Experiences with mobile intensive care nurses (MICNs)

Mobile intensive care nurses are called out to hospital wards when a patient*s condition is showing signs
of deterioration. When are they called out, and what measures do they initiate?
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Background: Mobile intensive care nurses (MICNs) have been established at Oslo
University Hospital, Ulleval, but there is little knowledge about how these

resources are used or what their work entails.

Objective: To map the number of requests for MICNs during a six-month period,
and to assess the reasons for the requests, measures initiated by MICNs and the

number of admissions to an intensive care unit.

Method: We recorded the requests for MICNs over the period June-December
2015. The MICNs recorded socio-demographic and clinical variables on a
registration form for each call-out. When the data on the registration form were
inadequate, we retrieved information from DIPS, the electronic patient record

system.

Results: The MICNs received a total of 163 requests during the registration
period. Of these, 91 were either for advice to ward nurses or assistance in dealing
with various nursing procedures (group 1), while 72 were mainly associated with
respiratory (56.9 per cent) and circulatory (18.1 per cent) deterioration in a
patient (group 2). The most common measures taken in group 2 were the
following: supplying 02, intravenous fluid, medication, correct positioning for
bedrest and consulting with an MICN. Of the patients in group 2, 22.1 per cent

were transferred to an intensive care unit for treatment.
Conclusion: In most cases, MICNs were called out due to deterioration in a patient

as a result of respiratory distress. Future studies should map whether MICNs can

prevent admissions to intensive care.
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Several countries use dedicated teams that are called out to hospital wards when a patient’s
condition shows signs of deterioration. The most common names of such teams are Medical
Emergency Team (MET), Rapid Response Team (RRT), Rapid Response System (RRS) and
Critical Care Outreach (CCO) (1-4). Internationally, the function and composition of such
teams vary somewhat, but normally consist of a doctor and a nurse, known as a mobile

intensive care nurse (MICN) or a mobile intensive care group (MICG) (5, 6).

«The purpose is to identify high-risk patients in
hospitals at an early stage in order to prevent
deterioration in their condition and potentially
improve their outcome.»

Although some hospitals in Norway and Sweden have introduced such teams either as a
project in individual wards or as an additional resource, little is known about the scope of
these arrangements. The purpose is to identify high-risk patients in hospitals at an early
stage in order to prevent deterioration in their condition and potentially improve their
outcome. (7). Two previous meta-analyses concluded that the introduction of such teams is
associated with a reduction in cardiac arrest rates, and some studies have found a decrease

in mortality (8, 9).

MICNS ESTABLISHED AT OUH
MICNs were established at the Division of Medicine, Oslo University Hospital (OUH), Ulleval,
in the summer of 2015. The hospital also has a resuscitation team that can be called out to

any ward in the event of cardiopulmonary arrest.

The Division of Medicine at Ulleval consists of ten wards, with a capacity of 193 beds. The
wards cover the following specialities: infectious diseases, geriatrics, heart disease, lung
disease, stroke treatment, kidney disease, gastromedicine and general internal medicine.
There is also a ward that is used as an observation unit specifically for the treatment and

observation of poisoning.

If a nurse observes signs of deterioration in the condition of a patient in one of these wards,
or if the nurse needs advice and/or guidance on specific nursing procedures, they can call an
MICN. A dedicated mobile number is in use for this purpose. The MICN post is staffed

between 15:00 and 08:00 on weekdays, and around the clock at weekends.

Although patients are moved to observation units or intensive care units prior to the
manifestation of respiratory or cardiac arrest, ward patients whose condition is showing
signs of deterioration have initially been taken care of by ward nurses and the duty doctor.

However, experience has shown that doctors are not always available when they are called
out, because they may, for example, be attending to new and critically ill patients in the
accident and emergency department. Time conflicts sometimes occur. The purpose of
establishing the MICNs was to provide an extra resource that could relieve the doctor,
provide professional guidance to ward nurses, participate actively in assessing the health
status of patients and initiate adequate measures. MICNs have extensive experience in

dealing with complex medical patients.

THE AIM OF THE STUDY
Some studies have shown that deterioration in the condition of hospital patients is mainly
caused by hypotension or respiratory failure (10, 11). The studies also show that a number of

measures are initiated to stabilise such patients, such as intravenous fluids and medicinal
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treatment (1, 11). In a number of European countries and countries such as the USA and
Australia, it is the METs and RRTs that handle such patients. When nurses identify symptoms
of deterioration at an early stage, such as sepsis symptoms, earlier studies have shown an
increase in the 30-day survival rate (12). A previous study by OUH, Rikshospitalet found that
the nurses were satisfied with the MICN service, but did not provide reasons for use or
descriptions of measures taken by the MICNs (5).

The aim of this study was therefore to map the number of requests for MICNs within a
six-month period. We also wanted to assess the reasons for such requests, the measures

initiated by MICNs and the number of admissions to an intensive care unit.

METHOD

DESIGN, SAMPLE AND SETTING

In this observation study, which has a descriptive design, we included all patients aged >=18
who had been admitted to wards in the Division of Medicine at OUH, Ulleval during the
period 1 July to 31 December 2015. For practical reasons, the inclusion period was limited to

six months, as the first author wanted to use the data in his master’s thesis.

TWO GROUPS: CONSULTATIONS AND INTERVENTIONS

Based on different levels of use of MICNs, we classified patients during the inclusion period
in two different groups: 1) consultations and 2) interventions. Patients in group 1 represent
cases where ward nurses call on an MICN for professional advice or assistance, and
professional guidance on specific nursing procedures. Group 2 is made up of patients whose
condition deteriorated, as identified using the National Early Warning Score (NEWS).

The nurses used NEWS to score the patient based on their vital signs, such as respiratory
rate, blood pressure, heart rate and temperature. In addition, a score was given for whether
or not the patient received 02 and for the level of oxygen in the blood. Consciousness was
also given a score. All values outside the normal window will trigger a score (table 1). In
group 2, we recorded which interventions the MICNs performed on patients in this group,

and how many patients had to be transferred to an intensive care unit.

Tabell 1: NEWS — tidlig identifisering av risikopasienter
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0 New measurement after 12 hours.
1-4 Consider contacting MICN. New measurement in 4~6 hours. In the event of a rapid change of >2 points, consider contacting doctor.

>5 or 3in one parameter  Contact doctor. New measurement every hour or more. Consider contacting MICN.

A low score does NOT preclude serious iliness. In cases of doubt, contact the doctor.
MICN MOBILE (staffed from 15:00 to 07:30 on weekdays, and around the clock at weekends/holidays).
Contact the resuscitation team in line with applicable routines.
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DATA COLLECTION

A registration form developed by the Division of Medicine for use with MICN call-outs was
used to retrieve all of the relevant data (Appendix 1). Socio-demographic variables included
the patient’s gender and age. Clinical data included the reason for call-out, NEWS score,
which nursing procedures and other measures were performed on the patient, and whether
the patient was admitted to an intensive care unit. In addition, we collected data on the
patient’s status in relation to cardiopulmonary resuscitation and what time of day the MICN

was called out.

We also collected information about the call-out time, described as the time from when the
MICN was contacted to when they were in the physical presence of the patient. Where the
data in the registration form were incomplete, we used the electronic patient record system
DIPS to fill the gaps. In cases where the NEWS score was not calculated in the form, the

project manager entered this based on other data given in the form.

ANALYSIS

In order to describe the population, we used descriptive analyses, frequency analyses and
exploratory analyses. We used normally distributed data curves to control whether collected
data were normal or skewed. Abnormally distributed data were examined with
non-parametric tests such as the chi-square test, Spearman’s correlation coefficient (rho)
and the Mann-Whitney U test. Continuous data that were not normally distributed were
expressed as the median and interquartile range (IQR). Statistical significance was set to p
values below 0.05. We analysed the data using the Statistical Package for the Social Sciences
(SPSS), version 22.0.

ETHICS
This study was submitted to and approved by the Data Protection Official at OUH as a quality
assurance study. Clinical management at the Division of Medicine, OUH also approved the

study and the use of registered data. All collected data was de-identified.
RESULTS

During the six-month study period, the MICNs were contacted a total of 163 times. There

were no statistically significant disparities between the two groups (figure 1).
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Figure 1: Overview of all call-outs

Of the 163 call-outs by MICNs, there were 91 cases (group 1) where an MICN provided
guidance to a ward nurse on nursing procedures, or gave other advice. In this group,
information about age and gender was available for 59 patients. In the group (group 2)
where MICNs physically attended to a patient in a ward due to a clinical change in the

patient and a change in the NEWS score, a total of 72 patients were registered.

Figure 2 shows the number of call-outs broken down per month during the study period for
both group 1 (consultations) and group 2 (interventions). Table 2 shows a complete

overview of age and gender within the groups and between the groups.

Figure 2: Number of call-outs in group 1 (consultations) and group 2 (interventions),
distributed by time series (July—December)
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REASONS FOR CONTACT
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In the registration form, the reason for calling out an MICN was either specified as a
diagnosis (such as pneumonia, sepsis or hypotension), or as free text describing the problem.
We redefined these reasons according to actual patient problems as well as clinical findings

noted on the form, and identified the following reasons for contact:

e respiration (including: dyspnoea, hypoxaemia, rapid respiratory rate, secretion
stagnation)

e circulation (including: hypotension and/or fast heart rate. Such conditions are revealed
in isolation using NEWS (table 1)).

e infection

e neurology

e other

Where an MICN was called out to a patient with hypoxaemia and a rapid respiratory rate,
which in turn triggered a high NEWS score, the reason for contact was registered as
respiratory. Some patients had few deviations in their NEWS scores. These patients could,
however, have isolated scores on ‘consciousness’, where the reason for contact was
classified as neurological. Other conditions noted on the form, such as hyperglycaemia,
anaphylaxis, hypothermia and urinary retention, only occurred rarely. We collated these
conditions into the group ‘other’. More than half of the MICN call-outs were due to
respiratory problems (n = 41; 56.9 per cent) followed by circulatory problems (n = 13; 18.1

per cent). Figure 3 shows the distribution for other categories.

Figure 3: Reasons for contact in group 2 (n = 72)

B Respiration
® Circulation
Infection
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B Other

NATIONAL EARLY WARNING SCORE

Of the 72 call-outs in group 2, five patients did not have a NEWS score. In the data that were
available for 67 patients, the NEWS scores ranged from 1-18 with a median of 8 (IQR 4). Of
the patients with available NEWS data, 15 were admitted to an intensive care unit with a
median NEWS score of 10 (IQR 3). Table 1 shows which parameters are included in the
assessment of the patient, and the NEWS score threshold that triggers the need to call out

an MICN and further follow-up.

MEASURES INITIATED BY MICNS

In group 1, MICNs assisted with certain nursing procedures, such as the insertion of a
peripheral intravenous cannula or dealing with a blocked intrapleural drain. Blocked
intrapleural drains were dealt with either by performing the procedure directly or by guiding
the ward nurse. Other types of tasks related to advising ward nurses on medication and its
administration (e.g. Atrovent/Ventoline, Furix and Seloken), and providing general advice.

In group 2, MICNs assisted with specific measures related to the stabilisation and treatment
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of patients. The most common measure was administering 02, but advice was often
recorded on the form, for example, when an MICN advised a ward nurse on further
follow-up and what observations the nurse should continue. Table 3 shows a complete

overview of measures.

Table 3: Measures initiated by MICNs during all call-outs (n = 163)

Measure Group 1 (n) Group 2 (n)
02 0 33
Advice 30 25
Contact with doctor 0 12
Correct positioning for bedrest 0 20
Medication 12 23
Blood tests 7 5
Clearing airways 7 8
Intravenous fluids 0 17
Drainage of ascites 0 1
PIC, peripheral intravenous cannula 10 1
Blood warmer 1 1
CPAP 0 1
BiPAP 0 1
ECG 1 1
PEP device 0 1
Oropharyngeal airway 0 1
Intrapleural drain 6 1
CAD, urinary catheter 8 1
Feeding tube 1 0
Feeding pump 1 0
Smart pump 7 0
Home respirator 2 0

Table explanation: O2; supply of oxygen, PIC; peripheral intravenous cannula, CPAP; continuous positive
airway pressure, BiPAP; bilevel positive airway pressure, ECG; electrocardiogram, PEP device; device that
creates positive expiratory pressure, CAD; catheter a demeure

NUMBER OF ADMISSIONS TO INTENSIVE CARE UNITS

Of the 72 patients in group 2 who received interventions from an MICN, 22.1 per cent (n =
16) were transferred to a higher treatment level in an intensive care unit. Of these, 12 were
admitted due to respiratory problems. Two had circulatory problems, and two belonged to
the neurology group. Of those who were admitted to an intensive care unit, half (n = 8) had
been given a status for cardiopulmonary resuscitation. Five of these patients had the status

‘do not resuscitate’.

TIME OF DAY AND TIME SPENT ON CALL-OUT

In 153 of a total of 163 call-outs, the time of day that the MICN was contacted was
registered. In total, for groups 1 and 2, 92 (60.1 per cent) of the call-outs took place between
15:00 and 22:00, and 61 (39.9 per cent) between 22:00 and 08:00. In group 2, the time spent
by the MICN from the first contact up to the point of meeting the patient was registered in

65 cases. This time ranged from 1 to 20 minutes, with a median of 5 (IQR 2).

DISCUSSION

The intention of this study was to map the use of MICNs over a period of six months.
Respiratory and circulatory deterioration were the main triggers of MICN call-outs. In order
to detect deterioration in a patient’s condition, NEWS scores were used, and a number of
measures were initiated with a view to stabilising the patient. Few patients were transferred

to a higher level of treatment at an intensive care unit.
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«Respiratory and circulatory deterioration were the
main triggers of MICN call-outs.»

MICNs were frequently called out in the start-up period July-August in group 2, but the
number of call-outs for this group tended to decline during the period of the study (figure 2).
Some previous studies have also observed a decline in the use of such teams after the initial
start-up period. Calzavacca et al. (13) concluded that implementation of such teams is a
process that takes several years to complete. In this study, we have not mapped the process
prior to the implementation of the MICNSs, but it is known that MICNs actively contacted all
wards during the start-up period. This may have helped to bring the service to the attention

of nurses, and served as a reminder of its existence.

In group 1, the use of MICNs was evenly spread throughout the study period, but with a
spike in October. One potential explanation for this may be that the patient base was higher
than in other months, that patients had more complex issues, or that they were generally
more unstable. However, we have not obtained internal reports on the number of patient

bed:s filled, which could provide valuable information in this context.

REASONS FOR MICN CALL-OUTS

Deterioration in cardiopulmonary status was by far the dominant reason for calling out an
MICN. A number of studies from other countries have reported that METs or RRTs are called
out due to cardiopulmonary issues (10, 11, 14). Silva et al. (1) demonstrated that METs were
mainly contacted due to respiratory problems, which corresponds to the findings in our
study. In an MET call-out, both a doctor and a nurse attend to the patient (1, 3, 15). The
inclusion of a doctor in the team means that more advanced treatment can be given to the
patient on the spot. This composition of professionals can therefore strengthen the team
(15-17).

Mabharaj et al. (9) concluded in a meta-analysis, however, that the presence of a doctor was
not significantly associated with a reduction in mortality. In our study, MICNs were called out
to unstable patients. Patients with serious and life-threatening conditions would have been
dealt with by the resuscitation team. Silva et al. (1) found that staff concerns about a patient
(‘staff worried’) was the second most common criterion for activating an MET. This may be
due to the fact that the criteria for calling out an MET are stricter (18) than in our study.
Bellomo et al. (19) recommended that the ‘staff worried’ criterion be used for patients who
did not fit the other criteria for MET call-outs.

Silva et al. (1) identified a need for greater competence among the staff in assessing vital
signs and awareness that calling out an MET should be based on actual clinical findings. ‘Staff
worried’ is a broad term that does not identify the actual problem. However, this should not
be excluded as a criterion for MICN call-outs as studies have shown that the threshold for
calling out such teams is sometimes set too high. Where this is the case, the use of MICNs

may be reduced or delay call-outs (19-21), which in turn can lead to increased mortality (22).

Jackson et al. (23) asked nurses if they would call out an RRT if they were concerned about a
patient even though their vital signs were normal. A total of 29.2 per cent of those asked
said they would feel uncertain about what to do. The point is that the MICNs should
represent a low-threshold service where only an intensive care nurse is called out, not a
whole team. In our study, ‘staff worried’ was not a criterion on the registration form, and we
therefore do not know whether this criterion would have been in frequent use at OUH,
Ulleval.
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MORE FREQUENT USE OF MICNS IN THE SUMMER

After the MICN service was started, an overarching NEWS procedure was established at
OUH, which was to be implemented in all medical divisions. The Division of Medicine
implemented the procedure upon start-up of the MICNs, while all nurses received training in
the assessment and treatment of patients. Improving nursing knowledge about patients and
practical skills in assessing and treating patients during the training period was likely to have
contributed to a reduced need for active use of MICNs in the months that followed.

It is also possible that many of the nursing staff were replaced in the summer by temporary
personnel and new employees with less experience, and that this employee group needed
more assistance and guidance from the MICNs. This may explain the increased use of MICNs
in July (figure 2). At the same time, our analyses show that the patients that the MICNs were
called out to had a median NEWS score of 8. According to both internal recommendations
(table 1) and international recommendations, this score triggers the need for a doctor to be
called out and measures started to stabilise the patient (13). MICNs were also called out to
patients with a low score, which may be an indication that MICNs were also considered to

represent a low-threshold service.

«The high number of cases where ward nurses
requested advice from MICNs may be an indication
that it was easy and safe to contact MICNs for this
reason.»

In group 1, we observed that MICNs were contacted to give advice to ward nurses, which
was also noted in group 2. The high number of cases where ward nurses requested advice
from MICNs may be an indication that it was easy and safe to contact MICNs for this reason.
Providing support and training in different procedures was also covered in the definition of
advice. This is in line with the purpose of establishing MICNs, and corresponds with the

recommendations in other studies (15).

In group 2, supplying 02 in cases of hypoxaemia, intravenous fluid for hypotension and
medication were the most widely used measures. These measures are easy to carry out, as
described in other studies (19, 24). The ‘bedrest’ measure was also used frequently, but we
have not found descriptions of this measure in international studies. This measure may be
considered to be of little importance in an emergency situation, despite being described as a

basic nursing measure in nursing literature (25).

REDUCED MORTALITY?

It is known that patients who suffer a severe deterioration in their condition, including
patients in cardiac arrest, show signs of deterioration several hours earlier. In order to
prevent catastrophic outcomes, these warning signs must be treated at an early stage
(26-28). In a meta-analysis from 2010, it was not possible to conclude that RRTs reduced
mortality (29). However, in the latest meta-analyses, Solomon et al. (8) and Maharaj et al. (9)

concluded that RRTs/METs reduced mortality and the occurrence of cardiac arrest.

Our study was not designed to capture these peripheral points. On the other hand, the
findings show that only 16 of the patients who MICNS were called out to were transferred to
an intensive care unit. Since this study has only used the registration form that was used by
MICNs and has not mapped long-term data, we cannot rule out the transfer of patients to an
intensive care unit at a later date. Hillman et al. (16) found that METs did not contribute to
any significant reduction in the number of admissions in intensive care units, while a Dutch

study found a downward trend in the number of intensive care admissions (3).
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We also found that most (75 per cent) of the patients admitted to an intensive care unit had
respiratory problems. We assume that the majority of these needed respiratory support
using, for example, Continuous Positive Airway Pressure (CPAP) or Bilevel Positive Airway
Pressure (BiPAP). Future studies aimed at mapping efficacy are needed in order to examine
the clinical effect of MICNs, including early transfer to an intensive care unit, or reduced

transfers due to early intervention.

Where call-out times and the time taken to initiate measures exceed 15 minutes, a poorer
prognosis may be expected (22). Our survey showed that MICNs had a median call-out time
of 5 minutes. Silva et al. (1) reported a call-out time of less than 2 minutes for METs. The fact
that the MICNs’ call-out time in our study was more than twice that of the other study may
be because our hospital covers a large area and some departments are located a
considerable distance from the MICNs’ base. Other studies reported call-out times of 4.5 and

12.3 minutes respectively (17, 19).

WEAKNESSES OF THE STUDY

In addition to the obvious weaknesses of a cross-sectional study, this study also has a short
period of inclusion. It also only covers a small number of call-outs and patients. The finding
that patients mainly had respiratory problems may also be due to seasonal variations.
Despite these weaknesses, we believe that the study provides valuable clinical information

that can be used in the further development of these types of services.

CONCLUSION

Mobile intensive care nurses are usually called out to medical patients whose condition has
deteriorated due to respiratory problems. Future studies should assess whether it is possible
to identify symptoms of deterioration at an earlier stage, so that targeted treatment can be

initiated sooner and transfer to a higher level of treatment can potentially be avoided.

The measures initiated for the patients are, in principle, simple measures that nurses with
broad knowledge and good clinical knowledge can deal with. Future studies should therefore
examine whether such a role can also be filled by advanced clinical nurses and not
exclusively intensive care nurses. Mobile specialist nurse models can also potentially be

tested in the primary health service.
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