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ABSTRACT. Objective. Pancreatitis is a rare but potentially life-threatening complication of systemic lupus ery-

thematosus (SLE). Vasculitis of the gastrointestinal tract is the most commonly proposed mecha-
nism. We determined the frequency of SLE-related pancreatitis in the Hopkins Lupus Cohort.
Methods. A large prospective cohort of 1811 patients with SLE was reviewed and clinical and lab-
oratory measures of SLE patients who developed pancreatitis were compared to patients who did not
develop pancreatitis.

Results. Four percent of patients with SLE had pancreatitis due to SLE. The best multivariate model
of clinical and laboratory associations included hypertriglyceridemia, psychosis, pleurisy, gastritis,
and anemia.

Conclusion. Hypertriglyceridemia appears to be a strong associate of pancreatitis in SLE, but
antiphospholipid antibodies are not. SLE patients with psychosis and pleurisy are at increased risk

for pancreatitis. (J Rheumatol First Release Dec 23 2009; doi:10.3899/jrheum.090829)
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Pancreatitis in adult-onset systemic lupus erythematosus
(SLE) is a well recognized yet rare complication'1. It was
first reported by Reifenstein, et al in 1939 as a symptom
complex of unknown etiology and fatal outcome!l. It has
also been reported in pediatric lupus, where it follows a
more aggressive course and is often noted to be fatal at pres-
entation'?. The diagnosis of SLE-induced pancreatitis can
only be made after excluding all other mechanical and toxic-
metabolic etiologies of pancreatitis (including but not limit-
ed to cholelithiasis, alcohol, medications, hypertriglycer-
idemia, hypercalcemia, and infections/sepsis).

The etiopathogenesis of pancreatitis in lupus is not
clear'®, with several suggested pathogenic mechanisms.
SLE-induced vasculopathy of the gastrointestinal tract is
one of the most commonly proposed mechanisms'3, with
vasculitis leading to ischemic necrosis of the pancreas*!2.
Immunosuppressive drugs such as azathioprine and cyclo-
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sporine!*13, as well as corticosteroids®?, have also been
implicated in several case reports. In a case series of 4
patients, an association with high levels of anticardiolipin
antibodies (aCL) was shown, attributing pancreatitis to be a
manifestation of antiphospholipid syndrome!6. Anticardio-
lipin antibodies have also been found with chronic calcify-
ing pancreatitis in a patient with SLE!7.

We determined the frequency of SLE-related pancreatitis
in the Hopkins Lupus Cohort. We then compared the clini-
cal and laboratory measures in patients with SLE who had
pancreatitis versus those who did not.

MATERIALS AND METHODS

The Hopkins Lupus Cohort. The Hopkins Lupus Cohort Study has been
approved by the Johns Hopkins University School of Medicine Institutional
Review Board. All patients gave written informed consent. The Hopkins
Lupus Cohort was begun in 1987 and consisted of 1811 patients with SLE
at the time of this study. Patients diagnosed with SLE by one faculty mem-
ber were invited to enroll. After cohort entry, routine visits were scheduled
quarterly, or more often if warranted by disease activity or complications.
At each visit, clinical assessment of disease activity was ascertained using
the physician’s global assessment (PGA) and Safety of Estrogens in Lupus
Erythematosus National Assessment-Systemic Lupus Erythematosus
Disease Activity Index (SELENA SLEDAI)!8:1% Laboratory tests included
a complete blood count, erythrocyte sedimentation rate, serum cholesterol,
serum creatinine, urinalysis (and since 2006, urine protein/creatinine ratio),
complement C3 and C4 levels, anti-dsDNA, dilute Russell viper venom
time for the lupus anticoagulant, and aCL measures.

Cumulative cohort history and damage index database. A cumulative his-
tory was recorded for each patient at cohort entry including demographic
variables, clinical and laboratory manifestations of SLE, and treatment
(prednisone, hydroxychloroquine, and immunosuppressive drugs) and then
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updated at least every 3 months at followup visits. The Systemic Lupus
International Collaborating Clinics/American College of Rheumatology
(SLICC/ACR) Damage Index?’ was also similarly recorded at the first visit
and updated at least every 3 months.

Data extraction. The Hopkins Lupus Cohort database was reviewed to
identify all patients who developed episodes of acute pancreatitis since the
diagnosis of SLE. A patient was classified as having acute pancreatitis in
the presence of clinical features of abdominal pain or tenderness with at
least a 3-fold elevation of pancreatic enzymes (amylase or lipase) and con-
firmation of the diagnosis by an imaging study [computed tomography
(CT) scan/magnetic resonance imaging scan or ultrasound of the abdomen].
Patients with isolated elevation of enzymes without evidence of pancreati-
tis on imaging studies were excluded from the analysis.

The number of episodes of pancreatitis, the laboratory evaluation, ther-
apeutic management, and outcome were determined through outpatient or
inpatient records of the hospital stay. For patients whose records were
incomplete, the patient was contacted by telephone to obtain relevant infor-
mation. Patients whose records were not available and who were not able
to recall events from their hospital admission for episodes of pancreatitis
were excluded from the study.

Using the cohort database, clinical and laboratory measures of SLE
patients who developed pancreatitis were compared to SLE patients who
did not develop pancreatitis.

Statistical analysis. Statistical analysis was done using the JMP software
system (SAS, Cary, NC, USA). The chi-square test or Fisher’s exact test
was used for dichotomous variables and the Student t test for continuous
variables. For demographic, physical, and laboratory variables that were
different between patients with and without pancreatitis, multiple logistic

regression analysis was used to identify the variables that independently
predicted pancreatitis. A 2-tailed p value < 0.05 was considered statistical-
ly significant in all comparisons.

RESULTS

Out of a total of 1811 patients with SLE, 76 (4.2%) devel-
oped one or more episodes of pancreatitis. One patient was
excluded because of the presence of isolated hyperamy-
lasemia without evidence of pancreatitis on CT of the
abdomen. An additional 4 patients were excluded because of
nonavailability of records (Figure 1).

The 71 remaining SLE patients developed 152 episodes
of pancreatitis, with a mean of 2.1 episodes/person and an
average frequency of 0.10 episodes/person/year. The etiolo-
gy of pancreatitis was found to be idiopathic, and hence
related to SLE, in 63 patients (3.5% of the cohort), while it
was attributed to other causes in 7 patients (2 alcohol abuse,
1 post-traumatic, 1 sepsis, 1 cholelithiasis, 1 related to
Depakote toxicity, and 1 due to abnormal anatomy consis-
tent with annular pancreas and abnormal pancreaticobiliary
junction). The complete evaluation to exclude other etiolo-
gies was not available in one patient.

Of all 63 patients with pancreatitis due to SLE, only 1
(1.6%) patient had hypercalcemia (the level was only mild-
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Figure 1. Selection of participants.
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ly elevated and was not presumed to be the cause for pan-
creatitis). Elevated triglyceride levels were noted in 12
(19%) patients. None had triglyceride levels > 200 mg/dl, nor
were they on therapy for hypertriglyceridemia. Eight patients
had a history of alcohol abuse, but only 2 were consuming
any alcohol at the time of their pancreatitis. Eight patients
had a history of cholecystectomy, 6 for cholelithiasis and 2
for abdominal pain of unknown etiology. Twenty-nine (46%)
patients were positive for antiphospholipid antibodies, of
which 21 (72%) had aCL, 12 (41%) had lupus anticoagulant,
and 3 (10%) had anti-B,-glycoprotein I antibody. Eleven
patients (17%) were taking an immunosuppressive drug dur-
ing their episode of pancreatitis, including 5 on azathioprine,
2 cyclophosphamide, and 1 each taking methotrexate,
mycophenolate mofetil, chlorambucil and cyclosporine.

Forty-six (73%) patients showed complete resolution of
pancreatitis whereas the others developed complications,
recurrences, or chronicity. Nine patients developed various
complications of pancreatitis including 6 with pancreatic
pseudocysts, 4 with secondary diabetes mellitus, and 2 with
exocrine pancreatic insufficiency. Twenty-seven (43%)
patients developed recurrent pancreatitis (more than one
episode) and 9 (14%) developed chronic pancreatitis. The
pancreatitis was severe enough to lead to mortality in 2
patients (3%).

Table 1 shows the demographic comparison of the 63
SLE patients with pancreatitis due to SLE versus 1740 SLE
patients without pancreatitis. Pancreatitis attributed to SLE
was associated with lower income, less private insurance,
more disability, and smoking.

Table 2 summarizes the clinical manifestations and con-
ditions associated with pancreatitis attributed to SLE. These
included fever, vasculitis, pleurisy, psychosis, organic brain
syndrome, cognitive impairment, anemia, Sjogren’s syn-
drome, anti-La, hypertension, and diabetes mellitus. Table 3
summarizes the comparison of laboratory measures.

Hypertriglyceridemia was strongly associated with pancre-
atitis, but antiphospholipid antibodies were not.

Table 4 shows that SLE patients with pancreatitis attrib-
uted to SLE have accrued more permanent organ damage,
including pancreatic insufficiency.

Table 5 shows the multivariate model of the most signif-
icant variables. This model included hypertriglyceridemia,
psychosis, pleurisy, gastritis, and anemia.

DISCUSSION

In this large series of patients with SLE we found that SLE-
attributable pancreatitis was rare: 3.5% (63/1810). Chronic
pancreatitis occurred in 14% and death in 3% of these
patients. The mortality rate was lower in comparison to
other studies?!, but this may be as a result of close monitor-
ing and followup of these SLE patients enrolled in a
prospective cohort study, increasing the likelihood of earlier
diagnosis and treatment. Appropriate therapeutic strategy,
particularly treatment with corticosteroids, which was done
in a relatively large proportion of our patients with pancre-
atitis, may have also added a survival benefit.

Patients with SLE-attributable pancreatitis had a signifi-
cantly higher Damage Index score (3.54 vs 1.98; p <0.001),
which represents an overall higher disease burden and dis-
ease severity in this subset of SLE patients.

This series sheds some light on potential mechanisms.
First, there was no association with any antiphospholipid
antibody. However, events associated with hypercoagulabil-
ity (deep venous thrombosis and stroke) were significantly
more common with SLE-attributable pancreatitis. In uni-
variate analyses, cutaneous vasculitis had occurred signifi-
cantly more often in SLE-attributable pancreatitis (27% vs
14%; p = 0.015). Vasculitis has been a proposed mechanism
for SLE pancreatitis*!?-13, However, cutaneous vasculitis
did not remain independently associated with SLE-attribut-
able pancreatitis in our multiple regression model.

Table 1. Demographic characteristics of SLE patients with and without SLE-attributed pancreatitis.

Pancreatitis Present,  Pancreatitis Absent, p OR
N=063 N = 1740 (95% CI)

Sex

Male 2 130 NS

Female 61 1610
Ethnicity

African American 33 638 NS

Caucasian 25 988

Asian 3 52

Other 2 62
Socioeconomic status, %

Household income > US $50 thousand 24 44 0.0054 041 (0.21-0.78)

High school graduate 91 90 1.0000
Private insurance, % 71 80 0.127  0.62 (0.34-1.13)
Disability, % 44 21 0.0001  3.00 (1.75-5.13)
History of smoking, % 31 17 0.013  2.17(1.23-3.83)

NS: Not statistically significant.
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Table 2. Comparison of clinical manifestations in SLE-attributable pancreatitis.

Factor Pancreatitis Pancreatitis p OR
Present, % Absent, % (95% CI)

Fever 57 39 0.0069  2.06 (1.22,3.46)
Photosensitivity 70 55 0.0241 194 (1.11, 3.40)
Cutaneous vasculitis 27 14 0.0150 2.15(1.19,3.87)
Pleuritis 72 44 <0.0001 3.17(1.79,5.59)
Hematuria 29 41 0.0606  1.66 (0.98, 2.82)
Renal insufficiency 27 17 0.0542  1.80 (1.00,3.24)
Seizure 18 9 0.0414  2.16(1.10,4.23)
Psychosis 12 3 0.0048  3.85(1.68, 8.83)
Organic brain syndrome 12 5 0.0313  2.55(1.13,5.78)
Cognitive impairment 14 6 0.0206 2.61 (1.21,5.66)
Sjogren’s syndrome 27 14 0.0082  2.28 (1.26,4.11)
Hepatomegaly 10 4 0.0327  2.75(1.15,6.63)
Splenomegaly 10 5 0.0618  2.32(0.97,5.55)
Obesity 54 39 0.0274  1.84(1.08,3.12)
Moon fascies 72 40 <0.0001 3.76 (2.13,6.64)
Hypertension 62 45 0.0116  2.00 (1.18,3.39)
Diabetes mellitus 18 9 0.0207  2.30(1.17,5.52)
Cataracts 22 13 0.0515 1.89 (1.01,3.55)
Gastritis 45 21 <0.0001 3.11(1.85,5.24)
Peptic ulcer disease 25 9 0.0004  3.29 (1.80, 6.04)
Deep venous thrombosis 23 12 0.0151 2.23(1.20,41.2)
Stroke 18 8 0.0063  2.73 (1.38,5.37)
Myocardial infarction 10 4 0.0415 2.59(1.08,6.21)
Thrombosis (venous) 33 17 0.0027 2.45(141,4.25)
Thrombosis (arterial) 30 14 0.0021  2.64 (1.49,4.65)

Table 3. Comparison of laboratory measures in SLE patients with and without SLE-attributable pancreatitis.

Pancreatitis Pancreatitis p OR
Present, % Absent, % (95% CI)
Anemia 78 59 0.004 242 (1.30-4.53)
Abnormal liver function tests 53 37 0.0140  1.95(1.16-3.26)
Hypertriglyceridemia 50 18 <0.0001 4.56 (2.45-8.49)
Hypercholesterolemia 69 52 00108  2.07(1.18,3.65)
Anti-Ro 38 29 0.1759  1.49 (0.86, 2.60)
Anti-La 24 12 00175  2.35(1.24-4.46)
Antiphospholipid antibodies
Anticardiolipin 40 48 0.2809 0.72 (0.42,1.23)
Lupus anticoagulant 25 26 NS
Anti-B,-glycoprotein I 19 34 0.1000  0.44 (0.16,1.16)
Anti-Sm 16 16 NS
Anti-dsDNA 53 57 NS
Low C3 55 53 NS
Low C4 48 48 NS

NS: Not statistically significant.

Our series found that secondary Sjogren’s syndrome (p =
0.0082) and anti-La (p = 0.0175) were associated with pan-
creatitis. Pancreatitis is a known complication of primary
Sjogren’s syndrome?2. These variables, however, did not
retain their significance in the multiple regression model.

The variable with the strongest association was triglyc-
eridemia, which was very significant in both univariate (p <
0.0001) and multiple regression models (p < 0.0001). The
triglyceridemia was modest in comparison to the hyper-
triglyceridemia known to cause pancreatitis23.

Some other SLE manifestations were independent asso-
ciates of SLE-attributable pancreatitis, namely psychosis (p
= 0.0032) and pleurisy (p = 0.0004). Two nonspecific con-
ditions, gastritis and anemia, also remained in the multiple
regression model. Physicians treating patients with SLE
with a history of these conditions who develop abdominal
pain should have a high index of suspicion of pancreatitis.

Our series showed that SLE-attributed pancreatitis,
although rare, identified a subset of SLE patients with much
higher degree of organ damage and mortality. Antiphos-
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Table 4. Prevalence of organ damage in SLE patients with and without SLE-attributable pancreatitis.

Organ Damage Pancreatitis Present Pancreatitis Absent p
Ocular 031 £0.54 0.18 £0.44 0.0276
Neuropsychiatric 0.53+0.75 0.32 +£0.67 0.0168
Renal 052+ 1.15 0.20 £ 0.68 0.0004
Pulmonary 0.19 £55 0.14 +0.42 NS
Cardiovascular 0.21+0.55 0.16 +0.51 NS
Peripheral vascular 0.09+0.28 0.07 +£0.31 NS
Gastrointestinal 0.71 £0.99 0.17 £ 0.44 < 0.0001
Musculoskeletal 0.56 +0.85 0.39+0.78 NS
Dermatologic 0.12+0.38 0.08 £0.31 NS
Total 354+282 198 +2.34 < 0.0001

Table 5. Multivariate regression model of variables associated with 10. Petri M. Pancreatitis in systemic lupus erythematosus: still in search

SLE-attributable pancreatitis. of a mechanism. J] Rheumatol 1992;19:1014-6.

11. Reifenstein EC, Reifenstein EC Jr, Reifenstein GH. A variable

Variable P symptom complex of undetermined etiology with fatal
determination. Arch Intern Med 1939;63:552-74.

Hypertriglyceridemia <0.0001 12. Serrano Lopez MC, Yebra-Bango M, Lopez Bonet E. Acute

Psychosis 0.0023 pancreatitis and systemic lupus erythematosus: Necropsy of a case

Pleurisy 0.0001 and review of pancreatic vascular lesions. Am J Gastroenterol

Gastritis 0.0147 1991:86:764-7.

Anemia 0.0031 13. Richer O, Ulinski T, Lemelle I, Ranchin B, Loirat C, Piette JC, et
al. Abdominal manifestations in childhood-onset systemic lupus
erythematosus. Ann Rheum Dis 2007;66:174-8.

pholipid antibodies were not found to be associated, but a 14. Kolk A, Horneff G, Wilgenbus KK, Wahn V, Gerharz CD. Acute

hiStOI‘y of thrombosis, cutaneous vasculitis, secondary lethal necrotising pancreatitis in childhood systemic lupus

Sjégren’s syndrome, and triglyceridemia were all suggested er)./thematosus — possible toxicity of immunosuppressive therapy.

as potential mechanisms. Only triglyceridemia remained Clin Exp Rheumatol 1995;13:399-403. . . ,

. . . . 15. Mallory A, Kern F Jr. Drug-induced pancreatitis: a critical review.
significant in the multiple regression model for a strong Gastroenterology 1980:78:813-20.

association with pancreatitis attributable to SLE. 16. Yeh TS, Wang CR, Lee YT, Chuang CY, Chen CY. Acute
pancreatitis related to anticardiolipin antibodies in lupus patients
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