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Abstract: The study explored the correlation between serum biomarkers and hepatocellular carcinoma
detection in various fishing groups, utilizing a descriptive and experimental approach in Bangladesh. The
study identified fishers often consume tobacco, polluted drinking water, and lack sufficient sunlight, all of
which are extremely detrimental to their health. Fishermen who mostly fish at night and spend little time on
the water during the daytime hours do not get enough sunlight, nor do they get enough vitamin D. An
increased risk of liver cancer was found to be directly and strongly correlated with insufficient serum levels of
vitamin D. In addition, a negligent lifestyle, a lack of awareness about hepatitis, and inadequate nutritional
assistance have significantly increased their risk. Our results contribute to the information on HCC assessment
and evaluation by clarifying the relevance of serum vitamin D, alpha-fetoprotein (AFP), creatinine (Cr), and
hemoglobin A1C (HbAlc) in distinguishing between categories and sexes. According to the study, the
combination of AFP, Vitamin-D, and Cr (AFP+Vit-D+Cr) has a high predictive value, which improves diagnosis
and offers a reliable instrument for identifying liver cancer.

Keywords: serum biomarkers; hepatocellular carcinoma; fishers; Bangladesh

Introduction

Hepatocellular carcinoma (HCC), with a 5-year survival rate of just 7.0%, is the 3rd most
significant cause of cancer mortality globally and the 5th most prevalent malignancy (Henriques et
al., 1993). Along with Bangladesh, HCC is the third-leading cause of cancer incidence and death
worldwide (Li et al.,, 2015). Hepatocellular carcinoma (HCC) has a very close relationship with
lifestyle. Fishermen are one of the most unconscious communities regarding lifestyle (Sunny et al.,
2021a; Sazzad et al., 2023). Fishers, who rely on fishing for survival, often face disputes with the
underprivileged population (Islam et al., 2018, Kuddus et al., 2021). They gather in market areas to
sell catch and smoke cigarettes to ease tensions (Kuddus et al., 2020; Sunny et al., 2021b). Issues
include disputes over fishing grounds and complicated loans between fishermen and dealers (Hasan
et al., 2023). High interest rates from local money lenders encourage smoking among fishermen,
contributing to hepatocellular cancer (Islam et al., 2023; Sunny et al., 2020). This unhealthy practice,
despite regular smoking, continues after fishing and continues into post-fishing life. Their reckless
lifestyle, ignorance of hepatitis, and inadequate dietary assistance have significantly increased their
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danger (Chakma et al., 2022). Conversely, inadequate sanitation and a lack of clean drinking water
lead to a steady rise in hepatitis and other waterborne illnesses as well.

There are numerous technologies available to find HCC. Imaging techniques like computed
tomography, magnetic resonance imaging, and some markers (Adelani et al., 1993; Bari et al., 2023).
Among all the technologies, marker investigation is already proven as a trusted, early diagnosis and
cost-effective approach (Edoo et al., 2019). Many markers like embryonic antigens (e.g., i. a-
fetoprotein (AFP)); proteantigen enzymes (e.g., i. heat shock protein (HSP), ii. glypicans-3 (GPC3), iii.
squamous cell carcinoma antigen (SCCA), iv. golgi protein 73 (GP73), v. tumor-associated
glycoprotein 72 (TAG-72), vi. zinc-a2-glycoprotein (ZAG)); and isozymes (e.g., i. des-y-
carboxyprothrombin (DCP), ii. y-glutamyl transferase (GGT), iii. a-l-fucosidase (AFU)); cytokines
(e.g., i. transforming growth factors-p1 (TGF-31)); VEGF genetic biomarker (e.g., i. AFP mRNA and
ii. micro mRNAs) are used for the detection of HCC (Lai et al., 2018). In addition to these, patients
with HCC are also significantly affected by vitamin D, hemoglobin A1C (HbA1lc), and creatinine. The
most often utilized biomarker for HCC screening, diagnosis, treatment assessment and prognosis is
serum alpha-fetoprotein (Lee et al.,, 2019). However, the relationship between vitamin D and
predisposing diseases for liver cancer (Markotic et al., 2022). There is strong evidence of increased
cancer risk in patients with CKD, in patients with ESRD being treated with chronic dialysis (Lee et
al., 2013). In most of the recent studies, DM is shown to increase risk of HCC by 2-to 4-fold, even after
adjusting for other predisposing factors (Amarapurkar et al., 2008). In this study we investigate the
correlation between various biomarkers like AFP, vitamin D, HbAlc, and creatinine for the diagnosis
of HCC. As the interrelationship between HCC and fisher communities has not yet been identified
and the correlation between the above-mentioned markers has not been investigated yet, this study
will help us to understand both the relationship, which will also help us to reduce the investigation
cost for the patients.

Materials and Methods

Experimental setting and participants

This study was divided into two stages: a descriptive study with a non-random sample of
participants, and an experimental phase where laboratory-based cross-sectional study was
conducted in Ibn Sina Diagnostic and Imaging center, Bangladesh from January 2021 to December
2022. A famous diagnostic center in Dhaka, Bangladesh, hosted the lab-based cross-sectional study.
Patients’ information was collected and kept according to guiding of Immunology and
histopathology Department, of Ibn Sina Diagnostic and Imaging center in Dhaka, Bangladesh. We
included 1238 respondents (1183 patients with hepatocellular carcinoma (HCC) and 55 in the control
group) using purposive sampling technique. We included patients ranging in age from 15 to 90 years.
Patients with an HCC diagnosis confirmed by a histological examination and those who had not yet
started HCC treatment were included in the study.

Experimental design and data collection

A household survey was done to gather empirical data. Some qualitative approaches were also
used, including interviews, focus group discussions (FGD), and key informant interviews. A total of
260 interviews were conducted using a semi-structured questionnaire (Supplementary Material).
Each interview took approximately 60 minutes. In addition to the 260 individual interview, ninety
five FGDs were done, with 10 participants in each group. In order to gather and verify pertinent
information, fifteen cross-check interviews (KII) with local health complex and NGO (Non-
Governmental Organization) staff working on this area were undertaken.

According to AFP result, HCC patients divided into two groups when AFP value <400 ng/ml
they considered as moderately elevated (Group A), and AFP value >400 ng/ml considered as
markedly elevated HCC (Group B). According to histological HCC patients divided into three
groups, when AFP value >20 to 200 ng/ml they considered as well differentiated, when AFP value
>200 to 400 ng/ml they considered as moderately differentiated, and AFP value >400 ng/ml
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considered as poorly differentiated. The patients who joined in this study had no other underline
diseases. Additionally, we disqualified patients with a history of additional cancers as well as those
who had concomitant conditions that prevented them from obtaining therapy for HCC.

Biomarkers used in this study

In our study we include four markers like AFP, vitamin D, HbAlc, and creatinine to investigate.
The reference values of 4 different parameters are as follows: AFP <20 ng/mL was considered as
negative and AFP >20 ng/mL was considered as positive (Lim et al., 2016). In the case of vitamin D
<10 ng/mL we considered as severe deficiency, vitamin D 10-24 ng/mL we considered as mild to
moderate deficiency, vitamin D= 25-80 ng/mL considered as sufficient and >80 ng/mL considered as
possible toxic (Kennel et al., 2010). In case of HbA1c<5.7% considered as normal, HbAlc 5.7% to 6.4%
considered as prediabetes and HbA1c>6.5% considered as diabetic (Diabetes overview, 2023), and
Creatinine men 0.7 to 1.3 mg/dL considered as negative, creatinine women 0.5 to 1.1 mg/dL
considered as negative (Creatinin Blood, 2023) Histological samples were collected by graduate
histopathology specialist, and all the samples were collected in a tube and separated by centrifuge
diagnosis of AFP, Vitamin D and creatinine and stored at -20°C for further investigation (Alpha
Fetoprotein, 2023). Whole blood samples were collected for HbAlc (Rohlfing et al., 2012). We used
widely established Chemiluminescent Immunoassay (CLIA) techniques with Advia XPT, USA, for
measuring -fetoprotein (AFP) and vitamin D. We used HPLC techniques for HbAlc, utilizing D-10
from BioRad in the USA. And we employed enzymatic techniques with Vitros 5600, USA, for serum
creatinine. For the experiment, we used a fresh sample.

Questionnaire Construction and Pre-test

A thorough literature assessment of pertinent studies served as the foundation for the creation
of a questionnaire. In order to compile pertinent data on socioeconomic, anthropometric knowledge,
and practice related water, sanitation, nutrition, and hygiene, this questionnaire included both open-
ended and closed-ended items. The questionnaire was pre-tested with a minimum of two homes in
each village. Subsequently, the questionnaire was changed for coherence, clarity, and simplicity of
language based on an initial analysis of the data obtained. The best defense against the likelihood of
mistakes with the chosen questionnaire is to pre-test it. Piloting or pre-testing the questionnaire was
essential for this study for a number of basic reasons. Bangladesh's national language, Bengali, was
used to translate the original English questionnaire. It was also essential to make sure that the
research assistants and participants could easily understand and comprehend the questionnaire. By
doing this, the researcher can select language that is appropriate for the research assistants and
participants by pre-testing the questionnaire. Furthermore, the pre-testing assisted in refining and
improving to guarantee the interview's time, question order, and content covering. Those households
that were taken into consideration for the pre-testing were then disqualified from participating in the
final surveys.

Statistical analysis

Statistically, the data were analyzed using Microsoft Excel and IBM SPSS software version 26.0.
The results were presented as frequency and percentage, mean+SD. Students t-test to see the mean
differences between the continuous data and to see the relationship between two continuous
variables we used Pearson Correlation was done for the comparison of data between groups. A
p<0.05 considered as level of significance. The sensitivity and specificity, positive predictive value
(PPV), and negative predictive value (NPV) were also analyzed for the dissimilar groups.
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Results and Discussion

Demographic profile of the fishing community

Fishers' community lives in remote areas of Bangladesh and their profession was more diverse
than that of any other occupation (Sunny et al., 2020). In the study area there were over 1238
individuals living in on average 160 households (HH). In the households, 75.8% were nuclear families
and 24.2% were joint families with family sizes ranging from 4 to 7 in nuclear families and 9 to 12 in
joint families. A substantial proportion of 160 HH: 95 + 5 (mean standard deviation) were largely
involved in fishing, and 80 + 3.5 were simultaneously involved in fishing small company. The fishers
also identified as vulnerable community and lived below the poverty line extremely poor (land size
0 decimal), poor (land size <5 decimal) and modest poor (land size >5 decimal) was 34%*3%, 41%+6%
and 13%+1%, respectively. Basically fishers’ generation after generation are deprived of education
and their literacy levels were low, with 50% illiterate, 35% signed, 10% primary, and 5% have
secondary education. Women in fishing communities were mostly dependent on men and had few
opportunities to make decisions on a variety of topics (Sazzad et al., 2023). A considerable number
of people (65%) have access to low-interest borrowing through local NGOs. Natural disasters
endanger people in that community, in addition to low earnings and limited employment
opportunities, which have a significant impact on nutritional security and livelihood sustainability
(Mohammad & Wahab, 2013; Islam et al., 2017).

Table 1. Demographic Profile of the community.

Variable Status Mean + SD
. Nuclear 75.4+ SD
Family type (%) Joint 29.2+ SD
o Nuclear 4 to 7 6+1.3
Family size (in number) Joint 9 to 12 10+15
Extremely poor 34+3
Poverty status (%) Poor 41+6
Modest poor 15+1
Illiterate 50+SD
i + SD
Education (%) Ssgtge; ig: :D
5to 10 5+SD
. Only Fishing 95+5
o,
Occupation (%) Fishing and other 80+3.5
Y + SD
Access to credit (%) Nej g:: zD

Nexus of HCC and Fishing community

Fishers identified the marginalized prone group of people of our society whom maintaining
their life by hand to mouth. Generally, their houses located in a shabby area adjacent to riverside and
fully depended on fishing. In the evening the fisher folk gather into market areas to sell their fishes
and waiting for the customers. After that, they going to tea stall and started consuming cigarette with
a huge quantity to reduce the pressure of conflict among stakeholders. The study identified there are
various types conflicts such as; due to fishing areas among fisher to fisher, loan complexity among
fishers to fish traders etc. Fishers mentioned that huge interest pressure of local money lender also
induce them to smoking. Even though it’s their regular habit to smoking whilst go out for fishing and
it continuing till the fishing end. A large number of tobacco consumption is also responsible for the
hepatocellular carcinoma. In the study areas it was common practices that the fishers taking huge
number of tobacco and tobacco related materials which is greatly harmful for their health. It was
found that hilsa fishers usually go for fishing during night and move limitedly during day time. This
habit prohibited them to enjoy sunlight like usual human being that arised complexity due to lack of
vitamin-D. HCC had a close connection to vitamin-D deficiency (Lange et al., 2013). Various based
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on population’s investigations revealed an inverse relationship between a high probability of liver
cancer and serum Vitamin-D values (Yi et al., 2010; Bari et al., 2023). Insufficient serum levels of
vitamin D were found to be directly and significantly related to a higher probability of liver cancer
(Zhang et al., 2010; Faruk et al., 2023). According to the European Prospective Investigation into
Cancer and Nutrition (EPIC) study, vitamin D insufficiency caused HCC in the Japanese population
(Louka et al., 2017). Increasing deficiency of vitamin D also being associated with the death of people
with liver disease, both with and without hepatocellular carcinoma,

Besides, lack of hepatitis knowledge and careless lifestyle and poor nutritional support has
greatly affected them into risk. On the other hand, lack of pure drinking water and poor sanitation
(Kuddus et al., 2022; Tufael et al., 2023) gradually increase waterborne diseases and hepatitis. Fishers
generally took river water during their fishing trip but took tube well water in the residence. The
study identified that 58% tube well is arsenic affected. There was a very close relation of kidney
disease with arsenic drinking water (Banal et al., 2017). A correlation with higher mortality rates was
found between chronic kidney disease (CKD) and hepatocellular carcinoma (Weng et al., 2011).
Cirrhosis is recognized as the root of CKD and is related to a more prevalent rate of survival in the
CKD community (Lin et al., 2010). Hepatocellular carcinoma (HCC) poses a considerable risk factor
for the development of severe renal failure [28]. Hepatocellular carcinoma (HCC) is more likely to
occur in people with chronic kidney disease (CKD) than in people in general and especially dialysis
patients have a higher probability to develop liver cancer (Fabrizi et al., 2021). A significant risk
factor for the development of kidney disease is liver cirrhosis. This is a result of the complex
interaction between the activities of the liver and kidneys, whereby the poor liver function caused by
cirrhosis can result in changes in kidney function that may increase the risk of kidney disease (Huo
et al., 2004). Patients with cirrhosis increase the risk of finding their kidney disease over diagnosed
since many of them are elderly (Kumar et al., 2021).

Serum biomarkers for detecting hepatocellular carcinoma (HCC)

There have been 55 respondents inside the control group, 582 in group A, and 601 in group B,
respectively. Men (n, 665; 53.7%) comprise the majority of the total (1238) respondents. The current
work has provided significant information into the diagnostic ability of serum biomarkers for
detecting hepatocellular carcinoma (HCC). Our results contribute to the information on HCC
assessment and evaluation by clarifying the relevance of serum vitamin D, alpha-fetoprotein (AFP),
creatinine (Cr), and hemoglobin Alc (HbA1lc) in distinguishing between categories and sexes. Serum
vitamin D is of clinical importance in Group A (p=0.045) showing its potential to act as a diagnostic
tool for HCC in this subgroup. Furthermore, the highly significant (p p=0.001) in AFP, vitamin-D, Cr,
and HbAlc between Groups A and B (as shown in Table 1) show the potent identifying capacity of
these biomarkers in classifying respondent with various HCC groups and difference demonstrates
their usefulness in early diagnosis and prognosis monitoring.

Table 1. HCC related biomarkers of the study respondent by their sexes.

Control G Y
Total n (%) ontro ( Cr(‘;’;‘p 22 Group-A n (%) (GA) #Group-B n (%) (GB)
Variables Male, Women, Overall, Men, 36 Women, Overa N;;;" Women, Overal Men, 330 Women, Overall,
665 (53.7) 573 (46.3) 1238 (65.5) 19 (34.5) 11,55 (51.4) 383 (48.6) 1,582 (54.9) 271 (45.1) 601
AFP* 9091.2 6108.5 7710.6 30413 28416 2.9 140.7 155.1 147.7 181923 12753.6 15739.9
+44920.9 +37237.1 +41551.8 +1.4 £128.7 +128.6 +128.7 +62511.0 £53417.5 +58600.9
p-value(M¢
2 541 .17 2
s W) 0.208 0.5 0.178 0.258
. 28.9 35.9 35.6 29.2 28
Vit-Dt 29 +19.3 28.7 +14.9 1174 £101 34.9 £13.3 112 +136 26.8 £14.7 1140 28.1£23.9 30.3+15 29.1+20.4
p-oalue(M 0.771 0.765 0.045 0.196
vs W)
Crf 31+44 31443 3.1+43 0.8+0.2 0.7+0.2 08 3.0+4.1 29438 294 3547 3.5+5 3.5+4.8

+0.2
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6
”’Z”thgM 0.832 0.095 0.633 0.965
p-oalue(M 0.767 0.446 0.379 0.508

vs W)

*AFP= Alpha-fetoprotein, t Vit-D= Vitamin D, § Cr=Creatinine, § HbAlc= Haemoglobin Alc, { n= Number, #
Mean+SD, @ Group-A= moderately elevated (AFP >20 to 400), ® Group-B= markedly elevated (AFP >400).
Independent sample t-test has been used as test statistics. p<0.05 has considered as a level of significance, ,¢ M,
& W,

Furthermore, the gender-specific analysis found significance of vitamin-D levels between men
and women Group-B respondents (p=0.045) and the significance of AFP, vitamin D, Cr, and HbAlc
between Group-A and Group-B (as shown in Table 2) for both sexes demonstrate the biomarkers'
constant predictive potential, regardless of sex. The high sensitivity (97%), specificity (89%), positive
predictive value (PPV) of 98%, and negative predictive value (NPV) of 71% of AFP as a tool for
diagnostic purposes show its accuracy.

Table 2. Gender-based Comparison of positive and negative rates among study respondent in
different groups.

Variables Total, n(%) Control Group (CG) Group-A, n(%) Group-B, n(%)
ariable
Men Women Overall Men Women Overall Men  Women Overall Men Women Overall
AFP
e 517 444 961
Positive 777 (05 (08) 202 (74.2) 228 (80.6) 450 (77.3) 295 (89.4) 216 (79.7) 511 (85)
Negative (;;i) 129 (22.5 (221) 3.0£1.3 2.8+1.6 29+1.4 77(25.8) 55(19.4) 132(22.7) 35(10.6) 55(20.3) 90 (15)
p-value (M vs W) 0.968 0.541 0.85 0.001
Vit-D
Mild to moderate 208 188 o o 190
deficiency (613)  (328) 396 (32) 90 (30.1%) 116 (41%) 206 (35.4) 118 (35.8) 72 (26.6) (316)
Severe deficiency 46 (6.9) 41(72) 87(7) 16 (54) 20(7.1) 36(6.2) 30(9.1) 21(7.7) 51(8.5)
0y 0, 0y 0, 0y
Sufficient 410(61.7) 344(60) 754(60.9) 35.911-10. 34.9;13. 35.621-11. 193(6)4.5 %o 147(?;1.9 %o 340(?;8.4 %o 181(5;4.8 % 178(65.7% 359(59.7)
p-value (M vs W) 0.742 0.765 0.009 0.045
Cr
o 226 505 258
Positive 27942) g 5 w8 124 (415) 123 (135) 247 (424) 155(47) 103(8) 29)
, 247 733 343
Negative 386 (58) (60.6) (59.2) 0.80+0.2 0.70+0.2 0.80+0.2 175 (58.5) 160 (56.5) 335 (57.6) 175 (53) 168 (62) 57.1)
p-value (M vs W) 0.001 0.095 0.688 0.054
HbAlc
259 578 231
Normal 319 (48) 453)  (46.7) 49+0.5 5.0£0.5 4.90+0.5 160 (53.5) 135 (47.7) 295 (50.7) 124 (37.6) 107 (39.6) (38.5)
Prediabetic 84 (12.6) 82 (14.3) (11363) 31(104) 34(12) 65(11.2) 52(15.8) 46(17) 98 (16.3)
. . 262 231 493 117(43.3% 271
Diabetic (39.4) (40.4) (39.9) 108 (36.1) 114 (40.0) 222 (38.1) 154 (46.7) ) (452)
p-value (M vs W) 0.544 0.446 0.371 0.713

The results presented indicate its potential to be an effective HCC diagnostic biomarker and are
in connection with its current clinical use. Similarly, the joint AFP, Vitamin-D, and Cr alone, AFP+Vit-
D+Cr has a remarkable predictive value with high sensitivity (97%), specificity (95%), PPV (93%), and
NPV (89%). This combination of biomarkers increases diagnosis and provides an accurate tool for
HCC recognition. The absence of statistically significant associations among the HCC-related
investigated biomarkers. The lack of potentially significant combinations of different biomarkers
associated with different pathological categories.

Conclusion

Late diagnosis of HCC is one of the main factors for high mortality of patients although
surveillance strategies, adherence to surveillance programs has been implemented. In the realm of
HCC, peripheral biomarkers that are readily detected in serum or plasma are vital. The
immunological imbalance caused by the enigma of liver illnesses, such as viral hepatitis, which
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underlie the development of liver cirrhosis and, consequently, HCC, further obstructs the
identification of immune markers or peripherally produced proteins that may aid in early diagnosis.
This study reported clearly the significance of serum biomarkers in HCC detection and based on sex
compared to various groups. AFP, vitamin-D, Cr, and HbA1lc biomarkers were found to be reliable
diagnostic tools for HCC detection. Furthermore, study is needed to maximize the implementation
of these biomarkers into clinical practice, with a final goal of improving HCC diagnosis.
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