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Abstract

Objective: To investigate the clinical value of peripheral serum levels of Surfactant Protein D (SP-D),
anti-melanoma differentiation-associated gene 5 (MDA5), Insulation (IL-6) and Tumor Necrosis Factor
(TNF-α) in the prognosis of the degree of Connective Tissue Disease combined with Interstitial Lung
Disease (CTD-ILD).
Methods: 339 CTD-ILD patients, 184 CTD patients and 64 healthy volunteers in our hospital from
January 2010 to December 2015 were enrolled into the study. The clinical symptoms, the test of High
Resolution CT (HRCT) and lung function of all patients were detected and compared between the CTD-
ILD and CTD patients. The serum levels of SP-D, anti-MDA5, IL-6, TNF-α were detected by ELISA
among the three groups.
Results: The mean serum levels of SP-D, anti-MDA5, IL-6, TNF-α of CTD-ILD patients and CTD
patients were both higher than the control group (P<0.05); and the mean serum levels of SP-D, anti-
MDA5, IL-6 of CTD-ILD patients was higher than CTD patients (P<0.05). The mean level of SP-D of
CTD-ILD patients with pant was higher than the patients without pant (P<0.05); the mean level of anti
MDA5 of CTD-ILD patients with rash was higher than the patients without rash (P<0.05); the mean
level of TNF-α of CTD-ILD patients with atony or cough was higher than the patients without atony or
cough (P<0.05). The serum levels of SP-D, anti-MDA5, IL-6, TNF-α in CTD-ILD patients were related to
the degree of pulmonary ventilation disorder and pulmonary diffuse dysfunction.
Conclusion: The detection of SP-D, anti-MDA5, IL-6, TNF-α of CTD-ILD patients could be helpful to
diagnose the degree of connective tissue disease combined with interstitial lung disease.
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Introduction
ILD is different non-tumor, non-infection pulmonary diffuse
disease groups during immunopathological process caused by
various pathogenic factors. Until now, it is found that about
1000 ILD types in clinic [1,2]. CTD belongs to body injury
disease caused by abnormal autoimmune system, of which,

ILD is one of common CTD complications, which induce
failure of kidney function even death easily [3,4]. The onset of
CTD-ILD is increasingly gradually, it has no typical clinical
indications. So the diagnosis is difficult. Lung biopsy and
HRCT are the common method for ILD clinical diagnosis [5].
But trauma of biopsy is big, and the material is limited.
Iconography features of HRCT are atypical, easily causing
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misdiagnosis [6]. Therefore, finding specific serum markers
have important clinical significance for diagnosing and treating
CTD-ILD. This study provides experimental basis for clinical
diagnosis and treatment by exploring the differences between
pulmonary surface active SP-D, MDA5, IL-6, TNF-α level and
normal subjects of serum in CTD-ILD patients and predicting
ILD conditions.

Materials and Methods

Clinical materials
Ethical approval was given by the medical ethics committee of
State Key Laboratory of Respiratory Disease, Guangzhou
Institute of Respiratory Health, The First Affiliated Hospital of
Guangzhou Medical University with the following reference
number: 2013014, CTD-ILD group: This study selected 339
CTD-ILD patients in the international respiratory department
and ICU of our hospital from June 2013 to May 2017. All
patients were given HRCT examination and X-ray. Complains
contain cough, short of breath, dyspnea and so on. There were

156 male patients and 183 female patients. The age was from
26 to 75 y old. The average age was 49.34 ± 9.62 y old. The
course was from 1 to 21 y. There were 88 RA-ILD, 73 SLE-
ILD, 52 PM/DM-ILD, 37 SS-ILD, 35 MCTD-ILD, 27Ssc-ILD,
14 AOSD-ILD and 13 SV-ILD. All patients met the
corresponding diagnostic criteria by the public.

CTD group without ILD: This study selected 184 CTD
patients without ILD in the rheumatic immunity of our hospital
from January 2010 to December 2015. There were 78 male
patients and 106 female patients. The age was from 22 to 78 y
old. The average age was 51.17 ± 10.43 y old. The course was
from 3 months to 24 y. There were 71 RA, 44 SLE, 23
PM/DM, 17 MCTD, 8 Ssc, 3 AOSD and 4 SV. All patients met
the corresponding diagnostic criteria by the public.

Normal control group: This study selected 64 healthy
volunteers with health examination in outpatients of our
hospital from January 2010 to December 2015 as the control
group. There were no statistical differences in clinical data of
patients between three groups, it had comparability, P>0.05
(Tables 1 and 2).

Table 1. Analysis of general data of admitted subjects.

Group Patients number
(case)

Average age (y old) Sex (case) Average course
(y)

Glucocorticoid use
(case)

Immunosuppressant use
(case)

Male Female

The control group 64 47.82 ± 10.75 29 35 - - -

CTD-ILD 339 49.34 ± 9.62 156 183 4.37 ± 5.16 21 (6.19%) 30 (8.85%)

CTD 184 51.17 ± 10.43 78 106 5.79 ± 5.52 10 (5.43%) 13 (7.07%)

Table 2. Primary disease classification comparison of patients in two groups (n, %).

Group Patients
number

RA SLE PM/DM SS MCTD Ssc AOSD SV

CTD-ILD 339 88 (25.96) 73 (21.53) 52 (15.34) 37 (10.91) 35 (10.32) 27 (7.96) 14 (4.13) 13 (3.83)

CTD 184 71 (38.59) 44 (23.91) 23 (12.5) 14 (7.61) 17 (9.24) 8 (4.35) 3 (1.63) 4 (2.17)

Inclusive criteria: First, all patients were given chest HRCT
examination within three days after admitted into hospital;
second, meeting ILD diagnostic criteria; third, patients or their
families had signed informed consent form; fourth, this study
has approved by ethic committee in our hospital.

Exclusive criteria: First, patients who not met the inclusive
criteria above; second, patients with pulmonary infection;
third, patients with tuberculosis; fourth, pulmonary lesions
caused by environment, physical factor, drug factor and
smoking and so on; fifth, patients accompanied with other
blood system, alimentary system and malignant tumor; sixth,
emotional disorder patients; seventh, patients with obvious
abnormal hemotological indexes: WBC less than 4 × 109/l or
PLT less than 100 × 109/l.

Pulmonary function examination: Using FGC-A+ type
automatic pulmonary function measurement instrument to

detect pulmonary function of CTD-ILD patients, including
ventilation function and DLCO. Injury degree of lung
ventilation can be divided into: slight: FVC from 79 to 60,
FEV1 was from 79 to 60, FEV1R% was from 79 to 60, and
MVV was from 79 to 60. Moderate: FVC was 59 to 50, FEV1
was 59 to 40, FEV1R% was 59 to 40, and MVV was 59 to 50.
Severe: FVC less than 50, FEV1 less than 40, MVV less than
50. Grading of DLCO injury degree: slight: DLCO was from
89 to 66%. Moderate: DLCO was from 65 to 46%. Severe:
DLCO less than 45%.

Iconography examination: Using Toshiba Asteion 4 layer
spiral CT to do HRCT scanning. Scanning parameter of HRCT
was 135 KV, 200 mA. They were wheelbase scanning. The
thickness of layer was 1 mm. Layer distance was 5 mm. The
calculation methods of bone window, do 1 × 4 scanning in 1cm
level over aortic arch, carina and diaphragm.
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Instruments and reagents
SP-DELISA kits, human anti MDA5 antibody ELISA reagent
kits, human IL-6ELISA kits and human TNF-α ELISA kits
were bought from Shanghai Jianglai Biotech limited company.

Observation indexes
Collecting 5 ml peripheral vein blood of all subjects, then put
into EDTA anticoagulative tube. According to the operation of
ELISA kits to do the specific operation. SP-D, anti MDA5
antibody, IL-6 and TNF-a level in serum of subjects were
detected.

Statistical management
This study used SPSS 21.0 statistical software to do t-test and
χ2 test between two groups. Measurement data used paired t-

test to compare data between two groups. Enumeration data
used χ2 test or Fisher’s exact test. P<0.05, there were statistical
differences.

Results

Comparison of SP-D, anti-MDA5 and TNF-α level in
serum of patients in two groups
SP-D, anti-MDA5 antibody, IL-6 and TNF-a level in serum of
patients in two groups all higher than subjects in normal
control group, there were statistical differences (P<0.05). In
addition, SP-D, anti-MDA5 antibody, IL-6 in serum of patients
in CTD-ILD group all higher than CTD patients, there were
statistical differences (P<0.05). There were no obvious
differences in TNF-α level of patients in two groups (P>0.05,
Table 3).

Table 3. Comparison of SP-D, anti-MDA5 and TNF-α level in serum of patients in three groups (x ̄ ± s).

Group SP-D (ng/ml) Anti-MDA5 antibody (ng/ml) IL-6 (pg/ml) TNF-α (pg/ml)

The control group 51.27 ± 23.49 0 6.45 ± 1.18 3.79 ± 1.15

CTD-ILD 102.19 ± 9.83a 56.53 ± 13.26a 30.35 ± 3.73a 12.43 ± 3.07a

CTD 80.41 ± 8.79bc 24.77 ± 8.48bc 16.42 ± 3.28bc 14.18 ± 4.22b

Note: aCTD-ILD compared with the control group, P<0.05; bCTD compared with the control group, P<0.05; cCTD compared with CTD-ILD, P<0.05.

Comparison of SP-D, anti-MDA5 and TNF-α level in
serum of patients with different primary disease type
of CTD-ILD
Antibody level of MDA5 antibody in serum of SS-ILD patients
was 0. Anti-MDA5 antibody level in serum of PM/DM-ILD
patients was the most high. Anti-MDA5 antibody level in
serum of other CTD-ILD patients compared with SS-ILD and
PM/DM-ILD patients, there were statistical differences
(P<0.05). There were no statistical differences in SP-D, IL-6
and TNF-α level in serum of patients with different primary
disease types of CTD-ILD group (P>0.05, Table 4).

Table 4. Comparison of SP-D, anti-MDA5, IL-6 and TNF-α level in
serum of patients with different primary disease type of CTD-ILD (x ̄ ±
s).

Group SP-D (ng/ml) Anti-MDA5
antibody (ng/ml)

IL-6 (pg/ml) TNF-α
(pg/ml)

RA-ILD 83.36 ±
22.53

23.48 ± 7.55de 35.41 ± 4.57 9.18 ± 1.24

SLE-ILD 84.09 ±
23.14

31.52 ± 13.03de 32.87 ± 5.16 10.06 ± 1.53

PM/DM-ILD 92.78 ±
26.11

72.81 ± 23.45d 23.49 ± 7.25 7.48 ± 1.58

SS-ILD 95.63 ±
27.75

0e 28.85 ± 4.26 14.29 ± 1.16

MCTD-ILD 91.94 ±
25.08

27.56 ± 11.39de 33.81 ± 5.97 10.44 ± 1.73

Ssc-ILD 87.72 ±
22.59

30.41 ± 8.65de 25.46 ± 5.73 14.25 ± 2.46

AOSD-ILD 89.48 ±
26.65

36.49 ± 12.63de 28.38 ± 6.27 10.85 ± 0.92

SV-ILD 97.51 ±
20.74

33.75 ± 10.74de 31.89 ± 6.02 14.01 ± 1.01

Note: dCompared with SS-ILD patients, P<0.05.

The relations between SP-D, anti-MDA5, IL-6, TNF-α
level in serum of CTD-ILD patients and clinical
manifestations
According to the main clinical manifestations of CTD-ILD, it
can be divided group whether had rash, group whether had
fatigue, group whether had cough, group whether had short of
breath, group whether had chest pain, group whether had
Raynaud phenomenon.

According to detection results showed that SP-D level in serum
of patients without short of breath lower than patients with
short of breath there were statistical differences (P<0.05). Anti-
MDA5 antibody level in serum of patients without rash lower
than patients with rash, there were statistical differences
(P<0.05). TNF-α level in serum of patients without fatigue and
cough lower than patients with fatigue and cough, there were
statistical differences (P<0.05). SP-D, anti-MDA5, IL-6, TNF-
α level in serum of other clinical symptoms in negative
subgroup and positive subgroup were similar, there were no
statistical differences (P>0.05, Table 5).
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Comparison of SP-D, anti-MDA5, IL-6, TNF-α level
in serum of CTD-ILD patients of different
iconography and lung function
According to different manifestations of HRCT iconography
results of CTD-ILD patients, they can be divided into ground
glass opacity subgroup (187 cases) and honeycomb opacity
subgroup (152 cases).

For patients with normal or slight disorder ventilation, IL-6 and
TNF-α in serum of patients in ground glass opacity subgroup
compared with honeycomb opacity subgroup, there were
statistical differences (P<0.05). For patients with moderate and
severe disorder ventilation, SP-D and anti-MDA5 in serum of
patients in ground glass opacity subgroup compared with
honeycomb opacity subgroup, there were statistical differences
(P<0.05). In addition, for patients with honeycomb opacity, SP-
D and IL-6 in serum of patients with moderate and severe
disorder ventilation compared with patients with normal or

slight disorder ventilation, there were statistical differences
(P<0.05, Table 6).

For patients with normal or slight diffuse function disorder, SP-
D level in serum of patients in ground glass opacity subgroup
higher than honeycomb opacity subgroup, there were statistical
differences (P<0.05). For patients with moderate or severe
diffuse function disorder, anti-MDA5 antibody in serum of
patients in ground glass opacity subgroup higher than
honeycomb opacity subgroup, there were statistical differences
(P<0.05). In addition, for patients with ground glass opacity,
SP-D level in serum of patients with moderate or severe diffuse
function disorder lower than normal or slight disorder patients,
there were statistical differences (P<0.05). For patients with
honeycomb opacity, anti-MDA5 antibody in serum of patients
in moderate or severe diffuse function disorder lower than
patients with normal or slight diffuse function disorder, there
were statistical differences (P<0.05, Table 7).

Table 5. The relations between SP-D, anti-MDA5, IL-6, TNF-α level in serum of CTD-ILD patients and clinical manifestations (x ̄ ± s).

Clinical features Patients number SP-D (ng/ml) A nti-MDA5antibody (ng/ml) IL-6 (pg/ml) TNF-α (pg/ml)

Rash Yes 85 84.16 ± 21.79 69.16 ± 9.47 33.84 ± 6.78 12.37 ± 1.24

No 254 87.34 ± 23.25 43.81 ± 7.32f 29.45 ± 7.86 11.49 ± 1.58

Fatigue Yes 241 88.78 ± 21.54 54.33 ± 9.96 32.87 ± 6.73 14.25 ± 1.21

No 98 89.12 ± 25.47 52.84 ± 8.27 33.62 ± 7.16 7.68 ± 0.84f

Cough Yes 171 86.57 ± 23.19 59.39 ± 7.54 30.76 ± 8.59 14.19 ± 1.01

No 168 92.51 ± 20.46 60.82 ± 9.31 23.91 ± 9.07 10.47 ± 0.75f

Short of breath Yes 193 98.62 ± 27.75 62.77 ± 8.41 28.63 ± 5.42 12.47 ± 1.76

No 146 74.49 ± 22.23f 59.76 ± 8.83 30.27 ± 6.57 10.29 ± 1.19

Chest pain Yes 126 91.94 ± 25.08 60.18 ± 11.26 36.44 ± 8.93 10.31 ± 1.42

No 213 95.32 ± 27.78 60.17 ± 7.49 30.45 ± 6.62 8.75 ± 0.67

Raynaud
phenomenon

Yes 82 90.71 ± 20.43 64.54 ± 10.38 29.95 ± 8.98 12.13 ± 1.35

No 257 91.34 ± 19.87 7.48 ± 9.79 31.26 ± 9.31 11.26 ± 1.38

Note: fComparison between two subgroup, P<0.05.

Table 6. Comparison of SP-D, anti-MDA5, IL-6, TNF-α level in serum of CTD-ILD patients of different iconography and lung function (x ̄± s).

Ventilation
function

HRCT n SP-D (ng/ml) Anti-MDA5 antibody
(ng/ml)

IL-6 (pg/ml) TNF-α (pg/ml)

Normal or slight Ground glass opacity 122 101.32 ± 21.74 23.59 ± 7.26 28.79 ± 3.15 8.76 ± 0.87

Honey comb opacity 103 99.86 ± 24.33 28.63 ± 10.52 18.48 ± 3.99f 12.34 ± 1.25f

Moderate or severe Ground glass opacity 65 93.52 ± 20.68 36.71 ± 7.14 31.26 ± 5.03 12.73 ± 0.96

Honey comb opacity 49 81.75 ± 17.26fg 22.86 ± 11.63f 29.85 ± 4.11g 10.84 ± 1.05

Note: fComparison of ventilation function between two subgroups, P<0.05; comparison of gHRCT between two subgroups, P<0.05.
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Diffusion
function

HRCT n SP-D (ng/ml) Anti-MDA5 antibody
(ng/ml)

IL-6 (pg/ml) TNF-α (pg/ml)

Normal or slight Ground glass opacity 138 102.47 ± 21.65 27.73 ± 7.46 26.41 ± 4.23 9.77 ± 1.31

Honey comb opacity 117 87.32 ± 22.89f 28.45 ± 9.68 25.44 ± 3.86 10.84 ± 0.98

Moderate or
severe

Ground glass opacity 49 92.83 ± 21.75g 35.86 ± 7.29 30.20 ± 5.49 12.54 ± 1.17

Honey comb opacity 35 91.42 ± 24.12 16.24 ± 5.35fg 26.83 ± 4.27 13.57 ± 1.06

Note: fComparison of diffusion function in two subgroups, P<0.05; comparison of gHRCT in two subgroups, P<0.05.

Discussion
CTD is the common autoimmune system diseases in clinic at
present, it mainly injuries connective tissue and vessels of
whole body, such as pulmonary interstitial disease [7]. The
main indications of CTD-ILD are inflammation and fibrosis in
lung. The pathogenesis was unclear. It was usually in female
patients [8]. This study selects 339 patients in respiratory
department of our hospital. Female patients account for
53.98%. Because of different primary diseases of CTD-ILD,
pathological manifestations of patients are multiple, RA, SLE
and PM/DM are common [9]. In recent years, with the wide
application of HRCT and lung function examination, diagnosis
rate of CTD-ILD increases significantly. But there are still a
certain error diagnosis and omission diagnosis [10,11].
Therefore, exploring serum markers of CTD-ILD patients has
significant effects for diagnosing and predicting conditions.

SP-D protein was synthesized and expressed by epithelial cells
of end in alimentary tract, it has close relations with lung
fibrosis, which can lower tension of alveolar surface,
participate immune reaction of lung [12]. In this study, SP-D
level of CTD-ILD patients and CTD patients higher than
normal level obviously. SP-D level of CTD-ILD patients
higher than CTD patients, there are statistical differences
(P<0.05). It shows SP-D level has positive correlations with
degree of lung injuries. Except short of breath, the influences
of various clinical manifestations of patients on SP-D level
changes are not obvious, it also shows that SP-D has relations
with lung injuries indirectly. For patients with moderate and
severe disorder ventilation and with normal or slight disorder
ventilation, SP-D level in serum of patients with honeycomb
opacity lower than ground glass opacity patients, it shows SP-
D may participate occurrence of early pulmonary alveoli
inflammation.

Anti-MDA5 antibody belongs to viral sensor in cells, it can
identify RNA virus quickly, launch immune response of body
[13-15]. In this study, anti-MDA5 antibody level in serum of
CTD-ILD patients and CTD patients higher than normal level
obviously, and anti-MDA5 antibody level of CTD-ILD patients
higher than CTD patients, there are statistical differences
(P<0.05). Anti-MDA5 antibody level in serum of PM/DM-ILD
patients higher than other CTD-ILD patients obviously, and it
has close relations with symptoms of rash. In addition, in this
study, anti-MDA5 antibody level in ground glass opacity
patients higher than honeycomb opacity patients. It is similar to
SP-D. Anti-MDA5 antibody may participate for the occurrence

of early pulmonary alveolar inflammation, which can be serum
markers detection of CTD-ILD onset in early stage.

IL-6 is small-molecular glycopeptides secreted by activated T
lymph cells. There are studies shows that IL-6 has close
relations with fibrosis of pulmonary interstitium [16,17]. In this
study, IL-6 level in serum of CTD-ILD and CTD patients
higher than normal level obviously, IL-6 level of CTD-ILD
patients higher than CTD patients (P<0.05). Furthermore, for
patients with normal and slight disorder ventilation, IL-6 level
in serum of honeycomb opacity patients lower than ground
glass opacity patients, it shows IL-6 plays an important
function in early stage of alveolar inflammation even stage of
pulmonary fibrosis.

TNF-α is an inflammatory cell factor secreted by mononuclear
phagocyte, it can promote inflammatory reactions of phagocyte
combined with IL-6 [18,19]. In this study, TNF-α level in
serum of CTD-ILD and CTD patients higher than the control
group, but there are no statistical differences between them. It
shows TNF-α hasn’t specificity for judging whether CTD
patients combined with ILD. In addition, clinical symptoms of
fatigue, cough etc. have close relations with TNF-α level. For
patients with normal or slight disorder ventilation, TNF-α level
in serum of honeycomb opacity patients higher than ground
glass opacity patients, it shows that TNF-α participates the
process of pulmonary fibrosis.

In conclusion, SP-D and anti-MDA5 antibody can be the early
detection index of CTD-ILD patients. IL-6 and TNF-α can be
the detection index for pulmonary fibrosis, which has
significant clinical guide for judging and predicting CTD-ILD
conditions, and provides experimental basis for clinical
treatment methods selection.
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