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XIAP Deficiency in Refractory Crohn´s  
Disease: A Case Report in Brazil

Abstract

Introduction: A case report to highlight the association between refractory Crohn´s disease and X-linked inhibitor apoptosis protein 
deficiency syndrome, a rare genetic disease that occurs in males. Lymphoproliferative syndrome and splenomegaly associated or not to Crohn´s 
disease are common manifestations. 

Case presentation: A 28 years-old-man presenting perianal fistula, associated to intense abdominal pain and chronic diarrhea with mucus 
and blood, which didn´t respond to the combined treatment (surgery and biologic agents). In his youth, he had presented severe mononucleosis. 
Besides the common findings in inflammatory disease, there was hypogammaglobulinemia and tendency to low levels of natural killer-T cells-, 
with genetic evaluation confirming X-linked inhibitor apoptosis protein deficiency syndrome. The patient was referred to allogeneic stem cell 
transplantation. However, after eighteen days of bone marrow infusion and during the engraftment stage, the patient had developed pneumonia 
and sepsis resulting in death.

Conclusion: Severe refractory Crohn’s disease presents an important complementary diagnosis: XIAP deficiency. It should be mainly 
considered in male patients with a history of severe infections and lymphoproliferative syndrome.
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Introduction
Crohn´s disease

Crohn’s disease (CD) is an inflammatory bowel disease (IBD), 
associated with a disproportionate inflammatory response, which 
may present periods of remission and exacerbation of unknown 
etiology. It may affect both genders proportionally, with a bimodal 
age distribution in peaks between 20 and 40 years and another 
between 50 and 60 years. Its incidence is increasing mainly in 
urban and developed countries [1]. Some environmental factors 
including smoking, recurrent use of nonsteroidal anti-inflamma-
tory drugs and a history of appendectomy may predispose to CD 
as well as microbiota alterations. Another important factor that 
contributes to the development of the disease is the loss of the 
intestinal mucosal immune system homeostasis attributed to the  

 
defects of the epithelial barrier and the apoptosis of the T lym-
phocytes. Alterations in genes related to autophagy (ATG16L1 and 
IRGM) and to NOD-2 receptor (nucleotide-binding oligomeriza-
tion domain-containing protein 2, an intracellular pattern recog-
nition receptor), are involved in this deregulation, as well as other 
genes (IL23R, HLA-II, STAT3, JAK2, LRRK2) [2,3]. 

Clinical manifestations may vary depending on the extension, 
severity, and location of the disease. The most common symptoms 
are abdominal pain and chronic diarrhea, with or without patho-
logical products (blood and mucus). Nonspecific symptoms such 
as malaise, weight loss, fever and hyporexia may be part of the 
clinical condition, as well as extra-intestinal manifestations (artic-
ular, cutaneous, ocular and dermatological). Approximately one-
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third of the patients may present with perianal manifestations, 
like deep fissures and inflammatory skin tags, anal stricture and 
development of complex fistulas, abscesses or ulcers [4]. Labora-
tory tests may reveal nonspecific signs as iron deficiency anemia, 
vitamin B12 deficiency, increased inflammatory markers such 
as C-reactive protein (CRP), erythrocyte sedimentation rate and 
thrombocytosis. Detection of antibodies such as anti - Saccharo-
myces cerevisiae or antibodies against the porin C of the outer 
membrane of Escherichia coli are low specificity tests [5]. The in-
creased measurement of lactoferrin and faecal calprotectin may 
be associated with the diagnosis of Crohn’s Disease and can eval-
uate disease activity with an excellent endoscopic correlation [6].

Deep punctate or serpiginous ulcers, with a “cobble stone” 
appearance, usually with besides areas of normal mucosa are 
observed in the ileocolonoscopy. The collection of two fragments 
in five different regions, including the ileum and rectum, may im-
prove the diagnosis in less obvious cases. Upper digestive endos-
copy and endoscopic capsule evaluations are reserved for cases 
with unspecific symptomatology or diagnostic difficulty by the 
most commonly used methods. The histopathological analysis 
may reveal a transmural inflammatory process with lymphoplas-
macytic infiltrate, associated with crypt irregularities and non-ca-
seous granulomas [7].

Magnetic resonance imaging (MRI) and computed tomogra-
phy (CT) of the abdomen may show parietal thickening, mesenter-
ic fat blurring, adenopathy, collections, stenosis, and fistulas. En-
doanal ultrasonography may also assist in the more detailed study 
of perianal fistulae, however stenosis commonly present in these 
patients is a limitation of the method.

The treatment of these patients includes two strategies: step-
up and top-down. The first, most commonly used, is based in in-
ducing remission of the disease using progressive scale medica-
tions without the inclusion of corticosteroids in maintenance. The 
second, based on the search for endoscopic remission in order to 
prevent complications of inflammatory disease, provides for the 
use of more systemic spectrum medications such as biological 
therapy and immunosuppressant drugs as first choice [8].

Among the different classes of medications used to treat CD, 
antibiotics are indicated for septic complications, bacterial over-
growth and perianal disease. 5-aminosalicylic acid derivatives 
(sulfasalazine and mesalazine) have benefits in colon disease, but 
little effect on other topographies. Systemic glycocorticoids are 
reserved for the exacerbations, limited to 12 weeks at the usu-
al dose of 1mg/kg/day of prednisone, due to the adverse effects 
secondary to prolonged use (osteopenia, Cushing’s syndrome and 
hyperglycemia). 

Immunosuppressants are mainly used in maintenance thera-
py because they present a slow onset of action, but with the ad-
vantage of allowing withdrawal of corticosteroids in dependent 
patients and should be maintained for long periods to reduce the 
risk of relapse. Biological therapy with the use of anti-tumor ne-

crosis factor (anti-TNF) agents such as infliximab, adalimumab 
and certolizumab has shown an effective response in the induc-
tion and maintenance of these patients, increased by the associ-
ation with immunosuppressants. Other medications of this class 
such as vedolizumab and ustekinumab (anti-47 integrin and 
anti-interleukin 12/23, respectively) are options in the failure of 
the medications listed previously. The greatest risk of the use of 
these drugs is predisposition to opportunistic infections.

Surgical treatment should be an option in specific cases, such 
as absence of response to the treatments, corticosteroid depen-
dence, obstructive stenosis, intestinal perforation, fistulas, hem-
orrhages, abdominal sepsis and complex perianal disease. The 
surgeries should always be as conservative as possible, because 
of high recurrence rate and diffuse involvement of the gastroin-
testinal tract [4].

XIAP deficiency syndrome
X-Linked Inhibitor of Apoptosis (XIAP) deficiency is a primary 

rare immunodeficiency, described for the first time in 2006 [9]. 
Until now, there are approximately seventy reported cases.

Despite being an anti-apoptotic molecule, XIAP is also involved 
in other mechanisms like inflammation and the innate immune re-
sponse. It´s necessary to regulate signaling of the receptors NOD-1 
e NOD-2, which detect bacterial infections. Deficient XIAP cells like 
natural killer-T (NKT) lymphocytes in the mucosa are more prone 
to apoptosis, resulting in imbalance of the immune response of 
these individuals [10]. Moreover, the deregulated NOD-1 and 
NOD-2 signaling lead to an exaggerated inflammatory response in 
the intestine and severe gastrointestinal manifestations.

Patients with XIAP Deficiency were previously known as 
X-linked lymphoproliferative disease carriers (XLP), but with a 
normal sequence of SH2D1A (SAP), (XLP1). Both defects predis-
pose to hemophagocytic lymphohistiocytosis (HLH), however, 
XIAP deficiency, also known as XLP-2 apparently don´t have the 
same risk to develop lymphomas [11].

XIAP deficiency may evolve with HLH, triggered by Ep-
stein-Barr infection, Herpes Virus – 6 (HSV-6) or cytomegalovirus 
and splenomegaly (54 and 57% of the cases, respectively). Clinical 
manifestations like inflammatory bowel disease may be the first 
sign up to 30% of the patients, being the biologic behavior and the 
histology identical to CD [10,12]. Other phenotypes like arthritis, 
abscesses, erythema nodosum, uveitis and nephritis occur in 7% 
of the XIAP deficient patients.

The XIAP gene has six exons and more than fifty different mu-
tations have been shown until now, which may cause complete 
lack of protein expression or just its reduced activity, justifying 
different degrees of severity of the disease [13]. Heterozygous 
women for XIAP mutations are usually healthy and asymptomatic, 
but three cases of female patients with deficiency of XIAP expres-
sion have been described, two of them had inflammatory bowel 
disease and other with HLH associated to Epstein-Barr infection.
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Flow cytometry to the analysis of the reduced expression of 
XIAP allows the screening in suspect patients, however it is not 
capable of identify all the affected. The genetic sequencing with 
mutation identification remains the gold standard diagnostic test, 
despite it cannot presume prognostic [10].

Lymphoproliferative disease, inflammatory bowel disease and 
splenomegaly, with or without hypogammaglobulinemia, in men 
with history of severe mononucleosis, is highly suspect for XIAP 
deficiency [14].

Prescription of the therapeutic classes normally used in IBD is 
not a consensus to patients with XIAP deficiency. Allogeneic stem 
cell transplant, which reestablishes the XIAP expression is a ther-
apeutic option in some cases with severe intestinal manifestations 
and may prevent the evolution to HLH [15], despite some studies 
hadn´t shown advantage in morbidity or mortality [16]. The intra-
venous infusion of immunoglobulin may be part of the treatment. 
This disease has reserved prognostic and high mortality associ-
ated.

So, in this case report, we emphasize the importance of the 
immunological and genetic evaluation of those patients with CD 
since the childhood, with poor evolution, refractory to the gold 
standard treatment (biologics and immunosuppressant) and with 
family history of IBD because this group may reveal genetic mono-
genic diseases. Especially in male patients, XIAP deficiency must 
be considered.

Case Report
A caucasian male, 28 years-old patients, developed perineal 

and pelvic pain for one year, evolving to fistulas in perianal region, 
with continuous pyogenic secretion. Diffuse opioid-refractory ab-
dominal pain emerged after the perineal manifestations, associat-
ed with tenesmus and diarrhea, up to 30 times daily, with bloody 
stool. 

In his youth, at age 15, he had presented severe mononucle-
osis with myocarditis, hepatitis and meningoencephalitis. There 
was no evidence of familiar history of IBD or other relevant dis-
eases.

Figure 1: Physical evaluation of the perineum.

During the physical evaluation, the abdomen was flat, diffuse-
ly painful to superficial and deep palpation, without masses and 

abrupt decompression absent. In the perineum, there was a fistula 
approximately 3 cm distant from the anal verge, in the left antero-
lateral region and posterior inflammatory skin tags with a poor 
delimited ulcer (Figure 1).

A complete blood count revealed normal level of leukocytes 
and platelets, normal renal function and high CRP concentrations. 
Due to the severity of the condition and the prior history, the levels 
of immunoglobulins were measured, considering associated im-
munodeficiency (Table 1).

Table 1: Main altered laboratorial patient´s parameters.

Parameters Patient Normal Values

CRP (mg/dL) 32 <5

Serum IgM (mg/dL) 33.7 73 - 171

Serum IgG (mg/dL) 731 952-1538

Serum IgA (mg/dL) 25.3 69-382

NK cells (cells/mm3) 52 43-654

Figure 2: Endoscopic aspect of the cecum.

The colonoscopy revealed diffuse hyperemia, since the ile-
um until the rectum, with multiple aftoid ulcers (Figure 2), most 
prominent in the distal tract and the pathological evaluation 
showed active chronic colitis without granulomas. Upper diges-
tive endoscopy presented with mucosal erosions covered by fibrin 
in the gastric antrum (chronic gastritis without specific findings).

Figure 3: Pelvic MRI (T1) showing the fistula tract.

The imaging analysis revealed in the MRI: trans-sphincteric 
fistulous tract with left anterolateral mucosal orifice, transvers-
ing the ischioanal and subcutaneous fossa in the left gluteus, until 
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externalized in this region at 2, 5cm of the anal verge, associated 
with small amount of liquid, without abscess (Figure 3).

The intestinal transit evidenced stomach, duodenum, jeju-
num, ileum with normal distribution (Figure 4).

Figure 4: Normal intestinal transit.

The CT presented diffuse parietal thickening of the descend-
ing and sigmoid colon, with engorgement of the pericolic vessels 
and densification of the regional adipose planes, associated with 
lymph node enlargement up to 1,2cm on the largest axis (Figure 
5).

Figure 5: CT demonstrating the thickening of the colon.

Intravenous infusion of immunoglobulin (1x/monthly) and 
subcutaneous adalimumab (14/14 days) were prescribed, after 
the recommended induction doses of the anti-TNF agent (160mg 
in week 0, 80mg in the week 2 and 40 mg in the week 4), and the 
surgical treatment of the fistula tract was done with drain placing 
(Figure 6a &b) and biopsy of the tract.

Figure 6a & 6b: Trans-sphincteric fistula tract and drain placing 
in the fistula.

Despite the treatment, the abdominal pain, mainly related to 
the meals persists and become refractory to opioids, resulting in 
the need of parenteral diet due to the inability of the patient to ac-
cept oral diets and medications. The dose optimization of adalim-
umab to weekly injections did not show relief of the symptoms or 
reverse of the inflammatory manifestations. Even with parenteral 
support, prescription of anti-TNFα agent, surgery and analgesia, 
the patient´s clinical condition worsened.

With the genetic sequencing proving XIAP deficiency and in 
the face of the refractoriness and severity of the clinical condition, 
the patient was selected for allogeneic bone marrow transplan-
tation. The procedure led to an initial improvement of the symp-
toms; however, after eighteen days of the transplantation during 
the engraftment period of stem cells, the patient presented a liver 
venocclusive disease with fast evolution (<24 hours) to sepsis and 
death, despite the prompt therapy of the infection.

Discussion
This case report, of a young man with IBD (ileum-colo-anal 

manifestations) with a severe and refractory evolution despite the 
gold standard treatment and a history of atypical infection evolu-
tion in his youth, shows the importance to consider the immuno-
logical and genetic evaluation of this group. The careful attention 
to this group of patients allows early identification and correct 
approach of patients with genetic syndromes compromising the 
gastrointestinal tract.

When a patient is eligible to receive the “top-down” strategies 
for IBD, it is precisely at preventing it from evolving with sequelae 
and severe complications such as stenosis, perforations, fistulas 
and perineal ulcers, in addition to extra-intestinal manifestations. 
Thus, this case report suggests that a multi professional team 
should follow those high-risk group patients, allowing the preco-
cious diagnosis and the assertive treatment.

Even with a great development of the IBD therapeutic arsenal, 
some cases simply do not show any improvement of the clinical 
condition with the correct treatment and drugs or therapeutic 
classes interchange. Specifically related to the biologic agents, the 
current main discussion focus in resistance associated to immune 
complexes development, turning necessary the measure the se-
rum levels of anti-drugs antibodies. However, for patients that not 
respond since the first prescriptions, we should consider genetic 
syndromes like XIAP deficiency as a possible diagnosis, instead of 
insisting in medications interchange with the hypothesis of lack of 
response due to drug resistance.

In conclusion, this case report highlights the importance to 
think about additional genetic diagnosis in IBD patients and ev-
idences that even in a country with lack of resources is possible 
to make differential diagnosis, even though the process is slower 
than the ideal due to the difficulty of accessing more specific ana-
lyzes such as genetic sequencing. Until now, the small number of 
described cases causes the impression that it may be an exception 
diagnosis, but the identification and the assertive approach of this 
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special group can be done in referential centers, with a multi pro-
fessional teamwork.
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