PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Heeney A, Connolly SP, Dillon R,
O’Donnell A, McSweeney T, O’Kelly B, et al. (2023)
Post-COVID care delivery: The experience from an
Irish tertiary centre’s post-COVID clinic. PLoS ONE
18(8): €0289245. https://doi.org/10.1371/journal.
pone.0289245

Editor: Kovy Arteaga-Livias, Universidad Nacional
Hermilio Valdizan Escuela Academico Profesional
de Medicina Humana, PERU

Received: November 27, 2022
Accepted: July 13, 2023
Published: August 11, 2023

Copyright: © 2023 Heeney et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.

Funding: The author(s) received no specific
funding for this work.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

Post-COVID care delivery: The experience
from an Irish tertiary centre’s post-COVID
clinic

Aoife Heeney®'*, Stephen P. Connolly', Rachel Dillon', Aisling O’Donnell’,
Tara McSweeney’, Brendan O’Kelly', Aoife G. Cotter'2, Gerard Sheehan'2, John
S. Lambert'2, Eavan G. Muldoon™2, Tara McGinty'-?

1 Department of Infectious Diseases, Mater Misericordiae University Hospital, Dublin 7, Ireland, 2 School of
Medicine, University College Dublin, Dublin 4, Ireland

* heeneyaoife @ hotmail.com

Abstract

Background

The long-term effects of SARS-CoV-2 infection and optimal follow-up approach are not well-
recognised. Here we describe the implementation of a post-COVID clinic in an Irish tertiary cen-
tre after the first wave of the pandemic. This study describes the characteristics of our patient
cohort and the operations and outcomes of the clinic, exploring some of the risk factors for
developing post-COVID syndrome and the appropriateness of the triage system employed.

Methods

All SARS-CoV-2 positive patients from March 10" to June 14" 2020 were telephone-triaged
as red, amber or green based on ongoing symptoms with clinic appointments scheduled
accordingly. All clinic visits were face-to-face with the infectious diseases medical team and
a proforma for each patient was completed. Data were collected retrospectively by review-
ing the proformas and the electronic medical record (EMR).

Results

311 patients attended the clinic. Median time from iliness to clinic appointment was 95 days
(IQR 77—-105.5). 204 patients (66%) were female, 192 (62%) were hospital staff, and the
median age was 43 years (IQR 31-53). 138 patients (44%) had required hospital admission.
At their first clinic visit 219 patients (70%) had ongoing symptoms. A further appointment
was made for 62 patients (20%). 34 patients (11%) were discussed at an MDT meeting, and
55 (18%) were referred onward to a specialist service. 85% of those triaged green, 73% of
those triaged amber, and 39% of those triaged red did not receive further follow up after one
clinic visit. Patients were more likely to require follow up with reported dyspnoea (OR 5.6;
95% Cl 2.8-11.3; p <0.001), cough (OR 3.0; 95% CI 1.1-8.4, p = 0.04), and palpitations
(OR 3.6; 95% CI 1.0-12.3; p = 0.04). Female sex was associated with increased odds of a
higher triage category (OR 1.8; 95% CI 1.08 to 3.20; p = 0.02), as was requiring admission
to hospital (OR 4.0; 95% Cl12.34 t0 6.90; p <0.001).
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Conclusion

The long-term effects of COVID-19 are significant with 70% of our cohort experiencing per-
sistent symptoms. Persistent dyspnoea, cough and palpitations were associated with
increased need for follow up. This study also suggests that a traffic light telephone-triage
service followed by a face-to-face medical-led clinic could be an effective way of identifying
patients who require further management.

Introduction

COVID-19, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion, has had a huge global impact since its recognition in late 2019. In January 2020 the WHO
declared COVID-19 a public health emergency; by March a pandemic had been declared [1].
As of November 2022, there has been over 600 million documented infections and over 6 mil-
lion deaths [2].

While a vast amount of research has been conducted on COVID-19 to date, the predomi-
nant focus has been on the acute phase of the illness; particularly the epidemiology, clinical fea-
tures, prognosis, immunology and potential therapeutics [3, 4]. COVID-19 is a systemic
disease and although it predominantly affects the respiratory system [5], disturbances in the
cardiovascular, coagulation and gastrointestinal systems have been described [6].

There is significant interest in so-called post-COVID syndrome or long COVID’, a spec-
trum of variable symptoms and signs following initial infection. It appears to be a multisystem
condition, sometimes occurring after a relatively mild initial illness [7, 8]. Post-COVID syn-
drome is defined by the National Institute for Health and Care Excellence (NICE) as ‘signs
and symptoms that develop during or after an infection consistent with COVID-19 which con-
tinue for more than 12 weeks and are not explained by an alternative diagnosis’ [9]. The esti-
mated incidence of post-COVID syndrome is significant with one study reporting 57% of
patients having at least one feature of long-COVID 6 months post initial illness [10].

This novel condition presents many challenges given its multisystem nature and variable
correlation with the severity of initial illness. The underlying pathophysiology of the condition
remains unclear, and there are no proven directed therapies. There is a small, evolving evi-
dence base but there is no standardised screening or management framework [9]. However, a
multidisciplinary approach has been widely recommended for these patients [9, 11]. Further
research is merited to establish clear screening and diagnostic criteria, management guidelines
and follow up pathways.

The purpose of this study was to determine the clinical characteristics of patients who
attended the post-COVID clinic in our hospital and the long-term effects of their SARS-CoV-
2 infection, as well as exploring some of the risk factors for developing the condition and the
appropriateness of the triage system employed. We also aim to describe the operations and
outcomes of this new clinic which was established in a large tertiary referral hospital in
response to the evolving healthcare needs associated with the pandemic.

Study methodology
Ethics statement

This study was approved by the MMUH institutional review board (reference 1/378/2221
TMR). Consent was waived for this study due to the full anonymisation of data.
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Clinic background

The Mater Misericordiae University Hospital (MMUH) established a Post-COVID Clinic in
June 2020 to follow up all patients who tested positive for SARS-CoV-2 on polymerase chain
reaction (PCR) testing through hospital services during the first wave of the pandemic
(between March 10" and June 14™ 2020). The majority of these patients were tested and diag-
nosed through the hospital, did not meet criteria for admission, and were monitored remotely
via a COVID virtual clinic (CVC) using SpO, readings, heart rate readings and dyspnoea
scores [12]. The rest of the clinic cohort encompassed those that were admitted to hospital
with COVID-19 and those with hospital acquired COVID-19.

The purpose of the post-COVID clinic was to review all patients after their acute illness and
to screen for potential sequelae of their SARS-CoV-2 infection. It was conceived as a follow-up
service that would rule out acute or life-threatening complications, to determine if persistent
symptoms were caused by post-COVID syndrome or a new, unrelated diagnosis, and refer on
to a specialist service for ongoing care if needed. It provided direct access to the wider multi-
disciplinary team, reducing service duplication and waiting times.

Triage process. The CVC team contacted patients by phone and assessed their current
symptoms as red (chest pain, shortness of breath at rest or on minimal exertion), amber (all
other symptoms including shortness of breath on exertion) or green (no symptoms). Follow
up outpatient appointments were scheduled on the basis of their triage category.

Those triaged as red were contacted the same day by an infectious diseases registrar for a
secondary phone assessment to determine the requirement for immediate review, next day
assessment or assessment within 1 week. Those identified as amber were offered an outpatient
appointment within 8 weeks. Those classified as green did not automatically receive an outpa-
tient appointment, and were accommodated as service constraints permitted, or if a strong
preference was expressed by the patient in their interaction with the service.

Clinic visit. All clinic visits were face to face visits with a member of the infectious diseases
medical team, with oversight by an infectious diseases consultant. A proforma was developed
to document symptoms, diagnostics requested and follow up plans at each patient’s first post-
COVID clinic visit. A Post-COVID multidisciplinary team (MDT) algorithm was developed
to inform the triage system and first clinic attendance, specifically detailing when to consider
further investigations [Fig 1].

Multidisciplinary meeting. Given the multisystem nature of post-COVID syndrome the
Mater hospital also established a post-COVID MDT meeting to run in conjunction with the
post-COVID clinic. Four post-COVID MDT meetings were held over July and August 2020;
attended by the infectious diseases and respiratory medical teams, clinical psychology, physio-
therapy, occupational therapy, and medical social work. The main criteria for MDT discussion
were patients with significant or unusual symptoms, patients whose symptoms did not fulfil
the clinic algorithm pathway, and patients requiring psychology or medical social work input.
Decisions were made regarding the utility of further post-COVID clinic appointments, investi-
gations and referrals. All investigations and referrals were requested via our EMR, regardless
of whether patients were discussed at these meetings or not.

Study objectives

The objective of this study was to determine the characteristics of patients reviewed in our
post-COVID clinic and to document their long-term outcomes. Additionally, we aimed to
describe the operations and outcomes of a new post-COVID clinic in a large tertiary referral
hospital with a high incidence of COVID-19, analysing also the some of the risk factors for
developing the condition and the suitability of the triage system employed.
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MMUH POST COVID MDT CLINIC
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CVC clinic staff cont: disch d pati r ient follow up.
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exertion. Chest pain / tightness cough, fatigue, shortness of breath on
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Red flag symptoms assessed by phone Early OPD appointment Late Summer OPD appointment.
by ID reg and either emergency or sub- offered

acute reassessment

[ List of all Orange and Green patient sent to Admin ]

Scheduled CVC lead e-mails St Team Lead at end of triage call process
Bernard’s Ward Lead and ID admin 3
with list of planned ?ssessmems > 14 day before appointment:
(place and time) Appointment letter issued by specialty admin
£ [3 Includes guidelines for social distancing
- & details of di ic appoi if applicabl
EMERGENCY SUBAC‘::NT 7
REASSESSMENT REASSESS|
Please refer to St Bernard's or 48 hours before appointment:
Community to 1D Clinic Admin/triage nurse contacts patient by phone:
COVID-19 Cohort Risk assessment for COVID-19 symptoms
Area Algorithm for ¢ Details of
admissions pathway confirmed

Day of OPD: Patient presents to Clinic 6,
is given a mask and risk assessed.

1D clinical review

Proforma completed on Patient Centre, Save and Close, Verify to ensure other stakeholders can review
Initial assessment including chest x-ray, bloods, +/- ECG completed. 1 min sit to stand test — if desat request
urgent PFTs

+ Onward referrals / diagnostic plan noted. Printed Proforma filed in patient records

Copy of proforma filed to MDT folder to be reviewed at weekly MDT (Monday, 1pm, Fintan Gunne)

* MDT recorded on Patient Centre including of MDT including onward (need to verify)
RESPIRATORY CARDIOLOGY NEUROLOGY
* Persistent or Unexplained Dyspnoea * Cardiac chest pain « Symptoms or signs of focal
+ Chronic Cough * Clinically obvious heart failure neurological deficit
* Pleuritic pain * New onset dysrhythmia * New headache or change in pre
v * Significant new ECG changes existing headache syndrome
Oximetry, CXR and PFTs completed: * New i hi iti * New itive change
QO Pulse Oximetry < 92% v
Q Persistent Abnormal CXR findings Referral to Cardiology and/or cardiac Refer for review to Neurology
Q Abnormal PFTs testing if not done already
v Q e COAGULATION
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review Q sne VTE
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O Dietetics-Weight loss; muscle wasting; loss of appetite; taste and smell

Q Podiatry- Signs of Peripheral Vascular Disease and/or skin lesions/breakdown

O Audiology- Reduced Hearing; Tinnitus and/or Vertigo

1D Post COVID

Fig 1. Post-COVID MDT clinic algorithm (Version 1.7, dated 19/07/2020).
https://doi.org/10.1371/journal.pone.0289245.9001

Study design

This was a retrospective study of anonymised patient data. Data were collected from proformas
that were filled out at every patient’s first visit to the post-COVID clinic and from our institu-
tion’s EMR.

Data collected included demographic data, clinical data from the time of their initial
COVID-19 illness, clinical assessments from the time of their first clinic visit, further investiga-
tions ordered and specialist referrals made, and MDT meeting outcomes. Any investigation
ordered or specialist referral made from the clinic was as part of the standard of care for
enrolled patients and not for research purposes.

Study population. All patients who were living independently and had been treated by
MMUH for COVID-19 in the first wave of the pandemic (between March 10" and June 14®
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2020) and who had been triaged for the post-COVID clinic were included. This included
patients admitted to the hospital and those monitored remotely via our COVID virtual clinic.

Patients with COVID-19 who were discharged to residential homes or nursing homes were
not included in the phone triage on the basis of perceived difficulties contacting patients, logis-
tic and infection prevention and control issues with arranging transfers to the clinic from resi-
dential homes. Similarly, it was anticipated that, unlike community-based patients who
anecdotally have limited access to primary care, their general practitioner (GP) or Medicine
for the Elderly consultant with clinical governance for their care would manage them locally.

Statistical analysis. All analysis was carried out using IBM SPSS Statistics for Windows,
Version 26. Data is presented as n (%) or median (interquartile range (IQR)) unless otherwise
stated. Missing data values are reported in the analysis. y” test was used for categorical vari-
ables and the Mann-Whitney U test was used for non-parametric continuous variables. An
ordinal regression model was used to test whether patients’ baseline characteristics or features
of their index illness predicted their subsequent triage category at follow up, with o set at 0.05,
95% confidence intervals (CIs) and odds ratios (ORs) calculated. Binary logistic regression was
used to correlate likelihood of requiring follow up with individual reported post-COVID
symptoms.

Results

Six-hundred and forty-two patients were triaged for outpatient post-COVID clinic appoint-
ments. There was no response from 24 patients, and 5 patients had died since discharge. The
cause of death of these patients was not recorded. Of the patients triaged, 311 patients attended
their post-COVID clinic appointment and 111 failed to attend. A further 191 patients had no
data available as no appointment was offered or there was no proforma on the EMR available
[Fig 2].

Of the 311 patients that attended our post-COVID clinic, 114 (37%) had been triaged as
green, 169 (54%) as amber and 28 (9%) as red. The median time from positive PCR test to first
clinic appointment was 95 days (IQR 77-105.5). The median age was 43 years (IQR 31-53),
204 (66%) were female and 192 (62%) were healthcare workers.

Of those who attended, 138 patients (44%) had required hospital admission during their
index COVID illness. The remaining 173 patients had been managed remotely by our CVC.
Of the 138 patients admitted, 17 (12%) had required admission to critical care (intensive care
unit (ICU) or high dependency unit (HDU)) and 69 (50%) had required supplemental oxygen
therapy. Fifty-one patients (37%) had required supplemental oxygen via nasal prongs or ven-
turi mask, 9 (6.5%) had required high flow nasal oxygen or non-invasive ventilation, and 9
(6.5%) had required invasive ventilation. Overall, the median length of admission was 6 days
(IQR 2-10).

At their initial post-COVID clinic visit 221 of 311 patients (71%) had ongoing symptoms.
The most common symptoms were dyspnoea (30%) and fatigue (33%), followed by chest pain
(13%), cough (9%) and loss of taste or smell (9%). Symptoms were not documented for 6
patients (2%). Twenty-four patients (8%) had not returned to work and 22 (7%) reported
mood disturbance [Table 1].

There were a number of clinical investigations performed or requested at the first clinic
visit. The most frequent investigations performed included laboratory blood tests (231
patients, 74%), chest plain film radiograph (256 patients, 82%) and ECG (28 patients, 9%).
Computed tomography (CT) of the thorax was requested for 11 patients (4%), pulmonary
function tests (PFTs) were requested for 60 patients (19%), 23 (7%) had an echocardiogram
requested, and 11 (4%) were booked for a 24-hour holter monitor. The referral rate of patients
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No response to telephone call

(n =24)

Did not attend appointment Data unavailable

(n=111) (n=191)

Attended Post
COVID Clinic

Green (n=114)

Amber (n= 169)

(n=311) Red (n=28)

No further follow up required Further follow up required

(n=231) (n=62)

\ 4
I Onward referral (n =83)

Respiratory Physio Psychology Neurology

(n=36) {n=16) {n=13)

(n=3)

Fig 2. Flow chart of patients from initial triage to onward referral.

https://doi.org/10.1371/journal.pone.0289245.9002

to other specialist services was low at the first clinic visit with 10 (3%) patients referred to the
respiratory service, 8 (3%) patients referred to cardiology, 7 (2%) patients referred to our psy-
chology service and 7 (2%) to physiotherapy. Further post-COVID clinic follow up was
arranged for 62 (20%) patients and 34 (11%) patients were deemed to require discussion at the
COVID MDT meeting. The majority of patients attending the post-COVID clinic (231
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Table 1. Symptoms at 1** clinic visit.

Symptoms n (%)
Cough 28 (9%)
SOB 92 (30%)
Fatigue 102 (33%)
Chest pain 39 (13%)
Anosmia/loss of taste 27 (9%)
Palpitations 13 (4%)
Headache 18 (6%)
Mood disturbance 22 (7%)
Arthralgia 17 (5%)

https://doi.org/10.1371/journal.pone.0289245.t001

patients, 74%) did not require further follow up or MDT discussion, and were discharged
from the clinic after one visit.

We analysed the likelihood of requiring follow up with individual reported post-COVID
symptoms. Patients were more likely to require follow up with reported dyspnoea (OR 5.6;
95% CI 2.8-11.3; p <0.001), cough (OR 3.0; 95% CI 1.1-8.4; p = 0.04), and palpitations (OR
3.6; 95% CI 1.0-12.3; p = 0.04). Patients were more likely to require MDT discussion in the
event of on-going dyspnoea (OR 4.8; 95% CI 2.1-10.7; p < 0.001) or cough (OR 4.8; 95% CI
1.7-13.5; p = 0.003).

At subsequent post-COVID clinic follow up, there were 25 additional referrals to the respi-
ratory service, 8 referrals to physiotherapy, 6 to psychology, 3 to cardiology, 2 to neurology, 1
to haematology and 1 to dermatology. Total referrals to each specialty are outlined in Fig 2.

Further analysis by triage category

There were 114 (37%) patients triaged as green, 30 (26%) of which had required hospital
admission. Of those admitted, 4 (4%) had required admission to critical care. Of those triaged
green, 85% did not receive any form of further follow up after one clinic visit. Of the 169 (54%)
patients triaged as amber, 88 (52%) had required hospital admission and thirteen (8%) had
required a critical care admission. Of this group, 73% did not receive any form of further fol-
low up after one clinic visit. Lastly, of the 28 (9%) patients who were triaged as red, 22 (79%)
had required hospital admission. There were no admissions to critical care but oxygen therapy
had been administered to 8 (29%) patients. Eleven (39%) of those triaged red did not receive
any form of follow up after one clinic visit. Overall a slightly greater proportion of those in the
amber or red category required follow up appointments rather than those assigned to the
green triage category (19.3% versus 11.4%; one-sided p = 0.047) [Tables 2 and 3].

An ordinal regression model was used to test if patients’ baseline characteristics or features
of their index illness predicted their subsequent triage category at follow up. The overall regres-
sion was statistically significant (pseudo R* = 0.076, p < 0.001). Female sex was associated with
increased odds of a higher triage category (OR 1.8; 95% CI 1.08 to 3.20; p = 0.02), as was
requiring admission to hospital (OR 4.0; 95% CI 2.34 to 6.90; p < 0.001). No significant rela-
tionship between age or presence of any baseline chronic condition (chronic airways disease,
hypertension, diabetes mellitus or ischaemic heart disease) was noted. A separate model ana-
lysing admitted patients found no relationship between surrogate markers of disease severity
and subsequent triage category, i.e. requirement of supplemental oxygen, non-invasive ventila-
tion, length of stay, or HDU/ICU admission. As per Table 2 there does appear to be signifi-
cantly more patients in the amber group who required supplemental O2 and ICU admission
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Table 2. Baseline characteristics and COVID-19 severity by triage category.

Patient Baseline Characteristics Total (n = 311) Green (n=114) Amber (n =169) Red (n =28) p
Age (Years): median [IQR] 43 [31,53] 37 [30,50] 44 [32,54] 48 [42, 53] 0.02
Sex (Female): n (%) 204 (66) 72 (63) 113 (67) 19 (68) 0.79
Staff: n (%) 192 (62) 85 (75) 97 (57) 10 (36) <0.001
Interval between initial positive test result and clinic (days) 94 (77-106) 102 [96-118) 82 [70-99] 72 [63-85] <0.001
Co-morbid conditions

Chronic airways disease n (%) 51 (16.4) 14 (10) 29 (17.2) 8 (29) 0.105
Diabetes: n (%) 24 (8) 10 (9) 9(5) 1(4) 0.87
HTN: n (%) 52 (17) 18 (16) 27 (16) 6 (21) 0.5
IHD: n (%) 11 (4) 3(3) 5(3) 2(7) 0.5
Obesity: n (%) 9(3) 4(3.5) 2(1) 3(11) 0.28
Current or ex-smoker: n (%) 9 (3) 1(1) 5(3) 2(7) 0.13
Severity of COVID-19 illness

Asymptomatic: n (%) 8(3) 5(4) 3(2) 0 (0) 0.29
Hospital Admission: n (%) 138 (44) 30 (26) 88 (52) 22 (79.0)

Length of admission (Days): median [IQR] 6 [2,10] 5(2,9] 7 [2,13] 5(3,78] 0.04
HDU admission: n (%) 5(2) 3(3) 2 (1) 0(0) 0.5
ICU admission: n (%) 12 (4) 1(1) 11 (7) 0(0) 0.03
Required supplemental O2 during admission n (%) 70 (23) 15 (13) 47 (28) 8(29) 0.01
Required NIV/HFNO during admission n (%) 10 (3) 4 (4) 6 (4) 0(0) 0.6

https://doi.org/10.1371/journal.pone.0289245.t1002

Table 3. Clinical outcomes by triage category.
Clinic Outcomes

MDT discussion: n (%)

Further Post-COVID clinic follow-up: n (%)
Patients requiring onward referral: n (%)

Discharged after 1 visit: n (%)
https://doi.org/10.1371/journal.pone.0289245.t003

but no statistically significant association was borne out when multivariate analysis was
performed.

Discussion

Our study demonstrates several key findings. Firstly it is clear that the long-term effects of
COVID-19 are significant with 70% of our cohort experiencing ongoing symptoms at time of
first clinic visit. Secondly that there is a need for specialist post-COVID clinics with multidisci-
plinary involvement given the broad spectrum of specialist referrals generated from our clinic.
Thirdly this study suggests that using a traffic light telephone-triage system is an effective way
of identifying those patients who are most in need of timely follow up.

High burden of persistent symptoms

This study demonstrates the significant proportion of patients who have persistent symptoms
several months after their initial SARS-CoV-2 infection and who required repeated follow up
appointments. The most common symptoms described in our patient population were fatigue,
dyspnoea, chest pain, cough, and altered smell and taste. This is consistent with data from
other studies. Huang et al. described a cohort of 1733 patients who had previously been
infected with SARS-CoV-2. Six months post infection, 76% of patients reported at least one

Total (N = 311) Green (N =114) Amber (N = 169) Red (N =28)
34 (11%) 5 (4%) 15 (9%) 14 (50%)

62 (20%) 14 (12%) 41 (24%) 7 (25%)

56 (18%) 10 (9%) 30 (18%) 16 (57%)
231 (74%) 97 (85%) 123 (73%) 11 (39%)
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persistent symptom, with the most common symptoms being fatigue, muscle weakness and
difficulties with sleep [13]. Bellan et al. also described common persistent symptoms seen in
their study cohort 4 months after initial illness with one third of patients describing persistent
arthralgia and myalgia [5]. Interestingly, our cohort reported a much lower rate of these symp-
toms with approximately 5% describing arthralgia, demonstrating the wide variation in post-
COVID symptoms.

A significant proportion of our cohort remained out of work (8%) or disclosed ongoing
alterations of mood (7%). It is speculated that overall quality of life may be impacted by post-
COVID syndrome, although this was not directly measured. The link between post-COVID
syndrome and adverse psychological outcomes has been well described in the literature [14].
Troyer et al.’s article published in April 2020 predicted a high burden of neuropsychiatric con-
sequences of SARS-CoV-2 infection and emphasised the vital need for close monitoring of
such symptoms in those exposed to the virus [15]. One retrospective cohort study of over
200,000 patients demonstrated significant rates of neurological and psychiatric diagnoses in
the 6 months post COVID-19 diagnosis with an estimated incidence of 33% [16]. A recent
meta-analysis reported anxiety and depression rates of 23% and 12% respectively amongst
patients with post-COVID syndrome [17].

Of note there was a large volume of non-attendance to the clinic which may introduce bias
into these results. Of the 110 patients who failed to attend, 57 had been triaged as green, 52 tri-
aged as amber and 1 triaged as red. All those triaged as green had returned to baseline and
were asymptomatic at time of triage phone call. Data is unavailable regarding the clinical status
of the amber or red patients. It is possible that the patients who didn’t attend the clinic were
those with milder symptoms leading to the cohort being overrepresented with symptomatic
patients. The exact reasons for clinic non-attendance however are not known.

With regards to the 191 patients who had no data available, 9 of these patients had been tri-
aged as amber but unfortunately the clinic proforma was not available on EMR. The other 182
patients were triaged as green and were not offered an appointment due to clinic constraints.
Assuming the majority of these patients were asymptomatic or had mild symptoms, this is also
contributing to the overrepresentation of symptomatic patients within the analysed cohort.

Multidisciplinary approach

It is clear that patients with post-COVID syndrome have heterogenous symptoms but the
underlying pathophysiology of the syndrome remains poorly understood. It has been recom-
mended by several organisations [7, 18, 19] that patients with COVID-19 should have some
form of follow up care, particularly if they had required hospitalisation or if they have new or
persistent symptoms. Individuals discharged from hospital after acute COVID-19 have been
shown to have an increased risk of mortality, readmission, and multiorgan dysfunction com-
pared with the general population [20].

The main approach of post-COVID care at present is to rule out acute or life-threatening
complications and to determine if persistent symptoms are caused by post-COVID syndrome
or a new, unrelated diagnosis. Once these initial investigations are carried out the mainstay of
treatment is multidisciplinary supportive care [18].

The multidisciplinary approach has been shown to be crucial in post-COVID care given the
heterogenous nature of post-COVID syndrome [11]. The patients in our cohort reported a
broad spectrum of symptoms generating a large volume and spread of investigations and spe-
cialist referrals, with referrals made to respiratory, cardiology, psychology, physiotherapy, neu-
rology, haematology, and dermatology. The clinic provided streamlined access to the
multidisciplinary team through our MDT meeting.
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Our clinic model

Despite the recommendation to establish post-COVID care pathways, there is no standardised
framework to create or implement these pathways. NHS England recommend hospitalised
patients should have a 12 week post hospital discharge assessment and those admitted to criti-
cal care should have a multidisciplinary clinic assessment at 4-6 weeks post discharge. Those
managed in primary care should seek referral to a post-COVID assessment clinic through
their GP if they have persistent or new symptoms [18].

Our clinic model consisted of a nurse-led telephone triage service followed by a medical-led
face to face clinical assessment. The triaging service we developed appears to have been effec-
tive with those triaged as red generating the most investigations and onward referrals and
those triaged as green most likely to be discharged from the clinic after one visit. This may
help other healthcare settings in determining which patients merit referral to a specialist post-
COVID clinic. Moreover, it may allow determination and planning of resources required to
maintain operation of a multidisciplinary post-COVID clinic, dependent on the average num-
bers of patients referred with red triage category symptoms. A study by Menges et al found an
association between need for follow up and a number of factors such as initial hospitalisation,
age > 40 years, female sex, and symptoms of dyspnoea, fatigue, and depression [21]. This was
reflected in our cohort with female sex and hospitalisation both associated with higher odds of
a higher triage category, however we did not find any other statistically significant
associations.

Interestingly, the severity of our patient’s post-COVID syndrome did not necessarily corre-
late with the severity of their initial illness. For example, none of the patients who were triaged
as red had required admission to critical care and we found no relationship between surrogate
markers of disease severity and subsequent triage category. This highlights the importance of
devising a system that can identify patients with severe or persistent symptoms instead of bas-
ing the need for follow up care solely on the severity of initial COVID-19 illness.

Limitations

The large volume of non-attendance to the clinic is a potential source of bias to the study. For
instance, those that felt well may have not felt the need to attend our service, therefore over
representing the cohort with symptomatic patients. Secondly, the relatively high proportion of
healthcare workers undermines the generalisability of our findings to the greater population,
with staff members, including those in the green triage category, likely having greater access to
the clinic and therefore occupying the majority of that group. While genomic sequencing data
for our cohort was not available, on the basis of the timing of our recruitment we assume that
our cohort was infected exclusively with the original Wuhan variant of SARS-CoV-2, which
has been subsequently replaced with the Alpha (B.1.1.7), Delta (B.1.617.2) and Omicron
strains of the virus, amongst others. It remains unclear how the presentation of post-COVID
syndrome will differ in individuals infected with these newer variants [22]. Lastly, we did not
capture the post-COVID course of our elderly patient population living in residential care. A
study with a longer follow up period, encompassing the healthcare sought by participants in
other settings, and which assessed the alternative diagnoses for patients” symptoms would also
provide insight into the reliability and necessity of the investigations performed by our service,
however this was beyond the scope of this paper.

Conclusion

The burden of post-COVID symptoms are significant with 70% of our cohort experiencing
persistent symptoms. Persistent dyspnoea, cough and palpitations were associated with
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increased need for post-COVID follow up care. We found no association between the severity
of initial illness and the severity of post-COVID symptoms, highlighting the difficulty of
detecting patients most in need of follow up care. This study describes the implementation of a
specialist multidisciplinary post-COVID clinic, and we suggest that a traffic light telephone-
triage service followed by a face-to-face medical-led review could be an effective way of identi-
fying these patients. Longer follow-up studies in a larger population are necessary to under-
stand the full spectrum and duration of health consequences from COVID-19.
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