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Abstract

undergoing emergency abdominal surgeries.

retrospectively.

between preoperative hemoglobin levels and length of hospital stay (p < 0.001).

complications in this group of patients.
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Aim: The rapid spread of COVID-19 worldwide has also caused an increase in the incidence of postoperative complications
in surgical patients. Clearly, COVID-19 positivity may affect postoperative complications in patients undergoing emergency
surgeries. This study aimed to evaluate the factors predictive of postoperative complications in COVID-19 patients

Material and Methods: Fifty-two patients who underwent emergency abdominal surgeries and tested positive
for COVID-19 via a Polymerase Chain Reaction (PCR) test within 72 hours of the perioperative period were evaluated

Results: The median age of the patients included in the study was 50.5 years (range: 18-83 years). The 30-day mortality
rate was 15.4%, while the postoperative complication rate was 23.1%. A significant correlation was found between
postoperative complication status and age (p = 0.003) and between postoperative complication status and preoperative
hemoglobin levels (p = 0.001). The evaluation of age and hemoglobin together showed a sensitivity of 91.7% and a
specificity of 87.5% for postoperative complications (p < 0.001, AUC: 0.867). In addition, a negative correlation was found

Conclusion: COVID-19-positive patients who undergo emergency abdominal surgeries face a significant risk of
postoperative complications. An advanced age and low hemoglobin levels may be predictors of postoperative
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Amag: COVID-19 dinya capinda hizla yayilmasi ve pandemi haline gelmesi, cerrahi hastalarda postoperatif
komplikasyonlarin insidansinda da artisa neden oldu. Acil ameliyata alinan hastalarda COVID-19 pozitifliginin ameliyat
sonrasi komplikasyonlari etkileyebilecegdi aciktir. Bu ¢calismada acil abdominal cerrahi uygulanan COVID-19 hastalarinda
postoperatif komplikasyonlar icin dngorduriicl faktorlerin degerlendirilmesi amaglanmistir.

Gereg ve Yontemler: Bu calismada acil abdominal cerrahi uygulanan ve perioperatif 72 saat icerisinde COVID-19 Polimeraz
Zincir Reaksiyonu (PCR) testi pozitif sonuglanan 52 hasta retrospektif olarak degerlendirildi.

Bulgular: Calismaya dahil edilen hastalarin medyan yasi 50.5'di (aralik: 18-83). 30 glinliik mortalite orani %15.4 olarak
saptandi. Postoperatif komplikasyon orani %23.1'di. Postoperatif komplikasyon durumu ile yas (p=0.003) ve preoperatif
hemoglobin degeri (p=0.001) arasinda anlamli bir iliski saptandi. Yas ve hemoglobinin birlikte degerlendirilmesinin
postoperatif komplikasyonlar icin sensivitesinin %91.7, spesifitesinin %87.5 oldugu goriildi (p<0.001, AUC: 0.867). Ayrica
ameliyat 6ncesi hemoglobin degeri ile hastanede kalis siiresi arasinda negatif korelasyon saptandi (p<0.001).

Sonug: COVID-19 testi pozitif olan ve acil abdominal cerrahi uygulanan hastalar dnemli bir postoperatif komplikasyon riski ile
karsi karsiyadir. Bu hastalarda ileri yas ve diisiik hemoglobin diizeyleri postoperatif komplikasyonlar icin 5ngordirticii olabilir.

Introduction

The global COVID-19 pandemic caused by the SARS-COV-2 virus
has significantly disrupted patient follow-ups and treatments
since 2020 [1], creating challenges for healthcare professionals
and patients alike [2]. Despite the changes in lifestyle brought
about by the pandemic, there has been no change in the
incidence of emergency surgeries [3]. The performance of
emergency surgeries in COVID-19-positive patients continues,
but this situation brings high-level challenges for both patients
and healthcare professionals [2]. Nevertheless, there is a need to
continue conducting surgical procedures in order to resolve the
emergency situations that threaten patients’lives [4].

COVID-19infection can trigger an inflammatory response in the
body [4], and the inflammation triggered by acute surgery can
lead to multiple organ failure, increased mortality,and morbidity
in COVID-19-positive patients [5]. For this reason, many studies
have been conducted on perioperative morbidity and mortality
in this group of patients [5, 6]. Studies including patients
requiring emergency surgeries have found that individuals
with an ongoing COVID-19 infection requiring surgeries have a
higher risk of mortality and postoperative complications [3, 7.

Previous research has mostly focused on the early periods
of the pandemic and the effects of COVID-19 infection on
complications. Our study aims to contribute to the literature by
evaluating the factors affecting the postoperative complications
of COVID-19-positive patients who require emergency
abdominal surgeries, and to emphasize the necessity of taking

necessary precautions in patient follow-up for these factors.
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Material and Methods

Patients who underwent emergency abdominal surgeries
in a tertiary health center between 2021 and 2022 were
retrospectively evaluated. As part of COVID-19 measures,
a preoperative COVID-19 Polymerase Chain Reaction (PCR)
test was performed on all individuals undergoing surgical
interventions. Patients who required emergency abdominal
surgeries and whose COVID-19 diagnoses were confirmed
through PCR tests within 72 h were included in the study.
Those with negative COVID-19 PCR tests within the first 72 h
and those whose preoperative follow-ups were not conducted
by the researchers were excluded from the study (Figure 1).
The patient population was classified into the postoperative
complication-positive (PCP) or postoperative complication-
negative (PCN) group, and these two groups were compared
in terms of predictive factors. This study was approved
by the XXX University Clinical Research Ethics Committee
(Date: 08.05.2023, Decision No. 384). The study protocol is in
accordance with the Declaration of Helsinki.

Emergency surgeries between
2021-2022

Identification

Excluded (n=44)

- Patients whose
preoperative follow-
ups were not
performed by us
[~ - Patients with a
negative COVID-19 PCR
test

- Patients undergoing
emergency surgery
outside the abdomen

COVID-19 positive emergency

Enrollment . .
abdominal surgeries

Final study population
(n=52)

Analysis

Figure 1. The sample collection scheme.



Statistical Analysis

Statistical analyses were performed using the Statistical Package
for the Social Sciences program (version 26.0, SPSS Inc., Chicago,
IL, USA). In addition to descriptive statistical methods (medians,
frequencies, and rates), the Mann-Whitney U test was used for
the two groups’ comparison. Fisher’s exact test was adopted
to compare qualitative data. Spearman’s correlation analysis
test was applied for the correlation between the numerical
parameters. Binary logistic regression analysis was performed
for predictive properties and efficacy. Diagnostic and predictive
values were detailed using ROC analysis. A p value < 0.05 was
considered statistically significant.

Results

The median age of the 52 patients included in the study was
50.5 years (min:18-max:83) (Table 1). There were 31 males
(59.6%) and 21 females (40.4%) in the patient population (Table
2). Eight patients (15.4%) died within 30 days postoperatively
(Figure 2). Of these eight patients, four died from pulmonary
complications, three from septic shock, and one from multiple

organ failure on the basis of acute renal failure.

30 Day Mortality

= Yes (n=8)

= No (n=44)

Figure 2. 30 Day Mortality
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There were 12 patients (23.1%) in the PCP group and 40
(76.9%) patients in the PCN group. The patients in the two
groups were evaluated for age, preoperative hemoglobin,
white blood cell (WBC), C-reactive protein (CRP), and D-dimer
parameters using the Mann-Whitney U test. Age was
significantly different between the two groups (p = 0.003).
While there was no significant difference in terms of WBC
(p = 0.704), CRP (p = 0.161), and D-dimer (p = 0.174) levels,
preoperative hemoglobin levels were significantly lower in the
PCP group (p = 0.001). The median length of hospitalization
was 6.50 days (min:1-max:27) in the PCP group and 3.50
days (min:1-max:29) in the PCN group. However, there was
no significant difference in the length of hospitalization
between the two groups (p = 0.293). In addition, there was no
difference between the two groups in terms of the presence

of pneumonia in the preoperative period (p = 0.336) (Table 3).

There was a moderate negative correlation between preoperative
hemoglobin levels and length of hospitalization, and it was found
that the length of hospitalization was prolonged as preoperative
hemoglobin levels decreased (p < 0.001) (Table 4).
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Each parameter with an effect profile on postoperative

complications was evaluated using logistic regression

analysis. An advanced age and low hemoglobin levels
increased postoperative complications (OR = 1.065, 95%
Cl: 1.016-1.115, p = 0.008; and OR = 0.563, 95%Cl: 0.386-
0.822; p = 0.003, respectively) (Table 5). In the ROC analysis,
age and hemoglobin levels were found to be predictive of
postoperative complications (AUC: 0.783, 95% Cl: 0.615-

0.952, p = 0.003; and AUC: 0.815, %95 Cl: 0.665-0.964, P =
0.001, respectively). The cut-off values were determined as
65.5 years forage and 11.2 g/dL for hemoglobin levels (Figure
3, Table 6). In addition, the combined evaluation of age and
hemoglobin was predictive of postoperative complications,
with a sensitivity of 91.7% and a specificity of 87.5% (95% Cl:
0.713-1.000, p < 0.001) (Figure 4, Table 7).
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Figure 3. ROC analysis graph of age and Hemoglobin levels
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Figure 4. ROC analysis graph of the combination of age and

hemoglobin parameters

Discussion

In this study, we aimed to determine the predictability of
postoperative complications in the preoperative period of
52 COVID-19-positive patients who underwent emergency
abdominal surgeries. We identified the preoperative factors
that affected postoperative complications, including an
advanced age and low preoperative Hb levels.

Many previous studies have reported that perioperative
COVID-19 infection increases morbidity and mortality in
patients undergoing major surgeries [8, 9]. In the COVID-
Surg study, which included different types of surgeries, the
mortality rate was 23.8% [10]. In studies conducted with
different cohort groups, the mortality rate varied between

43% and 42.8% [11-14]. In the COVID-CIR study, which
focused on emergency abdominal surgeries, the mortality
rate was 12.6%, but this was not statistically significant [15]. In
our study, the mortality rate was 15.4%, which was similar to
that in previous studies. The postoperative complication rates
also varied between 16.8% and 25.6% in similar studies [7, 8].
The postoperative complication rate in our study was 23.6%.

It has been reported that emergency surgeries performed
in patients with perioperative COVID-19 positivity involve
increased postoperative complications compared to elective
surgeries[5,7,15]. However, subgroup analyses of these studies
regarding the prediction of postoperative complications in
COVID-19-positive patients undergoing major and emergency
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abdominal surgeries are limited. In the COVIDSurg study,
which included different types of surgeries, it was reported
that a male gender, above 70 years of age, and emergency and
major surgeries increase the adverse outcomes in COVID-19-
positive patients [10]. Similarly, we found that an advanced age
may be predictive of postoperative complications in patients
who underwent emergency abdominal surgeries while being
COVID-19 positive (AUC = 0.783, 95% Cl: 0.615-0.952, cut-off:
65.5 years, p = 0.003, sensitivity: 66.7%, specificity: 85%).

It is well known that preoperative anemia generally worsens
postoperative outcomes [16, 17]. However, we could not find
any data in the literature on the effects of low hemoglobin
levels on postoperative outcomes in COVID-19-positive
patients who underwent emergency abdominal surgeries. In
our study, low preoperative hemoglobin levels were found to
be predictive of postoperative complications (AUC = 0.815,
95% Cl: 0.665-0.964, cut-off: 11.2 g/dL, p = 0.001, sensitivity:
91.7%, specificity: 77.5%). In addition, there was a negative
correlation between hemoglobin levels and hospitalization
time (p < 0.001; p = —0.547). Although these findings support
classical surgical knowledge, they are important in terms of
emphasizing the need to focus on anemiain COVID-19-positive
patients who undergo emergency abdominal surgeries.

In our study, we also showed that the evaluation of age and
hemoglobin levels together can be a stronger predictor of
postoperative complications in COVID-19-positive patients
who undergo emergency abdominal surgeries (AUC = 0.867,
95% Cl: 0.713-1.000, p < 0.001, sensitivity: 91.7%, specificity:
87.5%). This result can guide surgeons who will perform
surgeries on COVID-19-positive
patients with advanced ages and low hemoglobin levels, as
they may deal with postoperative complications.

emergency abdominal

This study has some limitations. First, it includes only one center
experience, which may limit the generalizability of the results.
However, it represents a homogeneous population base that
can minimize selection bias. The retrospective design is a further
limitation. In the study, positivity for COVID-19 was accepted
according to nasopharyngeal RT-PCR performed within 72 h
of the perioperative period. However, patients diagnosed with
COVID-19 clinically and radiologically in other studies were
also included [15]. There are also studies that define positive
results of the COVID-19 test up to the postoperative 30th day
as a perioperative COVID-19 infection [7]. Although these two
conditions narrowed the population included in the study, they
were necessary was necessary to determine the certainty of
COVID-19 positivity during the operation.
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Conclusion

Surgeons should be mindful of postoperative complications when
performing emergency abdominal surgeries in patients with
COVID-19 infection. An advanced age and low hemoglobin levels
are strong predictors of postoperative complications in this patient
group. However, more comprehensive studies and subgroup
analyses of existing studies are needed to confirm our hypothesis.
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vested interest

References

1. Bilinski A, Emanuel EJ. COVID-19 and Excess All-Cause Mortality in
the US and 18 Comparison Countries. Jama, 2020; 324:2100-2102.

2. Kasivisvanathan V, Lindsay J, Rakshani-Moghadam S, et al. A
cohort study of 30 day mortality after NON-EMERGENCY surgery
in a COVID-19 cold site. International journal of surgery (London,
England), 2020; 84: 57-65.

3. JangM,Lee M, LeeG, LeeJ, ChoiK, YuB.Changesin Injury Pattern
and Outcomes of Trauma Patients after COVID-19 Pandemic: A
Retrospective Cohort Study. Healthcare (Basel), 2023; 11.

4. Toor SM, Saleh R, Sasidharan Nair V, Taha RZ, Elkord E. T-cell
responses and therapies against SARS-CoV-2
Immunology, 2021; 162: 30-43.

infection.

5. Pratha AR, Pustela MK, KanitiVK, Shaik SB, PechetiT.Retrospective
analysis of outcome of COVID positive patients undergoing
emergency surgeries for acute general surgical conditions.
International Surgery Journal, 2023; 10: 432-436.

6. Hachiya K, Kawabata S, Nagai S, et al. Emergency Surgical
Management of Lumbar Burst Fracture in a Patient with
COVID-19: A Case Report. Spine Surg Relat Res, 2022; 6: 314-317.

7. Inzunza M, Romero C, Irarrdzaval MJ, et al. Morbidity and
Mortality in Patients with Perioperative COVID-19 Infection:
Prospective Cohort in General, Gastroesophagic, Hepatobiliary,
and Colorectal Surgery. World J Surg, 2021; 45: 1652-1662.

8. Deng JZ, Chan JS, Potter AL, et al. The Risk of Postoperative
Complications After Major Elective Surgery in Active or Resolved
COVID-19 in the United States. Ann Surg, 2022; 275: 242-246.

9. Doglietto F, Vezzoli M, Gheza F, et al. Factors Associated With
Surgical Mortality and Complications Among Patients With and
Without Coronavirus Disease 2019 (COVID-19) in Italy. JAMA
Surg, 2020; 155: 691-702.

10. Nepogodiev D, Bhangu A, Glasbey JC, et al. Mortality and
pulmonary complications in patients undergoing surgery with
perioperative SARS-CoV-2 infection: an international cohort
study. The Lancet, 2020; 396: 27-38.



11.

12.

13.

14.

Knisely A, Zhou ZN, Wu J, et al. Perioperative Morbidity and
Mortality of Patients With COVID-19 Who Undergo Urgent and
Emergent Surgical Procedures. Ann Surg, 2021; 273: 34-40.

Guadalajara H, Muiioz de Nova JL, Fernandez Gonzalez S, et al.
Patterns of acute surgical inflammatory processes presentation
of in the COVID-19 outbreak (PIACO Study): Surgery may be the
best treatment option. Br J Surg, 2020; 107: e494-e495.

Seeliger B, Philouze G, Cherkaoui Z, Felli E, Mutter D, Pessaux P.
Acute abdomen in patients with SARS-CoV-2 infection or co-
infection. Langenbecks Arch Surg, 2020; 405: 861-866.

Gonzalez-Calatayud DM, Vargas-Abrego DB, Gutiérrez-Uvalle DGE,
et al. Observational study of the suspected or confirmed cases of
sars COV-2 infection needing emergency surgical intervention
during the first months of the pandemic in a third level hospital:
Case series. Ann Med Surg (Lond), 2020; 60: 149-154.

15.

A~
RajsN

BUYUKKASAP et al.
I Emergency Abdominal Surgery in COVID-19 Patients

Osorio J, Madrazo Z, Videla S, et al. Analysis of outcomes of
emergency general and gastrointestinal surgery during the
COVID-19 pandemic. Br J Surg, 2021; 108: 1438-1447.

Fowler AJ, Ahmad T, Phull MK, Allard S, Gillies MA, Pearse RM.
Meta-analysis of the association between preoperative anaemia
and mortality after surgery. Br J Surg, 2015; 102: 1314-24.
Musallam KM, Tamim HM, Richards T, et al. Preoperative
anaemia and postoperative outcomes in non-cardiac surgery: a
retrospective cohort study. Lancet, 2011; 378: 1396-407.

83



