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Abstract
BACKGROUND 
In rare instances, primary liver cancer can be associated with intraocular 
metastasis (IOM).

AIM 
To investigate the correlation between a diverse range of clinical characteristics 
and IOM in diabetic patients with primary liver cancer, and to determine 
potential risk factors in predicting IOM.

METHODS 
We recruited a total of 722 diabetic patients with primary liver cancer. The 
differences between the IOM and non-intraocular metastasis (NIOM) groups in 
these patients were assessed using the chi-squared test and Student’s t-test. Binary 
logistic regression analysis was subsequently used to determine risk factors. 
Finally, the diagnostic value of IOM in this cohort with primary liver cancer was 
analyzed by receiver operating characteristic (ROC) curve analysis.

RESULTS 
In all, 13 patients had IOM. There were no remarkable intergroup differences with 
respect to age, sex, histopathological sub-types, or blood biochemical parameters. 
However, the IOM group had significantly higher alpha-fetoprotein (AFP) and 
cancer antigen 125 (CA125) values than the NIOM group. Binary logistic 
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regression identified AFP and CA125 to be significant risk factors for IOM in 
diabetic patients with primary liver cancer. ROC curve analysis showed that the 
area under the curve values for AFP and CA125 were 0.727 and 0.796, with the 
cut-off values of 994.20 ng/mL and 120.23 U/mL, respectively. The sensitivity 
and specicity for AFP were 92.3% and 59.9%, while those for CA125 were 84.6% 
and 70.1%, respectively.

CONCLUSION 
Elevated AFP and CA125 represent significant risk factors for IOM in diabetic 
patients with primary liver cancer.

Key Words: Primary liver cancer; Intraocular metastasis; Diabetes; Alpha-fetoprotein; 
Cancer antigen 125; Risk factors
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Core Tip: This is a retrospective study designed to evaluate the risk factors for ocular 
metastasis in patients with diabetic primary liver cancer. Elevated alpha-fetoprotein 
(AFP) and cancer antigen 125 (CA125) represent significant risk factors for intraocular 
metastasis (IOM) in diabetic patients with primary liver cancer. Notably, the 
combination of AFP and CA125 is more reliable for differentiation between IOM and 
non-intraocular metastasis in diabetic patients with primary liver cancer.

Citation: Yu K, Tang J, Wu JL, Li B, Wu SN, Zhang MY, Li QY, Zhang LJ, Pan YC, Ge QM, 
Shu HY, Shao Y. Risk factors for intraocular metastasis of primary liver cancer in diabetic 
patients: Alpha-fetoprotein and cancer antigen 125. World J Diabetes 2021; 12(2): 158-169
URL: https://www.wjgnet.com/1948-9358/full/v12/i2/158.htm
DOI: https://dx.doi.org/10.4239/wjd.v12.i2.158

INTRODUCTION
Primary liver carcinoma is among the most frequent causes of cancer-related deaths 
worldwide and shows increasing rates of incidence and mortality. In China, primary 
liver carcinoma is the fourth most common malignant tumor and the third major cause 
of tumor-associated deaths, and therefore a significant public health threat. This 
disease has a relatively high incidence among the middle aged (45-64 years old) and 
elderly population (> 65 years old). Of the various types of primary liver cancers, 
hepatocellular carcinoma (HCC) and intrahepatic cholangiocarcinoma (ICC) are the 
most common, accounting for approximately 70% and 15% of all diagnosed cases, 
respectively[1]. The main risk factors of HCC involve hepatitis B virus (HBV) or 
hepatitis C virus (HCV) infection, alcoholic liver diseases, and nonalcoholic fatty liver 
disease. Chronic HBV and HCV infection regulate the pathogeny of HCC in low- and 
middle-incomes countries; furthermore, aflatoxin exposure leads to HCC progression 
in Africa and East Asia[2]. The most reliable approach to minimize HCC risk is to 
prevent the potential hepatopathy by means such as hepatitis B vaccination. Less 
common causes of HCC involve hereditary hemochromatosis, alpha1-antitrypsin 
deficiency, autoimmune hepatitis, some types of porphyria, and Wilson’s disease[3]. In 
recent years, it was found that diabetes and cancer are related diseases that may co-
exist in the same individual[4]. An increasing body of significant evidence suggests that 
patients with diabetes have a greater risk of developing certain cancers, especially 
primary hepatic cancer[5].

Our previous study showed that carbohydrate antigen 125, calcium, and 
hemoglobin can be predictive clinical indicators for ocular metastasis in male liver 
cancer patients[6]. However, things may be different when it comes to diabetic patients 
with primary liver cancer.

The most common mode of ICC dissemination is intrahepatic, involving the venous 
system[7]. A variety of signaling pathways dominate the expression of metastasis-
associated genes in primary liver carcinoma[8]. Overexpression of vascular endothelial 
cell growth factor and epidermal growth factor receptor are associated with 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/1948-9358/full/v12/i2/158.htm
https://dx.doi.org/10.4239/wjd.v12.i2.158


Yu K et al. AFP and CA125 have diagnostic value

WJD https://www.wjgnet.com 160 February 15, 2021 Volume 12 Issue 2

Received: October 8, 2020 
Peer-review started: October 8, 
2020 
First decision: November 18, 2020 
Revised: November 26, 2020 
Accepted: December 11, 2020 
Article in press: December 11, 2020 
Published online: February 15, 2021

P-Reviewer: Nakajima K, 
Papazafiropoulou A 
S-Editor: Chen XF 
L-Editor: Webster JR 
P-Editor: Ma YJ

intrahepatic metastases and perineural, lymph-vascular aggression, respectively, in 
ICC[7].

Hepatocellular carcinoma, the major form of primary liver cancer, is specifically 
widespread in Southeast Asia involving areas of China. Extrahepatic metastases 
(EHM) of HCC are commonly observed in sites such as the lung, lymph nodes, bone 
and adrenal gland[9].

Although primary liver carcinoma metastasis to the eye is rare, intraocular 
metastasis (IOM) is closely associated with primary liver carcinoma. The detection, 
diagnosis, and management of IOM in the early stages are extremely important for 
good outcomes. IOM is more common in middle-aged patients; the average age of 
subjects in different series being around 60 years[10]. The overall prognosis of IOM is 
poor, with proptosis and diplopia being the most frequent presenting features, per a 
previous report[10]. The treatment for IOM aims at reducing the chance of visual 
impairment and improving the quality of life of patients. Radiotherapy is the main 
choice of treatment, as it can effectively control regional progression of the cancer and 
preserve vision. Metastasis to the choroid of HCC can be treated with focal plaque 
brachytherapy, with conservation of vision[11]. It is noteworthy that the clinical 
significance and underlying laboratorial value of diagnosing IOM has increased in the 
past few years owing to the expanding role of chemotherapy and radiation in the 
treatment of metastatic disease[12]. Because the eye provides a distinct opportunity for 
the imagery and identification of even a micro focus of neoplasm, treatment can be 
designed without delay and the effect observed immediately.

Imaging plays a crucial role in the diagnosis of primary liver carcinoma. The 
diagnostic criteria for HCC are mainly based on the visualization of neoan-
giogenesis[13]. The prompt detection of IOM may significantly influence the choice of 
treatment for primary liver carcinoma. Consequently, there is an urgent need to 
identify the potential risk factors of IOM in patients with primary liver carcinoma and 
determine clinically meaningful predictors.

Therefore, the aim of this retrospective research was to detect the potential risk 
factors for IOM by investigating a range of clinicopathological parameters and 
biomarkers in diabetic patients with primary liver carcinoma.

MATERIALS AND METHODS
Study design
This retrospective study was performed between January 1998 and May 2015, and 
involved a series of 722 consecutive middle-age and elderly diabetic patients 
diagnosed with primary liver cancer. All the patients were treated at the 
Endocrinology Department of the First Affiliated Hospital of Nanchang University. 
The diagnosis in all cases with primary liver cancer was confirmed by histo-
pathological analysis of specimens obtained through needle biopsy or radical 
nephrectomy. The diagnosis of IOM was confirmed using computed tomography or 
magnetic resonance imaging. Patients with primary intraocular carcinoma and those 
with secondary liver carcinoma were excluded from the study. The experimental 
design was explained to each patient and written informed consent was obtained.

Data collection
For each diabetic participant, we retrospectively recorded a range of demographic and 
clinical characteristics, including sex, age at the time of diagnosis of the primary 
tumor, histopathological tumor sub-type, sites of metastases, and treatments received. 
We also retrospectively recorded the plasma levels of several tumor biomarkers 
including alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), cancer antigen 
125 (CA125), cancer antigen 199 (CA199), cancer antigen 153 (CA153), cancer antigen 
724 (CA724), ferritin (FER), and alkaline phosphatase (ALP), and the serum levels of 
total cholesterol (TC), triglycerides (TG), high density lipoprotein (HDL), low density 
lipoprotein (LDL), apolipoprotein A1 (ApoA1), apolipoprotein B (ApoB), lipoprotein 
A [Lp(a)], calcium and hemoglobin (Hb). We subsequently analyzed the incidence of 
IOM, and investigated data for the potential correlation between clinical parameters 
and IOM.

Statistical analysis
The chi-squared test and Student’s t-test were applied to determine differences in 
clinical characteristics between the IOM and non-intraocular metastasis (NIOM) 
groups. Subsequently, binary logistic regression analysis was conducted to confirm 
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potential risk factors of IOM. In addition, receiver operating characteristic curves were 
plotted, and area under the curve (AUC) values were used to evaluate the accuracy in 
predicting IOM. P values less than 0.05 were considered statistically significant. 
SPSS17.0 software (SPSS; IBM Corp, United States) or Excel 2016 software (Excel; 
Microsoft Corp, United States) were used for all statistical analyses in this study.

RESULTS
Demographics and clinical characteristics
Overall, 722 diabetic patients with primary liver cancer were recruited into this study. 
The demographic data are shown in Table 1 and Figure 1. The majority of patients 
were male (n = 619, 85.7%). Of the 722 patients, 13 were diagnosed with IOM. The 
mean age of patients in the IOM and NIOM groups was 53.62 ± 8.61 years and 58.66 ± 
9.66 years, respectively. There were no significant intergroup differences in terms of 
age, sex, and histopathological sub-type (P > 0.05). However, treatment received was 
significantly different between the two groups (P < 0.05).

Clinical features as risk factors for IOM
Our analysis showed that the levels of AFP and levels of CA125 were significantly 
higher (P < 0.05) in the IOM group than in the NIOM group. There were no significant 
intergroup differences in the levels of CEA, CA199, CA153, CA724, FER, ALP, TC, TG, 
HDL, LDL, ApoA1, ApoB, Lp(a), calcium or Hb (Table 2). Furthermore, binary logistic 
regression analysis showed that AFP and CA125 levels were independent risk factors 
for IOM. The value of AFP was 1.001 (1.000-1.001) and that of CA125 was 1.001 (1.000-
1.002), both of which were statistically significant (P < 0.05) (Table 3).

Cut-off value, AUC, sensitivity and specificity values for AFP and CA125 in the 
prediction of IOM
The AUC value for AFP was 0.727, and the associated sensitivity and specificity values 
for predicting IOM were 92.3% and 59.9%, respectively. The AUC value for CA125 was 
0.796, and the associated sensitivity and specificity values for predicting IOM were 
84.6% and 70.1%, respectively. These data are based on cut-off values of 994.20 ng/mL 
and 120.23 U/mL for AFP and CA125, respectively. We also found that the 
combination of AFP and CA125 data exhibited higher AUC (0.860) and specificity 
(89.3%) values. All results were statistically significant (P < 0.05) (Figures 2-4, Table 4).

DISCUSSION
Primary liver cancer is a major cause of tumor-associated mortality worldwide with 
increasing incidence. Although several treatment options such as ablation, surgical 
resection, and liver transplantation are available for primary liver cancer, the 
treatment is still complicated, because considerations involve not only the cancer 
pathology and liver anatomy but also the hepatic function and the general condition of 
patients. Moreover, distant metastasis is the main characteristic of malignancy. In 
China, many patients suffer from primary liver cancer, with some patients, especially 
in the middle and elderly age groups, having already developed regional or distant 
metastases at diagnosis. Hence, providing optimal treatment is challenging. While 
IOM of primary liver cancer is relatively uncommon, it is a predictor of unfavorable 
prognosis. Therefore, confirmation of cancer with IOM in the early stage is critical.

To date, carcinoma-related IOM has been reported in patients with rectal cancer[14], 
lung cancer[15], breast cancer[16], esophageal carcinoma[17], thyroid cancer[18], gastric 
carcinoma[19], renal cancer[20], and choriocarcinoma[21] (Table 5).

Previous studies[22-29] on the risk factors for local or distant metastases of primary 
liver cancer are shown in Table 6. The potential of tumor markers to predict metastases 
of carcinoma and address the limitations of imaging examinations is indicated 
(Figure 5)[30-32]. The content of serological tumor markers also changed when different 
tumors had IOM. Serological detection and imaging detection have different 
advantages, and the combination of the two can more accurately determine the 
occurrence and stage of tumors (Table 6).

Tumor markers can be detected in blood, cerebrospinal fluid, or serous fluid, and 
tumor-marker evaluation has been used in tumor screening as well as for prognostic 
analysis. As one of the earliest discovered protein tumor markers, AFP has found 
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Table 1 Clinical features of diabetic patients with primary liver cancer

Patient characteristics IOM group (%) NIOM group (%) Total numbers of patients (%) P value

Age (yr)1 53.62 ± 8.61 58.66 ± 9.66 0.062

< 65 11 (84.6) 520 (73.3) 531 (73.5)

≥ 65 2 (15.4) 189 (26.7) 191 (26.5)

Gender2 0.777

Men 12 (92.3) 607 (85.6) 619 (85.7)

Women 1 (7.7) 102 (14.4) 103 (14.3)

Treatment2 0.015

Surgical resection 2 (15.4) 45 (6.3) 47 (6.5)

Chemotherapy 5 (38.5) 102 (14.4) 107 (14.8)

Other treatments 6 (46.2) 562 (79.3) 568 (78.7)

Histopathological type2 0.317

HCC 0 122 (17.2) 122 (16.9)

ICC 0 28 (3.9) 28 (3.9)

cHCC-ICC 0 2 (0.3) 2 (0.3)

Unclear 13 (100) 557 (78.6) 570 (78.9)

HbA1c 6.04 ± 0.54 6.23 ± 0.67 - 0.892

1Indicates Student’s t-test was used.
2Indicates Chi-squared test was used. P < 0.05 represents statistical significance. IOM: Intraocular metastasis; NIOM: Non-intraocular metastasis; HCC: 
Hepatocellular carcinoma; ICC: Intrahepatic cholangiocarcinoma; cHCC-ICC: Combined hepatocellular carcinoma and intrahepatic cholangiocarcinoma.

considerable experimental and clinical acceptance and application. AFP is a 67-kDa 
glycoprotein produced in the early fetal stage by the liver, or later by various 
carcinomas such as HCC and hepatoblastoma and ovarian and testicular non-
spermatogonial germ cells[33]. In the sera of normal healthy individuals, the 
concentrations of AFP are < 20 ng/mL. In patients with HCC, increased AFP levels 
could be prognostic indicators in the case of large tumors, advanced cancer stage, 
EHM, portal vein thrombosis, and recurrence after liver transplantation resulting in 
poor prognosis. Although its application in HCC screening and diagnosis is debatable, 
AFP levels have been used to guide therapeutic decision-making in HCC and manage 
the overall treatment in recent years[34]. Additionally, AFP is now considered a 
significant marker of postoperative HCC relapse and metastasis. Increased AFP level 
plays a crucial role in accelerating tumor growth and distant metastasis of HCC cells 
by increasing the expression of metastasis-associated proteins. The molecular 
mechanism by which AFP accelerates metastasis of HCC cells is by activating the 
phosphatidylinositol 3-kinase/protein kinase B signaling pathway to stimulate 
expression of metastasis-related factors such as CXC motif chemokine receptor 4. Liu 
et al[35] found that AFP levels ≥ 20000 ng/mL confirm HCC with portal vein tumor 
thrombosis (PVTT), thereby providing significant guidance for clinical practice. Our 
results indicated that elevated AFP is a risk factor for IOM in diabetic patients with 
primary liver cancer, because patients with AFP levels > 994.20 ng/mL were prone to 
IOM.

CA125, also known as mucin 16, is a large transmembrane glycoprotein, the largest 
of the class of membrane-associated mucins to which it belongs[36]. In addition, a 
previous study indicated that CA125 was overexpressed in 80% of cases with epithelial 
ovarian cancer[37]. CA125 is a useful tumor marker for early diagnosis and monitoring 
of the reaction to chemotherapy in epithelial ovarian cancer, and routine testing of 
CA125 levels after initial therapy can help detect cancer recurrence several months 
before laboratorial evidence or clinical signs of the disease. Since it was introduced in 
1983, CA125 has been used worldwide in the management of patients with ovarian 
cancer. Yuan et al[38] reported that CA125 promotes ovarian cancer cell invasion 
through the Wnt signaling pathway, and presented a cut-off value of 82.9 U/mL, 
which was likely to indicate metastasis of ovarian cancer. Furthermore, CA125 has also 
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Table 2 Differences in the concentration of various tumor biomarkers between patients with and without intraocular metastasis

Clinical features IOM group NIOM group t P value

AFP 1030.37 ± 342.38 526.37 ± 587.16 -5.17 < 0.001

CEA 6.54 ± 14.75 389.37 ± 10012.62 0.138 0.89

CA125 419.78 ± 356.43 148.03 ± 305.88 -3.165 0.002

CA199 200.35 ± 329.82 314.22 ± 4482.59 0.092 0.927

CA153 19.81 ± 15.06 20.32 ± 23.28 0.078 0.938

CA724 6.68 ± 8.44 6.91 ± 12.32 0.066 0.947

FER 198.23 ± 52.50 259.43 ± 224.57 0.981 0.327

ALP 192.54 ± 94.07 174.15 ± 171.39 -0.386 0.7

TC 4.75 ± 1.20 5.14 ± 8.62 0.161 0.872

TG 1.44 ± 0.81 1.37 ± 1.03 -0.257 0.797

HDL 1.30 ± 0.64 1.50 ± 1.17 0.602 0.548

LDL 2.52 ± 1.16 2.58 ± 1.43 0.144 0.885

ApoA1 1.65 ± 0.45 1.57 ± 0.87 -0.331 0.741

ApoB 0.77 ± 0.32 1.10 ± 0.82 1.426 0.154

Lp(a) 181.92 ± 219.72 221.66 ± 240.54 0.591 0.555

Ca 14.56 ± 44.90 2.14 ± 0.27 -0.997 0.338

Hb 114.69 ± 43.54 117.19 ± 22.31 0.207 0.84

P < 0.05 represents statistical significance. IOM: Intraocular metastasis; NIOM: Non-intraocular metastasis; AFP: Alpha-fetoprotein; CEA: 
Carcinoembryonic antigen; CA: Cancer antigen; FER: Ferritin; ALP: Alkaline phosphatase; TC: Total cholesterol; TG: Triglyceride; HDL: High density 
lipoprotein; LDL: Low density lipoprotein; ApoA1: Apolipoprotein A1; ApoB: Apolipoprotein B; Lp(a): Lipoprotein A; Ca: Calcium; Hb: Hemoglobin.

Table 3 The binary logistic regression results

Factors B OR OR (95%CI) P value

AFP 0.001 1.001 1.000-1.001 0.01

CA125 0.001 1.001 1.000-1.002 0.036

P < 0.05 represents statistical significance. B: Coefficient of regression; OR: Odds ratio; CI: Confidence interval; AFP: Alpha-fetoprotein; CA125: Cancer 
antigen 125.

Table 4 The receiver operating characteristic results of risk factors for predicting intraocular metastasis in diabetic liver cancer 
patients

Cut-off value Sensitivity (%) Specificity (%) AUC 95%CI P value

AFP 994.20 0.923 0.599 0.727 0.627-0.827 0.005

CA125 120.23 0.846 0.701 0.796 0.678-0.915 < 0.001

AFP + CA125 0.769 0.893 0.860 0.745-0.975 < 0.001

P < 0.05 represents statistical significance. AUC: Area under the curve; CI: Confidence interval; AFP: Alpha-fetoprotein; CA125: Cancer antigen 125.

been tested in the sera of patients with primary liver cancer. Li et al[39] analyzed the 
medical records of 60 patients (30 patients with HCC and 30 with ICC) and found that 
joint detection of CA125, AFP, CA199, and CEA was of great importance in the 
diagnosis of ICC. In another study, Liu et al[35] reported that AFP levels > 32.91 ng/mL 
and CA125 levels > 113.65 U/mL can detect HCC with PVTT. Our results demonstrate 
that CA125 is a risk factor for IOM in primary liver cancer, with a cut-off value of 
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Table 5 Studies on the intraocular metastasis from different cancers

Ref. Diseases with IOM

Tei et al[14], 2014 Rectal cancer

Shah et al[15], 2014 Lung cancer

Levison et al[16], 2018 Breast cancer

Chang et al[17], 2018 Esophageal carcinoma

Fountas et al[18], 2017 Thyroid cancer

Wu et al[19], 2019 Gastric carcinoma

Essadi et al[20], 2017 Renal cancer

Hazan et al[21], 2014 Choriocarcinoma

IOM: Intraocular metastasis.

Table 6 The risk factors for metastases from primary liver cancer

Ref. Histopathological type Metastatic sites Risk factor

Lin et al[22], 2003 HCC Lung Tumor size

Ogawa et al[23], 2004 HCC Distant metastasis CD44v3

Xiang et al[24], 2009 HCC Bone CXCR4

Lin et al[25], 2010 HCC Vessel Aurora B

Kwak et al[26], 2012 HCC Peritoneum HCC rupture

Morimoto et al[27], 2014 HCC EHM Platelet, DCP

Chen et al[28], 2015 Small HCC IHM and EHM VEGF

Lee et al[29], 2019 HCC EHM AFP

HCC: Hepatocellular carcinoma; EHM: Extrahepatic metastasis; IHM: Intrahepatic metastasis; CD44v3: CD44 variant exon 3; CXCR4: CXC motif 
chemokine receptor 4; DCP: Des-γ-carboxyprothrombin; VEGF: Vascular endothelial growth factor; AFP: Alpha-fetoprotein.

120.23 U/mL. In addition, diabetes is often accompanied by various secondary 
diseases. Although cancer is generally considered a genetically controlled disease. 
Related studies have shown that the metabolic characteristics of various cancers are 
consistent with the metabolic changes in diabetic patients[40]. Furthermore, data 
analysis has also shown that the probability of diabetic patients suffering from HCC is 
2-3 times that of patients without diabetes[41]. To date, there is no direct evidence that 
diabetic patients are more likely to develop eye metastases from liver cancer. 
However, some studies have shown that diabetes is significantly related to eye 
diseases such as retina diseases and liver diseases such as cirrhosis[42,43]. Combined 
with the data from our research, we speculate that diabetic patients are relatively more 
likely to develop liver cancer ocular metastasis. However, this requires further clinical 
data to confirm. Thus, diabetic patients with primary liver cancer whose CA125 levels 
were > 120.23 U/mL were more prone to IOM.

A combination of AFP and CA125 levels showed higher specificity than either level 
alone in predicting IOM in diabetic patients with primary liver cancer. In addition, 
AUC results showed higher accuracy of combined AFP and CA125 than either level 
alone in differentiating between patients with IOM and NIOM. Overall, combined 
AFP and CA125 levels appeared to be more useful in predicting IOM than either level 
alone.

Our study has some limitations. First, it was a retrospective study with insufficient 
data in the IOM group, which may have affected the overall analysis. Second, owing to 
the long period of time, some patient data, such as for prognosis, were either unknown 
or missing. Third, the number of cases with IOM was very low, so it is necessary to 
further expand the sample size in future studies to obtain more accurate results. In 
addition, all patients were from the same hospital, which may have led to inherent 
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Figure 1 Example of patients with intraocular metastasis seen on fluorescence fundus angiography, fundus camera and eye B 
ultrasound, respectively. A: Fluorescence fundus angiography; B: Fundus camera; C: Eye B ultrasound.

Figure 2 Clinical features of patients with and without intraocular metastasis. Blue represents age, sex, treatments, and histopathological type in the 
intraocular metastasis group; red represents age, sex, treatment, and histopathological type in the non-intraocular metastasis group. “Unclear” means that the 
histopathological type is unclear. HCC: Hepatocellular carcinoma; ICC: Intrahepatic cholangiocarcinoma; cHCC-ICC: Combined hepatocellular carcinoma and 
intrahepatic cholangiocarcinoma.

confounding factors. Furthermore, we only found altered serum concentrations of AFP 
and CA125 in diabetic patients with IOM of primary liver cancer. Therefore, how these 
two factors change remains unclear. Finally, in the basic clinical characteristics of 
diabetic patients, statistics on body mass index (BMI), smoking history and other 
clinical complications are not performed, which may cause errors in the statistical 
results. Pairing the patient’s BMI with diabetes, smoking history, and other clinical 
complications will make the results more accurate and more convincing. We will 
further study their potential relationships in future experiments.
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Figure 3 The receiver operating characteristic curves of risk factors for detecting intraocular metastasis in primary liver cancer. ROC: 
Receiver operating characteristic; AFP: Alpha-fetoprotein; CA125: Cancer antigen 125.

Figure 4 The receiver operating characteristic curves of the combination of alpha-fetoprotein and cancer antigen 125. ROC: Receiver 
operating characteristic; AFP: Alpha-fetoprotein; CA125: Cancer antigen 125.

CONCLUSION
In conclusion, based on this retrospective study of 722 diabetic patients with primary 
liver cancer, serum concentrations of AFP and CA125 were independent risk factors 
for IOM. Moreover, the combined levels of AFP with CA125 most likely have higher 
accuracy than either level alone in predicting IOM among diabetic patients with 
primary liver cancer.
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Figure 5 Studies on intraocular metastasis from different cancers. Serological tumor markers were changed when different tumors had intraocular 
metastasis (IOM). The changes in serologic tumor markers during IOM of breast, lung, and colorectal cancer are shown here. ApoB: Apolipoprotein B; TC: Total 
cholesterol; TG: Triglyceride; HDL: High density lipoprotein; LDL: Low density lipoprotein; ApoA1: Apolipoprotein A1; Lp(a): Lipoprotein A; ALP: Alkaline phosphatase; 
AFP: Alpha-fetoprotein; CEA: Carcinoembryonic antigen; CA: Cancer antigen; CYFRA: Cytokeratin fragment; TPSA: Total prostate-specific antigen.

ARTICLE HIGHLIGHTS
Research background
The number of patients with primary liver cancer is increasing, and the development 
of metastasis is closely related to the clinical prognosis of patients.

Research motivation
Intraocular metastases (IOM) are rare in primary liver cancer, but once they occur, 
they often predict a poor prognosis.

Research objectives
To investigate the correlation between a diverse range of clinical characteristics and 
IOM in diabetic patients with primary liver cancer, and to determine potential risk 
factors in predicting IOM.

Research methods
A total of 722 diabetic patients with primary liver cancer were evaluated for IOM. The 
general information and biochemical indices between the IOM and non-IOM groups 
were then statistically analyzed.

Research results
There was no significant difference in general information between the two groups, 
but the contents of alpha-fetoprotein (AFP) and cancer antigen 125 (CA125) in the IOM 
group were significantly higher than those in the non-IOM group.

Research conclusions
Elevated levels of AFP and CA125 are risk factors for IOM of primary liver cancer in 
diabetic patients.
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Research perspectives
We used a retrospective study to evaluate the risk factors for ocular metastasis in 
patients with diabetic primary liver cancer.
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