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Abstract

Background: CA-125 is a widely used biomarker for evaluating various
conditions, including malignancies and chronic diseases. Unfortunately, there is
a lack of published data on CA-125 levels in the state of Azad Jammu and
Kashmir, Pakistan. This study aimed to assess CA-125 levels in women from
Muzaffarabad, providing a foundation for future research in this region.
Methods: In this retrospective study, data of 103 women were collected from
two labs. Their recorded CA-125 levels were categorized as either normal (0.0
to 35.0 IU/mL) or abnormal. Statistical analysis included least squares linear
regression to assess the association between age and CA-125 levels, with
additional temporal analysis from 2021 to 2024 and geographical distribution
between Muzaffarabad, AJ&K and Hazara, KPK. The residuals were tested for
normality using Anderson-Darling, D'Agostino-Pearson omnibus test, Shapiro-
Wilk and Kolmogorov-Smirnov test.

Results: The mean CA-125 level among participants was 54.84 + 10.01 1U/mL,
with 32.04% exhibiting abnormal levels. The analysis showed a statistically
significant positive association between age and CA 125 levels (p = 0.0020). The
regression model indicated that for each additional year of age, CA 125 levels
increased by an estimated 2.456 IU/mL. Temporal analysis revealed variable
CA-125 levels across different years, with a notable increase in 2024.
Geographical comparison showed higher CA-125 levels in Hazara, KPK,
compared to Muzaffarabad, AJ&K.

Conclusion: The study's findings align with some literature suggesting a
positive correlation between CA-125 levels and age, although the variability in
CA-125 levels across age groups and locations highlights the need for further
investigation. The significant association of CA-125 levels with age and
geographical differences highlights the importance of considering these factors
in future research.

) Keywords: CA-125; correlation of CA 125 with age; distribution of
CC License abnormal CA 125 in Azad Kashmir; temporal trends of CA 125; Prevalence
CC-BY-NC-SA 4.0 | of CA 125 positivity.

1. Introduction

Cancer antigen 125 (CA 125) is a tumor marker primarily associated with epithelial ovarian tumors. It is also
found in the cells lining various organs, including the endometrium, fallopian tubes, pleura, peritoneum, and
pericardium [1, 2]. A specific epitope on the CA 125 molecule, which is present in the amnion, its derivatives
from fetal coelomic epithelia, and various adult tissues is the target of the murine monoclonal antibody OC
125. The normal endometrium also produces CA 125, which causes the blood to contain increased level of this
antigen during menstruation [3].

CA 125 is frequently used as a blood test to monitor patients with confirmed epithelial ovarian cancer as well
as to assist in the diagnosis of suspected ovarian tumors [2, 4]. It plays a critical role in the preoperative
assessment of patients who have an adnexal mass and are suspected to have ovarian cancer [5]. Unfortunately,
the CA 125 test has limited effectiveness in identifying early-stage ovarian cancer due to its low sensitivity.
This limitation is especially noticeable in premenopausal women, where its specificity is reduced while it
became more reliable in postmenopausal women [6].

Serum or plasma tests are the conventional methods for determining CA 125 levels. Serum should be removed
from the clot and kept at —30°C for long-term storage or at 4°C for short-term use to preserve the specimen
[7]. Two assays are available for evaluating CA 125 levels: the first is a radioimmunoassay that uses the OC
125 monoclonal antibody to identify antigenic sites on the CA 125 glycoprotein, and the second-generation
test increases accuracy by utilizing both the OC 125 and M 11 antibodies [8]. The potential of CA 125 in
screening for early-stage ovarian cancer is currently under investigation. Recent studies suggest that serum CA
125 measurements could also serve as a prognostic marker in endometrial cancer and indicate disease
progression in advanced endometriosis [9]. CA 125 levels can reflect tumor status. Typically, patients with CA
125 levels above 35 U/mL are likely to experience disease recurrence during second-look surgery. In contrast,
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levels below 35 U/mL generally suggest minimal residual disease, as seen in approximately half of the cases
[10].

In the largest ovarian cancer screening trial conducted in the general population, the UK Collaborative Trial of
Ovarian Cancer Screening observed a stage shift when using annual multimodal screening, which involved the
longitudinal CA125 Risk of Ovarian Cancer Algorithm. However, no such shift was noted with annual
transvaginal ultrasound screening. Neither screening approach resulted in a clear reduction in mortality
compared to no screening [11]. A study conducted by Bast et al. [10] found that elevated serum CA125 levels
(>35 U/mL) were detected in 82% of patients with epithelial ovarian cancer, 28.5% of those with non-
gynecological cancers, and 6% of patients with benign conditions like ovarian cysts [12].

In postmenopausal women without ovarian cancer, CA-125 levels are influenced by several factors, including
racial and ethnic background, age, whether they have had a hysterectomy, smoking history, and obesity [13].
Postmenopausal women with elevated CA-125 levels, but without ovarian cancer, face a higher risk of early
mortality [14].

Understanding the prevalence of abnormal CA-125 levels among women in Muzaffarabad, Azad Jammu and
Kashmir, is challenging due to a lack of existing data. The region covers 13,297 km2 and includes 10 districts
and 33 tehsils, with a population of about 4.045 million, more than half of whom are female. The capital district,
Muzaffarabad, spans 1,642 km2 and has around 650,370 residents. The present study analysed the data of
women who had their CA-125 levels checked at the Healthcare Diagnostic & Research Centre and New
Medicare Laboratory in Muzaffarabad. This retrospective study aimed to assess CA-125 levels in women from
Muzaffarabad, providing a foundation for future research in this region.

2.1. Methodology

2.1. Study Design

This is a retrospective study to understand the prevalence of abnormal CA-125 levels among women in
Muzaffarabad, Azad Jammu and Kashmir, Pakistan. The present study was designed to review the data from
two diagnostic centres to establish a baseline for future research and to increase awareness about CA-125 levels
and health-related risk factors.

2.2. Selection criteria of participants

Data from 103 female patients was examined who had CA-125 tests at the Muzaffarabad’s Healthcare
Diagnostic & Research Centre and New Medicare Laboratory. In order to be included, participants had to be
current residents of Muzaffarabad city and have access to their CA-125 test results. Women who were
originally from adjacent villages in Azad Jammu and Kashmir or from the Hazara region in Pakistan’s KPK
province were included. The test results obtained between 2021 and 2024 were considered. Participants who
had incomplete or missing CA-125 test results and were not current residents of Muzaffarabad city, its
surrounding villages, or the Hazara region were excluded from the study. To avoid redundancy, duplicate
entries were eliminated. Moreover, to ensure the study was only focused on female subjects, male participants
or those with unclear sex were excluded. To maintain the accuracy and relevance of the data analysis, these
exclusion criteria were applied.

2.3. Data Collection

Information was collected from female’s medical records who had CA-125 levels tested between 2021 and
2024. The findings of the CA-125 test results were divided into normal (0.0 to 35.0 1U/mL) and abnormal
(>35.0 IU/mL) categories. Moreover, demographic information, including age and geographical location, was
also noted.

2.4. Data Analysis

The percentage of participants with normal and abnormal levels of CA-125 were calculated. These findings
were summarized by using descriptive statistics. Participants were categorized into age groups (15-24, 25-34,
35-44, 45-54, and 55 and above). Trends were identified by analysing the prevalence of abnormal CA-125
levels in each age group. The levels of CA-125 were examined from 2021 to 2024. Mean levels and percentages
of aberrant results for each year were computed for temporal trends detection. Data between participants from
Muzaffarabad and Hazara regions were compared. To identify geographical variations, the mean CA-125 levels
and the percentages of normal versus abnormal results were analysed.

2.5. Statistical Methods
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To summarize the data descriptive statistics, including means, standard deviations, and percentages were used.
Trends between age groups and years were evaluated to identify significant patterns. Comparisons between
geographical regions were made to evaluate the variation in CA-125 levels. Data analysis was performed using
GraphPad Prism Version 9.0. A least squares linear regression model was also used to investigate the
relationship between age and CA 125 levels among the participants. To evaluate the significance of this
relationship, an F-test was used. Moreover, several normality tests on the residuals were conducted, including
the Anderson-Darling, D'Agostino-Pearson omnibus, Shapiro-Wilk, and Kolmogorov-Smirnov tests, to assess
the distribution of residuals.

2.6. Ethical Considerations
As a retrospective study, it involved the review of existing medical records. All data were anonymized to ensure
participant confidentiality.

3. RESULTS

3.1. Overall levels of CA 125 in the studied population

In our study, the total number of participants was 103, and all participants (100%) were female. The normal
range for CA 125 levels is considered to be 0.0 to 35.0 IU/mL. The mean CA 125 level among the participants
was found to be 54.84 + 10.01 IU/mL. Out of the total 103 participants, 70 (67.96%) had CA 125 levels within
the normal range, while 33 (32.04%) participants exhibited CA 125 levels outside this range.

Table 1. Overview of CA 125 Levels in the Studied Population

Total CA 125 | Mean CA 125 Level of | Participants within | Participants with
participants | normal range | the participants normal range abnormal range
103 0.0 to 350/|54.84+10.01 70 33

IU/mL

3.2. Trends in abnormal CA 125 levels across different age groups

Table 2 presents the distribution of participants with abnormal CA 125 levels across different age groups. In
the 15-24 age group, 57.89% (11 out of 19) participants had abnormal CA 125 levels, with a mean age of 20.16
+ 0.7061 years and a standard deviation of 3.078. In the 25-34 age group, 22.22% (8 out of 36) participants
had abnormal CA 125 levels, with a mean age of 29.36 + 0.4750 years and a standard deviation of 2.850. For
the 35-44 age group, 26.32% (5 out of 19) participants had abnormal CA 125 levels, with a mean age of 38.58
+ 0.6367 years and a standard deviation of 2.775. In the 45-54 age group, 25% (5 out of 20) participants
exhibited abnormal CA 125 levels, with a mean age of 49.40 + 0.6898 years and a standard deviation of 3.085.
In the 55 and above age group, 44.44% (4 out of 9) participants had abnormal CA 125 levels, with a mean age
of 59.44 £ 0.9296 years and a standard deviation of 2.789. Overall, the total participant group had a mean age
of 35.88 + 1.228 years and a standard deviation of 12.47, with 32.04% (33 participants) showing abnormal CA
125 levels.

The analysis of abnormal CA 125 levels across different age groups showed important trends. In the youngest
age group (15-24 years), a significant 57.89% of participants were abnormal for CA 125 levels, suggesting a
higher prevalence of elevated levels among younger women. This percentage decreases markedly in the 25-34
age group, where only 22.22% of participants had abnormal levels. A slight increase is observed in the 35-44
age group with 26.32% showing abnormal levels. The trend continues with 25% of participants in the 45-54
age group having elevated CA 125 levels. Surprisingly, in the oldest age group (55 and above), the prevalence
of abnormal CA 125 levels rises again to 44.44%. These trends indicate that while younger and older women
in the study tend to have higher rates of abnormal CA 125 levels, middle-aged women (25-54 years) show
comparatively lower percentages, suggesting possible age-related physiological or pathological differences
affecting CA 125 levels.
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Table 2. Distribution of participants and trends of abnormal CA 125 levels across different age groups

Age Group | Total Mean Age + Standard | Std. Participants
Participants Error of Mean Deviation with

Abnormal
CA 125
Levels

15-24 19 20.16 + 0.7061 3.078 11

25-34 36 29.36 + 0.4750 2.850 8

35-44 19 38.58 + 0.6367 2.775 5

45-54 20 49.40 + 0.6898 3.085 5

55andAbove | 9 59.44 + 0.9296 2.789 4

Total 103 35.88 + 1.228 12.47 33

A least squares linear regression analysis was also conducted to investigate the relationship between age and
CA 125 levels among 103 participants. The analysis revealed a statistically significant positive association
between age and CA 125 levels, with a p-value of 0.0020. The regression model indicated that for each
additional year of age, CA 125 levels increased by an estimated 2.456 1U/mL, though the intercept was not
statistically significant (p = 0.2596). The model accounted for approximately 9% of the variance in CA 125
levels (R2=0.09083). Despite this, the residuals did not pass the normality tests, suggesting that the relationship
may be more complex than captured by the model.

3.3. Temporal trends in CA 125 levels over 2021-2024

Table 3 presents the trends in CA 125 levels across the years 2021 to 2024. In 2021, a total of 67 participants
were tested, with a mean CA 125 level of 49.36 + 8.438 (standard deviation: 69.07). Of these, 46 participants
(68.7%) had normal CA 125 levels, while 21 participants (31.3%) had abnormal levels. Unfortunately, the data
for 2022 were not available with unknown reasons. In 2023, the sample size decreased to 8 participants,
showing a mean CA 125 level of 45.92 + 21.06 (standard deviation: 59.57). Among these, 6 participants (75%)
had normal levels and 2 participants (25%) had abnormal levels. By 2024, the number of participants increased
to 28, with a mean CA 125 level rising to 70.49 £ 30.50 (standard deviation: 161.4). This year, 18 participants
(64.3%) had normal CA 125 levels and 10 participants (35.7%) had abnormal levels.

Table 3. CA 125 level trends across years (2021-2024)

Testing | Total Mean CA-125 levels | Standard | Participants | Participants
Year participants + Standard Error of | deviation | with normal | with
Mean CA-125 abnormal
levels CA-125
levels
2021 67 49.36 + 8.438 69.07 46 21
2022 0 - - - -
2023 8 45.92 + 21.06 59.57 6 2
2024 28 70.49 + 30.50 161.4 18 10

3.4. Geographical distribution of CA 125 levels among participants

Table 4 shows the geographical distribution of CA 125 levels among participants from Muzaffarabad, AJ&K,
and Hazara, KPK. In Muzaffarabad, out of 88 participants, the mean CA 125 level was 45.67 + 6.583, with a
standard deviation of 61.75. Among these participants, 54 (61.4%) had normal CA 125 levels, while 34 (38.6%)
had abnormal levels. In Hazara, 15 participants were tested, and they had a significantly higher mean CA 125
level of 108.6 £ 56.49, with a large standard deviation of 218.8, indicating greater variability. Of these
participants, 11 (73.3%) had normal CA 125 levels, and 4 (26.7%) had abnormal levels. Geographically,
participants from Hazara, KPK, exhibited much higher and more variable CA 125 levels compared to those
from Muzaffarabad, AJ&K.

Available online at: https://jazindia.com 158



Journal Of Advance Zoology
Table 4. Geographical distribution of CA 125 levels

Geographical | Total Mean CA-125 | Standard | Participants Participants with

areas participants | levels * | deviation | withnormal CA- | abnormal CA-
Standard Error 125 levels 125 levels
of Mean

Muzaffarabad, | 88 45.67 £ 6.583 61.75 54 34

AJ&K

Hazara, KPK 15 108.6 + 56.49 218.8 11 4

4. Discussion

The results of this study provide critical insights on the prevalence and patterns of CA-125 levels in women
residing in Muzaffarabad and the Hazara region of KPK province, Pakistan. Through analysing data from a
heterogenous cohort collected over multiple years, this research highlights significant differences in CA-125
levels between age groups and geographical areas. The higher amounts observed in certain age groups—
especially in younger and older women that highlight the need for further research into the fundamental causes
of these variations. The statistical analysis revealed a significant (p=0.0020) positive correlation between age
and CA-125 levels. The regression model showed that CA-125 levels increased by an estimated 2.456 IU/mL
for each additional year of age, although the intercept was not statistically significant (p=0.2596). Furthermore,
the geographical variations in CA-125 levels suggest potential environmental or genetic influences that need
further examination. These findings not only contribute to our understanding of CA-125 as a biomarker in this
population but also lay the groundwork for future studies aimed at enhancing the early diagnosis and treatment
of conditions linked to abnormal CA-125 levels in these areas.

Ulgu et al. [15] found that CA-125 testing was most commonly performed for women in the 18-64 age group
and reported an overall positive rate of 13.31%. This is in line with our study, where we also focused
exclusively on female participants and observed that 32.04% of the participants had CA-125 levels outside the
normal range. However, our study reveals a higher mean CA-125 level of 54.84 + 10.01 IU/mL compared to
the positive rate reported by Ulgu et al. This suggests a broader range of CA-125 levels in our sample
population. Ulgu et al.'s finding that females had a slightly lower positive rate (13.18%) compared to males
(14.07%) contrasts with our results, where we observed a significantly higher percentage of abnormal CA-125
levels among younger and older age groups. Specifically, we found that 57.89% of participants in the 15-24
age group and 44.44% in the 55 and above age group had abnormal levels, indicating that our sample might be
influenced by age-related factors affecting CA-125 levels differently from Ulgu et al.'s study.

While Cooper et al. [16] reported a median CA-125 value of 582 U/mL with a wide range of 7 to 52,930 U/mL.
This median value is substantially higher than the mean CA-125 levels observed in our study (54.84 1U/mL).
Additionally, Cooper et al. did not find a significant correlation between preoperative CA-125 levels and age
(P =0.40), which contrasts with our findings of a statistically significant positive association between age and
CA-125 levels (p = 0.0020). This discrepancy might be attributed to differences in study design, participant
demographics, or the specific conditions under which CA-125 levels were measured.

In our study, we observed a significant positive association between age and CA-125 levels, with CA-125
levels increasing by 2.456 1U/mL for each additional year of age (p = 0.0020). This result is in contrasts with
Tang et al. [17], who revealed a negative correlation between age and CA-125 levels which showed that CA-
125 levels tended to decrease as age increased.

Whereas, Pouraghaei et al. [18] studied a cohort with a mean age of 31.65 £ 12.9 years and found that the mean
age was similar between the adenomyosis (AA) and non-AA groups, with no significant difference (p = 0.59).
They also observed a gender-specific link where CA-125 levels were significantly lower (p =0.012) in females
with AA compared to those with non-AA (20.7 £ 26.7 U/mL vs. 34.23 £ 39 U/mL). This gender-specific result
contrasts to our findings, where age was positively correlated with CA-125 levels without any significant
gender-specific differences observed.

In the study conducted by Ashi et al. [19], a significant age-related correlation was observed in males where
CA-125 levels were found to have an abnormal increase with age. In comparison our study found a statistically
significant positive association between age and CA-125 levels, with a rise of 2.456 IU/mL for each year of
age. These findings indicate that age is a significant factor in CA-125 levels, though they suggest distinct
patterns based on the population and gender.

Serum CA-125 levels were significantly elevated in patients with coronary heart disease (CHD) compared to
control subjects (P < 0.001), even after accounting for factors like age, gender, and lifestyle [20]. According to
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the study, the odds ratio between individuals in the highest quartile of CA-125 levels and those in the lowest
quartile was 2.10 (95% CI: 1.69-2.60) indicating a significantly higher risk of CHD (P < 0.001). Furthermore,
people over 60 years of age (OR: 2.19, 95% CI: 1.75-2.73), as well as those who currently smoke, drink, and
have hypertension had higher CA-125 levels and a greater risk of CHD. By comparing this with our research,
which demonstrated a significant positive association between age and CA-125 levels, both investigations
highlight the importance of CA-125 as an age-related biomarker. However, our study concentrated on the
overall correlation between age and CA-125 levels in a broader population whereas Li et al. [20] focused on
significance of CA-125 in predicting CHD risk among older individuals and its relationship with lifestyle
factors. This comparison highlights the potential of CA-125 as a marker of disease risk and its age-related
variation in different health contexts.

Conclusion

This study highlights the importance of CA-125 as a biomarker, revealing a significant positive correlation
between CA-125 levels and age among women in Muzaffarabad and its surrounding areas. The observed
variability in CA-125 levels across different age groups and geographical locations suggests that age and region
may play crucial roles in influencing CA-125 levels. Furthermore, the temporal analysis highlighted a notable
increase in CA-125 levels in 2024, emphasizing the need for ongoing monitoring and research. The findings
provide a solid foundation for future studies on CA-125, particularly in understanding its association with age,
regional differences, and potential implications in clinical practice. This study serves as a baseline for further
research on CA-125 levels and related topics.
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