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Graft-versus-host disease is the major complication after allogeneic hematopoietic stem cell transplantation

and is attributable to donor T-cell recognition of recipient alloantigens. In patients undergoing autologous

hematopoietic stem cell transplantation in which there is no genetic disparity to induce an alloresponse,

a syndrome similar to allogeneic graft-versus-host disease has been described. Designated as autologous

graft-versus-host disease, it typically involves the skin and has reportedly caused little morbidity in this patient

population. Recent data, however, suggest that autologous graft-versus-host disease can cause significant

disease in the gastrointestinal tract, but its pathological spectrum of abnormalities and disease incidence

are not well established. We report the development of autologous graft-versus-host disease following

hematopoietic stem cell transplantation in 17 patients (15 with multiple myeloma) based on 388 autologous

stem cell transplants carried out at our institution over a 6-year period. This represents a total incidence rate of

4% and among those transplanted for multiple myeloma, 6%. In all, 16 of the 17 patients had colonic biopsies

performed for the diagnostic evaluation of persistent diarrhea. Biopsies in all 16 patients showed pathological

evidence for graft-versus-host disease and were graded using standard grading criteria established for

allogeneic graft-versus-host disease. Grades ranged from mild (grade 1/4) to severe (grade 4/4). Changes

secondary to medication or infection were excluded. Responses to steroid and immunosuppressive therapy

were variable but improved with continuing institutional experience. Outcomes ranged from a prompt, complete

resolution of symptoms to death. Patients treated with autologous hematopoietic stem cell transplantation,

particularly those with multiple myeloma, may develop a potentially life-threatening syndrome pathologically

identical to allogeneic graft-versus-host disease. This diagnosis must be considered when interpreting biopsies

from patients with gastrointestinal symptoms following autologous hematopoietic stem cell transplantation.
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Graft-versus-host disease is a well-described com-
plication following allogeneic hematopoietic stem
cell transplantation. The gastrointestinal tract is
commonly affected and histopathological criteria
for establishing the diagnosis and severity are
widely used.1,2 Importantly, the subtle morphological

alterations found in graft-versus-host disease that
are used for its classification may be induced by
infection and/or drug effects; collaboration with
clinicians is a necessity.

The pathogenesis of allogeneic graft-versus-host
disease is attributable to cell injury induced by
conditioning regimens before hematopoietic stem
cell transplantation. Antigen presentation by den-
dritic cells of the recipient in response to injury
activates donor T-cell lymphocytes, which in con-
cert with cytokine release and stimulation of the
innate immune system, results in graft-versus-host
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disease target organ damage.3 Comprehensive re-
views have been written on the pathogenesis of
allogeneic graft-versus-host disease.4–8 This process
relies upon HLA disparity between donor and
recipient to induce an alloresponse. However, in
patients undergoing autologous hematopoietic stem
cell transplantation in which there is no genetic
disparity between infused stem cells and recipient
cells, a syndrome similar to allogeneic graft-versus-
host disease has been described: autologous graft-
versus-host disease.6,8 It typically involves the skin
and, until recently, has been reported to cause little
morbidity and mortality.

Recent reports have shown that autologous graft-
versus-host disease of the gastrointestinal tract can
indeed cause significant morbidity and mortality,
but the histopathological spectrum and incidence of
this entity have been incompletely examined.9–11

Severe autologous graft-versus-host disease has also
been identified in syngeneic (identical twin) bone
marrow transplant recipients.12–14 Recognition of
this process and differentiating it from other disease
processes such as infection and/or drug effect would
have important consequences affecting the therapy
and management for such critically ill patients.

In this study, we retrospectively reviewed 17 cases
of gastrointestinal graft-versus-host disease in colo-
nic biopsies following autologous hematopoietic
stem cell transplantation for multiple myeloma
and non-Hodgkin’s lymphoma. The goals of our
study were to:

1. Examine the histopathological features of intest-
inal graft-versus-host disease following autolo-
gous hematopoietic stem cell transplantation and
determine its spectrum of morphology and sever-
ity using criteria for intestinal graft-versus-host
disease following allogeneic hematopoietic stem
cell transplantation.

2. Elaborate on the incidence of autologous graft-
versus-host disease in the population of patients
undergoing autologous hematopoietic stem cell
transplantation to determine the relevance of
considering the entity in the interpretation of
intestinal biopsies for diarrhea.

Materials and methods

In total, 17 patients who had clinical and patho-
logical evidence of graft-versus-host disease were
identified from a population of 388 consecutive
patients who underwent autologous hematopoietic
stem cell transplantation for varied neoplastic
conditions between January 2004 and November
2009. The clinical and pathological findings repre-
sented a novel syndrome of complications that our
clinicians encountered in patients following auto-
logous transplant. As the etiology in these cases was
not always clear, our clinicians lowered the thresh-
old for obtaining gastrointestinal biopsies to confirm
a diagnosis. The first five cases in this sequence

(patients 1–5) have been previously reported.9

Patients with myeloma underwent standard con-
ditioning with melphalan following mobilization
with granulocyte colony-stimulating factor with or
without cyclophosphamide. Patients 8 and 17
underwent conditioning with R-BEAM (rituximab,
carmustine, etoposide, cytarabine, and melphalan)
and Cy/VP/TBI (cyclophosphamide, etoposide, and
total body irradiation) for their lymphomas, respec-
tively. Any transfused blood products had received
2500 rad of irradiation to prevent potential transfu-
sion-associated graft-versus-host disease.

In all, 16 of the 17 patients had colonic biopsies
performed for the diagnostic evaluation of persistent
diarrhea, which was similar to the volume and
nature seen with allogeneic stem cell recipients and
often in conjunction with a concurrent engraftment
syndrome. Earlier patients in the series also had
biopsies from small intestine and skin, driven by
symptoms and findings from these anatomical sites.
Medical records were reviewed to obtain additional
clinical features and disease characteristics. Active
medication lists at the onset of symptomatology
were reviewed, excluding medications as causes of
gastrointestinal pathology. Specifically, no patients
were treated with drugs known to cause graft-versus-
host disease-like pathology, such as mycophenolate
formulations,15 non-steroidal anti-inflammatory drugs,16

or laxatives.17 Clinical, laboratory, and pathological
investigations for infectious agents were performed
in all cases, including stool toxin assays for
Clostridium difficile.

Biopsy specimens were studied by two patholo-
gists and were graded using the following criteria on
hematoxylin and eosin-stained sections, based on
the following commonly used modifications of the
grading systems described by Lerner et al2 and Sale
et al:1

grade 1¼ isolated apoptotic epithelial cells, with-
out crypt loss

grade 2¼ individual crypt loss
grade 3¼ contiguous area of multiple crypt loss
grade 4¼ extensive crypt dropout with denuda-

tion of epithelium.
Histopathological findings not commonly described

in graft-versus-host disease were also recorded.
Immunoperoxidase stains were performed on all

biopsies using antibodies to cytomegalovirus (1:50
or 1:75 dilutions, Dako, clones CCH2þDDG9,
Carpinteria, CA, USA) and were retrospectively
reviewed. Appropriate positive and negative con-
trols were also confirmed. No patients had histories
of inflammatory bowel disease or chronic gastro-
intestinal illness before their hematological diagno-
sis. None were lost to follow-up.

Results

Clinical and pathological data are summarized in
chronological sequence in Table 1.
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Clinical Findings

Of all autologous transplants at our institution
during the study period, multiple myeloma patients
represented 66% (254/388) within the 6-year time
interval. Patients with non-Hodgkin’s lymphoma
represented 15% (59/388). These two entities were
the most frequent diagnostic reasons for undergoing
autologous transplant. Hodgkin’s lymphoma (9%),
amyloidosis (4%), and acute myeloid leukemia (2%)
were the next most frequent reasons for transplant.

The patient series was comprised of 10 men and 7
women. Ages ranged from 30 to 70 (average age:
54.8) years. Despite the large number of patients
transplanted for other reasons, 15 patients had a
history of multiple myeloma. One had a history of
primary mediastinal diffuse large B-cell lymphoma
and one had angioimmunoblastic T-cell lymphoma.

In those undergoing transplantation for multiple
myeloma, four patients (patients 1, 2, 4, and 16)
were receiving their second hematopoietic stem cell
transplant. No predominant paraprotein type or
recurring cytogenetic abnormality was present.

In all patients, the time of engraftment ranged
from 9–14 (mean 11.5) days and was defined as the
first of three consecutive days that the absolute
neutrophil count was Z500 per ml. Clinically, graft-
versus-host disease ranged from exclusively lower
gastrointestinal tract involvement to involvement of
extracolonic sites, such as the skin, liver, and upper
gastrointestinal tract.

On the basis of the total number of autologous
transplants carried out at our institution over the
6-year study period, the total incidence rate of auto-
logous graft-versus-host disease was 4% (17/388
patients). Of multiple myeloma patients undergoing

Table 1 Patient characteristics, pathological grading, and clinical features

Patient Age

(years)

Sex Diagnosis Year of

transplant

Engraftmenta Organ

involvement

Colon

biopsyb
GVHD

grade

Treatment Response

to therapyc
Outcome

1 47 M MM—IgG

kappa

2004d N/A Liver, skin +195 1 Steroids, etanercept,

daclizumab, alemtuzumab

PR Died, day 988,

sepsis

2 49 M MM—faint

kappa

2005d +14 Colon, small

intestine, skin

+26 4 Steroids, etanercept,

octreotide, budesonide

PR Died, day 160,

sepsis

3 50 M MM—IgG

lambda

2005 +14 Colon +41 2 Steroids, alemtuzumab,

budesonide

NR Died, day 172,

CNS hemorrhage

4 54 M MM—IgA

kappa

2007d +10 Colon, small

intestine, skin

+13 4 Steroids, budesonide,

alemtuzumab

PR Died, day 103,

relapse

5 70 M MM—IgG

kappa

2007 +14 Colon +25 3 Steroids, alemtuzumab,

infliximab

PR Died, day 158,

sepsis

6 62 F MM—IgG

kappa

2007 +14 Colon,

duodenum

+14 3 Steroids, alemtuzumab CR at

6 days

alive, day 885

7 51 F MM- IgG

kappa

2007 +12 Colon +14 2 Steroids, alemtuzumab PR Died, day 403,

relapse

8 30 F Mediastinal

DLBCL

2008 +9 Colon +15 2 Steroids CR at

2 days

Alive, day 495

9 58 M MM—IgG

lambda

2008 +12 Colon,

duodenum

+16 1 Steroids CR at

2 days

Alive, day 441

10 64 M MM—IgG

kappa

2008 +10 Colon +14 2 Steroids CR at

4 days

Alive, day 418

11 69 M MM—IgG

kappa

2009 +13 Colon +15 4 Steroids CR at

3 days

Alive, day 375

12 61 M MM—IgG

lambda

2009 +11 Colon +16 4 Steroids NR Died, day 21,

sepsis

13 49 F MM—IgG

kappa

2009 +12 Colon +27 2 Steroids CR at

15 days

Alive, day 335

14 51 M MM—IgA

kappa

2009 +10 Colon +15 3 Steroids CR at

2 days

Alive, day 221

15 65 F MM—

lamdba

2009 +10 Colon +14 3 Steroids CR at

3 days

Alive, day 213

16 59 F MM—IgG

lambda

2009d +10 Colon +14 4 Steroids, infliximab;

budesonide,

cholestyramine

PR Alive, day 165

17 43 F AITL 2009 +11 Colon +16 3 Steroids CR at

2 days

Alive, day 117

Abbreviations: AITL, angioimmunoblastic T-cell lymphoma; CR, complete response to therapy (resolution of symptoms); DLBCL, diffuse large
B-cell lymphoma; F, female; M, male; MM, multiple myeloma; NR, no response to therapy; PR, partial response (improvement in symptoms,
or resolution of symptoms, but still receiving immune suppressive therapy).
a
The day of engraftment was defined as the first of three consecutive days that the absolute neutophil count was Z500 ml.

b
Number of days following autologous transplant.

c
Time following initiation of therapy.

d
Second progenitor cell transplant.
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autologous transplantation, the incidence was 6%
(15/254 patients), and among patients undergoing
autologous transplant for non-Hodgkin’s lymphoma,
the incidence was 3% (2/59 patients).

Pathological Findings

Biopsies were performed from 13 to 195 days
following stem cell transplant after myeloablation
(median 15 days). All 16 colonic biopsies showed
pathological evidence for graft-versus-host disease
using the aforementioned accepted criteria for
allogeneic graft-versus-host disease. Two patients
had pathological changes equivalent to grade 1 graft-
versus-host disease, five had grade 2 graft-versus-
host disease, five had grade 3 graft-versus-host
disease, and five had grade 4 graft-versus-host
disease. Corresponding to the varied grades, there
was a wide spectrum of histological findings,
ranging from few apoptotic crypt epithelial cells to
complete denudation of the epithelium and exten-
sive crypt dropout (Figures 1a–d). One case (patient
15) had pathological changes not emphasized or
commonly reported in graft-versus-host disease:
dilated damaged crypts without crypt abscesses
(Figure 1e) and mucosal hemorrhage with hemosi-
derin deposition (Figure 1f). On the basis of the
histopathological features, clinical presentation,
and dramatic clinical improvement with steroids,
these cases were interpreted clinically and patholo-
gically as autologous graft-versus-host disease.

Histopathological changes of graft-versus-host
disease were also seen in biopsies from extracolonic
sites of early patients in our series. Three patients
had skin biopsies showing interface dermatitis and
epidermal necrosis consistent with cutaneous graft-
versus-host disease (Figure 2a). Four cases showed
concurrent small intestinal changes consistent with
graft-versus-host disease (Figure 2b). Finally, one
case (patient 1) had primarily skin involvement with
subsequent liver involvement and lacked gastro-
intestinal symptoms. One liver biopsy on day 199
showed lymphocytic and neutrophilic portal triadi-
tis, and late in his clinical course, a second biopsy
showed regenerative changes and portal infiltration
with progressive periportal fibrosis, suggestive of
recurrent graft-versus-host disease.

Follow-up colonic biopsies in early patients with
a partial response or no response yielded either
similar or partially attenuated pathological findings
in comparison with the initial biopsies. No follow-
up biopsies were pursued in patients with complete
therapeutic responses.

Treatment

Responses to steroid and immunosuppressive ther-
apy were variable: outcomes ranged from a complete
resolution of symptoms to death secondary to
complications of the immunosuppressive treatment.

There were seven deaths—three from therapy-
related immunosuppression for autologous graft-
versus-host disease. The remaining four deaths
followed relapse of primary disease (three patients)
or peritransplant complications (one patient). In two
patients who died within 100 days following the
diagnostic biopsy, death followed biopsies showing
grade 4 graft-versus-host disease. Of note, however,
two cases that demonstrated grade 4/4 pathology
(patients 11 and 16) and one case with a severe
clinical presentation requiring hemicolectomy (pa-
tient 10) showed complete responses to steroid
treatment and favorable outcomes.

Earlier patients in our series tended to have poorer
outcomes, whereas treatment responses improved
with earlier initiation of treatment in later patients.
In the latter group, complete responses usually
occurred within 24–72 h. A small subset of recent
patients did not respond in this manner (patients 7,
12, and 16).

Discussion

In this study, we evaluated the clinical and
pathological features of severe gastrointestinal
graft-versus-host disease occurring in patients fol-
lowing autologous hematopoietic stem cell trans-
plantation, a population that is theoretically exempt
from this complication.

Acutely, graft-versus-host disease is a primary
consideration as a cause of diarrhea in allogeneic
transplant recipients, based on its high incidence,
morbidity and mortality, and response to immuno-
suppressive treatment with steroid-based regimens.
Autologous graft-versus-host disease has been de-
scribed in up to 10% of patients after autologous
hematopoietic stem cell transplantation and is
typically manifested by a rash that responds to
steroids.6,8 The incidence of gastrointestinal invol-
vement ranges from 4 to 16%, with higher inci-
dences reported recently due to increased awareness
of the syndrome.8 A recent review of 681 consecu-
tive patients reported a 13% incidence rate of
autologous graft-versus-host disease when specifi-
cally targeting the gastrointestinal tract but symp-
toms were typically classified as mild.6

Engraftment syndrome is clinically similar to
graft-versus-host disease: defined by the presence
of a fever, erythrodermatous rash, and non-cardio-
genic pulmonary edema, typically within 4 days of
engraftment.18,19 Comprehensive reviews on this
syndrome have been published.20 It is believed to
be caused by cytokine release and reports suggest
that it is self-limited and, like autologous graft-
versus-host disease, rapidly reversed by early ster-
oid therapy. Severe diarrhea, however, is not a
typical finding in engraftment syndrome.

In our case series, we describe autologous hema-
topoietic stem cell recipients with severe diarrhea.
Diarrhea in patients following hematopoietic stem
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cell transplantation is often worrisome and has a
broad differential diagnosis clinically, including
autologous graft-versus-host disease. Infections and

drug effects are of particular importance and
significance, as they mimic the pathological changes
found in graft-versus-host disease (Table 2).

Figure 1 Features of colonic injury related to autologous graft-versus-host disease. Grade 1 with isolated crypt apoptoses (a), grade 2 with
crypt abscess and rupture with crypt loss (b), grade 3 with contiguous area of crypt loss (c), and grade 4 with extensive crypt dropout and
re-epithelialization (d). In case 15, unusual histological findings included dilated damaged crypts and mucosal hemorrhage with
hemosiderin deposition (e, f).
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In allogeneic transplant recipients, colonic biopsy
has been the most sensitive modality for the diag-
nosis of acute graft-versus-host disease.21 Published
criteria for pathological grading of graft-versus-
host disease are slightly varied, but modifications
of a four-tier scale apply widely, from 1 (mild)
to 4 (severe).1,2 These criteria are based on the
original grading schemes and have not dramatically
changed in three decades. For the surgical patho-
logist, however, many of the pathological features
of acute graft-versus-host disease are nonspecific. In
the colon, ‘exploding crypt cells’ and apoptoses at
crypt bases are found and used for grading of graft-
versus-host disease but are not always pathological.
In general, biopsies performed within 10–20 days of
allogeneic chemotherapeutic conditioning regimens
also show apoptotic epithelial cells and render a
diagnosis of acute pathology difficult unless other
pathological changes or clinical data are present.22

Biopsies of patients in our series commonly trans-
pired within the first 20 days following myelo-
ablation, when severe diarrhea started. Grading
using standard criteria developed for graft-versus-
host disease following allogeneic transplantation is

suboptimal at this early time point, but the severity
of clinical symptoms in our cases warranted colono-
scopic investigation. In addition, the pathological
changes of biopsies showed a spectrum of findings
not limited to apoptotic epithelial cells, commonly
the only findings described in patients without
significant symptomatology within the first 20 days
following conditioning.22 More than half of the
patients in our series (9/17) had colonic pathology
corresponding to grade 3 or 4 graft-versus-host
disease, including crypt dropout and de-epitheliali-
zation, pathology that would not be attributable to
subtle changes induced by the conditioning regi-
men. The recovery of peripheral cell counts in our
patient population at least days before the onset of
gastrointestinal symptoms also argues against direct
myeloablative toxicity. Thus, it would be unlikely
that effects related to myeloablation would account
for the constellation of clinical and pathological
features. If temporally associated, delayed effects of
chemotherapy are clearly difficult to tease away
from pathological changes induced by autologous
graft-versus-host disease. As many patients in our
case series had recently received chemotherapy and
there are no specific pathological changes to
differentiate these two entities, the clinical scenario
and response to treatment was then used to dictate
the ultimate diagnosis.

Other non-chemotherapeutic drug effects are also
known to mimic graft-versus-host disease-like
changes but require a compatible clinical history.
In the setting of autologous or syngeneic (twin-
to-twin) hematopoietic stem cell transplantation,
immunosuppressive drugs may induce graft-versus-
host disease-like pathology, such as mycophenolate
mofetil.15 Characteristic shared findings with both
allogeneic and autologous graft-versus-host disease
include crypt cell apoptosis with crypt atrophy and
dropout. Crypt distortion and regenerative changes,

Figure 2 Autologous graft-versus-host disease in extracolonic sites. Representative biopsies of the skin from case 4 (a) and duodenum in
case 9 (b) show focal epidermal necrosis (dyskeratotic keratinocyte) with subtle interface dermatitis and multiple isolated apoptotic
epithelial cells, respectively, consistent with mild (grade 1) autologous graft-versus-host disease.

Table 2 Differential diagnosis of gastrointestinal graft-versus-
host disease-like pathology

Infections
Viral: cytomegalovirus, herpes simplex, adenovirus,
enteroviruses

Medication related
Chemotherapy-related cytotoxicity
Immunosuppressive agents (mycophenolate formulations,
cyclosporine, tacrolimus)
Non-steroidal inflammatory drugs
Laxatives

Engraftment syndrome
Preexisting inflammatory bowel disease or celiac disease
Transfusion-associated graft-versus-host disease
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including dilated damaged crypts, are more typical
of mycophenolate-related injury. However, these
immunosuppressive agents are not used for prophy-
laxis of graft-versus-host disease in autologous stem
cell recipients because there is no lack of genetic
disparity that would induce an alloresponse. Drugs
known to cause increased apoptosis, such as non-
steroidal anti-inflammatory drugs16 and laxatives,17

are also not used in the peritransplant period.
Medications that are used include prophylactic
antimicrobials and anti-emetics for nausea, which
are not known to induce histological change
mimicking graft-versus-host disease.

For the surgical pathologist, excluding potential
etiologies in autologous stem cell recipients can be
impossible without an adequate clinical history.
Many possible infectious agents must be eliminated
from routine laboratory and microbiological studies,
including C. difficile and other common bacterial
infections. Fortunately, pathological characteristics
do not overlap with changes related to graft-versus-
host disease. Acute self-limited colitis and specific
or characteristic features such as pseudomembranes
and granulomas are not typical of graft-versus-host
disease. On the other hand, viral infections such as
cytomegalovirus can display a vast array of patho-
logical changes, including those mimicking graft-
versus-host disease: apoptotic enterocytes and crypt
atrophy/loss. Typical viral inclusions are occasion-
ally absent or rare from routinely prepared sections.
Owing to the spectrum of changes in viral infec-
tions, lack of sensitive microbiological studies, and
the possibility of coexisting viral infection with
graft-versus-host disease, we recommend immuno-
histochemistry or in situ hybridization for CMV in
all biopsies showing pathology consistent with
autologous graft-versus-host disease. This is our
institutional practice whether allogeneic or auto-
logous transplant biopsies are interpreted. Depend-
ing on the clinical index of suspicion and incidence,
herpes simplex virus and adenovirus immunostain-
ing should also be considered. Other more unusual
infectious etiologies require consideration on a case-
by-case basis, especially when other causes are more
likely. As a case in point: in one example from our
series, despite an exhaustive investigation for
infectious agents (patient 2)—including multiple
send-out tests and electron microscopy—no causa-
tive organism was identified.

Transfusion-associated graft-versus-host disease
could also theoretically induce pathology identical
to that seen in autologous graft-versus-host disease.
However, our patient population universally re-
ceived 2500 rad irradiated blood products in the
peritransplant period. These doses should be suffi-
cient to reduce any transfused lymphocytes that
may be capable of inducing a graft-versus-host
response.23 In addition, transfusion-associated
graft-versus-host disease is typically accompanied
by concurrent decreases in peripheral blood cell
counts and marrow aplasia due to transfused

lymphocytes targeting hematopoietic cells. In our
patient series, cell counts recovered during engraft-
ment before or concurrent with the development of
graft-versus-host disease.

Upon excluding alternative causes for gastroin-
testinal pathology, perhaps the most convincing
clinical evidence of immune-related gastrointestinal
pathology, rather than infections or another etiology,
is the early response to immunosuppressive therapy.
Despite marked pathological changes in the biopsies
associated with severe clinical symptoms from
patients in our case series, there were dramatic
responses to steroid and immunosuppressive regi-
mens when initiated early, guided by the informa-
tion provided by pathological examination. Patients
described earliest in our series (patients 1–5) had
more variable outcomes without prompt immuno-
suppressive therapy. Many patients not initially
treated with steroids did not improve clinically.
With our institutional experience, however, prompt
early treatment has resulted in dramatically im-
proved clinical outcomes.

Theories vary regarding the pathogenesis of auto-
logous graft-versus-host disease, but center around
the loss of tolerance to ‘self ’ that develops in a
disrupted immune system, which could have multi-
ple causes. Previous chemotherapy may deleter-
iously alter the content of regulatory T cells in the
stem cell graft. Perhaps endogenous cells that
survive conditioning and assist in post-transplant
maintenance of self-tolerance are affected.9 Micro-
chimerism due to maternal cells transmitted during
fetal development and persisting throughout adult
life has also been postulated as a cause.8 That
observed cases of autologous graft-versus-host dis-
ease have occurred in the last 6 years suggests a
possible link between new therapeutics such as
lenalidomide and bortezomib, which have emerged
as part of standard pretransplant chemotherapy
during the rapid evolution of myeloma treatment.
Potentially they alter regulatory T cell content in
graft recipients or otherwise explain autologous
graft-versus-host disease.

To our knowledge, this represents the largest
series of autologous graft-versus-host disease in
hematopoietic stem cell transplantation recipients.
Other recently published articles on this subject
have not intimately examined pathological changes
seen on diagnostic biopsies.6,10,11 Patients with
multiple myeloma comprise a large population
undergoing autologous transplants and made up
the majority of our study population. Reasons for
this are unknown. Our series did not suggest a
predilection based on specific diagnostic features of
these myeloma patients (immunoglobulin subtype,
karyotype, etc). One might postulate that recently
introduced chemotherapeutic regimens may predis-
pose to development of graft-versus-host disease
immunopathology, but the majority of myeloma
patients are not known to experience complications
of this type despite highly standardized therapy.

Autologous graft-versus-host disease

CH Cogbill et al 123

Modern Pathology (2011) 24, 117–125



The predominance of autologous graft-versus-host
disease in myeloma patients certainly deserves
some attention, however. Our institution has only
recently seen the clinical presentations described in
this study, potentially coinciding with the introduc-
tion of novel pretransplant regimens that have been
introduced for multiple myeloma over the last
decade, such as the proteasome inhibitor- and
thalidomide/lenalidomide-based regimens.24 On
the other hand, the occurrence of autologous graft-
versus-host disease in patients within our series
who had non-Hodgkin’s lymphoma suggests that the
entity is not unique to multiple myeloma.

Some limitations do apply to our study. Normal
changes following conditioning for autologous he-
matopoietic stem cell transplantation are not well
documented, as these patients are not biopsied and
few studies would be approved to examine histolo-
gical changes in asymptomatic patients following
stem cell transplant. Although nearly all cases
showed identical pathology to that seen in allo-
geneic stem cell recipients, subtle histopathological
differences—including dilated damaged crypts and
mucosal hemorrhage—were observed in autologous
graft-versus-host disease that are not described in
the gastrointestinal pathology of allogeneic graft-
versus-host disease—accordingly, the standard grad-
ing scheme for allogeneic graft-versus-host disease
may not apply to autologous graft-versus-host dis-
ease. The finding of dilated damaged crypts mimics
a characteristic feature of mycophenolate-induced
colitis even though this patient population does not
require immunosuppression from such agents.
However, these pathological differences were seen
in just one case in our series—other microscopic
findings were identical to allogeneic acute graft-
versus-host disease. Autologous graft-versus-host
disease is conceptually and theoretically a distinct
pathogenesis when contrasted to allogeneic graft-
versus-host disease, but routine histological exam-
ination may not be sensitive enough to identify
pathological differences. Thus, it is uncertain
whether the widely used grading scheme for graft-
versus-host disease will correlate with outcomes
following immunosuppression for autologous graft-
versus-host disease. Future investigation will be
required to determine whether tailored grading
schemes would correlate better with clinical symp-
toms and outcomes and whether there is further
overlap with histological features of drug-induced
and/or infectious pathology.

In summary, autologous graft-versus-host disease
has the potential to cause critical illness in the
hematopoietic stem cell transplantation patient
population. In our institutional population of auto-
logous transplant recipients, 4% developed this
complication (6% among multiple myeloma pa-
tients) and had variable responses to steroids with
or without supplemental immunosuppressive ther-
apy. However, a significant proportion saw dramatic
improvements and excellent outcomes after early

therapeutic intervention. Pathologists should be
aware of the importance of recognizing autologous
graft-versus-host disease in gastrointestinal biopsies
from autologous stem cell recipients in order to
guide early therapy.
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