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Abstract: Background The pathogenesis of thyroid associated ophthalmopathy (TAO) is still unclear. Studies have proved that 

there are several autoantibodies in TAO patients, and ANCA, as one of the autoantibodies, is positive in some TAO patients, but 

its correlation with the occurrence, development and outcome of TAO is still unclear. Objective To study the correlation between 

ANCA and Thyroid Associated Ophthalmopathy. Methods Prospective observational cohort study was designed. This study was 

approved by the Ethic Commission of Hunan Provincial People’s Hospital/the First Affiliated Hospital of Hunan Normal 

University, and written informed consent was obtained from each Subject before entering this trial. 120 patients diagnosed as 

TAO and visited our hospital from January 2016 to June 2018 were enrolled in the study, including 30 cases in inactive group and 

90 cases in active group [According to the criteria of clinical activity score (CAS)], 42 cases in Mild group and 78 cases in 

Moderate-to-severe and Sight-threatening group (According to the criteria of EUGOGO). The differences in ANCA positive rate 

among above groups and Active group after transferred to Inactive were compared. Results The overall positive rate of ANCA in 

TAO patients was 16.7%. The positive rates in the Inactive group and Active group were respectively 3.33% and 21.11%, and the 

difference was statistically significant (P<0.05). The positive rates of Mild group, Moderate-to-severe group and 

Sight-threatening group were respectively 8.82% and 19.76%, and there was no significant differences statistically (P>0.05). The 

positive rates of Active group reduced to 5.5%, and the difference was statistically significant (P<0.05). Conclusion ANCA can 

reflects the activity of TAO to some extent, which is helpful to guide clinical treatment and prognosis judgment. 
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1. Introduction 

Thyroid-related ophthalmopathy (TAO), also known as 

Graves ophthalmopathy (GO), is a common orbital 

autoimmune disease associated with Graves disease (GD) [1]. 

TAO is characterized by the inflammatory response of the 

post-bulbar tissue resulting in the excessive deposition of 

highly hydrophilic glycosaminoglycan (GAG) and / or the 

increase of post-bulb adipose tissue, which in turn leads to an 

increase in orbital connective tissue and extraocular muscle 

volume. Early pathological changes are inflammatory 

reactions caused by inflammatory cell infiltration and edema, 

and late stages are degeneration and fibrosis of tissues. The 

pathogenesis of TAO is currently unknown, and may be 

related to immunity, genetics and the environment. During the 

onset of TAO, inflammatory factors of orbital fibroblasts are 

highly secreted, such as TNF-α, IL-6, IL-10, etc. The secretion 

of these inflammatory factors participates and affects the 

progress of TAO [2]. 

Studies have shown that there are several autoantigens and 

their corresponding serum antibodies in TAO patients, 

including thyroid stimulating hormone receptor (TSHR), 

myosin antigen, G2S, flavin protein, α-lining protein, grape 

Membrane autoantigen (uveal autoantigen with coiled coil 
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domains and ankyrin repeats (UACA)) and troponin 

(calsequesyrin) and other related antigens and corresponding 

antibodies [3, 4]. As a type of autoantibodies, antineutrophil 

cytoplasmic antibody (ANCA) is positive in some TAO 

patients. In this study, 120 patients with TAO in different 

stages and grades were taken as the research object. The 

correlation between ANCA and TAO was analyzed by 

detecting serum ANCA. 

2. Materials and Methods 

2.1. General Information 

A total of 120 patients who were diagnosed with TAO in our 

hospital from June 2016 to January 2018 were collected, 

including 31 males and 89 females, aged 11-72 years (mean 

45.25 ± 4.63 years). The inclusion criteria used the Bartly 

diagnostic criteria [5]. According to the clinical activity score 

(CAS) of TAO [6] (clinical activity score, CAS), patients were 

divided into: group A active period (90 cases, CAS score ≥ 3 

points), group B stationary period (30 cases, CAS score<3 

points)); Refer to the European Group on Graves' Orbitopathy 

(EUGOGO) guidelines for determining the severity of disease 

[7] divided into mild group (42 cases), moderate to severe and 

threatening vision group (78 cases); included Criteria: Meet 

one of the following (1) + (2), (3), (4), (5); or (2) + (3), (4), (5): 

(1) eyelid retreat; (2) abnormal thyroid function; (3) 

exophthalmos; (4) extraocular muscle involvement;. 

Exclusion criteria: (1) Combined with other eye diseases; (2) 

Patients with vasculitis-related diseases; (3) Those who 

received antithyroid treatment within half a year before the 

test; (4) Those who were lost to follow-up. 

The study was approved by the Hunan Provincial People's 

Hospital / The First Affiliated Hospital of Hunan Normal 

University Biomedical Ethics Committee (Lot No.: 2016 

Scientific Research Lun Shen (29)). All patients and their 

families were informed of the purpose and significance of the 

study and signed informed consent before the trial. 

2.2. Method 

3ml venous blood was collected from each subject on an 

empty stomach and stored at 2-8°C. For patients with active 

TAO, follow-up observations in the outpatient clinic, based on 

the CAS score, determine that the blood will be drawn again 

and tested for ANCA after entering the quiescent period. The 

detection method can be used to detect anti-myeloperoxidase 

(MPO), protease 3 (PR3), and renal small Sphere basement 

membrane (GMB) IgG antibody ELISA kit and indirect 

immunofluorescence detection ANCA kit, manufacturer: 

Oumeng Medical Laboratory Diagnosis Co., Ltd., the 

detection instrument is: EUROIMMUN Analyzer 1. 

2.3. Statistical Method 

SPSS 22.0 was used to analyze the statistics. Comparisons 

between groups were performed using the χ
2
 test (among them, 

the stationary phase and the active phase, the mild group and 

the moderate-to-severe, and threatened vision groups were 

compared using a corrected χ
2
 test), P<0.05 was considered 

statistically significant. 

3. Results 

The study subjects were divided into the static period and 

active period group according to the CAS scoring method, and 

the ANCA test results (Table 1) passed the corrected χ
2
 test, 

and the difference between the two groups was significant (χ
2
 

= 3.92, P<0.05). 

The study subjects were divided into mild group, moderate 

to severe group, and threatened vision group according to the 

EUGOTAO grouping. The ANCA test results (Table 2) also 

passed the corrected χ
2
 test. And there was no significant 

difference between the two groups (χ
2
 = 3.23, P>0.05). 

Comparing the ANCA test results before and after resting in 

active TAO patients (Table 3), the difference is significant (χ
2
 

= 8.12, P<0.05). 

Table 1. ANCA test results grouped by activity. 

Group 
ANCA results 

Total 
Positive Negative 

Quiescent group 1 29 30 

Active group 19 71 90 

Total 20 100 120 

Table 2. ANCA test results grouped by EUGOGO. 

Group 
ANCA results 

Total 
Positive Negative 

Mild 3 39 42 

Moderate, severe and threatening vision 17 61 78 

Total 20 100 120 

Table 3. ANCA test results before and after stabilization in patients in the 

active group. 

Group 
ANCA results 

Total 
Positive Negative 

Active group (before stabilization) 19 71 90 

Active group (after stabilization) 5 85 90 

Total 24 156 180 

4. Discussion 

TAO is an autoimmune disease, but the specific 

pathogenesis is not clear. Studies have shown that there are 

several autoantigens and their corresponding serum antibodies 

in TAO patients, including TSHR, ocular myosin antigen, G2S, 

flavin, α-lining protein, UACA, and troponin and other related 

antibodies and corresponding antibodies. 

ANCA is an autoantibody that targets neutrophil granule 

components and monocyte lysosomes. It is divided into 

neutrophil cytoplasmic type (C-ANCA) and perinuclear type 

(PANCA) according to the site of indirect 

immunofluorescence [8]. It also can be used as a serological 

marker antibody for systemic necrotizing small vasculitis, and 

has certain predictive value for its remission and recurrence 

[9]. We found in the clinic that some TAO patients, especially 
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active TAO patients, have positive serological ANCA tests, so 

it is unknown whether ANCA as one of the autoantibodies 

participates in the occurrence, development and outcome. 

In this group of data, the positive rate of ANCA is 16.7%, 

but antithyroid drugs can also cause ANCA positive. Since 

1993, Dolman [10] and others first proposed [11, 12] that 

propylthiouracil (PTU) can cause ANCA-associated vasculitis, 

It has been reported at home and abroad that ANCA-positive 

vasculitis may occur in patients with hyperthyroidism after 

taking PTU. The thiourea antithyroid drugs methimazole 

(MMI) and PTU can cause ANCA positive, especially PTU is 

common, and the positive rate of ANCA caused by PTU 

reported in the literature can reach more than 40% [13]. 

Foreign Sera N [14] and other reports even reached 64%. 

Therefore, this study excluded patients who had received 

antithyroid therapy within six months before the test. 

In this group of data, the positive rates of the quiescent 

group in the mobility group were 3.33% and 21.11%, 

respectively; the positive rates of the mild group and moderate, 

severe, and threatening vision groups were 8.82% and 19.76%, 

respectively. The difference in results may be related to the 

lack of time for patients to stop taking antithyroid drugs after 

active use. After cessation of thiourea antithyroid drugs, 

serum ANCA levels in patients with simple ANCA-positive 

patients can gradually decrease to become negative, but for 

patients with ANCA-associated microangiitis, the 

ANCA-positive duration can reach several years [15]. 

Therefore, in the next study, it is necessary to expand the 

sample content and further extend the follow-up observation 

time, especially to observe the correlation between the time of 

ANCA negative and clinical outcome in TAO patients, and 

provide theoretical basis for clinical diagnosis and prognosis 

evaluation. 

5. Conclusion 

ANCA can reflects the activity of TAO to some extent, 

which is helpful to guide clinical treatment and prognosis 

judgment. 
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