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Background: COVID-19 was first identified in Wuhan, China, in December 2019, where it spread over a wide geographic
area until it reached the status of a pandemic in 2020. We postulated that patients who were diagnosed with incidental
COVID-19, and underwent surgery, did not have a worse outcome due to the COVID-19 virus compared to their
counterparts who did not have the virus.

Methods: This retrospective study included surgical patients (COVID-19 incidentals and COVID-19 negatives) who
were admitted to the surgical intensive care unit (SICU) at Tygerberg Academic Hospital between 1 May 2020 and 31
December 2021.

Results: The sample consisted of 578 patients. Forty-one (41) patients had incidental COVID-19 infection, and 537
patients were COVID-19 naive. The mean age was 43.9 years (SD = 16.7 years; range = 13.0-82.0 years) and 181
(31.3%) were female. The rates of complications in patients with COVID-19 infection (7.3%) and those without (5.0%)
were similar (p = 0.64). Grades of complications, as measured using the Clavien-Dindo classification were also similar
between patients with and without COVID-19 infection (p = 0.19). The mortality rates of patients with COVID-19
infection (17.1%) and those without (13.6%) were similar (p = 0.53).

Conclusion: This study demonstrates that surgery among asymptomatic PCR-positive patients was not associated with
increased mortality or morbidity in the SICU. This also adds a valuable contribution to the growing body of literature
regarding COVID-19 infections. Further prospective and multicentred studies are required to provide more robust results.
Keywords: incidence, COVID-19, outcomes, surgery, ICU

Background

The COVID-19 virus is an enveloped, non-segmented,
positive sense single-stranded RNA virus and is believed to
have zoonotic origin.' It was first identified in Wuhan, China,
in December 2019 where it spread over a wide geographic
area until it reached the status of a pandemic in 2020.2

Themortality rate for COVID-19infectionis approximately
5% but greatly increases with age (up to 15% in patients > 80
years of age) and the presence of comorbidities.’ The virus
itselfhas cytopathic effects, commonly damaging the alveolar
tissue in the lungs but can directly affect other organs.*
Additionally, clinical deterioration has been attributed to the
cytokine storm, causing an acute inflammatory response due
to immune dysregulation which consequently leads to organ
failure and death.’

As more COVID-19 variants were identified, it became
apparent that the virus was becoming more -easily
transmissible with less clinically apparent and less specific
signs and symptoms, i.e. asymptomatic carriers causing
accelerated dissemination as with the latest omicron strain.®
The more infectious variants which are now dominant are
believed to have stemmed from the delta variant.’

Since the virus’s main point of entry is via the respiratory
tract, patients first present with non-specific viral lower
respiratory tract symptoms — non-productive dry cough,
dyspnoea, and persistent fever.? As the disease progresses,
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patients develop respiratory distress signs and symptoms,
coupled with low oxygen saturation (< 92%).°

Computed tomography (CT) scan is a highly sensitive
modality for diagnosing COVID-19 pneumonia as changes
may be seen early during the disease.'° Testing for the presence
of viral particles on reverse transcriptase polymerase chain
reaction (RT-PCR) can be used for screening purposes and
as an adjunct to the CT scan to confirm that coronavirus is
the pathogen involved.

Data surrounding patients with incidental COVID-19 in the
surgical setting is scarce. Symptoms and signs of COVID-19
remain the same in both surgical and non-surgical patients.
Screening of the asymptomatic cases was required. Some
studies were conducted to evaluate the performance of CT
scans in asymptomatic cases. Approximately 50% of patients
enrolled showed the typical ground-glass appearance while
the other 20% had atypical features.!" The remaining 30%
did not have any features of infection.?

Other studies concluded that using a combination of
symptom questionnaires and COVID-19 RT-PCR test are the
two most important screening modalities when it comes to
preoperative workup and diagnosing patients with incidental
COVID-19.1 Although chest CT has high sensitivity (67—
99%), it has relatively low specificity for COVID-19 (as low
as 25%) and therefore does not add substantial value to the
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screening process, especially when used as a sole screening
tool.!

Overall, patients who undergo surgical interventions
during the incubation period of the virus and have symptoms,
are more likely to require ICU admission than patients who
tested negative for COVID-19.'31¢ Longer procedures, older
age, and the presence of comorbidities all play a pivotal role
in the patient’s postoperative outcome.'>!® We postulated that
patients who were diagnosed with incidental COVID-19,
and underwent surgery, did not have a worse outcome due to
the COVID-19 virus compared to their counterparts who did
not have the virus.

Methods

This retrospective study included surgical patients
(COVID-19 incidentals and COVID-19 negatives) who
were admitted to a tertiary surgical intensive care unit at
Tygerberg Academic Hospital, between 1 May 2020 and
31 December 2021. During the specified period of this
study, it was hospital policy that all patients requiring
intensive care admission be tested for COVID-19 to cohort
the patients that have COVID-19 in the same ICU space
and prevent further spread (Figure 1). The patients did not
have a COVID-19 RT-PCR test done preoperatively and
were screened for COVID-19 symptoms before admission
to the hospital. The following characteristics were used
as the inclusion criteria: adult patients (18 years or older),
admitted to the surgical ICU, who underwent a surgical
procedure and/or further management of surgical pathology.
Descriptive statistics were calculated for all variables of
interest. Means and standard deviations (or medians and
interquartile ranges, where appropriate) were calculated for
all variables concerned. Continuous variables were tested
for normal distributions using the Kolmogorov-Smirnov
test, and groups were compared using suitable parametric
or non-parametric tests, as appropriate. The chi-squaredtest
was used to compare categorical variables between groups.
Additionally, group comparability was achieved through the
utilisation of a regression model (binary). By employing

this approach, we attempted to effectively assess the impact
of various variables on the outcome variable. A p-value of
< 0.05 was considered statistically significant. All statistical
analyses were performed using SPSS v. 28. Confounders
were matched and two groups were compared after matching.
Multivariate and univariate analysis were used.

Results

The sample consisted of 578 patients. The mean age was
43.9 years (SD = 16.7 years; range = 13.0-82.0 years)
and 181 (31.3%) were female. One hundred and fifty-six
patients (27.0%) had hypertension, 37 (6.4%) had asthma
and/or COPD, 32 (5.5%) had cardiac disease, 30 (5.2%) had
diabetes mellitus, 28 (4.8%) had dyslipidaemia, 16 (2.8%)
had peripheral vascular disease, 8 (1.4%) had previously had
a cerebrovascular accident, and 5 (0.9%) had tuberculosis
infection at the time of ICU admission (Table I). Forty-
one patients (7.1%) were known to be HIV-positive, 222
(38.4%) were known to be HIV-negative, and the remaining
315 (54.5%) had unknown HIV statuses. Of the 41 known
HIV-positive patients, 25 (61.0%) were on antiretroviral
therapy. The median CD4 count was 240.0 cells/uL (IQR =
118.5-430.0 cells/puL; Range = 0.0-1012.0 cells/uL).

Two hundred and thirty-four patients (40.5%) were
admitted by the department of abdominal surgery, 229
(39.6%) by the department of trauma surgery, 57 (9.9%)
by the department of vascular surgery, 43 (7.4%) by the
department of orthopaedic surgery, 10 (1.7%) by the
department of breast and endocrine surgery, and 5 (0.9%) by
the department of neurosurgery. The most common diagnoses
were acute appendicitis with generalised peritonism (2.8%),
perforated peptic ulcer (2.4%), necrotising fasciitis (2.2%),
malignant neoplasm of the colon (2.2%) and acute abdomen
with unspecified aetiology (1.9%%). Four hundred and
ninety-eight patients (86.2%) underwent surgery, while 80
(13.8%) did not. Forty-one patients (7.1%) were found to
have incidental COVID-19 infection, while 537 (92.9%)
tested negative for COVID-19 infection. The mean age
of patients with COVID-19 infection (35.5 years) was

Patients admitted to surgical ICU at Tygerberg Hospital

n=_857
Patients excluded:
n=279
¢ Symptomatic COVID-19
n=101
» Non-surgical pathology
n=178
v
Study population
n=>578

Screening test on admission to ICU

v

v
Incidental SARS COVID-19
positive
n=41

SARS COVID-19 negative

n=>537

Figure 1: Patient recruitment and allocation to COVID-19 positive and negative groups
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Table I: Comorbidities in COVID-19 vs non COVID-19 patient groups

Comorbidity COVID-19 (n) Non-COVID-19 (n) Total (n/578)
Hypertension 7 149 156
Asthma/COPD 4 33 37
Diabetes mellitus 1 29 30
Cardiac disease 2 30 32
Dyslipidaemia 0 28 28
Cerebrovascular accidents 0 8 8
Peripheral vascular disease 2 14 16
Tuberculosis 0 5 5
Table II: Clinical variables in COVID-19 vs non-COVID-19 patient groups

Variable COVID-19 (%) Non-COVID-19 (%) p-value
Blood transfusions 24.4 20.5 0.55
Inotropic support 41.5 37.8 0.64
No ventilatory support 0.0 6.0

Face mask oxygen 39.0 28.1 013
Endotracheal intubation 61.0 62.0

Tracheostomy 0.0 39

Acute renal failure 26.8 31.8 0.5
Dialysis support 2.4 22 0.93

significantly lower than that of patients without (44.6 years;
p = 0.001); however, patients with and without COVID-19
infection were similar in sex, prevalence of all comorbidities,
and diagnoses.

The median APACHE 1II score was 8.0 (IQR = 4.0—
14.0; range = 0.0—60.0). Patients with hypertension had
significantly higher APACHE II scores (median = 10.0;
IQR = 5.8-16.3) than those without (median = 7.0; IQR
= 3.0-13.0; p < 0.001). Patients with cardiac disease had
significantly higher APACHE II scores (median = 10.5;
IQR = 7.0-18.3) than those without (median = 8.0; IQR =
4.0-14.0; p = 0.03). The APACHE II scores of patients with
COVID-19 infection (median = 8.0; IQR = 3.0-12.0) and
those without (median = 8.0; IQR = 4.0—14.0) were similar
(»=0.71).

One hundred and twenty patients (20.8%) required
transfusion of blood products in the ICU. Logistic regression
showed that no demographic factors or comorbidities were
significant predictors of patients requiring blood transfusion.
The rates of blood transfusion in patients with COVID-19
infection (24.4%) and those without (20.5%) were similar
(p =0.55) (Table II).

In total, two hundred and twenty patients (38.1%) required
inotropic support. Logistic regression showed that older
patients were significantly more likely to require inotropic
support (p = 0.05), however, no other demographic factors
or comorbidities were significant predictors of patients
requiring inotropic support. The rates of inotropic support
in patients with COVID-19 infection (41.5%) and those
without (37.8%) were similar (p = 0.64) (Table II).

The median duration of inotropic support for the entire
study population was 2.0 days (IQR = 1.0-3.0 days;
range = 1.0-10.0 days). Spline regression showed that no
demographic factors or comorbidities were significant
predictors of the duration of inotropic support. The duration
of inotropic support in patients with COVID-19 infection
(median = 2.0 days; IQR = 1.0-4.0 days) and those without
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(median = 2.0 days; IQR = 1.0-3.0 days) were similar
(»=0.11).

Thirty-two patients (5.5%) did not require any ventilatory
support, while 167 (28.9%) required supplemental oxygen
via facemask, 358 (61.9%) required endotracheal intubation
and 21 (3.6%) required a tracheostomy. There were no
significant associations between any demographic factors or
comorbidities and the extent of ventilatory support needed.
There were no significant associations between COVID-19
infection and the extent of ventilatory support needed
(p =0.13) (Table II).

The median time on ventilatory support was 2.0 days (IQR
= 1.0-5.0 days; range = 1.0-38.0 days). Spline regression
showed that no demographic factors or comorbidities
were significant predictors of the duration of ventilatory
support. The duration of ventilatory support in patients with
COVID-19 infection (median = 2.0 days; IQR = 1.0-5.0
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Figure 2: Kaplan-Meier survival curves comparing lengths
of stay for patients with and without COVID-19 infection
(censored group represents patients who died in the ICU)
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days) and those without (median = 3.0 days; IQR = 1.0-5.0
days) were similar (p = 0.73).

One hundred and eighty-two patients (31.5%) developed
acute renal failure in the ICU, with 83 (45.6%) of these
having AKIN stage 1 renal failure, 40 (22.0%) stage 2, and
59 (32.4%) stage 3. Logistic regression showed that older
patients were significantly more likely to develop acute
renal failure (p = 0.03); however, no other demographic
factors or comorbidities were significant predictors of acute
renal failure. The incidences of acute renal failure in patients
with COVID-19 infection (26.8%) and those without
(31.8%) were similar (p = 0.5). Thirteen patients (2.3%)
received dialysis during their ICU stay. Logistic regression
showed that no demographic factors or comorbidities were
significant predictors of patients requiring dialysis. The rates
of dialysis in patients with COVID-19 infection (2.4%) and
those without (2.2%) were similar (p = 0.93) (Table II).

Of the 554 patients whose nutritional statuses were
documented, 394 (71.1%) received oral feeds in the ICU,
while 72 (13.0%) required enteral feeds, 26 (4.7%) required
parenteral nutrition, and 62 (11.2%) died before receiving any
nutrition in the ICU. There were no significant associations
between any demographic factors or comorbidities and
the extent of nutritional support needed. There were no
significant associations between COVID-19 infection and
the extent of nutritional support needed (p = 0.19).

The median length of ICU stay was 3.0 days (IQR =
2.0-5.0 days; range = 1.0-40.0 days). Spline regression
showed that no demographic factors or comorbidities were
significant predictors of length of stay. The duration of ICU
stay in patients with COVID-19 infection (median = 3.0
days; IQR = 2.0-5.0 days) and those without (median = 3.0
days; IQR = 2.0-5.0 days) were similar (p = 0.10).

Survival distributions of patients with and without
COVID-19 infection were similar (p = 0.21; refer to Figure
2).

Four hundred and sixty-eight patients (81.0%) had
uncomplicated ICU admissions, while 30 (5.2%) had
admissions associated with complications, and a further
80 (13.8%) died in the ICU. Logistic regression showed
that no demographic factors or comorbidities were
significant predictors of death or complications. The rates of
complications in patients with COVID-19 infection (7.3%)
and those without (5.0%) were similar (p = 0.64). Grades
of complications, as measured using the Clavien-Dindo
classification were also similar between patients with and
without COVID-19 infection (p = 0.19). The mortality rates
of patients with COVID-19 infection (17.1%) and those
without (13.6%) were similar (p = 0.53).

Post-hoc power analysis (o = 0.05) showed that the
powers to detect significant differences in rates of blood
transfusions (0.10), inotropic support (0.07), dialysis (0.04),
complications (0.13) and mortality (0.11), and durations
of inotropic support (0.20), ventilation (0.15), and ICU
admission (0.54) were inadequate (< 0.8), implying that
larger sample size was needed to reliably detect differences
or conclude similarity in these variables.

Discussion

During the early stages of the pandemic, the morbidity
and mortality rate for COVID-19 was increased in surgical
patients, owing most likely to a lack of knowledge of the
virus itself and a lack of treatment modalities.!” The rates
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of patients undergoing emergency surgery and elective
surgery were higher.!”” Patients who had nosocomial
COVID-19 infection postoperatively had increased rates
of morbidity and mortality.!*!® This was also exacerbated
by longer hospital stays and delays in the diagnosis of
various gastrointestinal conditions.'® This could also be
attributed to delays in screening services and outpatient
routine follow-up.'® However, as our understanding of the
virus and treatment strategies improved, our morbidity and
mortality rates in patients with incidental COVID-19 began
to approach those patients without COVID-19.1°

The COVID-19 pandemic has had a significant impact
on how surgery was practised and how we managed those
patients postoperatively.? However, as the pandemic
progressed, our study and various international studies
failed to show a significant difference in the outcomes in
patients with asymptomatic COVID-19 and patients who
were COVID-19 positive.'??! This was evident during both
surge and non-surge periods during the pandemic.?*?? This
is consistent with international literature both in Europe
and America.'”? Our median APACHE scores were similar
in both the incidental COVID-19 group and those without
COVID-19 when accounting for variables within the group.
The findings align with the study of Mehryar et al. This is
indicative of the utility of APACHE II scores in predicting
disease severity and mortality.”® The incidence of surgical
site sepsis in patients with incidental COVID-19 and
COVID-19 negative were similar. This is consistent in the
literature as seen in the study of Smith et al.?*

The duration and need for ventilatory support were
consistent in both incidental COVID-19 and COVID-19
negative groups. This is consistent with international
literature as seen by Zeng et al.>> The presence of incidental
COVID-19 in our cohort, did not significantly alter the need
for ICU-specific interventions such as blood transfusions,
inotropic support, or ventilatory assistance. The study of
Doglietto et al. compared patients with incidental COVID-19
to patients who were COVID-19 negative and found that
hospital length of stay, ventilator days, and post-acute care
facility length of stay were longer in direct contradiction to
our study.?® Furthermore, the study of Yeates et al. showed
a fourfold mortality rate, longer length of stay, and ICU
length of stay which were mostly related to pulmonary
and thrombotic complications in the incidental COVID-19
group.”’” However, the overall trend in these studies showed
that those with asymptomatic COVID-19 fared worse about
ICU length of stay and ventilator associated days.?327-28
This was inconsistent with our study and later available
literature.'®

Testing patients preoperatively may incur unnecessary
hospital expenditure and may be labour intensive.?’ The most
recent literature would suggest that having asymptomatic
COVID-19 does not affect morbidity and mortality.'®3°
Thus, we can infer that testing asymptomatic COVID-19
may offer little benefit outside of a research setting.!”

In addition to the findings above, the cost of hospitalisation
of patients with asymptomatic COVID-19 patients equated
to €7 185.8 per hospital admission.’! This equated to an
approximate cost of €105 933 677.6 in totality to the
country of Spain in 2020.3' It went on further to say that
the evaluation of costs showed that patients admitted
with asymptomatic COVID-19 had higher mean costs
per patient (+26.4%) than those found in a previous study
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of hospitalised patients with symptomatic COVID-19.
Segui et al. showed that the benefit-cost ratio excludes
the health budget of a mass screening intervention in the
asymptomatic general population as it approaches 0.45.3?
The social return on the investment of one euro is therefore
only 45 cents in the asymptomatic population.’> Given
our resource deprived settings, South Africa can ill afford
routine COVID-19 testing for asymptomatic patients. There
is, however, a paucity of data for the South African setting
about asymptomatic COVID-19 hospitalisations. This could
be a source for further studies in the future.

In Massey et al. orthopaedic patients treated at a level 1
trauma centre showed no increase in mortality in patients
with asymptomatic COVID-19.33 The median age, cohort
and demographic were similar to our cohort of patients.
There was no difference in length of stay and mortality but
the ICU stay was slightly increased.?

There are multiple limitations to our study. This was a
retrospective study; therefore, we could only extract data
from the available datasets. This was a single-centre study,
which limits the generalisation of the findings in our study.
Lastly, since we have no gold standard test to identify true
positives, we must consider that false positive PCR test
results might exist and negatively affect statistical inferences
within both groups.

Conclusion

This study demonstrates that surgery among asymptomatic
PCR-positive patients was not associated with increased
mortality or morbidity in the SICU. This also adds a valuable
contribution to the growing body of literature regarding
COVID-19 infections. Further prospective and multi-
centred studies are required to provide more robust results.
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