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Abstract

Objective: To develop and apply a simple criterion for transfer of patients from intermediate care to general care.
Method: The prospective study was conducted in the intermediate care units of Aga Khan University Hospital, Karachi,
from July to December 2018. A discharge criterion for transfer of patients from intermediate care to general care was
developed according to which patients with vital signs and Glasgow Coma Scale score within a preset range were
considered stable enough for transfer from intermediate care to general care. After labelling the patients on the basis
of the criterion, it was determined on the following day which patients remained stable enough for transfer to general
care, and which patients became unstable. Data was analysed using SPSS 19.

Results: Of the 49 patients with mean age 63.0+16.9 years, 28(57.1%) were males. Overall, 43(87.7%) patients remained
stable on the next day. Of them, 33(67.3%) patients were transferred out from intermediate care on the subsequent
day, while 8(16.3%) were not transferred out due to primary physician’s decision, 1(2%) due to heparin infusion, and
1(2%) due to family request. The condition of the remaining 6(12%) patients deteriorated.

Conclusions: A simple discharge criterion is proposed for intermediate care solely based on clinical parameters.
Significant majority of the patients remained stable and were transferred out of intermediate care.
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Introduction

Intermediate care unit, also known as high dependency
unit (HDU) or stepdown unit, is defined as a patient-care
area with specialised monitoring and nursing care for
patients who neither require intensive care nor can be
managed safely in general wards. There is wide variability
in terminology and definition of intermediate care units.
These areas are used for patients who are ‘stepped-down’
from intensive care, or shifted from ward or emergency
room for increased care requirements, or post-operative
patients.’ Intermediate care units play a very important role
in hospital throughput and effective use of intensive care
unit (ICU) beds. They shorten ICU length of stay, decrease
the proportion of stepdown patients on ICU beds and lead
to improvement in hospital throughput.! They provide a
cost-effective alternative to ICUs.2

In a busy tertiary care hospital the timely availability of
beds, particularly ICU beds, is crucial not only for early
availability of beds for the critically ill, but also for fast
throughput of the hospital. The availability of intermediate
care beds increases ICU bed availability and free the
operating room (OR) schedule from being ICU-dependent.2
Intermediate care units decrease the hospital costs as well.3
Intermediate care units require less expensive nurse-to-
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more comfortable as they have more frequent and open
visitations. Discharging patients from the ICU to the
intermediate care unit, instead of the general floor, can
result in low mortality.4

There is a need of a simple and practically feasible tool that
can identify intermediate care patients who may be shifted
out to the general care safely and in a timely fashion. If
intermediate care patients are not transferred in a timely
manner to general care, it can negatively affect the hospital
throughput. There is only one study that has mentioned
the discharge criteria for intermediate care patients to
general care.4 The current study was planned to develop
and apply a simple and practically feasible de novo tool, or
criterion, for the transfer of patients from intermediate care
to general care.

Patients and Methods

The prospective, observational study was conducted from
July 15 to December 15, 2018, in the intermediate care
units of Aga Khan University Hospital (AKUH), Karachi,
where these units are called the ‘special care units’and are
part of the Department of Internal Medicine. Karachi is the
most populous city of Pakistan, and AKUH, situated in the
heart of the city, is a JCI (Joint Commission International)-
accredited tertiary care academic medical institute having
more than 700 beds, and usually receives a large number
of acutely ill patients in intermediate care units on a daily
basis. There are about 40 intermediate-care beds divided
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into three functional units with separate teams of
attending physicians and residents. These units receive
patients from emergency room (ER), from ICUs after being
stepped down, and from the general wards if the condition
of a patient deteriorates. In these areas bed occupancy is
usually around 100%. The average number of new
admissions in these areas is around 10-15 patients per day.
The same number of patients are transferred to general
care daily.

Despite this high flow of patients, only a small sample could
be raised for the current study because of the stringent
inclusion criterion of ‘stable’ patients. Approval was
obtained from the institutional ethics review committee,
and as many patients were included as possible after taking
informed written consent from the patients or their first-
degree attendants.

The study aimed at developing and applying a simple
criterion for discharge of patients from intermediate care
to general care, and it was named the GV Criteria, with ‘G’
for Glasgow coma scale (GCS)5 and ‘V’ for vital signs. All
adult patients of either gender who met the GV criterion
and stayed in intermediate care for at least one day or more
were included. The GV criterion is a simple, practically
feasible de novo criteria which is exclusively composed of
clinical parameters. It was defined as a set of parameters
comprising vital signs and GCS score of a patient and had
following range of values: mean arterial pressure equal to
or more than 65mmHg, heart rate 55-109 per minute,
respiratory rate <20 per minute, oxygen saturation on pulse
oximeter equal to or more than 95%, supplementary
oxygen requirement <3 litres per minute and GCS score
equal to or more than 13/15. All such patients were labelled
as'stable’

Patients who required non-invasive ventilation, patients on
comfort measures only, or patients admitted under the
service of the primary investigator were excluded. All
eligible patients were examined, and their charts and vital
signs monitor were reviewed to collect data regarding age,
gender and diagnosis. Readings of blood pressure (BP),
mean BP, heart rate (HR), respiratory rate (RR), oxygen
saturation (O2 Sats) on pulse oximeter of the monitor and
oxygen requirement in litres per minute were collected. If
a patient was suffering from atrial fibrillation, the mean of
five HR readings was calculated. All data was recorded on
a proforma. Prior to the actual study, a pilot study was
conducted on 10 patients.

If a patient fulfilled the GV Criterion and the primary team
of that patient decided to keep that patient within the
intermediate care unit for another day, the primary team
was asked about the reasons of keeping that patient inside
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the intermediate care area. On the next day, these patients
were again examined and it was determined which
patients remained stable and were transferred out of
intermediate care to general care, and which patients
became unstable in terms of vital signs, consciousness level
or any other parameter that led to delay in the transfer of
that patient from intermediate care to general care.

Data was stored in Microsoft Excel and was analysed using
SPSS 19. Continuous variables with normal and non-normal
distributions were reported as mean * standard deviation
and median with interquartile range (IQR), respectively,
while the rest were presented as frequencies and
percentages Continuous variables with normal distribution
were analysed using independent samples t-test, while
those with skewed distribution were analysed using Mann-
Whitney U test. Two-sided p<0.05 was considered
significant.

Results

Of the 49 patients with mean age 63.0+16.9 years,
28(57.1%) were males. Overall, 43(87.7%) patients
remained stable on the next day, while 6(12.3%) were not
stable. GCS values of and vital signs were noted and
compared between the groups (Table 1). Regarding
oxygen requirement, 15(30.6%) patients were on 2 litres
per minute, 1(2%) patient was on 2.5 litres per minute and
1(2%) patient was on 1 liter per minute. The rest were not
on oxygen supplementation.

Of the stable patients, 33(67.3%) were transferred out from
intermediate care on the subsequent day, while 8(16.3%)
were not transferred out due to primary physician’s
decision, 1(2%) due to heparin infusion, and 1(2%) due to
family request (Table 2).

Table-1: Vital signs of patients on day one at the time of decision for transfer out to
general care (n=49).

Vital signs Mean+SDor Unstable;  Stable; p-value
Median (IQR)  (n=6) (n=43)
GCS (out of 15) 14.7%0.5 14.6+0.5  147+05  0.66

Systolic Blood pressure (mmHg)  126+13.1 1283+£20 126.1+122 0.70
Diastolic Blood pressure (mmHg) 73.5+13.1 75178  733+13.7 074
Mean Blood Pressure (mmHg) ~ 88.9+11.7  853+11.8 89.4+11.7 042
Heart Rate (per minute) 86.2+12.1 84+80  865+12.6 0.64
Respiratory Rate (per minute) ~ 16(11-98) ~ 11.5(11-15)  18(12-20)  0.024

Oxygen Saturation (%) 98.1+1.7 97.5+2.5  98.2+16 033

GCS: Glasgow coma scale score, SD: Standard deviation, IQR: Interquartile range.

Table-2: Reasons for not shifting out patients from intermediate care to general care
despite being in stable condition (n=10).

n (%)
Primary physician did not shift out patient 8(16.3)
Intravenous heparin for therapeutic anticoagulation 1(2.0)
Family request 1(2.0)
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Table-3: Reasons of deterioration in condition leading to retention of patients in the
intermediate care unit (n=6).

Reasons of retention in intermediate care n

Respiratory distress

Atrial fibrillation with rapid ventricular rate
Drowsiness

Increasing lactate

Drop in haemoglobin

Low blood pressure

—__m a

Total patients (49)

After 24 hours

Do not fulfill GV criteria (Unstable),
6(12.2%)

| Remained in intermediate care

Fufill GV criteria (Stable) 43 (87.8%)

Remained in
intermediate care
10(20.4%)

Transferred out of
Intermediate care
33(67.3%)

Physician decision
8(16.3%)

Heparin infusion
1(2.0%)

Family request
1(2.0%)

Figure: Study flow diagram.

Of the 6(12.3%) unstable patients, 1(2%) each was on
account of respiratory distress, atrial fibrillation with rapid
ventricular rate, drowsiness, increasing lactate, drop in
haemoglobin (Hb) and low BP (Table 3; Figure). Due to
significant variation in the diagnoses of study subjects, the
diagnoses of all subjects are not mentioned here.

Discussion

The current study showed that significant majority (88%)
of patients in the intermediate care unit who fulfilled the
GV criterion remained stable for the next 24 hours and
could have been transferred out of intermediate care unit
on the day when they were examined. The condition of
only a small number of patients (12%) deteriorated and
they actually required further stay in intermediate care,
despite having been labelled as‘stable’under the criterion.
This showed that on the basis of the proposed GV criterion,
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based solely on a few clinical parameters, one can decide
about the discharge of a patient from intermediate care to
general care with significant margin of safety.

Although there is extensive medical literature on proposing
discharge criteria for ICUs,67 much less attention has been
paid on formulating discharge criteria for intermediate care
units. Very little scientifically rigorous data exists regarding
the criteria for discharge from intermediate care to general
care. On detailed literature search, even a single study was
not found to have proposed a discharge criteria based
purely on scientific evidence. The guidelines for discharge
from intermediate care units to general care by the Society
of Critical Care Medicine mentioned a single sentence
under the heading of ‘discharge criteria: “When a patient's
physiologic status has stabilised and the need for intensive
patient monitoring is no longer necessary and the patient
can be cared for on a general unit."

It is obvious that these guidelines purely depend on the
discretion of a physician about discharging a patient from
intermediate care to general care. No objective criteria have
been proposed. One study proposed a well-defined
objective criterion4 but it is not based on strong scientific
evidence.

The current study is the first of its kind. The proposed GV
criterion is unique in its simplicity and time saving qualities.
Just on the bedside, and in a matter of 2-3 minutes, an
intermediate care physician, or even a nurse, can decide
which patient is safe to be discharged out of intermediate
care unit.

Despite being very simple, the GV criterion is not an
absolutely safe criterion, as the condition of 12% patients
in the study deteriorated despite having been labelled as
stable under the criterion. However, the GV criterion
provides a baseline framework for future large comparison
studies, which can refine this criterion further. For example,
only lower limit of BP in this study was used. If someone
has a BP of 195/110 then such patient will be labelled as
‘stable’ under the criterion, but actually this patient is not
stable. This is an important limitation of the proposed
criterion. Similarly, the impact of any laboratory parameters
in the current study has not been studied. If a patient
develops new onset non-ST-elevated myocardial infarction
and has high cardiac enzymes, but has stable vital signs,
the proposed criterion will have a false reading. Although
that patient is vitally stable and is dischargeable to general
care as per the criterion, actually this patient needs further
stay in intermediate care for monitoring. Similarly, if a
patient is having a significant drop in his Hb level, but has
stable vital signs, he needs further stay in intermediate care
though he may be labelled stable as per the GV criterion.
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Hence, some important laboratory parameters, like Hb
trend, sodium, bicarbonate and lactate, need to be added
to the proposed criterion to make it robust enough.
However, this addition must be based on scientific
evidence and not merely be subjective. The outcome of the
patients was not collected who were discharged from
intermediate care to general care. Data regarding their
outcome, like discharge safely home or shift-back to
intermediate care or ICU due to deterioration would have
been useful. Data regarding comorbidities of patients and
the route of entry of patients to intermediate care, namely
ER, general care or stepped down from ICU, was not
collected by the current study which would have been
useful. Had the comparison data been collected, it would
have increased the worth of the results.

Despite the limitations, the current study can be helpful in
the triage phase. One patient in the study was held in
intermediate care due to family request. This is a unique
example. The families should be properly counselled
before discharging their patients to general care. Family
request, ideally, should not be entertained in this regard as
this must purely be a decision of the primary physician.

Conclusion

The simple discharge criterion was effective, but was not
robust enough for due application. Further studies are
required to formulate a more robust criterion for this
important patient population.
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