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eliac disease (CD) is a common, lifelong disorder of the small

bowel, stemming from an autoimmune response to gluten pro-
teins found in wheat, barley, and rye. Confirmation of the diagno-
sis is followed by establishment of a lifelong gluten-free diet, the
only scientifically proven therapy for CD. We describe a child with
biopsy-proven CD achieving remission following heart transplanta-
tion, despite a lack of dietary gluten exclusion.

CASE

A child with hypoplastic left heart syndrome completed
3-stage repair at 15 months of life. He underwent median sternotomy
with tricuspid valve replacement at the age of 3 years and again at 7
years. Postoperatively, his weight dropped from the 25th to below the
3rd percentile. At the age of 8 years, onset of abdominal distension
and chronic diarrhea led to concern for protein-losing enteropathy
and supplementation with total parenteral nutrition. Further workup
revealed a tissue transglutaminase (tTG) IgA antibody level of >100
U (normal <20 U) and deamidated gliadin peptide (DGP) IgG anti-
body level of 70 U (normal <20 U; Figure 1). A diagnostic upper
endoscopy was performed, and histologic examination revealed dif-
fuse villous blunting and increased intraepithelial lymphocytes in
the second portion of the duodenum, confirming a diagnosis of CD.
A colonoscopy done at the same time was visually within limits, and
the results of the histopathologic examination was read as normal.
Genetic testing revealed the presence of DQ2.2 and DQ8 heterodi-
mer, confirming permissibility for CD. No family history of CD or
autoimmune disease was reported. After 2 years on a gluten-free
diet, CD antibodies of the patient had normalized. With continued
poor weight gain, an upper endoscopy was repeated, showing normal
biopsies in the small intestine (Figure 2).

At the age of 14 years, he underwent orthotopic heart trans-
plantation. The postoperative course was complicated by ventricular
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tachycardia, atrioventricular block requiring pacemaker placement,
cytomegalovirus viremia, adrenal insufficiency, hypothyroidism (pre-
transplant thyroid studies were normal), and excision of an extramed-
ullary spinal tumor. Chronic weight loss after transplantation led to
placement of gastrostomy tube and introduction of overnight formula
feeding, prompting a 20kg weight gain over the next 3 years.

At the age of 17 years, frustrated by a limited diet and pro-
longed dependence on tube feeding, the patient independently
reintroduced gluten into his diet (estimating over 20 g/day). He
presented for follow-up of CD 6 months later. Serology revealed a
tTG IgA antibody level of 23 U, a DGP IgG antibody level of 10 U
with a negative Endomysial IgA antibody titer. Biopsies obtained
from endoscopy displayed intact duodenal villi without the pres-
ence of intraepithelial lymphocytes. At subsequent follow-up 22
months after reintroduction of gluten, he remained asymptomatic,
with a tTG IgA antibody level of 14 U and a DGP IgG antibody
of 8 U. Immediately posttransplant, he was started on antirejec-
tion therapy with high dose steroids (wean completed by 3 months),
tacrolimus 1 mg twice a day and mycophenolate mofetil 10 mg/kg
twice a day. A year later, with concern for side effects, the mycophe-
nolate mofetil was discontinued, and the subject was transitioned
to azathioprine 25 mg daily. At the time of this report, he continues
on immune suppression with tacrolimus 1.5mg twice a day and
azathioprine 75 mg daily.

DISCUSSION

We report histologic remission of biopsy-proven CD in a child
5 years after heart transplantation, despite reintroduction of a gluten-
containing diet for 22 months. Historically, relapse can be expected
to occur within 2 years of gluten reintroduction (1). Although this
remains a possibility, considering the long history of poor growth
prior to gluten restriction, severity of symptoms prompting CD diag-
nosis, and current unrestricted gluten intake, a delayed relapse is less
likely to explain the clinical picture.

Instead ongoing remission may be, in part, related to post-
transplant immune suppression with tacrolimus and azathioprine.
Azathioprine, a medication that disrupts purine synthesis and causes
downregulation of T- and B-cell clonal expansion, has been success-
fully used to induce remission in adult patients with refractory CD (2).
This effect is also described in a cohort of patients with end-stage
liver disease and positive tTG and EMA IgA antibodies and undergo-
ing liver transplantation. In these cases, antibody levels normalized
following successful transplantation, despite the subjects consuming
a gluten-containing diet (3). The authors hypothesize that this finding
may be driven by a combination of immunosuppression along with
correction of structural and functional anomalies following trans-
plantation, such as improved intestinal permeability. The latter may
also be an important mechanism of remission in the case presented
here. It is worth noting that these authors also describe cases of silent
CD posttransplant eventually progressing to intestinal lymphoma,
suggesting that resolution of symptoms and normal serologies may
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FIGURE 1. Celiac antibody levels on the y axis over distinct periods of time (x axis): pretransplant on gluten-free diet (shaded
blue), posttransplant on gluten-free diet (shaded plum), and posttransplant after resuming gluten in diet (shaded coral). Post-
transplant immune suppression is shown in closed rectangles, with current medications in black and previous medications in
gray. DGP = deamidated gliadin peptide; dx = diagnosis; GFD = gluten-free diet; TTG = tissue transglutaminase.

not be sufficient for determining remission. While tacrolimus is not
explicitly studied in refractory CD, another calcineurin inhibitor,
cyclosporine, has shown efficacy, likely mediated by inactivation of
cytotoxic T cells (4).

Examples of restored gluten tolerance in patients with comor-
bid CD have been described following hematopoietic stem cell trans-
plantation (HSCT). For instance, in a child undergoing allogenic
HSCT for acute myelogenous leukemia, clinical remission of CD
has been reported at 4 years posttransplantation (5). In addition, CD
remission has also been described in allogenic HSCT derived from
umbilical cord blood of a partially human leukocyte antigen-matched
matched sibling (6). In this child with chronic granulomatous disease
and CD, clinical remission was sustained on a gluten-containing diet
8 years after transplantation. In adult subjects with refractory CD
with aberrant T cells (RCD type II), autologous HSCT has demon-
strated clinical and histologic improvement (7). The mechanism for
gluten tolerance in these cases may be mediated through reconstitu-
tion of T-cell lymphocyte lineages following transplantation. These
findings are highlighted in a case series of allogenic HSCT of 2 chil-
dren with B-thalassemia major and sustained histologic remission of
CD 2 years after reintroduction of gluten (8).

Though, the benefits of HSCT for CD may be well character-
ized, to our knowledge, this is the first report describing histologic
remission of CD following solid organ transplantation. As CD is a
lifelong disorder affecting people of all ages across the globe, this
finding is relevant for any patient with CD and comorbid disease
requiring solid organ transplantation. Of particular importance, in
pediatric subjects, when growth failure becomes a challenge follow-
ing transplantation, liberalization of the diet to include gluten may
be a safe, reasonable consideration. However, this should only be
implemented if appropriately monitored with periodic endoscopic
surveillance, as CD antibodies may be unreliable in the setting of
immune suppression.
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FIGURE 2. Duodenal biopsies at distinct time points. AT and A2, Diagnosis of Celiac disease showing increased intraepithelial
lymphocytes (black arrow) and villous blunting at low and high power (section contained within box). B1 and B2, Two years
on a gluten-free diet with normalization of villi and clearance on intraepithelial lymphocytes. C1 and C2, Sustained remission of
Celiac disease with restoration of gluten tolerance following heart transplantation.
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