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Abstract
A 38-year-old woman with a history of Crohn’s disease, multiple bowel resections, and ileos-
tomy placement presented to the hospital with symptoms of increased ileostomy output for 
1 week. She reported that she was emptying her bag fifteen times a day as opposed to her 
normal 3–4 times a day. Upon workup, she was found to have an acute kidney injury (AKI), 
and stool studies were positive for Cryptosporidium. She was treated with nitazoxanide 500 
mg p.o. BID for 3 days along with continued rehydration. The patient was discharged after 
creatinine (Cr) and electrolytes returned to baseline. She continued to have elevated ileos-
tomy output, and 1 week later, she was readmitted for another AKI and worsening of symp-
toms. At this hospitalization, stool studies were negative for Cryptosporidium, and the gastro-
enterologist consult recommended evaluation for active Crohn’s and Lomotil for possible 
short bowel syndrome. Eventually, her laboratory results improved, and she was discharged 
again before the full workup was completed. The patient’s ileostomy output continued to re-
main high following the second hospital discharge, and she eventually returned with another 
AKI, her third visit in a month. The workup for active Crohn’s was completed, with fecal cal-
protectin, serum cortisol, and small bowel follow-through all returning to normal. At this time, 
postinfectious inflammatory syndrome was suspected, and she was started on 60 mg of pred-
nisone for 2 weeks. Steroid therapy elicited a significant response with normalization of her 
ileostomy output and return of laboratory results to baseline. The patient was discharged 
without return of symptoms at follow-up.
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Introduction

The following case illustrates the course of acute kidney injuries (AKIs) in a 38-year-old 
female patient with Crohn’s disease and a history of multiple bowel resections due to her 
disease. Crohn’s disease is an inflammatory bowel disease characterized by transmural 
inflammation that occurs in a noncontiguous fashion along the gastrointestinal tract. 
Treatment of these patients may involve medical management targeting the associated 
inflammatory process, while many patients also require surgical resection of the affected 
bowel.

In patients with these gastrointestinal comorbidities, the workup involves multiple 
considerations. Stool studies for investigation of an infectious etiology of illness should be 
ordered. Short bowel syndrome should be considered with a history of bowel resection, due 
to patients having a lack of functional bowel and associated malabsorption sequelae. Addi-
tionally, active Crohn’s disease must be excluded. In complicated clinical courses, as common 
pathologies are ruled out, less common entities should be considered. Postinfectious inflam-
matory syndrome is one such uncommon scenario. This syndrome is observed in patients 
who fail to improve following recovery from a known infection. Postinfectious inflammatory 
syndrome involves an aggravated immune response and ongoing inflammation following 
resolution of an infection. This condition can exist across organ systems. In the gastrointestinal 
system, this inflammation following infections can present as irritable bowel-like symptoms, 
diarrhea, constipation, fever, and/or vomiting, among others [1].

Case Report/Case Presentation

The case patient is a 38-year-old Caucasian woman with a medical history of Crohn’s 
disease (diagnosed 2003) and a surgical history of right colon resection with distal ileal 
resection and ileocolonic anastomosis (2010), 16 inches of jejunal resection (2010), 
followed by ileostomy placement (2016) complicated by diversion colitis, and treated 
with medium-chain fatty acid enemas. The patient, previously on human biologics 
including Humira and Remicade, was on Entyvio 300 mg IV every 2 months at the time of 
case presentation.

She first presented to the hospital in the fall of 2019 with complaints of increased 
ileostomy output for approximately 1 week. The patient also complained of feelings of 
weakness, fatigue, dehydration, and epigastric pain. She reported experiencing severe 
ileostomy output, emptying her bag 10–15 times a day compared to her normal 3 or 4 times 
a day (at 500–750 mL for each change) in the week, leading to her hospital admission.

Upon workup, she was found to have an AKI with a creatinine (Cr) 2.7 (baseline Cr of 1.1 
3 months prior), BUN of 21, and stool studies positive for Cryptosporidium. The gastroenter-
ologist (GI) consult recommended nitazoxanide 500 mg p.o. BID for 3 days along with 
continued rehydration (IV fluids, clear fluids, and Pedialyte 3 times daily) and octreotide 50 
mcg subcutaneously q.12 h to reduce bowel motility due to possible comorbid short bowel 
syndrome. Additionally, a small bowel follow-through to rule out fistula formation due to 
possible Crohn’s exacerbation was recommended. The small bowel follow-through, however, 
was not performed nor was octreotide given due to an issue with precertification and 
insurance. The patient was discharged 2 days following admission after her Cr and electro-
lytes returned to their reference ranges.

Following discharge, the patient continued to have increased ileostomy output along 
with severe nausea and vomiting with immediate onset upon eating. Approximately 1 week 
following her discharge, her Cr was elevated to 6.9 for which she was admitted to the 
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hospital by her primary care team. Initial laboratory studies at this second admission 
showed Cr 8.6, Na 122, K 3.6, Cl 81, CO2 16, and BUN 61. Stool studies for recurrent crypto-
sporidium were negative, and she was again treated for AKI via rehydration and electrolyte 
replacement. Although her laboratory values continued to improve with fluid bolus, her 
ostomy output was approximately 400 mL every 2 h and as high as 3,000 mL of green fluid 
in 1 day. The patient was also given Lomotil to slow the bowels, and the GI consult at this 
time recommended subcutaneous octreotide along with small bowel follow-through, fecal 
calprotectin, and serum cortisol levels for evaluation of active Crohn’s disease versus short 
bowel syndrome. Octreotide again failed approval by insurance, and small bowel follow-
through was not completed prior to the patient’s discharge upon her laboratory results 
normalizing over the course of 6 days.

Following the second discharge, ostomy output remained high with the patient emptying 
her bag 8 times a day with approximately 200 mL of fluid each time. Her previous symptoms 
remained, and follow-up blood work less than a week later showed a Cr of 7.9, BUN of 65, and 
decreased electrolytes. This resulted in the third hospital admission of AKI within the month. 
Nephrology at this time was considering putting the patient on dialysis. The GI consult at this 
admission resulted in a small bowel follow-through and approval of octreotide subcutaneous 
injections. Small bowel follow-through at this time was negative for active Crohn’s, stricture, 
or fistula, as shown in Figures 1–3.

Calprotectin and cortisol levels were within their reference range. Postinfectious inflam-
matory syndrome was suspected at this time to be causing her AKIs, with elevated C-reactive 
protein supporting the diagnosis. The patient was subsequently started on 60 mg of pred-
nisone by mouth once daily for 2 weeks. Steroid therapy elicited a significant response in both 
Cr clearance and glomerular filtration rate which went from 10 to 60 and 5 to 64, respectively. 
The patient was discharged after a week and tapered to 10 mg of prednisone daily along with 
tincture opium 0.6 mL 3 times daily (due to octreotide not being approved for outpatient 
treatment) for treatment of short bowel syndrome. She has been stable for 5 months since 
this episode and reports her ileostomy bag output to be within normal limits with formed 
stool appearing in the bag and a most recent Cr of 1.1.

Fig. 1. Figures are from the small-bowel fol-
low-through that was performed during the 
patient’s third hospital admission to evaluate 
for active Crohn’s disease. There were no signs 
of new strictures or fistula formation. Addi-
tionally, the imaging was consistent with her 
previous imaging studies and past abdominal 
surgeries. Based upon this imaging and the 
other laboratory studies, active Crohn’s dis-
ease was ruled out.
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Discussion/Conclusion

This patient presentation illustrates the role of postinfectious inflammatory syndrome in 
the setting of AKI in a patient with Crohn’s disease and a history of multiple GI comorbidities. 
Although little data exist on cryptosporidiosis in IBD patients, some evidence suggests the 
prevalence of cryptosporidium is greater among IBD patients than that previously assumed. 
One study in India showed 2% of ulcerative colitis patients were positive for Cryptosporidium 
[2]. Additionally, mouse models have demonstrated the possibility of cryptosporidium infec-
tions to worsen or trigger an IBD flare-up [3, 4]. Marcial and Madara [5] in 1986 observed 
Cryptosporidium within the cytoplasm of M-cell enterocytes overlying Peyer’s patches. It was 
initially posited that this location suggests an ability to activate the immune system in a way 
which IBD patients may be particularly susceptible. The onset of severe AKIs following initial 
infection would suggest that Cryptosporidium played a key role in this particular case. Although 
this patient was on immunosuppressive therapy, it is unlikely that this played a role in her 
severe AKIs. This is reflected in a study done during the 1993 Milwaukee outbreak of Crypto-
sporidium, during which twelve cases of Cryptosporidium presented in IBD patients with 
stable UC or CD. All cases recovered completely, with immunosuppressive therapy having no 
association with more severe illness [6].

While comorbidities such as Crohn’s disease and short bowel syndrome are observed 
in this patient, we believe postinfectious inflammatory syndrome with renal involvement 
to be the primary pathology responsible for the clinical course described. The observed 
calprotectin, cortisol levels, and small bowel follow-through allowed exclusion of active 
Crohn’s. Short bowel syndrome was addressed with loperamide prior to octreotide 
approval, although there is some evidence that high-output ileostomies may require more 
than IV fluids and standard doses of loperamide [7, 8]. While most clinical trials of loper-
amide do not exceed 16 mg/day, a series of case reports in 2015 demonstrated doses of 

Fig. 2. Figures are from the small bowel fol-
low-through that was performed during the 
patient’s third hospital admission to evaluate 
for active Crohn’s disease. There were no signs 
of new strictures or fistula formation. Addi-
tionally, the imaging was consistent with her 
previous imaging studies and past abdominal 
surgeries. Based upon this imaging and the 
other laboratory studies, active Crohn’s dis-
ease was ruled out.
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loperamide as high as 40 mg 5 times daily needed to control ileostomy output and prevent 
AKI [7, 8]. Ileostomy creation leading to recurrent AKIs is often observed in the setting of 
short bowel syndrome. However, the timing of AKI in this patient following cryptospo-
ridium infection and treatment makes ileostomy creation and short bowel syndrome less 
likely to be the main causes [9–11]. Additionally, BUN/Cr ratios <20 indicate that prerenal 
azotemia may not have been the primary cause of AKI. Ileostomy output remaining high in 
between hospitalizations further suggests that the underlying condition was likely not 
addressed until the final hospitalization.

Postinfectious symptoms from cryptosporidium are common even among healthy 
patients without IBD and who are not on immunosuppressants. In retroactive studies by both 
Hunter and Rehn, a significant portion of participants experienced both intestinal and nonin-
testinal symptoms in the months following infection with Cryptosporidium species. Recurrent 
gastrointestinal symptoms following acute cryptosporidium infection have been reported in 
up to 40% of immunocompetent participants [12]. These case patients’ experience with one 
or more symptoms of vomiting, diarrhea, and abdominal pain within 2 months of initial 
infection supports the patient presentation in our case. The role of postinfectious inflammatory 
syndrome in the development of kidney injury may possibly be explained by the mechanism 
of direct cytopathic injury as observed in cases of pyogenic, leptospirosis, and nematode 
infections, among others [13]. The importance of detection and aggressive treatment in 
preventing renal injury as echoed in the contexts of various infectious agents and several 
renal clinical syndromes serves to further guide our understanding of the clinical course of 
this case patient [13].

The role of multimodal treatment then is highlighted by the final hospitalization. With 
multiple GI comorbidities present, extensive workup and treatments for multiple possible 
conditions were requisite. This case, therefore, demonstrates the importance underlying the 
exclusion of pathologies in complicated patients. If insurance had approved the octreotide 

Fig. 3. Figures are from the small bowel fol-
low-through that was performed during the 
patient’s third hospital admission to evaluate 
for active Crohn’s disease. There were no 
signs of new strictures or fistula formation. 
Additionally, the imaging was consistent 
with her previous imaging studies and past 
abdominal surgeries. Based upon this imag-
ing and the other laboratory studies, active 
Crohn’s disease was ruled out.
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earlier, perhaps the extent to which short bowel syndrome was involved could have been 
better understood and treatment ensued. Failure to obtain Crohn’s workup in previous hospi-
talizations resulted in the overlooking of other possible etiologies. It was not until Crohn’s 
exacerbation was proven unlikely that the diagnosis of postinfectious inflammatory syndrome 
was considered and, thus, treated successfully with the course of steroids. This emphasizes 
the need for consideration of a broad differential, especially in complicated patients, as 
demonstrated in this case.
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