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Processes for the conversion of a major ambulatory surgery
unit into an intensive care unit due to the COVID-19
syndemic. Cross-sectional study
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Abstract

Objective: COVID-19 pandemic produced a deficit situation of intensive care units (ICU) beds. To optimize resources, the
post-anesthetic resuscitation units and operating rooms were initially used in order to care for these patients, due to their
equipment and personnel. This meant a significant surgical suspension. To avoid this, during the second wave, our hospital
transformed the major ambulatory surgery unit into a critical care unit. The main objective is to develop the processes carried
out in our hospital for this adaptation. Method: Cross-sectional study developed according to STROBE that exposes the pro-
cesses carried out for this transformation. We include logistical adaptations, number of patients attended/stays won and the
staff with which the unit was equipped. The information was provided by management and the admission and clinical docu
mentation service. Improvement surveys are included. Results: A fotal of 44 patients undergoing mechanical ventilation without
cessation of surgical activity were achieved at the time of maximum occupancy. The total number of stays won from 01/03/2020
to 31/12/2020 was 755. Conclusions: The transformation of the major ambulatory surgery unit into an ICU quickly increased
the capacity of critical care beds without relenting surgical activity. This transformation process is completely reversible.

Keywords: Major ambulatory surgery unit. Conversion. Intensive care unit. Pandemic. COVID-19.
Resumen

Objetivo: La pandemia por COVID-19 produjo un déficit de camas en las unidades de cuidados intensivos (UCI). Para opti-
mizar recursos, se utilizaron inicialmente, dada su equipacion y personal, las unidades de reanimacion posanestésica y los
quirdfanos, lo que supuso una gran suspension quirdrgica. Para evitarlo, durante la segunda ola nuestro hospital transformo
la unidad de cirugia mayor ambulatoria en una unidad de cuidados criticos. El objetivo principal es desarrollar los procesos
llevados a cabo en nuestro hospital para dicha adaptacion. Método: Estudio transversal desarrollado segun STROBE que
expone los procesos para dicha transformacion. Incluimos las adaptaciones logisticas, el numero de pacientes atendidos/
estancias ganadas y el personal del que fue dotada la unidad. La informacion fue facilitada por la gerencia y por el servicio
de admision y documentacion clinica. Se incluyen encuestas de mejora. Resultados: Se consiguid, en el momento de maxima
ocupacion, un total de 44 pacientes sometidos a ventilacion mecanica sin el cese de la actividad quirdrgica. Las estancias
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ganadas desde el 01-03-2020 hasta el 31-12-2020 fueron 755. Conclusiones: La transformacion de la unidad de cirugia
mayor ambulatoria en UCI consiguié de manera rdpida aumentar la capacidad de camas de criticos sin cesar la actividad
quirdrgica. Este proceso de transformacion es completamente reversible.

Palabras clave: Unidad de cirugia mayor ambulatoria. Conversion. Unidad de cuidados intensivos. Pandemia. COVID-19.

|ntroduction

The COVID-19 pandemic led to an unprecedented
modification of hospital needs. The greatest deficit
situation arose due to a very significant increase in
bed occupancy, especially beds for critical patients
in intensive care units (ICUs), which are very lim-
ited. In Spain, as of May 19", 2023, 13,868,227 cases
had been confirmed by positive test according to
the Spanish Ministry of Health', with a total of
121,213 deaths being reported'. According to the
Spanish Ministry of Health, 675,975 people required
hospitalization and 55,959 were admitted to the
ICU2. As of December 30™, 2020, at the end of the
first year of the pandemic, the total number of hos-
pitalized COVID-19 patients in Spain amounted to
11,905, representing 9.80% of total bed occupancy?.
Patients with COVID-19 admitted to the ICU
amounted to 2035, representing an ICU bed occu-
pancy of 21.34%:3. All of this forced significant
adaptations, both structural and in health care
personnel.

The initial trend to optimize resources and quickly
fill the lack of ICU beds was to use those areas of the
hospital that, due to their primary purpose, had ade-
quate provision of both equipment (ventilators, moni-
tors, etc.) and health care personnel (workers who
manage patients in critical situations, requiring moni-
toring, orotracheal intubation, or use of inotropic
drugs or other vasoactive drugs). The areas that ini-
tially met these requirements and were used at the
beginning were mainly post-anesthesia recovery units
(PARUSs) and operating rooms themselves, as well as
their staff.

All of this allowed an increase, with the previously
defined criteria, in the number of ICU beds, although
in most cases it meant a reduction or the disappear-
ance of other processes that required these spaces,
such as scheduled or elective surgery.

In surgical services, such a redistribution of
resources led to the disappearance of a significant
number of operating rooms and PARU beds to care
for patients in immediate postoperative recovery. This
situation forced a significant suspension of surgical

activity in most centers worldwide*®, often relegated
to urgent and non-delayable surgery.

Therefore, the situation forced a significant reduc-
tion in the number of pathologies that, due to their
characteristics, were eligible to be treated in major
ambulatory surgery units (MASUs), which were practi-
cally unused.

Since no real improvement in the COVID-19 pan-
demic was foreseen in the short term, it became nec-
essary to propose alternatives that would allow
continuing to care for the significant load of patients
requiring ICU without causing a serious cessation of
surgical activity.

During the first wave of the pandemic, in March and
April 2020, due to the initial lack of foresight because
of its unexpected nature, new ICU beds were impro-
vised at Hospital Universitario de Guadalajara (HUG)
using PARUs, as well as its operating rooms, to pro-
vide coverage for critical patients. The MASU was
closed due to the cessation of scheduled surgical
activity and was used with newly acquired ventilators
for critical patient care, but without adequate adapta-
tion of the facilities due to the unexpected overload of
the system.

Because of this, HUG Integrated Care Manage-
ment (GAI) of the Health Service of Castile-La Man-
cha, and in anticipation of the arrival of a second
wave of the pandemic, decided to carry out a series
of processes to transform the MASU into an ICU in
a regulated manner, and thereby provide coverage
for the need for critical care beds, with the use of
operating rooms and PARUs for this purpose
becoming a last resort, thus avoiding the total
blockage that occurred during March and April
2020 in surgical activity. This would allow attending
to critical patients, increasing the available operat-
ing rooms and, therefore, increasing the number of
pathologies attended and procedures that could be
performed.

The primary endpoints is to develop the processes
carried out in the HUG GAI for the adaptation of the
MASU into an ICU to cover the urgent need for critical
care beds created by COVID-19. Our secondary end-
points are:
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— Analysis of results: patients attended and stays
achieved.

— Analysis of deficiencies observed by unit manag-
ers and assigned professionals.

— Improvement measures for adaptation, in the
specific case studied.

— To propose basic provisions for MASUs that allow
conversion in a short period of time in the face
of a similar health crisis.

Method
Study design

We conducted a cross-sectional study designed fol-
lowing the STROBE statement checklist elements®™.
The processes conducted by the GAI of Guadalajara
for the transformation of the MASU into an ICU were
studied. Two periods of data collection are distin-
guished: the first, from March 20", 2020, the date on
which the first critical patients were received in the
MASU, until May 11, 2020, when it was closed due to
the reduction in the number of admissions; the second
runs from September 1%, 2020 through December 31,
2020, a period of reopening after the scheduled restruc-
turing for the adaptation of the facilities due to the high
probability of a second wave.

Participants

All patients treated in the new ICU after the trans-
formation of the MASU from March 20", 2020, to
December 31, 2020, were included, without exclusion
criteria. To recruit them, all information was requested
from the admissions department.

On the other hand, management personnel who
planned the transformation process, health care per-
sonnel displaced for this purpose, and hospital man-
agement were included for coordination data.

Ethical aspects that should be highlighted:

— For the realization of the present work, the con-
sent of the HUG management direction was
obtained.

— Interviews conducted with health care and man-
agement personnel who participated in both the
transformation of the MASU and its operation as
an ICU were anonymous and intended solely and
exclusively for the improvement of the project.

— Data on MASU use did not include patient informa-
tion and were obtained with permission from the
admissions and clinical documentation service.

— Since no patient data appeared, the request for
authorization from the Ethics Committee for Re-
search with Medicines was not considered.

Variables

All adaptations or logistical modifications conducted
by the GAl management area of the HUG for the
transformation of the MASU into an ICU were devel-
oped. Information was requested regarding the mate-
rial initially available and all that was subsequently
associated for adaptation. The time needed for the
transformation is included.

The number of patients who were attended was
studied, divided into direct admissions to the ICU,
received and emitted transfers, as well as the number
of gained stays from the beginning of the MASU’s
activity as an ICU from March 20", 2020 through
December 31, 2020, and an assessment of the
increase in the total capacity of ICU beds. The number
of deaths is included.

The necessary personnel with whom the new unit
was staffed for its operation were collected.

Data sources

Information about the initial project for the adapta-
tion of the MASU was requested from the HUG GAI.
A sample of personnel from the adapted MASU was
interviewed to obtain data regarding the defects and
areas for improvement of the created unit.

Data on the number of patients and stays of the
created unit were requested from the admissions and
clinical documentation service.

Possible biases

This is a retrospective study, and therefore some of
the process data and its costs may be lost.

Interviews were conducted with workers of the cre-
ated unit and as direct interviews, so some negative
aspects or deficiencies may not have been consid-
ered. To reduce bias, interviewees were informed that
the data and opinions they provided would be handled
anonymously.

Similarly, it is probable that the results obtained
cannot be extrapolated to other centers, due to the
idiosyncrasies of each one (external validation).
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Table 1. Equipment of the MASU and changes for conversion into an ICU

Equipment MASU (3/15/2020) ICU conversion

Beds 12 + 1 armchair 10

Dialysis beds None 2

Outlets 1 oxygen + 1 vacuum (x12) 1 oxygen + 1 vacuum (x2); 2 oxygen + 1 air + 2 vacuum (x8)

Electrical system General hospital system

Workstations 2 computers
Ventilators None
Monitors Nellcor (x4)
Defibrillator None
Nurses 3*

Nursing assistants 2"

Increased number of outlets and power + connection to
backup generator

4 computers+telemetry

S 1100° (x4); Aeonmed VG70® (x4); Drager V680® (x10);
Puritan Bennett®

Philips Intellivue MP5® (x11)
Lifepak 20e®

23t

161

*Distributed across 2 shifts (morning and afternoon).

Shift distribution: four nurses in the morning, 3 in the afternoon, and 3 at night, Monday through Friday. On Saturdays, Sundays, and holidays, there are 3 nurses per shift.

There are always 3 nursing assistants per shift.

Study size

For the present study, no sample size calculation
was required, as all patients treated in the considered
period were included. Likewise, all modifications made
were incorporated.

Statistical methods

Data obtained from surveys conducted on the differ-
ent parties involved in the transformation were com-
piled. Once incorporated, as part of the descriptive
analysis, a variable distribution was performed.
Depending on the type of variable, the analysis is pre-
sented as a proportion, rate, ratio, or average. Due to
this, no missing data were observed in the variables
analyzed.

Results

Prior to the start of the pandemic, the HUG MASU,
as of March 15", 2020, had 12 beds and 1 treatment
chair, a family room, and changing rooms. Each bed
had the equipment detailed in table 1.

The HUG ICU, as of March 15", 2020, had 14 beds,
10 of which were operational. The available equipment
is described in table 2.

With the onset of the first wave of the COVID-19
pandemic and the exponential increase in patients

needing critical care, the HUG GAI quickly decided to
use the MASU as an ICU. The first patients were
received on March 20", 2020, marking the beginning
of the first stage of the study.

To conduct this initial adaptation, ventilators from
the PARU, ORs, and pre-hospital care were used,
achieving a total of 44 patients on mechanical ventila-
tion at the time of maximum occupancy.

The total number of patients treated during the
study period is described in detail in table 3, broken
down by month and service. As can be seen, the
number of gained stays achieved with the initial adap-
tation of the MASU into an ICU was 153. None of the
patients were excluded or did not participate in the
study.

On May 11", 2020, due to the reduction in the num-
ber of patients needing critical care, the unit was
closed, and its activity as a MASU resumed until
August 31¢t, 2020.

The second phase of the study begins after the first
wave of the pandemic. The management of the GAI
of Guadalajara decided to subject the hospital MASU
to the necessary adaptations so that it could be trans-
formed into an ICU quickly and efficiently in case of
a second wave. The reform was conducted during July
and August 2020, and due to the renewed need for
bed expansion due to the exponential increase in the
incidence of critical COVID-19 positive patients after
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Table 2. Initial equipment of the ICU

Equipment Initial ICU equipment (03/15/2020)
Beds 10
Outlets 2 oxygenn+n1 air + 2 vacuum (x10)
Ventilators Drager Evita XL® (x2);
Dréger Evita 2° (x2);
Dréger Evita 4° (x2);
Drager Infinity®; Servo 1® (x4);
Philips V680° (x2)
Monitors Philips Intellivue® (x14)
Nurses 33"
Nursing assistants 23"

*Shift distribution: 4 nurses in the morning, 3 in the afternoon, and 3 at night, Monday
through Friday. On Saturdays, Sundays, and holidays, there are 3 nurses per shift. There
are always 3 nursing assistants per shift

the summer, the MASU was reopened as an ICU on
September 1%t, 2020.

The changes made are shown in table 1. Notewor-
thy is the contribution made by the Strategic Reserve
of Toledo, which included eight additional ventilators,
the modification of the electrical installation, and the
creation of two dialysis stations.

Therefore, after the reform, a total of 24 critical care
beds were available, without considering at any time
the PARU and operating room positions, which were
fully occupied in the first wave of the pandemic.

The patients treated in this second phase of MASU
use as an ICU (until December 31%, 2020) are shown
in table 4. The gained stays during this second period
amounted to 602. In this second phase, no patient was
excluded either. With all of the above, the total gained
stays from March 1%, 2020 through December 31,
2020, achieved by the transformation of the MASU into
an ICU, was 755.

On the other hand, as part of the reform conducted
in the summer of 2020, the MASU waiting room was
adapted to be used as a day hospital, because the
old location was allocated to patients ineligible for ICU
to be managed with non-invasive mechanical ventila-
tion. Four of the 6 previously existing treatment posts
were enabled to maintain adequate safety distance.
In these treatment posts, medication from all hospital
services was administered, except for oncology,
hematology, and geriatrics, due to the complexity of
these and their patients.

An improvement survey was conducted with five
members of the new ICU, whose results are shown in
table 5.

Discussion

The transformation of the MASU into an ICU at the
HUG during the COVID-19 pandemic resulted in 755
gained stays in 2 periods: 153 in the first, with the
provisional transformation, and 602 in the second,
with the definitive transformation. This increase in
gained stays allowed, fundamentally in the second
period, the functional maintenance of the PARU and
ORs, avoiding the cessation of surgical activity and an
excessive increase in waiting lists.

Although all patients treated in the indicated period
have been included, since this is a retrospective
study, some of the process data may have been lost.
On the other hand, interviews were conducted with
a sample of workers from the created unit and
through direct interview, so some negative aspects
or deficiencies may not have been considered. To
reduce biases, interviewees were informed that the
data and opinions they provided would be handled
anonymously. Similary, it is probable that the results
obtained cannot be extrapolated to other centers,
due to the idiosyncrasies of each one (external
validation).

Conclusions

Based on the data presented, we interpret that
the transformation of a MASU into an ICU in a
health care crisis situation allows, on the one hand,
to offer greater coverage to the population, and on
the other hand, with this increased coverage, to
delay the occupation of PARUs and operating
rooms with critical patients. This makes it possible
to maintain surgical activity and, consequently, to
reduce the waiting list.

Furthermore, once the adaptation has been con-
ducted, should an increase in health care needs arise
due to another event, the change could be made
again quickly, efficiently, and effectively, implying an
increase in ICU beds and the maintenance of surgical
activity.
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Table 5. Survey results for improvement

The new monitors purchased for the 10 new beds in the former major outpatient surgery unit are small and fixed. For proper viewing, it is

recommended that they be at least 19 inches.

For optimal operation, at least 10-20% more monitors and ventilators would be required.

With the new location, a surgical washing area should be designed that is suitable for performing sterile procedures, such as cannulation.

An increase in the number of dialysis beds available should be considered (there are only two adapted beds).

The storage area provided is not large enough for all the necessary equipment.

To maintain proper safety measures between patients admitted to an intensive care unit, adequate separation between them must be
maintained, or they must be kept in properly isolated cubicles. Due to the need for space and to increase the number of beds, this separation
is not possible in the adaptation of the major outpatient surgery unit, but it should be considered once the critical situation has passed.

Improve isolation areas between patients.
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