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Introduction: The COVID-19 pandemic has led to changes in NHS surgical service provision, including reduced
elective surgical and endoscopic activity, with only essential emergency surgery being undertaken. This, com-
bined with the government-imposed lockdown, may have impacted on patient attendance, severity of surgical
disease, and outcomes. The aim of this study was to investigate a possible ‘lockdown’ effect on the volume and
severity of surgical admissions and their outcomes.

Methods: Two separate cohorts of adult emergency general surgery inpatient admissions 30 days immediately
before (February 16, 2020 to March 15, 2020), and after UK government advice (March 16, 2020 to April 15,
2020). Data were collected relating to patient characteristics, severity of disease, clinical outcomes, and
compared between these groups.

Results: Following lockdown, a significant reduction in median daily admissions from 7 to 3 per day (p < 0.001)
was observed. Post-lockdown patients were significantly older, frailer with higher inflammatory indices and rates
of acute kidney injury, and also were significantly more likely to present with gastrointestinal cancer, obstruc-
tion, and perforation. Patients had significantly higher rates of Clavien-Dindo Grade >3 complications
(p =0.001), all cause 30-day mortality (8.5% vs. 2.9%, p = 0.028), but no significant difference was observed in
operative 30-day mortality.

Conclusion: There appears to be a “lockdown” effect on general surgical admissions with a profound impact;
fewer surgical admissions, more acutely unwell surgical patients, and an increase in all cause 30-day mortality.
Patients should be advised to present promptly with gastrointestinal symptoms, and this should be reinforced for
future lockdowns during the pandemic.

1. Introduction

In early December 2019, the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), a novel coronavirus, emerged in the city of
Wuhan, Hubei, China [1,2]. The first cases of this virus were detected in
the United Kingdom (UK) on the January 31, 2020 [3], and since then
over 275,000 patients have had confirmed infection and over 39,000
have died [4].

As part of the response to the pandemic, on March 16, 2020 the UK
government advised that people with certain health conditions should
‘shield’ and avoid all contact with others. The remainder of the popu-
lation were directly instructed to avoid all ‘non-essential’ travel unless to

seek emergency medical care, or for one period of exercise, or to obtain
necessary food [5]. From this time, the UK was in a period of ‘lockdown’
to mitigate the transmission of the virus. In an attempt to protect pa-
tients, surgeons and other staff from infection, the Intercollegiate Board
of the Four Royal Colleges of Surgeons and the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) released initial
guidance in March 2020 which advised surgeons to consider open sur-
gery over laparoscopic surgery and to only operate in immediately
lifesaving emergencies [6,7]. To maximise inpatient and critical care
capacity for the pandemic, on the March 17, 2020 NHS England and
NHS Improvement advised all trusts to postpone all non-urgent elective
operations from the 15th of April at the latest [8], however many trusts
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implemented this instruction shortly after it was issued.

In response to government instructions, patients who normally
attend with acute medical issues were therefore advised only to travel in
a medical emergency [5]. Following this there was a decrease in hospital
presentations, with one million less attendance at Accident and Emer-
gency (A&E) in April 2020 (916,581) compared to February 2020 (1,
969,691) [9]. Across multiple countries, healthcare systems and speci-
alities there is increasing evidence of a significant reduction in atten-
dance and delays in presentation which is resulting in poorer patient
outcomes [10-13]. A Spanish cohort [14] identified a 65.4% decrease in
emergency surgical activity, a delay in presentation from symptom onset
(from 42.1 to 70.8 h), and an increased proportion of presentations with
non-deferrable emergency conditions, such as obstruction and incar-
cerated hernia. Consequently, patients requiring specialist care may
either not present at all, or present with advanced disease due to their
delayed presentation.

The aim of this study was to investigate the impact of the UK Gov-
ernment’s ‘lockdown’ on the volume and severity of surgical admissions
during the COVID-19 pandemic by evaluating changes in the aetiology
of presentations, management approach and short-term outcomes for
these patients. These observations may be utilised to inform future
surgical practice during subsequent COVID-19 surges locally and may
help to inform surgical decisions across the NHS.

2. Methods
2.1. Study design and participants

Two separate cohorts of adult emergency general surgery inpatient
admissions immediately before and during the COVID-19 pandemic at a
large University hospital in the North of England providing specialist
services to a population of over 450,000 people) were included in this
study. These cohorts were defined by admission 30 days prior to, or 30
days following, UK Government instruction regarding ‘non-essential’
travel on the March 16, 2020 [5] referred to as day 1 of the beginning of
‘lockdown’. Consecutive emergency admissions to the hospital in the 30
days prior to the lockdown (February 16, 2020 to March 15, 2020) were
referred to as the historical cohort (pre-lockdown group) and this data
was collected retrospectively. Those who were admitted from the March
16, 2020 to April 15, 2020 were the study cohort (post-lockdown group)
with prospective data collection. The main inclusion criteria were any
adult (>16 years old) patients who were admitted for more than 24 h
requiring specialist general surgical assessment and treatment or
referred from another specialty requiring the same. Patients were
excluded from the study if they were admitted and transferred to uro-
logical services, admitted for less than 24 h, or under 16 years of age. All
patients were followed-up for 30 days following admission to obtain
short-term outcomes. The study protocol was prospectively approved as
an observational service evaluation by the Research and Development
department at the Trust. This study has been reported in line with the
STROCSS criteria [15].

2.2. Data collection

Included patients had their anonymised data extracted from pro-
spectively maintained electronic medical records, TrakCare® (In-
tersystems, Cambridge, MA, USA) using a standardised data collection
form. These included demographic, clinical, laboratory, treatment, and
surgical outcomes. Data were collected retrospectively for the historical
cohort, and prospectively for the study cohort. These were entered and
maintained within an encrypted spreadsheet on a secure Trust
computer.

Patient characteristics collected included patient age, gender, post-
code, and ethnicity (classified as white or Black, Asian and Minority
Ethnic (BAME)). Calculation of deprivation scores were achieved by
conversion of postal codes to Index of Multiple Deprivations scores using
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a validated online conversion tool [16]. Clinical diagnoses and
pre-existing co-morbidities were then converted to Charlson Scores
using the weightings employed by the hospital standardised mortality
ratio [17,18]. Patients’ COVID-19 status was obtained from SARS-CoV-2
RNA testing, and/or pathognomonic features on chest X-ray and
computed tomography (CT) of chest. Of note, the first documented case
of COVID-19 in the hospital was March 17, 2020.
Severity of patient presentation was accounted for by collecting:

- The National Emergency Warning Score (NEWS), to evaluate for
organ dysfunction [19].

- Initial Biochemistry and Haematology blood investigation results
including white cell count (WCC), C-reactive protein (CRP), lactate,
presence of metabolic acidosis, acute kidney injury (AKI); and if
diagnosed as pancreatitis, their Glasgow-Imrie Score [20].

- National Emergency Laparotomy Audit Risk Prediction Score [21]
(for patients who progressed to laparotomy)

- Patient’s imaging findings (including Hinchey grade [22] if diag-
nosed with diverticulitis).

Primary diagnoses were identified and documented to establish
whether there were any changes to accepted best surgical practice.
Documented management strategies were categorised into: conservative
with or without antibiotic treatment (and duration), radiological in-
terventions, and endoscopic or operative interventions. Operative in-
terventions were categorised into minor, moderate, major or complex
major according to grade of surgery [23,24]. Additionally, operations
undertaken laparoscopically or open were evaluated.

The main outcomes for this observational study were aetiology and
severity of surgical disease at presentation, initial management strate-
gies instigated, length of stay in hospital and intensive care, unplanned
readmission to hospital or intensive care, postoperative complications
(defined by the Clavien-Dindo Classification [25]), and all-cause patient
mortality within 30 days of admission and operative 30-day mortality.

2.3. Statistical analysis

The historical cohort were compared to the study cohort to assess for
any difference in admissions, severity of presentation and outcomes for
patients. Continuous variables are presented as mean (95% confidence
interval) or median (interquartile range), depending on the normality of
data distribution, and compared using the independent t-test or Man-
n-Whitney U test, as appropriate. Categorical variables are presented as
frequency with percentages, and were analysed using Pearson’s 2 test
and Fisher’s exact test. The factors associated with 30-day mortality
following admission were determined using a logistic regression model.
Clinically relevant factors with p < 0.200 in the univariable models were
entered into multivariable models. The multivariable models were built
by inclusion of variables that achieved p <0.050 and significant
improvement of model fit (reduction in Akaike’s Information Criterion
>4). A p-value <0.05 was used to denote statistical significance. Missing
data (0.1%) were excluded from analyses on a case-by-case basis. These
data were collected in Excel® 2010 (Microsoft, Redmond, Washington,
USA) and analyses were undertaken using SPSS® Statistics 25 (IBM
Corp., Armonk, NY, USA).

3. Results
3.1. Patient characteristics

During the study period, 313 patients were admitted under the care
of general surgery. There was a significant reduction in admissions
following the Government’s instruction on the March 16, 2020 (Fig. 1)
from a median of 7 to 3 daily admissions (p < 0.001). Patients admitted
during the post-lockdown period were found to be significantly more
frail than those admitted in the pre-lockdown period (Table 1); they
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Fig. 1. Weekly changes in emergency admissions to general surgery over the course of the study period. Government advice dated March 16, 2020.

** Study censored on April 15, 2020.

were older, had more co-morbidities (including hypertension, pre-
existing lung disease, and chronic kidney disease), and had a poorer
physiological function, as defined by the ASA score. Six patients were
diagnosed with COVID-19 in the 30-days following their admission in
the post-lockdown period.

Patients were more unwell at admission in the post-lockdown period
(Table 1); they had a significantly higher white cell count and CRP, as
measures of inflammation, and significantly higher rates of AKI, as a
measure of organ dysfunction through inadequate tissue perfusion.
However, there was no difference in admission NEWS score or blood
lactate, and there were no differences in NELA score for patients who
subsequently underwent laparotomy. There was no significant differ-
ence in Hinchey score for patients admitted with diverticulitis
(p=0.162), nor in Glasgow-Imrie score for patients with pancreatitis
(p=0.762).

3.2. Changes in clinical presentation and management

There was a significant increase in presentations which would be
considered higher risk and concomitant decrease in low risk admissions
(Table 2). Patients were significantly more likely to present with GI
cancer, GI obstruction, and GI perforation, and less likely to be admitted
with non-specific abdominal pain and superficial infections or abscess.

In the group admitted following lockdown, a significantly higher
proportion of patients were imaged following admission, from 43% to
63.2% (p =0.001). Management strategies observed in the study group
included radiological intervention in the form of percutaneous drainage
being increasingly utilised, laparoscopic surgery was undertaken
significantly less frequently than open surgery, and significantly less
minor procedures were undertaken. On sub-analysis of patients who
underwent laparotomy (15 in historical group and 16 in study group),
there were no significant differences in patient demographics, aetiology,
or baseline severity.

There were changes in the management approach to individual
presenting conditions between the study groups (Fig. 2), however no
statistically significant differences were found.

3.3. Clinical outcomes

Patients admitted post-lockdown had a significantly longer hospital
stay (Table 3), and had higher rates of Clavien-Dindo Grade >3 com-
plications (p =0.001), even when mortality was excluded from com-
plications (p=0.025). All-cause 30-day mortality rates were
significantly higher post-lockdown (8.5% vs. 2.9% prior, p = 0.028), but

261

no differences was observed in operative 30-day mortality (1 (6.7%) vs.
2 (12.5%), p=0.999). Of the 6 patients who were diagnosed with
COVID-19 after admission, 2 had no surgery, 2 had a sub-total colectomy
for bowel obstruction, 1 had a right hemi-colectomy for cancer, and 1
had a laparoscopic appendicectomy; all recovered and were discharged
home without significant adverse outcome.

On multivariate logistic regression analysis (Table 4), significant
predictors of 30-day mortality at admission were increasing number of
co-morbidities, NEWS score, NELA score, blood lactate and the presence
of AKI. Presentations with gastrointestinal perforation and ischaemic
bowel were associated with significantly higher risk of 30-day mortality.

4. Discussion

To our knowledge, this study is the first to describe the impact of
‘lockdown’ on emergency general surgical admissions in the UK during
the COVID-19 pandemic. We note a significant reduction in surgical
admissions following lockdown, which reflects national and interna-
tional findings [9,14,26-28], and the reasons for this are likely multi-
factorial. One reason for the reduction, may be the ‘gatekeeper’ effect,
where the surgical team has managed patients without admission. The
American and UK Surgical Colleges advised staff to minimise unnec-
essary admissions and manage conditions conservatively where
possible, such as mild appendicitis or cholecystitis [6,29]. However, the
‘gatekeeper’ effect is likely to be minimal in this study as there were no
significant differences in management of surgical patients before or after
lockdown, and our findings are replicated in different surgical special-
ities and in different healthcare systems [14,27,28,30]. Any reported
effect may also be mitigated by possible healthcare avoidance during the
months preceding lockdown.

Patients admitted following lockdown were older, frailer and more
acutely unwell. In the UK, patients who have high risk co-morbidities
were advised to ‘shield’ and avoid all face-to-face contact [31]. We
identified a higher proportion of patients admitted with multiple
co-morbidities, and with higher risk medical co-morbidities — hyper-
tension, pre-existing respiratory disease, and chronic kidney disease —
which are predictive of poorer outcomes if diagnosed with COVID-19
[32-34]. Patients had higher biochemical markers of inflammation
(WCC and CRP) and organ dysfunction (AKI) at admission. Whilst spe-
cific medical comorbidities did not predict 30-day mortality on logistic
regression, evidence of organ dysfunction in this surgical cohort were
independent predictors of mortality (increasing NEWS score, lactate,
and the presence of acute kidney injury).

Changes in clinical presentations to surgical specialties have been
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Table 1
Characteristics and clinical severity of patients admitted to general surgery
during the COVID-19 pandemic, by study period.
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Table 2
Comparison of clinical diagnosis and management strategy for patients admitted
to general surgery during the COVID-19 pandemic, by study period.

Pre-Lockdown Post-Lockdown

Patient Overall p-
Characteristics (n=207) (n=106) (n=313) value
Age*i 50.5 57.5 52.8 0.002
(47.8,53.1) (53.9,61.1) (50.7,55.0)
Gender 0.687
Male 81 (39.1) 39 (36.8) 120 (38.3)
Female 126 (60.9) 67 (63.2) 193 (61.7)
Ethnicity 0.199
White 197 (95.2) 104 (98.1) 301 (96.2)
BAME 10 (4.8) 2(1.9) 12 (3.8)
Deprivation Quintile 0.660
1 (Most) 94 (45.4) 49 (46.2) 143 (45.7)
2 38 (18.4) 22 (20.8) 60 (19.2)
3 18 (8.7) 13 (12.3) 31 (9.9)
4 25 (12.1) 10 (9.4) 35(11.2)
5 (Least) 32 (15.5) 12 (11.3) 44 (14.1)
Charlson 3.8(2.9,4.7) 6.5 (5.1,7.9) 4.7 (4.0,5.5)  0.001
Comorbidity
Score*t
Hypertensive 33 (15.9) 31(29.2) 64 (20.4) 0.006
Pre-existing 28 (13.5) 24 (22.6) 52 (16.6) 0.040
Respiratory
Disease
Diabetes Mellitus 26 (12.6) 16 (15.1) 42 (13.49) 0.534
Heart Failure 11 (5.3) 8(7.5) 19 (6.1) 0.434
Obesity (BMI 56 (27.1) 35(33.0) 91 (29.1) 0.271
>30)
Chronic Kidney 8(3.9 11 (10.4) 19 (6.1) 0.022
Disease
ASA Classification 0.073
1 21 (31.3) 6 (16.7) 27 (26.2)
2 33 (49.3) 15 (41.7) 48 (46.6)
3 9(13.4) 12 (33.3) 21 (20.4)
4 4(6.0) 3(8.3) 7 (6.8)
COVID-19 Diagnosis 0 (0.0) 6 (5.7) 6(1.9) 0.001
Clinical Condition
NEWS Score 2.0 (1.7,2.2) 1.9 (1.5,2.3) 1.95 0.814
(Admission) *} (1.7,2.2)
White Cell Count 11.5 12.9 12.0 0.028
(Admission) *{ (10.8,12.2) (11.8,14.1) (11.4,12.6)
C-Reactive Protein 58.4 83.2 67.1 0.042
(Admission) *} (45.3,71.6) (61.5104.9) (55.6,78.5)
Acute Kidney Injury 15(7.2) 16 (15.1) 31(9.9) 0.028
(Admission)
Lactate (Admission) 1.5 (1.0-2.0) 1.5(1.2-2.2) 1.5 0.122
i (1.1-2.0)
Acidosis (Admission) 3(7.1) 7 (13.5) 10 (10.6) 0.323
NELA Score**} 4.9 (1.6-33.9) 5.15 4.9 0.746
(3.0-14.9) (2.8-19.4)

*values displayed are mean (95% c.i.) or **median (interquartile range). Per-
centages and proportions were derived by excluding missing data from the
variable. 2 test for difference, except it-test or Mann-Whitney U test. BAME,
Black Asian and Minority Ethnic; BMI, Body Mass Index; ASA, American Society
of Anesthesiologists; NEWS, National Early Warning Score; NELA, National
Emergency Laparotomy Audit.

noted in the literature [14,27], with evidence of a rise in some condi-
tions deemed to be non-deferrable (such as bowel obstruction, incar-
cerated hernia or gross haematuria), and a reduction in less severe
conditions, such as simple urinary tract infection. In this study, there
was a significant reduction in non-specific abdominal pain and
non-surgical admissions. The most frequently postulated reasons for this
is hospital avoidance or reduced access to primary or secondary care
[35,36]. A proportional increase in the use of CT imaging may have
offered a more prompt diagnosis for clinicians and facilitated fewer
unnecessary admissions. This increased use of CT is compatible with a
recent Irish survey of surgeons, with 74% of responding surgeons using
CT to diagnose appendicitis during the pandemic [37]. Worryingly, we
report a significantly increased incidence of perforation and gastroin-
testinal cancer causing obstruction following lockdown by both raw
number and also proportionately between cohorts, which may reflect
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Clinical Diagnosis Pre- Post- Overall p-value
Lockdown Lockdown (n=313)
(n=207) (n=106)
Appendicitis 14 (6.8) 12 (11.3) 26 (8.3) 0.167
Biliary Pathology 32 (15.5) 22 (20.8) 54 (17.3) 0.241
Diverticular Disease 9 (4.3) 4(3.8) 13 (4.2) 0.810
Gastrointestinal 6 (2.9) 0 (0.0) 6(1.9) 0.100
Bleeding
Gastrointestinal 7 (3.4) 9(8.5) 16 (5.1) 0.048
Cancer
Gastrointestinal 11 (5.3) 12 (11.3) 23(7.3) 0.033
Perforation
Hernia 10 (4.8) 2(1.9) 12 (3.8) 0.350
Inflammatory Bowel 6(2.9) 6 (5.7) 12 (3.8) 0.231
Disease/Colitis
Ischaemic Bowel 5(02.4) 4 (3.8) 9(2.9) 0.496
Non-Specific 31 (15.0) 8(7.5) 39 (12.5) 0.041
Abdominal Pain
Non-Surgical 20 (9.7) 7 (6.6) 27 (8.6) 0.362
Diagnosis
Obstruction 12 (5.8) 18 (17.0) 30 (9.6) 0.001
Other Relevant 13 (6.3) 4(3.8) 17 (5.4) 0.354
Surgical Pathology
Pancreatitis 13 (6.3) 12 (11.3) 25 (8.0) 0.120
Peptic Ulcer Disease 17 (8.2) 3(2.8) 20 (6.4) 0.065
Superficial Infection/ 25 (12.1) 4(3.8) 29 (9.3) 0.016
Abscess
Trauma 4(1.9 2(1.9) 6(1.9) 0.978
Patient
Management
Imaging 153 (73.9) 93 (87.7) 246 (78.6) 0.005
CT Scan 89 (43.0) 67 (63.2) 156 (49.8) 0.001
Intravenous Antibiotic 76 (36.7) 68 (64.2) 144 (46.0) <0.001
Therapy
Duration of 3.0 (1.0-5.0) 3.0 (2.7-5.0) 3.0 0.136
Intravenous (2.0-5.0)
Antibiotics (Days)
*a‘:«i-
Non-Interventional 135 (65.2) 66 (62.3) 201 (64.2) 0.723
Management
Endoscopic 9 (4.3) 4(3.8) 13 (4.2) 0.810
Intervention
Radiological 2(1.0) 6 (5.7) 8(2.6) 0.020
Intervention
Operative Intervention 67 (32.4) 36 (34.0) 103 (32.9) 0.776
Time to Intervention 1.89 1.73 1.83 0.693
(Days)*} (1.22,2.57) (1.21,2.24) (1.37,2.30)
Operative Severity 0.041
Minor 17 (25.4) 4(11.1) 21 (20.4)
Moderate 35 (52.2) 16 (44.4) 51 (49.5)
Major/Complex 15 (22.4) 16 (44.4) 31 (30.1)
Major
Approach for Intra- 0.023
peritoneal
Operations
Laparoscopic 25 (64.1) 12 (40.0) 37 (53.6)
Open 14 (35.9) 18 (60.0) 32 (46.4)

*values displayed are mean (95% c.i.) or **median (interquartile range). Per-
centages and proportions were derived by excluding missing data from the
variable. y2 test for difference, except ft-test or {Mann-Whitney U test. CT,
computed tomography.

delays in presentation, difficulties in accessing general practice for
referral, or changes made to access cancer pathways during the
pandemic [38].

There were significantly fewer minor procedures undertaken, such as
abscess drainage, which parallels the reduction in low risk pre-
sentations. There were consequently a higher proportion of patients who
underwent higher risk operations in the post-advice period. Despite
recommendations from the American and UK Surgical Colleges [6,29] to
move to open operations and reduce operative intervention, following
lockdown we report no significant change in our operative practice,
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Fig. 2. a-d: Primary management strategy for patients admitted to general surgery as an emergency, by surgical diagnosis and period of admission.

Table 3
Comparison of clinical outcomes for patients admitted to general surgery during
the COVID-19 pandemic, by study period.

Outcome Measure Pre- Post- Overall p-
Lockdown Lockdown (n=313) value
(n=207) (n=106)

Hospital Length of 4.3(3.2,5.4) 5.5 (4.4,6.6) 4.7 <0.001
Stay*} (3.9,5.5)

Critical Care Admission 12 (5.8) 8(7.5) 20 (6.4) 0.549

Critical Care Length of 2.0 (1.0-3.0) 2.5 (1.5-4.0) 2.0 0.545
Stay**t (1.0-3.0)

Unplanned 9 (4.3) 6 (5.7) 15 (4.8) 0.607
Readmission to
Hospital Within 30
days of Discharge

Complications

Clavien-Dindo 13 (6.3) 19 (17.9) 32(10.2) 0.001
Complication:
>Grade III

Clavien-Dindo 7 (3.4) 10 (9.4) 17 (5.4) 0.025
Complication:
>Grade III
(excluding
mortality)

Mortality

30-day Mortality 6 (2.9) 9 (8.5) 15 (4.8) 0.028
(Overall)

30-day Mortality 1(6.3) 2(13.3) 3(10.3) 0.999

(Laparotomy only)

*values displayed are mean (95% c.i.) or **median (interquartile range). Per-
centages and proportions were derived by excluding missing data from the
variable. y2 test or Fisher’s exact test for difference, except it-test or {Mann-
Whitney U test.

patient management or patient outcomes. There was a statistically
higher rate of open operations in the post-advice period, which was
largely driven by laparotomy and a small number of open appendicec-
tomies. Interestingly, in the laparotomy population, there were no dif-
ferences in any patient-related factors or outcomes between the study
periods. In agreement with international findings [14,27], it is consid-
ered that this reflects a constancy of non-deferrable intra-abdominal

emergencies that will appropriately attend irrespective of the prevailing
lockdown. Unfortunately, there were significantly higher rates of major
complications, even after excluding mortality. This is may be attribut-
able to some extent to the higher proportion of patients presenting with
perforations, cancer, and obstruction, and possibly due to more open
surgery. Of the 4 reported patients who had emergency surgery with
subsequent COVID-19 diagnosis, we found no deleterious effects of the
virus on their recovery.

With the likelihood of further waves during the pandemic, it is
critical to consider factors which influence mortality in this period.
Older patients who have multiple co-morbidities and are admitted
during lockdown are at higher risk of 30-day mortality. It is vital to be
conscious of patients’ NEWS score, blood results and act on these at an
early stage, such as ensuring AKI is prevented and promptly identified
and treated where present. Early resuscitation, investigation and inter-
vention as per guidelines [39-41] in these patients are essential,
particularly if there are concerns of ischaemic bowel or perforations as
these are significant predictors of mortality for emergency general sur-
gical patients. It is important that patients attend promptly and receive
the surgical care that they require, as delaying presentations to medical
services may compromise their outcomes [10,14,27].

4.1. Strengths and limitations

This is the first UK study to consider predictive factors which may
influence patient outcomes for surgical patients during the COVID-19
pandemic. We have undertaken prospective data collection and anal-
ysis of surgical patients during lockdown using a historical group as a
comparator. This study has design limitations as a single centre service
evaluation, and subsequently may not be representative of or general-
isable to the wider UK population. Of particular note there were very
few patients from black or minority ethnic communities in these cohorts.
Furthermore, changes in rates of obstruction or GI cancer may reflect
variation around the mean rather than genuine changes in presentation
and larger multicentre studies may be able to evaluate this further.
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Table 4
Multivariate logistic regression model of the significant factors associated with
30-day mortality in emergency general surgical admissions.

Unadjusted Adjusted
OR (95% CI) p-value OR (95% CI) p-
value

Patient Characteristics

Admission Period
Pre-Lockdown 1.00
Post-Lockdown 3.11 0.036 1.20 0.830

(1.08,9.00) (0.22,6.56)
Age 1.07 0.001 1.05 0.206
(1.03,1.11) (0.98,1.12)

Gender
Male 1.00
Female 1.75 0.346

(0.55,5.64)

Ethnicity
White 1.00
BAME 0.00 0.999

(0.00,0.00)
Deprivation Quintile
1 (Most) 1.00
2 0.23 0.160
(0.03,1.80)

3 0.44 0.446
(0.06,3.60)

4 0.39 0.379
(0.05,3.16)

5 (Least) 0.63 0.565
(0.13,3.01)
Charlson Comorbidity 1.14 <0.001  1.19 0.001
Score (1.07,1.21) (1.07,1.32)
Hypertensive 2.76 0.064 0.77 0.786
(0.94,8.06) (0.11,5.24)

Pre-existing 0.76 0.727

Respiratory Disease (0.17,3.49)

Diabetes Mellitus 2.49 0.135 1.73 0.562
(0.75,8.21) (0.27,10.9)

Heart Failure 4.41 0.033 1.57 0.707
(1.13,17.2) (0.15,16.2)

Obesity (BMI >30) 0.36 0.186
(0.08,1.63)

Chronic Kidney 4.41 0.033 0.24 0.269

Disease (1.13,17.2) (0.02,3.05)

ASA Classification
1 1.00
2 2.07 0.408

(0.37,11.6)
3 13.8 <0.001 1.84 0.693
(3.41,56.1) (0.09,37.5)
4 16.6 0.003 1.79 0.464
(2.53,108) (0.43,2.48)
COVID-19 Diagnosis 0.00 0.999
(0.00,0.00)
Clinical Condition
NEWS Score (Admission) 1.64 <0.001 1.80 0.001
(1.32,2.05) (1.25,2.58)
White Cell Count 1.17 <0.001  0.99 0.888
(Admission) (1.08,1.28) (0.88,1.12)
C-Reactive Protein 1.01 <0.001 1.00 0.171
(Admission) (1.00,1.01) (1.00,1.01)
Acute Kidney Injury 9.99 <0.001 5.75 0.025
(Admission) (3.34,29.9) (1.25,26.44)
Lactate (Admission) 1.85 <0.001 1.49 0.017
(1.42,2.43) (1.07,2.08)

Acidosis (Admission) 17.7 <0.001 1.77 0.643
(4.36,71.8) (0.16,19.9)

NELA Score 1.04 0.067 1.03 0.042
(1.00,1.09) (1.00,1.05)

Clinical Diagnosis

Appendicitis 0.00 0.996
(0.00,0.00)

Biliary Pathology 0.73 0.682
(0.16,3.32)

Diverticular Disease 1.70 0.621
(0.21,14.0)
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Table 4 (continued)

Unadjusted Adjusted
OR (95% CI) p-value  OR (95% CI) p-
value
Gastrointestinal Bleeding 0.00 0.999
(0.00,0.00)
Gastrointestinal Cancer 8.67 0.001 7.04 0.136
(2.41,31.2) (0.54,91.5)
Gastrointestinal 21.6 <0.001 13.8 0.001
Perforation (6.90,67.4) (2.75,69.7)
Hernia 0.00 0.997
(0.00,0.00)
Inflammatory Bowel 0.00 0.998
Disease/Colitis (0.00,0.00)
Obstruction 0.66 0.696
(0.08,5.22)
Ischaemic Bowel 12.2 0.001 13.8 0.031
(2.71,54.6) (1.27,150)
Non-Specific Abdominal 0.00 0.998
Pain (0.00,0.00)
Non-Surgical Diagnosis 1.68 0.510
(0.36,7.87)
Other Relevant Surgical 0.00 0.998
Pathology (0.00,0.00)
Pancreatitis 0.82 0.847
(0.10,6.47)
Peptic Ulcer Disease 1.05 0.964
(0.13,8.41)
Superficial Infection/ 0.00 0.997
Abscess (0.00,0.00)
Trauma 0.00 0.997
(0.00,0.00)
Patient Management
Imaging 0.00 0.997
(0.00,0.00)
Endoscopic Intervention 1.70 0.621
(0.21,14.0)
Radiological Intervention 2.97 0.324
(0.34,25.8)
Operative Intervention 0.73 0.599
(0.23,2.35)
Operative Severity
Minor 1.00
Moderate 0.00 0.997
(0.00,0.00)
Major/Complex Major 1.95 0.321
(0.520,7.36)
Operative Approach
Laparoscopic 1.00
Open 2.00 0.304
(0.53,7.51)

OR = Qdds ratio. 95% CI =95% Confidence Interval. BAME, Black Asian and
Minority Ethnic; BMI, Body Mass Index; ASA, American Society of Anesthesi-
ologists; NEWS, National Early Warning Score; NELA, National Emergency
Laparotomy Audit.

5. Conclusion

This study has shown that a “lockdown” effect has had a wide-
reaching impact on patients, with significantly fewer surgical admis-
sions and surgical patients being admitted more acutely unwell. There
has been a higher rate of complications and overall mortality for surgical
patients during lockdown, but 30-day operative mortality has not
significantly changed, which supports the use of accepted surgical
techniques as employed in our practice. Early diagnosis, resuscitation
and intervention with surgery is critical during the COVID-19 pandemic,
especially for patients with GI obstruction or perforation, and patients
should thus be strongly advised to seek early medical attention for
gastrointestinal and abdominal symptoms during subsequent waves and
“lockdowns” in this pandemic.
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