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Key messages

What is already known about this subject?
 ► Idiopathic thrombocytopenic purpura (ITP) 
may play a role in early- stage systemic lupus 
erythematosus (SLE). The incidence of SLE in 
patients with ITP and the potential relationship 
between them is still unclear.

What does this study add?
 ► There were literatures about ITP and lupus. 
However, most of them are either small 
sample size, nor short duration. For example, 
Moutsopoulos et al showed that haematological 
abnormalities such as thrombocytopaenia in 
ANA positive individuals are not associated 
with an evolution to SLE after a follow- up of 
2–5 years. Olivera et al described four cases of 
immune thrombocytopenic purpura diagnosed 
from 7 months to 5 years (average 3 years) 
before juvenile SLE became evident.

 ► Our study aimed to investigate this association 
by using a population- based database with 
1 million population and 14 years follow- up. We 
believed this big data approach might reduce 
the selection bias and strengthen the grade 
of evidence. Moreover, by this big database, 
we can provide more information about ITP 
and SLE, including cumulative incidence, age 
stratification, as well as interactions with 
comorbidities.

How might this impact on clinical practice or 
future developments?

 ► This cohort study demonstrated that patients 
with ITP have a higher risk of SLE. Clinically, 
patients with ITP should be monitored for 
incidental lupus.

AbSTrACT
background idiopathic thrombocytopenic purpura 
(iTp) may play a role in early- stage systemic lupus 
erythematosus (slE). The incidence of slE in patients 
with iTp and the potential relationship between them 
is still unclear. This study was performed to provide 
epidemiological evidence regarding the relationship 
between iTp and slE occurrence.
Methods in this population- based retrospective cohort 
study, the risk of slE was analysed in a cohort of patients 
newly diagnosed with iTp between 2000 and 2013. 
controls were selected at a 1:2 ratio through propensity 
score matching (psm) using the greedy algorithm. The 
cox proportional hazard model was used to analyse the 
association between iTp and slE incidence. There were 
four different cox regression models, and the sensitivity 
analyses were implemented to evaluate the HR of slE 
after exposure with iTp.
results in the age- matched and sex- matched iTp and 
non- iTp cohort, the average follow- up time was about 
80 months in this study. There were 34 (4.70%) and 27 
(0.19%) incident cases of slE in iTp and non- iTp group. 
The incidence rates were 62.0 (95% ci 44.3 to 86.8) and 
2.10 (95% ci 1.44 to 3.06), respectively. The adjusted 
HR of incidental slE in the iTp group was 25.1 (95% ci 
13.7 to 46.0). The other risk factors for slE were female 
sex and sjogren’s syndrome. after psm, the incidence 
rate and Kaplan- meir curves of slE were consistent 
with the results for the age- matched and sex- matched 
population, the HR 17.4 (95% ci 5.28 to 57.4) was 
estimated by conditional cox model.
Conclusion This cohort study demonstrated that 
patients with iTp have a higher risk of slE. clinically, 
patients with iTp should be monitored for incidental 
lupus.

InTroduCTIon
Idiopathic thrombocytopenic purpura (ITP) is an 
idiopathic bleeding disorder that is characterised 
by thrombocytopaenia and normal or increased 
numbers of bone marrow megakaryocytes. The 
pathogenesis of primary ITP remains unknown. 
Secondary ITP can be related to autoimmune 
disease, immunodeficiency and infection.1 The 
premature destruction of platelets by the reticu-
loendothelial system occurs due to the binding of 
autoantibodies to several platelet surface antigens.2 
ITP is often accompanied by an increase in bone 
marrow megakaryocyte number.3 Clinically, ITP is 
mainly diagnosed based on the following criteria: 

(1) the reduced platelet count is detected at least 
twice, and the blood cell morphology is normal; 
(2) the spleen is generally small; (3) the number 
of megakaryocytes in the bone marrow is normal 
or increased, accompanied by maturation disor-
ders and (4) other secondary thrombocytopaenia 
is excluded. Clinical manifestations of ITP are 
chills, fever and even sudden spontaneous mucosal 
bleeding in the skin.4

Systemic lupus erythematosus (SLE) is a chronic 
inflammatory autoimmune disease involving 
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Figure 1 Flow chart of the study design. ITP, idiopathic 
thrombocytopenic purpura; SLE, systemic lupus erythematosus.

multiple systems, with a remitting or relapsing course.5 6 It is 
characterised by the production of various autoantibodies and by 
various clinical manifestations, although the more common early 
manifestations are arthritis, glomerulonephritis and haemocy-
topenia.7 Platelets play a crucial role in immunity, not only in 
the defence against pathogens,8 9 but also in the development 
of autoimmune diseases.10 Some studies had indicated that the 
platelet system is activated during SLE.11 Olivera et al described 
four cases of immune thrombocytopenic purpura diagnosed 
from 7 months to 5 years (average 3 years) before juvenile SLE 
became evident.12 On the contrary, in a retrospective study, 
Moutsopoulos et al showed that haematological abnormalities 
such as thrombocytopaenia in anti- nuclear antibody (ANA) posi-
tive individuals are not associated with an evolution to SLE after 
a follow- up of 2–5 years.13 Most of previous studies are either 
small sample size, nor short duration. Hence, our study aimed 
to investigate this association by using a population- based data-
base with 1 million population and 14 years follow- up, and to 
analyse the incidence of ITP in SLE, including data on cumula-
tive incidence, and age stratification, as well as interactions with 
comorbidities.

PATIenT And MeTHodS
data sources
Data from the National Health Insurance Research Database 
(NHIRD) of Taiwan were used in this study, which is maintained 
by the National Research Agency for research purposes. The 
NHIRD includes the data of more than 99% of Taiwan’s popula-
tion. The database contains information on diagnoses, hospital-
isations, examinations and prescriptions. The informed consent 
was waived because of the retrospective nature of observational 
study and the anonymous datasets were used.

Study participants and patient inclusion and exclusion criteria
As shown in figure 1, Taiwan’s NHIRD enrolled a total of 
993 161 patients. Diseases were defined according to Inter-
national Classification of Diseases, Ninth Revision (ICD-9) 
codes. The participants of the present study were hospitalised 
patients diagnosed with ITP (ICD-9- Clinical Modification (CM) 
code 287.3) during 1997–2013 (n=1070). The index date was 
defined as the first date of admission with ITP +28 days. The 

exclusion criteria were as follows: (1) index date before 2000 
(n=268); (2) died before the index date (n=26); (3) SLE diag-
nosis before the index date (n=50) and (4) no age- matched and 
sex- matched controls (n=3). Finally, 723 patients were included 
in this cohort. Follow- up started on the index date and ended at 
SLE occurrence, death or end of the study (31 December 2013).

non-ITP controls
We then matched ITP patients at a ratio of 1:20 to 14 460 controls 
by sex and age. We performed propensity score matching (PSM) 
at a 1: 2 ratio to minimise the potential confounding effects of 
sex, age and selected comorbidities on the incidence of SLE. In 
order to make the frequency of selected variables uniform in the 
study and control cohort. Then we included PSM to identified 
668 IPT patients and 1336 individuals without ITP.

There were 992 091 patients who had never hospitalised for 
ITP in Longitudinal Health Insurance Database (LHID) 2000. 
We then matched patients with ITP to 14 460 controls at a 1:20 
ratio by sex and age at the index date, while the controls were 
all at risk at index date.

outcome and relevant variables
Patients diagnosed with SLE (ICD-9- CM code 710.0) with at 
least three outpatient visits or one hospital admission within 
1 year were defined as the main outcome for this study. The 
comorbidities analysed in this study were rheumatoid arthritis 
(ICD-9- CM code 714.0), Sjogren’s syndrome (ICD-9- CM 
code 710.2), systemic sclerosis (ICD-9- CM code 710.1), vascu-
litis (ICD-9- CM code 443.0), hypertension (ICD-9- CM codes 
401–405), diabetes mellitus (ICD-9- CM code 250), hyperlipi-
daemia (ICD-9- CM codes 272.0–272.4), coronary artery disease 
(ICD-9- CM codes 410–414), osteoporosis (ICD-9- CM code 
733), cerebral vascular accident (ICD-9- CM codes 430–438), 
asthma (ICD-9- CM code 493), chronic obstructive pulmonary 
disease (ICD-9- CM codes 490–492 and 493–496), chronic 
kidney disease (ICD-9- CM code 585), chronic liver diseases 
(ICD-9- CM codes 571 and 573), hyperthyroidism (ICD-9- CM 
code 242), thyroiditis (ICD-9- CM code 245), pancreatitis 
(ICD-9- CM codes 5770 and 5771), affective psychosis 
(ICD-9- CM code 296) and ankylosing spondylitis (ICD-9- CM 
code 720.0), inflammatory bowel disease (ICD-9- CM codes 
555–556), human immunodeficiency virus infection (ICD-9- CM 
codes 042–044, V08) and antiphospholipid antibody syndrome 
(ICD-9- CM codes 289.8).

Statistical analysis
The absolute standardised difference (ASD) was used to evaluate 
the balance of baseline characteristics in the age- matched and 
sex- matched and propensity score- matched populations. Gener-
ally, ASD <0.1 is considered a small difference. The incidence 
rate (per 100 000 person- months) of SLE was calculated, and 
the crude relative risk (and its 95% CI).14 was estimated through 
Poisson regression. The Kaplan- Meier curves were plotted to 
determine the cumulative incidence of SLE since the index date. 
The log- rank test was used to compare the difference in cumula-
tive incidence. Multiple Cox proportional hazard regression was 
used to estimate the adjusted HR (aHR) of SLE in the patients 
with ITP after controlling for covariates (listed in table 1). We 
used four models to explore the HR of SLE for ITP exposure 
and covariates,14 the models including (1) model 1, the predictor 
is ITP exposure alone, (2) model 2, ITP exposure +demographic 
variables, (3) model 3, ITP exposure +demographic variables+-
medical utilisation and comorbidities at baseline in age- matched 
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Table 1 Baseline characteristics among ITP group and non- ITP group

before PSM (1:20 age–sex matching) 1:2 PSM

non- ITP n=14 460 (%) ITP n=723 (%) ASd non- ITP n=1336 (%) ITP n=668 (%) ASd

Sex 0.000 0.038

  Female 8340 (57.68) 417 (57.68) 801 (59.96) 390 (58.38)

  Male 6120 (42.32) 306 (42.32) 535 (40.04) 278 (41.62)

Age 0.000 0.047

  <30 3720 (25.73) 186 (25.73) 333 (24.93) 173 (25.90)

  30–45 2480 (17.15) 124 (17.15) 194 (14.52) 110 (16.47)

  45–65 3780 (26.14) 189 (26.14) 349 (26.12) 171 (25.60)

  ≥65 4480 (30.98) 224 (30.98) 460 (34.43) 214 (32.04)

Urbanisation 0.044 0.044

  Urban 8427 (58.28) 406 (56.15) 727 (54.42) 376 (56.29)

  Suburban 4441 (30.71) 238 (32.92) 458 (34.28) 221 (33.08)

  Rural 1592 (11.01) 79 (10.93) 151 (11.30) 71 (10.63)

Low income 72 (0.50) 6 (0.83) 0.041 6 (0.45) 4 (0.60) 0.021

Length of hospital stays* 1.196 0.045

  0 day 12 897 (89.19) 286 (39.56) 556 (41.62) 286 (42.81)

  1–6 days 840 (5.81) 188 (26.00) 381 (28.52) 180 (26.95)

  ≥7 days 723 (5.00) 249 (34.44) 399 (29.87) 202 (30.24)

Co- morbidity†

  RA 93 (0.64) 11 (1.52) 0.085 6 (0.45) 10 (1.50) 0.107

  Sjogren syndrome 64 (0.44) 13 (1.80) 0.129 10 (0.75) 9 (1.35) 0.059

  Systemic sclerosis 4 (0.03) 1 (0.14) 0.038 0 (0.00) 1 (0.15) 0.055

  Vasculitis 25 (0.17) 8 (1.11) 0.117 12 (0.90) 3 (0.45) 0.055

  Hypertension 3208 (22.19) 213 (29.46) 0.167 400 (29.94) 195 (29.19) 0.016

  Diabetes mellitus 1409 (9.74) 109 (15.08) 0.162 211 (15.79) 103 (15.42) 0.010

  Hyperlipidaemia 1281 (8.86) 91 (12.59) 0.121 158 (11.83) 86 (12.87) 0.032

  Coronary artery disease 1130 (7.81) 95 (13.14) 0.175 188 (14.07) 91 (13.62) 0.013

  Osteoporosis 525 (3.63) 51 (7.05) 0.153 88 (6.59) 45 (6.74) 0.006

  Cerebral vascular accident 800 (5.53) 73 (10.10) 0.171 131 (9.81%) 67 (10.03) 0.008

  Asthma 619 (4.28) 35 (4.84) 0.027 79 (5.91) 35 (5.24) 0.029

  COPD 1109 (7.67) 100 (13.83) 0.200 178 (13.32) 89 (13.32) 0.000

  Chronic kidney disease 184 (1.27) 28 (3.87) 0.165 45 (3.37) 26 (3.89) 0.028

  Chronic liver diseases 855 (5.91) 171 (23.65) 0.516 239 (17.89) 123 (18.41) 0.014

  Hyperthyroidism 112 (0.77) 16 (2.21) 0.119 26 (1.95) 15 (2.25) 0.021

  Thyroiditis 13 (0.09) 3 (0.41) 0.119 3 (0.22) 3 (0.45) 0.021

  Pancreatitis 21 (0.15) 9 (1.24) 0.133 10 (0.75) 7 (1.05) 0.032

  Affective psychosis 145 (1.00) 12 (1.66) 0.057 27 (2.02) 10 (1.50) 0.040

  Ankylosing spondylitis 20 (0.14) 4 (0.55) 0.071 3 (0.22) 2 (0.30) 0.015

  IBD 153 (1.06) 11 (1.52) 0.041 17 (1.27) 11 (1.65) 0.031

  HIV infection 1 (0.01) 7 (0.97) 0.138 0 (0.00) 6 (0.90) 0.135

  APS 3 (0.02) 20 (2.77) 0.236 0 (0.00) 19 (2.84) 0.242

ITP treatment at baseline‡

  No drug admiration 199 (27.52) 189 (28.29)

  Corticosteroid only 462 (63.90) 425 (63.62)

  HCQ or azathioprine 62 (8.58) 54 (8.08)

*Length of hospital stay was identified within 2 years before index date.
†Comorbidity was identified within 1 year before index date.
‡ITP treatment was identified within 6 months after diagnosis with ITP.
.APS, antiphospholipid antibody syndrome; ASD, absolute standardised difference; HCQ, hydroxychloroquine; IBD, inflammatory bowel disease; ITP, idiopathic thrombocytopenic 
purpura; PSM, propensity score matching; RA, rheumatoid arthritis.

and sex- matched population. (4) Model 4, the conditional Cox 
model with ITP exposure alone in propensity score- matched 
population, to estimate the effect of ITP on the risk of SLE. The 
sensitivity analysis was implemented to evaluate the HR of SLE 
after exposure with ITP. Statistical significance was defined as 
p<0.05. All statistical analyses were performed using SAS V.9.4 
software (SAS Institute).

reSulTS
demographic characteristics and comorbidities
Given that SLE has a low incidence, the control group was first 
matched by sex and age at a ratio of 1:20. Eligible study partici-
pants were 723 patients in the ITP group and 14 460 age- matched 
and sex- matched individuals in the control (comparison) group. 
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Table 2 Incidence of SLE in PSM study group

before PSM
(1:20 age–sex matching) 1:2 PSM

non- ITP n=14 460 ITP n=723 non- ITP n=1336 ITP n=668

Follow- up person months 1 288 470 54 840 115 163 51 334

SLE 27 34 3 29

Incidence rate* (95% CI) 2.10 (1.44 to 3.06) 62.0 (44.3 to 86.8) 2.60 (0.84 to 8.08) 56.5 (39.3 to 81.3)

Crude relative risk (95% CI) Reference 29.6 (17.9 to 49.0) Reference 21.7 (6.61 to 71.2)

*Incidence rate, per 100 000 person- months.
ITP, idiopathic thrombocytopenic purpura; PSM, propensity score matching; SLE, systemic lupus erythematosus.

Figure 2 The cumulative incidence of SLE for patients with and without ITP, (A) age- matched and sex- matched population. (B) Propensity score- 
matched population. ITP, idiopathic thrombocytopenic purpura; PSM, propensity score matching; SLE, systemic lupus erythematosus.

Further, for comparison, PSM was conducted at a ratio of 1:2 
(only this ratio was selected, and a higher ratio could not provide 
a suitable control). Finally, 668 patients with ITP and 1336 
controls after PSM (figure 1) were included. Although number of 
women was slightly more (57%) than men, the difference in age 
and sex between the two groups was non- significant (table 1). 
The prevalence of ITP comorbidities in the age- matched and 
sex- matched population was high, as shown in table 1. Following 
PSM, most baseline characteristics were balanced. The mean 
(SD) follow- up time of the ITP and control groups was 76.85 
(52.00) and 86.20 (50.83) months, respectively.

Comparison of Sle incidence and Hr between ITP and Sle 
and comparison groups
Before PSM, the incidence of SLE in the ITP group and the 
control group was 62.0 and 2.10 per 100 000 person- years, 
respectively. After PSM at a 1:2 ratio, the incidence of SLE in the 
ITP group and the control group was 56.5 and 2.60, respectively. 
Before PSM (age and sex matching at a 1:20 ratio), the crude 
relative risk of SLE in the ITP group was 29.6 (95% CI 17.9 to 
49.0) compared with the control group (table 2). After PSM at 
a 1:2 ratio, the crude relative risk of SLE for the ITP group was 
21.7 (95% CI 6.6 to 71.2). The survival curve (figure 2) revealed 
that the cumulative incidence of SLE was higher in the ITP group 
than in the comparison group (p<0.0001).

Proportional hazard regression used to estimate the aHr of 
Sle
Table 3 indicated the results of Cox regressions, the HRs of SLE 
for ITP exposure were 28.7 (95% CI 17.3 to 47.6), 28.5 (95% 
CI 17.2 to 47.3), 25.1 (95% CI 13.7 to 46.0) and 17.4 (95% CI 
5.28 to 57.4) through model 1 to model 4. The consistent find-
ings of significant higher risk of SLE in ITP patients were found 
across four different regression models. In model 4, we also 
found female had increased risk (aHR=20.5, 95% CI 4.94 to 
84.9) of SLE compared with male. The patients who had comor-
bidity with Sjogren syndrome (aHR=6.02, 95% CI 1.33 to 27.3) 
got significantly excess relative risk of SLE.

Sensitivity analysis for estimating the aHr of Sle
Table 4 provided four scenarios to test the stability of HR of 
SLE in different definition of ITP exposure and SLE event. In 
NHIRD, there was no laboratory report to identify the cases 
of SLE. We try to develop three scenarios, listed in the table 4, 
to improve the accuracy of diagnosis with SLE. We found the 
aHRs were 25.1 (95% CI 13.7 to 46.0), 32.0 (95% CI 16.8 to 
61.1) and 39.7 (95% CI 19.1 to 82.4) in scenarios 1, 2 and 3. 
The higher association (aHR) was found between ITP exposure 
and risk of moderate or severe SLE. Furthermore, we excluded 
the cases potentially had secondary ITP, in scenario 4, showed 
the aHR=27.0 (95% CI 14.4 to 50.5) of SLE for ITP exposure.
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Table 3 Cox proportional hazard regressions for estimation of adjusted HRs on SLE

Variable

Hr (95% CI)

1:20 age- matched and sex- matched population 1:2 PSM population

Model 1: ITP exposure 
alone

Model 2: ITP exposure 
+demographic variables

Model 3: model 2+medical 
utilisation and comorbidities at 
baseline

Model 4: conditional cox 
model with ITP exposure 
alone

ITP (ref: non- ITP) 28.7 (17.3 to 47.6) 28.5 (17.2 to 47.3) 25.1 (13.7 to 46.0) 17.4 (5.28 to 57.4)

Sex (ref: male)     

  Female 20.7 (5.01 to 84.8) 20.5 (4.94 to 84.9)

Age (ref: 30–45)     

  <30 1.19 (0.63 to 2.24) 1.20 (0.62 to 2.32)

  45–65 0.58 (0.28 to 1.21) 0.56 (0.25 to 1.25)

  ≥65 0.44 (0.18 to 1.07) 0.42 (0.15 to 1.21)

Urbanisation (ref: Urban)     

  Suburban 1.09 (0.63 to 1.88) 1.13 (0.65 to 1.97)

  Rural 0.68 (0.24 to 1.91) 0.71 (0.25 to 2.01)

Low income Cannot estimate Cannot estimate

Length of hospital stays* (ref: 0 day)     

  1–6 days   1.35 (0.69 to 2.65)

  ≥7 days   0.91 (0.35 to 2.35)

Comorbidity†     

  Rheumatoid arthritis   2.02 (0.39 to 10.40)

  Sjogren syndrome   6.02 (1.33 to 27.34)

  Systemic sclerosis   Cannot estimate

  Vasculitis   4.24 (0.84 to 21.5)

  Hypertension   1.36 (0.56 to 3.33)

  Diabetes mellitus   0.75 (0.24 to 2.38)

  Hyperlipidaemia   0.41 (0.09 to 1.79)

  Coronary artery disease   0.23 (0.03 to 1.79)

  Osteoporosis   1.20 (0.34 to 4.21)

  Cerebral vascular accident   1.93 (0.51 to 7.26)

  Asthma   1.41 (0.43 to 4.68)

  Chronic obstructive pulmonary 
disease

  1.06 (0.40 to 2.77)

  Chronic kidney disease   Cannot estimate

  Chronic liver diseases   1.55 (0.71 to 3.39)

  Hyperthyroidism   1.93 (0.58 to 6.40)

  Thyroiditis   Cannot estimate

  Pancreatitis   Cannot estimate

  Affective psychosis   Cannot estimate

  Ankylosing spondylitis   Cannot estimate

  IBD   0.70 (0.09 to 5.24)

  HIV   Cannot estimate

  APS   Cannot estimate

*Length of hospital stay was identified within 2 years before index date.
†Comorbidity was identified within 1 year before index date.
APS, antiphospholipid antibody syndrome; IBD, inflammatory bowel disease; ITP, idiopathic thrombocytopenic purpura; PSM, propensity score matching; RA, rheumatoid arthritis; 
SLE, systemic lupus erythematosus.

Table 4 Sensitivity analysis in the estimation of the SLE risk for ITP exposure in age- matched and sex- matched population

aHr* (95% CI)

Scenario 1 Definition of SLE event: at least three outpatient visits or 1 admission within 1 year by rheumatologist. (Main finding) 25.1 (13.7 to 46.0)

Scenario 2 Definition of SLE event: scenario 1+treated with systemic corticosteroids or DMARDs (including HCQ or azathioprine) 32.0 (16.8 to 61.1)

Scenario 3 Definition of SLE event: scenario 1+treated with DMARDs (including HCQ or azathioprine)† 39.7 (19.1 to 82.4)

Scenario 4 Exclusion of patients with RA, Sjogren syndrome, systemic sclerosis, vasculitis, thyroiditis, ankylosing spondylitis, inflammatory bowel 
disease, HIV, antiphospholipid antibody syndrome at baseline. (Excluding secondary ITP)

27.0 (14.4 to 50.5)

*aHR of ITP exposure on the risk of SLE, the covariates including age group, sex, urbanisation, low income, length of hospital stay and comorbidities listed in table 1.
†The treatment of SLE was identified within 6 months after first diagnosis of SLE.
aHR, adjusted HR; HCQ, hydroxychloroquine; ITP, idiopathic thrombocytopenic purpura; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus.
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dISCuSSIon
This study is the first retrospective cohort study that used nation-
wide population- based data to assess the risk of SLE in patients 
with ITP. The present study demonstrated that the patients with 
ITP had a 26 times higher risk of new- onset SLE compared with 
the control population. Furthermore, the consistent findings of 
significant higher risk of SLE in patients with ITP were found 
across four different regression models. we also found that the 
men had a decreased risk of SLE compared with the women. 
The patients who had comorbidity with Sjogren syndrome got 
significantly excess relative risk of SLE.

Previous studies revealed that thrombocytopaenia is a 
common clinical manifestation and is one of the haematological 
criteria of SLE,15 and it is the first manifestation in 5% of the 
patients with SLE, occurring in 20% of the patients.16 More-
over, 1%–5% of adult patients with ITP develop SLE later.17 
SLE and ITP have similar clinical manifestations, and it has 
been reported that 3%–16% of patients with ITP may develop 
SLE.18 Zhao et al reported that 12.8% of patients with throm-
bocytopaenia in SLE at the first episode were diagnosed with 
ITP.19 Keita et al found that initial haematological abnormalities 
may be the first clinical manifestation of SLE.20 Our study was 
consistent with previous studies and had provided more infor-
mation on long- term cumulative incidence and interaction with 
comorbidities.

The possible mechanisms of ITP in SLE remain unknown. 
Several studies from different countries have assessed the asso-
ciation between ITP and SLE risk but have not yet arrived at a 
consensus.21 22 Severe organ involvement in lupus is associated 
with thrombocytopaenia.19 Thrombocytopaenia indicates a poor 
prognosis of SLE.23 Thrombocytopaenia is an independent risk 
factor of death and has been found to be associated with higher 
disease activity and greater damage in different SLE cohorts.24 
Thrombocytopaenia is associated with more serious diseases 
and has a negative effect on the survival of patients with SLE.25 
Thrombocytopaenia has been shown to be a predictor in patients 
with higher disease activity, likelihood of end- organ damage and 
mortality.19 26 An obvious negative correlation was found between 
platelet and B- cell percentage, confirming the functional role of 
B cells in the pathogenesis of autoimmune thrombocytopaenia.27 
Min et al confirmed that patients with ITP BAFF and CD4+ 
T- cell expression of peripheral blood have significantly higher 
than healthy individuals.28 Thai et al29 observed that BAFF could 
enhance the survival rate of spleen plasma cells and induce B- cell 
resistance during ITP cell failure treatment. These findings about 
ITP prove the link between BAFF and CD4+ T cells, and that 
ITP can induce B- cell resistance.

Our present study is noteworthy for several reasons. First, 
this was the national study on the association between ITP and 
the subsequent development of SLE. Second, this was a nation-
wide study in the Taiwanese population; this study provided a 
sufficiently large sample size to avoid selection bias. Third, the 
16- year long- term population data were extracted from the 
LHID from 1997 to 2013. Therefore, the results are considered 
more comprehensive.

This study has several limitations. First, the cause–effect rela-
tionship was not established. Second, we included patients with 
ITP from the LHID 2000 database. Thus, some patients who 
may not have been adequately diagnosed with ITP were included 
in the cohort. Furthermore, a similar study on the relationship 
between ITP and SLE should include patients from other races 
and countries. There was no study provide the validation of 
diagnosis with SLE or ITP, however, in the sensitivity analysis 

(table 4), we observed consistent results in different definition 
of SLE and ITP.

ConCluSIon
This study demonstrated that patients with ITP are at a higher 
risk of SLE. Clinically, patients with ITP should be educated and 
monitored for the risk of incidental SLE.
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