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Early diagnosis is very important to reduce morbidity and mortality in COVID-19 infected patients.
The aim of this study was to detect of tumor antigens CEA, CA19.9, CA15.3, and AFP and to compare their lev-
els in the serum of 69 COVID-19 patients and 69 healthy individuals who did not have COVID-19. The levels
of CEA, CA19.9, CA15.3, and AFP in the serum were measured using ELISA. The levels of the tumor biomark-
ers in the serum of COVID-19 patients were found to be 7.74 + 4.65 ng/ml for CEA, 29.33 + 16.35 U/ml for
CA19.9, 23.24 + 13.48 U/ml for CA15.3 and 7.46 £ 5.57 ng/ml for AFP, while in the serum of healthy control pa-
tients 9.73 + 43.58 ng/ml for CEA, 20.66 + 11.1 for CA19.9, 19.64 + 10.99 U/ml for CA15.3, and 3.83 £+ 9.20 ng/
ml for AFP, indicating no differences in the levels of the studied tumor biomarkers in the two experimental
groups. It is concluded that tumor biomarkers CEA, CA19.9, CA15.3, and AFP cannot be used as effective

screening tools for patients with COVID-19.
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respiratory syndrome coronavirus (SARS-

CoV-2)-infected pneumonia were discovered
in Wuhan City, Hubei Province, China [1]. The
2019 Coronavirus disease (Covid-19) outbreak has
spread rapidly throughout the country and around
the world [2, 3], with the World Health Organiza-
tion (WHO) declaring the outbreak a pandemic on
March 11" [4-6]. Identifying asymptomatic cases
that result in the virus spreading to close contacts
is one of the many challenges in containing the
spread of COVID-19. A study of passengers on a
Diamond Princess Cruise ship quarantined due to
an early COVID-19 outbreak estimated the asymp-
tomatic proportion (among all infected cases) at
17.9% (95%Crl: 15.5-20.02%). As a result, the ac-
tual number of SARS-CoV-2-infected people may
be significantly higher than what is currently being
accounted for based on positive test results. Accu-
rate, convenient, and rapid testing for widespread
use can aid in the elimination of COVID-19 silent
transmission by asymptomatic viral carriers [7].
SAR-SCoV-2 is a single-stranded RNA virus in the
Betacoronavirus genus. It is based on the corona-
virus genome’s most conserved sequence, the open
reading frame 1a/lb (ORF1a/1b), which is responsi-

I n late December 2019, cases of severe acute

38

ble for replicase encoding [8]. The RNA genome is
29 891 nucleotides long and shares 79%t sequence
identity with SARSCQOV and 50% with Middle East
respiratory syndrome coronavirus [8, 9.COVID-19
is a multisystem disease caused by a diffuse sys-
temic process involving a complex interplay of the
immune, inflammatory, and coagulative cascades.
Understanding what the virus does to the body and
how the body responds to it has led to the discovery
of plethora of potential biomarkers [10].According to
growing evidence, this novel disease can affect mul-
tiple organs, including the heart, liver, and gastroin-
testinal tract, and result in abnormalities in several
biomarkers [11, 12]. Multiple organ damage can oc-
cur quickly in COVID-19 infected patients. Previ-
ous research has shown that many laboratory bio-
markers in covid-19 patients were not within normal
ranges [13]. Several biomarkers with prognostic and
therapeutic implications in SARS-CoV-2 infections
have been described [14]. Recent research has looked
into the carcinoembryonic antigen (CEA) as a prog-
nostic biomarker in SARS-CoV-2 patients [15, 16].
Additionally, some tumor markers, such as CEA
and Carbohydrate antigen125 (CA-125), have been
found to be elevated and positively correlated with
the pathological progression of COV1D-19 infection,
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potentially increasing the cancer detection rate [17].
Many cancer biomarkers, such CEA and carbohy-
drate antigens (CA), have been found to be elevated
in inflammatory pulmonary conditions in the lungs
[18-20]. CEA is a 200 kDa oncofetal acid glycopro-
tein [21], first described by P. Gold and S. O. Freed-
man in 1965 [22].

CEA is found on the periphery of tumor cell
membranes and is released into body fluids. It is
thought to play a role in cell adhesion and apoptosis
inhibition in the physiologic state, which is why it
is expressed in normal mucosal cells and over-ex-
pressed in adenocarcinoma (colorectal, gastric, pan-
creatic, breast, lung, and others) [23, 24-27]. CEA
is a well-known tumor marker for many common
cancers and has been found to be highly expressed
in the serum of patients with severe pneumonia [28].
CA15.3 is a 300-450 kDa glycoprotein produced by
a variety of cells, particularly breast cancer cells
[29, 30]. It has been found to be elevated in cancers
such as breast, ovarian, pancreatic, lung, and colo-
rectal [31].

Carbohydrate antigen19.9 (CA19.9) is an intra-
cellular adhesion molecule. The antigen is a 210 kDa
tumor-associated glycoprotein antigen found as a
carbohydrate determinant on glycolipids and gly-
coproteins [32]. CA19.9 antibody detection, has
been identified as the most useful tumor marker for
pancreatic adenocarcinoma and gall bladder car-
cinoma since its first mention in 1979 [23, 26-33].
Alpha-fetoprotein is the most commonly used bio-
marker for HCC surveillance (AFP). It is a 70 kDa
glycoprotein produced by the fetal liver and yolk sac
during the first trimester of pregnancy and rapidly
diminishes after birth [34]. Serum AFP levels are
undetectable in healthy people but can be elevated
in a number of conditions, including hepatocellu-
lar carcinoma (HCC), seminoma and nonsemino-
matous germ cell tumors, and gastric, biliary, and
pancreatic cancers [35]. As a result, early detection
and treatment are critical in reducing morbidity and
mortality in COVID-19-infected patients. Until now,
no comprehensive study has evaluated the value of
CEA, CA19.9, CA15.3, and AFP in the diagnosis of
COVID-19 in the Libyan population. The aim of this
study was to evaluate the ability of several tumor
biomarkers parameters, including CEA, CA19.9,
CA15.3, and AFP to detect COVID-19 and to com-
pare the levels of these in COVID-19 patients with
the levels of these in healthy individuals in Libya.

Materials and Methods

Patients and specimens. This is a retrospec-
tive study that was conducted at the Department
of Biotechnology, Faculty of Science, Sebha Uni-
versity, and Respiratory Clinic, Sebha Branch from
December 24", 2020 to April 18", 2021, with a total
of 138 patients, 69 patients (62.14 + 16.43), with the
age range 12-87 years, with covid-19 as COVID-19
group, and 69 healthy individuals (40.90 + 16.80,
with the age range 16-88 years, without COVI1D-19
as control group. The study was approved by the
scientific Committee of Biotechnology department,
Sabha University approved number 31/2020 (date
09/06/2020). All participants signed an informed
consent form.

Collection of serum samples. Following disease
diagnosis, 5 ml whole blood samples were collected
from patients and healthy individuals and allowed to
clot at lab temperature. The blood was put in a plain
tube for separation by centrifugation at 4500 rpm
for 5 min to separate serum from whole blood,
and it was stored at —20°C until used. An immu-
noassay analyzer was used to measure the levels of
CEA, CA15.3, CA19.9, and APF serum biomarkers
(AlA 360 Diagnostics, IN, USA). CEA levels were
reported as ng/ml, CA15.3 levels as U/ml, CA19.9
levels as U/ml, and AFP levels as ng/ml. CEA,
CA15.3, CA19.9, and AFP serum levels were rec-
ommended cut-off values to be 5 ng/ml, 37 U/ml,
35 U/ml, and 7 ng/ml, respectively.

Statistical data analysis. The current study’s
results were statistically analyzed using the PSPP
version 1.2.0-g0fb4db software (PSPP, Inc., 51
Franklin Street, USA). To compare the values of pa-
tients with COVID-19 and healthy individuals, the
results were expressed in terms of mean + SD. At 5%
probability, the results were statistically significant
(P < 0.05). Using Receiver Operating Characteristic
(ROC) analysis of COVID-19 biomarker proteins,
the cutoff values, Areas under the Curve (AUCs)
with 95% Cls, and Standard Errors (SEs) of each
marker’s ability to detect were determined.

Results and Discussion

COVID-19, an illness caused by a novel SARS-
CoV-2 that has spread globally, has become one of
the leading causes of death in some areas [36, 37].
Biomarkers are quantitative measurements used in
clinical settings for a wide range of conditions that
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reflect pathological development; they can help clini-
cians initiate treatment and closely monitor patients
[38]. Though biomarkers may help improve prog-
nosis and outcomes, the study’s findings may be
influenced by their significant variability between
patients [39].

The current study included 138 patients di-
vided into two groups, including the first group 69
patients with COVID-19 who were diagnosed with
the disease using a PCR test. As a control group,
69 patients with non-COVID-19 were included in
the second group. The current study aims to dis-
cover new tumor markers that are sensitive and
specialized in detecting COVID-19 regardless
of age. The mean £+ SD of age among all patients
with COVID-19 was (62.14 + 16.43) years, while
the mean + SD of age among all healthy individu-
als was (40.90 = 16.80) years. Our findings were
supported by others, such as R. H. Du et al., who
discovered that people over the age of 60 had a 3.7-
fold increased risk of COVID-19 infection [40]. An-
other study discovered that 6% were 85 years old,
25% were 65 to 84 years old, 18% were 55 to 64
years old, 45 to 54 years old, and 29% were 20 to
44 years old [41]. A similar study by A. Lingaiah
et al. discovered that 44.3% of COVID-19 infected
patients and inflammatory markers were elderly [42].
In this study, we discovered 43 (62.32%) males and
26 (37.68%) females in the COVID-19 group, while
37 (53.62%) males and 26 32 (46.38%) females in the
control group, which is similar to A. Lingaiah et al.
discovery of 83 (72.3%) of men [42].

The study reported that the mean + SD of serum
level CEA for COVID-19 group and healthy control
group were 7.74 £ 4.65 ng/ml and 9.73 + 43.58 U/ml,
respectively, and the mean + SD of serum level
CA19.9 for COVID-19 group and healthy control

group were 29.33 + 16.35 and 20.66 £ 11.10 U/ml, re-
spectively, and the mean + SD of serum level CA15.3
for COVID-19 group and healthy control group were
23.24 £+ 13.48 and 19.64 + 10.99 U/ml, respectively,
and the mean = SD of serum AFP for COVID-19
group and healthy control group were 7.46 + 5.57 and
3.83 £ 9.20 U/ml, respectively as shown in Table 1.

In fact, as shown in Table 1, there is no dif-
ference between all tumor markers in the group of
patients with COVID-19 and without COVID-19.
Our findings contradict other authors’ studies, like
as J. Yu et al. They discovered that CEA was highly
expressed in the serum of COVID-19 patients who
did not have cancer, and serum CEA levels were
found to be increased in patients with severe or
critically severe SARSCoV-2 infection, implying
that CEA may serve as a novel prognostic marker
of COVID-19 [16]. As a result, their findings sug-
gest that CEA could be used as a novel prognostic
marker for COVID-19 [16], whereas X. Wei et al.
examined serum biomarker levels in COVID-19 pa-
tients (mild: 131; severe: 98; critical: 23) [17]. B. He
et al. discovered that all five tumor biomarkers were
significantly higher in COV1D-19 patients’ plasma
than in healthy controls in another study [43]. Our
findings agree with those of others, such as J. Yu et
al., who found no difference in AFP levels [16].

The level of specialization of the four tumor
markers was evaluated to determine their efficacy
in distinguishing between the COVID-19 group
and the healthy group. According to the ROC curve
analysis, the area under the curve (AUC) of COVID-
19 for estimating CEA was 0.44 (95% ClI, 0.32-0.56;
P = 0.407). For estimating CA19.9, COVID-19 had
an AUC of 0.54 (95% ClI, 0.42-0.67; P = 0.565). For
estimating CA15.3, COVID-19 had an AUC of 0.53
(95% Cl, 0.42-0.65; P = 0.629). As shown in Table 2

Table 1. Levelsof CEA, CA19.9, CA15.3 and AFP (mean + SD) in sera of COVID-19 patients and healthy

controls subjects

Parameters COVID-19 patients, Healthy controls, P - Value
mean + SD or N (%) mean £ SD or N (%)
Age 62.14 + 16.43 40.90 + 16.80 0.645
Male 43 (62.32%) 37 (53.62%) 0.647
Female 26 (37.68%) 32 (46.38%) 0.647
CEA ng/mi 7.74 +4.65 973 £ 43.58 0.698
CA19.9 U/ml 29.33 + 16.35 20.66 +11.1 0.356
CA15.3 U/ml 23.24 +13.48 19.64 + 10.99 0.752
AFP ng/ml 7.46 +5.57 3.83+£9.20 0.433
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Table 2. AUC for COVID-19 estimating serum biomarker CEA, CA19.9, CA15.3 and AFP

Serum Biomarkers Cutoff St Error P-Value 95% Confidence interval
CEA 0.44 0.07 0.407 0.32-0.56
CA19.9 0.54 0.08 0.565 0.42-0.67
CA15.3 0.53 0.07 0.629 0.42-0.65
AFP 0.53 0.08 0.696 0.40-0.65

ROC Curve ROC Curve
[
> 08 - > 08
= =
3 3
S 0.6 - S 06
) )
0.4 0.4 1+
0.2 - CEA 0.2 - CA19.9
0.0 1 l T T T 0.0 H- T 1 -
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
1 - Specificity 1 - Specificity
ROC Curve ROC Curve
0.8 4 0.8 -
0.6 .
- > 0.6 7
s 2
D 0.4 @
é é 0.4 '
0.2 4 CA15.3 02 1 AFP
0.0 + T T T ] 00 T T T T T
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
1 - Specificity 1 - Specificity

Fig. The ROC curve analysis of COVID-19 estimating serum biomarker CEA, CA19.9, CA15.3 and AFP

and Figure, COVID-19’s AUC for estimating AFP
was 0.53 (95% ClI, 0.40-0.65; P = 0.696), indicating
the highest specificity and relative sufficient
sensitivity that could be identified as an independent
predictive factor for COVID-19. COVID-19 had no
effect on the tumor markers CEA, CA19.9, CA15.3,
and AFP, according to the study. Y. E. Purut et al.
and A. H. Ali [13, 44] both reported similar findings.

Conclusion. Several tumor marker parameters,
including CEA, CA19.9, CA15.3, and AFP, cannot be
used as screening tools for patients with COV1D-19.
Additional research is needed to identify novel bio-
markers for early COVID-19 detection.

Limitations. To the best of our knowledge, this
is the first study of its kind in the Libyan population;
the number of patients in our study can be increased
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in the future to confirm these findings, and we can
add other tumor biomarkers to make our study more
comprehensive.
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PIBHI TYXJIMHHUX BIOMAPKEPIB
CEA, CA19.9, CA15.3 TA AFP Y
CHUPOBATII KPOBI ITAINIEHTIB I3
COVID-19
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Panns miarHoctrka Iy)ke BaKiauBa AJIS 3HH-
JKCHHS PIBHS 3aXBOPIOBAHOCTI 1 CMEpPTHOCTI Y
namieHTiB, iH(pikoBanux COVID-19. Metow na-
HOTO JOCHTIIKeHHS OyII0 BUSBUTH MyXJIHMHHI aHTH-
rean CEA, CA19.9, CA15.3 ta AFP ta nopiBHsITH
PiBHI LIMX aHTUTEHIB Y CHPOBATI KPOBI MAL[i€HTIB
xBopux Ha COVID-19 Ta 310poBUX JIOZCH, SIKI HE
xBopinmn Ha COVID-19. ¥V nocnijkenns Oyno 3a-
aydeno 69 marientis 3 COVID-19 i 69 310poBux
moner. Pisenr CEA, CA19.9, CA153 ta AFP y
CHpOBATLI KPOBi BU3Hauanu 3a gonomoror ELISA.
BcranoBneHo, o piBeHb MyXJIMHHUX OloMapKepiB
y cupoBarui kposi namienrtiB i3 COVID-19 ckna-
naB 7,74 + 4,65 ur/mn gna CEA; 29,33 + 16,35 ox/
ma s CA19.9; 23,24 + 13,48 on/mi gias CAl5,3
Ta 7,46 + 5,57 ar/ma nns AFP, y Toit gac, sik piBeHb
OiomMapKepiB y CMpOBaTIi KpOBi 0Ci0, sIKi He XBOP1JIN
Ha COVID-19 6yB 9,73 + 43,58 ur/mn jqis CEA;
20,66 += 11,10 on/mn mis CA19.9; 19,64 + 10,99
on/mMn giust CA153 Tta 3,83 £ 9,20 Hr/ma mis
AFP. Takum YWHOM, TIOKa3aHO BIiJICYTHICTh
BIIMIHHOCTEH y PIBHAX IyXJIMHHHUX OiOMapkepiB
JBOX JIOCHIUKYBaHHUX T'PyIN. 3po0JeHO BHCHOBOK,
mo nyxsnHHi 6iomapkepu CEA, CA19.9, CA15.3 ta
AFP He MOXyTh OyTH BUKOpHCTaHI sk eQeKTHBHI
IHCTPYMEHTH CKpHUHIHTY mamieHTie Ha COVID-19.
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KnogoBi cioBa: myxiauHHI OioMapkepH,
CEA, CA19.9, CA15.3, AFP, COVID-19.
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