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Objective: This study was conducted to retrospectively analyze the clinical characteristics of CTD-ILD patients to provide strategies 
for clinical management.
Methods: This study collected and analyzed the clinical data and relevant examination results of 161 patients diagnosed with CTD- 
ILD between 01 January 2018 and 01 January 2021.
Results: A total of 161 CTD-ILD patients, 74.53% were females and 25.47% were males, 32.92% were elderly and 67.08% were non- 
elderly. The main clinical symptoms of CTD-ILD patients were cough (44.72%), decreased activity tolerance (40.37%). RA-ILD was 
the most common one in the non-elderly and the elderly CTD-ILD patients (48.15% and 50.94%, respectively). Compared with non- 
elderly, elderly patients with CTD-ILD had a longer duration of CTD (p=0.04). However, fatigue (p=0.005), activity tolerance 
(p=0.029), the incidence of pulmonary diffusion dysfunction (p=0.047), and systemic immunoinflammatory index (SII, p=0.014) 
(platelet × NLR) were all decreased. The standard deviation of red blood cell distribution width (RDW) (p=0.024) and immunoglo
bulin (IgA) (p=0.033) was significantly increased. The smoking index was significantly higher in men than in women with CTD-ILD 
(p=0.000), but symptoms of reduced activity tolerance were less pronounced than in women (p<0.05). Elderly CTD-ILD patients 
(p=0.003) and women from non-elderly patients were prone to lower hemoglobin (p=0.000). Among the elderly, the lymphocyte ratio 
was more significantly elevated in female CTD-ILD patients than in males (p=0.018). In contrast, neutrophil to lymphocyte ratio 
(NLR) and SII were lower in female (p=0.038) than in male CTD-ILD patients (p=0.043).
Conclusion: CTD-ILD mainly affects non-elderly and women. Age may not be involved with decreased activity tolerance and 
increased lung function impairment in CTD-ILD patients. However, the elderly patients with CTD-ILD, especially the elderly female 
patients with low inflammation levels and high immune disorders, have a poor prognosis.
Keywords: CTD-ILD, rheumatoid arthritis, pulmonary functions, clinical characteristics

Introduction
Connective tissue-associated interstitial lung disease (CTD-ILD) is a disease that results from the association of lungs 
with connective tissue diseases such as systemic lupus erythematosus (SLE), polymyositis (PM)/dermatomyositis (DM), 
systemic sclerosis (SSc), rheumatoid arthritis (RA), and sjögren’s syndrome (SS), etc. CTD-ILD patients have 
a significantly lower 10-year survival time and higher risk of death, and an insidious and heterogeneous onset compared 
to the CTD patients alone.1–4 The average survival time for CTD-ILD patients is only 6.5 years, as reported in the 
literature.5,6 Pulmonary involvement varies among patients with CTD-ILD, with up to 80% involvement in RA.7–9 SSc- 
ILD has a prevalence of 30–90%10,11 with a 10-year mortality rate of up to 40%.12,13 In addition, the prevalence of CTD- 
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ILD in the elderly is increasing with age, progressive reduction in chest wall compliance, muscle strength, disease- 
induced inflammation, autophagy, mitochondrial dysfunction, and decreased lung function, among many other reasons. 
However, the current prevalence and clinical features of CTD-ILD in the elderly are unknown. This leads to a more 
challenging diagnosis and treatment of CTD-ILD in the elderly, thus burdening global health resources.

Therefore, the aim of this study is to retrospectively analyze and summarize the clinical characteristics of 161 patients 
with CTD-ILD as well as to analyze and compare the characteristics of CTD-ILD in non-elderly and elderly patients, and 
CTD-ILD in different genders. This study may provide important evidence and strategies for clinical diagnosis and 
treatment of CTD-ILD.

Subjects and Methods
Subjects
The study population included CTD-ILD-diagnosed patients hospitalized in the Department of Rheumatology and 
Immunology in the Third Affiliated Hospital of Zunyi Medical University from 01 January 2018 to 01 January 2021. 
Before the start of the study, the patients included in the study provided written informed consent, and this study was approved 
by the Ethics Committee of the Third Affiliated Hospital of Zunyi Medical University and was conducted in accordance with 
the Declaration of Helsinki-1964. The inclusion criteria were ① meeting the diagnostic criteria of CTD; ② the presence of 
interstitial lung lesions such as honeycomb lung, grid shadow, ground glass shadow, distended bronchial dilation, subpleural 
solid shadow, and other features confirmed by chest high-resolution computer tomography (HRCT). Those patients with 
combined lung tumors, pneumoconiosis, nodular disease, tuberculosis, pulmonary edema, pulmonary atelectasis, and pul
monary embolism were excluded. The basic information, clinical manifestations, serological indices, blood gas analysis, and 
clinical data of pulmonary functions were collected from the included patients. In this study, participants with an age group 
≥65 years were used as the boundary to differentiate elderly and non-elderly groups. CTD-ILD patients were included in this 
study at first diagnosis of ILD. First hospitalization data was used for patients with multiple hospitalization experiences.

Methods
Observation Indicators
Basic information such as age, gender, smoking history, smoking index (number of cigarettes smoked per day×number of 
years smoked) were recorded. Clinical manifestations such as cough, expectoration, hemoptysis, chest tightness and pain, 
activity, fever, fatigue, cold history and velcro rales were also noted. The auxiliary examination included serological 
indicators, pulmonary function, and blood gas analysis.

Different CTD-ILD Definitions
ILD refers to a large group of diffuse diseases that are caused by different reasons and involve the alveoli, alveolar walls, 
bronchioles, microvessels, etc. The definitions of different CTD involved in this study are as follows. Antineutrophil 
cytoplasmic antibody (ANCA) associated vasculitis is characterized by systemic small vasculitis and the presence of 
ANCA in the circulation. PM/DM is autoimmune disease with muscle weakness and myalgia, which affects skeletal 
muscle, skin and other organs. SS is an autoimmune disease caused by lymphocyte infiltration of lacrimal gland and 
salivary gland, mainly manifested as keratoconjunctivitis and xerostomia characterized by dryness. RA is a systemic 
disease characterized by chronic, mainly inflammatory synovitis. SLE is an autoimmune inflammatory connective tissue 
disease involved multiple organs. SSc is an immune rheumatic disease characterized by localized or diffuse skin 
thickening and fibrosis. Interstitial pneumonia with autoimmune features (IPAF) means that a large number of ILD 
patients show autoimmune characteristics, but it does not meet the diagnostic criteria for CTD. Overlapping syndrome 
(OS) is the occurrence of two or more kinds of CTDs in the same patient.

Statistical Analysis
SPSS 22.0 software was used for statistical analysis. Tested data satisfying normal distribution for continuous variables 
were expressed as mean ± standard deviation (x ± s), and continuous data not satisfying normal distribution were 
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expressed as median ± interquartile range (M ± IQR). Count data were expressed as the number of cases and percentages. 
Differences between the two groups were analyzed using the independent samples t-test for continuous variables whose 
tested data met normal distribution. The rank sum test was used for continuous variables with skewed distribution, and 
the x2 or Fisher’s statistic for categorical data to compare differences. Differences were considered statistically significant 
at p<0.05.

Results
Baseline Data
Among the 161 CTD-ILD patients, 120 were female (74.53%), and 41 (25.47%) were male, with a male-to-female ratio 
of 1:2.93. Amongst these, 53 were elderly (mean age 70.57±4.03 years, male to female ratio 1:2.31), and 108 non-elderly 
patients (mean age 52.00±11.50 years, male to female ratio 1: 3.32). Among the 161 CTD-ILD patients, 79 (49.07%) had 
RA-ILD, 17 (10.56%) had SS-ILD, 15 with the OS-ILD (9.32%), 14 cases (8.70%) with PM/DM-ILD, 12 cases (7.45%) 
with IPAF-ILD, 8 cases (4.97% each) with SSc-ILD and SLE-ILD, 4 cases (2.48%) of ANCA-ILD. Moreover, 2 cases 
(2.48%) of others (mixed connective tissue-related lung disease in 2 cases, diffuse 1 case of eosinophilic fasciitis-related 
pulmonary disease, and 1 case of diffuse connective tissue disease-related interstitial pneumonia). In non-elderly CTD- 
ILD, the common ones were RA-ILD and PM/DM-ILD, and in elderly CTD-ILD, the common ones were RA-ILD and 
SS-ILD. However, both PM/DM-ILD were non-elderly (Table 1).

Clinical Features
One hundred and sixty-one CTD-ILD patients were characterized by cough (ANCA-ILD, SS-ILD, PM/DM-ILD, OS- 
ILD cough incidence ≥50%), decreased activity tolerance (OS-ILD, PM/DM-ILD, SSc-ILD, SLE-ILD, SS-ILD, ANCA- 
ILD incidence of decreased activity tolerance ≥50%), as the main clinical manifestations. The incidence of sputum, 
hemoptysis, chest tightness, chest pain, fatigue, fever, history of cold and velcro rales were all lower in the rest (Table 2).

The initiation age of elderly CTD-ILD patients was 45.61±10.41 years, and the mean age of non-elderly CTD-ILD patients 
was 61.07±10.26 years (p=0.001). Compared with non-elderly CTD-ILD, elderly CTD-ILD patients had a longer duration of 

Table 1 Distribution Characteristics of Non-Elderly and Elderly Patients with CTD-ILD [n (%)]

Group OS-ILD PM/DM-ILD SSc- ILD SLE- ILD IPAF-ILD RA-ILD SS-ILD ANCA-ILD Other-ILD All

Non-elderly 10 (9.26) 14 (12.96) 6 (5.56) 6 (5.56) 7 (6.48) 52 (48.15) 9 (8.33) 1 (0.93) 3 (2.78) 108 (100)

Elderly 5 (9.43) 0 (0) 2 (3.77) 2 (3.77) 5 (9.43) 27 (50.94) 8 (15.09) 3 (5.66) 1 (1.89) 53 (100)

All 15 (9.32) 14 (8.70) 8 (4.97) 8 (4.97) 12 (7.45) 79 (49.07) 17 (10.56) 4 (2.48) 4 (2.48) 161 (100)

Table 2 Clinical Characteristics of Different CTD-ILD Patients

Characteristics OS N=15 
no. 

(9.32%)

PM/DM 
N=14 no. 
(8.70%)

SSc N=8 
no. 

(4.97%)

SLE N=8 
no. 

(4.97%)

IPAF 
N=12 no. 
(7.45%)

RA N=79 
no. 

(49.07%)

SS N=17 
no. 

(10.56%)

ANCA 
N=4 no. 
(2.48%)

All 
N=161 

no. 
(100%)

Cold history 4 (26.67) 4 (28.57) 0 (0) 1 (12.50) 2 (16.67) 5 (6.33) 1 (5.88) 2 (50.00) 19 (11.80)

Cough 10 (66.67) 8 (57.14) 3 (37.50) 5 (40.00) 5 (41.67) 26 (32.91) 10 (58.82) 3 (75.00) 72 (44.72)

Expectoration 7 (46.67) 6 (42.86) 1 (12.50) 3 (37.50) 4 (33.33) 17 (21.52) 7 (41.18) 2 (50.00) 47 (29.12)
Hemoptysis 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (25.00) 1 (0.62)

Chest tightness 1 (6.7) 5 (35.71) 1 (12.50) 3 (37.50) 2 (16.67) 2 (2.53) 2 (11.76) 2 (50.00) 19 (11.80)

Chest pain 1 (6.7) 0 (0) 1 (12.50) 0 (0) 0 (0) 2 (2.53) 0 (0) 0 (0) 4 (2.48)
Fatigue 2 (13.3) 6 (42.86) 3 (37.5) 2 (25) 2 (16.67) 4 (5.06) 0 (0) 1 (25.00) 20 (12.42)

Fever (T>37°C) 3 (13.04) 1 (7.14) 0 (0) 1 (12.50) 1 (8.33) 1 (1.27) 1 (5.88) 0 (0) 8 (4.97)

Decreased activity 9 (60.00) 11 (78.57) 6 (75) 5 (62.5) 5 (41.67) 15 (18.99) 12 (70.59) 2 (50.00) 65 (40.37)
Velcro rales 5 (21.74) 4 (28.57) 2 (25.00) 0 (0) 2 (16.67) 8 (10.13) 10 (58.82) 1 (25.00) 32 (19.88)

Note: The history of cold refers to whether there is any incentive to catch a cold before admission.
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CTD (p=0.040) but had a lower incidence of fatigue (p=0.005) and decreased activity tolerance (p=0.029). There was no 
significant difference in hemoptysis, chest tightness, chest pain, fever, history of cold, and velcro rales (Table 3).

In both elderly and non-elderly CTD-ILD patients, the smoking index of male CTD-ILD patients was significantly 
higher than that of females (p=0.000, respectively). Still, the symptoms of decreased activity tolerance were not 
significantly higher than those of females (p<0.05, respectively). The detection rate of velcro rales in elderly men with 
CTD-ILD was higher than that in elderly women (p=0.027). However, there were no significant differences in age, 
smoking index, history of cold, cough, expectoration, hemoptysis, chest tightness, chest pain, fatigue, and fever (Table 4).

Serological Examination Indicators
Compared with non-elderly CTD-ILD, elderly CTD-ILD patients had significantly lower hemoglobin (p=0.003) but 
significantly higher red blood cell distribution width standard deviation (RDW-SD, p=0.024) and immunoglobulin IgA 
(p=0.033). In addition, compared to non-elderly CTD-ILD, the neutrophil-lymphocyte ratio NLR was not statistically 

Table 3 Clinical Characteristics of Elderly and Non-Elderly Patients with CTD-ILD

Characteristic Non-Elderly 14–65 
Years (N=108)

Elderly ≥65 Years 
(N=53)

p

Age (year) 45.61±10.41 61.07±10.26 0.001
Smoking index (month) 58.94±168.41 119.62±394.9 0.288
Course of disease (month) 36.0±72.0 72±186 0.040
Cold history 14 (13) 5 (9.4) 0.514

Cough 49 (45.4) 23 (43.4) 0.813
Expectoration 31 (28.7) 16 (30.2) 0.846

Hemoptysis 1 (0.9) 0 (0) 0.482

Chest tightness 14 (13) 5 (9.4) 0.514
Chest pain 2 (1.9) 1 (1.9) 1.000

Fatigue 19 (17.6) 1 (1.9) 0.005
Fever (T>37°C) 8 (7.4) 0 (0) 0.100
Decreased activity 50 (46.30) 15 (28.3) 0.029
Velcro rales 23 (21.3) 9 (17) 0.519

Note: Bold values: p < 0.05 indicates a statistically significant difference.

Table 4 Clinical Characteristics of Non-Elderly and Elderly Patients with CTD-ILD of Different Genders

Characteristic Non-Elderly 14–64 Years (N=108) p-value Elderly ≥ 65 Years (N=53) p-value

Female (n=83) no. 
(76.85%)

Male (n=25) no. 
(23.15%)

Female (n=37) no. 
(69.81%)

Male (n=16) no. 
(30.19%)

Age 52.18±13.00 54.44±6.26 0.065 68.26±4.61 67.00±5.07 0.224

Smoking index (month) 0 200.00±435 0.000 0 194.71±279.96 0.000
Course of disease (month) 48±60.00 24±79 0.097 96.00±228 72.00±114 0.263

Cold history 11 (10.19) 3 (12) 1.000 3 (8.11) 2 (12.5) 0.632

Cough 38 (45.78) 11 (44) 0.875 14 (37.84) 9 (56.25) 0.140
Expectoration 23 (27.71) 8 (32) 0.678 9 (24.32) 7 (43.75) 0.276

Hemoptysis 1 (1.20) 0 (0) 1.000 0 (0) 0 (0) /

Chest tightness 12 (14.46) 2 (8) 0.615 2 (5.41) 3 (18.75) 0.155
Chest pain 1 (1.20) 1 (1.20) 0.411 1 (2.70) 0 (0) 1.000

Fatigue 16 (19.28) 3 (12) 0.590 1 (2.70) 0 (0) 1.000

Fever (T >37°C) 7 (8.43) 1 (1.2) 0.759 0 (0) 0 (0) /
Decreased activity 46 (55.42) 4 (16) 0.001 14 (37.84) 1 (6.25) 0.044
Velcro rales 21 (25.30) 2 (8) 0.064 3 (8.11) 6 (37.5) 0.027

Note: Bold values: p < 0.05 indicates a statistically significant difference.
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significant in elderly CTD-ILD patients (p=0.109); however, there was a significant reduction in the systemic immunoin
flammatory index (SII) (platelets × NLR) (p=0.014). Moreover, there was no statistically significant differences between 
non-elderly CTD-ILD and elderly CTD-ILD patients in comparison to leukocyte, neutrophil and lymphocyte count, 
neutrophil ratio, lymphocyte ratio, erythrocyte distribution width coefficient of variation (RDW-CV), platelets, C-reactive 
protein (CRP), Erythrocyte Sedimentation Rate (ESR), IgG/IgM, complement proteins C3/C4, blood calcium, 
Rheumatoid factor (RF), and Anti-cyclic citrullinated peptide antibody (CCP) indices (Table 5).

Among the non-elderly, women with CTD-ILD were more likely to have reduced hemoglobin than men with CTD- 
ILD (p=0.000). Among the elderly, female CTD-ILD patients had a more significant elevated lymphocyte ratio than male 
CTD-ILD patients (p=0.018), and NLR and SII were lower in female CTD-ILD patients (p=0.038) than in male CTD- 
ILD patients (p=0.043) (Table 6). However, the differences between non-elderly and elderly CTD-ILD patients, males 
and females, in terms of leukocyte, neutrophil and lymphocyte count, neutrophil ratio, the standard deviation of 
erythrocyte distribution width, coefficient of variation of erythrocyte distribution width, platelets, C-reactive protein, 
sedimentation, IgG/IgA/IgM, complement proteins C3/C4, blood calcium, RF index were not statistically significant.

Blood Gas Analysis and Pulmonary Function
There were 77 patients with complete blood gas analysis (21 elderly and 56 non-elderly patients) and 75 patients with 
complete pulmonary function examination (26 elderly patients and 49 non-elderly patients). Compared with non-elderly 
CTD-ILD patients, elderly CTD-ILD patients had no significant difference in oxygen, carbon dioxide, alveolar oxygen, 
and alveolar oxygen partial pressure ratios (p > 0.05). Both elderly and non-elderly CTD-ILD patients had restrictive 
ventilatory and diffusing dysfunction, and the number of elderly CTD-ILD patients with diffusing dysfunction was less 
than that of non-elderly CTD-ILD patients (p=0.047) (Table 7).

Table 5 Serological Indexes of CTD-ILD Patients in Elderly and Non-Elderly Patients

Serological Test Indicators Non-Elderly 14–64 Years (N=108) Elderly ≥ 65 Years (N=53) p-value

White blood cell count 7.35±5.32 7.06±3.02 0.202

Neutrophil count 5.15±4.50 4.20±2.80 0.084

Lymphocyte count 1.30±0.90 1.40±1.05 0.647
Neutrophil ratio 71.26±12.35 66.68±15.8 0.068

Lymphocyte ratio 19.10±12.85 22.60±12.68 0.102

Hemoglobin 125±33.25 108.60±23.63 0.003
RDW-SD 45.8±8.3 47.8±7.63 0.024
RDW-CV 13.9±2.60 14.1±2.05 0.293

Platelets 230±121 211.5±133 0.356
CRP 3.42±38.39 7.32±37.11 0.312

NLR 3.60±4.02 3.19±0.46 0.109

SII 819±1079 669.49±274.05 0.014
ESR 37±54.2 40.75±52.95 0.464

IgG 12.60±7.10 14.20±5.66 0.362

IgA 2.37±1.58 3.32±1.66 0.033
IgM 1.26±1.10 1.15±1.05 0.131

Complement C3 0.88±0.36 0.84±0.23 0.541

Complement C4 0.2±0.11 0.20±0.08 0.445
Blood calcium 2.22±0.14 2.19±0.09 0.141

RF 20.45±199.3 13.9±180.2 0.291

CCP 53.35±329.25 29.9±203.0 0.287

Notes: The data in this table conform to the normal distribution after the normality test, represented by X±S, and those that do not 
conform to the normal distribution are represented by M±IQR. ESR: erythrocyte sedimentation rate. Bold values: p < 0.05 indicates 
a statistically significant difference.
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Discussion
In this study, we found that the most common clinical manifestations of CTD-ILD patients were cough (44.72%), 
decreased activity tolerance (40.37%), and coughing sputum (29.12%). The incidence of different CTD-ILD varied 
greatly. In this study, the CTD composition ratio of 161 patients with CTD-ILD was 120 females (74.53%) and 41 males 
(25.47%), with a male-to-female ratio of 1:2.93; 53 elderly patients (mean, 70.57 ± 4.03 years old; male to female ratio 
1:2.31) and 108 non-elderly patients (mean, 52.00 ± 11.50 years old; male to female ratio, 1:3.32). These results indicated 

Table 6 Serological Indexes of Non-Elderly and Elderly Patients with CTD-ILD of Different Genders

Serological Test 
Indicators

Non-Elderly 14–64 Years (N=108) P-value Elderly ≥ 65 Years (N=53) p-value

Female (n=83) no. 
(76.85%)

Male (n=25) no. 
(30.12%)

Female (n=37) no. 
(69.81%)

Male (n=16) no. 
(30.19%)

White blood cell count 6.9±5.82 8.22±2.57 0.375 6.13±2.32 7.65±3.08 0.057
Neutrophil count 4.95±4.25 6.06±2.60 0.423 4.06±1.97 6.17±2.87 0.120

Lymphocyte count 1.3±0.9 1.46±0.73 0.884 1.40±1.10 1.32±0.55 0.464

Neutrophil ratio 70.47±12.24 72.16±12.07 0.729 63.46±12.10 72.01±8.73 0.053
Lymphocyte ratio 20.70±9.98 18.95±10.44 0.601 25.9±11.22 17.7±8.06 0.018
Hemoglobin 118.5±29.5 138.81±19.56 0.000 108.56±23.07 108.71±25.94 0.986

RDW-SD 46.19±5.81 46.09±4.45 0.456 48.40±4.98 47.80±10.9 0.673
RDW-CV 13.70±2.57 13.92±1.14 0.902 14.61±1.58 14.70±2.08 0.564

Platelets 226.79±69.56 204±120.5 0.398 203±165.5 229.27±82.99 0.664

CRP 3.10±36.6 11.6±50.1 0.381 13.38±36.61 5.40±44.74 0.432
NLR 3.40±3.75 4.0±4.93 0.737 2.74±1.47 4.04±3.15 0.038
SII 819±1096.59 888.25±1379.29 0.751 380±632.42 863.44±976.5 0.043
ESR 20.10±35 21±38.70 0.886 46.20±29.16 37.78±29.83 0.386
IgG 11.64±2.71 11.07±2.78 0.256 15.32±6.17 12.33±2.93 0.131

IgA 2.50±1.07 2.51±1.03 0.854 3.56±1.72 2.59±1.25 0.091

IgM 1.24±1.06 1.12±0.83 0.862 1.39±0.78 0.72±1.19 0.208
C3 0.9±0.27 0.93±0.24 0.630 0.84±0.24 0.84±0.18 0.964

C4 0.22±0.09 0.22±0.07 0.086 0.17±0.12 0.21±0.05 0.335

RF 42.10±308 109.4±485.85 0.259 23.55±115.25 134±439.1 0.073

Note: Bold values: p < 0.05 indicates a statistically significant difference.

Table 7 Blood Gas Analysis and Pulmonary Function Test in Elderly and Non-Elderly Patients with CTD- 
ILD

Characteristics Non-Elderly 14–64 Years Elderly ≥ 65 Years p-value

Blood gas analysis 56 21 /

Blood oxygen saturation 94.50±8.00 95.45±3.23 0.150
The alveolar partial pressure of oxygen 92.90±7.20 95.4±10.10 0.284

Arterial alveolar oxygen partial pressure ratio 0.80±0.25 0.8±0.20 0.657

The partial pressure of oxygen 74.4±33.60 77.45±18.63 0.150
Carbon dioxide partial pressure 31.5±6.60 32.83±4.49 0.615

Lung function 49 26 /

Obstructive ventilatory dysfunction 4 (8.16%) 5 (19.23%) 0.261
Mixed ventilatory dysfunction 4 (8.16%) 1 (3.85%) 0.653

Restrictive ventilatory dysfunction 21 (42.86%) 11 (42.31%) 1.000

Lung diffusing dysfunction 24 (48.98%) 6 (23.08%) 0.047
Mild 13 (54.17%) 4 (66.67%)

Moderate 9 (37.5%) 2 (33.33%)

Severe 2 (8.30%) 0 (0%)

Note: Bold values: p < 0.05 indicates a statistically significant difference.
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that elderly or non-elderly female patients were more likely to develop CTD-ILD than male patients. Among the 161 
patients with CTD-ILD, the highest composition ratio of RA-ILD was 79 cases (49.07%), consistent with the results 
reported in literature.2,14,15 By analyzing the CTD composition ratio of non-elderly CTD-ILD patients, we found that the 
most common ones were RA-ILD and PM/DM-ILD. It is suggested that RA, PM/DM non-elderly patients, should be 
more alert to the occurrence of ILD. Even more surprisingly, we found that PM/DM was all non-elderly. In addition, by 
analyzing the CTD composition ratio of elderly CTD-ILD patients, we found that the most common ones were RA-ILD 
(50.94%) and SS-ILD (15.09%), which were consistent with the earlier reports.16,17 Prompt for the elderly RA, SS, 
should be more alert to the occurrence of ILD. Several studies suggested that male sex and advanced age are risk factors 
for poor prognosis in CTD-ILD.4,16,18,19 Therefore, we further analyzed the clinical characteristics of elderly and non- 
elderly CTD-ILD patients by gender, and we found that the smoking index was significantly higher in both men than in 
women (p=0.000), suggesting that male patients with CTD who smoke are more likely to have co-morbid ILD, but the 
current mechanism regarding smoking and CTD-ILD is unclear. It may be related to inhaling toxic chemicals and 
particles from tobacco smoke into the lungs causing immune cell activation and inflammatory cell aggregation.20 

Therefore, elderly male smokers with significant cough, sputum, and decreased activity tolerance and with underlying 
diseases such as RA and SS should be alerted with regard to development of ILD.

NLR is the neutrophil value divided by the lymphocyte value and is a subclinical inflammatory marker that is often 
elevated in idiopathic interstitial lung disease (IPF), chronic obstructive pulmonary diseases, and asthma exacerbations. 
These biomarkers can indirectly assess the level of inflammation and cellular immunity in the body.21 The normal NLR value 
in Western countries is between 2.5% and 5%, and the Chinese is around 1.5%.22 The NLR of each CTD-ILD subgroup in 
our study was around 3%, suggesting that CTD-ILD patients were in an inflammatory state. SII can integrate the levels of 
neutrophils, lymphocytes, and platelets and is an independent risk factor for tumorigenesis23,24 and is also often used as 
a prognostic predictor for many tumors.25–29 Higher SII values indicate a stronger inflammatory response and weaker 
immune response in the body30,31. Studies have reported that NLR and SII are more likely to reflect acute inflammation 
levels in the body at an early stage and are associated with disease severity and poor prognosis in CTD patients.32–34 One 
study reported that NLR and SII can be used as markers of pulmonary interstitial involvement.33 A lower SII suggests 
a stronger immune response of the body, and in immune diseases, it often indicates disease progression and poor prognosis. 
Red blood cell distribution width (RDW) is a parameter reflecting heterogeneity in red blood cell volume and can be elevated 
by inflammatory and nutritional influences.31 In recent studies, RDW has been suggested to be promising biomarker for IPF, 
community-acquired pneumonia, chronic obstructive pulmonary disease, and CTD-ILD.35 Some studies have shown that 
increased RDW is significantly associated with decreased diffusing capacity of the lungs for carbon monoxide (CO diffusion 
capacity test, DLCO%) and is independent risk factor for survival in CTD-ILD patients.36 In healthy adults, the effect of 
gender on NLR is small, while on SII is higher in women, and SII and NLR values are higher in older adults,31 probably 
related to the decreased thymic function and absolute lymphocyte values. Our study showed that all elderly CTD-ILD 
patients were more likely to have decreased hemoglobin compared to non-elderly CTD-ILD patients (p=0.003). In contrast, 
among non-elderly CTD-ILD patients, women were more likely to have decreased hemoglobin (p=0.000). In terms of 
inflammatory indicators, compared to non-elderly CTD-ILD patients, older CTD-ILD had increased RDW-SD (p=0.024), 
decreased SII (p=0.014), and increased IGA (p=0.033). These results suggested a stronger immune response in elderly CTD- 
ILD patients with predominantly IGA immunity. We also found through further analysis that in older adults, serological SII 
and NLR were significantly lower in female CTD-ILD patients than in male CTD-ILD patients. This suggested that 
compared to older male CTD-ILD, older female CTD-ILD patients have lower levels of inflammation and higher immune 
responses in vivo. Under normal circumstances, inflammatory responses must be accompanied by immune responses, but 
immune responses do not necessarily. The presence of an inflammatory response indicates the presence of a high immune 
response in older female CTD-ILD patients. This low inflammatory response/high immune level suggests a poor prognosis. 
Therefore, there are low inflammatory levels/high immune disorders in elderly CTD-ILD patients, especially in elderly 
female CTD-ILD patients.

Lung diffusing dysfunction is an obstacle in the physical diffusion process in which O2, CO2 and other gases 
exchange through the alveolar membrane. Lung diffusing dysfunction is characterized by the carbon monoxide diffusion 
capacity (DLCO, TLCO) <80% in lung function test. Restrictive ventilatory dysfunction is caused by limited lung 
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expansion and retraction with a decrease of TLC in lung function test. The main pathological process of diffusion and 
restriction dysfunction in CTD-ILD is the accumulation and massive deposition of inflammatory cells, myofibroblasts 
and fibroblasts, and some extracellular matrix in the interstitial lung matrix. This leads to alveolar and capillary damage, 
repeated alternation of interstitial tissue damage and repair, eventually causing lung tissue remodeling and pulmonary 
fibrosis. Under the double blow of aging and CTD-ILD disease, elderly CTD-ILD patients are more affected with 
hypoxia and more severely impaired lung function. Our study analysis found that CTD-ILD patients were in a hypoxic 
state (arterial partial pressure of oxygen and alveolar partial pressure of oxygen were reduced), but the difference caused 
by age in arterial blood gas analysis was not statistically significant. Pulmonary dysfunction in CTD-ILD patients was 
dominated by restrictive ventilatory function and diffusion dysfunction, which was instead lower in older CTD-ILD 
patients who developed pulmonary diffusion dysfunction compared to non-older CTD-ILD patients (p=0.047). Although 
older CTD-ILD patients have a more severe systemic immune response, older CTD-ILD patients do not have worse lung 
function and worse blood gas outcomes, consistent with study carried out by Karen et al.37

However, there are some limitations of this study. First, the number of cases was small which needs to be expanded 
before statistical analysis. Second, this study was conducted in a single center; however, a multicenter study is needed to 
validate the above results. Third, all the data above were analyzed retrospectively, and it was not possible to collect and 
analyze the required data in a prospective manner. Fourth, the above cases should be followed up dynamically to observe 
whether there is diagnostic error.

Conclusion
In summary, our study shows that CTD-ILD mainly affects non-elderly and women. Age may not be involved with 
decreased activity tolerance and increased lung function impairment in CTD-ILD patients. However, the elderly patients 
with CTD-ILD, especially the elderly female patients with low inflammation levels and high immune disorders, have 
a poor prognosis. Moreover, the diagnosis should be made clinically as soon as possible by improving pulmonary 
function and pulmonary imaging, with the aim of early treatment, preventing complications, and improving prognosis.
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