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Introduction: Hypereosinophilic syndrome (HES) and immune thrombocytopenic purpura (ITP) have been reported to co-occur with
ulcerative colitis (UC). However, the exact pathogenic mechanisms of their occurrence remain elusive. In this article, we aim to
describe two cases of UC patients who developed refractory HES and ITP and elaborate on their potential pathogenesis.

Case Study: We report two middle-aged patients diagnosed with UC. The first patient developed HES that was refractory to
conventional medical therapy of idiopathic HES, and the second developed refractory ITP that failed steroid and immunosuppressive
therapy. Both conditions improved considerably following colectomy, suggesting they are of a reactive rather than idiopathic nature.
Conclusion: In patients with UC and refractory comorbid HES or ITP, the reactive nature of these comorbidities should be taken into
consideration, and colectomy, therefore, should be considered if clinically indicated.
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Introduction
Ulcerative colitis (UC) is an immune-mediated inflammatory bowel disease (IBD) mediated by complex pathogenic
mechanisms involving both innate and acquired immune responses in genetically susceptible individuals.' The gastro-
intestinal tract (GIT) has unique features that make it vulnerable to immune-mediated disorders.” These features include
the expression of class II major histocompatibility complex (MHC) on the intestinal epithelial cells surface, the antigen-
translocation ability of the M cells, the antigen-processing ability of the Peyer’s patch, and immunoglobulin A (IgA)
secretion.”* Such unique features enable the GIT to play key roles in immune responses, such as cell-mediated responses
(eg, natural and antibody-dependent cytotoxicity), immediate-type hypersensitivity reaction, secretion of immunoglobu-
lins (ie, IgA, IgD, IgE, IgG, and IgM), exporting immune cells to systemic lymphoid sites, and immune tolerance.”*
When functioning in normal physiologic conditions, these immune responses protect the host from both commensal and
invasive microorganisms.”*

In the context of immune system dysregulation, however, the intestinal immune responses become pathogenic. In
patients with UC, specific — yet unknown — environmental factors initiate and perpetuate pathogenic mucosal immune
responses in genetically susceptible individuals.” A complex inflammatory milieu of innate and adaptive immune cells
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infiltrates the intestinal lamina propria.® As a part of innate immune responses, neutrophil survival is promoted, resulting
in excess release of pro-inflammatory cytokines, reactive oxygen species (ROS), matrix metalloproteinases, and
subsequent inflammatory tissue damage.”® The neutrophils then undergo uncontrolled necrosis and/or necroptosis,
promoting a prominent serological response to perinuclear anti-p-neutrophil cytoplasmic antibodies (p-ANCA).’
Eosinophils migrate to the intestinal mucosa in response to eotaxins, especially eotaxin-1.%° Monocytes and macro-
phages also are recruited and release their pro-inflammatory cytokines, eg, interleukin-1 (IL-1), IL-6, and tumor necrosis
factor-alpha (TNF-a).'® The released cytokines drive aberrant adaptive immune responses.'' Traditionally, the adaptive
immune responses are mediated predominantly by T-helper 2 (Th2) responses (ie, elevated IL-4 and IL-13 levels) more
than Th1/Th17 responses.'?

Immune thrombocytopenia (ITP) is an immune-mediated disorder reported to occur in patients with UC.'*'*
Similarly to UC, the pathophysiology of ITP comprises complex B- and T-cell immune-mediated mechanisms.'’
Platelets in ITP are destroyed in the blood, liver, and spleen. In the blood, the platelet destruction occurs via complement-
mediated cytotoxicity, ie, the synthesized antibodies bind to the platelet’s surface glycoprotein, leading to activation of
the classical complement pathway, formation of membrane attack complex (MAC), and, subsequently, platelet lysis.'® In
the spleen, the opsonized platelets are phagocytosed by splenic macrophages.'” Simultaneously, bone marrow production
is defective due to the involvement of the megakaryocytes with the autoimmune attack. Destruction of the megakar-
yocytes in the bone marrow is mediated by both antibody-dependent cellular cytotoxicity (ADCC) and cytotoxic
T-lymphocyte-mediated cytotoxicity."”

Hypereosinophilic syndromes (HES) are a group of disorders that have also been reported to co-occur with UC.'*!?
They are characterized by sustained elevation of eosinophilic count (>1.5%10°/L for at least six consecutive months) and
organ damage due to eosinophilic infiltration.”® Several pathogenic mechanisms have been proposed in HES, ie,
overproduction of eosinophilopoietic cytokines, promoting the eosinophil activity, and defective physiological suppres-
sion of eosinophils.?’*' Eosinophils production from the bone marrow is regulated by specific cytokines, ie, IL-3, IL-5,
and granulocyte-macrophage colony-stimulating factor (GM-CSF).?° Overproduction of eosinophils in HES is proposed
to be either due to the primary involvement of myeloid cells (ie, creation of the FIPILI-PDGFRA fusion gene) or
excessive production of IL-5 from clonally expanded T cells.*?

In the literature, co-occurrence of ITP and HES with UC has been reported.'*'*®!*% The clinical presentation,
treatment outcome, and prognosis of these cases vary. To date, the exact etiology of the occurrence of such comorbidities
remains to be elucidated. However, evidence from the previous literature suggests molecular mimicry as a potential
pathogenic mechanism for their co-occurrence.** In this article, we present a case of HES and a case of ITP occurring in
the context of active ulcerative pancolitis that was refractory to medical treatment and only responded to surgical
colectomy.

Case Series
Case |: Refractory HES Concomitant with UC

Our first case was a 24-year-old non-smoker gentleman diagnosed with UC since childhood. He was first seen at our
tertiary center in May 2017 after being referred by his treating physician due to steroid-dependent colitis (Table 1).
Throughout the follow-up in our medical facility, he failed all medical management lines for UC. In March 2020, the
patient was noted to have persistent leukocytosis with eosinophilia (white blood cells (WBCs) 18,150 cells/cc’,
absolute eosinophilic count 1880 cells/uL), anemia (hemoglobin (Hb) 9.5 g/dL, positive spherocytes), and reticulo-
cytosis (reticulocytes count 4.83%). The patient was referred to the hematology department where secondary
etiologies of eosinophilia were ruled out with an extensive work-up. Our patient had a persistent cholestatic
derangement in the liver profile in the form of elevated alkaline phosphatase and hyperbilirubinemia since
March 2019, for which magnetic resonance cholangiopancreatography was performed on the 30th of January 2020.
It showed intrahepatic biliary ductal irregularities, supporting primary sclerosing cholangitis (PSC) given the back-
ground of UC, especially after ruling out the other common etiologies. Furthermore, the patient was also assessed by
hematology following their workup that showed positive lupus anticoagulant on the 21st of September 2020 and
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Table 1 Summary of Case Reports in Literature of UC and HES

Author Year | Age - Sex Co-Morbidities with UC | Organ Treatments Received HES Outcome
Infiltration
Kane?® 1977 | 41, female HES None Sulphasalazine, betamethasone enema Resolved
Chronic liver disease
Auto-immune thyroiditis
Awano et al*® 2011 | 23, female HES None Imatinib mesylate Remission
CEL without PDGFRA
fusion gene
Koneru et al'® 2013 | 83, female HES Endocarditis Corticosteroids, anticoagulants, and Good response
Loeffler’s endocarditis, LV immunosuppressants
thrombus
Marina et al'’ 2013 | 83, female HES None Infliximab Resolved
Fathi et al’¢ 2014 27, female HES and CEL None Glucocorticoids, vincristine, cytarabine Responded to
cytarabine
Herndon et al”’ 2020 27, female HES Cholangitis Vedolizumab Worsened
Described case 2022 | 24, male HES, APS Cholangitis Steroids, immunosuppressants, colectomy Respond to
colectomy

Abbreviations: APS, antiphospholipid syndrome; CEL, chronic eosinophilic leukemia; HES, hyper-eosinophilic syndrome; LYV, left ventricle; PDGFRA, FIPILI-platelet-derived
growth factor receptor alpha.

labeled as antiphospholipid syndrome, for which he was started on lifelong anticoagulation therapy. Following
investigations and multidisciplinary consultations from the gastroenterology, immunology, hematology, and rheuma-
tology specialists, the patient was diagnosed as a case of HES with a background of UC, autoimmune hemolytic
anemia, PSC, and APS. Despite this, the eosinophilia was persistent and reached up to 2400 cells/uL. A colonoscopy
performed on the 17th of December 2020 showed severe pancolitis (Mayo Score 3). The patient failed mesalamine,
methotrexate, adalimumab, infliximab, and vedolizumab. The patient was scheduled for a total colectomy with
ileostomy as a case of UC refractory to medical therapy, and the surgery was carried out on January 11th, 2021.
On February 3rd, 2021, the patient was seen for follow-up. His complete blood count (CBC) showed a reduction in
the WBCs count and an improvement in anemia. On December 8th, 2021, the patient’s eosinophilia was resolved.

Case 2: Refractory ITP Concomitant with UC

Our second case was a 35-year-old lady diagnosed with UC and APS in 2011. She had been receiving infliximab. In
2015, she was diagnosed with ITP and was given prednisolone, azathioprine, rituximab, and intravenous immuno-
globulin, with no improvement. Accordingly, she was referred to our tertiary center in December 2015 to receive
romiplostim. Her CBC revealed severe anemia (Hb 5.5g/dL) and thrombocytopenia (32,000 cell/uL), but the WBCs
count was within the normal range (6130 cell/uL). Following extensive work-up, she was diagnosed with ITP and
paroxysmal nocturnal hemoglobinuria (PNH) in the context of IBD and APS. During the first three months of
romiplostim therapy, there was a mild improvement in the platelet count which increased to 65,000 cells/uL. For the
next two to three months, her platelets count was stable in the range of 52,000 to 65,000 cells/uL. Eltrombopag
olamine was introduced in April 2016. However, the platelet count was trending down and a splenectomy was
planned, but the patient refused. Concerning her UC, infliximab was discontinued due to adverse effects (febrile
neutropenia), and vedolizumab failed to control her disease. Accordingly, surgery was indicated. On July 16th, 2019,
she underwent the first step of total proctocolectomy with an ileal pouch and ileostomy. Her platelets count increased
to 75,000 cells/uL postoperatively, and it remained stationary between 40,000 and 100,000 cells/uL until the time of

publication of this report without medical treatment and without undergoing splenectomy.
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Discussion

Conclusions and Rationale

In this article, we presented two cases of two comorbidities (HES and ITP) occurring in the context of chronic active UC
and responding only to surgical colectomy. Though several cases of HES'®2>2% and ITP'***-?°° have been reported to
co-occur with UC, the patients described in this article are unique in their presentation and treatment response. To the
best of our knowledge, they represent rare cases of refractory comorbidities in the context of UC that failed conventional
medical therapy and responded only to surgical treatment.

Reference to Relevant Literature

Hypereosinophilic syndrome (HES) is a myeloproliferative disorder characterized by sustained eosinophilia (defined as
an absolute eosinophil count of more than 1500/uL that persists for more than six months) that is associated with
symptoms and signs of multiple organ damage.*® Eosinophilia can be idiopathic, which is a diagnosis of exclusion, and
can be secondary to several etiologies or clonal eosinophilia.*” The most common etiologies for secondary eosinophilia
include parasitic infections, allergy, malignancy, pulmonary diseases (eg, Churg-Strauss syndrome and Loeffler syn-
drome), connective tissue disorders, dermatitis, sarcoidosis, Addison’s disease, and IBDs. Clonal eosinophilia is
diagnosed by bone marrow biopsy and molecular and cytogenetic analysis. Common molecularly defined disorders
include chronic myeloid leukemia and systemic mastocytosis (PDGFRA and PDGFRp-rearranged eosinophilia).*
Eosinophilia can also occur as a side effect of several medications.”’

In UC, eosinophilia was reported to occur in approximately 22.2% of patients at any given point, and recurrent
eosinophilia was reported in 3.4% of cases.*> Hypereosinophilia has been reported to be associated with an aggressive
and severe clinical course and/or primary sclerosing cholangitis.** ** Hypereosinophilic syndrome, however, rarely
occurs and has been reported in a few case reports. In the literature, HES comorbid with UC was reported in patients

1928 or in the context of comorbid leukemia,zs’26 Loeffler's endocarditis,18 autoimmune

with UC either separately
thyroiditis,”® and cholangitis?’ (Table 1). Almost all the reported cases were responsive to medical therapy except the
case of UC and sclerosing cholangitis reported by Herndon et al*’ which was refractory to medical treatment, and the
eosinophilia worsened on vedolizumab. In our first patient, eosinophilia occurred in the context of chronic active UC and
following vedolizumab initiation. Vedolizumab was stopped to exclude the possible biologic-induced eosinophilia, as has
been previously reported.”” However, eosinophilia persisted. An extensive work-up was performed to exclude the causes
of secondary and clonal eosinophilia, neoplasms, allergies, and other rheumatological disorders. The two remaining
differential diagnoses were idiopathic HES or reactive cosinophilia secondary to comorbid autoimmunity. Despite
aggressive medical treatment, our patient did not improve until after surgical colectomy.

Concomitant occurrence of ITP and UC is rare.'***2°° In patients with UC, ITP represents an extraintestinal manifestation
of the disease mediated by immune-mediated mechanisms.”’ The differential diagnosis of thrombocytopenia is broad.
Infections, autoimmune and immunodeficiency disorders, connective tissue diseases, malignancies, liver diseases, splenome-
galy, myelodysplastic syndromes, and other bone marrow diseases should be excluded prior to diagnosing ITP.***® In the
literature, several cases of ITP comorbid with UC have been reported (Table 2). The thrombocytopenia reported in the vast

14,3234 imn 1unosuppressants,23’32’33

majority of the reported cases responded adequately to conventional therapy (ie, steroids,
granulocytapheresis’®). Few cases, such as the case report described by Komeda et al,”' were refractory to conventional steroids
and immunosuppressant therapies and responded only to Janus kinase (JAK) inhibitor, ie, tofacitinib. Other cases of ITP were
attributed to disease-modifying therapies such as infliximab.*> Splenectomy was required in a proportion of patients who were
refractory to medical therapy.**** Our second patient was a case of refractory ITP that failed steroids, azathioprine, rituximab,
romiplostim, anti-TNF therapy, and vedolizumab. She did not require platelets transfusion or medical therapy for two years
following surgery. Similarly to our patient, one of the patients reported by Mizuta et al’> failed steroid therapy and
granulocytapheresis, and the ITP resolved only after colectomy. Ten of the cases reviewed by Chandra et al** were also
refractory to medical therapy and responded only to colectomy. This was also the case in a young boy with UC comorbid with
refractory ITP, reported by Papadatou et al*® who failed on a high dose of steroids and IVIG and responded only to colectomy.

Colectomy was also required in two cases reported by Dehal et al*® and Kwon et al.*® Similarly to adults, colectomy was
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Table 2 Summary of Case Reports and Case Series in Literature of UC and ITP

Author Year | No. of Cases Clinical Characteristics Treatments Received ITP Outcome
Zlatanic et al”’ 1997 | 19 cases UC preceded the onset of Immunosuppressive agents Resolved
ITP by days or years
Mizuta et al*? 2003 17 cases Age at onset |7-60 years Steroids, immunosuppressants, splenectomy, |5 cases: medical treatment
64.7% males colectomy 3 Cases: splenectomy
Duration between UC and | case: colectomy
ITP was up to 7 years | case died with ICH
Chandra et al*’ 2014 | 40 cases Age: 5-65 years Steroids, 5-ASA, azathioprine, anti-D antibodies, 17 responded to medical
60% males infliximab, cyclosporine, IVIG, metronidazole, therapy
9-MP, splenectomy, colectomy 13 underwent splenectomy
10 underwent colectomy.
Papadatou et al*® | 2014 | | case 14 years, boy Steroids, IVIG, colectomy Responded only to colectomy
Dehal et al*® 2014 | | case 19 years, female, recurrent | Steroids, colectomy, splenectomy Responded to surgery
DVT
Casella et al'* 2016 | case 37 years, male Steroids Resolved
Gomez et al*® 2016 | | case 34 years, female, ITP after Stopping infliximab Resolved
infliximab
Queliza23 2017 | case 14 years, male Infliximab and mesalamine Resolved
Komeda et al’' 2020 | | case 24 years, male Steroids, cyclosporine, tofacitinib. Responded only to tofacitinib
Chan et al®* 2020 | | case 66 years, male, Evan Steroids and IVIG Resolved
syndrome
Guarina et al®’ 2021 | 8 cases Pediatric age, 37.5% males Steroids, IVIG, MMF, sirolimus, eltrombopag, 6 responded to medical therapy
colectomy 2 cases: colectomy
The described 2022 | | case 35 years, female Steroids, azathioprine, rituximab, romiplostim, Responded only to colectomy
case anti-TNF therapy, thrombopoietin receptor
agonists, vedolizumab, colectomy

Abbreviations: 5-ASA, 5-aminosalicylic acid; 6-MP, 6 mercaptopurine; CEL, chronic eosinophilic leukemia; DVT, Deep venous thrombosis; HES, hyper-eosinophilic
syndrome; ICH, Intracranial hemorrhage; IVIG, intravenous immunoglobulin; LV, Left ventricle; MMF, mycophenolate mofetil; PDGFRA, FIPILI-platelet-derived growth
factor receptor alpha.

reported to be of therapeutic benefit in children with UC comorbid with ITP.*” In Guarina et al*’s case series of eight children
with comorbid UC and ITP, two cases underwent colectomy and the ITP recovered postoperatively in one of them.

Comparison to the Current Gold Standard of Care

Management of HES in patients with UC is based on the patients’ clinical presentation.'” The “wait and see” approach can be
implemented in asymptomatic cases with adequate and close monitoring.'® When the syndrome becomes symptomatic, medical
treatment should be initiated with empiric steroids initially."® If refractory to steroids, patients can be administered other
medications, eg, hydroxyurea, Imatinib (for PDGFRA or PDGFRB variants), or leukopheresis.'*> Interferon-a, methotrexate,
cyclosporine, cladribine, chlorambucil, vincristine, and etoposide can also be provided in specific cases.*”*® Our first patient had
severe ulcerative pancolitis that failed adalimumab (due to adverse effects) and infliximab. He then developed HES after
one year of treatment with a high dose of vedolizumab. Given the diagnosis of idiopathic HES, a therapeutic trial of long-term
steroids and Imatinib was initiated. Despite this, the condition persisted, and the eosinophilia was sustained above 1500 cells/uL.
for over six months. After colectomy, the HES resolved, and the WBCs dropped from above 30,000 cells/cc’ to normal and the
absolute eosinophil count normalized. The patient was managed presumptively as a case of idiopathic HES with a prolonged
trial of Imatinib and high doses of steroids. Nonetheless, the fact that he had normalization of absolute neutrophil count post
colectomy while off Imatinib for more than seven months further supports the non-myeloproliferative clonal and neoplastic
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HES etiologies and precludes the need to continue Imatinib and steroids. The most likely diagnosis of this patient, then, would
be secondary (or reactive) HES to UC. The role of vedolizumab in the induction of the condition cannot be excluded.
Similarly, the cornerstone of managing ITP in patients with UC is to treat the underlying UC flare.>® If the ITP
persists, steroids, IVIG, and immunosuppressants should be administered.”® Refractory cases may require surgery, such
as splenectomy and/or colectomy.>*** Our second patient failed steroid and immunosuppressant therapy and responded
only to surgical colectomy. The fact that she had a spontaneous rise of platelet count from 5000 to 75,000 cells/uL after
colectomy and maintained a platelet level between 40,000 and 100,000 cells/uL for approximately two years while off

treatment, and without requiring splenectomy, suggests the reactive nature of this thrombocytopenia.

Relevant Hypothesis Generation

The refractory HES and ITP noted in the described patients do not seem to be cases of idiopathic immune-mediated
comorbidities occurring in the context of the systemic immune responses associated with UC flare, as has long been reported
in the literature.*’ In our opinion, the two cases represent cases of reactive eosinophilia and thrombocytopenia that occurred
secondary to the ongoing local intestinal inflammation. The fact that the two conditions resolved and remained in remission

for long periods following colectomy generates a hypothesis about the reactive nature of these conditions.

Implications of Clinical Practice

From our experience with the described cases, we suggest considering surgical colectomy to manage refractory immune-
mediated disorders comorbid with UC, such as HES and ITP. Whilst these conditions were suggested to be idiopathic,” the
considerably good and sustained response to colectomy highly suggests their reactive nature. In patients with UC, immune
complexes escape from the gut to the circulating blood due to increased mucosal permeability during disease activity.* They
cross-react with the platelet surface antigens, which carry similar peptides to bacterial glycoproteins in the gut and,
subsequently, result in ITP.>* Moreover, the autoreactive T-cells secrete eosinophilopoietic cytokines that promote eosino-
phils’ survival, enhance their activity, and hinder their suppressive regulatory mechanisms.>*?! Colectomy, therefore, would
stop these pathogenic mechanisms and subsequently prevent platelets destruction and hypereosinophilia.

Strength and Limitations

The main strength of this study is that it is the first, to the best of our knowledge, to report resolution of refractory HES
following colectomy in a patient with UC. Long follow-up is another strength. The main limitation, on the other hand, is
a deviation from the protocol of ITP management when splenectomy was deferred, but this was due to the patient’s
refusal. Such deviation might lead to misinterpretation of the severity of the case and the need to undergo colectomy.
Therefore, future case reports should aim to elaborate on similar cases’ responses to the step-by-step treatment algorithm
for such comorbidities.

Conclusion

We presented two cases of refractory immune-mediated disorders, HES and ITP, that occurred comorbid with UC that
failed conventional medical therapy. Surgical colectomy was performed for both cases and resulted in a considerable
improvement of the two conditions, even when medical treatment was on hold for several months. This suggests
a possibly reactive, rather than idiopathic, etiology of these comorbid conditions. Further research is required to
investigate the possibly reactive nature of both HES and ITP.

Learning Points/Take Home Messages

e Hypereosinophilic syndrome and immune thrombocytopenic purpura can occur in the context of UC.
e These comorbidities can be idiopathic or reactive to intestinal immune dysregulation.

e Surgical colectomy should be offered to refractory HES and/or immune thrombocytopenic purpura.
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