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Diagnostic value of serum signal peptide-CUB-EGF-like domain-
containing protein 1 levels in patients with acute appendicitis
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SUMMARY

OBJECTIVE: Acute appendicitis is one of the most common surgical causes of an acute abdomen among patients admitted to the emergency room
due to abdominal pain. The clinical diagnosis of acute appendicitis is usually difficult and is made by evaluating the clinical, laboratory, and radiological
findings together. The aim of this study was to investigate the diagnostic potential of signal peptide-CUB-EGF-like domain-containing protein 1 as a
biomarker for acute appendicitis.

METHODS: Atotal of 67 adult patients without any comorbidities who presented to the emergency department with abdominal pain and were clinically
diagnosed with acute appendicitis were included in the case group. The patients included in the study were classified into the negative appendectomy
group and the acute appendicitis group according to their histopathological final diagnosis. In addition, 48 healthy volunteers without comorbidities
were included in the control group. Signal peptide-CUB-EGF-like domain-containing protein 1 levels of patients and the control group were measured.
RESULTS: According to postoperative histopathological examinations of the patients, 7 (10.4%) patients were diagnosed with negative appendectomy,
and 60 (89.6%) patients were diagnosed with acute appendicitis. Signal peptide-CUB-EGF-like domain-containing protein 1 levels were higher inthe
patients with acute appendicitis thanin negative appendectomy patients (p=0.012). Signal peptide-CUB-EGF-like domain-containing protein 1 levels
were also higher in the case group compared to the control group (p=0.001).

CONCLUSION: The admission signal peptide-CUB-EGF-like domain-containing protein 1 level was significantly higher in adults with acute appendicitis.
The SCUBE1 level is a novel but promising biomarker that aids in the diagnosis of acute appendicitis.
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INTRODUCTION

Acute appendicitis (AA) is one of the most common surgical
causes of an acute abdomen among patients admitted to the
emergency department (ED) due to abdominal pain'. Clinicians
diagnose AA by evaluating the results obtained from laboratory
and radiological examinations, primarily anamnesis and phys-
ical examination findings. In addition, diagnostic evaluation
can be supported by adding clinical scoring systems, including
physical examination findings and various laboratory markers.
Many simple and usable scoring systems (the Alvarado score,
the modified Alvarado score, the Appendicitis Inflammatory
Response score, the RIPASA score, etc.) have been developed
for the prediction of AA risk®. But their use alone is contro-
versial*®. The role of ultrasonography (USG) and computer
tomography (CT) imaging methods remains important in

the diagnosis of AA. Despite all diagnostic methods, nega-
tive pathology results ranging from 3 to 25% in patients with
AA diagnosis and surgical treatment method can be found*®.
New methods are needed to make the correct diagnosis in AA
and to reduce the rate of negative surgical treatment methods.
For this purpose, studies have been carried out showing the
relationship of various biochemical markers with AA'7.
SCUBEL is a glycoprotein found on platelet and endothe-
lial cell surfaces. This is a novel molecule with matrix-bound
or soluble forms released from the platelet surface as a result of
platelet aggregation, which has been shown to play an adhesive
role in platelet-platelet or platelet matrix interaction. Studies
were carried out on various levels of cardiovascular diseases,
inflammatory events, and ischemic processes®’. Platelet acti-

vation has a role in the pathophysiology of thrombosis and
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inflammatory diseases. Various platelet markers have been
investigated in association with both thrombosis and inflam-
mation'®. There are few studies in the literature that investigate
SCUBEI levels in adult patients diagnosed with AA''. The aim
of this study was to investigate the diagnostic value of serum
SCUBEI levels in adult patients who admit to the ED with
abdominal pain and are diagnosed with AA.

METHODS

Study design and patient selection

This is a single-centered, prospective study that examines
patients who were admitted to the ED with abdominal pain
and have been diagnosed with AA. Approval was received from
the local ethics committee (Decision No: 2017/109) before
starting the study.

The study included patients aged 18 and over who had been
admitted to the ED with abdominal pain, had no accompa-
nying disease, were clinically diagnosed with AA, and under-
went surgery. Pregnant women, trauma patients, patients who
underwent medical treatment methods in the treatment of
AA, and patients who voluntarily did not give the necessary
consent to participate in the study were excluded from the
study. Participants were informed about the study, and written
informed consent was obtained from all participants to partic-
ipate in the study. Symptoms, physical examination findings,
laboratory parameters, imaging findings, Alvarado scores, and
clinical and demographic characteristics of the patients included
in the study were recorded in the study form. In our study, the
postoperative histopathological diagnoses of patients were con-
sidered the gold standard.

As a control group, 48 healthy volunteers without comor-
bidities or an active inflammatory disease were selected. A vol-
untary consent form was obtained from the individuals in the
control group. Plasma samples were taken from patients and
the control group to measure SCUBE] levels at the time of
admission. After centrifuging for 10 min at 4,000 rpm, the
plasma was separated and stored at -80°C. 24 h before the
start of the SCUBE1 examination, the separated plasmas were
removed from the -80°C environment and placed at +4 degrees.
Dissolved plasmas were brought to room temperature, and
SCUBEI levels were measured.

Determination of signal peptide-CUB-EGF-like
domain-containing protein 1 levels

SCUBEI levels in plasma samples were measured by sand-
wich immunoassay (Enzyme-Linked Immunosorbent Assay

2

(ELISA)) in accordance with the manufacturer’s instruc-
tions. Commercially purchased Human SCUBEL! (floor no:
E-EL-H5405) ELISA kits were used in the analysis. The results
were expressed as ng/mL.

The endpoint of the study

In our study, it was determined to investigate the usability of
initial SCUBE] levels from patients in the diagnosis. For this
purpose, the use of SCUBEI levels in the distinction between
a negative appendectomy and an AA diagnosis according to
histopathological classification was determined as the pri-
mary endpoint. In addition, according to histopathological
results, the distinction of SCUBEI levels between the AA
diagnosis and the control group was determined as the sec-
ondary endpoint.

Statistical method

Statistical analysis was carried out using the Jamovi v.1.6 sta-
tistical program (Jamovi Project Computer Software, Version
1.6, Sydney, Australia). Continuous variables were defined as
mean and standard deviation for the data with normal distri-
bution, and for the abnormal distribution with median and
interquartile range (IQR). Categorical data were shown as
frequency (n) and percentage (%). The Shapiro-Wilk test was
used to check whether the data were normally distributed.
Normal distribution data were expressed with a mean®SD,
and abnormal distribution data were expressed with a median
(IQR 25-75). The Student’s t-test was used to compare nor-
mally distributed data, and Mann-Whitney U test was used to
compare data showing abnormal distribution.

RESULTS

According to postoperative histopathological examinations of
the patients, 7 (10.4%) patients were diagnosed with negative
appendectomy, and 60 (89.6%) patients were diagnosed with
AA. In the study, 65% (n=39) of the AA group (n=60) was
male; 54.2% (n=26) of the control group (n=48) was male;
and 28.5% (n=2) of the negative appendectomy group (n=7)
was male. The median age of the AA group was 33 (25.0-43.5)
years, while the median age of the control group was 30 (22.5—
41.5). The gender and age distribution of patients and control
groups is shown in Table 1.

Laboratory data, imaging findings, and Alvarado scores
of the patients included in the study were calculated using
the values at the time of initial admission and presented in
Table 2. When laboratory parameters were examined, leukocyte
(p=0.016), neutrophil (p=0.003), and neutrophil-lymphocyte
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ratio (NLR) (p=0.004) levels were statistically significantly
higher in the group with AA than the negative appendec-
tomy group. Again, Alvarado scores were higher in the AA
group and statistically significant (p=0.025). When the
imaging findings of the patients included in the study were
examined, 18 patients were diagnosed with USG and 49
patients were diagnosed with CT. The appendix diameter
measured by CT was larger in the group diagnosed with AA
(p=0.049). SCUBE] levels, which were examined at the time
of the first admission of the patients and the control group
included in the study, are presented in Table 3. When the
SCUBEI1 levels of the patients were examined, it was shown
that they were higher in the AA group (p=0.012) when

Table 1. Gender and age distribution of the patient and control groups.

compared with the negative appendectomy group. In addi-
tion, SCUBELI levels in patients with AA were higher than
those in the control group, and this was found to be statis-
tically significant (p=0.001).

DISCUSSION

AA is one of the most common surgical causes of an acute
abdomen. The clinical diagnosis of AA is often difficult and is
made by co-evaluation of clinical, laboratory, and radiological
findings. To help with diagnosis, a number of scoring systems
have been developed that incorporate physical examination
findings and various laboratory markers. However, many of

Negative appendectomy (n=7) 2 (28.5%) 5(71.5%) 40 (IQR 28.5-42.0)
Acute appendicitis (n=60) 39 (65.0%) 21 (35.0%) 33 (IQR 25.0-43.5)
Control (n=48) 26 (54.2%) 22 (45.8%) 30(IQR 22.5-41.5)

IQR: interquartile range.

Table 2. Laboratory, imaging, and alvarado scores of patients according to histopathological classification.

WBC (10%/uL) 8.613.7 13.244.7 0.016
Neutrophil (10%/uL) 5.3£3.0 10.5+4.3 0.003
Lymphocyte (10%/ul) 24 (IQR 1.5-2.9) 20(IQR 1.2-2.5) 0.296
PLT (10%/uL) 247 (IQR 226-282) 224 (IQR 203-260) 0.122
MPV (fL) 9.5+0.8 9.8+1.3 0.469
CRP (mg/L) 1.6 (IQR0O.8-6.4) 0.9 (IQR0.3-4.7) 0.559
Total protein (g/L) 7.7+0.7 7.5¢0.5 0.706
Albumin (g/L) 4.9+0.3 4.440.3 0.866
NLR 144 (IQR 1.17-3.55) 5.83(IQR 3.23-9.76) 0.004
Alvarado score 5(IQR 4.5-6) 7 (IQR 5-8) 0.025
USG (mm) (n=18) 70 7.9£0.7 0.143
CT (mm) (n=49) 94421 10.2+£2.6 0.049

WBC: white blood cell; PLT: platelet; MPV: mean platelet volume; CRP: C-reactive protein; NLR: neutrophil lymphocyte rate; IQR: interquartile range; USG:
ultrasonography; CT: computed tomography. Bold values indicate statistical significance at the p<0.05 level.

Table 3. Signal peptide-CUB-EGF-like domain-containing protein 1 levels of the patient and control groups.

SCUBE1 (ng/mL) | 19 (IQR 15.5-19.5)

23.5(IQR 19-28.3) | 0.012

SCUBE1 (ng/mL) | 13.5(IQR 11-16)

23.5(IQR 19-28.3) | 0.001

IQR: interquartile range.
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these scoring systems have not been widely accepted. In addi-
tion, diagnostic imaging tools such as USG and CT are also
used in the diagnosis of AA%’. CT scanning has now become
the gold standard for diagnosing AA. In cases where a CT
scan cannot be performed, it has become difficult to reach the
correct diagnosis'?. Despite all diagnostic methods, a 3-25%
negative appendectomy is encountered®. In our study, similar
to the literature, we found a negative appendectomy rate of
10.4%. In order to reduce the negative effects of CT scanning
and the negative appendectomy rate, clinicians have tended to
investigate the role of clinical scoring systems, USG, and some
biomarkers in the diagnosis of AAM!15,

SCUBEI is a cell surface glycoprotein found in platelets
and endothelial cells'. Studies have been carried out on the
possibility that SCUBE1 may have a role in various cardiovas-
cular, metabolic, and ischemic diseases®>*'”""°. Giizel and her
colleagues found SCUBEL levels higher in hypertensive patients
than in normal, healthy individuals'. Tiirkmen and his col-
leagues mentioned that SCUBEL could be used to diagnose
the early stage of acute mesenteric ischemia’. Erdogan and his
colleagues noted that SCUBEL levels have the potential to be
used to predict mortality in septic patients. They also argued
that there would be endothelium damage as a result of severe
inflammation, and consequently, SCUBEI levels would increase®.
We investigated the utility of SCUBELI in the diagnosis of AA
with the hypothesis that there would be endothelium damage
after inflammation and therefore SCUBE1 levels could increase.

The results of our study support our hypothesis that
SCUBEL1 levels in patients diagnosed with AA were higher
compared to both the negative appendectomy group and the
control group. According to our study, high levels of SCUBE1
statistically support the AA diagnosis. When we look at the
literature, there are a limited number of studies evaluating
the availability of SCUBEL in the diagnosis of AA. Sonmez
and his colleagues evaluated SCUBE1 levels in the diagno-
sis of AA and argued that there was no diagnostic marker.
However, they found SCUBEL significantly higher in the
CRP-positive group'’. In a different study involving pediat-
ric appendicitis patients, the difference between appendicitis
and control group SCUBEL1 values was found to be statisti-
cally significant®.

Our study has some limitations. The most significant lim-
itation is that it is a single-centered study, and the number of
patients included in the study is small. Only patients who under-
went an appendectomy were included in the study. Patients
who initially suspected appendicitis but were not clinically
diagnosed with it were not included in this study.

CONCLUSION

As aresult, SCUBEL levels can be used to help diagnose patients
clinically diagnosed with AA. Some biochemical markers have
produced promising results to help diagnose AA in adult patients.
However, it is obvious that there is a need for a greater number
of high-quality evidence-based studies.

AVAILABILITY OF DATA
AND MATERIALS

The authors agree to the conditions of the publication includ-

ing the availability of data and materials in our manuscript.

INFORMED CONSENT

Patients’ consents were obtained from the patients before start-
ing the study.

ETHICAL APPROVAL

'This study was approved by the Recep Tayyip Erdogan University
Clinical Research Ethics Committee (Decision No. 2017/109).

HUMAN RIGHTS

The principles outlined in the Declaration of Helsinki have
been followed.

ACKNOWLEDGMENTS

The authors thank the Department of Emergency Medicine
for their hard work and help in data collection. The
authors gratefully acknowledge the financial support pro-
vided by the Recep Tayyip Erdogan University, Scientific
Research Projects Coordinator Unit (BAP) (Project No.
RTEU-TSA-2018-927).

AUTHORS’ CONTRIBUTIONS

GA: Conceptualization, Data curation, Investigation,
Methodology, Project administration, Resources, Writing — orig-
inal draft, Writing — review & editing. MA: Conceptualization,
Data curation, Formal Analysis, Funding acquisition,
Methodology, Project administration, Writing — review &
editing. MI: Data curation, Writing — review & editing. HAU:
Formal Analysis, Validation, Writing — review & editing. RB:
Validation, Writing — review & editing. MKC: Supervision,
Writing — review & editing.

Rev Assoc Med Bras. 2023:69(8):e20230076



Altuntas G et al.

REFERENCES

1

10.

Aygun A, Katipoglu B, Imamoglu M, Demir S, Yadigaroglu M, Tatli O,
etal. Diagnostic value of plasma pentraxin-3in acute appendicitis.
JInvest Surg. 2019;32(2):143-8. https://doi.org/10.1080/0894 1
939.2017.1381789

Alvarado A. Diagnostic scores in acute appendicitis. In: Garbuzenko
DV, editor. Currentissues in the diagnostics and treatment of acute
appendicitis. London: IntechOpen; 2018. https://doi.org/10.5772/
intechopen.77230

Saverio S, Podda M, Simone B, Ceresoli M, Augustin G, Gori A, et al.
Diagnosis and treatment of acute appendicitis: 2020 update of the
WSES Jerusalem guidelines. World J Emerg Surg. 2020;15(1):27.
https://doi.org/10.1186/s13017-020-00306-3

Gregory S, Kuntz K, Sainfort F, Kharbanda A. Cost-effectiveness
of integrating a clinical decision rule and staged imaging protocol
for diagnosis of appendicitis. Value Health. 2016;19(1):28-35.
https://doi.org/10.1016/j.jval.2015.10.007

JeonBG. Predictive factors and outcomes of negative appendectomy.
Am J Surg. 2017;213(4):731-8. https://doi.org/10.1016/j.
amjsurg.2016.05.020

Gelpke K, Hamminga JTH, Bastelaar JJ, Vos B, Bodegom ME,
Heineman E, et al. Reducing the negative appendectomy rate with
the laparoscopic appendicitis score; a multicenter prospective
cohort and validation study. Int J Surg. 2020;79:257-64. https://
doi.org/10.1016/}.ijsu.2020.04.041

Hakkoymaz H, Nazik S, Seyithanoglu M, Guler O, Sahin AR, Cengiz
E, et al. The value of ischemia-modified albumin and oxidative
stress markers in the diagnosis of acute appendicitisin adults. Am
JEmergMed. 2019;37(11):2097-101. https://doi.org/10.1016/j.
2jem.2019.03.005

Erdogan M, Findikli HA, Okuducu Teran i. A novel
biomarker for predicting sepsis mortality: SCUBE-1.
Medicine. 2021;100(6):e24671. https://doi.org/10.1097/
MD.0000000000024671

Turkmen S, Mentese S, Mentese A, Sumer AU, Saglam K, Yulug E,
et al. The value of signal peptide-CUB-EGF domain-containing
protein 1 and oxidative stress parameters in the diagnosis of acute
mesentericischemia. Acad Emerg Med. 2013;20(3):257-64. https:/
doi.org/10.1111/acem.12096

Dinc B, Oskay A, Dinc SE, Bas B, Tekin S. New parameter in
diagnosis of acute appendicitis: platelet distribution width. World

J Gastroenterol. 2015;21(6):1821-6. https://doi.org/10.3748/wjg.
v21.i6.1821

5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Sonmez E, Dursun A, Gulen B, Metin H, Ozer OF. The diagnostic
value of SCUBE1in acute appendicitis. Clin Lab. 2017;63(3):453-9.
https://doi.org/10.7754/Clin.Lab.2016.160729

Khalkhal E, Razzaghi Z, Akbarzadeh Baghban A, Naderi N,
Rezaei-Tavirani M, Rezaei-Tavirani M. Evaluation of CXCR1
as a possible diagnostic biomarker in acute appendicitis.
Gastroenterol Hepatol Bed Bench. 2020;13(Suppl1):5106-12.
PMID: 33585011

Tullavardhana T, Sanguanlosit S, Chartkitchareon A. Role of platelet
indices as a biomarker for the diagnosis of acute appendicitis
and as a predictor of complicated appendicitis: a meta-analysis.
Ann Med Surg. 2021;66:102448. https://doi.org/10.1016/j.
amsu.2021.102448

Hajibandeh S, Hajibandeh S, Hobbs N, Mansour M. Neutrophil-
to-lymphocyte ratio predicts acute appendicitis and distinguishes
between complicated and uncomplicated appendicitis: a systematic
review and meta-analysis. Am J Surg. 2020;219(1):154-63. https://
doi.org/10.1016/j.amjsurg.2019.04.018

Celik A, Altuntas M. The predictive value of ultrasound, alvarado
score, and C-reactive protein in pediatric appendectomy
outcomes. Anatolian J Emerg Med. 2022;5(3):109-15. https://
doi.org/10.54996/anatolianjem.1058404

Tu CF, Yan YT, Wu SY, Djoko B, Tsai MT, Cheng CJ, et al. Domain
and functional analysis of a novel platelet-endothelial cell surface
protein, SCUBE 1. J Biol Chem. 2008;283(18):12478-88. https://
doi.org/10.1074/jbc.M705872200

Dai DF, Thajeb P, Tu CF, Chiang FT, Chen CH, Yang RB, et al. Plasma
concentration of SCUBE1, a novel platelet protein, is elevated in
patients with acute coronary syndrome and ischemic stroke. J Am
Coll Cardiol. 2008;51(22):2173-80. https://doi.org/10.1016/j.
jacc.2008.01.060

Guzel M, Dogru MT, Simsek V, Demir V, Alp C, Kandemir H,
et al. Influence of circadian blood pressure alterations on serum
SCUBE-1 and soluble CD40 ligand levels in patients with essential
hypertension. Am J Cardiovasc Dis. 2019;9(4):42-8. PMID:
31516762

Gunaydin M, Sipahi M, Kesicioglu T, Usta M, Tezcan B, Tokgoz VY.
The value of plasma SCUBE1 and oxidative stress parameters
in the early diagnosis of acute ovarian torsion. Bratisl Lek Listy.
2019;120(6):456-61. https://doi.org/10.4149/BLL_2019_073

Altuntas M, Altuntas G, Calapoglu AS, Bedir R, Atak M. The
clinical value of IMA and SCUBE1 in the diagnosis of acute
appendicitisin children. J Clin Investig Surg. 2022;7(1):1-7. https://
doi.org/10.25083/2559.5555/7.1.1

Rev Assoc Med Bras. 2023;69(8):e20230076


https://doi.org/10.1080/08941939.2017.1381789
https://doi.org/10.1080/08941939.2017.1381789
https://doi.org/10.5772/intechopen.77230
https://doi.org/10.5772/intechopen.77230
https://doi.org/10.1186/s13017-020-00306-3
https://doi.org/10.1016/j.jval.2015.10.007
https://doi.org/10.1016/j.amjsurg.2016.05.020
https://doi.org/10.1016/j.amjsurg.2016.05.020
https://doi.org/10.1016/j.ijsu.2020.04.041
https://doi.org/10.1016/j.ijsu.2020.04.041
https://doi.org/10.1016/j.ajem.2019.03.005
https://doi.org/10.1016/j.ajem.2019.03.005
https://doi.org/10.1097/MD.0000000000024671
https://doi.org/10.1097/MD.0000000000024671
https://doi.org/10.1111/acem.12096
https://doi.org/10.1111/acem.12096
https://doi.org/10.3748/wjg.v21.i6.1821
https://doi.org/10.3748/wjg.v21.i6.1821
https://doi.org/10.7754/Clin.Lab.2016.160729
https://doi.org/10.1016/j.amsu.2021.102448
https://doi.org/10.1016/j.amsu.2021.102448
https://doi.org/10.1016/j.amjsurg.2019.04.018
https://doi.org/10.1016/j.amjsurg.2019.04.018
https://doi.org/10.54996/anatolianjem.1058404
https://doi.org/10.54996/anatolianjem.1058404
https://doi.org/10.1074/jbc.M705872200
https://doi.org/10.1074/jbc.M705872200
https://doi.org/10.1016/j.jacc.2008.01.060
https://doi.org/10.1016/j.jacc.2008.01.060
https://doi.org/10.4149/BLL_2019_073
https://doi.org/10.25083/2559.5555/7.1.1
https://doi.org/10.25083/2559.5555/7.1.1

