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Abstract

Multiple myeloma (MM) is the most common indication for autolo-
gous hematopoietic stem cell transplantation (HSCT) in North Amer-
ica. Despite occurring in up to 50% of patients undergoing allogeneic
HSCT, the incidence of graft-versus-host disease (GVHD) after au-
tologous HSCT is reportedly only 5-20%. Gastrointestinal involve-
ment with graft-versus-host disease (GI GVHD) is a common and
serious complication of allogeneic HSCT. GI GVHD after autologous
transplant, which is referred to as autologous GVHD (auto-GVHD),
has also been described. Auto-GVHD is usually less severe than allo-
geneic GVHD, and it can be one of the manifestations of engraftment
syndrome with release of inflammatory cytokines and infiltration of
auto-reactive T cells into affected tissue. Seventy-nine percent of
patients respond well to corticosteroids without evidence of recur-
rence. However, cases of severe auto-GVHD lacking good response
to corticosteroids have been reported, most notably in MM patients.
Here we present two cases of autologous GI GVHD in recipients of
autologous HSCT for treatment of MM. Our cases demonstrate two
distinct clinical and endoscopic presentations of this uncommon en-
tity. In the first case, the patient had more severe clinical symptoms
accompanied by radiographic, endoscopic, and pathologic findings.
The hospital course was complicated by cryptosporidium enteritis
and acute cholecystitis in the setting of increased immunosuppression
with a corticosteroid for presumed auto-GVHD. In contrast, the sec-
ond case presented a patient with normal radiologic and endoscopic
findings. Pathology revealing frequent apoptotic bodies led to auto-
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GVHD as a diagnosis. Both our patients received similar courses of
chemotherapy prior to autologous HSCT (four cycles of a proteasome
inhibitor, lenalidomide, and dexamethasone). Our work highlights
the importance of maintaining a high level of clinical suspicion for
auto-GVHD in patients presenting with GI symptoms after autolo-
gous HSCT, as it is a potentially treatable pathology that may be eas-
ily confused with other conditions. Health care providers should be
aware of the potential complications of auto-GVHD after autologous
HSCT and should be suspicious of auto-GVHD if GI symptoms oc-
cur, especially in patients receiving immunomodulatory therapy for
MM, even in the absence of gross endoscopic findings.
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Introduction

Multiple myeloma (MM) is the most common indication for
autologous hematopoietic stem cell transplantation (HSCT) in
North America [1]. Despite occurring in up to 50% of patients
undergoing allogeneic HSCT, the incidence of graft-versus-
host disease (GVHD) after autologous HSCT is reportedly
only 5-20% [2]. Gastrointestinal involvement with graft-ver-
sus-host disease (GI GVHD) is a common and serious com-
plication of allogeneic HSCT. GI GVHD after autologous
transplant, which is referred to as autologous GVHD (auto-
GVHD), has also been described [1].

Several hypotheses have been proposed to explain the
pathophysiology of auto-GVHD, but none have been proven
[1]. Auto-GVHD is usually less severe than allogeneic GVHD,
and it can be one of the manifestations of engraftment syn-
drome with release of inflammatory cytokines and infiltration
of auto-reactive T cells into affected tissue [3]. Seventy-nine
percent of patients respond well to corticosteroids without evi-
dence of recurrence [4]. However, cases of severe auto-GVHD
lacking good response to corticosteroids have been reported,
most notably in MM patients [5]. Here we present two cases
of autologous GI GVHD in recipients of autologous HSCT for
treatment of MM. Our cases demonstrate two distinct clinical
and endoscopic presentations of autologous GI GVHD. Our
work highlights the importance of maintaining a high level of
clinical suspicion for auto-GVHD in patients presenting with
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Figure 1. Severe duodenal and colonic auto-GVHD present in case 1. (a, b) Duodenal biopsy showing focal mucosal slough-
ing, crypt injury and dropout, and epithelial apoptotic bodies (arrows) (inset in a: endoscopic appearance). (c, d) Colonic biopsy
showing extensive mucosal sloughing, crypt injury and dropout, and epithelial apoptotic bodies (arrows) (inset in c: endoscopic

appearance) (H&E stain. a, c: x 100; b, d: x 400).

GI symptoms after autologous HSCT, as it is a potentially
treatable pathology that may be easily confused with other
conditions.

Case Reports
Case 1

A 63-year-old man with MM achieved complete remission
following four cycles of carfilzomib, lenalidomide, and dexa-
methasone and later underwent autologous HSCT after high-
dose melphalan. He had little regimen-related GI toxicity dur-
ing his count nadir. Post-engraftment, at day +20 following
transplantation, he was admitted from the bone marrow trans-
plant clinic with a 2-day history of intermittent nausea, vomit-
ing, and diarrhea, as well as poor appetite and weight loss.
Vital signs were notable for mild tachycardia. Physical
examination revealed dry mucous membranes, bilateral pedal
edema, and normoactive bowel sounds with no evidence of
abdominal distention or tenderness. Laboratory testing was
remarkable for a white blood cell count of 1.9 x 103/uL with
an absolute neutrophil count of 0.7 x 103/uL, sodium of 135
mmol/L, potassium of 3.2 mmol/L, and albumin of 2.1 g/dL.
Stool studies including Clostridium difficile toxin assay, gi-
ardia and cryptosporidial antigens, ova and parasite examina-
tion, and stool cultures were all negative. Contrasted computed
tomography of the abdomen and pelvis demonstrated diffusely
thickened and edematous walls of the stomach, small bowel,
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and colon, suggestive of diffuse gastritis and enterocolitis.
Since his admission, he was noted to be hypotensive and tach-
ycardic but afebrile on a number of occasions, so a one-time
dose of amikacin was administered. Total parenteral nutrition
was initiated, as he did not tolerate enteral feeding.

Given radiological evidence of GI involvement and persis-
tent symptoms, endoscopic evaluation was performed on day
24 from HSCT. Esophagogastroduodenoscopy (EGD) demon-
strated severe duodenopathy (Fig. 1a). Duodenal biopsies re-
vealed evidence of ulcer formation, surface epithelial slough-
ing, and frequent epithelial apoptotic bodies in the crypts (Fig.
la, b). Colonoscopy was notable for edematous mucosa in the
rectum, sigmoid and descending colon. There was extensive
mucosal ulceration with loss of vascular markings throughout
the left colon (Fig. 1¢). Random colonic biopsies obtained re-
vealed surface epithelial sloughing, crypt injury and dropout,
and numerous epithelial apoptotic bodies present in the residu-
al crypts (Fig. lc, d). Active inflammation was very mild, and
there was no evidence of pathologic surface organisms, viral
inclusions, or plasmacytic aggregates on microscopic exami-
nation. Methylprednisolone 1 mg/kg intravenous (IV) daily
was started for GVHD of the GI tract.

Due to lack of response to methylprednisolone 1 mg/kg
daily, the dose was increased to 1 mg/kg twice daily, and the
patient underwent repeat endoscopic evaluation (day +36). The
colonoscopy now demonstrated patchy, congested and nodu-
lar mucosa with multiple superficial 6 - 10 mm ulcers in the
transverse, descending, and sigmoid colon (Fig. 2a). Colonic
biopsies revealed crypt regeneration and frequent epithelial ap-
optotic bodies (Fig. 2a, b). The EGD demonstrated nodular mu-
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Figure 2. Biopsies after treatment for 13 days. (a, b) Colonic biopsy showing crypt regeneration and epithelial apoptotic bodies
(arrows) (inset in a: endoscopic appearance). (c, d) Duodenal biopsy showing rare organisms of cryptosporidium (arrows) and
highlighted by AFB (acid-fast) stain (d) (a: x 100; b, c: x 400; d: original, x 600).

cosa in the entire examined duodenum, as well as non-bleeding
gastric erosions. Duodenal and gastric biopsies revealed few
apoptotic bodies consistent with GVHD-like disease, as well
as few organisms suspicious for cryptosporidium (Fig. 2c, d).
Immuno-histochemical stains for CMV were negative.

The patient required a prolonged course of oral prednisone
and TPN for management of auto-GVHD of the GI tract. His
hospital course was complicated by acute cholecystitis and
atrial fibrillation with rapid ventricular response. Moreover,
despite having three negative cryptosporidium stool antigen
tests, previous findings on duodenal biopsy were concerning
for an active cryptosporidial infection, so a 10-day course of
nitazoxanide was completed. Over the course of the next 2
months of his hospitalization, the GI symptoms improved, he
was able to tolerate an oral diet and was eventually released
home. One month later, he presented with loss of appetite,
weight loss, and hypoalbuminemia. He was restarted on TPN,
which improved his symptoms and was later discontinued af-
ter 4 months. Over the following 19 months, and upon subse-
quent clinic visits, his appetite and energy levels continued to
gradually improve without recurrence of symptoms. Because
of the severity of his GI disease, maintenance therapy with im-
munomodulatory agents was not started post-transplant.

Case 2

A 74-year-old man with a history of MM completed four cy-
cles of chemotherapy with lenalidomide, bortezomib, and
dexamethasone with partial response. His treatment was con-
solidated 4 months later with autologous HSCT and high-dose
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melphalan for conditioning.

Within the following 2 weeks, he developed abdominal
distention and progressively worsening diarrhea. Vital signs
were within normal values. Physical exam revealed dry mu-
cous membranes and mild non-localized abdominal tenderness
with deep palpation. Laboratory testing revealed a white blood
cell count of 3.1 x 103/uL, with an absolute neutrophil count of
2.3 x 103/uL, along with normal liver enzymes, blood creati-
nine, and electrolytes. Stool studies and cultures were negative
for an infectious etiology to explain the diarrhea. Abdominal
imaging was consistent with an ileus that resolved with sup-
portive measures. Further evaluation with a flexible sigmoi-
doscopy revealed grossly normal appearing colonic mucosa
(Fig. 3a). However, colonic biopsies demonstrated frequent
apoptotic bodies consistent with acute autologous GVHD
(Fig. 3b). No viral inclusions were identified and cytomegalo-
virus immunostain was negative. A 6-day course of high-dose
intravenous steroids was initiated with complete resolution
of symptoms. He was discharged home with a 4-week taper
of oral steroids, with no recurrence of symptoms on further
outpatient follow-up. Because of high-risk myeloma, mainte-
nance therapy was given post-transplant, but immunomodula-
tory therapy and proteasome inhibitor therapy were added se-
quentially to ensure that they did not result in a flare of GVHD.

Discussion

Several hypotheses have been proposed to explain the patho-
physiology of GVHD that occurs after autologous HSCT in
5-20% of patients [2]. These include and are not limited to: al-
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Figure 3. Mild colonic GVHD present in case 2. (a) Unremarkable endoscopic appearance of the colon. (b) Frequent apoptotic
bodies present in the crypts of the colonic biopsy (arrows, H&E stain, x 400).

teration of the immune system composition due to an underly-
ing pathology such as MM, and the use of immunomodulatory
medications as part of the conditioning regimen for autologous
HSCT [1]. Others have postulated that the use of granulocyte-
colony stimulating factors (G-CSF) mobilizes peripheral blood
stem cell grafts, resulting in a loss of self-tolerance and auto-
immune disease [5]. These conditions can result in the creation
of auto-reactive T cells and the suppression of T regulatory
cells, leading to inflammation and immune infiltrates in af-
fected tissue [3].

In a study by Holmberg et al involving 681 patients who
received autologous HSCT, the reported incidence of auto-
GVHD involving the GI tract was 13%. The mean time to de-
veloping GI symptoms was 15 days after autologous HSCT.
The most common presenting symptoms were persistent
nausea and vomiting (90%), followed by diarrhea (40%) [4].
Other reported symptoms included anorexia, dysphagia, and
abdominal pain [4]. The differential diagnosis of GI symptoms
following autologous HSCT is very broad. This differential
diagnosis includes and is not limited to: medication side ef-
fects, neutropenic enterocolitis, infectious colitis, engraftment
syndrome, IBS, hormonal disturbances, GI amyloidosis, and
exacerbation of preexisting pathology [6]. The diagnosis of
autologous GI GVHD can be made on the basis of ongoing
GI symptoms, endoscopic evidence of mucosal abnormalities,
and histological findings of apoptotic epithelial cells or crypt
cell dropout with lymphocytic infiltrate [4].

Here we presented two cases of GI GVHD in recipients
of autologous HSCT for treatment of MM. Our cases demon-
strate two distinct clinical and endoscopic presentations of this
uncommon entity. In the first case, the patient had more severe
clinical symptoms (chronic diarrhea and weight loss) accom-
panied by radiographic, endoscopic, and pathologic findings.
The hospital course was complicated by Cryptosporidium en-
teritis and acute cholecystitis in the setting of increased immu-
nosuppression with a corticosteroid for presumed auto-GVHD.
In contrast, the second case presented a patient with normal
radiologic and endoscopic findings. Pathology revealing fre-
quent apoptotic bodies led to auto-GVHD as a diagnosis. Both
our patients received similar courses of chemotherapy prior
to autologous HSCT (four cycles of a proteasome inhibitor,
lenalidomide, and dexamethasone). These immunomodula-
tory therapies may have contributed to the development of GI
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GVHD. However, each patient displayed distinct symptoms,
gross/microscopic findings, and response to therapy. While the
first patient had a slower response to IV methylprednisolone
and required months of TPN to reach full recovery, the second
patient responded quickly to IV steroids with complete reso-
lution of symptoms within days. Therefore, physicians, and
specifically gastroenterologists, should have a low threshold
to obtain biopsies after autologous HSCT if the clinical pres-
entation is suggestive of GVHD, even in patients with grossly
normal appearing mucosa. Prompt diagnosis and subsequent
treatment may help alleviate symptoms and prevent the pro-
gression to a more severe disease or chronic GVHD.

High clinical suspicion for the development of auto-
GVHD is especially important in MM patients, who may be
at a greater risk for developing auto-GVHD [7]. In a study by
Batra et al, five cases of auto-GVHD were reported among
223 MM patients. On the other hand, none of the 136 patients
who underwent autologous HSCT transplantation for Hodgkin
disease, acute myeloid leukemia, or non-Hodgkin lymphoma
developed this complication [7]. Additionally, there have been
reports that suggest that auto-GVHD, particularly in MM pa-
tients, can follow a more severe course and is not responsive to
steroids. A study by Drobyski et al of 386 patients undergoing
autologous HSCT reported five MM patients who experienced
severe auto-GVHD manifesting as skin rash and profuse diar-
rhea. These cases of auto-GVHD were not responsive, or were
only partially responsive to corticosteroids, resulting in the fa-
tality of three patients [5]. It is notable that these more severe
cases of auto-GVHD occurred only in MM patients and not in
any other hematological malignancies included in the study [5,
8]. In another fatal case of auto-GVHD following autologous
HSCT in an MM patient, the patient was discharged without
steroids, as her symptoms of fever and diarrhea were attributed
to a less severe form of engraftment syndrome, which over-
laps with auto-GVHD [8]. Engraftment syndrome is a broader
term which includes a continuum of complications following
autologous HSCT with a spectrum of disease severities. Com-
plications of engraftment syndrome may include rash, fever,
capillary leak, encephalopathy, diarrhea, and renal and hepatic
dysfunction. Auto-GVHD of the GI tract often presents on the
more severe end of the spectrum of engraftment syndrome but
may be missed without a tissue biopsy confirming GVHD pa-
thology [3].
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These cases highlight the importance of careful and pro-
longed monitoring of patients for symptoms of auto-GVHD
following autologous HSCT, especially in MM patients. MM
patients may experience a higher incidence, and potentially
more severe course of auto-GVHD, which helps to support the
hypothesis that a significant contributor to the development of
auto-GVHD may be alterations of the immune system by the
disease itself. This increased frequency and severity may also
be due to the immunomodulatory therapies, such as lenalido-
mide (Revlimid) and pomalidomide (Pomalyst), used in the
treatment of MM. These drugs inhibit the proliferation and
function of regulatory T cells, which may then be incapable of
regulating the immune response in those receiving autologous
HSCT [9]. While immunomodulatory therapies are effective at
preventing relapse in MM patients, patients on lenalidomide
who develop persistent GI symptoms should prompt endo-
scopic evaluation and biopsy.

Furthermore, our two patients show a range of outcomes
with auto-GVHD. In the second patient, a single course of ster-
oids was sufficient to reverse the symptoms of auto-GVHD.
However, the first patient had a more severe disease course
complicated by possible Cryptosporidium enteritis and ulcers
evident on endoscopy. This patient appears to have developed
steroid-resistant disease and a clinical scenario similar to in-
flammatory bowel disease. Interestingly, some data suggest
that anti-tumor necrosis alpha therapy in the treatment of GI-
GVHD can be helpful and may play a role in future treatment
of auto-GVHD [10].

Conclusion

Case reports such as ours are important to further the un-
derstanding of the various presentations of auto-GVHD, the
potential contributing factors that may predispose patients to
auto-GVHD, and to highlight effective treatment approaches.
Healthcare providers should be aware of the potential compli-
cations of auto-GVHD after autologous HSCT, be suspicious
of GVHD if GI symptoms occur, and should consider obtain-
ing biopsies from the GI tract even in the absence of gross
endoscopic findings, especially in patients receiving immu-
nomodulatory therapy for MM.
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