mean TISS score was 24 +_ 8, I. 
Twenty-seven patients (42%) required mechanical ventilation, No maternal mortality occurred and the pennatal 
mortality rate was I 1%. 

Conc lus ions:  A small proportion of obstetric patients develop complications requiring ICU admission. The out- 
come in this study was excellent, in contrast to that reported in other published studies with similar ICU admis- 
sion rates. The universal availability of prenatal care may be an important factor in the outcome of this group of 
patients. The lack of a specific severity of illness scoring system for the pregnant patient makes comparison of case 
series difficult. 

Objecdfs : Revoir les dossiers d'une groupe de parturientes s@rieusement malades admises & l'unitE des soins 
intensifs (USI) g@n@raux d'un centre hospitalier canadien, @valuer r@ventail des affections, les interventions n@ces- 
saires et les rEsultats obtenus. 

M & h o d e s  : Revue retrospective de dossiers de partudentes admises & I'USI d'un h6pital universitaire canadien 
dote d'un service d'obstEtrique pour patientes & risques @lev& pendant une l~riode de cinq ans. Les donn@es 
obtenues comprenaJent le diagnostic & l'admission, l'Evolution & I'USI et les r~sultats. Les scores APACHE II et 
TISS &aient enregistr@s quotidiennement. 

KEsultats : Soixante-cinq parturientes reprEsentant 0,26% des accouchements de l'h6pital ont et@ admises 
I'USI pendant la p&iode &udiEe. Toutes avaient bEnEfid6 des soins pr@nataux. Les patientes Etaient admises pour 
des complications obstEtricales (71%) ou autres (29%). Les scores APACHE et TilSS moyens &aient respective- 
ment 6,8 __. 4,2 et 24 _ 8, I. Vingt-sept patientes (42%) ont @re ventil@es mEcaniquement. II n'y a pas eu de 
mortalitE maternelle et le taux de mortalit@ pErinatale @tait de I 1%. 

Conc lus ions  : Une faible proportion des parturientes d@veloppent des complications n&essitant des soins 
intensifs. Pour cette Etude, les r@sultats sont excellents, contrairement & d'autres publi@s ailleurs comportant des 
taux d'admission aux soins intensifs identiques, l'univer,salit@ de l'accEs aux soins pr@nataux pourrait influencer 
consid&ablement les r@sultats dans ce groupe de patientes. IJabsence d'un syst~me de score spEcifique & la 
gravit~ des affections de la grossesse rend la comparaison entre sedes diflicile. 
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T 
H E  critically ill obstetric patient poses a 
number of  management problems to the 
intensive care physician. The physiological 
changes of  pregnancy, diagnoses specific to 

the pregnant state and the presence of  a fetus compli- 
cate their assessment and management. Outcome is 
influenced by the precipitous deterioration which can 
occur and the equally rapid recovery which may follow 
delivery. Several studies have recently characterized 
obstetric admissions to the ICU, 1-s in terms of  ICU uti- 
lization rates, management and outcome. High mortal- 
ity rates are reported, and considerable variation exists 
in the complications necessitating ICU admission. 
Comparison of  the severity of  illness between studies is 
difficult. 

The Intensive Care Unit at Mount  Sinai Hospital, 
Toronto, is a 15-bed tertiary care combined medical /  
surgical/cardiac intensive care unit. Intensive care 
patients are managed by a critical care staff physician 
with medical and surgical housestaff. The hospital has 
a tertiary care obstetric unit with a level three neona- 
tal ICU and is one of  six referral centres for high-risk 
pregnancies in Ontario. All critically ill pregnant 
patients are managed in the ICU. The decision to 
transfer a patient is made by the attending obstetri- 
cian, maternal-fetal medicine fellow or anaesthetist, in 
consultation with the ICU staff. Subsequent care is 
primarily in the hands of  the ICU team in close con- 
sul ta t ion wi th  the  Mate rna l -Fe ta l  Medic ine  unit .  

We have reviewed obstetric admissions to our ICU, 
and compared our experience with published data 
from other medical, surgical and obstetric ICUs. The 
primary goal was to documcnt our ICU utilization 
rate, severity of  illness, and outcome of  these patients. 

Pat ients  and Me thods  
The records of  all obstetric patients admitted to the 
ICU from January 1990 to December 1994 were 
reviewed. Data obtained included (i) clinical informa- 
tion: demographic data, obstetric history, details of  the 
current pregnancy, past medical history and the pre- 
senting problem; (ii) ICU data: indication for ICU 
admission, length of  stay and procedures performed; 
(iii) laboratory data: on admission to ICU and during 
ICU stay; (iv) maternal and fetal outcome, and (v) daily 
APACHE II scores 9 and Therapeutic Intervention 
Scoring System (TISS) scores/~ Patients were stratified 
further into two groups: those with a medical condition 
(Medical group) or an obstetric complication 
(Obstetric group), to assess the role of  the precipitating 
condition on severity of  illness scoring, ICU procedures 
and outcome. 

Data are presented as the mean • standard deviation. 
The data collection protocol was approved by the 
Institutional Review Board at Mount  Sinai Hospital. 

Results 
Sixty-five obstetric patients were admitted to the ICU 
during the period reviewed, representing 0.26% of  
deliveries at Mount  Sinai Hospital. The mean age was 
30.7 + 6.1 yr with a mean gestation at presentation to 
hospital of  31.7 + 6.0 wk. The majority of  patients 
were admitted post-partum (91%) of  whom 48 (81%) 
were delivered by caesarean section. All patients had 
received prenatal care. 

Obstetric complications accounted for 71% of  
obstetrical ICU admissions, the remaining 29% had 
medical conditions not related to pregnancy but which 
may have been aggravated by pregnancy (Table I). The 

TABLE I Diagnoses responsible for ICU admission 

Medical complications Obstetric complications 
(. = 2o) (. = a6) 

ulcerative colitis (acute flare) 
seizure disorder 
diabetic complication 
One each of the following: 
myasthenia gravis 
spinal muscular atrophy 
scleroderma 
sickle cell anaemia 
pneumonia 
lymphoma 
pancreatitis 
phaeochromocytoma 
thrombotic thrombocytopenic purpura 
renal artery stenosis 
essential hypertensive crisis 
post cholecystectomy hemorrhage 
sytemic lupus erythematosus 

preeclampsia 
HELLP syndrome 
eclampsia 
puhnonary oedema 
placental abruption 
haemorrhage 
sepsis 
hyponatraemia 
foetal arrhythmia 

7 
Ii 
5 
2 
6 
II 
2 
I 
1 
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most common obstetric diagnosis was preeclampsia and 
its complications, accounting for 40% of  all I C U  trans- 
fers. The reasons for I C U  transfer were predominantly 
haemodynamic instability (52%), respiratory failure 
(9%) or both (32%). The mean length of  stay in the 
I C U  was 2.9 + 2.1 days with a range of  0.8 to 9 days. 
Twenty-seven patients (42%) required mechanical ven- 
tilation, but 17 of  these received ventilation only for a 
short period (<24 hr) post-operatively. No maternal 
deaths occurred in the I C U  or before hospital discharge 
and perinatal mortality was 11%. 

Analysis o f  the pat ient  subgroups  (Medical,  
Obstetric) demonstrated no differences in terms of  
patient age, TISS score, length o f  I C U  stay or mater- 
nal ou tcome (Table II) .  Perinatal mortali ty was 
restricted to the obstetric complication group. The 
admission APACHE score was higher in the Medical 
group (8.9 • 4.9) compared with the Obstetric group 
(6.0 + 3.6), but the values in both groups were low 
and the differences were not clinically significant. 

Discussion 
This study documents  that 0.26% of  deliveries in a 
Canadian tertiary obstetric referral centre developed 
complications requiring maternal I C U  admission. 
Transfer to the I C U  was necessitated by obstetric 

complications, predominantly preeclampsia and relat- 
ed complications, as well as a variety of  medical condi- 
tions. No  differences were noted between the patients 
admitted with medical or obstetric complications. 
Intensive Care Unit  stay was short  and few I C U  pro- 
cedures, such as pulmonary artery catheterization and 
acute dialysis, were required. Admission APACHE 
scores were low, and no maternal mortality occurred 
in this series. 

Comparison o f  our data with published series of  
obstetric I C U  admissions demonstrate considerable dif- 
ferences (Table III) .  While ICU utilization (in terms of  
admission per 1000 deliveries) is similar in our study to 
other non-obstetric ICUs,  maternal mortality in other 
studies was high, ranging from 4.5% to 20%. The per- 
centage of  patients requiting mechmfical ventilation was 
also higher in these studies, as was the duration ofven-  
tilatory support. Our  patients appear less severely ill, in 
terms of  our shorter mean I C U  stay and absent mater- 
nal mortality during the period studied. Socio-econom- 
ic status and prenatal care have considerable effects on 
obstetric complications and outcome, l~,j2 and may well 
have differed in our patient population where access to 
health care is tufiversal. In order to compare our data 
with other centres, an objective assessment o f  disease 
severity is necessary. 

TABLE II Comparison of data between the patient subgroups and total group (mean • SD) 

Medical Obstetric All  
complications complications patients 

(n = ~9) (n =46) (n = 65) 

Maternal age (yr) 29.7 • 5.1 31.1 • 6.5 30.7 • 6.1 

Gestation (wk) 30.9 • 7.4 32.0 • 5.4 31.7 + 6.0 

Delivery: 
pre-ICU transfer 15 (79%) 44 (96%) 59 (91%) 
Caesarean section 13 (87%)" 35 (80%)" 48 (74%)" 

ICU stay (days) 2.9 • 1.7 2.9 • 2.2 2.9 • 2.1 

Procedures: 
ventilation 6 (32%) 21 (46%) 27 (42%) 
PA catheter 1 (5%) 6 (13%) 7 (11%) 
dialysis 2 (11%) 2 (4%) 4 (6%) 
plasmapheresis 1 (5%) 1 (2%) 2 (3%) 
hysterectomy 0 4 (9%) 4 (6%) 

Admission APACHE 8.9 • 4.9 6.0 • 3.6 6.8 • 4.2 

Highest TISS 22 • 9.7 25 • 7.4 24 • 8.1 

Mortality: 
maternalt 0 0 0 
perinatal 0 7 (15%) 7 (11%) 

ICU, intensive care unit; PA, pulmonary artery; APACHE, Acute Physiology, Age and Chronic Health 
Evaluation; TISS, Therapeutic Intervention Scoring System. 
* percentage of deliveries 
t maternal deaths before discharge from hospital 
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TABLE I II Comparison of data among reported series of critically ill obstetric patients. 
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Graham Mabie Kilpatriek Collop Monaco Present 
et al. et al. et al. et al. et al. s~udy 
19891 1990 s 19923 1993 a 1993 e 

Type of ICU general obstetric m e d - s u r g  medical medical med-surg 
No. of patients 23 200 32 20 38 65 
Duration (yr) 5 3 5 3.3 8 5 
ICU utilization 1 9 4 3 2.5 2.6 
per 1000 deliveries 
Diagnoses 1:2.3 1:2.7 1:1.9 1:0.43 1:0.59 1:1.44 
(medical: obstetric 
complication) 
Maternal mortality 8.6 4.5 12 20 18 0 
per 100 obstetric 
ICU admissions 
Mean length of ICU 4.1 2.5 5.4 8 5.4 2.9 
stay (days) 
Mechanical ventilation 60 12 59 60 50 42 
(% of total) 
Mean duration of 2.7 - 6.8 10 6.2 1.6 
ventilation (days) 

Assessment o f  disease severity using the APACHE 
I I  score has been reported in some studies o f  critical- 
ly ill obstetric patients, and mean scores are higher 
than in our  series 7,s (Table IV). The APACHE scoring 
system is a commonly used measure of  severity o f  ill- 
ness in the I C U ,  but has not  been validated in an 
obstetric population, is,14 In these patients, the normal 
values for some o f  the measured physiological vari- 
ables are altered (e.g., heart rate, respiratory rate, 
haematocrit). Fur thermore,  certain variables o f  pre- 
dictive value in the pregnant  patient are not  included 
in the APACHE score (e.g., platelet count,  liver 
enzymes). ~s I t  is, therefore, not  surprising that some 
controversy exists concerning the applicability o f  this 
score as a predictor o f  illness severity in the pregnant  
patient: a lower than predicted mortality, higher than 
predicted mortality and appropriate mortality have 
been reported. 7,s Interpretation o f  our  low APACHE 
I I  scores is difficult, but  it does correlate with our low 
maternal mortality rate. We believe this to be an indi- 
cator o f  good obstetric care, and the availability o f  
prenatal care may be an important  factor in successful 
outcome in critically ill obstetric patients. 

The short I C U  stay and duration of  ventilation in 
this study highlight the fact that the majority o f  obstet- 
ric patients recover rapidly after delivery. Apart from 
post-operative ventilation, few patients required I C U  
procedures such as pulmonary artery catheter insertion, 
dialysis, and plasmapheresis. While it may be suggested 
that many such patients can be managed on the labour 
and delivery floor, the Therapeutic Intervention Scores 
(TISS) suggest a nursing load requiring I C U  care. A 

TABLE IV Comparison of APACHE II scores and mortality in 
reported series of critically ill obstetric patients 

Lewinsohn El-Sohl & Grant Present 
et at. 1994 z 1996 s study 

58 93 65 
10 14.7 6.8 

No. of patients 
APACHE II 
score (mean) 
Maternal mortality 
per 100 obstetric 
ICU admissions 

6.9 10.5 0 

TISS score >20 suggests a level o f  therapeutic interven- 
tion requiring I C U  nursing, an I C U  nurse being capa- 
ble of  managing about 40 to 50 TISS points, l~ The 
excellent maternal and perinatal outcome support our 
mutlidisciplinary approach to I C U  admission and man- 
agement. However, the development o f  a pregnancy- 
specific risk assessment tool would be of  value to 
compare different centres and optimize I C U  admission 
and management policies. 
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