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Clinical Features and Associated Factors of Abdominal
Pain in Systemic Lupus Erythematosus
Shiwen Yuan, Fan Lian, Dongying Chen, Hao Li, Qian Qiu, Zhongping Zhan, Yujin Ye, 
Hanshi Xu, Liuqin Liang, and Xiuyan Yang

ABSTRACT. Objective. To evaluate the clinical characteristics of systemic lupus erythematosus (SLE)-induced
abdominal pain in a cohort in South China and identify the risk factors for SLE-induced abdominal
pain.
Methods. This is a retrospective cohort study of SLE patients with complaint of abdominal pain
admitted to the first affiliated university hospital of Sun Yat-sen University between 2002 and 2011.
Demographic information, clinical features, laboratory findings, SLE Disease Activity Index, and
imaging characteristics were documented.
Results. Of the 3823 SLE patients reviewed, 213 patients complained of abdominal pain and 132
cases were considered SLE-induced. The most common causes were lupus mesenteric vasculitis
(LMV; 73.5%, 97/132) and lupus pancreatitis (LP; 17.4%, 23/132). Other causes included appen-
dicitis, acute gastroenteritis, and peritonitis. Univariate and multivariate logistic regression analysis
indicated the European Consensus Lupus Activity Measurement (ECLAM) score was significantly
associated with lupus-induced abdominal pain (OR = 1.858, 95% CI: 1.441–2.394, p < 0.001), LMV
(OR = 1.713, 95% CI: 1.308-2.244, p < 0.001), and LP (OR = 2.153, 95% CI: 1.282, 3.617, p =
0.004). The serum D-dimer level (OR = 1.004, 95% CI: 1.002-1.005, p < 0.001) was a strongly
associated factor for lupus-induced abdominal pain. Moderate and large amounts of ascetic fluid was
significantly associated with lupus-induced abdominal pain and LMV. Elevated liver enzymes was a
risk factor for LP (OR = 34.605, 95% CI: 3.591-333.472, p = 0.002). 
Conclusion. LMV and LP were the leading causes of SLE-induced abdominal pain. The serum
D-dimer was a strongly associated factor for lupus-induced abdominal pain. ECLAM score was a
reliable index in assessment of SLE-associated abdominal pain. Elevated liver enzymes, and
moderate or large amounts of ascites, were positively associated with lupus-induced abdominal pain.
(First Release Nov 1 2013; J Rheumatol 2013;40:2015–22; doi:10.3899/jrheum.130492)
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Abdominal pain is a common manifestation of systemic
lupus erythematosus (SLE), reported to occur in 8% to 40%
of patients with SLE1. Various etiologies of SLE-induced
abdominal pain and the concomitant situations can be a
challenge for rheumatologists. Side effects of medication
and primary gastrointestinal (GI) disorders can lead to

diagnostic problems. Prompt and accurate assessment of
SLE-induced abdominal pain is essential to devising an
appropriate treatment strategy and helping to avoid unnec-
essary surgical intervention. Lupus vasculitis, affecting
vessels of all sizes, plays an important part in the etiology of
lupus-induced abdominal pain. Lupus vasculitis can cause
lupus mesenteric vasculitis (LMV), vasculitic pancreatitis,
and peritonitis, all significantly associated with increased
mortality and poor outcome2,3,4,5. LMV, usually presenting
as acute abdominal pain with severe symptoms and diffuse
pathologic changes, is one of the main causes of abdominal
pain in patients with SLE. Various GI lesions include
mesenteric ischemia, bowel perforation, bowel obstruction
and hemorrhage, etc. Prognosis of LMV varies in previous
studies3.

SLE-related acute pancreatitis (LP), a relatively rare but
fatal complication of SLE, is characterized by acute
abdominal pain, vomiting, and elevation of serum
amylase6,7. Vasculitis may be the cause. SLE-related
pancreatitis may be underdiagnosed8. Its mortality rate is
higher than that of non–SLE-related pancreatitis6. Prompt
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diagnosis can be difficult, especially for the SLE patients
with pancreatitis as the initial presentation9.

Several clinical studies have been dedicated to identi-
fying indicators in the occurrence of SLE-induced
abdominal pain10,11. However, these studies showed that
there are no differences in clinically important factors, such
as demographic indices, autoantibody profiles, comple-
ments, and other organs involvement. So far, the predictive
factors for the occurrence of lupus-induced pain have not
been well established12.

We conducted a retrospective cohort study to systemati-
cally examine the cause, differential diagnosis, and putative
associated factors contributing to early identification of
SLE-induced abdominal pain, particularly LMV and LP, the
2 leading causes of abdominal pain identified in our study,
thus improving appropriate treatment administration and
outcomes. 

MATERIALS AND METHODS
Patients. A retrospective cohort study was conducted. Records were
reviewed of 3823 patients with SLE consecutively admitted to the first
affiliated hospital of Sun Yat-sen University, Guangzhou, China, between
January 2002, and December 2011. Of them, 213 patients (5.6%) had SLE
with abdominal pain, and 132 patients (3.5%) were finally diagnosed with
SLE-induced abdominal pain. SLE was defined by 1997 revised American
College of Rheumatology classification criteria13.

Lupus mesenteric vasculitis was defined as13 (1) clinical suggestions of
involvement of multifocal bowel or multiple vascular territories, duodenal
ischemic changes, and improvement when treated with intravenous steroid
or immunosuppressant; or (2) pathological results from endoscope-guided
biopsy showing vasculitis changes or at least 3 of the following signs:
bowel wall thickening, target sign, dilatation of intestinal segments,
engorgement of mesenteric vessels, and increased attenuation of mesenteric
fat, which were identified on abdominal computed tomography (CT).
Bowel wall thickening was diagnosed if the bowel wall was at least 3 mm
thick in an area where the bowel was adequately distended, while the
criterion for GI wall thickening was at least 5 mm14. The criterion for
diagnosis of small-bowel dilation was > 2.5 cm diameter15; the criterion for
diagnosis of large-bowel dilation was > 8.0 cm diameter15. The CT scans
were reviewed by 2 independent radiologists blind to outcomes and their
disagreements of diagnosis were resolved by consensus.

LP was defined as (1) the presence of typical clinical symptoms
(including abdominal pain, nausea, and vomiting) and confirmed by more
than a 3-fold elevation of serum amylase or lipase or evidence of image
findings (CT scan or ultrasonography) or endoscopic retrograde cholan-
giopancreatography16; and (2) common causes of pancreatitis other than
SLE, such as mechanical obstruction of pancreatic duct (most frequently a
result of choledocholithiasis) and toxic-metabolic (secondary to alcohol
intake, effect of certain drugs including steroid, hypercalcemia, or hyper-
triglyceridemia) having been ruled out. 

The diagnosis of intestinal pseudoobstruction was made when (1)
symptoms appeared such as subacute abdominal pain, nausea, vomiting,
diarrhea, or constipation; (2) there were diffusely tender and absent bowel
sounds on physical examination; (3) abdominal radiographs showed dilated
loops of small bowel and air-fluid levels or circumferential thickening of
the bowel on CT scan without mechanical obstruction; (4) antroduodenal-
manometry motility studies showed intestinal hypomotility; and (5) other
possible causes of intestinal obstruction were excluded17,18,19,20,21.

The diagnosis of lupus urinary tract involvement (after ruling out other
causes such as lithangiuria, infection, neuropathy, drug side effects, and
malignancy) was considered if the following signs were identified on

abdominal CT/ultrasound (US): bladder wall thickening, stenosis/dilatation
of ureters, and hydroureteronephrosis17,18. 

The SLE Disease Activity Index (SLEDAI)22 and the European
Consensus Lupus Activity Measurement (ECLAM) score23 were used to
evaluate SLE activity.

Ascites were divided into 4 grades according to the amount detected by
abdominal US: none, low, medium, and large. Low amounts of ascites was
defined as an amount that can be recognized only by US around liver and
between intestinal loops, but not by physical examination (< 0.5 l). Medium
amounts of ascites indicated an amount not causing distension in the
abdomen but with palpable liver and spleen easily visualized on US
(0.5–2.0 l). Large amounts of ascites indicated distension in the abdomen
and visualization on US (> 2 l)23,24. 

We documented demographic information, clinical symptoms,
biochemical parameters, colonoscopy and gastroscopy, lactulose hydrogen
breath test, antroduodenalmanometry motility study, abdominal and pelvic
US, CT scanning and biopsy, and medications. 
Statistical analysis. Logistic regression was used for associated factors
contributing to SLE-induced abdominal pain, lupus mesenteric vasculitis,
and LP. The Mann-Whitney U test and t test was used to compare
continuous variables among 2 groups, and the chi-squared test was used to
compare categorical variables. Mean ± SD is presented for continuous and
ordinal data, while categorical data are presented as the absolute count and
percentage.

Statistical analyses were performed using SPSS 16.0. A p value < 0.05
was considered statistically significant.

RESULTS 
Causes of abdominal pain in patients with SLE. The causes
of abdominal pain in patients with SLE are listed in Table 1.
Among the 213 patients admitted during the study period for
abdominal pain, 132 patients (62%) were diagnosed with
SLE-induced pain, indicating SLE origin as a major cause of
abdominal pain in these patients. GI tract and pancreas were
the 2 most involved organs. About one-third of the patients
(81/213, 38%) were diagnosed with infection, malignancy,
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Table 1. Diagnosis of patients with systemic lupus erythematosus (SLE)
who have abdominal pain.

Final Diagnosis No. (%)

SLE-induced 132 (62.0)
Pancreatitis 23 (10.8)
Mesenteric vasculitis 97 (45.5)

Intestinal pseudoobstruction 7 (3.3)
Peritonitis 3 (1.4)
Renal vein thrombosis 2 (0.9)
Primary gastrointestinal disorder 47 (22.0)

Acute gastroenteritis 23 (10.8)
Acute appendicitis 9 (4.2)
Peptic ulcer 7 (3.3)

Gastroesophageal reflux disease 8 (3.8)
Primary hepatobiliary disease 18 (8.5)

Acute cholecystitis 10 (4.7)
Acute biliary pancreatitis 3 (1.4)
Acute cholangitis 5 (2.3)

Primary genitourinary diseases 14 (6.6)
Urinary tract infection 8 (3.8)
Pelvic inflammatory disease 4 (1.9)
Ovarian cyst torsion 2 (0.9)

Malignancy 2 (0.9)
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drug side effects, primary GI diseases, or pelvic disease not
related to SLE.
Demographic and clinical characteristics of patients with
SLE-induced abdominal pain. The majority of patients were
female (108/132, 81.8%) and mean age at the onset of
abdominal pain was 30.95 ± 14.94 years. The median time
between the diagnosis of SLE and abdominal pain was 1
month, range 0 to 240 months.

The most frequent abdominal symptoms apart from
abdominal pain were similar in LMV, LP, or pseudo-
obstruction, such as abdominal distention (68/97, 70.1% for
LMV; 11/23, 47.8% for LP; 7/7, 100% for pseudo-
obstruction), diarrhea (57/97, 58.8% for LMV; 4/23, 17.4%
for LP), nausea and vomiting (70/97, 72.2% for LMV;
17/23, 73.9% for LP; 5/7, 85.7% for pseudoobstruction),
abdominal tenderness (65/97, 67% for LMV; 18/23, 78.3%
for LP), or rebound tenderness and abdominal muscle
guarding (19/97, 19.6% for LMV; 9/23, 39.1% for LP).
Causes for abdominal symptoms other than SLE-induced
abdominal involvements such as infectious serositis or lupus
peritonitis were ruled out. 

Ascites occurred in more than half the patients (73/132,
55.3%) with lupus-induced abdominal pain, being the most
common concomitant GI manifestation. Other manifesta-
tions included oral ulcers (51/132, 38.6%) and elevated liver
enzymes (39/132, 29.5%). Of all the lupus-induced
abdominal pain, 7 patients (7/132, 5.3%) did not have other
concomitant organ-system involvement.

Thromboembolism was noted in 4 cases of (4/132,
3.0%), all of which were LMV, including 2 splenic artery
thrombosis, 1 pulmonary embolism, and 1 retinal vein
occlusion, in which 2 cases presented positive antiphospho-
lipid antibodies (aPL). Two patients were diagnosed with
antiphospholipid syndrome. No thrombosis was found in
other patients with SLE-induced abdominal pain. For the
patients (51/132, 38.6%) with positive aPL, 49 had no
specific evidence for thrombosis, and 2 cases of LMV
presented thrombosis (1 retinal vein occlusion and 1 splenic
artery thrombosis). None of the patients with positive aPL
had gastrointestinal vascular thrombosis on CT scan. There
was no difference in aPL between SLE-induced abdominal
pain and non–SLE-induced abdominal pain.

Seven cases were diagnosed with intestinal pseudo-
obstruction. All of them presented subacute abdominal pain,
5 cases presented nausea and vomiting, 1 presented
diarrhea, and 1 presented constipation. Diffuse tender and
absent bowel sounds were observed when performing the
physical examination. Dilated bowel loops, multiple fluid
levels, and circumferential thickening of the bowel were
found on abdominal radiographs. Antroduodenalmanometry
motility studies showed intestinal hypomotility. 

Urinary tract involvement occurred in about one-fifth of
the cases (28/132, 21.2%), which were 22 out of 97 lupus
mesenteric vasculitis, 5 out of 7 intestinal pseudo -

obstruction, and 1 out of 23 LP, respectively, but only
one-third (9/28, 32.1%) of the patients exhibited frequency,
urodynia, suprapubic pain, or dysuria. Few abnormal
urinalysis results were found in those patients.

The patients with SLE-induced abdominal pain exhibited
significantly increased ratio of D-dimer, polysero-
sitis/ascites, lupus urinary tract involvement, elevated liver
enzymes, oral ulcer, and ECLAM (Table 2).
Demographic and clinical characteristics of patients with
LMV. The diagnosis of LMV in our cases was based on
clinical features of involvement of multifocal bowel or
multiple vascular territories, CT scan, and improvement in
the treatment of intravenous steroid and/or immunosup-
pressant. CT features included bowel wall thickening, target
sign, dilatation of intestinal segments, engorgement of
mesenteric vessels, and increased attenuation of mesenteric
fat.

Ninety-seven patients out of 213 (45.5%) were diagnosed
with LMV, indicating that LMV was the main cause of
abdominal pain in patients with SLE. In 47 cases out of 97
(48.5%), abdominal pain occurred as the initial symptom of
SLE. Other SLE-related GI manifestations included nausea
and vomiting (70/97, 72.2%), abdominal distension (68/97,
70.1%), and diarrhea (57/97, 58.8%). In some cases, this
was accompanied by abdominal tenderness (65/97, 67.0%)
and rebound tenderness or abdominal muscle guarding
(19/97, 19.6%). Abdominal CT scan showed that 22 cases
(22.7%) had both enteritis and cystitis, of which only 9
cases (9.3%) presented with urinary symptoms. In lupus
enteritis, the small intestines were the sites most commonly
affected. Rectal involvement was rare. Typical CT images
included bowel dilation, focal or diffuse bowel wall thick-
ening, abnormal bowel wall enhancement (a double halo or
target sign), and engorgement of mesenteric vessels (comb
sign). The incidence of intestinal perforation was 2.1%
(2/97). Thromboembolism was noted in 4 cases (4.1%),
including splenic artery thrombosis, pulmonary embolism,
and retinal vein occlusion.

The patients with LMV exhibited a significantly
increased ratio of D-dimer, polyserositis/ascites, lupus
urinary tract involvement, oral ulcer, and ECLAM (Table 3). 
Demographic and clinical characteristics of patients with
LP. Twenty-three out of 213 patients (10.8%) were
diagnosed with LP and 3 cases (13.0%) had abdominal pain
as the first symptom. The majority of the patients (18,
78.3%) were female. The mean age of onset of LP was 26.48
± 11.42 years. The time interval between SLE and LP
diagnosis ranged from 0 to 33 months, and three-fifths of the
patients (14, 60.9%) developed acute pancreatitis soon after
SLE diagnosis (< 1 yr). Other symptoms such as diarrhea,
fever, and vomiting were similar to LMV. Three patients
(13.0%) had elevated pancreatic enzymes before abdominal
symptoms. Five patients (21.7%) had what was considered
severe pancreatitis based on the CT severity index25. All

2017Yuan, et al: Clinical features and abdominal pain in SLE

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2013. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


patients with LP had active SLE, with the average SLEDAI
score of 18.26 ± 7.33 at the onset of acute pancreatitis.

The patients with LP exhibited significantly increased
levels of C3 complement, D-dimer, ascites, elevated liver
enzyme, and ECLAM score (Table 4).
Associated factors of lupus-induced abdominal pain. All the
demographic and clinical variables were included in the
univariate logistical regression model. Univariate logistical
regression showed that C3 complement, serum D-dimer,
ECLAM score, oral ulcers, polyserositis, ascites, and
elevated liver enzymes were significantly associated with
occurrence of SLE-induced abdominal pain. 

All of the variables above that associated with outcome
at p < 0.1 were included in the multivariate logistic
regression model. Serum D-dimer, ECLAM score, and
ascites (moderate or large amount) were considered strongly
associated factors for the occurrence of lupus-induced

abdominal pain. Other factors were not statistically signifi-
cant. Demographic data and autoantibodies, including
anticardiolipin antibody, were not significantly related. 
Associated factors of LMV. All the demographic and clinical
variables were included in the univariate logistical
regression model. Univariate logistical regression shown
that serum D-dimer, ECLAM score, oral ulcers, polysero-
sitis, and ascites were significantly associated with the
occurrence of LMV.

All of the variables above that associated with outcome
at p < 0.1 were included in the multivariate logistic
regression model. Serum D-dimer, ascites (moderate or
large amount), and ECLAM score were considered strongly
associated factors for LMV. 
Associated factors of LP. All the demographic and clinical
variables were included in the univariate logistical
regression model. Univariate logistical regression shows
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Table 2. Demographic and clinical characteristics of the patients with SLE-induced abdominal pain.

SLE-induced Abdominal Pain, Non–SLE-induced Abdominal Pain, p
n = 132 n = 81

Female, n (%) 108 (81.8) 73 (90.1) 0.10
Age at SLE diagnosis, yrs, mean ± SD 30.95 ± 14.94 32.64 ± 14.47 0.42
Duration of SLE, mos, median (IQR) 1.0 (0.0, 24.1) 1.5 (0.2, 12.0) 0.31
WBC (× 109/l), median (IQR) 5.0 (2.7, 6.9) 5.3 (3.8, 7.2) 0.38
Hb (g/l), mean ± SD 89.62 ± 22.80 94.21 ± 23.35 0.16
PLT (× 109/l), mean ± SD 159.16 ± 120.42 175.22 ± 110.54 0.33
CRP (mg/l), mean ± SD 16.31 ± 22.95 14.34 ± 26.20 0.56
ESR (mm/h), mean ± SD 41.13 ± 27.61 35.10 ± 23.91 0.11
C3 Complement (g/l), mean ± SD 0.39 ± 0.22 0.44 ± 0.22 0.08
ALB (g/l), mean ± SD 27.75 ± 7.09 29.26 ± 6.12 0.11
SCr (µmol/l), mean ± SD 128.32 ± 171.06 116.85 ± 125.19 0.60
IgG (g/l), mean ± SD 15.20 ± 6.60 13.81 ± 5.74 0.12
D-dimer (100 µg/l), median (IQR) 7.6 (5.4, 12.9) 2.7 (1.5, 4.6) < 0.01*
ACL (IgM/IgG), n (%) 51 (38.6) 24 (29.6) 0.18
Anti-ß2-GP1 (IgG), n (%) 19 (14.4) 9 (11.1) 0.49
ANA, n (%) 128 (97.0) 80 (98.8) 0.40
Anti-dsDNA, n (%) 98 (74.2) 64 (79.0) 0.43
Anti-Sm, n (%) 37 (28.0) 29 (35.8) 0.23
Anti-Ro, n (%) 87 (65.9) 50 (61.7) 0.54
Anti-La, n (%) 28 (21.2) 18 (22.2) 0.86
Anti-U1RNP, n (%) 43 (32.6) 30 (37.0) 0.51
Polyserositis, n (%) 30 (22.7) 4 (4.9) < 0.01*
Arthralgia, n (%) 44 (33.3) 35 (43.2) 0.15
Lupus nephritis, n (%) 96 (72.7) 52 (64.2) 0.19
Lupus urinary tract involvement, n (%) 28 (21.2) 0 (0) < 0.01*
Pulmonary involvement, n (%) 21 (15.9) 13 (16.0) 0.99
Cardiac involvement, n (%) 50 (37.9) 24 (29.6) 0.22
CNS involvement, n (%) 22 (16.7) 11 (13.6) 0.55
Oral ulcer, n (%) 51 (38.6) 16 (19.8) < 0.01*
Ascites, n (%) 73 (55.3) 19 (23.5) < 0.01*
Elevated liver enzymes, n (%) 39 (29.5) 8 (9.9) < 0.01*
Disease activity (SLEDAI), mean ± SD 15.75 ± 7.14 13.40 ± 5.10 0.01*
Disease activity (ECLAM), mean ± SD 6.59 ± 1.84 4.44 ± 1.49 < 0.01*

* Statistically significant. WBC: white blood (cell) count; Hb: hemoglobin; PLT: platelet; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; ALB:
albumin; SCr: serum creatinine; IgG: immunoglobulin G; ACL: anticardiolipin antibodies; CNS: central nervous system; IQR: interquartile range; SLE:
systemic lupus erythematosus; ANA: antinuclear antibody; SLEDAI: SLE Disease Activity Index; ECLAM: European Consensus Lupus Activity
Measurement.
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that hemoglobin, C3 complement, serum albumin, D-dimer,
ECLAM score, central nervous system involvement, cardiac
involvement, ascites, and elevated liver enzymes were
significantly associated with the occurrence of LP.

All of the variables above that associated with outcome
at p < 0.1 were included in the multivariate logistic regres-
sion model. Serum D-dimer, ECLAM score, and elevated
liver enzymes were considered strongly associated factors
for LP. 

DISCUSSION
The early and appropriate diagnosis of abdominal pain in
SLE is a challenging problem. Some of the lesions can lead
to life-threatening consequences. However, SLE-induced
abdominal pain may be underdiagnosed26. The prognosis of
SLE-induced abdominal disorders could be improved if
prompt corticosteroid/immunosuppressive therapy were

implemented. Identification of the highly associated factors
predictive for SLE-induced abdominal pain is crucial to
better outcome. 

GI involvement induced by SLE could be LMV,
protein-losing enteropathy, intestinal pseudoobstruction,
acute pancreatitis, or inflammatory bowel diseases.

LMV, also described as mesenteric arteritis, lupus
enteritis, lupus arteritis, lupus vasculitis, GI vasculitis,
intraabdominal vasculitis, and acute GI syndrome, are the
most common causes of SLE-induced abdominal pain in
previous reports21,27,28, which was consistent with our data. 

The results showed that LMV was particularly common
in our patients, ranging from minor to severe events. More
than half of the LMV cases experienced ascites besides
abdominal pain, and multiple system involvements were
very common, which indicated that even minor GI
complaints should be addressed, because insidious manifes-
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Table 3. Demographic and clinical characteristics of the patients with lupus mesenteric vasculitis (LMV).

LMV, Non–SLE-induced Abdominal Pain, p
n = 97 n = 81

Female, n (%) 79 (81.4) 73 (90.1) 0.10
Age at SLE diagnosis, yrs, mean ± SD 31.70 ± 15.43 32.64 ± 14.47 0.68
Duration of SLE, mos, median (IQR) 0.5 (0.0, 24.2) 1.5 (0.2, 12.0) 0.21
WBC (× 109/l), median (IQR) 5.2 (2.7, 7.2) 5.3 (3.8, 7.2) 0.52
Hb (g/l), mean = SD 91.97 ± 23.43 94.21 ± 23.35 0.53
PLT (× 109/l), mean ± SD 167.40 ± 122.74 175.22 ± 110.54 0.66
CRP (mg/l), mean ± SD 14.68 ± 21.86 14.34 ± 26.20 0.93
ESR (mm/h), mean ± SD 40.42 ± 29.93 35.10 ± 23.91 0.20
C3 Complement (g/l), mean ± SD 0.42 ± 0.23 0.44 ± 0.22 0.42
ALB (g/l), mean ± SD 27.71 ± 7.41 29.26 ± 6.12 0.13
SCr (µmol/l), mean ± SD 125.59 ± 172.30 116.85 ± 125.19 0.70
IgG (g/l), mean ± SD 14.78 ± 6.93 13.81 ± 5.74 0.32
D-dimer (100 µg/l), median (IQR) 7.9 (5.4, 13.2) 2.7 (1.5, 4.6) < 0.01*
ACL (IgM/IgG), n (%) 36 (37.1) 24 (29.6) 0.29
Anti-ß2-GP1 (IgG), n (%) 15 (15.5) 9 (11.1) 0.40
ANA, n (%) 93 (95.9) 80 (98.8) 0.25
Anti-dsDNA, n (%) 72 (74.2) 64 (79.0) 0.45
Anti-Sm, n (%) 29 (29.9) 29 (35.8) 0.11
Anti-Ro, n (%) 63 (64.9) 50 (61.7) 0.66
Anti-La, n (%) 20 (20.6) 18 (22.2) 0.80
Anti-U1RNP, n (%) 28 (28.9) 30 (37.0) 0.25
Polyserositis, n (%) 22 (22.7) 4 (4.9) < 0.01*
Arthralgia, n (%) 30 (30.9) 35 (43.2) 0.09
Lupus nephritis, n (%) 67 (69.1) 52 (64.2) 0.49
Lupus urinary tract involvement, n (%) 22 (22.7) 0 (0) < 0.01*
Pulmonary involvement, n (%) 15 (15.5) 13 (16.0) 0.92
Cardiac involvement, n (%) 32 (33.0) 24 (29.6) 0.63
CNS involvement, n (%) 10 (10.3) 11 (13.6) 0.50
Oral ulcer, n (%) 42 (43.2) 16 (19.8) < 0.01*
Ascites, n (%) 54 (55.7) 19 (23.5) < 0.01*
Elevated liver enzymes, n (%) 22 (22.7) 8 (9.9) 0.02*
Disease activity (SLEDAI), mean ± SD 15.10 ± 6.84 13.40 ± 5.10 0.07
Disease activity (ECLAM), mean ± SD 6.28 ± 1.75 4.44 ± 1.49 < 0.01*

* Statistically significant. WBC: white blood (cell) count; Hb: hemoglobin; PLT: platelet; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; ALB:
albumin; SCr: serum creatinine; IgG: immunoglobulin G; ACL: anticardiolipin antibodies; CNS: central nervous system; IQR: interquartile range; SLE:
systemic lupus erythematosus; ANA: antinuclear antibody; SLEDAI: SLE Disease Activity Index; ECLAM: European Consensus Lupus Activity
Measurement.
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tations could be neglected or taken as adverse drug 
interaction.

Examination of bowel specimens, autoantibody
presence, and other laboratory findings are of limited value
when diagnosing LMV. Pathological information is usually
not available or nonspecific. CT can aid the diagnosis3. The
diagnosis of LMV in our cases was based on clinical
features of multifocal bowel or multiple vascular territories,
identified through CT scan, as well as suggested by
improvement in the treatment of intravenous steroid and/or
immunosuppressant29,30. Jejunum and ileum were the most
commonly affected sites observed on CT scan, which is in
agreement with the previous study by Lee, et al10. 

The second leading cause of abdominal pain in our study
is LP. LP is a relatively rare but life-threatening compli-
cation of SLE. Twenty-three out of 3823 patients (0.6%)
with LP were found within the research interval, which was

comparable with previous studies from the United States
and Europe7,8,10,31,32. For the asymptomatic patients or
patients with hyperamylasemia before manifestations,
laboratory evidence and radiological findings are essentially
helpful. Anti-La antibody was reported to be associated with
LP; however, our data did not suggest a similar tendency9. 

There were no specific indices for early differential
diagnosis of SLE-induced abdominal pain and little infor-
mation, except a few cross-sectional studies have been
provided to identify the associated factors to date. In our
study, we conducted univariate and multivariate logistic
regression models, to try to recognize the patients at high
risk and help with decision making on advanced therapies.

We found that high levels of serum D-dimer were
frequently observed in the subset of SLE-induced
abdominal pain, as well as confirmed cases of LMV and LP.
D-dimer was significant in the univariate and multivariate
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Table 4. Demographic and clinical characteristics of the patients with lupus pancreatitis (LP).

LP, Non–SLE-induced Abdominal Pain, p
n = 23 n = 81

Female, n (%) 18 (78.3) 73 (90.1) 0.13
Age at SLE diagnosis, yrs, mean ± SD 26.48 ± 11.42 32.64 ± 14.47 0.06
Duration of SLE, mos, median (IQR) 2.0 (0, 33.0) 1.5 (0.2, 12.0) 0.79
WBC (× 109/l), median (IQR) 5.8 (2.6, 7.8) 5.3 (3.8, 7.2) 0.84
Hb (g/l), mean = SD 81.13 ± 20.63 94.21 ± 23.35 0.02*
PLT (× 109/l), mean ± SD 125.39 ± 110.17 175.22 ± 110.54 0.06
CRP (mg/l), mean ± SD 22.86 ± 30.53 14.34 ± 26.20 0.19
ESR (mm/h), mean ± SD 41.43 ± 25.11 35.10 ± 23.91 0.27
C3 complement (g/l), mean ± SD 0.32 ± 0.09 0.44 ± 0.22 < 0.01*
ALB (g/l), mean ± SD 26.22 ± 5.92 29.26 ± 6.12 0.04*
SCr (µmol/l), mean ± SD 177.78 ± 220.28 116.85 ± 125.19 0.09
IgG (g/l), mean ± SD 15.68 ± 4.43 13.81 ± 5.74 0.15
D-dimer (100 µg/l), median (IQR) 8.5 (6.4, 14.9) 2.7 (1.5, 4.6) < 0.01*
ACL (IgM/IgG), n (%) 10 (43.5) 24 (29.6) 0.21
Anti-ß2-GP1 (IgG), n (%) 3 (13.0) 9 (11.1) 0.80
ANA, n (%) 23 (100) 80 (98.8) 0.59
Anti-dsDNA, n (%) 16 (70.0) 64 (79.0) 0.34
Anti-Sm, n (%) 9 (39.1) 29 (35.8) 0.77
Anti-Ro, n (%) 17 (73.9) 50 (61.7) 0.28
Anti-La, n (%) 6 (26.1) 18 (22.2) 0.70
Anti-U1RNP, n (%) 9 (39.1) 30 (37.0) 0.86
Polyserositis, n (%) 4 (17.4) 4 (4.9) 0.05
Arthralgia, n (%) 9 (39.1) 35 (43.2) 0.73
Lupus nephritis, n (%) 19 (82.6) 52 (64.2) 0.09
Lupus urinary tract involvement, n (%) 1 (4.3) 0 (0) 0.06
Pulmonary involvement, n (%) 15 (15.5) 13 (16.0) 0.92
Cardiac involvement, n (%) 12 (33.0) 24 (29.6) 0.05
CNS involvement, n (%) 8 (34.8) 11 (13.6) 0.02*
Oral ulcer, n (%) 7 (30.4) 16 (19.8) 0.28
Ascites, n (%) 12 (52.2) 19 (23.5) < 0.01*
Elevated liver enzymes, n (%) 12 (52.2) 8 (9.9) < 0.01*
Disease activity (SLEDAI), mean ± SD 18.26 ± 7.33 13.40 ± 5.10 < 0.01*
Disease activity (ECLAM), mean ± SD 7.30 ± 1.72 4.44 ± 1.49 < 0.01*

* Statistically significant. WBC: white blood (cell) count; Hb: hemoglobin; PLT: platelet; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; ALB:
albumin; SCr: serum creatinine; IgG: immunoglobulin G; ACL: anticardiolipin antibodies; CNS: central nervous system; IQR: interquartile range; SLE:
systemic lupus erythematosus; ANA: antinuclear antibody; SLEDAI: SLE Disease Activity Index; ECLAM: European Consensus Lupus Activity
Measurement.
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analysis, indicating that it was a strongly correlated factor
with SLE-induced abdominal involvement. To our
knowledge, this finding has not been reported in the liter-
ature. The pathology of high levels of D-dimer in
SLE-induced abdominal pain is not clear. It is possible that
the small vessel injuries in SLE contributed to the over-
expression of tissue factors, such as FVIIa complex, FXa,
and thrombin. This in turn generated the extrinsic pathway
of coagulation, thrombin, and fibrin, and D-dimer was the
product33,34,35,36,37. D-dimer is not a specific marker for
LMV and/or LP, because it is also elevated in active SLE
involving other organ systems and thrombosis. However, it
is a serum marker that is easy to monitor or operate.
D-dimer could be used as a preliminary screen test. Other
examinations including CT scan or endoscopy for GI
disorders should be considered for SLE patients with
abdominal pain when D-dimer is increased. Other correlated
variables were ascites (medium or large amount), ECLAM,
or elevated liver enzymes for LP. 

GI complications may have higher ratio of occurrence
when the factors above were positive. However, what is
important was that some LMV or LP patients had relatively
low SLEDAI or ECLAM scores, and some abdominal
episodes broke out in the tranquil stage. Low activity score
could not absolutely rule out severe GI complications,
though ECLAM was a strongly correlated factor statistically. 

Several studies have been performed to assess the impor-
tance of aPL in patients with SLE38. They may contribute to
various types of vasculitis39,40,41. However, Lee, et al
reported that aPL did not correlate with the occurrence of
lupus enteritis, which is in accord with our data10. 

For the patients with SLE-induced abdominal pain, about
one-third had positive aPL, in which only 2 cases exhibited
thrombosis. And none of them had abdominal vascular
thrombosis on CT scan. There was no difference in aPL
levels between SLE-induced abdominal pain and
non–SLE-induced abdominal pain. In our study, aPL did not
contribute to the occurrence of SLE-induced abdominal
pain. 

Lupus urinary tract involvement is uncommon, reported
to occur in 0.5% to 1% of patients with SLE. The majority
of the patients presented with a combination of GI manifes-
tations, which suggested a strong connection with these
lesions. Lupus GI tract involvement and lupus cystitis can
occur simultaneously or independently17,42,43. Our study
showed that about one-fifth of the cases of SLE-induced
abdominal pain (28/132, 21.2%) were associated with
urinary tract involvement (diagnosis based on ruling out
other causes and CT scan), but only one-third (9/28,
32.1%) of the patients exhibited urinary symptoms.
Alarcón-Segovia, et al also reported that subclinical lupus
cystitis was commonly seen44. The reason for the associ-
ation of GI involvement and urinary tract lesions is possibly
that GI wall and bladder shared a common autoantigen45.

Our data indicated that clinicians should take more precau-
tions to avoid latent bladder involvement in patients with
SLE and abdominal pain, and further examination may help
with early diagnosis and effective treatment.

Differential diagnosis between SLE-induced abdominal
pain and non–lupus-induced related abdominal pain is
essential, but sometimes difficult. LMV and LP were the
leading causes of SLE-induced abdominal pain in our
research. Our study demonstrated that serum D-dimer was a
strongly associated factor for the occurrence of
lupus-induced abdominal pain. ECLAM score and ascites
(medium and large amounts) was highly correlated with
SLE-induced abdominal pain, and elevated liver enzymes
gave a strong indicator for LP. Autoantibodies, including
aPL, might not be diagnostically useful for SLE-induced
abdominal pain. 
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