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An integrated multidisciplinary model of COVID-19 recovery care
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Abstract
Background In January 2020, the WHO declared the SARS-CoV-2 outbreak a public health emergency; by
March 11, a pandemic was declared. To date in Ireland, over 3300 patients have been admitted to acute hospitals
as a result of infection with COVID-19.
Aims This article aims to describe the establishment of a COVID Recovery Service, a multidisciplinary service for comprehen-
sive follow-up of patients with a hospital diagnosis of COVID-19 pneumonia.
Methods A hybrid model of virtual and in-person clinics was established, supported by a multidisciplinary team consisting of
respiratory, critical care, infectious diseases, psychiatry, and psychology services. This model identifies patients who need
enhanced follow-up following COVID-19 pneumonia and aims to support patients with complications of COVID-19 and those
who require integrated community care.
Results We describe a post-COVID-19 service structure together with detailed protocols for multidisciplinary follow-up. One
hundred seventy-four patients were discharged from Beaumont Hospital after COVID-19 pneumonia. Sixty-seven percent were
male with a median age (IQR) of 66.5 (51–97). Twenty-two percent were admitted to the ICU for mechanical ventilation, 11%
had non-invasive ventilation or high flow oxygen, and 67% did not have specialist respiratory support. Early data suggests that
48% of these patients will require medium to long-term specialist follow-up.
Conclusions We demonstrate the implementation of an integrated multidisciplinary approach to patients with COVID-19,
identifying those with increased physical and mental healthcare needs. Our initial experience suggests that significant physical,
psychological, and cognitive impairments may persist despite clinical resolution of the infection.
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Introduction

In December 2019, a cluster of cases of severe acute viral
pneumonia were first described in Wuhan, China. In January
2020, theWorld Health Organization (WHO) declared SARS-
CoV-2 infection (COVID-19) a public health emergency. To
date, there have been over 10 million cases confirmed world-
wide [1]. In Ireland, more than 3300 confirmed cases have
required hospital admission, with over 430 of these requiring
intensive care unit (ICU) support [2].

While the long-term respiratory and functional limitations
associated with COVID-19 pneumonia are yet to be fully un-
derstood, evidence from SARS-CoV-1 and the Middle East
Respiratory Syndrome coronavirus (MERS-CoV) show a per-
sistent physiological impairment among affected patients,
with some developing permanent respiratory complications
such as pulmonary fibrosis [3] [4].

It is known that those who survive critical illness not only
have significant mortality and morbidity in the short to medi-
um term but also experience significant psychological and
physical dysfunction in the longer term. The physical and
psychological difficulties experienced by critical care survi-
vors result in frequent readmissions to hospital and subse-
quent healthcare resource utilization [5–7].

ICU admission is associated with particularly high rates of
mental health complications as 33–75% of critical care survi-
vors have clinically significant psychiatric or cognitive diffi-
culties 1-year post-ICU stay [8, 9]. Rates are likely to be even
higher for those who experienced COVID-19 due to the par-
ticular stressors associated with this condition [10, 11]. This
will result in a significant need for integrated psychosocial
assessment and follow-up care for patients discharged from
critical care settings.

The RCSI group COVID recovery service was established
to provide an enhanced follow-up service to organize essential
medical care and rehabilitation for those admitted with
COVID pneumonia. The goal of the service is to deliver high
quality care, reduce duplication of services, and reduce
waiting times for patients after COVID-19. The surge of pa-
tient presentations also poses the challenge of a surge of pa-
tients for follow-up; thus a novel approach was required.

The described service is a multidisciplinary assessment and
treatment systemwhich includes a virtual phone-based assess-
ment of patients admitted to Beaumont Hospital with COVID
pneumonia. The team is made up of respiratory, intensive care
medicine, infectious diseases, and psychiatry and psychology
services to deliver appropriate and effective treatment strate-
gies for patients after admission for COVID-19 pneumonia.

During the initial pandemic surge, approximately 400 pa-
tients were required acute medical admission to Beaumont
Hospital with COVID-19 infection and 220 for the manage-
ment of severe (ward based) and critical illness (ICU) related
to respiratory failure. It is anticipated that approximately half

of these patients will need medium to long-term follow up in a
COVID survivorship clinic. It is envisioned that a large pro-
portion of patients will be discharged to the community for
integrated care with their GP and community mental health
services, or followed longitudinally by specialist services such
as respiratory medicine.

Aims of service

The overall aim of the service is to create a safe, effective, and
multidisciplinary approach for patient follow-up after a diag-
nosis of COVID-19 pneumonia. The service plan was based
on best international practice and in accordance with the
British Thoracic Society guidelines [12] on post-COVID-19
patient care. The specific goals of the service are to optimize
the usage of outpatient services by utilizing virtual assessment
for the majority of patients, to reduce the use of the emergency
department for assessment or admission, and to minimize the
impact on overstretched outpatient departments. The multidis-
ciplinary and hybrid of virtual and in-person approach de-
scribed here can also be used as an exemplar for integrated
chronic disease management and mental health service deliv-
ery in any healthcare setting during and after the COVID-19
pandemic.

Service description and overview

One hundred seventy-four patients were discharged from
Beaumont Hospital between March 15 and June 30, 2020,
after treatment for COVID-19 pneumonia. Sixty-seven per-
cent were male with a median age (IQR) of 66.5 (51–97).
Twenty-two percent were admitted to the ICU for mechanical
ventilation, 11% had non-invasive ventilation or high flow
oxygen on a specialist respiratory ward, and the remaining
67% had their care on a medical ward without the need for
specialist respiratory support.

The COVID recovery outpatient service consists of an en-
hanced and virtual pathway, supported by a weekly multidis-
ciplinary meeting involving all supporting specialties (Fig. 1).
Enrolment into the service is based on a diagnosis of pneumo-
nia on the admission chest X-ray, with a positive PCR test or a
clinical diagnosis of COVID-19. All patients have a follow-up
chest X-ray, blood testing, and complete a standardized
phone-based assessment of symptoms, mental health status,
and quality of life. Subsequently, their cases are discussed at
the COVID recovery multidisciplinary meeting (MDM). All
patients who were admitted to the ICU, or who required non-
invasive ventilation at ward level, have enhanced follow-up at
an in-person clinic. Patients who were admitted to the ward,
but did not require ICU admission or non-invasive ventilation,
have a virtual follow-up and are discharged to community
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services unless a significant residual impairment is identified.
This is then discussed at the COVID recovery MDM. This
multidisciplinary approach encourages appropriate discharge
to integrated community care with referral to relevant com-
munity services. Patients with greater medical, rehabilitation,
and psychiatric and psychological needs will have an in-
person assessment and may need a follow-up in a specialized
survivorship clinic for 12 months.

Virtual multidisciplinary assessment

British Thoracic Society guidelines [12] recommend that all
patients who were admitted to the hospital with COVID-19
pneumonia receive clinical follow-up regardless of severity.

The RCSI COVID recovery service will carry out an initial
assessment of all patients by phone at 8–12 weeks post-
discharge from the hospital or ICU. This virtual follow-up will
ascertain their level of residual symptoms after COVID-19,
functional capacity, quality of life scores, and the presence
of mental health difficulties using a standardized question-
naire. The 36-Item Short Form Health Survey (SF-36) is a
standardized evaluation of a patient’s physical and mental
health status and has previously been utilized as a tool to
quantify disability for survivors of acute respiratory distress
syndrome (ARDS) [13, 14].

This virtual clinic is run by a physician associate (PA) with
oversight and governance from respiratory and infectious dis-
eases, psychiatry, and ICU consultants. After initial basic

Fig. 1 COVID recovery clinic clinical pathway. Patients that are
hospitalized with COVID-19 pneumonia are followed up in an integrated
multidisciplinary service. All patients receive a standardized assessment
with a symptom and mental health screens and SF-36 quality of life

questionnaire. They also have a chest X-ray and blood tests. All patient
cases are discussed at the COVID recovery multidisciplinary meeting,
and a personalized plan is made
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investigations, including chest X-ray and blood tests (full
blood count, renal, liver and bone biochemistry, BNP, D-di-
mer, and serum sample for SARS-CoV-2 antibody), each case
is discussed at the COVID recovery MDM. A consensus is
reached by the MDM to triage the patient to in-person or
virtual follow-up and also if mental health follow-up is re-
quired. If no further specialist follow up is necessary, patients
will be discharged to their GP with community follow-up as
required.

Thus far, 50 patients have been reviewed at the MDM, 26/
50 have been discharged to their GP, while 24/50 will require
follow-up in the in-person COVID recovery clinic and with
other specialty clinics.

COVID recovery in-person clinic

Patients identified as having persistent symptoms or radio-
graphic changes at their initial virtual clinic review are
offered an in-person clinic follow-up. Patients who were
critically ill due to COVID-19, i.e., requiring ICU or non-
invasive ventilation, are automatically offered an in-person
follow-up at 12 weeks. This cohort of patients then re-
ceives an enhanced schedule of investigations including
pulmonary function testing and 6-min walk testing, and
some may require a CT thorax or an echocardiogram de-
pending on clinical indications. All of these investigations
will be reviewed at the COVID recovery MDM prior to
being reviewed in the in-person clinic, where a personal-
ized management plan is created for each patient. Patients
with severe functional impairments may be referred on-
ward to the COVID survivorship clinic or to a specialist
clinic as deemed necessary. The COVID recovery clinic
will also receive referrals from other RCSI group hospitals
for discussion at the MDM.

COVID survivorship clinic

Established guidelines recommend that all critical care survi-
vors should be reviewed 2–3 months after discharge, with the
majority requiring a follow-up to at least 1 year [15, 16]. The
best practice post-ICU recommendations include a follow-up
for all patients with an ICU stay of > 72 h, selected patients
with an ICU stay of > 48 h, and any ICU patient with risk
factors for psychological dysfunction [17]. Many COVID-19
survivors fulfill these criteria and are an at-risk group that
requires follow-up.

Although it is difficult to quantify improvement in out-
comes, qualitative studies have shown improvement for
patients, and subjective outcomes studies have demonstrat-
ed improvements in SF36 scores, a surrogate for quality of
life [18].

COVID recovery mental health service

The COVID recovery service implements a brief telephone
triage (Figs. 2 and 3), which includes both mental health and
cognitive symptoms. Following the initial screening, those
deemed in need of further mental health assessment and inter-
vention are followed-up with stage 2 screening, which com-
prises of a telephone call and postal questionnaires from the
COVID mental health service (COVPSYCH) team. The tele-
phone call will include a brief objective and subjective screen
of cognition. If the stage 2 screen is positive, a clinic or virtual
appointment will be arranged with the COVPSYCH team
within 4 weeks, whereby a full clinical assessment will be
carried out, including cognitive testing where appropriate. If
required, pharmacological and therapeutic intervention is in-
stigated on a case-by-case basis.

Discussion

As a novel condition, the COVID-19 pandemic has presented
clinicians with a unique challenge in regard to the appropriate
follow-up of affected patients. Among the anticipated compli-
cations of COVID-19 infection include long-term respiratory
impairment and post-ICU complications such as neuromuscu-
lar dysfunction, psychological dysfunction, and cognitive im-
pairment. This has created the necessity for an integrated and
comprehensive follow-up service, encompassing all members
of the multidisciplinary model.

While the respiratory sequelae of COVID-19 are yet to be
fully described, it is anticipated that patients will experience
some degree of persistent respiratory symptoms or disease,
reflecting the pattern of disease progression seen in the
2002–2004 SARS outbreak [19]. Prospective studies follow-
ing healthcare workers with SARS-1 showed residual physi-
ological impairment up to 2 years after infection [4]. This
deficit was mainly demonstrated in the form of reduced gas
transfer, with DLCO less than 80% of the predicted value in
over 50% of patients studied.

There is emerging evidence that suggests that pulmonary
thromboembolism is likely an under-reported morbidity asso-
ciated with COVID-19 that carries a potentially significant
burden of long-term complications including pulmonary hy-
pertension [20]. In addition, previous studies have shown that
acute lung injury is associated with pulmonary fibrosis on CT
imaging and correlates with restrictive physiology and poorer

�Fig. 2 Post-COVIDmental health service screening questionnaire. Initial
telephone triage tool to help identify patients at risk for mental health
issues or who are currently experiencing mental health or cognitive
symptoms. This system employs a traffic light system to help stratify
patients and gains consent from the patient to be enrolled to a further
in-depth cognitive and mental health assessment
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health-related quality of life [21]. These possible conse-
quences of COVID-19 pneumonia highlight the unique chal-
lenge facing clinicians in the immediate aftermath of the pan-
demic surge due to restricted access to diagnostic imaging and
pulmonary function testing due to infection control guidelines.
This is an important factor to consider within the practicalities
of any clinic structure and highlights the importance of the
multidisciplinary model for decision-making purposes.

Despite guidelines on best practice, only 30% of ICUs in
the UK and no ICUs in Ireland currently provide outpatient
follow-up [15]. Although quantitative studies are weak, qual-
itative reports suggest a clear benefit [22]. Indeed, the struc-
ture of the clinic is considered to be the important determinant
in terms of patient outcome. Inter-disciplinary teams (critical
care & respiratory medicine with occupational therapy, psy-
chology, physiotherapy, and pharmacy input) are associated

Fig. 3 Description of multidisciplinary model for mental health
assessment. A staged mental health assessment consisting initially of a
virtual triage assessment. Patients at risk for mental health or cognitive

issues continue to stage 2 of the model where they have an in-depth
assessment in person and proceed to a long-term follow-up as appropriate
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with longitudinal improvements in outcomes at 2.5-month
intervals [22].

Mental health comorbidity in the acute hospital setting is
associated with significant adverse consequences including
increased health service and other costs, prolonged length of
stay, earlier readmission rates, more frequent emergency de-
partment attendances, and poorer health outcomes [23].
COVID-19 is associated with a significant mental health bur-
den in both the acute phase and the long term [24]. Anxiety,
depression, insomnia, and post-traumatic stress disorder are
common following severe coronavirus infections [25, 26].
One-third of the first 153 COVID-19 cases reported in the
UK were diagnosed with mental health problems including
psychosis, cognitive decline, and affective disorder [24].

Challenges of implementation

Establishing a novel service of this nature presents its own
challenges in the context of an already overstretched healthcare
system. Resource management and the identification of addi-
tional staff, including a dedicated PA, have allowed for appro-
priate and timely follow-up and created a streamlined process
for all patients. The coordination and cooperation of various
departments including radiology, pulmonary physiology, phle-
botomy, psychiatry, and psychology are integral to the success
of instituting a multidisciplinary service such as this.

Some barriers we have encountered thus far are mainly fo-
cused on communication, particularly within the confines of a
virtual clinic. We recognize that limitations exist in assessing
patients over the phone, particularly in regard to language bar-
riers with patients who do not speak English as their first lan-
guage. While the SF-36 is an excellent tool to assess functional
and cognitive limitations following an acute illness, patients
may be reluctant to discuss sensitive mental health questions
over the phone. As a result, we may underestimate the burden
of physical and mental health issues in this cohort.

The practicalities of organizing an in-person clinic for any
patient group during the rapidly evolving phases of a pandem-
ic are challenging. Social distancing has reduced the volume
of patients we can assess in one sitting and creates difficulties
for patients navigating the hospital for their various investiga-
tions. Outsourcing of some initial investigations to satellite
sites has helped to ensure that all relevant investigations are
completed in accordance with our scheduling guidelines.
However, we have already seen some non-attendances in
our critical patient group as a result of mental and physical
barriers post COVID-19.

Conclusions

In summary, we have demonstrated the design and implemen-
tation of an integrated multidisciplinary service for patients

after admission to hospital with COVID-19 pneumonia. We
have already shown that this service can assess patients using
a hybrid of virtual and in-person clinics and assign appropriate
follow-up for patients with complex physical and mental
health needs. It is anticipated that this timely and comprehen-
sive approach should lead to better outcomes for a novel dis-
ease with little precedent in the literature or clinical practice in
Ireland or internationally. We envisage that our approach to
COVID-19 recovery will improve the overall quality of pa-
tient care and strengthen patient acceptance for enhanced
follow-up that may the subject of future longitudinal studies.
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