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ABSTRACT:

Introduction:Tumour markers are essential tools in cancer screening, diagnosis, and monitoring,
particularly among high-risk populations. This study assesses the utilization and patterns of tumor
marker testing over five years in a referral clinical laboratory.

Objectives: Lacinia at quis risus sed vulputate odio ut enim. Orci porta non pulvinar neque
laoreet suspendisse interdum. Consequat mauris nunc congue nisi vitae suscipit. Morbi quis
commodo odio aenean.

Methods: A retrospective analysis was conducted on 20180 tumor marker tests performed
between March 2020 and February 2025. The study included six markers: PSA, beta-HCG, CA
19-9, CA 125, CEA, and AFP. Patient demographics, tumor marker levels, and follow-up trends
were analysed via SPSS v29.

Results: Among the 20,180 tests, 14,476 were from unique patients, with a male predominance
(65.1%). The number of tumor marker requests increased from 4,914 in 2020 to 8,420 in 2025.
Abnormal results were detected in 25.1% of the tests, with CA 125 and CA 19-9 exhibiting the
highest abnormality rates (38.1% and 37.3%, respectively). PSA abnormalities were most
frequent in males aged 61-80 years. Abnormal levels of CEA, CA 19-9, and AFP were higher in
males than in females, indicating increased gastrointestinal and hepatic cancer risk. Despite
ongoing abnormal values, follow-up adherence declined notably after the third visit.

Conclusions: Tumour markers such as CA 125, CA 19-9, PSA, and AFP play pivotal roles in
cancer diagnostics. The observed sex- and age-specific abnormalities highlight the importance of
personalized screening approaches. Enhancing patient adherence to follow-up protocols remains
crucial for effective long-term cancer monitoring and management.

1. Introduction

outcomes [2]. A major contributor to cancer-related

Cancer remains the second leading cause of death
globally, with mortality rates increasing significantly
when the disease is diagnosed at an advanced stage [1].
Late-stage diagnosis often limits treatment options and
is associated with poor prognosis, making early
detection and diagnosis critical for improving patient
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mortality is metastasis, which is driven by the
dissemination of circulating tumor cells (CTCs) from
the primary tumor through the lymphatic or circulatory
system, leading to the formation of secondary tumors
[3].According to the World Health Organization
(WHO), cancer ranked as the first or second leading
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cause of death before the age of 70 in 112 of 183
countries and third or fourth in another 23 countries as
of 2019. In many parts of the world, including India, the
burden of cancer has increased due to a relative decline
in mortality from other noncommunicable diseases,
such as stroke and coronary artery disease.
GLOBOCAN 2020 data estimated 19.3 million new
cancer cases and nearly 10 million cancer-related deaths
globally in 2020, with a substantial share of this burden
observed in India[4]. In India, the National Cancer
Registry Programme (NRCP) reported more than 1.39
million new cancer cases in 2020, which is expected to
increase to 1.57 million cancer cases by 2025. The most
common cases are breast, oral, cervical, lung and
gastrointestinal cancers, which are diagnosed in the
Indian population. Tobacco-related cancers account for
27.1% of all cases, and 60% of breast and cervical
cancers are diagnosed at early or advanced stages,
underscoring the urgent need for early detection and
population-based screening [5].

Tumor markers (TMs) are substances produced either
by tumor cells or by the body in response to tumor
growth. These markers are typically detected in blood,
urine, or other bodily fluids, such as ascitic or pleural
effusions [6]. Although many tumor markers are
expressed at low levels in normal tissues, elevated
levels may indicate the presence of malignancy. CTCs,
in particular, have shown promise as early indicators of
cancer metastasis, offering a minimally invasive
approach to monitor disease progression and detect
aggressive tumors at an earlier stage [7].

Despite extensive research, only a limited number of
tumor markers have been integrated into routine clinical
practice. An ideal tumor marker should exhibit high
sensitivity (to minimize false negatives) and high
specificity (to accurately identify tumor type) and
provide early diagnostic information. Additional
desirable characteristics include a short half-life for
frequent monitoring, a strong correlation with tumor
burden, and responsiveness to treatment [8]. Moreover,
for broad applicability, tumor marker tests should be
cost-effective and acceptable to the target population.

Currently, commonly used tumor markers, such as
alpha-fetoprotein (AFP), carbohydrate antigen 125 (CA
125), carbohydrate antigen 19-9 (CA 19-9),
carcinoembryonic antigen (CEA), and prostate-specific
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antigen (PSA), are detected through serological testing.
These markers are primarily employed to monitor
disease progression, assess prognosis, and detect
recurrence. However, they may also be elevated in
benign conditions. For example, AFP is elevated in both
testicular and ovarian teratoblastomas, as well as in
certain nonmalignant hepatic conditions.

Emerging technologies, such as liquid biopsy and
CtDNA testing, are being investigated for early cancer
detection and monitoring. However, these methods are
not yet widely available or cost effective in most parts
of India. Therefore, conventional tumor markers remain
essential in day-to-day oncology practice, especially in
resource-constrained settings [9].

Tumor marker screening continues to evolve, playing
an increasingly important role in posttreatment
surveillance and long-term cancer management.

Objectives

This study aims to evaluate current trends in the
utilization of tumor marker testing in a referral clinical
laboratory over a five-year period, focusing on patient
demographics, marker patterns, and follow-up behavior.

2. Methods

The present study was performed at the Central
Laboratory KMC Mangalore, Attavar, Mangalore. This
retrospective study included patients referred for tumor
marker testing between March 2020 and February 2025.
Patients diagnosed with primary hematological
malignancies were excluded. Data were extracted from
the laboratory data management system, with patient
duplication identified and resolved via hospital ID
numbers. The time intervals between repeated tests
were recorded. Particular attention was given to
changes in tumor marker levels, especially in cases
where values were suggestive of carcinoma.

3. Results

A total of 20,118 tumor marker test records were
reviewed over a five-year period (March 2020-
February 2025), comprising 14,476 unique patient
entries and 5,704 repeat tests. Among the unique
patients, 65.1% (n = 9,428) were male, and 34.9% (n =
5,048) were female.
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The total number of cases steadily increased from 3,756
from 2020--2021 to 5,780 from 2024-2025, indicating a
rising trend in tumor marker testing. We gathered
patient records from 2020-2021 and 2024; however, the
data from 2022 and 2023 are identical.

Males constituted the majority of the tested individuals
across most years (~64—66%). However, from 2022—
2023 and 2023-2024, females comprised the majority
of cases, accounting for 63.6% and 75.0%, respectively
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Figure 1: Distribution of patients by sex (n=14470)

The 41-60 years (40.2%) and 61-80 years (33.8%) age
groups accounted for most cases, emphasizing the
elevated cancer risk among middle-aged and older
adults. The majority of patients were in the 41-60 years
(40.2%) and 61-80 years (33.8%) age groups. A notable
increase in testing among young adults (21-40 years)
was observed, increasing from 16.9% to 21.2%. The <
20 years and >80 years groups had the lowest testing
rates, with a decline observed in the elderly (>80 years)
over time (Figure 2).
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Figure 2: Distribution of patients by age group
(n=14470)
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The total number of tumor marker tests has generally
increased over the years, from 4,914 from 2020--2021
to 8,420 from 2024--2025, indicating a rising trend in
the number of tumor marker tests (Figure 3).
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Figure 3: Trend of Tumor Marker Requisitions
Over Five Year

PSA dominates tumor marker testing among males,
accounting for nearly 50% of all male tests in the early
years and stabilizing at 42% in 2024--2025. AFP and
CEA are the next most frequently tested markers.
Among females, CA 125 is the most commonly tested
marker, accounting for a significant proportion (up to
44.7% in 2022--2023). Beta hCG is also highly
prevalent in females, peaking from 2023--2024 (46.3%)
(Table 1).

Among the 20,180 total tests, 74.9% (15,118) were
normal, whereas 25.1% (5,062) were abnormal. CA 125
(38.1%) and CA 199 (37.3%) had the highest
abnormality rates, indicating their strong diagnostic
potential. Tumor markers such as PSA (24.5%), CEA
(24.4%), and AFP (24.3%) showed moderate
abnormality rates, making them essential screening
markers. Beta-hCG had the lowest abnormality rate
(0.3%), likely because it is used primarily under
specific conditions (Table 2).

For beta-HCG, the number of normal cases fluctuated
over time, with a notable increase from 2024--2025
(39.4%), whereas the number of abnormal cases
remained low (* (4) = 2.69, p = 0.61). As a key marker
for germ cell tumors and trophoblastic diseases, its
stability suggests effective disease management or
limited new diagnoses, although high-risk patients
require continued monitoring.
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For PSA, there was strong evidence that the distribution
of normal and abnormal results varied across years (y?
(2) = 25.12, p < 0.001), with the percentage of normal
cases increasing from 23.4% from 2020--2021 to 40.7%
from 2024-2025. The number of abnormal cases
peaked from 2021--2022 (40.1%) before declining to
33.2% from 2024-2025.

CA 19-9 also showed variations over time (y*(4) =
19.10, p = 0.001), with normal cases increasing to
58.2% from 2024 to 2025, while abnormal cases rose to
49.0%.

For CA 125, there was evidence of variation over time
(x* (4) = 10.78, p = 0.03), with normal cases increasing
to 36.0% in 2024--2025 and abnormal cases slightly
declining to 30.1%.

CEA patterns shifted notably across the study years
(x¥*(4) = 42.81, p < 0.001), with the percentage of
normal cases increasing from 21.8% from 2020--2021
to 47.8% from 2024--2025, whereas the percentage of
abnormal cases also increased to 38.2%. Given its use
in colorectal cancer monitoring, this suggests better
screening and diagnostic efforts but also highlights a
possible rise in incidence, reinforcing the need for
timely intervention.

For AFP, there was evidence of variation across the
years (¥*(3) = 15.73, p = 0.001), with normal cases
increasing to 42.5% in 2024--2025, whereas abnormal
cases remained stable.

The analysis of tumor marker status across sexes
revealed differences in CA 19-9, CEA, and AFP, with
males showing a greater percentage of abnormal results.
Abnormal CA 19-9 results were more frequent in males
than in females (62.9% vs. 37.1%, p < 0.001),
suggesting a greater likelihood of pancreatic and
gastrointestinal malignancies. Similarly, abnormal CEA
levels were more common in males (63.1% vs. 36.9%, p
= 0.009), suggesting a higher occurrence of colorectal
and gastrointestinal (GI) cancers. AFP abnormalities
were also significantly more common in males (82.2%
vs. 17.8%, p < 0.001), reflecting an increased risk of
liver diseases, including hepatocellular carcinoma. In
contrast, beta HCG and CA 125 showed no meaningful
differences between sexes, with CA 125 predominantly
being tested in females, as expected. PSA was almost
exclusively tested in males, confirming its relevance for
prostate-related conditions (Table 3).
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The distribution of tumor marker status across age
groups is depicted in Table 3. Beta HCG is commonly
used as a marker for gestational trophoblastic diseases
(e.g., choriocarcinoma) and certain testicular cancers,
and the high percentage of normal results in the
reproductive-age group (21-40 years) aligns with its
primary role in pregnancy monitoring. The lack of beta
HCG abnormalities in older adults (>40 years) suggests
that its use as a tumor marker may be less relevant in
older populations. Few abnormal cases in younger
individuals (<40 years) were observed.

PSA abnormalities are most common in older age
groups (61-80 years: 69.6%, >80 years: 11.5%, p <
0.001), reinforcing its relevance for prostate health
monitoring in older men. CA 19-9 abnormalities
occurred more often in the 41-60 years (47.1%) and
61-80 years (33.9%) age groups (p < 0.001), consistent
with its role in detecting gastrointestinal and pancreatic
malignancies, which are more prevalent in middle-aged
and elderly individuals. CA 125 abnormalities peak in
the 41-60 years (49.7%) age group, with a notable
proportion in the 61-80 years (22.4%) age group (p =
0.003), supporting its use in ovarian and other
gynecological cancers affecting middle-aged and older
women. CEA abnormalities were highest in patients
aged 41-60 years (45.4%) and 61-80 years (40.4%) (p
< 0.001), which is consistent with the age-related risk of
colorectal and  gastrointestinal  cancers.  AFP
abnormalities also varied with age, with higher
proportions in 41-60-year-olds (40.5%) and 61-80-
year-olds (42.5%) (p < 0.001), supporting its role in
detecting liver malignancies, which typically appear in
these age groups.

Prostate cancer screening (PSA) should be prioritized
for older men (=60 years) because of the significant
increase in abnormal results. Middle-aged adults (41-60
years) have the highest prevalence of CA 19-9, CEA,
and AFP abnormalities, highlighting the need for
routine gastrointestinal and liver cancer screenings in
this group. CA 125 testing should be emphasized in
middle-aged women (41-60 years) for early detection
of ovarian malignancies. Younger individuals (<40
years) present low abnormality rates, suggesting that
tumor marker testing in this group should be guided by
clinical suspicion rather than routine screening.

The cross-tabulation analysis (Figure 4) revealed
variations in the proportions of normal and abnormal
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test results across multiple follow-up visits for different
tumor markers. Beta HCG predominantly yielded
normal results (673 cases, 57.5% at Visit 1), with only
one abnormal result recorded at Visit 2, indicating a low
abnormality rate. The number of follow-up visits
decreased significantly over time. PSA exhibited a
sharp decline in normal results after Visit 1 (79.0%),
whereas abnormal results persisted longer, peaking at
Visit 2 (37.9%) and gradually declining through Visit 7.
CA 19-9 follows a distinct pattern, with abnormal
results peaking at Visit 2 (54.1%) and remaining
consistently higher than normal across follow-ups. CA
125 is associated with a greater proportion of normal
results at early visits (43.3% at Visit 2), but abnormal
results persist longer, suggesting the need for continued
monitoring. CEA predominantly has normal results
(62.0% at Visit 1), but abnormal results peak at Visit 2
(43.9%) and persist through later visits. A greater
proportion of AFPs initially had normal results (51.5%
at Visit 1, 38.0% at Visit 2), whereas abnormal results
gradually declined but persisted across multiple visits.

Table 1: Year-wise distribution of tumor marker
requisitions
Tu 2020- 2021- 2022- 2023- 2024-
mor 2021 2022 2023 2024 2025

Ma My F M F M F M F M F
rke

r

Bet 43 48 37 57 - 7 1 19 48 70

a (. 0 (0. 3 (18 (20 (46 (0. 7

HC 4) (24 9) (22 4) 0 3) 9 (22

G 7) 8) 6)

PS 13 - 21 - - - - - 221

A 84 10 22 (0.
(46 (49 @2 0)
6) 8) .0)

CA 23 13 30 23 5 4 4 2 61 51
19- 6 8 6 8 (31 (10 (80 (4. 2 9
9 (7. (7. (7. O 3) 5 .00 9 (11 (16

9 1) 2 5 6) .6
CA 14 70 28 8 - 17 - 16 38 78
125 0. 7 (0. 6 (44 (39 (0. 1

5) 367 (32 7) 0) 7) (24

4) 9) 9)

CE 58 41 76 54 4 5 - 4 11 74
A 3 8 3 3 (25 (13 ©. 88 6

(19 21 (18 21 .0) .2) 8) (22 (23

6) .5 .0) .6 5) .8)
AF 71 20 99 33 7 5 - - 11 37
P 1 0 1 1 (43 (13 80 8
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(23 (10 (23 (13 .8) .2) 22 (12

9 3 4 2 3 D

29 19 42 25 16 38 5 41 52 31
Tot 71 43 35 11 (10 (10 (10 (10 88 32
al (10 (10 (10 (10 0.0 0.0 0.0 0.0 (10 (10

00 00 00 00 ) ) ) ) 00 00

) ) ) ) ) )
Abbreviations: AFP, alpha-fetoprotein;, CA 125, cancer
antigen 125; CA 19-9, carbohydrate antigen 19-9;
CEA, carcinoembryonic antigen; F, female; HCG,
human chorionic gonadotrophin; M, male; PSA,
prostate-specific antigen

Table 2: Distribution of tumor marker status by year
Tum: Status 2020 2021 202 202 2024 Chi-

- - 2- 3 - Squar
Marl e (df)
r 2021 2022 2023 2024 2025
value
Beta Normal 523 607 7 20 753 (4
HCG 0.4) (1.0 =
@7. 1. 09 A0 5
2.69,
48 D =06l
Abnorm 0 3 0 0 2
al 0.0) (60. (0.0) (0.0) (40.
0) 0)
PSA Normal 1011 1548 - - 1758 32(2)=
25.12,
23. (35. (40.
49 9 7)  p<0.00
1
Abnorm 373 562 - - 465
|
a (26. (40. (33.
6) 1) 2)
CA Normal 220 315 3 3 754 (4=
19-9 0.2) (0.2 19.10
a7. a ©2 0D s 520,00
0 3 2y T
Abnorm 154 229 6 3 377
| 0.8) (0.4
a 0. 9. 08 O 5
0 8 0)
CA Normal 419 524 10 9 541 4)=
125 0.7) (0.6 10.78
@7. @4 O OO 50 =003
9 9 0) '
Abnorm 302 330 7 7 278
I 0.8) (0.8
2 G2 5. 08 O 45
D)) 1)
CEA Normal 701 971 3 3 1538 X4)=
0.1) (0.1 4381,
@1 o, OD @Dy
p<0.00
8 2) 8)
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Abnorm 300 335 6 1 39 1
1 6) (0.1
a os. 2. (00 OD ¢
9 3 2)
AFP Normal 679 969 6 - 1223 2(3)=
0.2 15.73,
. 33 02 @2 2000
6 7 5 F
Abnorm 232 353 6 - 335
I 0.6
a os. as. 00 (36.
H 1) 2)

The year-wise distribution of tumor markers revealed
significant variations in the proportions of normal and
abnormal cases.

Table 3: Distribution of tumor marker status by sex

and age group

Based on gender

Beta Norm 154 157 153 26 O x2(3)
HC al 8. 7 @& 1. (o =
G 1) 82 0 4) 0) 1.351
.6) ,
Abnor 1 4 0 0 0 p=0.
mal 20 (80 (0. (0. (0. 717
0 .0 0 0) 0)
PSA Norm 3 167 155 236 229 y2(4)
al 0. @3. 3 5 6. =
1) 9) 36 (4 3) 242.1
.0 .8 85,
Abnor 0 7 258 974 161 p<0.
mal (0. (0. (18 (69 (11 001
0) 5) 4 6 5
CA Norm 21 305 534 396 39 y2(4)
19-9 al 1 @3 @1 @3B0 @3 =
6) 6 2) 6) 0 29.25
Abnor 5 112 362 261 29 2,
mal (0. (14 &7 (33 (3. px0.
7) 6 ) 9 8 001
CA Norm 44 409 760 283 7 12(4)
125  al 2. @7 (0 (@18 (0. =
9) 2) 6 B 95 16.02
Abnor 10 238 459 207 10 6,
mal 1. @25 @9 (@22 (1. p=0.
1) ) 7 4D 003
CEA Norm 29 463 151 110 106 x2(4)
al 0. (@14 2 6 3. =
9) 4 47 34 3 25.29
.0) 4 4,
Abnor 1 108 471 419 39  p<0.
mal (0. (10 @45 (@40 (3. o001
1) 4 4 4 8
AFP Norm 131 498 126 927 60 y2(4)
al @4 a7 1 32 @ =
6) 3) @43 3 D 43.84
.8) 8,
Abnor 36 99 375 394 22 p<0.
mal (3. (10 @0 @42 (@. o001

9 ) .5 .5 4

Tumor  Status Male Female  Chi-
Marker Square
(df), p-
value
Beta Normal 128 (6.7) 1782 x2(1) =
HCG (93.3) 1.404,
Abnormal 1 (20.0) 4 (80.0) p=0.236
PSA Normal 4316 1 (0.0) x2(1) =
(100.0) 0.324,
Abnormal 1400 0 (0.0) _
(100.0) p=0.569
CA19-9 Normal 679 616 x2(1) =
(52.4) (47.6) 21.653,
Abnormal 484 285
62.9) (37.1y P<0001
CA 125 Normal 45(3.0) 1458 x2(1) =
(97.0) 1.131,
Abnormal 35 (3.8) 889 _
(96.2) p=0.287
CEA Normal 1883 1333 x2(1) =
(58.6) (41.4) 6.754,
Abnormal 655 383
63.1) (369  P0009
AFP Normal 2128 749 x2(1) =
(74.0) (26.0) 25.897,
Abnormal 761 165
®22)  (17.8  P<0.001
Based on age groups
Tum Status <= 21- 41- 61- >8 Chi-
or 20 40 60 80 0 Squa
Mar yea yea Yyea Yyea Yyea re
ker rs rs rs rs rs (df),
p_
value

374

The values are represented as numbers (percentages).

Early follow-ups (Visits 1--3) are critical, as patient
attendance declines sharply after Visit 3. Abnormal
cases tend to persist longer in PSA, CA 19-9, CA 125,
and CEA markers, emphasizing the need for continuous
monitoring. Regular follow-up is particularly important
for tumor markers such as PSA, CA 19-9, and CEA,
where abnormalities persist across multiple visits.
Furthermore, the notable drop in patient follow-up after
Visit 3 highlights the necessity of improving adherence
strategies to ensure consistent monitoring.
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Differences between males and females were observed
for beta-hCG, CA 19-9, CEA and AFP (all p<0.001),
indicating sex-based variation in these tumor markers.
PSA levels were higher in males, although the
difference was not supported by strong statistical
evidence, likely due to low levels in females. CA 125
levels showed no difference between males and females
(Table 4).

3000 2544
> 1908
o) 1734
§ 2000 1466 1447 1271 1358
g 1000 67574 Izg i21 758 36 I96
[N
Beta PSA CA19-CA-125 CEA AFP
HCG 9
H Normal Abnormal Total Visit Counts

Figure 4: Distribution of tumor marker requisitions
showing normal, abnormal, and total visit counts
across six markers.

Table 4: Comparison of tumor marker levels
between males and females

Tumor Marker Males Females p

Beta HCG 0.20 (0.10 - 83.91(0.20— <0.0
0.42) 01

1774.25)

PSA 1.44 (0.67 — 0.01 (0.01-0.01) 0.09
3.90)

CA 199 18.40 (6.40 — 13.30 (5.50 - 38.90) <0.0
70.4) 01

CA 125 25.24 (8.94 — 20.55(10.04-78.61) 0.87
81.55)

CEA 2.89(1.74 - 2.54 (1.41 — 4.65) <0.0
5.33) 01

AFP 3.28(1.94-6.13) 2.71 (1.50 -4.59) <0.0

01

4. Discussion

This retrospective study analysed tumor marker test
data from 2020--20180 records, including 14,476
unique patient entries and 5,704 follow-up records. The
data highlight the evolving clinical utility and relevance
of tumor marker screening, with notable trends in test
frequency, sex distribution, age-specific prevalence, and
follow-up adherence.
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A consistent male predominance (65.1%) was observed,
aligning with findings from previous studies that
suggest increased susceptibility to liver and
gastrointestinal malignancies in males, in which
markers such as AFP and CEA are clinically significant.
This is supported by evidence from Dorak and
Karpuzoglu, who noted sex-based differences in cancer
vulnerability, with men at greater risk for certain
malignancies and women being more prone to others
[9,10].

Interestingly, from 2022-2024, the proportion of female
patients rose significantly to 65-75% compared with
earlier years. The 41-60 (40.2%) and 61-80 (33%) age
groups presented the highest testing rates, indicating
increased cancer risk with age. Early-onset cancer
awareness was reflected in rising testing among young
adults (21-40 years), which increased from 16.9% to
21.2%. Lower testing in those <20 and >80 years likely
reflects lower cancer incidence, attributable to reduced
cumulative exposure to carcinogens and age-related
genetic mutations [11].

PSA was predominantly tested in older males
(especially those aged 61-80 years), with 24.5%
showing abnormal results—findings consistent with
those of prior studies by Loeb et al. and Andriole et al.,
which linked elevated PSA with both prostate cancer
and benign prostatic hyperplasia in aging men [12,13].
While PSA screening supports early detection, the
literature recommends cautious interpretation to avoid
overdiagnosis and overtreatment [14].

In females, CA 125 was the most frequently ordered
test, with the highest number of abnormalities observed
in the 41-60 age group. Jacob et al. reported elevated
CA 125 in women with primary ovarian cancer across
all menopausal stages [15], a finding corroborated by
Moss et al., who noted its strong association with
ovarian malignancy in middle-aged women [16]. Our
study also revealed an inverse or concurrent abnormal
pattern between CA 125 and CEA in some non-
malignant ovarian conditions. Similarly, Radhakrishnan
et al. and Moore et al. reported such overlap,
complicating the distinction between gynecological and
gastrointestinal tumors [17, 18].

Among the markers used in gastrointestinal malignancy
screening, CA 19-9 exhibited the highest abnormality
rate (37.3%), followed by CEA (24.4%) and AFP
(24.3%). These findings support previous reports by


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(5), 369-378 | ISSN:2251-6727

Ballehaninna and Chamberlain, who confirmed the
reliability of CA 19-9 in pancreatic and GI cancers,
particularly in male patients [19]. However, as
emphasized by Goonetilleke and Siriwardena, CA 19-9
is more valuable for monitoring established cancers and
predicting patient prognosis than for screening [20].
CEA abnormalities were most common in individuals
aged 41-60 years, highlighting its relevance for
colorectal and GI malignancy surveillance in high-risk
groups. Although beta-hCG abnormalities are rare
(0.3%), their presence is generally confined to cases of
pregnancy-related conditions, choriocarcinoma, and
germ cell tumors, mirroring findings by Lee et al. [21].
In contrast, AFP abnormalities were more common in
individuals aged <40 years, reflecting its diagnostic
utility in yolk sac tumors and hepatocellular carcinoma.
The low abnormality rate of beta-hCG indicates the
rarity of germ cell tumors in this population. However,
its frequent ordering raises concerns regarding
diagnostic appropriateness, emphasizing the need for
more targeted testing strategies on the basis of age, sex,
and clinical context. Li et al. noted that multiple tumor
markers are often ordered simultaneously, even when
not directly relevant, suggesting either diagnostic
uncertainty or a broad investigative approach in vague
clinical scenarios [22].

A critical concern highlighted in our study was the
significant decline in patient follow-up beyond the third
visit, despite persistent abnormal results. This
discontinuity in monitoring compromises early
detection of progression or recurrence. Similar findings
were reported by Choudhury and Rao, who identified
barriers such as financial constraints, limited healthcare
access, and low health literacy as major reasons for loss
to follow-up [23]. Klabunde et al. further emphasized
that structured recall systems and patient education
significantly improve long-term surveillance adherence
[24].

Overall, our findings reinforce the diagnostic and
prognostic value of tumor markers—especially CA 125,
CA 19-9, PSA, and AFP—when used in appropriate
clinical contexts. The notable variations in abnormality
patterns across age and sex highlight the need for
personalized screening strategies. However, the
frequent ordering of panels without clear -clinical
indications raises concerns about cost-effectiveness and
overtesting. This finding is consistent with the
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recommendations of Duffy et al., who advocated for
more judicious use of tumor markers to ensure
meaningful clinical impact [25].

In conclusion, tumor markers continue to serve as
pivotal tools in cancer detection and monitoring.
Personalized approaches, better patient education, and
structured follow-up protocols are essential to maximize
their utility while minimizing unnecessary testing.
Conclusion

This study demonstrates how tumor indicators have
changed over a five-year period in terms of cancer
surveillance and detection. The most commonly
examined markers were PSA, CA 125, and CA 19-9;
use and abnormalities were correlated with age, sex,
and probable cancer. Notably, CA 125 and CA 19-9
showed a greater incidence of abnormalities, confirming
their diagnostic value, especially in gastrointestinal and
ovarian malignancies. Male patients had a greater
burden of hepatic and gastrointestinal cancers, as
evidenced by considerably greater abnormal AFP, CA
19-9, and CEA levels. Improved patient tracking and
follow-up systems are urgently needed to ensure
continuity of care and prompt action, as reflected by the
significant decline in patient follow-up after the third
appointment. These results support the clinical
usefulness of tumor markers and support the
development of age- and sex-specific screening
protocols to enhance early detection and improve
outcomes.
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