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Early Intervention and Resolution of Pediatric Intestinal
Pseudo-Obstruction in Systemic Lupus Erythematosus:
A Pediatric Case Report
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Pediatric intestinal pseudo-obstruction (PIPO) is a rare condition
characterized by severe dysmotility. PIPO presents with signs and
symptoms of bowel obstruction in the absence of anatomic blockage
and can result from damage to the enteric nervous system, smooth
muscle, and/or interstitial cells of Cajal. While the course is variable,
fulminant cases result in long-term dependence on parenteral nutri-
tion (PN) support, making chronic dysmotility the second most com-
mon cause of intestinal failure (IF) after short bowel syndrome (1).

Chronic intestinal pseudo-obstruction (CIPO) has been
reported in the adult literature as an under-recognized manifestation
of systemic lupus erythematosus (SLE). The pediatric incidence is
not known (2-5). Early identification is essential since early inter-
vention may improve prognosis. The window to treat early signs of
dysmotility and prevent PIPO has not been reported.

We report a case of PIPO as the initial presentation of SLE in a
previously healthy child who exhibited dramatic recovery with plas-
mapheresis, rituximab, and cyclophosphamide. To our knowledge,
this is the youngest reported case of dysmotility secondary to SLE.
This case highlights the importance of early recognition and treat-
ment of PIPO to prevent IF and reduce disease-related morbidity.

CASE PRESENTATION

A 7-year-old Pacific Islander female presented with abdominal
pain, fatigue, constipation, ageusia, anorexia, and nonbloody, nonbil-
ious emesis. Figure 1 summarizes her clinical course. The onset was
insidious, developing over weeks, and preceded by intermittent low-
grade fevers and sore throat. Physical examination was remarkable
for hypoactive bowel sounds and hepatomegaly without distension,
ascites, or splenomegaly. She had lost 8kg at presentation (weight
z-score 1.07 before illness and nadir weight z-score of —2.27).

Laboratory analysis was significant for elevated aspartate and
alanine transaminase (29—108 units/L and 39-220 units/L, respec-
tively), hypoalbuminemia (3.4 g/dL) without cholestasis, liver syn-
thetic dysfunction, or coagulopathy. She had a normocytic anemia
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(hemoglobin 10.6 g/dL), leukopenia (2.8 K/uL), and lymphopenia
(1300/mm?). Erythrocyte sedimentation rate (14-27mm/hr) and
immunoglobulin G level were elevated (1430 mg/dL). In the evalua-
tion for autoimmune hepatitis, she had a positive antinuclear antibody
(>1:2560) and negative anti-liver-kidney microsomal and antismooth
muscle antibodies.

Postviral dysmotility was considered because Epstein Barr Virus
serologies were suggestive of remote infection without reactivation. A
diagnosis of SLE was established with positive antinuclear antibody,
anti-Smith (92 U/ml), antiribonucleoprotein (>100 U/mL), hypocomple-
mentemia (C3 71 mg/dL and C4 10mg/dL), hematologic abnormalities,
a small pericardial effusion on echocardiogram, positive anticardiolipin
antibodies (33 IgG Phospholipid Units), antineuronal cell antibody
(>400 Units), and elevated rheumatoid factor (>100 IU/mL). A paraneo-
plastic evaluation and anti-dsDNA antibodies were negative.

Abdominal ultrasound, elastography, and chest computed
tomography were normal. Abdominal radiographs showed air fluid
levels without mechanical obstruction. Magnetic resonance imag-
ing with angiography of the abdomen showed large stool burden in
the colon and gas paucity. Upper gastrointestinal fluoroscopy wasn’t
performed as she was unable to swallow contrast. Upper endoscopy
showed scant antral erythema that was Helicobacter pylori negative.

She developed intractable bilious emesis and ileus, becom-
ing dependent on PN. PIPO secondary to SLE was suspected. Pulse
therapy with methylprednisolone 30 mg/kg/d was administered for
3 days, followed by maintenance dosing of 1mg/kg/d twice daily.
Erythromycin and amoxicillin/clavulanic acid were initiated as pro-
motility agents. Despite this, her IF progressed.

Her severe, refractory symptoms prompted escalation of ther-
apy, targeting clearance of circulating antibodies and immune com-
plexes, and suppression of antibody production, to prevent ongoing
end-organ damage. She received rituximab 500 mg/m? on day 25 and
therapeutic plasma exchange (TPE) on day 26. She developed bowel
sounds 1 day after TPE and 2 days later had a bowel movement for
the first time in 16 days.

The patient’s condition and laboratory markers improved sig-
nificantly following this approach. In total, she received seven ses-
sions of TPE and 2 doses of rituximab for induction followed by a
6-month regimen of monthly intravenous cyclophosphamide 500 mg/
m?. Enteral feeds were initiated and PN weaned, and she was dis-
charged on oral feeding. As an outpatient, she successfully weaned
off corticosteroids, and is on mycophenolate mofetil as maintenance
therapy. She is currently maintaining adequate growth on oral feeding.

DISCUSSION
This is the first report to demonstrate prevention of chronic
IF in a child with PIPO caused by SLE using TPE and immuno-
suppression. In patients with PIPO on lifelong PN, a cause is not
frequently identified. Although an association between SLE and
CIPO has been established in adults, SLE-induced PIPO has rarely
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Case Report

* Admission for Fever, abdominal pain, fatigue, constipation, ageusia, anorexia, and recurrent emesis initially managed with tube feeding

 Developed bilious emesis and absent bowel sounds
o Started methylprednisone 30mg/kg/day x 3 days and TPN support

* Tapered to Methylprednisone 1mg/kg/dose BID x 7 day

« Tapered to Prednisolone 1mg/kg/dose BID

« Started erythromycin 3mg/kg/dose TID
« 1st dose of Rituximab 390mg (500 mg/m2 x 0.78 m2)

 Started Plasmapheresis x 10 days

* Return of bowel sounds and had a bowel movement for the first time in 16 days

« Started Augmentin 5 mg/kg/dose TID

« 1st dose of Cyclophosphamide 390mg (500 mg/m2)

* Initiated enteral feeds via nasojejunal tube

 2st dose of Rituximab 390mg (500 mg/m2 x 0.78 m2)

« Increased erythromycin to 5mg/kg/dose TID

* PN support was discontinued due to improved oral and nasojejunal feeds

* 2nd dose of Cyclophosphamide 500mg (500mg/m2)
Day 60

* Removed central line and nasojejunal tube
* Discharged home on full oral intake
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o Clinically well
* Beginning wean of prokinetic agents
* Plan on 6 month course of cyclophosphamide

1 month after
discharge

Figure 1. Patient’s clinical course.
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TABLE 1. Multisystem involvement in previously described patients with CIPO and SLE
Anti-
dsDNA
Age (y)/ Systems antibody Anti-ENA
Study ID gender involved ANA (IU/ml) antibody Treatment Outcomes
Yamazaki-Na- 10/M  Gastrointestinal ~ 1:160 - - Laparotomy, Aspirin, IVIG, MP, CTX Clinical improvement
kashimada Renal
etal (2) Hematologic
Neurologic
15/F  Gastrointestinal ~ 1:160 - Anti-SM Laparotomy, MP, CTX Clinical improvement
Renal Anti-RNP
Hematologic
Neurologic
Munyard and 15/F  Gastrointestinal NR 220 NR 1. Laparotomy and Pred Clinical improvement
Jaswon (3) Hematologic 2. MP 500mg x 3 d and HCQ 200 mg BID
Cardiac 3. Oral steroids
Tanaka et al (4) 11/F  Gastrointestinal ~ 1:60 - - 1. Pred 60mg Clinical improvement
Hematologic 2. CTX 70mg x 12 weeks followed by relapse of
Renal 3. AZA 70mg daily and Pred wean to 10mg daily =~ abdominal pain, pol-
4.MP 40mg x 3 d lakiuria and thrombo-
5. Pred 20 mg cytopenia when predni-
sone was decreased to
20mg daily
Bader-Meunier 2 pediat- NR NR NR NR NR NR
etal (5) ric pa-
tients
Perlemuter 19/F  Gastrointestinal ~ 1:320 —  Anti-RNP 1. Pred I mg/kg/d Complete remission at
et al (6) Urological 2.MP 1g/d 48 mo
3. Pred 1 mg/kg/d and Octreotide 50 pg/d
Perlemuter 28/F  Gastrointestinal 1:4000 1000 Anti-SM 1. Pred10mg/d and HCQ sulfate 200 mg/d Complete remission at
et al (6); Musculoskeletal 2.MP 1g/d 48 mo
Hill et al (7) Cardiac 3. Pred 1 mg/kg/d
Neurologic
Urologic
29/F  Gastrointestinal ~ 1:100 — Anti-RNP 1.MP l1g/d Complete remission at
Musculoskeletal 2. Pred 1 mg/kg/d and AZA 2mg/kg/d 48 mo
34/F  Gastrointestinal  1:400 - - 1. Pred 5mg/d, Erythromycin 750 mg/d, Cis- Death at 5 mo
Rheumatologic apride 100 mg/d
Neurologic After developing systemic disease:
Urologic 1.MP 1g/d
2. Pred 1 mg/kg/d and CTX
29/F  Gastrointestinal ~ 1:5000 80  Anti-RNP  Cisapride 30 mg/d and Pred 1 mg/kg/d Complete remission at
Musculoskeletal 60 mo
Cardiac
Urologic
38F  Gastrointestinal  1:2560 57 Anti-RNP 1. Pred and HCQ Had extensive ileocolic re-
Musculoskeletal Anti-SM 2. MP 500mg section due to ischemia.
Renal 3. Pred 50mg/d, HCQ 200mg and CTX 1200 and Symptoms resolved at
900 mg 3-mo follow-up
4. Cyclosporin A, Azathioprine, and Pred
5. Metronidazole for Clostridium difficile
Pardos-Gea 57/F  Gastrointestinal ~ 1:2560 1440 NR 1.MP 1 g/d x3dand CTX 1200mg/d x 1 d Clinical remission at 2-y
etal (8) Musculoskeletal 2. Pred 40 mg/d, prokinetic agents and antibiotics follow-up. Has persis-
Renal 3. CTX monthly and Pred 10 mg/d tent common biliary
4. MMF 1g/d tract and pancreatic
duct dilatation
Ceccato 24/F  Gastrointestinal + — Anti-Ro CTX Clinical improvement
etal (9) Musculoskeletal Anti-La
Anti-SM
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TABLE 1. (Continued)
Anti-
dsDNA
Age (y)/ Systems antibody Anti-ENA
Study ID gender involved ANA (IU/ml) antibody Treatment Outcomes
Ceccatoetal (9);  21/F  Gastrointestinal + +  Anti-SM CTX, Metoclopramide, and octreotide Clinical improvement
Khairullah Musculoskeletal
etal (10) Renal
25/F  Gastrointestinal + +  Anti-Ro CTX, MP, prokinetic agents Clinical improvement
Musculoskeletal Anti-La
Renal
49/F  Gastrointestinal + — Anti-RNP MPlg/dx3d Clinical improvement
Musculoskeletal
42/F  Gastrointestinal + NR Anti-SSA 1. High-dose steroids Clinical improvement
Musculoskeletal Anti-SSB 2. Steroid taper and HCQ 200 mg daily
renal 3. Azathioprine 25 mg daily
4. Steroids (due to nonadherence)
Wang etal (11) 49/F  Gastrointestinal ~ 1:320 — Anti-SSA  MPx5d Clinical improvement
Renal Anti-SSB
Alexopoulou 32/F  Gastrointestinal >1:640 37 Anti-RNP 1. Pred 1 mg/kg/d and CTX 20 mg/kg monthly Clinical improvement
etal (12) Musculoskeletal 2. Steroid taper
Hematologic
Renal
Chen et al (13) 47/F  Gastrointestinal  1:2560  155.5 Anti-RNP 1. Pred 1 mg/kg and Hydrochloroquine 400 mg Clinical improvement
Renal Anti-SSA daily
Anti-SSB 2. Pred 15mg daily
Chen et al (14) 24/F  Gastrointestinal ~ 1:3200 NR - 1. MP 500 mg daily x 2 d Clinical improvement
Renal 2. MP 160 mg daily, Neostigmine, Octreotide
Hematologic 3. MP 200mg and IVIG 0.4 g/kg x 7 d
4. MP 40 mg daily and CTX 600 mg monthly
Garcia Lopez 27/F  Gastrointestinal - 29  Anti-SM 1. MP 1000mg/d x 5 d Clinical improvement
etal (15) Musculoskeletal Anti-Ro 2. Pred and erythromycin
Hematologic 3. IVIG 400 mg/kg/d x 5 d
Renal 4. MMF and Pred
Neurologic
Garcia Lopez 23/F  Gastrointestinal - 34 Anti-Ro 1. Exploratory laparotomy Clinical improvement
etal (15); Hematologic 2. MP 1000mg/d x 3 d
Kansal Renal 3. IVIG 400 mg/kg/d
etal (16) Neurologic 4. CTX monthly and Pred daily
25/F  Gastrointestinal - 40 - 1. MP 1000mg/d x 3 d Abdominal pain recurred
Musculoskeletal 2. Pred daily and CTX 1g/m? monthly after 2 mo and managed
Hematologic similarly
Renal
37/F  Gastrointestinal ~ NR NR - Pred 1 mg/kg daily Experienced occasional GI
Musculoskeletal symptoms and lost to
Hematologic follow-up
Renal
27/F  Gastrointestinal + 104.2 Anti-Ro 1. MP 500mg % 3 d and CTX 500 mg biweekly  Clinical improvement
Musculoskeletal 2. Pred 1 mg/kg/d and HCQ 200 mg daily
Hematologic
Neurologic
Khairullah 42/F  Gastrointestinal + NR Anti-SSA 1. High-dose steroids Clinical improvement
etal (10) Hematologic Anti-SSB 2. HCQ 200 mg daily
Renal 3. AZA 25mg daily
Kim and 20/M  Gastrointestinal ~ 1:320 NR  Anti-SM 1. Pred 30mg/d x 3 d Clinical improvement
Kim (17) Renal Anti-Ro 2. Subtotal colectomy
3. Steroids and AZA
Leonardi SI/F  Gastrointestinal NR NR NR 1. CTX 5mg/kg and Rifaximin 600 mg daily Clinical improvement
etal (18) Renal 2. Octreotide 50 mg, Clarithromycin 500 mg,
Rifaximin 1200 mg, and AZA 100 mg daily
3. MP 500mg daily x 3 d
4. Steroid taper
(Continued)
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TABLE 1. (Continued)
Anti-
dsDNA
Age (y)/ Systems antibody Anti-ENA
Study ID gender involved ANA (IU/ml) antibody Treatment Outcomes
Luman et al (19) 22/F  Gastrointestinal ~ 1:640 + NR 1. Laparotomy Chronic constipation
Hematologic 2. Steroids and antituberculosis therapy requiring laxatives and
Renal 3. AZA 50mg and Pred 12.5mg daily rectal enemas
Maruoka 23/F  Gastrointestinal ~ 1:160 NR NR 1. Steroids, AZA and CTX Clinical improvement
et al (20) Renal 2. Tacrolimus
Mok et al (21) 36/F  Gastrointestinal ~ 1:360 118  Anti-Ro 1. Laparotomy Readmitted for fungal
Hematologic 2. MP 45mg daily peritonitis and died from
Renal multiorgan failure
21/F  Gastrointestinal  1:360 112 Anti-Ro 1. MP 40mg Recurrence of steroid-
Hematologic 2. AZA 50mg daily responsive intestinal
Renal pseudo-obstruction
42/F  Gastrointestinal ~ 1:360 116  Anti-Ro 1. Laparotomy Recurrence of steroid-
Hematologic 2.MP lgdaily x3d responsive intestinal
Renal 3. Pred 40mg and CTX 100 mg pseudo-obstruction
Neurologic 4. Cisapride 5Smg TID and AZA 75mg daily
25/F  Gastrointestinal 1:1080 137  Anti-Ro 1. Laparotomy Clinical improvement with
Musculoskeletal Anti-RNP 2. Pred 40 mg daily intermittent dysuria
Hematologic
18/F  Gastrointestinal ~ 1:160 400 NR 1. MP 80 mg daily Clinical improvement with
Hematologic one recurrence of ste-
Renal roid-responsive intestinal
pseudo-obstruction
22/M  Gastrointestinal ~ 1:360 NR Anti-Ro 1. Pred 50mg and HCQ 200 mg daily Clinical improvement with
Musculoskeletal one recurrence of ste-
Hematologic roid-responsive intestinal
Renal pseudo-obstruction
Narvaez 44/F  Gastrointestinal + 1536 - 1. MP 1 mg/kg/d, Cisapride and Lost to follow-up
et al (22) Musculoskeletal erythryomycin x 6 d
Hematologic
Nguyen 35/F  Gastrointestinal ~ 1:640 - Anti-SM 1. High dose Pred and erythromycin Clinical improvement
et al (23) Hematologic 2. Pred 10mg/d
Renal
Oh et al (24) 43/F  Gastrointestinal  1:1280 NR Anti-Ro 1. Prednisolone 40mg/d x 7 d Later developed oral ulcers
Hematologic Anti-La 2. Pyridostigmine 60 mg/d and arthralgia and diag-
Anti-SM nosed with SLE
Park et al (25) 46/F  Gastrointestinal 1. Tegaserod maleate, neostigmine, metoclo- Persistent dysfunction of
Renal pramide and erythromycin intestinal pseudo-ob-
Neurologic 2.CTX struction, uterohydrone-
3. MP and MMF pehrosis and hepatobili-
ary dilatation
Shapeero 21/M  Gastrointestinal NR NR NR 1. ACTH Clinical improvement
et al (26) Musculoskeletal
Shapeero 23/F  Gastrointestinal + NR NR 1. Steroids Clinical improvement
et al (26); Musculoskeletal
Wang et al (27) Hematologic
Renal
42/F  Gastrointestinal ~ 1:400 + NR 1.MPx3d Clinical improvement
2. Pred 1.5mg/kg/d and tapered off
Zhang et al (28) 31/F  Gastrointestinal ~ 1:320 + NR 1. Laparotomy Clinical improvement
Cardiac 2. MP, IVIG, Imipenem-cilastatin
Serosal
Renal
Zhang et al (29) 18/F  Gastrointestinal ~ 1:320 +  Anti-RNP 1. MP 2mg/kg/d x 3 d Clinical improvement
Hematologic Anti-SSA 2. Pred 1 mg/kg
Serosal Anti-SSB
Renal
Mucocutaneous
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TABLE 1. (Continued)
Anti-
dsDNA
Age (y)/ Systems antibody Anti-ENA

Study ID gender involved ANA (IU/ml) antibody Treatment Outcomes
Zhang et al (29) 48/F  Gastrointestinal  1:3200 NR  Anti-Sm 1. MP 1.5mg/kg/d x 7 d Clinical improvement

Serosal Anti-RNP 2. Prednisone 1 mg/kg/d

Renal Anti-SSA

Anti-SSB

AZA = azathioprine; ANA = antinuclear antibody; CIPO = chronic intestinal pseudo-obstruction; CTX = cyclophosphamide; F = female; HCQ = hydroxychloroquine; M = male;
MMF = mycophenolate mofetil; MP = methylprednisolone; NR = not reported; Pred = prednisone; SLE = systemic lupus erythematosus.

been described (Table 1). Thus, the assessment of systemic auto-
immune disorders should be considered early in the evaluation of
PIPO, since early recognition and treatment can rapidly reverse
acute IF and prevent chronic disability as we demonstrate here
(4-7,30).

The pathophysiology of PIPO in SLE is unknown. We hypoth-
esize that SLE led to antibody-mediated PIPO in our patient. This
could explain why she was refractory to corticosteroids, but demon-
strated dramatic improvement with TPE. The combination of TPE,
rituximab, and cyclophosphamide has not been described in SLE-
associated dysmotility, but we utilized this approach given the sever-
ity of her presentation and narrow therapeutic window opportunity
needed to intervene successfully.

Limitations to our report include that this is a single case
study and our inability to complete motility studies. As such, our
results may be not generalizable. Our patient may have improved
without aggressive treatment, as steroids and one immunosuppres-
sive agent has been effective in some adult and pediatric cases,
but since she showed no functional bowel recovery on high dose
steroids, we intensified her regimen with a goal of avoiding life-
long PN dependence. Despite these limitations, we hope this case
will inform clinicians and researchers striving to prevent dis-
ability in this rare condition and guide future “bench-to-bedside”
assessments.

CONCLUSION

PIPO is a severe condition that can result in lifelong depen-
dence on PN. Although an etiology is not typically identified, we
present a unique case of a pediatric patient with SLE-induced PIPO
who showed rapid clinical improvement following treatment with
TPE, rituximab, and cyclophosphamide. We suggest that the evalu-
ation of patients with acute PIPO should include a workup for SLE
and therapy directed against clearance of pathogenic antibodies and
antibody mediated tissue injury could be considered if steroids are
ineffective.
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