
245S.D. Rampertab and G.E. Mullin (eds.), Celiac Disease, Clinical Gastroenterology,
DOI 10.1007/978-1-4614-8560-5_16, © Springer Science+Business Media New York 2014

           Introduction 

 Celiac disease (CD) is a small-intestinal enteropathy induced by gluten in geneti-
cally predisposed individuals with HLA DQ2/DQ8 genotype. Its prevalence is 1 % 
in Europe and the USA. Its clinical presentation is hypervariable, and diagnosis 
relies on the detection of specifi c serum antibodies and on the demonstration of 
intestinal villous atrophy. Treatment relies on a lifelong gluten-free diet (GFD), 
which prevents bone, autoimmune, and malignant complications. Resistance to a 
GFD is mainly due to bad observance. Nevertheless, a small subgroup of CD 
patients may be primarily or secondarily resistant to a GFD due to an authentic 
refractory celiac disease (RCD). 

 Poor adherence to a GFD needs to be fi rst excluded accordingly with the fact that 
less than 50 % of patients are compliant [ 1 ]. Persistent symptoms of malabsorption 
and intestinal villous atrophy after at least 12 months of a strict GFD defi ne RCD. 
Diagnosis of this condition is made after exclusion of other small bowel diseases 
such as autoimmune enteropathy [ 2 ], tropical sprue [ 3 ], or common variable immu-
nodefi ciency [ 4 ]. 

 RCD has been subdivided into two subgroups:

    1.    Type 1 RCD (RCDI) is defi ned by persisting villous atrophy despite a strict GFD 
associated with an increased number of intraepithelial lymphocytes (IEL) bear-
ing a normal phenotype with surface CD3 and CD8 expression.   

   2.    Type II RCD (RCDII) is characterized by clonal expansion of abnormal IEL 
lacking surface markers CD3, CD8, and T-cell receptor (TCR) (CD3s-, CD8s-, 
TCR-) and preserved expression of intracellular CD3 [ 5 ,  6 ].     
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 Frequency of RCDI and RCDII remains unknown. In the Derby cohort, West and 
Holmes report approximately 0.7 % of RCDII patients in a series of 713 celiac 
patients [ 7 ]. In this latest study, diagnosis of RCDII patients was made solely on the 
basis of ulcerative jejunitis [ 7 ], causing possible errors leading to underestimates of 
RCDII and overestimation of RCDI. A second recent study in a single North 
American referral center suggests a cumulative incidence of 1.5 % for both RCDI 
and RCDII among CD patients initially diagnosed in this center [ 8 ]. In this study, 
over 80 % of RCD patients were classifi ed as type 1. A higher frequency of cases of 
RCDI than of RCDII was also observed in two other studies from the USA [ 9 ] and 
from Germany [ 10 ]. In contrast, a higher frequency of RCDII over RCDI was 
reported in two studies from Holland [ 11 ] and from France [ 12 ].  

    Diagnosis 

 Diagnosis of RCD relies on persistent malabsorption and villous atrophy after 1 
year of strict GFD ascertained by a dietitian. Endoscopic assessment includes upper 
gastrointestinal endoscopy with biopsy. Double-balloon enteroscopy is required in 
suspicion of RCDII for a better assessment of ulcers, particularly for evidence of 
ulcerative jejunitis found in roughly 70 % of patients [ 12 ,  13 ]. 

 Capsule endoscopy is useful by giving the extent of lesions. Capsule endoscopy 
has a superior accuracy in predicting villous atrophy than optical endoscopy [ 14 ,  15 ]. 
Furthermore, besides the diagnosis of persistent villous atrophy, capsule endoscopy 
allows the visualization of ulcers all along the intestinal tract, which may suggest 
RCDII before diagnostic confi rmation [ 16 ]. Moreover, we experienced three cases of 
overt lymphoma revealed by capsule endoscopy, which presented with very suspi-
cious intestinal strictures and jejunal ulcers [ 17 ]. Double-balloon enteroscopy, reach-
ing the distal small bowel in the three cases, confi rmed the capsule fi ndings [ 15 ,  17 ]. 

 Thus, the limitation of capsule endoscopy is the risk of retention, particularly in 
RCDII patients who are particularly at risk for strictures. It requires preliminary 
radiological imaging of the small bowel in order to rule out stricturing disease. The 
second limitation is the need of biopsy during endoscopy for defi nitive diagnosis. 

 In RCDI, histological examination is similar to that found in active celiac disease 
with villous atrophy and increased normal IEL. No other diagnostic criteria have 
been yet defi ned for RCDI. In contrast, the hallmark abnormal population, detected 
by three combined techniques, makes the diagnosis of RCDII more specifi c: over 
25 % of the CD103+ or CD45+ IEL lacking surface CD3-T-cell receptor complexes 
on fl ow cytometry or more than 50 % IEL expressing intracellular CD3ε but no CD8 
in formalin-fi xed sections and/or the presence of a detectable clonal rearrangement 
of the gamma chain of the TCR in duodenal biopsies [ 12 ]. Similar features allow 
detecting lymphocytic gastritis and colitis containing the same abnormal population 
in around 50 % and 30 % of RCDII patients, respectively [ 12 ] (Table  16.1 ).
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   RCDII may be misdiagnosed when fl ow cytometry analysis of freshly isolated 
IEL is lacking. Discrepancies in diagnosis tools are probably involved in differences 
observed between European and North American countries [ 8 ,  9 ,  18 ]. Indeed, fl ow 
cytometry is commonly used in Europe for the diagnosis of aberrant IEL and is a 
technique that is more sensitive and more precise than immunohistochemistry [ 18 ]. 
Heterogeneity in detection of the clonal TCR rearrangement may also explain diag-
nostic differences, and specifi city of the PCR product needs to be attested by forma-
tion of homoduplexes [ 12 ].  

    Clinical Forms and Prognosis 

 Primary resistance to a GFD is seen in roughly one-third to one-half of patients with 
RCDI and RCDII, respectively [ 12 ]. Besides the abnormal phenotype of IEL, RCDII 
has a more severe clinical presentation and is frequently associated with endoscopic 
ulcerative jejunitis responsible for severe protein loss enteropathy. Symptoms are 
notably less severe in RCDI, and endoscopic and histological features are similar to 
those found in active CD [ 12 ]. RCDII is associated with poor prognosis with 5-year 
survival rates of 44–58 % [ 9 ,  11 ,  12 ]. The more severe malnutrition combined with 
the higher risk of developing overt lymphoma explains the higher mortality in 
RCDII when compared to RCDI [ 12 ]. Even if the prognosis of RCDI is much better 
than RCDII, the mortality rate appears higher than in uncomplicated CD [ 9 ,  10 ]. 

 There is as yet no curative treatment for RCD. Immunosuppressive drugs have 
only a poor effect on the histological response and may predispose to overt lym-
phoma [ 19 ]. Indeed, 33–52 % of RCDII patients develop enteropathy-associated 
T-cell lymphoma (EATL) within 5 years after diagnosis of RCDII is made [ 11 ,  12 ]. 
Onset of EATL in RCDI is much lower than in RCDII, with a 5-year rate of 14 % in 
the more conservative studies [ 12 ]. The higher risk of transformation into overt 
lymphoma in RCDII is due to its state of low-grade intraepithelial lymphoma [ 6 ]. 
Indeed, at this stage, clonal IEL are already engaged in malignant transformation as 
attested by their clonality, the presence of their chromosomal abnormalities, the 
recurrent partial trisomy 1q22-q44, and their tendency to disseminate in and outside 
the intestine [ 12 ,  20 ]. 

   Table 16.1    Main criteria to differentiate RCDI and RCDII   

 Criteria  RCDI  RCDII 

 Ulcerative jejunitis  −  + 
 Abnormal phenotype of intraepithelial 

lymphocytes 
 −  + 

 Clonal rearrangement of TCR  −  + 
 Very increased risk of EATL  −  + 
 Poor prognosis (5-year survival of 50 %)  −  + 
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 Abnormal IEL may be found in mesenteric lymph nodes, blood, bone marrow, 
and in different epitheliums such as lung and skin [ 12 ]. A high percentage of abnor-
mal cells (up to 92 %) is predictive of abnormal circulating cells in peripheral blood 
[ 21 ].    Diagnosis of extraintestinal RCDII lesions can be performed by evidence of 
the same clonal TCR γ/δ chain rearrangement that is present in duodenum but also 
by immunohistochemistry. 

 EATL may develop in intestinal but also in cutaneous lesions of RCDII, with 
expression of the same IEL-specifi c integrin CD103. The clonal fi liation between 
RCDII IEL and EATL is demonstrated by presence of the same TCRγ chain rear-
rangement [ 6 ]. In practice, regular follow-up, including control enteroscopy, com-
puted tomography scan (CT-scan) or MRI small bowel follow-through, and positron 
emission tomography (PET) scan, is necessary to screen EATL as early as possible. 
No established interval has been yet defi ned. Specialized investigations can be rea-
sonably performed every year and 6 months in RCDI and RCDII patients, respec-
tively [ 12 ]. PET scan is of particular interest because high intensity is correlated 
with location of proliferating overt lymphoma cells [ 22 ] contrasting with the low 
intensity of nonproliferating RCDII cells [ 23 ]. It can further guide realization of 
radiological guided biopsy or explorative laparoscopy.  

    Pathogenesis 

 It is still debated whether RCD patients have a particular genetic background dif-
ferentiating them from patients with uncomplicated CD. The small numbers of 
patients are the main limitations of genetic investigations. It has been reported that 
severity of celiac disease was correlated with the number of HLA-DQ2 copies: 
homozygosity for HLA-DQ2 was observed in 25.5 % of RCD I, 44.1 % of RCD II, 
and 53.3 % of EATL patients versus 20.7 % of uncomplicated CD patients and 
2.1 % of controls [ 24 ]. Other genes involved in lymphocyte signaling (genes:  SH2B3  
(12q34),  PTPN2  (18q11),  RGS1  (1q31)) and associated with celiac disease may be 
involved in the risk of developing lymphoma [ 25 ]. Studies are in progress, and 
ongoing genome-wide association studies suggest that the known celiac susceptibil-
ity variants may be not found in RCDII [ 26 ]. 

 Exposure to gluten appears to be an important environmental factor as it increases 
the risk of autoimmune diseases and malignancies [ 27 ]. Risk of lymphomatous 
complications was reported to be four times higher in patients without observance 
to a GFD than compliant patients [ 28 ]. The amount of gluten consumption could be 
responsible for the differences in terms of severity of CD. A recent study reports a 
more severe outcome of CD in South compared to North Europe in relationship to a 
higher gluten intake [ 29 ]. The scientifi c rationale may rely on more intense produc-
tion, under gluten  exposure, of the cytokine IL-15, now known to play a key role in 
the progression of lymphoma associated with CD [ 30 ]. 

 Infections, particularly viral infections, may constitute another environmental 
factor favoring emergence of RCD. Epidemiological factors argue that viral 
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infections such as rotavirus infection may increase the risk of CD in genetically 
predisposed individuals [ 31 ]. We can hypothesize that viral infection triggers 
infl ammation and autoimmunity by hyperproduction of IL-15. Indeed, IL-15 is 
induced by a variety of intracellular pathogens [ 32 ]. We observed hepatitis B or C 
at onset of refractoriness in 20 % and 10 % of RCDI and RCDII patients, respec-
tively [ 12 ]. 

 The role of viruses in the pathogenesis of chronic infl ammatory and autoimmune 
diseases is a popular hypothesis supported by a large number of studies. More than 
a specifi c virus, it is rather suspected that components of the antiviral responses and 
notably type 1 interferons might promote the onset of chronic infl ammatory disor-
ders (reviewed in [ 33 ]). Type 1 interferon may notably stimulate the survival and 
proliferation of CD8+ T cells and NK cells [ 34 ] either directly or via the induction 
of IL-15 [ 35 ]. We can hypothesize that such a mechanism may occur in RCDI, help-
ing the immunological reaction initiated by gluten to evolve toward autoimmunity. 
Accordingly, symptoms improve under immunosuppressive treatments [ 11 ,  12 ]. 
However, mechanisms of RCDI are largely unknown and remain to be 
substantiated. 

 More progress has been performed recently in the understanding of the patho-
genesis of RCDII. The phenotype is now well defi ned with accumulation of small 
clonal IEL without proliferation but with apoptosis defect [ 30 ]. In active CD and 
RCDII, IL-15 is produced in excess by enterocytes and lamina propria mononuclear 
cells. IELs are, in CD and RCD, enriched in cytolytic proteins (perforin, granzymes, 
Fas ligand)    and produce large amounts of interferon gamma (IFN-γ), indicating 
their likely contribution to the prominent apoptosis observed in the fl attened-surface 
epithelium [ 30 ,  36 ,  37 ]. The granzyme-perforin cytotoxicity accounts for the severe 
epithelial lesions observed in RCDII. Moreover, IL-15 exerts potent antiapoptotic 
effects that prevent the elimination of activated IELs and promote their massive 
accumulation [ 30 ]. Survival signal delivered by IL-15 requires, through the receptor 
of IL-15, IL-15Rβγ, activation of Jak3, STAT5, and the antiapoptotic factor Bcl-xL. 
Human anti-IL-15 antibodies inhibit ex vivo the IL-15-driven signaling pathway in 
intestinal organotypic cultures of RCDII patients. In vivo, treatment of mice over-
expressing human IL-15 in the small bowel with this antibody wiped out the IEL 
hyperplasia observed in these mice [ 38 ].  

    Treatments 

 It has not yet been possible to design an effective treatment for RCD I or II. Steroids 
improved clinical symptoms in most patients with either type of RCD. Yet a histo-
logical response was observed only in 30–40 % of cases [ 12 ]. Steroid dependence 
and/or resistance requires trials of immunosuppressive agents such as azathioprine, 
cyclosporine, or anti-TNF-α with transient clinical response but rare mucosal 
improvement [ 12 ]. In RCDI, no scientifi c rationale has yet been established to treat 
specifi cally RCDI patients with targeted therapy. 
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 In RCDII immunosuppressive drugs have, as could be expected, no impact on 
the abnormal clonal IEL population and could enhance the risk of overt lymphoma 
as observed with azathioprine and anti-CD52 [ 12 ,  19 ]. The bad prognosis of RCDII 
led to more aggressive treatments such as chemotherapy. Contrary to EATL which 
expressed Ki67, RCDII is characterized by onset of IEL with abnormal phenotype 
which massively accumulated without in situ detectable proliferation [ 30 ]. The non-
proliferative RCDII cells are thus diffi cult to eradicate by regular chemotherapy 
[ 12 ] and may represent a reservoir of cells susceptible to more aggressive 
transformation. 

 Purine analogues such as pentostatine or cladribine (2CDA) showed moderate 
clinical, histological, and hematological effi cacies [ 39 ,  40 ]. In our retrospective 
study of RCDII patients [ 12 ], 2CDA induced clinical and histological response. 
However, explosive onset of overt lymphoma was observed in the two treated 
patients within 3–8 weeks after treatment, precluding further use of these drugs 
inasmuch as enhanced risk of transformation into overt lymphoma has been previ-
ously observed in a series of 17 RCDII patients treated with 2CDA [ 40 ]. 

 One possible alternative strategy is the use of the autologous hematopoietic stem 
cell transplantation which induced clinical and histological response, but no sus-
tained reduction of abnormal IEL in the 13 treated patients [ 41 ,  42 ]. The use of 
chemotherapy before autologous hematopoietic stem cell transplantation may prob-
ably increase hematological response, and we are currently evaluating this strategy 
in a prospective phase II trial. Setting up targeted strategy appears necessary to 
complete the therapeutic armory to treat RCDII and to prevent overt lymphoma, 
whose prognosis is even worse than RCDII. Only 20 % of patients    are alive 5 years 
after the diagnosis of lymphoma [ 43 – 45 ]. 

 Targeted therapy blocking IL-15 signalling appears the treatment of choice in 
RCDII but needs to be tested in clinical trials [ 38 ] (Fig.  16.1 ). The recent develop-
ment of a humanized anti-IL-15 antibody which has already been used without any 

  Fig. 16.1    Antiapoptotic 
IL-15 signaling pathway       
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major side effects in a phase I–II trial in rheumatoid arthritis suggests the feasibility 
of this therapeutic approach [ 46 ]. Another possibility is to block the downstream 
molecules activated by IL-15. JAK3 inhibitor, currently used in treating rheumatoid 
arthritis [ 47 ], is another interesting drug to treat RCDII [ 48 ]. Treatment of RCDII 
will probably combine, in the near future, conventional chemotherapy agents and 
targeted therapy by anti-IL-15 antibodies or inhibitors of downstream activated 
molecules.

       Conclusion 

 In conclusion, RCD refers to two distinct entities. On one hand, RCDI is indistin-
guishable from uncomplicated active CD except its autonomy toward gluten expo-
sure, which probably relies on self-perpetuated autoimmune mechanisms. On the 
other hand, RCDII is a low-grade lymphoma characterized by clonal expansion of 
small aberrant IEL. Small bowel investigations (enteroscopy, videocapsule endos-
copy) and specialized techniques of IEL analyses (immunohistochemistry, molecu-
lar biology, fl ow cytometry) are necessary for diagnosis of both forms of RCD. 
Prognosis of RCDII is very poor due to incurable malnutrition and very high risk of 
overt lymphoma. Survival of RCDI is better than in RCDII but inferior to CD sur-
vival [ 9 ,  12 ]. Recent advances in dissecting the pathogenesis of CD and RCD intend 
to hope next effi cient treatments for these rare but severe diseases.     

  Acknowledgments   We thank Nadine Cerf-Bensussan and Bertrand Meresse (Inserm U989, 
Université Paris Descartes) for collaboration for the fi gure.  

   References 

    1.    Vahedi K, Mascart F, Mary JY, Laberenne JE, Bouhnik Y, Morin MC, et al. Reliability of anti-
transglutaminase antibodies as predictors of gluten-free diet compliance in adult celiac dis-
ease. Am J Gastroenterol. 2003;98(5):1079–87.  

    2.    Akram S, Murray JA, Pardi DS, Alexander GL, Schaffner JA, Russo PA, et al. Adult autoim-
mune enteropathy: Mayo Clinic Rochester experience. Clin Gastroenterol Hepatol. 
2007;5(11):1282–90.  

    3.    Khokhar N, Gill ML. Tropical sprue: revisited. J Pak Med Assoc. 2004;54(3):133–4.  
    4.    Malamut G, Verkarre V, Suarez F, Viallard JF, Lascaux AS, Cosnes J, et al. The enteropathy 

associated with common variable immunodefi ciency: the delineated frontiers with celiac dis-
ease. Am J Gastroenterol. 2010;105(10):2262–75.  

    5.    Cellier C, Patey N, Mauvieux L, Jabri B, Delabesse E, Cervoni JP, et al. Abnormal intestinal 
intraepithelial lymphocytes in refractory sprue. Gastroenterology. 1998;114(3):471–81.  

      6.    Cellier C, Delabesse E, Helmer C, Patey N, Matuchansky C, Jabri B, et al. Refractory sprue, 
coeliac disease, and enteropathy-associated T-cell lymphoma. French Coeliac Disease Study 
Group. Lancet. 2000;356(9225):203–8.  

     7.    West J. Celiac disease and its complications: a time traveller’s perspective. Gastroenterology. 
2009;136(1):32–4.  

16 Refractory Celiac Disease



252

     8.    Roshan B, Leffl er DA, Jamma S, Dennis M, Sheth S, Falchuk K, et al. The incidence and clini-
cal spectrum of refractory celiac disease in a North American referral center. Am J 
Gastroenterol. 2011;106(5):923–8.  

        9.    Rubio-Tapia A, Kelly DG, Lahr BD, Dogan A, Wu TT, Murray JA. Clinical staging and sur-
vival in refractory celiac disease: a single center experience. Gastroenterology. 
2009;136(1):99–107.  

     10.    Daum S, Ipczynski R, Schumann M, Wahnschaffe U, Zeitz M, Ullrich R. High rates of com-
plications and substantial mortality in both types of refractory sprue. Eur J Gastroenterol 
Hepatol. 2009;21(1):66–70.  

       11.    Al-Toma A, Verbeek WH, Hadithi M, von Blomberg BM, Mulder CJ. Survival in refractory 
coeliac disease and enteropathy associated T cell lymphoma: retrospective evaluation of single 
center experience. Gut. 2007;56:1373–8.  

                         12.    Malamut G, Afchain P, Verkarre V, Lecomte T, Amiot A, Damotte D, et al. Presentation and 
long-term follow-up of refractory celiac disease: comparison of type 1 with type II. 
Gastroenterology. 2009;136(1):81–90.  

    13.    Daum S, Cellier C, Mulder CJ. Refractory coeliac disease. Best Pract Res. 
2005;19(3):413–24.  

    14.    Murray JA, Rubio-Tapia A, Van Dyke CT, Brogan DL, Knipschield MA, Lahr B, et al. Mucosal 
atrophy in celiac disease: extent of involvement, correlation with clinical presentation, and 
response to treatment. Clin Gastroenterol Hepatol. 2008;6(2):186–93.  

     15.    Malamut G, Murray JA, Cellier C. Refractory celiac disease. Gastrointest Endosc Clin N Am. 
2012;22(4):759–72.  

    16.    Daum S, Wahnschaffe U, Glasenapp R, Borchert M, Ullrich R, Zeitz M, et al. Capsule endos-
copy in refractory celiac disease. Endoscopy. 2007;39(5):455–8.  

     17.    Barret M, Malamut G, Rahmi G, Samaha A, Edery J, Verkarre V, Macintyre E, Lenain E, 
Châtellier G, Cerf-Bensussan N, Cellier C. Diagnostic yield of capsule endoscopy in refractory 
celiac disease. Am J Gastroenterol. 2012;107(10):1546–53.  

     18.    Malamut G, Cellier C. Is refractory celiac disease more severe in old Europe? Am J 
Gastroenterol. 2013;106(5):929–32.  

     19.    Goerres MS, Meijer JW, Wahab PJ, Kerckhaert JA, Groenen PJ, Van Krieken JH, et al. 
Azathioprine and prednisone combination therapy in refractory coeliac disease. Aliment 
Pharmacol Ther. 2003;18(5):487–94.  

    20.    Verkarre V, Romana SP, Cellier C, Asnafi  V, Mention JJ, Barbe U, et al. Recurrent partial tri-
somy 1q22-q44 in clonal intraepithelial lymphocytes in refractory celiac sprue. 
Gastroenterology. 2003;125(1):40–6.  

    21.   Malamut G, Verkarre V, Meresse B, Macintyre E, Brousse N, Cerf-Bensussan N, Cellier C. 
High rate of abnormal intestinal intraepithelial lymphocytes is predictive of extra-digestive 
diffusion in refractory coeliac disease [Abstract]. Gut. 2008;57(suppl II):A30.  

    22.    Malamut G, Chandesris O, Verkarre V, Meresse B, Callens C, Macintyre E, et al. Enteropathy 
associated T cell lymphoma in celiac disease: a large retrospective study. Dig Liver Dis. 
2013;45(5):377–84.  

    23.    Hoffmann M, Vogelsang H, Kletter K, Zettinig G, Chott A, Raderer M. 18F-fl uoro-deoxy- 
glucose positron emission tomography (18F-FDG-PET) for assessment of enteropathy-type T 
cell lymphoma. Gut. 2003;52(3):347–51.  

    24.    Al-Toma A, Goerres MS, Meijer JW, Pena AS, Crusius JB, Mulder CJ. Human leukocyte 
antigen-DQ2 homozygosity and the development of refractory celiac disease and enteropathy- 
associated T-cell lymphoma. Clin Gastroenterol Hepatol. 2006;4(3):315–9.  

    25.    Smyth DJ, Plagnol V, Walker NM, Cooper JD, Downes K, Yang JH, et al. Shared and distinct 
genetic variants in type 1 diabetes and celiac disease. N Engl J Med. 2008;359(26):2767–77.  

    26.   Wijmenga C. Genetic and risk for associated autoimmune disorders and refractory coeliac 
disease (abstract). Mastering the coeliac condition, 2012, Florence, Italy.  

G. Malamut and C. Cellier



253

    27.    Askling J, Linet M, Gridley G, Halstensen TS, Ekstrom K, Ekbom A. Cancer incidence in a 
population-based cohort of individuals hospitalized with celiac disease or dermatitis herpeti-
formis. Gastroenterology. 2002;123(5):1428–35.  

    28.    Holmes GK, Prior P, Lane MR, Pope D, Allan RN. Malignancy in coeliac disease–effect of a 
gluten free diet. Gut. 1989;30(3):333–8.  

    29.    Biagi F, Corazza GR. Mortality in celiac disease. Nat Rev Gastroenterol Hepatol. 
2011;7(3):158–62.  

        30.    Mention JJ, Ben Ahmed M, Begue B, Barbe U, Verkarre V, Asnafi  V, et al. Interleukin 15: a key 
to disrupted intraepithelial lymphocyte homeostasis and lymphomagenesis in celiac disease. 
Gastroenterology. 2003;125(3):730–45.  

    31.    Stene LC, Honeyman MC, Hoffenberg EJ, Haas JE, Sokol RJ, Emery L, et al. Rotavirus infec-
tion frequency and risk of celiac disease autoimmunity in early childhood: a longitudinal 
study. Am J Gastroenterol. 2006;101(10):2333–40.  

    32.    Waldmann TA, Tagaya Y. The multifaceted regulation of interleukin-15 expression and the role 
of this cytokine in NK cell differentiation and host response to intracellular pathogens. Annu 
Rev Immunol. 1999;17:19–49.  

    33.    Foxman EF, Iwasaki A. Genome-virome interactions: examining the role of common viral 
infections in complex disease. Nat Rev Microbiol. 2011;4:254–64.  

    34.    Gough DJ, Messina NL, Clarke CJ, Johnstone RW, Levy DE. Constitutive type 1 interferon 
modulates homeostatic balance through tonic signaling. Immunity. 2012;36(2):166–74.  

    35.    Colpitts SL, Stoklasek TA, Plumlee CR, Obar JJ, Guo C, Lefrancois L. Cutting edge: the role 
of IFN-alpha receptor and MyD88 signaling in induction of IL-15 expression in vivo. 
J Immunol. 2012;188(6):2483–7.  

    36.    Ciccocioppo R, Di Sabatino A, Parroni R, Muzi P, D’Alo S, Ventura T, et al. Increased entero-
cyte apoptosis and Fas-Fas ligand system in celiac disease. Am J Clin Pathol. 
2001;115(4):494–503.  

    37.    Di Sabatino A, Ciccocioppo R, D’Alo S, Parroni R, Millimaggi D, Cifone MG, et al. 
Intraepithelial and lamina propria lymphocytes show distinct patterns of apoptosis whereas 
both populations are active in Fas based cytotoxicity in coeliac disease. Gut. 
2001;49(3):380–6.  

     38.    Malamut G, El Machhour R, Montcuquet N, Martin-Lanneree S, Dusanter-Fourt I, Verkarre V, 
et al. IL-15 triggers an antiapoptotic pathway in human intraepithelial lymphocytes that is a 
potential new target in celiac disease-associated infl ammation and lymphomagenesis. J Clin 
Invest. 2010;120(6):2131–43.  

    39.    Dray X, Joly F, Lavergne-Slove A, Treton X, Bouhnik Y, Messing B. A severe but reversible 
refractory sprue. Gut. 2006;55(8):1210–1.  

     40.    Al-Toma A, Goerres MS, Meijer JW, von Blomberg BM, Wahab PJ, Kerckhaert JA, et al. 
Cladribine therapy in refractory celiac disease with aberrant T cells. Clin Gastroenterol 
Hepatol. 2006;4(11):1322–7.  

    41.    Al-Toma A, Visser OJ, van Roessel HM, von Blomberg BM, Verbeek WH, Scholten PE, et al. 
Autologous hematopoietic stem cell transplantation in refractory celiac disease with aberrant 
T-cells. Blood. 2007;109(5):2243–9.  

    42.    Tack GJ, Wondergem MJ, Al-Toma A, Verbeek WH, Schmittel A, Machado MV, et al. Auto- 
SCT in refractory celiac disease type II patients unresponsive to cladribine therapy. Bone 
Marrow Transplant. 2011;46(6):840–6.  

    43.    Egan LJ, Walsh SV, Stevens FM, Connolly CE, Egan EL, McCarthy CF. Celiac-associated 
lymphoma. A single institution experience of 30 cases in the combination chemotherapy era. 
J Clin Gastroenterol. 1995;21(2):123–9.  

   44.    Gale J, Simmonds PD, Mead GM, Sweetenham JW, Wright DH. Enteropathy-type 1ntestinal 
T-cell lymphoma: clinical features and treatment of 31 patients in a single center. J Clin Oncol. 
2000;18(4):795–803.  

16 Refractory Celiac Disease



254

    45.    Daum S, Ullrich R, Heise W, Dederke B, Foss HD, Stein H, et al. Intestinal non-Hodgkin’s 
lymphoma: a multicenter prospective clinical study from the German Study Group on Intestinal 
non-Hodgkin’s Lymphoma. J Clin Oncol. 2003;21(14):2740–6.  

    46.    Waldmann TA. Targeting the interleukin-15 system in rheumatoid arthritis. Arthritis Rheum. 
2005;52(9):2585–8.  

    47.    Fleischmann R, Cutolo M, Genovese MC, Lee EB, Kanik KS, Sadis S, et al. Phase IIb dose- 
ranging study of the oral JAK inhibitor tofacitinib (CP-690,550) or adalimumab monotherapy 
versus placebo in patients with active rheumatoid arthritis with an inadequate response to 
disease- modifying antirheumatic drugs. Arthritis Rheum. 2012;64(3):617–29.  

    48.    Yokoyama S, Perera PY, Waldmann TA, Hiroi T, Perera LP. Tofacitinib, a janus kinase inhibi-
tor demonstrates effi cacy in an IL-15 transgenic mouse model that recapitulates pathologic 
manifestations of celiac disease. J Clin Immunol. 2013;33(3):586–94.     

G. Malamut and C. Cellier


	Chapter 16: Refractory Celiac Disease
	Introduction
	 Diagnosis
	 Clinical Forms and Prognosis
	 Pathogenesis
	 Treatments
	 Conclusion
	References


