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Objectives. To describe the baseline data of patients admitted to the surgical intensive care unit in a tertiary
hospital in the Western Cape, and their outcome at discharge from the ICU.

Design. Prospective cohort observational study.
Setting. Ten-bed closed surgical unit in a university-affiliated tertiary hospital.
Sample. One hundred and sixty consecutive adult ICU admissions from 16 June to 30 September 2003.

Measurements. Demographic information, admission diagnosis, surgery classification (elective or emergency)
and co-morbidities were recorded on admission to the unit. APACHE II score was calculated. The two outcomes
of ICU length of stay (LOS) and mortality were recorded on discharge from the unit.

Results. Patients were 49 + 19.95 years of age. The mean APACHE II score was 12.3 + 7.19 and 12.3% mortality
was observed. The standardised mortality ratio was 0.87. Patients stayed in the unit for 5.94 + 6.55 days.
Hypertension was the most frequent co-morbidity found in this cohort (42%), and 21% (IV = 5) of patients tested
were HIV positive. Neither age, gender nor co-morbidities had any significant association with mortality or ICU
LOS (p > 0.01). A significant correlation was established between APACHE II scores, mortality and ICU LOS (p <
0.001).

Conclusions. This baseline study of a surgical ICU in a tertiary environment in the Western Cape presents a
picture of a unit providing care comparable to First-World environments. It is debatable whether the current
admission and discharge criteria are making optimal use of the technology available in a level 1 intensive care

unit. Other cost-effective ways of managing patients who are not as ill could be investigated.

Global economic and social policies have an increasing
impact on the provision of health care services, with
widening in the disparity in health and wealth between
nations."? Furthermore, the impact of global economic
policies on the provision of health care results in
service providers, policy makers and clinicians being
required to make difficult decisions about the services
that are provided.®

The political transition of South African society has
been followed by the challenges of social transition and
health care reform.* The government'’s drive to reform
health care is based on a framework of a district-based
approach to primary care, and access to a free primary
health care service for all. This is resulting in resources
being relocated from academic medical centres to
primary levels of care.*

The current provision of intensive care is expensive and
is increasingly being questioned in the South African

context.®® In a commentary on critical care in South
Africa, Mathivha® urges critical care health workers to
‘... put forth strong motivations to the country’s health
policy-makers ..." in an effort to convince them of the
importance of this service. The ways in which services
are provided to critically ill patients and the resultant
outcome of these interventions within South Africa
therefore need ongoing evaluation.

Only one study could be identified that documented
the demographics and outcome of patients admitted
to an intensive care unit in southern Africa, after

the successful political transition in 1994.° This unit
performed better than predicted and was regarded as
highly cost effective.

The purpose of this baseline study was to describe
the demographics of patients admitted to the surgical
ICU in a tertiary hospital in the Western Cape, and to
report on their outcome (mortality and length of stay)
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at discharge from the ICU. The ventilator time, survival
rate and health-related quality of life of this cohort will
be reported on in subsequent publications. The data
will act as a comparison for the implementation of new
treatment protocols in the ICU.

Setting

Besides the economic changes affecting the provision
of health care, the Western Cape population also
presents with a unique health profile.” The impact of
this health profile on ICU patient outcome is unclear.

This baseline study was completed in a 10-bed level

1 surgical ICU at a tertiary hospital in the Western
Cape. This is a 1 385-bed tertiary teaching hospital
for students from the Faculty of Health Sciences,
Stellenbosch University, and the Faculty of Community
and Health Services, University of the Western Cape.
In addition to the surgical unit there are seven other
independently functioning ICUs. All patients requiring
intensive support or monitoring after either elective

or emergency surgery or trauma are admitted to the
surgical ICU.

This unit is run as a level 1 closed unit. The
interdisciplinary team consists of an anaesthetist, a
medical officer and at least one registrar from each

of the departments of Orthopaedics, Neurosurgery,
Neurology, Anaesthesiology and Critical Care, Surgery
and Trauma. These registrars rotate through the unit
on a 3-month cycle as part of their specialisation. A
permanent matron is allocated to the unit and there

is one senior sister in each of the 5-bed wards. On
average the nurse/patient ratio is 1.7:1. Other members
of the team include a part-time physiotherapist, a
dietician on call, and a medical technician permanently
allocated to the unit. Patients are referred to
occupational therapy as indicated.

Materials and methods

Prospective cohort observational study of all patients
admitted to the surgical ICU from 16 June 2003 to 30
September 2003 was undertaken. All patients were
followed up until discharge from the unit.

The study was approved by the Research Ethics
Committee of Stellenbosch University (2003/055/N).
Proxy consent to access patients’ folders was obtained
from the superintendent of TBH for these patients.

Procedure

A trained research assistant and the researcher — both
qualified physiotherapists — extracted the relevant data
from existing documentation systems. The records of
each patient were accessed daily for the previous 24-
hour period (07:00 - 6:59).

Two self-designed data extraction forms were used to
extract the following data:
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e Admission data: demographic information, date
and time of admission to the unit, admission diagnosis,
co-morbidities and APACHE II scores. The mechanism
of any trauma and the clinical course before admission
to the unit as well as in the admitting area were
documented.

e Discharge data: the time and date of discharge.
When applicable the time and reason for death was also
documented.

Statistical analysis

Data were analysed in consultation with a statistician
using Statistica (version 6). Descriptive data were
summarised and the categorical data are presented
in either bar or pie charts, while the continuous data
are presented in scatter plots. The central tendency is
described in terms of means and the variation of the
data as standard deviations (SD).

The Spearman correlation was used to examine the
relationships between the APACHE II score, age

and the time spent in the unit. The Kruskal-Wallis

test was used to determine the differences between
multiple independent groups and the chi-square test to
determine if observed frequencies were related to an
outcome. Values were accepted as significant at the 5%
level (p < 0.05).

Results

One hundred and sixty-one admissions were recorded
in the study period. One patient was re-admitted, and
data for one patient could not be obtained, so data

for 159 patients and 160 admissions were analysed
(Table I).

Table I. Demographics of patients admitted
to the ICU
Mean age (yrs) 49 (SD 19.95)
<45 47% (N = 75)
45 -70 31% (INV = 50)
> 70 22% (N = 34)
Male/female ratio 92:67

Admission to the unit

The majority of patients (83%, N = 133) were admitted
to the unit following emergency surgery (N = 85) or a
traumatic injury (N = 48), while more than a third of the
patients (37%, N = 59) were admitted following elective
surgery.

Violence accounted for 67% (N = 32) of traumatic
injuries, the remainder being a result of motor vehicle
accidents. The majority of these patients were men.
Only 6 women were admitted to the unit following a
traumatic injury.

foToT i 4]

1 "ON ‘2Z "I°A ‘9002 1oquoideg

15

8/28/06 2:51:12 PM



SAJCC

-
o~

September 2006, Vol. 22, No. 1

Patients admitted following elective surgery were
primarily referred by the Department of Vascular
Surgery (N = 21), while other referrals were from the
departments of Obstetrics and Gynaecology (N = 11),
Head, Neck and Breast Surgery (N = 10), Abdominal
Surgery (N = 9), Orthopaedics (IV = 4) and Urology
(N = 4).

Patients were admitted to the unit from a variety of
settings (Table II) .

Severity of illness

Patients admitted to the unit had a mean APACHE
II score of 12.3 (SD 7.19). This score was signifcantly
higher (p < 0.001) when patients were admitted from
the emergency room (Table II).

Co-morbidities

Hypertension was the most frequent co-morbidity (42%,
N = 67). Only 15% (IV = 24) of patients were tested for
HIV, of whom 21% (N = 5) tested positive, although

the test results were still unavailable for 6 patients

at the end of the study period. Only 8% (N = 13) of
patients presented with or had a previous history

of tuberculosis, and 20% (I = 32) had a history of
smoking.

Patient outcomes

The mean overall ICU mortality was 12% (IV = 19).
Based on the APACHE II model the predicted mortality
was 14.5%. The standardised mortality ratio (SMR) is
the number of observed deaths/predicted deaths. In
this cohort it was 0.83.

Patients with an APACHE II score of less than 19
performed consistently better than predicted, while

While no significant association was found between
the time the patient spent in the ICU and mortality,
patients were more likely to die within the first 4 days
in the unit. Thereafter the mortality was significantly
lower, increasing again significantly after more than
14 days in the unit (p < 0.01) (Fig. 2). In this cohort no
significant association could be established between
any of the co-morbidities, age or gender and mortality.

Time in the ICU

Patients spent a mean of 5.94 (SD 6.55) days in the unit.
Of the 26 patients who spent less than 24 hours in the
unit, 5 died. While the mean APACHE II score of these
patients was 23.8, the remaining 21 patients had a
mean APACHE II score of 6.45.

Patients with increasing APACHE II scores spent
significantly longer (p < 0.001) in the unit, even though
the severity of illness only contributed 6% to the reason
for spending time in the unit (r* = 0.06) (Fig. 3).

None of the co-morbidities discussed previously,
patient age or patient gender had any significant effect
on length of stay (LOS).
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the more severely ill patients died more often than

expected (Fig. 1). There was a significant association

between the APACHE II score and mortality.
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Fig. 1. Expected versus observed mortality.

Table II. Mean APACHE II scores in various subgroups

Group N Mean APACHE II SD Died
Emergency surgery 84 13.4 7.95 16%
Trauma 48 11.29 6.81 15%
Elective surgery 59 10.66 5.93 3%
Inpatients 11 10.82 3.45 0%
Operating rooms 76 10.62 6.06 5%
Emergency room 72 14.72 * 8.09 26%
Outside hospital 1 2 0 0%
Men 93 12.04 7.10 15%
Women 67 12.67 7.49 7%

*Significantly higher than the mean.
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Categorized Histogram
Chi-square test: p=.00024
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Fig. 2. CART analysis of time in the unit and mortality.
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Fig. 3. Correlation between APACHE II scores and time in the
unit.

Discussion

The SMR of this unit compares well to the SMR of
units reported from the USA, the UK and Barbados.®™*
It is also similar to other South African units.®'? The
relatively high SMR (1.67) previously observed in other
developing countries has been attributed to a variety
of factors such as the increased time before admission
to a unit (the so-called lead time bias), possible less
technical sophistication of the units, or the case-mix
admitted to the unit.">"

Despite the fact that this unit in a developing country
is performing similarly to units in First-World countries,
significantly more patients died in the higher APACHE
I categories than predicted. A probable explanation
for this could be the small number of patients (INV = 8)
admitted to the unit with an APACHE II 20 - 24
category score. In such a small population there are not
sufficient data to reliably distinguish between high-
and low-risk patients.'® However, similar discrepancies
in these higher APACHE II groups have been reported
in other units, suggesting a possible under-prediction
of mortality in more severely ill patients and over-
prediction in lower APACHE II ranges."® Another
possible reason for this observation could be that

active treatment might be discontinued in the very
sick patients who are not likely to benefit from further
intervention.

Despite the current controversy regarding the APACHE
II scoring system, this system has provided researchers
with the tools to compare the performance of their
units.’ In this study the system was used to adjust for
risk in comparing the outcomes of the same unit over
time.

The significant association between APACHE II
and mortality observed in this study has also been
confirmed in numerous international studies.'®!**"8
However, the relatively low observed mortality (12%)
found in this cohort is numerically lower than reported
from both First-World and developing countries.>®!*!"8
The mean APACHE II score of this cohort is lower than
found in both First-World and developing countries.®>!**
A possible reason for this could be the relatively high
percentage of elective surgery patients admitted to

this unit."® Units from other developing countries have
reported relatively low percentages of elective surgery

5,11,14

patients when compared with other First-World

environments.'®%

A second possible reason could be that only a third

of the admissions resulted from a traumatic injury.
This percentage is almost half the 53% reported at
Baragwanath® and raises some questions, especially
in the face of the high violence statistics previously
reported in South Africa.?! This relatively low statistic
is however not a true reflection of the percentage of
trauma patients admitted to the hospital, as all patients
admitted here are first admitted to the emergency
room, where emergency care is provided and patients
are kept until stable. An audit of the emergency room
statistics for the same period could provide some
answers to the statistics, and specifically the outcome
of trauma-related admissions.

Even though severity of illness has been linked to an
increased LOS,* in this cohort the correlation was not
strong. ICU LOS is increasingly being used to assess
the economic performance of an ICU.?* Considering the
fact that the first ICU day is reported to be four times
as expensive as other ICU days, which in turn are 2.5
times as expensive as non-ICU days,* a shorter ICU
stay potentially has huge financial benefits.

The less ill patient population in this unit stayed in the
ICU 2 days longer than patients in the UK. Two possible
reasons for this could be lack of a step-down facility
and the continued medical care of patients not likely to
benefit from intensive care.

The fact that this hospital does not have a step-down
facility could force the team to keep patients in the
unit longer, as early discharge from an ICU has been
linked to high re-admission rates and increased
hospital mortality.?® This is in part substantiated by
the fact that only one patient was re-admitted to the
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unit in the study period. However, again this is not a
true reflection of the status in this hospital, as unstable
inpatients are initially admitted to the emergency
room, where cardiopulmonary resuscitation and other
necessary interventions are performed. Once stabilised,
patients are then transferred to the ICU. An analysis of
the emergency room admissions and hospital mortality
will present a more accurate reflection of the standard
of care.

Secondly, the relatively long ICU stay in this cohort
could be because the often difficult decision to
discontinue active treatment of very sick patients not
likely to benefit from further intervention is not made
early enough. The survival time of this cohort will only
be reported in a follow-up study, but almost half of

the patients receiving intensive care for longer than
14 days died in the ICU. In a study that compared

the outcomes of patients managed in a French and a
Tunisian ICU, a significantly shorter stay was observed
in the Tunisian cohort (6.6 days compared with 8.1
days) after adjusting for severity of illness.** These
authors stated that the higher demand for ICU beds

in Tunisia — a developing country — led to earlier
termination of active treatment.

Demographics

This study confirms the observation that a significantly
younger population is admitted to units in developing
countries'*?* when compared with First-World
countries.”"” More convincing statistics of a younger
ICU population are the percentages of patients younger
than 45 admitted to ICU. Almost half of this cohort was
younger than 45, compared with 27% in the UK,?® while
in the original APACHE II cohort only 16% of patients
were younger than 45.% In contrast, 70% of patients in
India and in the Baragwanath unit in South Africa were
reported to be younger than 45."2"?

This trend towards a younger ICU patient population,
especially noted in the developing countries, could be
related to decreasing funds available for intensive care
therapy, specifically in the public sector, and the strict
inclusion criteria set up by developing countries.*®**
These criteria are necessary to ensure that this very
costly service is only provided to those patients who
are most likely to benefit from treatment.® However, it
is not clear whether age should be regarded as one of
these criteria.?’

Age has not been associated with prolonged time on
the ventilator or increased LOS in the ICU.?® Increased
mortality was observed in older patients when
complications such as acute renal failure or shock were
diagnosed.?”?® This observation was confirmed in our
cohort, where no significant association could be found
between age and mortality or age and the length of
stay in the unit.
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Gender

A worldwide discrepancy is reported in gender-
related admission ratios to intensive care. The 3:2
ratio (men/women) admitted to our unit is comparable
to both developing and First-World countries.'*#2*
Population demographics have been cited as a possible
explanation.'® However, currently both international and
national demographic data indicate a more equal ratio

of the sexes.®

The possibility of a referral bias in the critical care
environment, in that women are usually ‘sicker’ when
admitted to a unit, has been mentioned previously.*
This could not be substantiated in our study, in which
similar APACHE II scores were found in the male and
female patients. Kollef et al.*® also suggested that active
aggressive medical treatment was discontinued earlier
in women than in men because less emergency surgery
was being performed in female patients.

Gender has been independently associated with
increased hospital mortality in ventilated patients,*® but
the impact of gender on other outcomes is still unclear.
In this study no association was found between gender
and mortality or time in the unit. Future research could
focus on admission rates of female patients and not
only on outcome.

Co-morbidities

None of the co-morbidities evaluated in this cohort
significantly affected the time patients spent in the
unit. Former studies have indicated that the effect is
greater when the co-morbidity is the primary reason
for admission to a unit. For example, in a study to
examine the effect of HIV on the outcome of patients
admitted to an ICU in Natal, South Africa, Bhagwanjee
et al.** tested all patients for HIV. Only 13% of those
patients tested positive. Although HIV-positive patients
were more prone to septic shock and organ failure in
the Natal study, these researchers could not find a
significant effect on mortality or LOS.* In contrast, De
Palo et al.* reported a significantly increased LOS and
mortality when patients were admitted to an ICU with
HIV infection or an AIDS-defining disorder.

In our study unit it is not routine practice for all
patients to be tested for HIV, and only patients who are
considered for dialysis because of acute renal failure are
tested. Only one-fifth of the cohort tested were positive
for HIV. No conclusions could be made from this owing
to the small sample.

Even though the Western Cape has the highest
reported incidence of tuberculosis in the world, in this
cohort the diagnosis was confirmed in only a small
number of patients and did not appear to influence
patient outcome significantly. This is in contrast to

a study by Lee et al.** who found a 65.9% in-hospital
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mortality rate among patients with active pulmonary
tuberculosis suffering acute respiratory failure and
requiring mechanical ventilation. However, these
patients were admitted to the ICU with a mean
APACHE II score > 16 and the presence of two failed
organs. In contrast, in our cohort the presence of active
tuberculosis was not the primary reason for admission
to the unit or for mechanical ventilation.

Conclusion and
recommendations

This baseline study of a surgical ICU in a tertiary
environment in the Western Cape presents a picture

of a unit providing care comparable to First-World
environments. When comparing this cohort of patients
with published data it is evident that the patients
admitted to our unit were younger than First-World
populations but older than patients in developing
countries, and that the gender distribution was similar.
Patients were admitted to the unit with lower APACHE
II scores than in either First-World or developing
countries, but they remained in the unit for a longer
period. The observed mortality was lower than in either
First-World or developing countries, while the SMR
was similar to First-World countries but better than in
developing countries.

The specific health profile of patients in the Western
Cape does not appear to have had a significant effect
on ICU outcome. However, it is debatable whether
the current admission and discharge criteria are
making optimal use of the technology available in a
level 1 intensive care unit. Other cost-effective ways
of managing patients who are not as ill could be
investigated. These could include:

¢ Implementation of a high-care unit (level 4)' for
elective surgery patients who require limited
postoperative monitoring. This could potentially
increase the resources available for sicker patients.

e Implementation of a step-down facility* for patients
to be discharged to once they are no longer in need
of support but still require minimal monitoring.

This could potentially decrease ICU LOS without
increasing hospital mortality.
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