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Impact of coronavirus disease on acute appendicitis cases
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ABSTRACT

BACKGROUND: Disease profiles have changed in the COVID-19 pandemic. In this study, we aimed to compare acute appendicitis
cases before and during the COVID-19 pandemic.

METHODS: A total of 130 patients were diagnosed with AA and operated between the days of first COVID-19 case on March 11,
2020, and May 11, 2020, and the same period of the previous year. Data of the patients were extracted from electronic archive of the
hospital. Those patients were stratified into two groups; pandemic group and pre-pandemic group. The pandemic group comprised
46 patients and the pre-pandemic group, 84 patients. The two groups were compared in terms of age, gender, duration of symptoms,
length of hospital stay, white blood cell count, C-reactive protein levels, and post-operative complications.

RESULTS: The median days passed from onset of abdominal pain to submission were 6.5 days in the pandemic period. However,
it was 3 days in the pre-pandemic group (p<0.001). Other parameters were not statistically different between the groups (p>0.05).

CONCLUSION: During the COVID-19 pandemic period, delay in hospital submissions has attracted attention. However, delayed

treatment did not reflect to the clinic as more severe disease.
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INTRODUCTION

The coronavirus disease (COVID-19) pandemic from coro-
navirus SARS-CoV-2 has seriously affected health systems
globally.l'l While researchers have been trying to establish
the standards of COVID-19 treatment during the rapidly es-
calating pandemic, other health services have continued giv-
ing healthcare.*® However, there had been concerns raised
by surgeons about how clinical follow-up will be affected by
this pandemic.'¢! While elective surgeries were postponed,
different approaches have been made since there is no such
chance for urgent surgical pathologies.”! However, there are
insufficient data about the impact of the pandemic on the
management of these patients.

The COVID-19 pandemic in the Republic of Turkey, which has

started relatively late, is part of ongoing pandemic of corona-
virus disease. The first cases of COVID-19 were identified in
the Republic of Turkey on March |1, 2020, and according to
the records of the World Health Organization, it has started
being seen as one of the countries with the pandemic as of
March 12, 2020.%1 As in all admissions to the hospital, there
have been decreases in emergency room visits. Although this
situation can be evaluated as a partial reduction in unneces-
sary emergency department admissions, it was thought that
individuals may be afraid to apply to hospitals and, therefore,
there may be delays in real emergency situations. This situ-
ation caused justified concerns about the risk of disease be-
coming more complicated during the application.”’!

Therefore, in our study, we aimed to examine the effect of
the pandemic on the diagnosis and treatment processes of
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acute appendicitis (AA), which is the most common emer-
gency surgical pathology.l'” Furthermore, to see effect of the
pandemic on submissions with AA, we obtained records from
the same period of the previous year and compared them to
the pandemic period data.

MATERIALS AND METHODS

This retrospective study was conducted at Gulhane Military
State Hospital state hospital after obtaining approval from
the Ministry of Health of Turkey (Date/Number) and Institu-
tional Review Board (2020/Number).

Institutional database was searched for patients underwent
surgery for AA and they were stratified into two groups:
Pre-pandemic group and pandemic group. A total of 93 pa-
tients submitted to the emergency department with abdom-
inal complaints during 2 months period between the days of
first COVID-19 case on March 11, 2020, and May |11, 2020.
From those 46 patients who were diagnosed with AA and un-
derwent surgical intervention were enrolled in the pandemic
group. In the same period of the previous year (March |1,
2019—-May I 1, 2019), a total of 124 patients submitted with
abdominal complaints and 84 of them underwent surgery for
AA. Those formed the pre-pandemic group (Fig. 1).

Demographic and clinical data along with the laboratory
parameters of the study subjects were retracted from insti-
tutional database for comparison. From data, age, gender,
status of appendicocecal disease (with abscess, perforated,
accompanying necrosis, plastron, or uncomplicated), white
blood cell (WBC) count, C-reactive protein (CRP) levels, and
length of hospital stay were used in the statistical analysis. For
the evaluation of post-operative complications, Clavien-Din-
do classification was used.!'!]

Statistical analysis was performed on SPSS 23.0 software
package (SPSS, Inc., Chicago, IL). Categorical data were ex-
pressed as number (percentage) and continuous data as
median (interquartile range 25%—75" percentile) or mean *
standard deviation. For statistical comparison between the
groups, Chi-square test for categorical data and Student’s

Subjects admitted to
emergency clinic with
abdominal complaints between
11 March 2019-11 May 2019
(n=124)

Subjects admitted to
emergency clinic with
abdominal complaints between
11 March 2020-11 May 2020
(n=93)

Patients diagnosed with Patients diagnosed with

acute appendicitis and acute appendicitis and
underwent surgery

(pandemic group, n=46)

underwent surgery
(pre-pandemic group, n=84)

Figure 1. Flow diagram showing patient selection.
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t-test or Mann—Whitney U-test for continuous data were
used. Statistical significance was accepted at 0.05.

RESULTS

A total of 130 patients were enrolled in the study. Eighty-
four of them were in the pre-pandemic group and 46 were
in the pandemic group. When the number of submissions in
the pandemic period was compared to the same period of
the previous year, significant decrease in patient numbers was
observed. The median age of the patients was 29 and majori-
ty of them were male. All of the subjects had abdominal pain
complaints and duration between onset of abdominal pain
and hospital submission in the pandemic group was signifi-
cantly longer than the pre-pandemic group (p<0.001). The
median duration was 3 days in the pre-pandemic group and it
was 6.5 days in the pandemic group (Table ).

In the pre-pandemic group, the mean WBC count was
14.2+4.4 cell*103/mL and it was 14.2+3.3 cell*10%/mL in the
pandemic group. The median value of CRP in the pre-pan-
demic was 7 and it was |6 in the pandemic group. WBC
counts and CRP values of the patients did not differ between
the groups. When the pre-pandemic group was evaluated ac-
cording to surgical intervention results, 4.8% (4) of patients
presented with pericecal abscess and 3.6% (3) of patients
with appendix perforation. However, in the pandemic group,
8.7% (4) of patients had pericecal abscess, 6.5% (3) appen-
dix perforation, and 2.2% (I) appendix necrosis. However,
there was no significant difference between the groups re-
garding accompanying complications (p=0.189). Groups were
also evaluated in terms of post-operative complications using
Clavien-Dindo classification and there was no significant dif-
ference (p=0.530). Only a patient from the pandemic group
was rehospitalized a week later due to ileus and treated con-
servatively. Both groups of patients stayed at the hospital at a
median of | day (p=0.764).

DISCUSSION

In this retrospective study, we evaluated the effects of
COVID-19 pandemic on a prevalent emergency disease, AA,
and concluded that COVID-19 pandemic may have caused
delay in submissions but severity of disease did not increase
as expected compared to the same period of the previous
year. We believe that fear of COVID-19 spread was the driv-
ing factor for delay in the emergency department submis-
sions. However, symptoms of AA, such as abdominal pain,
may have caused decrease in quality of life and the patients
have had to submit to the emergency department even if they
are at the late stage of the disease. Despite the conclusion
of the Li et al’s!'¥ review which indicated that total delay is
strongly associated with complicated appendicitis, delay by
patients will not make them prone to increased morbidity in
the pandemic period which is also consistent with the recent
body of literature.
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Table |I. Characteristics of the patients

Pre-pandemic group (n=84) Pandemic group (n=46) p-value
Age (years) 29 (21-41) 29 (21-34) 0.501
Gender, n (%)

Male 52 (61.9) 32 (69.5)

Female 32 (38.1) 14 (30.5) 0.285
Duration between onset of abdominal pain and submission, d 3 (14) 6.5 (2-11) <.001
White blood cell, cell*10*/mL 142+4.4 14.2+3.3 >.05
C-reactive protein, mg/dL 7 (2-35) 16 (2-74) 0.061
Accompanying complications, n (%)

None 77 (91.7) 38 (82.6) 0.189

Abscess 4 (4.8) 4 (8.7)

Perforation 3 (3.6) 3 (6.5)

Necrosis 0 (0) 1 (2.2)

Plastron 0 (0) 0 (0)

Clavien-Dindo classification

Grade | 84 43 0.530

Grade 2 0 |
Length of hospital stay (days) I (1-2) I (1-2) 0.764

In a similar study, Romero et al.l'¥! compared pandemic period
with the previous year using radiology department records.
They found that the number of computed tomography scans
performed for AA suspicion decreased from 42 to 25 in the
pandemic period. In another multicenter cohort published by
Tankel et al,l'"¥ it was reported that the number of submis-
sions for AA during the pandemic period decreased from 237
to 141. They indicated that this decrease could be seasonal
or patients were not referred to the emergency department.
Likewise, they argued that it may be due to a decrease in in-
cidence of AA in the recent years. In our study, a total of 130
patients underwent appendectomy for AA. While the num-
ber of patients with AA during the pandemic period was 46
(35.3%), there were 84 (64.6%) patients in the same period
of 2019. Similar to the literature, there was marked decrease
in AA cases. Since our control group was the same period of
the previous year, it is clear that this decrease in submissions
is not seasonal.

In their study, Romero et al.l'¥l also staged AA according to
the tomography findings and reported that patients diag-
nosed with appendicitis during the pandemic period had a
more advanced radiological stage. They attributed this sta-
tistically significant difference to patients’ late submission. In
their multicenter study, Tankel et al.l'"! reported that they did
not find a statistically significant difference between the onset
of complaints and the hospital admission, neutrophil count,
and rate of complications in patients treated for appendicitis.
In our study, we evaluated CRP levels of both groups to have
an idea about the severity of disease but statistically signifi-
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cant difference was not observed between them although the
time passed from onset of pain to admission to hospital were
longer in the pandemic group (p=0.061).

Non-operative treatment of uncomplicated appendicitis cas-
es has been popular recently.l'”! In a survey study of Kelly
et al."! with the participation of 16| surgeons, they found
that 71% of surgeons preferred conservative treatment for
patients diagnosed with AA during the pandemic period.
In addition, 84% of the surgeons indicated that they would
return to surgical intervention after the pandemic. On the
contrary to 71% of the surgeons, in our study, all patients
diagnosed with appendicitis received surgical treatment in-
dependently from time period. In our hospital, we observed
that surgeons still prioritize the surgical intervention and did
not consider conservative treatment during the pandemic
period. Relatively low number of complications can be at-
tributed to the surgeon preference. We should also state
that there was not mortality from COVID-19 following sur-
gical intervention.

In their study examining 378 patients with AA, Tankel et al.l']
reported that they found pre-pandemic and pandemic period
length of hospital stay as 2.5 days and 2.3 days, respectively.
During the pandemic period, they did not find any increase in
hospital stay. In our study, we also did not find any difference
in length of hospital stay between the groups. In this regard,
we believe that the pandemic period had no significant effect
on the clinic. Similarly, there was no difference between the
groups in terms of post-operative complications.
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There are limitations to this study that should be addressed.
The number of cases was low due to the short duration and
being single centered. In addition, due to the rapid escalation
of the pandemic, the study was conducted in a retrospective
manner using patient records.

In the COVID-19 pandemic period, the most common sur-
gical pathology requiring surgical intervention was AA. How-
ever, a decrease was seen in the number of AA cases during
the pandemic. In addition, days passed between the onset of
abdominal pain and hospital submission increased. Moreover,
patients with AA were found to have relatively higher CRP
levels at initial submission compared to subjects operated in
the same period of the previous year. However, there was not
statistically significant difference between the both groups in
terms of length of hospital stay and complication rates.

Conclusion

In this group of patients, the COVID-19 pandemic did not
have significant effect on the prognosis of AA. The delay in
submission to hospital did not reflect to the clinic as more
severe disease.
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ORIJINAL CALISMA - 0Z

Koronaviriis hastaliginin akut apandisit olgular1 iizerindeki etkisi
Dr. Umit Alakus,' Dr. Barig Tiirker,2 Dr. Talha Sarig6z,? Dr. Ulvi Mehmet Meral*

Saglik Bilimleri Universitesi Giilhane Egitim ve Arastirma Hastanesi, Genel Cerrahi Anabilim Dali, Ankara
2Batman Bolge Devlet Hastanesi, Genel Cerrahi Klinigi, Batman

3Kayseri Sehir Hastanesi, Genel Cerrahi Klinigi, Kayseri

4lzmir Katip Celebi Universitesi Atatiirk Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, izmir

AMAC: Hastalik profilleri Covid-19 pandemi siirecinde degisiklik gostermistir. Bu calismada Covid-19 pandemi 6ncesi ve pandemi siiresince akut
apandisit olgularini karsilastirmay amagladik.

GEREGC VE YONTEM: ilk Covid-19 olgusunun gériildiigii || Mart 2020 ve | | Mayis 2020 arasinda ve gegen yilin ayni déneminde toplamda |30
hasta akut apandisit tanisi ile ameliyat oldu. Hastalarin verileri hastanenin elektronik arsivinden elde edildi. Bu hastalar iki gruba ayrildi; pandemik
grubu ve pandemik 6ncesi grup. Pandemi grubunda 46 hasta, pandemik éncesi grupta 84 hasta yer aldi. iki grup yas, cinsiyet, sikayetlerin siiresi,
hastanede kalis sliresi, beyaz kiire sayimi, C-reaktif protein dlizeyi ve ameliyat sonrasi komplikasyonlar agisindan karsilastirildi.

BULGULAR: Karin agrisinin baglangici ve basvuru arasinda gegen ortanca glin pandemi grubunda 6.5 giindii. Oysa ki bu siire pandemik 6ncesi grupta
¢ gindl (p<0.001). Diger parametreler gruplar arasinda istatistiksel olarak farkli degildi (p>0.05).

TARTISMA: Covid-19 pandemi periyodu siiresince hastaneye bagvurularda gecikme dikkat gekmistir. Ancak gecikmis tedavi klinige daha ciddi has-
talik olarak yansimamistir.

Anahtar sozclikler: Apandisit; bagvuru; cerrahi; coronavirus; gecikme; komplikasyon.
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