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Abstract

Purpose: During the COVID-19 pandemic significant behaviour change occurred in response to public health orders. As a result, the public tended to present to
hospitals more acutely unwell. This study aimed to use a multidisciplinary surgical and data analytics approach to assess the outcome of delaying presentation to
hospital for patients suffering from diverticulitis

Methods: All patients admitted to The Canberra Hospital, a major tertiary hospital in Australia’s south-east, with a diagnosis of diverticulitis were recruited during
2019 (the year prior to the pandemic) and from January 2020 — September 2021 (21 months during the pandemic) as a retrospective cohort. A modified Hinchey
grading system was applied to the computerised tomography scans, scores of sepsis were recorded and outcomes were correlated with the time patients self-managed
before presenting to hospital.

Results: There was a 27% reduction in monthly presentations for diverticulitis during the pandemic. Women were more likely to manage at home. The time from
symptom onset to hospital presentation increased by 54% during the pandemic and more patients presented febrile and hypotensive. Hinchey grade distribution was
not associated with the delayed presentation. The incidence of abscesses requiring drainage appeared to be higher but the numbers of patients requiring laparotomy
was unchanged during the pandemic.

Conclusions: Despite the tendency for patients to self-manage their diverticular disease during the pandemic and patients presented with more signs of sepsis, the

severity of disease was not worse, and the most invasive surgical procedures were not increased.

Introduction

Diverticulitis is a colonic disease with a typically benign course
of illness. In some cases, however, if left undiagnosed or untreated,
diverticulitis may progress to a severe illness requiring significant
surgical interventions. The incidence of diverticulitis has increased
sharply in the last three decades, becoming one of the most common
acute surgical presentations to hospitals, especially in countries where
dietary fibre intake is low [1]. The condition is commonly treated
by community-based practitioners [2] while surgical referral is
recommended for patients with abscesses >3 cm, peritonitis, those not
improving with medical management, immunocompromised or highly
co-morbid [3]. The treatment of diverticulitis initially involves dietary
modification including clear fluids with the addition of oral antibiotics
in some cases. Without resolution or if the bowel wall is breached on
presentation, intravenous antibiotics are introduced, or abscesses may
be drained with imaging guidance. Surgery is reserved for the most
severe forms, where bowel may be resected with potential formation
of a stoma [4].

During the early stages of the COVID-19 pandemic in Australia,
presentations to emergency departments (ED) fell by up to 38% [5,6].
The number of presentations gradually rose but until strong vaccine
rates were established, remained lower than the preceding year. Elective
surgery presentations declined significantly, however the rate of urgent
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surgeries increased by approximately 3.5% during 2020 [5]. The extent
to which delayed ED presentations or resistance to present at all, has
led to adverse health outcomes is unclear, especially for diseases that
may have an initial sub-acute phase but may escalate in severity as the
duration from symptom onset to presentation extends. Diverticulitis is
one such disease.

ED presentation figures during the pandemic indicate that
the public tended to delay seeking appropriate medical attention
or not present at all. However, there was an increase in the number
of highly acute presentations [6]. For example, patients requiring
resuscitation increased by up to 14% [5]. It was noted that during
the pandemic, treatment with surgery for cancers fell and resulted in
higher complication rates [7]. Globally, one in seven patients in regions
experiencing full lockdowns in 61 countries either did not undergo
surgery or experienced delays in pre-operative management [8]. The
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Table 1. Patient Characteristics.

Admission Date

Characteristic O\ierall; Before During
N =345 COVID-19, COVID-19, p-value
N=151] N =194
Sex, n (%) 0.13*
Male 162 (47%) 64 (42%) 98 (51%)
Female 183 (53%) 87 (58%) 96 (49%)
“n (%)
b Pearson's Chi-squared test
Before COVID-19¢
During COVID-19
[ 1 6 7 &

3 3
Monthly Presentation Rate

Sex [] Male [l Female

Figure 1. Average monthly rates of presentation with diverticulitis requiring admission
to hospital. The ratio of female to male before the pandemic was 42:58 and during the
pandemic was 49:51 suggesting females were more likely to self-manage their diverticulitis
during the pandemic.

incidence of more acute surgical conditions such as appendicitis and
cholecystitis remained stable throughout the even the most stringent
lockdown periods [6].

Diverticulosis, the precursor to diverticulitis is a condition where
patients who have had colonoscopy are often aware of their diagnosis and
predisposition to diverticulitis, and patients may have recurrent episodes
of diverticulitis that resolve with minimal intervention. Additionally,
diverticulitis is a condition that is tolerable for a short period before
attention is sought. This study hypothesises that during pandemic “stay
at home” periods, individuals were reluctant to seek attention during
episodes of diverticulitis until it became more severe which has led to
worse outcomes, including surgical management or mortality.

Methods

In Australia, waves of outbreaks were responsible for changes
in health seeking behaviour over many months. In The Australian
Capital Territory, which geographically accounts for the majority of
The Canberra Hospital’s patients, 88.3% of the over 15 population had
received a double dose of the vaccine on October 24, 2021 [9-11] and
freedom of movement public health restrictions had been lifted [9,10].
This study used this timepoint as the end of observation period for
health-seeking behaviour during the pandemic.

During the period January 2020 to September 2021 inclusive, all
patients presenting with a diagnosis of diverticulitis and admitted to
The Canberra Hospital were included. Admissions with a diagnosis
of diverticulitis during the calendar year of 2019 were included as a
control group. One-hundred and ninety-four patients were in the
study group and 151 in the control group. The modified Hinchey
classification system by Wasvary et al. [12] and CT findings by Kaiser
et al. [13] was applied.

Data points included in the study were: Days of illness before
presentation (data was unavailable for one patient in the control group
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and four patients in the study group), the first recorded heart rate,
temperature and systolic blood pressure on arrival at hospital, the length
of admission, complications treated during the admission, readmission
rates and the treatment provided (diet modification, oral and/or
intravenous antibiotics, drainage of abscesses and surgical procedures).

Results

In the year preceding the pandemic, there was a 42:58 male
to female ratio of patients requiring admission to the hospital for
diverticulitis. During the pandemic the ratio was 50:50 reflecting a
global trend for females to be more likely to delay or avoid seeking
healthcare [14] (Table 1). A 27% decrease in the monthly presentations
with diverticulitis was observed during the pandemic (Figure 1) and
the length of time from when patients initially experienced symptoms
to the time of presentation to the ED lengthened by 54% (mean 5.21
days to 8.03 days, Figure 2, Table 2).

There was no statistically significant difference between the first
recorded temperature and systolic blood pressure assessed during and
before the pandemic (Figure 3). However, there was an increase in
patients with diverticulitis who presented with a fever (>38°C, P=0.055,
Table 2). Five patients during the pandemic presented with hypotension

Bedore COVID- 1 hI
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Drays of Hiness Before Presentation
Figure 2. The median number of days of illness before presentation was increased 25% and
mean of 54% (P=0.001, Wilcoxon rank sum test) during the pandemic period indicative of
an overall inclination to self-manage longer and a significant minority of patients enduring
a prolonged duration of symptoms.

Table 2. Tliness Severity measures.

Admission Date

Characteristic Overall; Before During

N =345 COVID-19, COVID-19, p-value

N=151 N=19%
Days.of Illness (Before Pres- 0,001
entation)
Mean (SD) 6.79 (12.45) | 5.21(6.97) | 8.03(15.37)
Median (IOR) 32,7 3(1,5.75) 42,7
Range 1,120 1,50 1, 120
Unknown 5 1 4
Sepsis Sign - Tachycardia, 60 (17%) 24 (16%) 36 (19%) 0.6¢
n (%)
e Qion > 380
Sepsis Sign - Fever 238°C), 47 1400) | 1493%) 33 (17%) 0.055¢
n (0/0)
Sepsis Sign - Systolic
<90mmHg or >40mmHg drop | 5 (1.4%) 0 (0%) 5(2.6%) 0.13¢
from normal, n (%)
Hinchey Grade, n (%) 0.124
la 177 (51%) | 88 (58%) 89 (46%)
1b 102 (30%) | 39 (26%) 63 (32%)
2 41 (12%) 14 (9.3%) 27 (14%)
3 24 (7.0%) 9 (6.0%) 15 (7.7%)
4 1(0.3%) 1(0.7%) 0 (0%)
“Mean (SD), Median (IQR), Range; n (%)
®Wilcoxon rank sum test
¢Two sample test for equality of proportions
4Fisher's exact test
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Figure 3. In line with an increase the number of days before presentation, there was a trend
toward the development of signs of sepsis, particularly fever (P=0.055, two sample test for
equality of proportions)

Table 3. Patient Outcomes.

Admission Date
Characteristic O\Lerall, Before During
N =345 | COVID-19, COVID-19, p-value

N=151 N=19%
Surgical Interventions, n (%) 0.5°
Abscess Drainage 29 (8.4%) = 9(6.0%) 20 (10%)
Anterior Resection 7 (2.0%) 4(2.6%) 3 (1.5%)
Diagnostic Laparoscopy 1(0.3%) 1(0.7%) 0 (0%)
Hartmann's Procedure 26 (7.5%) | 11(7.3%) | 15(7.7%)
Laparotomy and Bowel Resection 1(0.3%) 0 (0%) 1(0.5%)
None 281 (81%) | 126 (83%) = 155 (80%)
Length of Stay 0.5¢
Mean (SD) 4.40 (5.32) | 4.66 (6.30)  4.21(4.43)
Median (IQR) 3(2,5) 3(2,5) 3(2,5)
Range 0,52 0,52 0, 36

“n (%); Mean (SD), Median (IQR), Range
" Fisher's exact test
¢ Wilcoxon rank sum test

(<90mmHg systolic or >40mmHg below their usual BP) but no patients
before the pandemic presented with this vital sign derangement. In
addition, there was also no difference observed in the incidence of more
advanced disease gauged by the modified Hinchey Classification which
includes features on CT scan (Figure 4, Table 2).

Abscesses requiring drainage did show a trend towards a higher rate
during the pandemic (10% vs 6%) of all admissions for diverticulitis
(P=0.10, Table 3). A larger sample size combining results from
several centres may demonstrate a significant difference. However,
no difference was observed between the incidence of laparotomies
performed including Hartmann’s procedures and anterior resections.
There was no difference in the mean or median length of stay in the 2
groups (Table 3). The rate of readmission to hospital within 30 days was
also comparable (Table 4).

Discussion and conclusion

Presentation to EDs during the COVID-19 pandemic with urgent
and semi-urgent issues were reduced across the globe [15,16] and thisled
to a likely increase in total excess mortality not related to the pandemic
[17]. In Australia, urgent presentations (those requiring attention
within 30 minutes of arrival) fell by 4% during 2020 and only returned
to pre-pandemic levels in 2021 despite a trend towards overall increase
by approximately 5% per year over the last 10 years [18]. Most studies of
hospital presentations have focussed on changes during outbreaks but
the pandemic has been a significant force behind hesitative behaviour
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and motivation even when the most stringent public health measures
were lifted [19]. There is little known about the implications for overall
disease burden because of prolonged periods of reduced healthcare
seeking behaviour. This study utilises a surgical condition to model the
effect of reduced healthcare seeking behaviour during the pandemic on
longer term outcomes to assess whether delaying treatment and self-
management has led to more significant pathology and a need for more
serious interventions.

In Australia, access to healthcare did not change during the
pandemic, a feature of some overseas experiences, suggesting that
patients were delaying or avoiding seeking care by volition. Vulnerable
groups including female sex, fragile self-appreciated health, and high
levels of depression and anxiety were identified as traits commonly
associated with avoiding healthcare [14]. Specifically, patients who
feared contracting COVID-19 or who believe they would be less likely
to overcome a severe infection due to their poor perceived health were
not seeking attention [20,21].

Consistent with the global trend, females appeared to be more
reluctant than males to present to the ED with diverticulitis during the
pandemic in this study. This may be explained by the observation that
diverticulitis has a female predominance in older patients (2:1 in over
age 45) [22] and a male predominance in younger patients (3:1 in under
age 45) [22,23] and COVID-19 has a higher mortality associated with
older individuals potentially acting as a more significant deterrent to
female presentation.

Diverticulitis is often self-limiting [1]. Transient symptoms of
diverticulitis, similar to other conditions like cerebrovascular or
cardiovascular events, may herald a more sinister underlying pathology
resulting in significant health consequences if left untreated. During
the pandemic this study showed that the median time before patients
presented after symptom onset with diverticulitis increased by 25%
and the mean by 54%. These figures suggest that even the most anxious
to receive treatment were delaying presentation and a small group of

Hinchey Grade

& i H 3 ] 5
Monthly Presentation Rute

Period [l Before cOVID-19 [l During COVID-19

Figure 4. More severe features of diverticulitis (Hinchey Grade 1b to 4) were not observed
despite delayed presentation and more evidence of systemic illness.

Table 4. Readmission rate.

Admission Date
Characteristic O\ierall, Before During
N =345¢ COVID-19, COVID-19, p-value
N=151 N=19%
Readmission Episode, 020
n (%) ’
Single Admission 299 (82%) 136 (86%) 163 (80%)
Readmission 64 (18%) 23 (14%) 41 (20%)
“n (%)
Pearson's Chi-squared test
Volume 8: 3-5
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individuals were persisting with self-management for weeks or even
months before presenting.

Patients presenting with diverticulitis requiring admission to
hospital (Hinchey grade >0, immunosuppressed, comorbid) declined
by 27% during the pandemic. It was clear from previous studies of
diverticulitis that presentations during the peak of the COVID-19
lockdowns in March - June 2020 were sharply decreased [24] and the
proportion of patients presenting with CT findings suggestive of more
severe disease (i.e. Abscess) may have been approximately double [25].
Although these findings are significant, they focus on the early weeks
of the pandemic. This study takes a longer view of the pandemic and
demonstrates that this reluctance persisted even when more austere
public health orders were lifted.

The incidence of certain high acuity conditions including surgical
issues such as appendicitis were reported to be lower during the
pandemic across the globe [26-29] but the incidence of patients
presenting acutely unwell was variable [6,30]. In this study, measures
of sepsis including heart rate, temperature and blood pressure, when
combined, showed no significant difference during the pandemic for
patients with diverticulitis despite a median increase in the number
of days before presentation. There was, however, an increase in the
number of patients presenting with fever.

Despite the delay in presentation and overall reduction in incidence
of hospitalisation for diverticulitis suggesting that patients were opting
for self-management, there was no difference in the grade of disease,
the acuity of illness or the likelihood of requiring the most invasive
surgical procedures during the 21-month pandemic, observation
period. There was a trend towards an increase in the rate of patients
requiring drainage of abscesses but not for laparotomies. Larger studies
would be required to confirm these trends.

By demonstrating that self-management or more active community
physician management of diverticulitis during the pandemic did not
increase the risk of more severe disease and more complex surgical
interventions, the study also suggests that hospital-based care may
safely be reduced even for more complicated diverticulitis when the
pandemic ends.

A cost-benefit analysis involving the costs of delayed presentation
to hospital for an acute surgical issue like diverticulitis in this study
during the pandemic and the benefit of strong public health messaging
that results in behaviour change strongly supports the public health
messaging adopted in Australia. Although previous studies on the
topic showed an increase in disease severity during the peak infection
periods, the findings in this study, which includes peak infection periods
and many months after, suggest that this likely does not apply in the
long run. The suppression policy in Australia resulted in comparatively
low case numbers, severe illness, and deaths related to COVID-19 and
appears not to have impacted significantly on acute surgical outcomes.
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