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ABSTRACT
Objective Primary immune thrombocytopaenia (ITP) 
is highly heterogeneous. ANA- positive primary ITP may 
resemble the preclinical stage of connective tissue 
diseases (CTDs), but is still considered primary ITP due 
to a controversial CTD risk assessment in this group. The 
objective of this study was to clarify the risk of CTD in 
ANA- positive patients with primary ITP.
Methods We performed a retrospective cohort study 
and a meta- analysis. 586 patients with newly diagnosed 
primary ITP were followed up and Cox regression analyses 
were used to analyse the associations of ANA positivity 
and other immune parameters with CTD development.
Results The mean follow- up time was 37 (19–56) 
months. ANA was positive in 21.33% (125 of 586) of 
patients with primary ITP in our retrospective cohort, and 
the overall rate of ANA positivity in the meta- analysis 
was 17.06% (369 of 2163). The adjusted HR for CTD 
in ANA- positive primary ITP was 6.15 (95% CI 2.66 to 
14.23, p<0.001). Five patients in the ANA- positive group 
developed SLE (5 of 125, 4.0%), significantly higher than 
in the ANA- negative group (0 of 461, 0%). A clinical model 
combining ANA, anti-Sjogren’s syndrome A antibody and 
C3 was successfully developed to predict the risk of CTD 
in patients with primary ITP. Increased risk of CTD (risk 
ratio=12.43, 95% CI 7.91 to 19.55, p<0.00001), especially 
SLE (risk ratio=30.41, 95% CI 13.23 to 69.86, p<0.00001), 
among ANA- positive patients with primary ITP was 
confirmed by a meta- analysis of previous studies and the 
present study.
Conclusions The findings suggest that ANA- positive 
primary ITP is a clinical entity distinct from other primary 
ITPs and is associated with increased risk of developing 
CTDs, especially SLE.

INTRODUCTION
Immune thrombocytopaenia (ITP) is charac-
terised by a platelet count  of <100×109/L due 
to an immune destruction of platelets and is 
classified as primary or secondary ITP based 
on the presence of underlying diseases.1 
Primary ITP is a diagnosis of exclusion with 
great heterogeneity in its pathogenesis and 
clinical outcomes.2 However, little is known 

about the subsets of primary ITP and the best 
targeted therapy for patients with primary 
ITP.

Positive ANA is a distinct characteristic of 
connective tissue diseases (CTDs), including 
SLE, Sjogren’s syndrome, antiphospho-
lipid syndrome (APS) and undifferentiated 
connective tissue diseases (UCTD). It has been 
well recognised that ANA can be detected in 
some patients with primary ITP who do not 
meet the diagnostic criteria for any defined 
CTD.3 Thus, it has been proposed that posi-
tive- ANA primary ITP might be a distinct 
subset of primary ITP due to the risk of devel-
oping CTD following the first standardisation 
guideline for ITP in 2009.4 However, current 
standard still considers these patients to have 
primary ITP, and the treatment strategy for 
these patients is similar to those with other 
primary ITPs due to the controversial results 
of studies assessing the risk of CTD.3

The presence of positive ANA and throm-
bocytopaenia are both closely associated with 

Key messages

What is already known about this subject?
 ► Patients with primary immune thrombocytopaenia 
(ITP) are a heterogeneous population, but little is 
known about the subclassification of primary ITP 
clinically.

What does this study add?
 ► ANA- positive primary ITP is a distinct subgroup of 
primary ITP associated with a high risk of developing 
connective tissue diseases (CTDs), especially SLE.

How might this impact on clinical practice or future 
developments?

 ► This study proposes a prediction model which might 
assist clinicians in identifying individual patients with 
primary ITP at high risk of CTD especially in the first 
4 years after the first established ITP diagnosis.
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CTDs, especially with SLE. Patients with ANA- positive 
primary ITP may resemble the preclinical stage of SLE 
in some situations. It is sometimes struggling for a rheu-
matologist to make the most appropriate treatment 
strategy for these patients because the principles in SLE 
and primary ITP treatment are quite different especially 
in terms of maintenance therapy. Their prognosis and 
impact on quality of life are also quite different.

To appropriately assess the similarities and differences 
between ANA- positive primary ITP and other primary 
ITPs, it is necessary to comprehensively clarify the impact 
of ANA positivity on the prognosis of ITP. Hence, we 
conducted a retrospective cohort study on the risk of CTD 
in ANA- positive primary ITP and additionally performed 
a meta- analysis on previous studies as well as the present 
study to assess the overall risk of CTD development in 
ANA- positive patients with primary ITP. We also explored 
potential factors associated with risk of CTD development 
in ANA- positive patients with primary ITP.

METHODS
Study participants
This study was a retrospective cohort study assessing the 
risk of CTD in patients with primary ITP with positive 
ANA. Informed consent to publish was obtained.

The study design is shown in online supplemental figure 
1. Patients with isolated thrombocytopaenia as the first 
clinical manifestation and were diagnosed with primary 
ITP in both the inpatient and outpatient departments 
of our hospital between 2014 and 2020 were reviewed. 
The inclusion criterion was primary ITP. The criteria 
for diagnosis of primary ITP were based on the Interna-
tional Working Group (IWG) guidelines.1 5 The exclusion 
criteria were as follows: infections, severe hepatic and 
renal insufficiency, autoimmune thyroid disease, other 
haematological diseases, cancer, active hepatitis, liver 
cirrhosis, hypersplenism, gestational thrombocytopaenia, 
pseudo- thrombocytopaenia, drug- induced thrombocyto-
paenia, CTDs, repeated hospitalisation and without data 
on immune tests. A total of 803 patients with primary ITP 
with available data on autoantibody profile were included 
in this study. Of these, 217 patients were lost to follow- up. 
There were no differences in characteristics, including 
age, gender, ANA positivity, platelet count or extractable 
nuclear antigen antibody (ENA) positivity, between ITP 
populations who were successfully followed up and those 
who failed follow- up (online supplemental table 1).

Assessment of CTD development and relevant variables
Participants were followed up by telephone interview 
from the time they were diagnosed with ITP. An iden-
tical, detailed questionnaire on the presence of symp-
toms related to CTDs, including fever, arthralgias, joint 
swelling, joint deformity, Raynaud’s phenomenon, etc, 
as well as the treatment regimen and response to treat-
ment, was administered to each patient during the inter-
view. Patients who met the diagnostic criteria for CTDs 

(including SLE, primary Sjogren’s syndrome (pSS), APS, 
UCTD, etc) were defined as the main outcome of this 
study. The diagnostic criteria for CTDs were according 
to the guidelines of ACR (American College of Rheuma-
tology)/EULAR (European Alliance of Associations for 
Rheumatology) .6–11 Baseline information of each patient 
at the time of ITP diagnosis, including age, sex, clinical 
manifestations and laboratory findings such as platelet 
level, was recorded and analysed. Severity of bleeding 
manifestations at onset was assessed by the ITP Bleeding 
Scale.12 Resistance to steroids was defined as refractory 
to glucocorticoid (GC) treatment with a platelet count 
remaining <30×109/L or less than a twofold increase from 
baseline platelet count, or bleeding, or dependence on 
GC following 4 weeks of treatment. Immunological tests 
including presence of ANA, anti- dsDNA (double strand 
DNA) antibody, ENA (EUROIMMUN, DL1590- 6401- 8), 
level of C3, level of C4 and level of immunoglobulins 
were also recorded and analysed. ANA was detected by 
indirect immunofluorescence using Human epithe-
lial type 2 (HEp- 2) cells as the substrate (ANA; EURO-
IMMUN, FA1510- 1010- 1) and was defined as positive in 
titre ≥1:100. Anti- dsDNA antibody was detected by immu-
noblotting (EUROIMMUN, DL1590- 6401- 8), and immu-
nofluorescent test (EUROIMMUN, FA 1572–1005) was 
used for verification when positive.

Statistical analysis
Data are shown as mean with SD or median with 25th–
75th percentiles (Q25–Q75) based on the means of 
distribution. Categorical data are shown as number with 
percentages. Differences in continuous data between 
groups were evaluated by either Student’s t- test or Mann- 
Whitney U test. Differences in binary data between groups 
were evaluated by χ2 test or Fisher’s exact test. Univariable 
and multivariable Cox regression analyses for CTD- free 
survival were performed to identify potential factors asso-
ciated with risk of CTD, and HRs with 95% CIs were calcu-
lated. Based on the results of multivariate Cox regression 
analyses, a CTD risk prediction model was established, 
and a predictive nomogram for CTD development was 
further constructed using the ‘rms’ package in R (V.3.6.1; 
R Foundation). Analyses were performed using STATA 
V.12.0. P<0.05 was considered statistically significant. All 
authors had access to primary clinical data.

Meta-analysis
Both medical subject headings and text words for the 
terms ‘primary immune thrombocytopenia’ and ‘antinu-
clear antibody’ were combined during literature search 
in PubMed, Embase and Cochrane Library without 
any restrictions prior to 20 January 2020. Studies were 
included when the risk of CTD development in patients 
with primary ITP during follow- up was analysed and 
excluded if they were case reports, reviews or studies 
without sufficient data for data synthesis. Random- effect 
or fixed- effect meta- analysis was performed to pool the 
risk ratio (RR) with 95% CI on the association between 
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ANA positivity and risk of CTD among patients with 
primary ITP. Heterogeneity across studies was checked by 
I2 test, and an I2 more than 50% suggested high hetero-
geneity. Subgroup analyses were conducted according to 
risk of developing SLE among patients with ITP. All anal-
yses were performed by STATA V.12.0. P<0.05 was consid-
ered statistically significant. The registration ID in the 
international prospective register of systematic reviews 
(PROSPERO) is CRD42020158541.

RESULTS
Characteristics of ANA-positive patients with primary ITP
A total of 586 patients with primary ITP were success-
fully followed up and analysed. ANA was positive in 125 
(21.33%) patients with primary ITP included in this study. 
The baseline characteristics at the time of the first estab-
lished primary ITP diagnosis of ANA- positive and ANA- 
negative patients with primary ITP are shown in table 1. 
The mean follow- up time for the ANA- positive group and 
the ANA- negative group was 33 (18–54) months and 38 
(19–57) months, respectively (table 1). No significant 
differences in age and sex were observed. Platelet level at 
diagnosis was lower in the ANA- positive group (p=0.015; 
table 1). ENA positivity in the ANA- positive and in the 
ANA- negative group was 39.67% and 16.93%, respec-
tively. Among ENA, anti-Sjogren’s syndrome A antibody 
(anti- SSA) and anti- Ro52 were the main autoantibodies 
that were positive in patients with primary ITP. Drugs 
including intravenous immunoglobulin, rituximab, 
hydroxychloroquine (HCQ) and ciclosporin A (CsA) 
were used in a subset of patients with GC as initial therapy. 
As some ANA- positive patients with primary ITP were 
referred to rheumatologists who may have a different 
opinion from haematologists in managing patients, 
immunosuppressive drugs were used more slightly in the 
ANA- positive group (p=0.049; table 1). During follow- up, 
more immunosuppressive drugs especially CsA were used 
in ANA- positive patients with ITP, indicating that immu-
nosuppressive drugs were needed in the ANA- positive 
group to avoid high- dose or long- time GC use. No signif-
icant difference was detected in response to GC therapy 
and chronicity (table 1), but a significant difference was 
found in the percentage of CTD development (p<0.001).

Risk of CTD in ANA-positive patients with primary ITP
Among ANA- positive patients with primary ITP, 19 
(15.20%) developed CTD during follow- up, while 9 
(1.95%) in the ANA- negative group developed CTD 
(table 2). The characteristics of all patients with primary 
ITP who developed CTD are listed in online supplemental 
table 2. The HR of CTD in ANA- positive patients with 
primary ITP was 8.77 (95% CI 3.97 to 19.40, p<0.001). 
The mean time from the diagnosis of ANA- positive ITP 
to the development of CTD was 20.5 (10.03–30.97) 
months, while it was 19.2 (9.49–28.91) months from the 
diagnosis of ANA- positive ITP to the development of SLE. 
The Kaplan- Meier curve showed that the risk of CTD was 

significantly higher in the ANA- positive ITP group than in 
the ANA- negative group (log- rank p<0.001) (figure 1A). 
CTDs that developed in patients with primary ITP 
included SLE, pSS, APS and UCTD. Five patients in the 
ANA- positive group developed SLE (5 of 125, 4.00%), 
significantly higher than in the ANA- negative group (0 of 
461, 0%) (table 2). Among the ANA- negative primary ITP 
group, positive ENA was detected in two patients, which 
might be a factor affecting CTD development (online 
supplemental table 2). We further classified patients with 
primary ITP into four groups: ANA- positive and ENA- 
positive group (ANA+ENA+), ANA- positive and ENA- 
negative group (ANA+ENA−), ANA- negative and ENA- 
positive group (ANA−ENA+), and ANA- negative and 
ENA- negative group (ANA−ENA−) (table 3). The risk of 
CTD in ANA+ENA− (p<0.001), ANA−ENA+ (p<0.001) 
and ANA+ENA+ (p<0.001) groups were all significantly 
higher than in the ANA−ENA− group (figure 1B).

As not all ANA- positive patients with primary ITP devel-
oped CTD during follow- up, we further analysed the char-
acteristics of ANA- positive patients with primary ITP who 
finally developed CTD (table 4). Compared with ANA- 
positive patients with primary ITP who did not develop 
CTD, the level of C3 at baseline was significantly lower in 
those who developed CTD during follow- up (p=0.002). 
No significant differences were detected in other parame-
ters such as C4, ANA pattern and immunoglobulin levels 
(table 4).

Risk factors associated with CTD development in patients 
with primary ITP
To investigate other factors besides positive ANA which 
may relate to increased risk of CTD development, Cox 
regression analyses were conducted. Univariate Cox 
regression analysis demonstrated that ANA positivity 
(HR=8.77, 95% CI 3.97 to 19.40, p<0.001), ENA posi-
tivity (HR=6.55, 95% CI 3.00 to 14.32, p<0.001), anti- SSA 
positivity (HR=7.04, 95% CI 3.29 to 15.06, p<0.001), 
anti- Ro52 (HR=4.15, 95% CI 1.86 to 9.26, p<0.001) and 
C3 (HR=0.10, 95% CI 0.02 to 0.69, p=0.019) were signif-
icantly associated with increased risk of CTD in primary 
ITP (table 5). In the multivariate Cox regression analysis 
adjusting for confounding factors including age, sex, 
C3 and ENA positivity, ANA positivity was significantly 
associated with risk of CTD (HR=6.15, 95% CI 2.66 to 
14.23, p<0.001; table 5). After adjusting for confounding 
factors including age, sex, C3 and ANA positivity, ENA 
positivity was significantly associated with risk of CTD 
(HR=3.97, 95% CI 1.75 to 9.04, p=0.001). After adjusting 
for confounding factors including age, sex, C3, ANA posi-
tivity and anti- SSB positivity, anti- SSA positivity was signifi-
cantly associated with risk of CTD (HR=3.43, 95% CI 1.49 
to 7.86, p=0.004).

Based on the results of Cox regression analyses, a 
CTD risk score was established with three variables, 
namely ANA, anti- SSA and C3, and the CTD risk score 
was calculated using the following formula: CTD risk 
score=1.85×ANA+1.26×anti- SSA−1.27×C3. Using the 
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variables associated with increased risk of CTD devel-
opment in patients with primary ITP, we constructed a 
nomogram for predicting the 3- year and 5- year proba-
bility of CTD- free survival among patients with primary 
ITP (figure 2).

Meta-analysis of risk of CTD in ANA-positive primary ITP
As studies about the association of positive ANA and CTD 
development were controversial, we further performed a 
meta- analysis to evaluate the overall risk of CTD develop-
ment in ANA- positive primary ITP. The flow chart of the 

Table 1 Characteristics of the study population

ANA- positive (n=125) ANA- negative (n=461) P value

Demographic characteristics

Age (years) 33.00 (26.00–55.50) 33.00 (26.50–47.50) 0.469

Gender (female, %) 102/125 (81.60) 342/461 (74.19) 0.086

Follow- up time (months) 33.00 (18.00–54.00) 38.00 (19.00–57.00) 0.189

Bleeding score 3.3±1.6 2.8±2.0 0.081

Baseline clinical features    

Platelet count, ×109/L 34.00 (10.00–64.75) 46.00 (17.25–79.00) 0.015

Leucocyte, ×109/L 6.47 (4.89–8.53) 6.85 (5.30–9.16) 0.196

Neutrophils, ×109/L 4.46 (3.09–6.78) 4.52 (3.19–7.11) 0.744

Lymphocytes, ×109/L 1.60 (1.15–2.15) 1.60 (1.15–2.20) 0.725

Haemoglobin, g/L 125.00 (114.00–137.00) 127.00 (114.00–140.00) 0.190

Sedimentation rate, mm/hour 21.00 (7.75–31.75) 14.00 (7.00–27.50) 0.254

C reactive protein, mg/L 1.19 (0.74–4.20) 1.21 (0.73–3.19) 0.944

Anti- PAIgG positivity, n (%) 23/50 (46.00) 59/166 (35.54) 0.182

ENA positivity, n (%) 48/121 (39.67) 76/449 (16.93) <0.001

  Anti- SSA positivity 28/121 (23.14) 31/449 (6.90) <0.001

  Anti- Ro52 positivity 26/121 (21.49) 42/449 (9.35) <0.001

  Anti- SSB positivity 3/121 (2.48) 3/449 (0.67) 0.218

C3, mg/dL 1.01 (0.85–1.15) 1.02 (0.89–1.17) 0.198

C4, mg/dL 0.21 (0.17–0.27) 0.22 (0.17–0.28) 0.390

IgA, g/L 2.20 (1.69–2.84) 1.99 (1.53–2.54) 0.026

IgG, g/L 13.95 (11.70–15.78) 12.10 (10.33–14.38) <0.001

IgM, g/L 1.12 (0.82–1.63) 1.22 (0.84–1.71) 0.216

Initial treatment, n (%)    

Glucocorticoids 99/100 (99.00) 251/253 (99.21) 1.000

Other drugs 11/100 (11.00) 13/253 (5.14) 0.049

Therapeutic measures used during follow- up

Hydroxychloroquine, n (%) 6/99 (6.06) 7/253 (2.77) 0.204

Ciclosporin, n (%) 7/99 (7.07) 4/253 (1.58) 0.014

Tacrolimus, n (%) 1/99 (1.01) 1/253 (0.40) 0.484

Rituximab, n (%) 3/99 (3.03) 5/253 (1.98) 0.691

IVIG, n (%) 3/99 (3.03) 4/253 (1.58) 0.407

Splenectomy, n (%) 3/121 (2.48) 3/453 (0.66) 0.112

Drug- free time 1.32 (1.01–1.62) 1.09 (0.94–1.25) 0.165

Prognosis, n (%)    

Chronic ITP 58/99 (58.59) 195/313 (62.30) 0.508

Resistant to steroids 16/93 (17.20) 26/218 (11.93) 0.212

CTD development 19/125 (15.20) 9/461 (1.95) <0.001

Anti- SSA, anti- Sjogren’s syndrome A antibody; anti- SSB, anti- Sjogren’s syndrome B antibody; CTD, connective tissue disease; ENA, 
extractable nuclear antigen antibodies; ITP, immune thrombocytopaenia; IVIG, intravenous immunoglobulin; PAIgG, platelet- associated IgG.
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literature selection process for this meta- analysis is shown 
in online supplemental figure 2. A total of 1064 studies 
were obtained from PubMed (n=435), Embase (n=627) 
and Cochrane Library (n=2). After screening studies by 
inclusion criteria and removing duplicates, 12 eligible 
studies comprising 1577 primary ITP cases (244 ANA- 
positive primary ITP and 1333 ANA- negative primary ITP, 
respectively) were finally adopted.13–24 The characteristics 
of the included studies are shown in online supplemental 
table 3. The follow- up outcomes of the present study 
were also included in the meta- analysis. When pooling 
data from these studies (369 ANA- positive primary ITP 
and 1794 ANA- negative primary ITP, respectively), the 
rate of positive ANA in the total number of patients with 
ITP was 17.06% (369 of 2163). A significantly increased 
risk of CTD development among ANA- positive patients 
with primary ITP was observed (RR=12.43, 95% CI 7.91 to 
19.55, p<0.00001; I2=35%) (figure 3A). Also, ANA- positive 
patients with primary ITP were at higher risk of devel-
oping SLE (RR=30.41, 95% CI 13.23 to 69.86, p<0.00001; 
I2=0%) (figure 3B).

DISCUSSION
To the best of our knowledge, this study is the largest 
cohort study to assess the risk of CTD development 
in ANA- positive primary ITP. The results of this study 
confirmed that ANA- positive patients with primary ITP 
were at 21.6 times higher risk of new- onset CTD and 48 
times higher risk of new- onset SLE compared with other 
patients with primary ITP, supporting that ANA- positive 
primary ITP is a distinct entity from other patients with 
primary ITP with regard to the risk of developing CTDs.

Thrombocytopaenia is a common clinical manifestation 
of CTDs, especially SLE, and is one of the haematological 
criteria for SLE diagnosis.25 In about 5% of patients with 
SLE, isolated thrombocytopaenia can be the first clinical 
manifestation,22 and it has been proven that patients with 
primary ITP are at increased risk of SLE development.26 
Thus, patients with thrombocytopaenia with positive ANA 
may sometimes resemble the preclinical stage of SLE. 
As the treatment principles for primary ITP are quite 
different from SLE as well as other CTDs,27 and it has 
been well recognised that thrombocytopaenia secondary 
to SLE is typically lengthy and is often characterised by 
relapses during GC tapering,28 the best treatment strategy 
and what should be done for ANA- positive patients with 
ITP are key questions remaining to be answered by both 
haematologists and rheumatologists. HCQ was reported to 
delay incomplete lupus erythematosus in its transition to 
SLE.29 Incomplete lupus erythematosus is an early stage of 
SLE characterised by the presence of ANA and other clin-
ical or laboratory findings but does no not satisfy the clas-
sification criteria for SLE.30 ITP with positive ANA might 
be an incomplete lupus erythematosus, and this subset of 
patients might benefit from the use of HCQ. However, 
more research are needed. This study demonstrated that 
ANA- positive patients with ITP are at the highest risk of 
developing CTD in the first 4 years after their first estab-
lished ITP diagnosis, and then the risk starts to decline. 
We developed a promising easy- to- use tool to score the risk 
of CTD using ANA, anti- SSA and C3 results. Therefore, it 
is worthy of attention from haematologists when primary 
ITP presents any rheumatic manifestations during the first 
4 years of follow- up, and a referral to a rheumatologist is 
needed when CTDs are suspected.

Table 2 Risk of CTD occurrence in ANA- positive patients with primary ITP

ANA- positive (n=125)
n (%)

ANA- negative (n=461)
n (%) Crude HR (95% CI)

CTD 19/125 (15.20) 9/461 (1.95) 8.77 (3.97 to 19.40)

SLE 5/125 (4.00) 0/461 (0.00) –*

pSS 2/125 (1.60) 4/461 (0.87) 2.09 (0.38 to 11.40)

UCTD 12/125 (9.60) 4/461 (0.87) 12.42 (4.00 to 38.53)

APS 0/125 (0.00) 1/461 (0.22) 4.34 (0.27 to 69.68)

*Data were unable to be calculated.
APS, antiphospholipid syndrome; CTD, connective tissue disease; pSS, primary Sjogren's syndrome; UCTD, undifferentiated connective 
tissue disease.

Figure 1 Cumulative probability of CTD- free survival of 
patients with primary ITP stratified by ANA or ENA. (A) 
Cumulative probability of CTD- free survival of patients with 
primary ITP with and without ANA. (B) Cumulative probability 
of CTD- free survival of patients with primary ITP stratified 
by both ANA and ENA. CTD, connective tissue disease; 
ENA, extractable nuclear antigen antibodies; ITP, immune 
thrombocytopaenia.
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Large number of studies have demonstrated that 
patients with primary ITP are a heterogeneous popula-
tion,2 but little is known about the subclassification of 
primary ITP clinically. The present study showed the posi-
tivity of ANA was high in adult patients with primary ITP 
(125 of 586, 21.33%), similar to the overall rate of ANA 
positivity in studies included in the meta- analysis (369 of 
2163, 17.06%). Debate has been raised in whether patients 
with positive ANA primary ITP should be distinguished 
from other patients with primary ITP, as CTD develop-
ment risk might be increased in patients with positive 
ANA. However, they were still considered as primary ITP 

based on several studies that concluded that ANA was not 
associated with high -risk development of SLE as well as 
other CTDs.31 32 Our study confirmed the increased risk 
of CTD development in ANA- positive primary ITP and 
showed that the occurrence rate of CTD was low in ANA- 
positive primary ITP (19 of 125, 15.20%). Owing to the 
low occurrence rate of CTD during follow- up, a significant 
association might be difficult to be identified in studies 
with relatively small sample size, which might contribute 
to differences in the results of the studies. Heterogeneity 
in cut- offs for positive ANA, follow- up period and race 
might also contribute to the different results.

Table 3 Risk of CTD occurrence in autoantibody- positive patients with primary ITP

Groups n Cases, n (%) Crude HR (95% CI) P value

ANA−/ENA− 373 2 (0.5) Reference –

ANA+/ENA− 73 8 (11.0) 21.9 (4.7 to 103.3) <0.001

ANA−/ENA+ 76 7 (9.2) 16.8 (3.5 to 81.3) <0.001

ANA+/ENA+ 48 10 (20.8) 47.7 (10.4 to 218.2) <0.001

CTD, connective tissue disease; ENA, extractable nuclear antigen antibodies.

Table 4 Characteristics of ANA- positive patients with primary ITP who developed CTD

Developed CTD (n=19) Did not develop CTD (n=106) P value

Basic characteristics

Age, years 34.00 (26.00–45.00) 32.50 (25.75–56.50) 0.754

Female/male (female, %) 12/7 (63.16) 90/16 (84.91) 0.053

Mean length of follow- up (months) 38.42±18.46 34.80±22.35 0.507

Bleeding score 4.1±1.5 3.1±1.6 0.169

Clinical features

Platelet count, ×109/L 43.00 (10.00–61.00) 32.00 (9.50–66.00) 0.983

Leucocyte, ×109/L 5.85 (4.18–8.16) 6.62 (5.03–8.74) 0.261

Neutrophils, ×109/L 3.75 (2.10–6.60) 4.65 (3.18–6.83) 0.287

Lymphocytes, ×109/L 1.36 (0.90–2.15) 1.61 (1.17–2.24) 0.203

Haemoglobin, g/L 125.00 (109.00–146.00) 125.00 (114.00–137.00) 0.901

Sedimentation rate, mm/hour 17.75±16.19 24.95±17.75 0.461

C reactive protein, mg/L 2.11 (0.78–3.56) 1.09 (0.69–4.61) 0.303

Anti- PAIgG positivity, n (%) 3/7 (42.86) 20/43 (46.51) 1.000

ANA pattern (speckled pattern), n (%) 14/18 (77.78) 67/94 (71.28) 0.572

ENA positivity, n (%) 10/18 (55.56) 38/103 (36.89) 0.135

  Anti- SSA positivity 7/18 (38.89) 21/103 (20.39) 0.157

  Anti- Ro52 positivity 5/18 (27.78) 21/103 (20.39) 0.694

  Anti- SSB positivity 0/18 (0.00) 3/103 (2.91) 1.000

C3, mg/dL 0.81 (0.73–1.02) 1.03 (0.87–1.20) 0.002

C4, mg/dL 0.17 (0.14–0.27) 0.21 (0.17–0.27) 0.177

IgA, g/L 1.81 (1.42–2.93) 2.27 (1.72–2.86) 0.250

IgG, g/L 13.90 (12.03–16.73) 13.95 (11.65–15.60) 0.522

IgM, g/L 0.95 (0.72–1.13) 1.15 (0.84–1.73) 0.081

Anti- SSA, anti- Sjogren’s syndrome A antibody; anti- SSB, anti- Sjogren’s syndrome B antibody; CTD, connective tissue disease; ENA, 
extractable nuclear antigen antibodies; ITP, immune thrombocytopaenia; PAIgG, platelet- associated IgG.
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Although it has been indicated by previous studies that 
ANA- positive patients with primary ITP were at high risk 

of CTD development, it remains unclear which subgroup 
of ANA- positive patients with primary ITP were especially 
at high risk of CTD or SLE development. In the present 
study, we found that C3 level was significantly lower in 
ANA- positive patients who developed CTD compared 
with those who did not develop CTD, and among the 
autoantibodies anti- SSA and anti- Ro52 were the most 

Table 5 Cox regression analyses of risk of CTD in patients with primary ITP

Variable

Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Age 1.00 (0.98 to 1.02) 0.940 1.00 (0.98 to 1.03) 0.843

Female 0.74 (0.33 to 1.69) 0.477 0.55 (0.22 to 1.35) 0.190

White cell count 0.92 (0.81 to 1.05) 0.212 – –

Lymphocytes 0.94 (0.82 to 1.09) 0.425 – –

Haemoglobin 1.00 (0.98 to 1.01) 0.623 – –

Platelet count 1.00 (0.99 to 1.01) 0.741 – –

ANA positivity 8.77 (3.97 to 19.40) <0.001 6.15 (2.66 to 14.23) <0.001

ENA positivity 6.55 (3.00 to 14.32) <0.001 3.97 (1.75 to 9.04) 0.001

  Anti- SSA positivity 7.04 (3.29 to 15.06) <0.001 3.43 (1.49 to 7.86)* 0.004

  Anti- Ro52 positivity 4.15 (1.86 to 9.26) <0.001 – –

  Anti- SSB positivity 7.06 (0.95 to 52.66) 0.056 1.49 (0.18 to 12.51)† 0.713

C3 0.10 (0.02 to 0.69) 0.019 0.27 (0.04 to 1.83) 0.180

C4 0.0093 (0.000047 to 1.85) 0.083 – –

IgA 0.94 (0.59 to 1.50) 0.796 – –

IgG 1.07 (0.99 to 1.15) 0.076 – –

IgM 0.67 (0.35 to 1.30) 0.239 – –

*Outcome for anti- SSA was adjusted for ANA, C3, anti- SSB, age and gender.
†Outcome for anti- SSB was adjusted for ANA, C3, anti- SSA, age and gender.
Anti- SSA, anti- Sjogren’s syndrome A antibody; anti- SSB, anti- Sjogren’s syndrome B antibody; ENA, extractable nuclear antigen antibodies.

Figure 2 Risk prediction of CTD development among 
patients with primary ITP. Nomogram for predicting 3- year 
and 5- year probability of CTD- free survival of patients with 
primary ITP (the nomogram has three variables, namely ANA 
positivity, anti- SSA positivity and C3 level). The points for 
ANA, anti- SSA and C3 can be read by the top points axis 
based on their values, and the total point can be calculated 
by adding the points of these three variables. The CTD- 
free survival possibility can be estimated by reading down 
from the ‘total points’ scale to the 3- year or 5- year CTD- 
free probability lines. Anti- SSA, anti- Sjogren’s syndrome 
A antibody; CTD, connective tissue disease; ITP, immune 
thrombocytopaenia.

Figure 3 Forest plots of the meta- analysis. (A) Forest plot 
of the meta- analysis of risk of CTD among patients with 
primary ITP with positive ANA. (B) Forest plot of the meta- 
analysis of risk of SLE among patients with primary ITP with 
positive ANA. CTD, connective tissue diseases; ITP, immune 
thrombocytopaenia; M- H, Mantel- Haenszel.
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common autoantibodies present in patients with primary 
ITP, indicating the possible role of C3, anti- SSA and anti- 
Ro52 in linking thrombocytopenia and systemic autoim-
mune diseases.

Complement is part of the innate immune system and 
is the main effector mechanism of antibody- mediated 
immunity. Activation of complement has been proven 
to be involved in many systemic autoimmune diseases 
such as SLE, pSS and APS and is associated with disease 
activity.33 As shown in other systemic diseases, low C3 level 
in ANA- positive patients with primary ITP who devel-
oped CTD indicates consumption of C3 and activation 
of complement system. How C3 was involved in the asso-
ciation of thrombocytopaenia and systemic autoimmune 
disease still needs to be investigated.

Autoantibodies to SSA/Ro are traditionally considered 
to be associated with CTDs such as SLE and pSS,34 which 
can precede other SLE- associated autoantibodies such 
as anti- dsDNA and are present on an average time of 3.4 
years before the diagnosis of SLE.35 Two different targeted 
proteins of SSA/Ro antibody with distinct biochemical 
and immunological functions were later described as Ro60 
(60 kDa) and Ro52 (52 kDa), and the targeted protein of 
SSA only refers to antigen Ro60 at present.36 Although no 
studies have revealed the association of anti- SSA or anti- 
Ro52 with thrombocytopaenia, their potential role in the 
pathogenesis of thrombocytopaenia was indicated by a 
case report.37 The present study found anti- SSA and anti- 
Ro52 were the most common autoantibodies among ENA 
present in patients with primary ITP and were risk factors 
for CTD development. Further studies focusing on the 
role of SSA and Ro52 in the pathogenesis of thrombocy-
topenia might help us have a better understanding of ITP.

There were several limitations to this study. First, this 
study used a retrospective design. In our study, almost a 
third of patients failed to be followed up and many of 
them might have had adverse outcomes, thus skewing the 
results. Second, some new manifestations of SLE such as 
glomerulonephritis might be underestimated just by tele-
phone interview during follow- up before more rheumatic 
manifestations occurs, which might under- rate the CTDs 
in primary ITP. Third, the findings of our study, especially 
the predictive nomogram, need to be validated in a second 
cohort. Fourth, only adult patients were included in this 
study, while in paediatric setting the situation may be 
different and the results should be interpreted carefully. 
Finally, there were some limitations that might impact the 
interpretation of the results of this meta- analysis. Several 
studies lacked data on patients developing autoimmune 
diseases among patients with primary ITP with negative 
ANA,15 31 32 38 39 which were excluded from this meta- 
analysis but might have an impact on the results.

In conclusion, our results demonstrated that patients 
with primary ITP with positive ANA were at significantly 
increased risk of developing CTDs, especially SLE, 
compared with other patients with primary ITP, indi-
cating that primary ITP with positive ANA might be a 
clinical entity distinct from other primary ITP at least in 

the aspect of prognosis. Studies on ANA- positive primary 
ITP might help us a lot in better management of primary 
ITP and achieving an early diagnosis of SLE, and more-
over may open a new window to understanding the early 
pathogenesis course of SLE.
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