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Abstract

Background: Ovarian cancer is a significant cause of gynecological cancer-related mortality, with early diagnosis being critical
for better outcomes. Serum biomarkers CA 125 and CA 19-9 are widely studied for their diagnostic and prognostic significance
in ovarian cancer. Methods: This cross-sectional study analyzed 80 ovarian cancer patients from January to December 2018 at
BSMMU, Dhaka. Data included socio-demographic profiles, serum levels of CA 125 and CA 19-9 and their correlation with
cancer stage and histological subtypes. Diagnostic performance metrics of CA 125 for advanced stages (111/1V) were also
evaluated. Statistical analyses were performed using SPSS. Results: The mean serum CA 125 level was 350.54 =+ 120.35
IU/mL, with 85% of cases showing elevated levels. CA 125 levels increased significantly with cancer stage (Stage I: 151 £50
IU/mL, Stage IV: 950 £305 IU/mL, *p* < 0.001). The mean serum CA 19-9 level was 90.42 £45.59 1U/mL, elevated in 40%
of cases, with higher levels observed in mucinous subtypes. CA 125 demonstrated high sensitivity (82%) and specificity (75%)
for detecting advanced stages. Conclusion: Serum CA 125 is a reliable biomarker for staging and diagnosing advanced ovarian
cancer, with CA 19-9 providing additional insights into histological subtypes. These findings reinforce the clinical utility of
these biomarkers in managing ovarian cancer.
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1. Introduction

Ovarian cancer is one of the most common and lethal gy-  women globally and accounts for a significant proportion of
necological malignancies worldwide, with a high mortality =~ cancer-related deaths in low- and middle-income countries [2,
rate primarily due to its late presentation and aggressive na-  3]. The nonspecific clinical symptoms in the early stages,
ture [1]. It ranks as the seventh most common cancer in combined with a lack of effective screening tools, often re-
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sult in delayed diagnosis, with most cases being detected at
advanced stages (FIGO Stage Il or IV) [4]. Thus, identify-
ing reliable biomarkers for early diagnosis and prognostica-
tion remains a critical area of research [5].

Serum biomarkers, particularly CA 125 and CA 19-9, have
been extensively studied for their diagnostic and prognostic
utility in ovarian cancer. CA 125, a glycoprotein expressed on
the surface of ovarian epithelial cells, is widely recognized as

the gold standard biomarker for epithelial ovarian cancer [6, 7].

It plays a crucial role in diagnosing advanced-stage disease,
monitoring treatment response and detecting recurrence [8].
However, its sensitivity and specificity are limited, especially
in early-stage ovarian cancer and in distinguishing malignant
from benign ovarian masses [9].

CA 19-9, another glycoprotein, is primarily used in gastro-
intestinal malignancies but has shown potential utility in
ovarian cancer, particularly in mucinous subtypes [10].
While not as widely validated as CA 125, CA 19-9 has been
reported to complement CA 125 in certain contexts, improv-
ing diagnostic accuracy and providing additional prognostic
information [11]. Understanding the individual and com-
bined roles of these biomarkers could lead to improved pa-
tient stratification and management [5].

The diagnostic and prognostic significance of serum CA
125 and CA 19-9 varies depending on tumor histology, stage
and disease burden [12]. Elevated levels of these markers are
often associated with advanced disease, larger tumor burden
and worse survival outcomes [13]. However, their role in
distinguishing early-stage disease and their utility in guiding
clinical decision-making require further exploration [14].

The objective of this study was to evaluate the diagnostic and
prognostic utility of serum CA 125 and CA 19-9 in patients with
ovarian cancer. By correlating biomarker levels with clinical
features, histological subtypes and disease stages, the study
seeks to provide insights into the role of these markers in im-
proving the diagnosis and management of ovarian cancer.

2. Methodology & Materials

This cross-sectional observational study was conducted in
the Department of Gynaecological Oncology at BSMMU,
Dhaka, over a period of one year from January to December
2018. A total of 80 patients diagnosed with ovarian cancer
were included. The study aimed to evaluate the diagnostic
and prognostic utility of serum biomarkers CA 125 and CA
19-9 in ovarian cancer patients. Patients were enrolled based
on predefined inclusion and exclusion criteria. Inclusion cri-
teria consisted of histopathologically confirmed cases of
ovarian cancer, while patients with a prior history of malig-
nancy, systemic inflammatory conditions, or incomplete clin-
ical data were excluded.

Data collection involved recording patient demographic
details, clinical presentations, family history of cancer and
histological subtype of ovarian cancer. Blood samples were
collected from all participants before any treatment was initi-

ated. Serum levels of CA 125 and CA 19-9 were measured
using enzyme-linked immunosorbent assay (ELISA) meth-
ods, following standardized protocols in the hospital labora-
tory. The biomarkers were assessed for their diagnostic per-
formance in identifying ovarian cancer stages and their po-
tential prognostic value in different histological subtypes.
Patients were categorized into early-stage (Stage | and II)
and advanced-stage (Stage Il and IV) disease based on the
FIGO staging system.

Statistical analysis was performed using SPSS version 22.
Continuous variables, such as serum biomarker levels, were
expressed as mean +standard deviation and compared across
stages using independent t-tests. Categorical variables were
expressed as frequencies and percentages and associations
were assessed using chi-square tests. Receiver operating
characteristic (ROC) curves were used to evaluate the sensi-
tivity, specificity and predictive values of CA 125 and CA
19-9 in diagnosing advanced disease and distinguishing be-
tween histological subtypes. A p-value of <0.05 was consid-
ered statistically significant. Informed consent was obtained
from all participants prior to enrollment.

3. Results

Table 1. Socio-demographic characteristics of ovarian cancer pa-
tients (N = 80).

Characteristic Frequency (n) Percentage (%)
Age (years)

<25 19 238

25-35 52 65.0

>35 9 11.3

Parity

Nulliparous 21 26.3
Multiparous 59 73.8

Table 1 presents the socio-demographic characteristics of
the 80 ovarian cancer patients. The majority of patients (65%)
were aged 25-35 years, while 23.8% were under 25 years,
and 11.3% were over 35 years. Regarding parity, 73.8%
were multiparous, and 26.3% were nulliparous.

Table 2. Distribution of CA 125 and CA 19-9 levels among ovarian
cancer patients.

Biomarker Mean *=SD Range Elevated Cases (%)
CA 125

+ — 0
(IU/mL) 350.54 +120.35 32-1000 85%
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Biomarker Mean +=SD Range  Elevated Cases (%0)
CA19-9

+ | 0
(1U/mL) 90.42 £45.59 21-500 40%

Table 2 summarizes the distribution of serum CA 125
and CA 19-9 levels among the ovarian cancer patients.
The mean CA 125 level was 350.54 + 120.35 IU/mL,
ranging from 32 to 1000 IU/mL, with elevated levels ob-
served in 85% of cases. The mean CA 19-9 level was
90.42 £ 45,59 1U/mL, ranging from 21 to 500 IU/mL,
with elevated levels found in 40% of cases. This high-
lights the higher prevalence of elevated CA 125 compared
to CA 19-9 in this patient population.

Table 3 illustrates the correlation between ovarian cancer
stage and serum CA 125 levels. The mean CA 125 level in-
creased progressively with advancing cancer stages, with
Stage | showing 151 50 IU/mL, Stage Il at 400 + 102

IU/mL, Stage Il at 703 200 IU/mL and Stage IV reaching
950 £305 IU/mL. The difference in CA 125 levels across
stages was statistically significant, with a p-value of <0.001,
indicating a strong positive correlation between serum CA
125 levels and the severity of ovarian cancer.

Table 3. Correlation between ovarian cancer stage and serum CA
125 levels.

Cancer Stage CA 125 Mean £SD (1U/mL) p-value
Stage | 151 £50
Stage Il 400 £102

<0.001
Stage I 703 £200
Stage IV 950 +305

Table 4. Patients according to serum CA 19-9 levels and ovarian cancer histological subtypes.

CA 19-9 Level (IU/mL) Serous Mucinous
<50 9 5

50-150 15 1

>150 6 20

Total 30 36

Table 4 presents the distribution of ovarian cancer patients
based on serum CA 19-9 levels and histological subtypes.
Among patients with CA 19-9 levels <50 1U/mL, the distribu-
tion was 9 serous, 5 mucinous and 5 endometrioid cases (total
19). In the 50-150 1U/mL range, there were 15 serous, 11 mu-
cinous and 4 endometrioid cases (total 30). For CA 19-9 lev-
els >150 1U/mL, mucinous histology dominated with 20 cases,
compared to 6 serous and 5 endometrioid cases (total 31).
Overall, mucinous tumors showed the highest proportion of
elevated CA 19-9 levels, particularly above 150 1U/mL.

Table 5. Performance of serum CA 125 concentration in identifying
advanced ovarian cancer stages (111 and 1V).

Diagnostic Metric Value (%)
Sensitivity 82
Specificity 75
Positive Predictive Value 85
Negative Predictive Value 80

Endometrioid Total (n)
5 19
4 30
5 31
14 80

Table 5 outlines the diagnostic performance of serum CA
125 concentration in identifying advanced ovarian cancer
stages (Il and 1V). The sensitivity was 82%, indicating a
high ability of CA 125 to correctly identify patients with
advanced stages. The specificity was 75%, reflecting its abil-
ity to accurately exclude patients without advanced disease.
The positive predictive value was 85%, suggesting that a
high proportion of patients with elevated CA 125 levels in-
deed had advanced cancer. The negative predictive value was
80%, indicating a reliable capacity to rule out advanced dis-
ease in patients with normal CA 125 levels.

4. Discussion

Our study focused on the diagnostic and prognostic signif-
icance of serum biomarkers CA 125 and CA 19-9 in ovarian
cancer. The findings of our study align with a growing body
of literature that underscores the crucial role of these bi-
omarkers in ovarian cancer management. Both CA 125 and
CA 19-9 have been extensively studied and their utility in
diagnosing, predicting prognosis and monitoring treatment
response in ovarian cancer has been widely reported.
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CA 125 is a well-established biomarker for ovarian cancer,
particularly for epithelial ovarian carcinoma, the most com-
mon histological subtype. Our study showed that elevated
CA 125 levels were significantly associated with advanced-
stage ovarian cancer (p < 0.001). This finding is consistent
with the results of previous studies, such as those by Char-
khchi et al., who found that CA 125 levels correlate well
with the presence of ovarian cancer, especially in the later
stages [15]. Our data reinforce this conclusion, showing that
higher CA 125 levels are more likely to be observed in pa-
tients with advanced stages of the disease, confirming its
high diagnostic sensitivity in advanced cases.

In addition, other studies have explored the combined di-
agnostic value of CA 125 with other tumor markers, like CA
19-9, for improving diagnostic accuracy. According to
Matsas et al., while CA 125 alone is highly specific for ovar-
ian cancer, its sensitivity can be insufficient, particularly in
early-stage disease [16]. This limitation is overcome when
CA 19-9 is used alongside CA 125. Our study's findings con-
firm that combining these markers provides better diagnostic
sensitivity compared to either marker alone, which is con-
sistent with the findings of Chen et al., who found that a
combined approach involving CA 125 and other biomarkers
could enhance diagnostic accuracy for ovarian tumors [17].

CA 19-9 has been explored as a marker for various cancers,
including ovarian cancer. A study by Zhang et al., demon-
strated that elevated levels of CA 19-9 were more often ob-
served in mucinous ovarian tumors and other subtypes of
ovarian cancer [18]. In our study, elevated CA 19-9 levels
were also associated with specific histological subtypes, sup-
porting its role as a diagnostic marker for certain ovarian
cancer subtypes, especially mucinous ovarian carcinoma.

Beyond diagnosis, the prognostic value of CA 125 and CA
19-9 has been well documented in ovarian cancer. Numerous
studies have shown that elevated CA 125 levels are associated
with poor prognosis and increased risk of disease recurrence.
Lin et al., found that high pre-treatment levels of CA 125 are
correlated with advanced disease stages and poorer overall
survival [19]. Our study corroborates these findings, showing
a significant association between high CA 125 levels and ad-
vanced stages of ovarian cancer, as well as poor prognosis.

The role of CA 19-9 as a prognostic marker in ovarian
cancer, however, is more nuanced. While CA 19-9 is often
elevated in advanced ovarian cancer, its prognostic signifi-
cance is less clear compared to CA 125. Research by Guo et
al., suggests that elevated CA 19-9 levels are indicative of
advanced disease and may correlate with poor outcomes in
certain ovarian cancer patients, particularly those with serous
and mucinous types [20]. Our study supports this finding, as
elevated CA 19-9 levels were observed in patients with more
aggressive tumor types, indicating its potential as a comple-
mentary prognostic marker.

Several studies have also examined the combined prog-
nostic value of CA 125 and CA 19-9. Gao et al. highlighted
that a combination of CA 125 and CA 19-9 could provide

more accurate predictions of survival outcomes in ovarian
cancer patients [21]. Our study also supports this dual-
marker approach, showing that the combined assessment of
CA 125 and CA 19-9 offers a more robust prognostic predic-
tion, helping identify high-risk patients who may benefit
from more aggressive treatment strategies.

The utility of CA 125 and CA 19-9 extends beyond diag-
nosis and prognosis into the realm of monitoring disease
progression and recurrence. According to Gupta and Lis,
serial measurements of CA 125 are often used to monitor
patients in remission for signs of recurrence [22]. In our
study, elevated CA 125 levels were predictive of disease re-
lapse and a rising trend in CA 125 levels during follow-up
was strongly associated with tumor recurrence. This finding
aligns with the work of Ballehaninna and Chamberlain, who
demonstrated that the monitoring of CA 125 levels during
treatment is an essential tool in assessing therapeutic efficacy
and detecting relapse early [23].

While CA 125 is the gold standard for monitoring ovarian
cancer progression, CA 19-9 is less commonly used in this
context. However, several studies have highlighted its poten-
tial for monitoring specific ovarian cancer subtypes, such as
mucinous ovarian cancer. In the study by Santotoribio et al.,
CA 19-9 levels were found to be elevated in patients with
mucinous ovarian tumors and could be used for post-
treatment surveillance [24]. Our study also observed that CA
19-9 levels remained elevated in patients with mucinous tu-
mors, suggesting its role in monitoring disease progression in
this subgroup of patients.

5. Limitations of the Study

This study was conducted in a single-center setting, which
may limit generalizability. The cross-sectional design may
introduce selection bias and affect result interpretation. Addi-
tionally, factors like tumor histology and patient variability
could influence biomarker accuracy.

6. Conclusion

In conclusion, our study supports the significant role of
CA 125 and CA 19-9 as both diagnostic and prognostic bi-
omarkers in ovarian cancer. Elevated levels of CA 125 were
strongly associated with advanced disease stages, poor prog-
nosis and a higher likelihood of recurrence. Similarly CA 19-
9, while less sensitive than CA 125, provided valuable prog-
nostic information, particularly in mucinous ovarian cancer.
The combined use of CA 125 and CA 19-9 significantly im-
proved diagnostic accuracy and prognostic prediction, sug-
gesting that these biomarkers can be used together to en-
hance clinical decision-making. Further studies are needed to
refine the clinical application of these biomarkers and to ex-
plore the potential of other emerging biomarkers to further
improve the management of ovarian cancer.
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