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ABSTRACT
Aim: To understand the effect of time spent or the delays in emergency department after presenting to
emergency, before being shifted to ICU on the outcome of patients in terms of mortality, length of stay in ICU and
in hospital.
Study design: Retrospective analysis of medical records
Method: This retrospective study was done in the Departments of Emergency and Intensive Care from 1 st
January 2019 to 30th November 2020. Nine hundred and forty patients were included. All the records were
reviewed in terms of the time of admission, the reason of admission, and the waiting or stand-by times in the
Emergency Department. All included patients were divided into three different groups depending upon their time
of stay in Emergency Department.
Results: Four hundred and sixty (48.93%) were admitted to ICU within 6 hours, 227(24.14%) within 6 to 10 hours
and 253 (26.93%) after 10 hours. Patients who were shifted to ICU in time span of 6 hours were young
[49.0±23.3classified as group I), 52.6±22.6 were shifted after 6 but less than 10 hours were labelled as group II,
and those who stayed in emergency for more than 10 hours before moving to ICU were 58.8±20.9 and collected
in group III (P=0.05)]. Group I had less mechanical ventilation duration [6±8.7days as compared to group II
7.2±8.8 and group III 10.6±11.2 (P=0.04). Higher mortality was noted in group III [101(21.90%), 130(57.26%), 171
(67.55), P=0.006). Similarly, length of stay in ICU (ICU-LOS) was longer in group III, 9.55 days were noted for
Group I, 12.3 days for Group II and 13.6 days were found for Group III, (P=0.002).
Conclusion: Longer duration of time stay in emergency department before shifting to ICU (> 3.0 hours) is found
to be associated with rise in mortality, especially in patients who exhibited higher acute physiology and chronic
health evaluation (APACHE) IV score.
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INTRODUCTION
Usually, patients can be transferred to ICU from any
department like postoperative patients who need vigilant
monitoring or patients who deteriorate in wards, but most
common source are patients who present to emergency
department (ED). Shortage of Intensive care unit (ICU)
beds is a known and common problem throughout the
world. This reflects many aspects including aging
population and complexity of diseases encountered with
more advanced treatment options available. Although some
EDs have systems in place which help enable them
effective triaging and sorting of cases to be admitted to ICU
sooner than others. Additionally, they have management
plans and protocols for some daily encountered
emergencies like acute stroke, acute coronary syndromes,
sepsis and septic shock. Despite of these measures some
patients still have to wait in the emergency department
waiting for an empty bed in ICU. This phenomenon is
common all over the world and results in prolonged time of
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ED stay. There is a wide variation in waiting time for ICU
admission all over the world and it ranges from two hours
to few days.1-4 This time delay in ED has adverse effects on
patients’ outcomes as evident by the available literature.5-7

MATERIALS AND METHODS
This is a retrospective cohort was conducted at Bahria
International Hospital Lahore admitted directly from ED to
ICU from 1st January 2019 to 30th November 2020. The
priority to ICU is usually driven by need of some special
interventions such as acute or urgent haemodialysis or
requirement of urgent mechanical ventilation due to acute
respiratory failure or if a patient is young and has any
revivable or reversible problem. We reviewed medical
records of all the cases who were directly moved to ICUs
(Medical or Surgical) after presenting to ED. We excluded
all those patients who were admitted from ED to ICU after
any urgent surgical procedure as those cases were taken
to the operation theatre (OT) for intervention directly from
the emergency. Similarly, elective post operated patients
were also not counted as they were pre-planned with
booked beds.
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All cases were reviewed in terms of time of
admission, primary diagnoses, co-morbidities, time spent in
ED from presentation to reaching ICU, acute physiology
and chronic health score IV (APACHE IV). All the cases
were subsequently gathered into three groups depending
upon their time of stay in the ED. The time of stay in the ED
was defined as the time spent by patients from
presentation in ED to transfer to ICU. Those shifted within
6hours of presentation to ED were collected as Group I,
between 6 and 10hours as Group II and who reached ICU
after more than 10hours of stay in ED as Group III. It is
important to clarify that COVID 19 cases were not included
in this study. The hospital has extended COVID 19 critical
care beds in separate vicinity and their admission and
management process runs separately. The data was
analyzed through SPSS version 20.

RESULTS
Four hundred and sixty (48.93%) were moved to ICU in 6
hours’ time or less (group I), 227(24.14) in 6-10hours
(group II) while 253(26.93%) after 10hours of their initial
presentation to ED (group III).Patients shifted to ICU within
6hours were young [49.0±23.3 years group I, 52.6±22.6

years group II, 58.8±20.9 years group III, P=0.05] and
required less number (in terms of patients) and days of
mechanical ventilation [121(26.3%), 160(70.4%), 188
(75.2%) in group I, group II and group III respectively
(P=0.003)]. The main indication for admission was
respiratory followed by cardiovascular, neurological and
other miscellaneous medical conditions (Table 1).
Hospital mortality calculated in group I was less and
showed a rise with longer duration of ED stay [101(21.9%),
130(57.26%), 171(67.5), P=0.006). A prominent rise in ICU
length of stay ICU-LOS in cases who had prolonged ED
duration [9.5days (Group I), 12.3 (Group II) and 13.6
(Group III), (P=0.002)]. The time of mechanical ventilation
was more in patients who stayed longer in ED [6.0±8.7days
(Group I), 7.2±8.8 (Group II) and 10.6±11.2 (Group III),
P=0.04] (Table 2).
According to multivariate analysis, delay in
emergency before transfer to ICU was found to be an
independent risk factor for ICU mortality (Odd Ratio
calculated for group III vs group I is 1.90, P=0.04) and
hospital mortality (Odd Ratio calculated for group III vs
Group I is 2.11, P=0.005) (Table 3)

Table 1: Demographic data and baseline characteristics of three groups of patients admitted directly from ED to ICU
Variables
Age (years)
Female
Male
Mechanical ventilation
APACHE IV score
Respiratory
Cardiovascular
Neurological
Other medical

Group I
(stay in ED less than 6
hours) n=460
49.0±23.3
170 (36.9%
290 (63.04)
121 (26.3%)
19.8±9.7
186 (40.43%)
81 (17.60%)
99 (21.52%)
94 (20.43%)

Group II
(stay in ED from
6 to10 hours) n=227
52.6 ± 22.6
108 (47.5%)
119 (52.4%)
160 (70.4%)
22.1±9.8
86 (37.88%)
94 (41.40%)
40 (17.62%)
07 (3.08%)

Group III
(stay in ED more than 10
hours) n=253
58.8 ± 20.9
76 (30.04%)
177 (69.96%)
188 (75.2%)
22.8±8.2
76 (30.03%)
122 (48.22%)
32 (12.64%)
23 (9.09%)

P- value
0.05
0.02
0.003
0.38
<0.0001

Table 2: Outcomes of three groups of patients according to time spent in ED
Variables
ICU mortality
Hospital mortality
ICU-LOS
Hospital LOS
Ventilation duration
Total LOS(ICU+ED)

Group I
(stay in ED less than 6
hours) n=460
86 (18.69%)
101 (21.9%)
9.5±10.2
18.7±24
6.0±8.7
9.8±10.2

Group II
(stay in ED from 6to10 hours)
n=227
110 (48.45
130(57.26%)
12.3±16.0
27.1±32.0
7.2±8.8
11.2±13.2

Group III
(stay in ED more than10
hours) n=253
153 (60.47%)
171 (67.5%)
13.6±17.5
29.5±36.4
10.6±11.2
16.0±18.2

P- value
0.14
0.0006
0.002
0.19
0.04
0.0001

Table 3: Multivariate analysis showing ED stay time is independently associated with poor outcomes
Outcome

Group I

ICU Mortality
Hospital Mortality

Reference
Reference

Group II
Odd ratio (95% CI)
P value
1.77 (0.90, 3.40)
0.11
1.60 (0.90, 2.70)
0.12

DISCUSSION
Our present study focused to find the link between time
spent ED before patients are moved to ICU and its effects
on outcomes especially on mortality in one centre over a
period of two years. The data revealed that if patients
spend longer time in ED before admission to ICU (>
3.0 hours) it is associated with higher mortality, especially
in patients with the high APACHE IV scores. Our
observations are similar to available literature with
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Group III
Odd ratio (95% CI)
P value
1.90 (1.02, 3.63)
0.04
2.11 (1.32, 3.66)
0.005

evidence that increased ED to ICU transfer time is linked
with higher hospital mortality.6-9
An important way of tackling this mortality and poor
outcome is an established ED triage system managed by a
senior clinician. As proper triage system is a practical way
to affect ED to ICU time and has beneficial effects on
patients transferred to ICU in terms of mortality.10,11
Implementing or adding additional triage scoring
systems can better identify more sick patients and lead to
prompt admission to the ICU without unnecessary delay,
resulting better outcomes by reducing mortality. One such
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example is by Bilben et al12 who considered National Early
Warning Score (NEWS) in triaging patients along with the
commonly used Manchester Triage System 13,14 to detect
those patients who were at increased risk of death or
deterioration while in emergency and has shown
considerable predictive value comparable to ward cases.
Another significant aspect affecting death of patients
admitted to the ICU is the level of care provided in the ED.
In most cases, the nursing and paramedical staff in ED is
already over occupied and do not have enough time to
provide the required attention and provision of care to the
critically sick patients.15 Moreover, usually the stress and
strain of clinical needs outweighs the clinical resources at
different places, and this may have negative impact on
outcome.16
Furthermore, presence of established care pathways
led by multidisciplinary team for day-to-day emergency
cases acute coronary syndrome whether it is thrombolysis
or mobilizing the patient to primary percutaneous coronary
intervention (PCI), thrombolysis of acute stroke or
managing septic can help decreasing ED occupancy and
provision of immediate care has proven beneficial effects
on patients’ outcome.
Harris et al17 demonstrated that quick transfer of
emergency patients to the ICU led to lower 90-day mortality
(median delay of 11 hours; IQR, 6–26) when compared to
ward cases. These rapid admissions were possible when
the vacant beds available in ICU were two or more
compared with one or no bed (p < 0.001). This calls for a
proper and continuous reassessment of the bed occupancy
by bed management staff in liaison with senior ED triage
personnel preferably a physician to lower the strain and
facilitate more prompt admissions of ICU patients.
Our study found another interesting fact behind the
delay in admission and that was reluctance and refusal of
families which has already been pointed in literature18 to
get their patient admitted to ICU. This has multiple aspects
including fear of ICU, financial constrains (being a private
sector hospital all the expenses have to be borne by the
family) and absence of decision maker at site to admit the
patient to ICU. Most of the time was ruined in waiting for a
decision maker to either arrive from another place or to
come in contact from another country where the time
difference was another hindrance in making contact to
them.
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