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 Abstract
Introduction
Interstitial lung disease (ILD) is a common complication of connective tissue disease (CTD), which
seriously affects the prognosis of patients. The abnormal expression of tumor markers in non-
neoplastic diseases may be related to the occurrence and development of CTD-ILD. This study aimed
to explore the detailed clinical characteristics of CTD-ILD, and to analyze its internal correlation with
serum tumor markers.

Material and methods
The clinical data of 128 patients with CTD-ILD were retrospectively analyzed. 79 of ILD patients
without CTD were enrolled as the non-combined group. Clinical data  included imaging manifestations,
laboratory indexes and tumor markers such as carbohydrate antigen (CA) 125, CA153,
carcinoembryonic antigen (CEA), neuron-specific enolase (NSE) and squamous cell carcinoma (SCC)
antigen were collected. ROC curve was used to analyze the clinical value.

Results
The proportion of clinical manifestations such as arthralgia, rash, Raynaud’s phenomenon, dry mouth
and dry eyes in the combined group was higher than the non-combined group (P < 0.05). The serum
albumin and total protein levels in the combined group were lower than the non-combined group (P <
0.001). The levels of CA125, CA153, CEA, SCC and NSE in the combined group were higher than the
non-combined group (P < 0.001). The AUC of combined detection of each index was 0.917, with a
sensitivity of 97.47% and a specificity of 76.56%.

Conclusions
The main clinical manifestations for CTD-ILD patients were arthralgia, rash, Raynaud’s phenomenon,
dry mouth and eyes. The combined detection of tumor markers had a high evaluation value.Prep
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the combined group were higher than the non-combined group (P < 0.001). The AUC of combined 21 

detection of each index was 0.917, with a sensitivity of 97.47% and a specificity of 76.56%.  22 
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Raynaud’s phenomenon, dry mouth and eyes. The combined detection of tumor markers had a 24 

high evaluation value. 25 
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Abbreviation table 28 

Abbreviation  Full name 

AFP alpha-fetoprotein 

AUC area under the curve 

CA125 carbohydrate antigen 125 

CA153 carbohydrate antigen 153 

CEA carcinoembryonic antigen 

CTD connective tissue disease 

CYFRA21-1 cytokeratin-19 fragment 

ILD interstitial lung disease 

NSE neuron-specific enolase 

ROC receiver operator characteristic curve 

SCC squamous cell carcinoma antigen 
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Introduction 30 

Connective tissue diseases (CTD) is a disease characterized by autoimmune-mediated 31 

damage caused by circulating autoantibodies, which can affect multiple parts such as skeleton, 32 

muscle, joints and blood vessels [1]. CTD includes rheumatoid arthritis, dermatomyositis, 33 

Sjögren’s syndrome, undifferentiated CTD, ANCA-associated vasculitis and systemic sclerosis, 34 

and is characterized by chronic inflammation of blood vessels and connective tissue [2-3]. 35 

Interstitial lung disease (ILD) is a common complication of CTD and one of the main causes of 36 

death [4]. CTD-ILD presents a wide range of clinical manifestations, symptoms can progress from 37 

asymptomatic state to severe dyspnea, and the range of involvement can extend from single organ 38 

respiratory system to multiple organs.  39 

With the progress of the disease, patients may have lung parenchyma destruction and 40 

progressive decline in lung function, which eventually threaten life [5]. Early and accurate 41 

diagnosis of CTD-ILD is essential to improve the prognosis of patients. However, due to the 42 

complexity and diversity of its clinical manifestations, clinicians face many challenges in early 43 

diagnosis, determination of treatment timing, and selection of appropriate therapeutic drugs [6]. 44 

Traditional diagnostic methods, such as clinical manifestations, imaging and laboratory tests, often 45 

lack specificity or sensitivity [7]. In recent years, with the development of biomarker research, 46 

serum tumor markers have gradually attracted attention as a class of important biomarkers. The 47 

ideal biomarkers should be non-invasive or minimally invasive, and should have high accuracy for 48 

disease prediction [8]. In the past, tumor markers are mainly used as important tools for the 49 

screening and diagnosis of common cancers, such as gastric cancer, breast cancer, and liver 50 

cancer.  51 

In recent years, serum tumor markers have been revealed to have a certain relationship with 52 

the occurrence and development of CTD-ILD. Abnormal expressions of these markers may be 53 

related to the inflammatory response, tissue damage and repair process caused by CTD, however, 54 

the specific mechanism is not fully understood [9]. Carbohydrate antigen (CA) 125 (CA125) is 55 

widely distributed in human mesothelial cells, while CA153 is mainly secreted by human 56 

epithelial cells. Both of them are broad-spectrum tumor markers, whose serum levels are 57 

significantly increased in patients with various malignant tumors such as ovarian endometrioma [10] 58 

and breast cancer [11]. Squamous cell carcinoma antigen (SCC) is a widely used and reliable 59 
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marker of squamous cell carcinoma. ILD has been reported to have a higher risk of squamous cell 60 

lung cancer and a poor prognosis [12]. As key enzyme in glycolysis, neuron-specific enolase (NSE) 61 

catalyzes the conversion of glycerol 2-phosphate to phosphoenyl pyruvate, and has 62 

neuroprotective effects. Nervous system injury causes an increase in blood NSE levels, which can 63 

help damaged neurons survive., As an autoimmune disease, CTD affects the central nervous 64 

system. ILD can cause insufficient cerebral blood oxygen supply, and in severe cases, induce 65 

pulmonary encephalopathy, which aggravates the nervous system damage and leads to further 66 

increase in blood NSE [13]. Carcinoembryonic antigen (CEA) is extracted from colon cancer and 67 

embryonic tissues, and used to be regarded as a specific marker for early diagnosis of colorectal 68 

cancer. Later, clinical studies find that it can also be elevated in tuberculosis, CTD and nephrotic 69 

syndrome, so the specificity is poor [14].  70 

Based on this, this study innovatively applied serum tumor markers to the diagnosis of 71 

CTD-ILD, in order to explore their expression characteristics in the disease and their relationship 72 

with clinical characteristics. Through this novel research perspective, we expect to be able to 73 

provide new biomarkers and diagnostic methods for early diagnosis of CTD-ILD, thereby 74 

improving the quality of life and prognosis of patients. 75 

1 Materials and Methods 76 

1.1 General Data 77 

The clinical data of 207 patients with ILD diagnosed and treated in our hospital from January 78 

2020 to December 2023 were retrospectively analyzed. The inclusion process was shown in 79 

Figure 1. According to whether the patients were complicated with CTD, they were divided into 80 

combined group (128 cases) and non-combined group (79 cases). In the combined group, there 81 

were 56 males and 72 females with the average age was (59.46±8.93) years (28-79 years). The 82 

average course of disease was (2.69±1.29) years, and the body mass index (BMI) was (21.41±2.88) 83 

kg/m2. In the non-combined group, there were 32 males and 47 females with the average age was 84 

(60.24±11.85) years (31-76 years). The average course of disease was (2.35±1.13) years, and the 85 

body mass index (BMI) was (22.02±3.46) kg/m2. There was no significant difference in general 86 

clinical data between the two groups (P > 0.05). This study was approved by the ethics committee 87 

of our hospital (approval number: YXLL-2024-043). 88 

Among the 128 patients with CTD-ILD, there were 52 rheumatoid arthritis patients with ILD, 89 
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5 dermatomyositis patients with ILD, 41 Sjögren’s syndrome patients with ILD, 19 90 

undifferentiated CTD patients with ILD, 8 ANCA-associated vasculitis patients with ILD, and 3 91 

systemic sclerosis patients with ILD. 92 

Inclusion criteria: (1) Patients with coexisting ILD met the guidelines for the diagnosis and 93 

treatment of interstitial pulmonary fibrosis [15]; (2) The diagnosis was confirmed by imaging 94 

examination; (3) Patients with clinical manifestations such as cough, chest tightness, pulmonary 95 

rales, and shortness of breath; (4) Patients with complete clinical data. Exclusion criteria: (1) 96 

Patients with coronary heart disease, diabetes and autoimmune diseases; (2) Patients with 97 

pulmonary hypoplasia or other pulmonary diseases; (3) Patients with malignancies and infectious 98 

diseases; (4) Patients with liver and kidney dysfunction. 99 

The contents of the general information section were based on the retrospective analysis of 100 

ILD patients diagnosed and treated in our hospital from January 2020 to December 2023, thus, the 101 

data were true and reliable. Patients' grouping, inclusion criteria and exclusion criteria were 102 

strictly set to ensure the scientific validity of the study. 103 

1.2 Clinical Data Collection 104 

Clinical manifestations: The clinical manifestations included rash, arthralgia, dry mouth and 105 

eyes, chest pain, fatigue, fever, cough, shortness of breath after activity, Raynaud’s phenomenon, 106 

and oral ulcers. 107 

Imaging manifestations: The imaging findings were detected by imaging examinations and 108 

analyzed by experts, including ground-glass opacity, reticular opacities, fiber stripe opacities, and 109 

other imaging characteristics. 110 

Laboratory indexes: Laboratory indexes included albumin, C-reactive protein, total protein, 111 

globulin, and white blood cell count. 112 

Serum tumor markers: Serum tumor markers included alpha-fetoprotein (AFP), CA125, 113 

CA153, SCC, CEA, NSE, and cytokeratin 19 fragment (CYFRA21-1). 114 

1.3 Statistics [16] 115 

SPSS v23.0 software was used to analyze the data. Measurement data were expressed as 116 

mean ± standard deviation (x±s), and t-tests was used for comparison between groups. Count 117 

data were presented as (cases, %), and analyzed by chi-square tests between groups. ROC curve 118 

was used to analyze the clinical value of single and combined serum tumor markers for the 119 
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diagnosis of CTD-ILD. P < 0.05 was considered statistically significant. 120 

2 Results 121 

2.1 Analysis of the clinical characteristics of the two groups  122 

In a detailed comparison of the clinical characteristics of the combined group and the 123 

non-combined group , there were significant differences in the manifestations of arthralgia, rash, 124 

Raynaud's phenomenon, dry mouth and dry eyes between the two groups . In the combined group, 125 

there were 54 patients with arthralgia, 26 patients with rash, 59 patients with Raynaud's 126 

phenomenon, and 32 patients with dry mouth and dry eyes, accounting for 42.19%, 20.31%, 127 

46.09% and 25.00%, respectively. In the non-combined group, there were 12 patients with 128 

arthralgia, 5 patients with rash, 14 patients with Raynaud's phenomenon, and 10 patients with dry 129 

mouth and dry eyes, accounting for 15.19%, 6.33%, 17.72% and 12.66%, respectively. Statistical 130 

analysis showed that the differences in these symptoms between the two groups were statistically 131 

significant (P < 0.05), indicating that ILD-CTD patients with were more likely to have these 132 

clinical manifestations. There were no significant difference in age, BMI, course of disease, 133 

gender, oral ulcer, fatigue, fever, cough, shortness of breath after activity, chest pain, ground-glass 134 

opacities, reticular opacities, and fibrotic stripe opacities between the two groups (P > 0.05, Table 135 

1). 136 

2.2 Comparative analysis of laboratory indicator levels between the two groups 137 

There were no significant differences in the levels of C-reactive protein, globulin, and white 138 

blood cell count between the combined group and the non-combined group (P > 0.05). The levels 139 

of serum albumin and total protein in the combined group were significantly lower than those in 140 

the uncombined group. The serum albumin in the combined group was (32.79±6.79) g/L, and that 141 

in the non-combined group was (37.37±4.02) g/L (t = 5.433, P < 0.001, Table 2). The total protein 142 

in the combined group was (62.53±8.85) g/L, and that in the non-combined group was 143 

(68.58±7.79) g/L (t = 4.997, P < 0.001, Table 2). This may be related to the chronic wasting 144 

disease characteristics of CTD patients, leading to decreased nutritional status of the body. 145 

2.3 Analysis of serum tumor marker levels between the two groups 146 

The serum tumor markers in the combined group were CA125 (39.85±4.23 U/mL),  CA153 147 

(31.53±8.92 U/mL), CEA (6.96±1.28 ng/mL), SCC (2.18±0.75 ng/mL), and NSE (18.19±2.31 148 

ng/mL), which were significantly higher than those in the non-combined group (P < 0.001, Table 149 
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3). The abnormal elevation of these tumor markers may be related to the inflammatory response 150 

and fibrotic process of CTD-ILD. 151 

2.4 ROC curve analysis 152 

The CTD-ILD diagnosis was used as the state variable and the levels of each serum tumor 153 

marker were used as the test variable, to draw the ROC curve. The ROC curve of each tumor 154 

marker was produced by the software calculation. The AUC of CA125, CA153, CEA, SCC and 155 

NSE were 0.783, 0.778, 0.856, 0.667 and 0.785, respectively. The sensitivity of CA153 and SCC 156 

was high, both reaching 97.47%, which meant that these two indicators could detect most patients 157 

with CTD-ILD. However, it should be noted that their specificity is relatively low, and there may 158 

be many false positive results. The specificity of CA125 was 94.53%, indicating that it could 159 

better exclude non-CTD-ILD patients. The P values of each index were less than 0.05, indicating 160 

that the diagnostic value of these tumor markers was statistically significant. In addition, the 161 

combined detection and analysis of each tumor marker were performed to further improve the 162 

diagnostic efficiency. The five indicators of CA125, CA153, CEA, SCC and NSE were combined 163 

by software, and the ROC curve of combined detection was calculated. The AUC of combined 164 

detection was 0.917, the sensitivity was 97.47%, the specificity was 76.56%, and the Youden 165 

index was 0.740 (Table 4 and Figure 2). Compared with single detection, the AUC of combined 166 

detection was significantly improved, indicating that the combined detection has higher accuracy 167 

and clinical value in the diagnosis of CTD-ILD, and can provide more reliable diagnostic basis for 168 

clinicians.  169 

3 Discussion 170 

ILD is one of the most common and clinically important manifestations of CTD, and also one 171 

of the main causes of death in patients with CTD. Genetic risk, epigenetic changes, and regulatory 172 

immune diseases are all risk factors for the pathogenesis of CTD-ILD [17-18]. CTD-ILD can present 173 

with varying degree of inflammation to fibrosis and a wide range of clinical manifestations, 174 

making it difficult for clinicians to make early diagnose and make decisionson treatment options, 175 

the best time to intervene, and the appropriateness of therapeutic drugs. In this study, the clinical 176 

data of 128 patients with CTD-ILD were retrospectively analyzed, and compared with 79 ILD 177 

patients without CTD. This study hasexplored the clinical characteristics of CTD-ILD and its 178 

relationship with serum tumor markers. The following will analyze the research results from 179 
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multiple aspects such as disease mechanism and clinical diagnosis. 180 

The pathogenesis of CTD-ILD is complex, involving multiple aspects such as genetics, 181 

epigenetic changes and immune regulation diseases [19]. This study found that patients with 182 

CTD-ILD showed more obvious clinical manifestations such as arthralgia, rash, Raynaud's 183 

phenomenon, dry mouth and dry eyes than ILD patients without CTD, which might be related to 184 

systemic inflammatory response and autoimmune injury caused by CTD. In addition, the 185 

significant reduction of serum albumin and total protein levels in the combined group suggested 186 

that CTD, as a chronic wasting disease, might lead to a decrease in the nutritional status of the 187 

body and further affect the prognosis of patients. However, ILD is sometimes the first 188 

manifestation of CTD, and about 70% of patients may not have any respiratory symptoms, only 189 

chest HRCT abnormalities. The study has confirmed that respiratory symptoms are the most 190 

common symptoms of CTD-ILD [20]. However, it is easy to attribute the symptoms of fatigue and 191 

dyspnea on exertion to old age, anemia or other non-rheumatic diseases related cardiac or 192 

pulmonary complications, which ultimately delays the diagnosis of CTD-ILD [21]. Therefore, for 193 

patients confirmed or suspected CTD, it is necessary to be alert to the manifestations of CTD in 194 

the lung, and corresponding diagnosis and treatment should be carried out as soon as possible. In 195 

addition, CTD is a chronic wasting disease, which can not only lead to metabolic abnormalities, 196 

but also reduce protein intake through the accumulation of lesions in the gastrointestinal tract, and 197 

increase protein excretion by involving the kidneys[22]. Intravenous immunoglobulin can be used 198 

as an adjunct to the treatment of CTD. Pulse immunoglobulin therapy is an effective option in the 199 

salvage treatment of CTD patients with severe or progressive disease after conventional 200 

immunosuppressive therapy [23]. Albumin and total protein are indicators reflecting the nutritional 201 

status of the body. CTD-ILD should be considered when ILD patients have arthralgia, rash, oral 202 

ulcers, and reduced levels of albumin and total protein. 203 

In terms of disease mechanism, serum tumor markers (CA125, CA153, CEA, SCC and NSE) 204 

found in this study were significantly increased in patients with CTD-ILD. In patients with 205 

CTD-ILD, the elevated level of these markers may indicate active disease. Inflammatory activity 206 

plays a key role in the pathogenesis of CTD-ILD, and elevated markers may reflect the degree and 207 

extent of inflammation [24]. Although these tumor markers are usually associated with 208 

malignancies, the recent study has shown that they may also be abnormally expressed in 209 
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non-neoplastic diseases such as ILD [25]. The increase of these markers may be related to the 210 

inflammatory response, tissue damage and repair process caused by CTD, but the specific 211 

mechanisms need  further research to clarify. CA125, CA153, and CEA all belong to 212 

glycoproteins. Relevant studies have found that the increase of serum CA125, CA153 and CEA 213 

levels may be closely related to the severity of ILD, and can be used as biomarkers related to its 214 

pathology, which is helpful for the detection of the disease [26-27]. In addition, the study found that 215 

the serum levels of CA125, CA153, NSE and CEA in patients with Sjogren’s syndrome 216 

complicated with ILD were significantly higher than those in non-ILD patients [28]. The previous 217 

study has shown that the CA125 expression in idiopathic nonspecific ILD and idiopathic 218 

pulmonary fibrosis is significantly higher than that in CTD-ILD patients [29]. This is different from 219 

the results of the present study and may be due to bias due to the small number of patients in this 220 

study. In addition, due to the differences in environmental factors, the possibility of large 221 

differences in the expression of tumor markers in CTD-ILD patients in different regions cannot be 222 

excluded. The reason for the increase of serum tumor markers is still unclear. 223 

Early diagnosis is very important for the treatment and prognosis of CTD-ILD patients. 224 

However, due to the diverse clinical manifestations of CTD-ILD and the possible lack of specific 225 

symptoms, early diagnosis can be challenging. ROC curve analysis showed that the combined 226 

detection of CA125, CA153, CEA, SCC and NSE had a high clinical evaluation value for 227 

CTD-ILD. Through the auxiliary diagnosis analysis of combined detection,  it was found that the 228 

sensitivity and specificity of combined detection of multiple tumor markers were 97.47% and 229 

76.56%, respectively. It indicates that the combined detection had high clinical application value 230 

in the diagnosis of CTD-ILD. Through the detection and analysis of serum tumor markers, 231 

clinicians can better judge whether a patient has CTD and provide a basis for treatment. In 232 

addition, the dynamic changes of serum tumor markers can also be used to evaluate the 233 

therapeutic effectand predict disease progression, so as to optimize clinical diagnosis and 234 

treatment programs and improve the quality of life of patients . This finding provides a new 235 

strategy for the clinical diagnosis of CTD-ILD. Traditional diagnostic methods mainly rely on 236 

clinical manifestations, imaging and laboratory tests, but these methods often lack specificity or 237 

sensitivity. As a non-invasive and simple method, the detection of serum tumor markers can make 238 

up for the shortcomings of traditional diagnostic methods to a certain extent. Combined detection 239 
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of multiple tumor markers can improve the diagnostic accuracy of CTD-ILD and provide strong 240 

support for the early treatment of patients. 241 

4 Conclusion 242 

In conclusion, CTD patients with ILD as the initial manifestation mainly present with clinical 243 

symptoms such as arthralgia, rash, Raynaud's phenomenon, dry mouth and dry eyes. The levels of 244 

serum albumin and total protein are significantly lower, while the levels of serum tumor markers 245 

(such as CA125, CA153, CEA, SCC and NSE) are significantly higher. The combined detection of 246 

tumor markers has a high clinical evaluation value for CTD-ILD, which provides new biomarkers 247 

and diagnostic methods for early diagnosis of CTD-ILD. This finding not only enriches our 248 

understanding of the pathophysiological mechanism of CTD-ILD, but also provides new ideas and 249 

basis for clinical diagnosis and treatment.  250 

Innovation points 251 

1. Analysis of the clinical characteristics of patients with multiple types of CTD-ILD: This 252 

study is the first to systematically analyze the clinical manifestations of a variety of CTD-ILD, 253 

such as rheumatoid arthritis, dermatomyositis, Sjogren's syndrome, undifferentiated connective 254 

tissue disease, ANCA-associated vasculitis and systemic sclerosis, and reveal the specific clinical 255 

characteristics of different CTD-ILD. 256 

2. The diagnostic value of serum tumor markers in CTD-ILD: Through retrospective analysis, 257 

this study for the first time explores the expression levels of serum tumor markers (CA125, 258 

CA153, CEA, SCC and NSE) in CTD-ILD and their relationship with the disease. It is found that 259 

these markers are significantly increased in patients with CTD-ILD, which provides new 260 

biomarkers for the early diagnosis of CTD-ILD. 261 

3. Clinical application of combined detection of multiple tumor markers: In this study, ROC 262 

curve is used to analyze the value of single and multiple serum tumor markers in the diagnosis of 263 

CTD-ILD. It is found that the combined detection of multiple tumor markers has higher sensitivity 264 

and specificity, which provides a new strategy for the clinical diagnosis of CTD-ILD. 265 

Limitations 266 

Although this study has made some progress in revealing the clinical characteristics of 267 

CTD-ILD and the relationship between serum tumor markers, there are still some limitations. 268 

Firstly, this study is a retrospective study, and the influence of selection bias and recall bias cannot 269 
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be completely excluded. Secondly, the study sample size is relatively small and is from a single 270 

center, potentially limiting the generalizability of the findings. Additionally, this study do not have 271 

a long-term follow-up of the patients and cannot assess the dynamic changes of serum tumor 272 

markers in disease progression and prognosis. In view of these limitations, prospective, 273 

multi-center and large-sample design can be considered for future studies to improve the reliability 274 

and generalizability of the findings. At the same time, patients can be followed up for a long time 275 

to evaluate the dynamic changes of serum tumor markers in disease progression and prognosis, so 276 

as to provide a more comprehensive basis for clinical treatment and management of CTD-ILD. 277 
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 373 

Tables 374 

Table (1): Analysis of clinical characteristics in two groups of patients (Cases, %) 375 

Groups Combined 

group (n=128) 

Non-combined 

group (n=79) 

χ2 P 

Age (years) 59.46±8.93 60.24±11.85 0.538 0.591 
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Gender (%)   0.210 0.647 

Female 72 (56.25) 47 (59.49)   

Male 56 (43.75) 32 (40.51)   

BMI (kg/m2) 21.41±2.88 22.02±3.46 1.369 0.172 

Duration of disease (years) 2.69±1.29 2.35±1.13 1.930 0.055 

Joint pain (%)  54 (42.19) 12 (15.19) 16.394 <0.001 

Rash (%) 26 (20.31) 5 (6.33) 7.502 0.006 

Oral ulcers (%) 12 (9.38) 7 (8.86) 0.016 0.901 

Fatigue (%) 25 (19.53) 12 (15.19) 0.627 0.428 

Raynaud’s phenomenon (%) 59 (46.09) 14 (17.72) 17.225 <0.001 

Fever (%) 12 (9.38) 4 (5.06) 1.273 0.259 

Dry mouth and eyes (%) 32 (25.00) 10 (12.66) 4.601 0.032 

Cough (%) 63 (49.22) 42 (53.16) 0.304 0.581 

Shortness of breath after 

qctivity (%) 

55 (42.97) 39 (49.37) 0.807 0.369 

Chest pain (%) 3 (2.34) 2 (2.53) 0.007 0.932 

Ground-glass pacity (%) 38 (29.69) 17 (21.52) 1.671 0.196 

Reticular opacity (%) 41 (32.03) 19 (24.05) 1.512 0.219 

Fibrotic striations (%) 46 (35.94) 25 (31.65) 0.399 0.527 

 376 

Table (2): Comparative analysis of laboratory indicator levels between the two groups (x±s) 377 

Groups Cases Serum 

albumin 

(g/L) 

C-reactive 

protein 

(mg/L) 

Total 

protein 

(g/L) 

Globulin 

(g/L) 

White blood 

cell count 

(×109/L) 

Combined 

group 

128 32.79±6.79 8.36±2.37 62.53±8.85 31.37±7.68 7.14±1.07 

Non-combined 

group 

79 37.37±4.02 7.74±2.74 68.58±7.79 30.39±5.73 6.88±1.31 

t  5.433 1.722 4.997 0.978 1.557 
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P  <0.001 0.087 <0.001 0.329 0.121 

 378 

Table (3): Analysis of serum tumor marker levels in two groups of patients (x±s). 379 

Groups Cases AFP 

(ng/mL) 

CA125 

(U/mL) 

CA153 

(U/mL) 

CEA 

(ng/mL) 

SCC 

(ng/mL) 

NSE 

(ng/mL) 

CYFRA21-1 

(µg/mL) 

Combined 

group 

128 20.18±4.47 39.85±4.23 31.53±8.92 6.96±1.28 2.18±0.75 18.19±2.31 4.78±1.10 

Non-combined 

group 

79 19.27±4.63 25.46±7.19 10.18±2.79 2.79±1.08 0.82±0.25 12.29±2.86 4.56±1.01 

t  1.404 18.136 20.643 24.131 15.579 16.277 1.442 

P  0.162 <0.001 <0.001 <0.001 <0.001 <0.001 0.151 

 380 

Table (4): Assisted diagnostic value of serum tumor markers for CTD-IRD 381 

Indicators AUC Sensitivity Specific

ity 

Cutoff Value P Value Youden’s 

Index 

95%CI 

CA125 0.783 54.43% 94.53% 30.51 U/mL <0.05 0.490 0.715-0.852 

CA153 0.778 97.47% 61.72% 19.17 U/mL <0.05 0.592 0.713-0.843 

CEA 0.856 79.75% 82.03% 4.28 ng/mL <0.05 0.618 0.805-0.908 

SCC 0.667 97.47% 52.34% 1.75 ng/mL <0.05 0.498 0.593-0.741 

NSE 0.785 75.95% 74.22% 15.69 ng/mL <0.05 0.502 0.719-0.851 

Combined 

detection 

0.917 97.47% 76.56% — <0.05 0.740 0.874-0.960 

 382 

Figures 383 

Prep
rin

t



17 
 

 384 

Fig. (1): The process of general data selection. 385 

 386 

Fig. (2): ROC curve analysis of the assisted diagnostic value of serum tumor markers for 387 

CTD-ILD. 388 
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