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INTRODUCTION

Allogeneic hematopoietic 
stem cell transplant (HSCT) is a 
potentially curative treatment in 
many hematologic diseases and 
malignancies, including aplastic 
anemia, leukemias, lymphomas, 
myelofibrosis, sickle cell disease, 
and immunodeficiencies. Graft-
versus-host disease (GvHD) is 
the most common complication 
of HSCT [1]. It occurs when 
donor T lymphocytes attack the 
host’s cells, typically driven by 
antigen disparity between the 
donor and recipient [2]. Factors 
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ABSTRACT

Background & Aims: Allogeneic hematopoietic stem cell transplant is standard treatment for many 
hematologic diseases and malignancies. Gastrointestinal symptoms after transplant can be challenging to 
differentiate from drug adverse effects, toxicities, infections, or graft-versus-host disease (GvHD). Incidence 
of gastrointestinal GvHD can reach 50%, yet there is limited data to support a standardized biopsy protocol.
Methods: We performed a retrospective study of patients who underwent hematopoietic stem cell transplant 
and subsequent endoscopy for gastrointestinal symptoms. Collected data included demographics, medical 
comorbid conditions, diagnosis and transplant history, gastrointestinal GvHD disease prophylaxis and 
diagnosis (based on histology), and endoscopic biopsy sites and findings. 
Results: Of 527 patients, 242 (45.9%) had gastrointestinal GvHD. The highest yield for diagnosis of 
gastrointestinal GvHD was flexible sigmoidoscopy [67.8%; odds ratio (OR) 3.95; p<0.001]. Gastrointestinal 
GvHD was more likely to be found in patients with endoscopy findings of edema/erythema, friable mucosa, or 
colitis. The only significant presenting symptom was diarrhea (56.6%; OR=1.79; p=0.001). The odds ratio was 
lower with presenting symptoms of dysphagia (5.4%; OR=0.3; p<0.001) and reflux (2.1%; OR=0.3; p=0.017). 
There was no correlation between demographics, transplant indication, conditioning intensity with evidence 
of gastrointestinal GvHD.
Conclusions: Based on our results, both upper and lower endoscopy should be pursued regardless of presenting 
symptoms, and biopsies should be obtained regardless of endoscopy findings. 

Key words: allogeneic bone marrow transplant − hematopoietic stem cell transplant − endoscopy − graft-
versus-host disease − gastrointestinal GvHD.

Abbreviations: EGD: esophagogastroduodenoscopy; GI: gastrointestinal; GvHD: graft-versus-host disease; 
HSCT: hematopoietic stem cell transplant; OR: odds ratio. 

associated with development of GvHD include unrelated donor 
transplants, human leukocyte antigen mismatch transplants, 
and gender mismatch between donor and recipient [3]. 
GvHD commonly affects the eyes, mouth, skin, gut, and liver. 
Common presentations include rash, jaundice, dry mouth, 
dry eyes, oral ulcerations, and gastrointestinal (GI) symptoms 
[4]. Incidence of GI GvHD has been reported to be as high as 
50% [5]. Gastrointestinal GvHD, and especially lower GI tract 
involvement, can impact mortality via worsening malnutrition, 
blood loss, and dehydration [6]. Gastrointestinal symptoms can 
be nonspecific and include watery diarrhea, nausea, vomiting, 
abdominal pain, dyspepsia, anorexia, and GI bleeding. These 
can be challenging to differentiate from chemotherapy or 
immunosuppression toxicity and opportunistic bacterial, fungal, 
or viral infections, leading to delays in diagnostic testing and 
treatment. Endoscopy, including esophagogastroduodenoscopy 
(EGD), colonoscopy, and flexible sigmoidoscopy, can be 
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performed to obtain biopsies for histology. Diagnosis requires 
a biopsy revealing crypt cell apoptosis and loss.

The American Society for Gastrointestinal Endoscopy 
includes recommendations for 2 approaches to endoscopic 
biopsies for suspected acute GI GvHD. In the flexible 
sigmoidoscopy approach, at least 4 standard forceps biopsies 
are taken from the rectosigmoid and left colon. If this is 
nondiagnostic, an EGD can be performed, taking more than 
4 biopsies each from the gastric antrum, gastric body, and 
duodenum. Distal esophageal biopsies can be considered. If 
colonoscopy is performed, it is recommended to acquire 4 
biopsies each from the terminal ileum, right colon, transverse 
colon, left colon, and rectosigmoid. However, the optimal 
diagnostic approach for GI GvHD has yet to be determined 
and literature is limited [7]. Early diagnosis and treatment are 
critical and can greatly impact survival.

METHODS

We performed a retrospective study of patients who 
underwent HSCT and subsequent endoscopy for GI symptoms. 
The study protocol was approved by the Mayo Clinic Institutional 
Review Board. Patients seen at 3 tertiary care hospitals between 
September 1, 2012, and September 1, 2022, were identified 
using 10th revision International Classification of Diseases 
codes for bone marrow transplant (Z94.81, Z94.6) and further 
delineated by history of GvHD (D89.813). Included patients 
all had received an allogeneic bone marrow transplant and had 
a subsequent upper or lower endoscopy for gastrointestinal 
symptoms. Patients were excluded if they were younger than 
18 years old or their endoscopy was completed for a reason 
other than GI symptoms (e.g., colorectal cancer screening or 
monitoring of esophageal varices). Collected data included 
demographics, medical comorbid conditions, indication for 
transplant, transplant history, GvHD prophylaxis and diagnosis, 
and endoscopy biopsy sites and findings. Deidentified data was 
stored using the Research Electronic Data Capture (REDCap) 
9.10.2 data management platform [8, 9].

Descriptive statistics were computed for demographic, 
clinical, and endoscopic variables. Continuous variables were 
summarized with the sample median and range; categorical 
variables were summarized with number and percentage of 
patients. Wilcoxon rank sum test for numeric measures and 
Pearson χ2 test for categorical measures were performed to 
identify relationships between clinical factors and GvHD 
diagnosis. A logistic regression model was used to estimate the 
odds ratio (OR) of developing GvHD from particular exposures 
compared to the absence of that exposure. A log-rank test was 
used to estimate the cumulative hazard risk of GvHD for patients 
with and without diarrhea. The Kaplan-Meier method was 
used to estimate survival probability. All statistical tests were 
2-sided, and p values less than .05 were considered statistically 
significant. Statistical analysis was performed using R Statistical 
Software, version 4.2.2 (R Foundation for Statistical Computing).

RESULTS

A total of 527 patients met inclusion criteria; 284 (53.9%) 
were men and mean age and standard deviation (SD) was 56.0 

(13.2) (Table I). Of these patients, 242 (45.9%) were diagnosed 
with GI GvHD by histology. The most common indications for 
stem cell transplant were acute myeloid leukemia (86, 35.5%), 
myelodysplastic syndrome (51, 21.1%), acute lymphoblastic 
leukemia (38, 15.7%), and chronic myeloid leukemia (28, 
11.6%). No significant differences in age, gender, race, body 
mass index, or indications for transplant were observed 
between those with and without a positive endoscopy for 
GvHD. However, the median time between transplant and 
endoscopy was shorter in the patients who were diagnosed 
with GvHD (116.0 vs 250.3 days; p<0.001; Table II). 

The odds of being diagnosed with GvHD based on 
endoscopy were highest in patients who received flexible 
sigmoidoscopy (OR=3.95; 95%CI: 2.75-5.68; p<0.001). Biopsy 
sites associated with GI GvHD diagnosis were the duodenum, 
rectum, or sigmoid colon, but less likely with esophageal 
biopsies (p≤.001; Table III).

There were also differences noted in presenting symptoms. 
Patients presenting with diarrhea were more likely to have a 
positive endoscopy for GI GvHD (50.1%; OR=1.79; 95%CI: 
1.27-2.54; p=0.001), while those presenting with dysphagia 
(5.4%; OR=0.3; 95%CI: 0.16-0.58; p<0.001) or reflux (2.1%; 
OR=0.3; 95%CI: 0.11-0.80; p=0.017) were less likely to have a 
positive endoscopy for GI GvHD. Patients with diarrhea had 
notably higher hazard ratio of developing GI GvHD, which 
became an increasingly stronger association with more time 
from transplant (Fig 1). 

Moreover, results indicated that GI GvHD was more likely 
to occur in patients with endoscopy findings such as edema/
erythema, friable mucosa, or colitis. Normal mucosa was less 
likely to be GI GvHD on biopsy. However, 51 of 159 patients 
(32.1%) with normal mucosa had GI GvHD. Diagnostic results 
were also significantly associated with biopsy location. 

A total of 92 patients with a negative first endoscopy had 
a second endoscopy due to high suspicion for GI GvHD and 
continued symptoms. Of these patients, 34 (37.0%) had a 
positive second endoscopy (Table IV). The average time to 
second endoscopy in these patients was 199 days. The second 
endoscopy was an EGD in 32 patients, a colonoscopy alone in 
12 patients, and a flexible sigmoidoscopy in 19 patients, EGD 
and colonoscopy together in 9 patients, and an EGD and flexible 
sigmoidoscopy in 20 patients. Patients who initially underwent 
flexible sigmoidoscopy were more likely to have a repeat 
endoscopy (56.5% vs 47.0%; p=0.043). The presenting symptoms 
among this group were diarrhea in 20 (22.5%), nausea/vomiting 
in 6 (6.7%), abdominal pain in 5 (5.6%), dysphagia in 3 (3.4%), 
anorexia in 1 (1.1%), and reflux in 2 (2.2%).

DISCUSSION

In this study, we retrospectively reviewed characteristics 
of patients evaluated via endoscopy for clinical symptoms 
concerning for GI GvHD following HSCT to assess diagnostic 
yield of varying endoscopic strategies. To our knowledge, this 
is the largest study on this topic, with 527 patients. We found a 
45% diagnostic rate overall in endoscopy. We found that there 
were no statistically significant differences in endoscopy yield 
based on patient characteristics, including age, gender, race, 
and body mass index. 
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Table I. Patient baseline characteristics

GvHD diagnosed 
(n=242)

GvHD not diagnosed 
(n= 285)

Total (n=527) p

Age at endoscopy 0.27

Median (range) 60.6 (19.6-75.4) 58.5 (19.8-75.5) 59.7 (19.7-75.5)

Mean (standard deviation) 56.7 (13.0) 55.4 (13.3) 56.0 (13.2)

Body mass index 0.54

Median (range) 25.3 (14.6-54.1) 25.9 (15.3-56.6) 25.6 (14.6-56.6)

Mean (SD) 26.4 (5.8) 26.6 (6.2) 26.5 (6.0)

Gender, n (%) 0.25

Male 137 (56.6) 147 (51.6) 284 (53.9)

Female 105 (43.4) 138 (48.4) 243 (46.1)

Race, n (%) 0.85

White 215 (91.9) 260 (93.5) 475 (92.8)

Black or African American 8 (3.4) 6 (2.2) 14 (2.7)

Asian 7 (3.0) 8 (2.9) 15 (2.9)

American Indian or Alaska Native 2 (0.9) 3 (1.1) 5 (1.0)

Native Hawaiian or Pacific Islander 2 (0.9) 1 (0.4) 3 (0.6)

Other/not reported 8 (3.4) 7 (2.4) 15 (2.9)

Indication for transplant, n (%)

Diffuse large B-cell lymphoma 1 (0.4) 3 (1.1) 4 (0.8)

Mantle cell lymphoma 1 (0.4) 1 (0.4) 2 (0.4)

Follicular cell lymphoma 1 (0.4) 5 (1.8) 6 (1.1)

Peripheral T-cell lymphoma 4 (1.7) 2 (0.7) 6 (1.1)

Cutaneous T-cell lymphoma 3 (1.2) 3 (1.1) 6 (1.1)

Hodgkin lymphoma 5 (2.1) 6 (2.1) 11 (2.1)

Non-Hodgkin lymphoma 1 (0.4) 1 (0.4) 2 (0.4)

Acute myeloid leukemia 86 (35.5) 110 (38.7) 196 (37.3)

Acute lymphoblastic leukemia 38 (15.7) 43 (15.1) 81 (15.4)

Myelodysplastic syndrome 51 (21.1) 64 (22.5) 115 (21.9)

Chronic myeloid leukemia 28 (11.6) 19 (6.7) 47 (8.9)

Aplastic anemia 5 (2.1) 4 (1.4) 9 (1.7)

Immunodeficiency 0 (0.0) 1 (0.4) 1 (0.2)

Other 18 (7.4) 22 (7.7) 40 (7.6)

Not recorded 0 1 (0.4) 1 (0.4)

Time from BMT to GvHD diagnosis, days

Median (range) 53 (13-1,500) 116 (4-4,960) 70 (4-4,960)

Mean (standard deviation) 118.3 (177.4) 250.3 (550.3) 177.0 (395.0)

BMI: body mass index; BMT: bone marrow transplant; GvHD: graft-versus-host disease.

Table II. Incidence of graft-versus-host disease by number of days between bone 
marrow transplant and graft-versus-host disease diagnosisa

Time, d N risk N event Estimated probability, 
% (95%CI)

Cumulative incidence, 
% (95%CI)

30 311 49 86.4 (82.9-90.0) 13.6 (10.5-17.7)

60 201 66 66.3 (61.3-71.5) 33.8 (29.1-39.3)

90 160 23 58.2 (53.1-63.9) 41.8 (36.7-47.6)

120 139 10 54.4 (49.1-60.2) 45.6 (40.4-51.5)

150 114 11 49.8 (44.4-55.8) 50.2 (44.8-56.3)

180 92 13 43.9 (38.4-50.2) 56.1 (50.5-62.3)
a Most patients in this study were diagnosed in the acute phase (ie, first 100 days).
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Time from onset of symptoms to first endoscopic assessment 
was significant. The mean time from HSCT to endoscopy was 
shorter in patients diagnosed with GI GvHD. The presenting 
symptom most correlated with diagnostic endoscopy was 
diarrhea, while symptoms of reflux and dysphagia had lower 
overall diagnostic yield. Endoscopic appearance of erythema/
edema, friable mucosa, and colitis had higher positivity rates of 
the biopsy sites, and normal mucosa had notably lower yield. 

Table III. Odds ratio (OR) of diagnostic graft-versus-host disease at given exposures

Univariate logistic regression Multivariate logistic regression

Terms OR (95%CI) p OR (95%CI) p

Endoscopy Type

   Upper endoscopy 1.16 (0.72, 1.86) 0.539 1.49 (0.81, 2.74) 0.201

   Colonoscopy 0.74 (0.44, 1.23) 0.24 0.78 (0.4, 1.52) 0.464

   Flexible sigmoidoscopy 3.95 (2.75, 5.68) <0.001 3.07 (1.9, 4.95) <0.001

Presenting Symptom

   Dysphagia 0.3 (0.16, 0.58) <0.001 0.41 (0.19, 0.9) 0.026

   Anorexia 1.08 (0.57, 2.02) 0.818 1.14 (0.53, 2.46) 0.736

   Reflux 0.3 (0.11, 0.8) 0.017 0.28 (0.09, 0.94) 0.039

   Diarrhea 1.79 (1.27, 2.54) 0.001 Adjusted NA

   Nausea / Vomiting 1.16 (0.82, 1.65) 0.405 1.21 (0.78, 1.89) 0.391

   Abdominal pain 1.1 (0.67, 1.8) 0.708 1.11 (0.61, 2.04) 0.726

Endoscopic Findings

   Edema / Erythema 1.83 (1.29, 2.59) 0.001 1.57 (1.02, 2.41) 0.038

   Friable mucosa 3.97 (1.67, 9.47) 0.002 3.87 (1.24, 12.01) 0.019

   Ulcerations / Erosions 1.41 (0.87, 2.27) 0.162 1.64 (0.9, 3) 0.107

   Gastritis 1.06 (0.6, 1.87) 0.847 1.42 (0.67, 3.01) 0.356

   Duodenitis 1.19 (0.58, 2.43) 0.633 1.86 (0.63, 5.5) 0.261

   Colitis 3.35 (1.05, 10.64) 0.041 7.35 (0.92, 58.95) 0.06

Esophagitis 0.97 (0.52, 1.83) 0.926 0.97 (0.44, 2.11) 0.932

   Normal mucosa 0.5 (0.34, 0.74) <0.001 0.47 (0.29, 0.75) 0.002

Biopsy Location

   Ascending colon 1 (0.58, 1.71) 0.998 1.13 (0.53, 2.39) 0.759

   Cecum 0.62 (0.24, 1.59) 0.322 0.84 (0.21, 3.28) 0.799

   Descending colon 0.96 (0.62, 1.48) 0.853 0.89 (0.49, 1.59) 0.686

   Duodenum 1.97 (1.34, 2.9) 0.001 1.96 (1.22, 3.12) 0.005

   Esophagus 0.53 (0.36, 0.76) 0.001 0.67 (0.42, 1.05) 0.083

   Rectum 3.3 (2.3, 4.72) <0.001 3.07 (1.92, 4.9) <0.001

   Sigmoid colon 3.54 (2.46, 5.09) <0.001 2.89 (1.76, 4.75) <0.001

   Stomach 1.49 (0.99, 2.27) 0.059 1.59 (0.94, 2.68) 0.081

   Transverse colon 0.83 (0.47, 1.46) 0.519 0.83 (0.38, 1.83) 0.643

Notes: Odds ratio with 95% confidence interval estimated univariate logistic regression model and multivariate logistic 
model adjusted by time from transplant to GvHD-diagnosis, and presenting-symptom-diarrhea.

Fig. 1. Cumulative hazard risk of GvHD for patients with and without 
diarrhea by number of days between BMT and GvHD diagnosis. BMT: 
bone marrow transplant; GvHD: graft-versus-host disease.

Table IV. Patients with a negative first endoscopy and a subsequent 
endoscopy for symptoms

GvHD diagnosed 
(n=242)

GvHD not diagnosed 
(n=285)

Total 
(n=527)

Repeat endoscopy, n (%)

Yes  34 (37.0) 58 (63.0) 92 (17.5)

No 208 (47.8) 227 (52.2) 435 (82.5)

GvHD: graft-versus-host disease.
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Prior studies have found that 40% to 50% of endoscopies 
completed for the concern of GI GvHD will be positive [10]. 
Our study found similar results; 45.9% of patients sampled were 
diagnosed with GI GvHD on endoscopy. Interestingly, in our 
study, there were no differences in patient characteristics, other 
than time from transplant. Mean time from transplant was 
119 days in patients who were diagnosed with GI GvHD, and 
approximately two-thirds were diagnosed in the acute phase 
(<100 days from transplant). Acute GI GvHD is extremely 
common and affects approximately half of patients who 
undergo HSCT. However, the incidence of chronic GI GvHD 
is less well known. In the first 100 days following transplant, 
patients are monitored very closely and have frequent follow-
up visits with their hematologist. Symptoms are taken very 
seriously in this period, and patients may receive endoscopy 
more promptly for symptoms. If endoscopy is performed more 
than 100 days following transplant, it is likely that they were 
doing well following transplant and do not have other systemic 
findings of GI GvHD. Our study may have identified more 
patients close to their transplant. 

Symptoms of GI GvHD can be nonspecific, and it is difficult 
to determine which symptoms warrant endoscopy. Scott et 
al. [10] found that lower GI symptoms, including cramping, 
diarrhea, and abdominal pain, have a higher yield for GI 
GvHD. Another study found that diarrhea was the presenting 
symptom in 76% of patients with GI GvHD compared to 
33% of patients with isolated upper GI symptoms [11]. In a 
study by Cloutier et al. [12] of 45 patients who underwent 
upper endoscopy for upper GI symptoms, 51% had normal 
biopsies, 22% had a diagnosis other than GI GvHD, and 27% 
had GI GvHD. In our study, diarrhea was the only symptom 
significantly correlated with a higher likelihood GI GvHD 
diagnosis. The strength of this association increased with 
more time from transplant. Notably, after day 150 post-HSCT, 
patients with diarrhea had significantly increased hazard risk 
compared to those without diarrhea. In the chronic period 
(>100 days from HSCT), many of the acute causes of diarrhea 
(including conditioning chemotherapy, acute infections, 
adjustments to immunosuppressive medications, tube 
feeding, etc.) have resolved. Persistent diarrhea in the chronic 
phase may be a strong signal for GI GvHD. Dysphagia and 
reflux were conversely associated with low diagnostic yield. 
Other studies have found a similar poor predictive value for 
upper GI symptoms [13]. We did find that duodenal biopsies 
were significant, despite the lack of significance of upper 
GI symptoms. It may be that upper GI symptoms are more 
correlated with esophageal and stomach disease, whereas 
duodenal GvHD is likely asymptomatic. However, it may be 
worthwhile to consider endoscopy in patients with unexplained 
GI symptoms in the first 100 days due to the frequency of 
duodenal GvHD. Patients with diarrhea, especially those within 
the first 100 days after transplant, should be strongly considered 
for endoscopy. Overall, most studies examining which 
symptoms are highest yield for GI GvHD have concluded that 
lower symptoms are more diagnostic; however, there have been 
mixed results [1, 10].

Clinicians must also consider which type of endoscopy 
will have the highest diagnostic yield for GI GvHD. Use of 
EGD, lower endoscopy, or both can impact rate of diagnosis. 

It is generally thought that lower GI tract involvement is more 
prevalent; however, there is considerable variation in the rates 
reported [13]. There is also debate about if GI GvHD is patchy 
or continuous. Both the upper and lower GI tracts are thought 
to be involved in 59% to 83% of cases [12, 13], which would 
support use of both endoscopy types. Previous studies with 
smaller cohorts concur with this, finding that combined EGD 
and flexible sigmoidoscopy had higher yield than endoscopies 
targeted toward symptoms [1, 12, 14, 15]. In fact, the GvHD 
consortium from Mount Sinai recommends that upper GI 
endoscopy should be completed in addition to lower whenever 
possible as upper GI symptoms can be nonspecific and easily 
missed [6].

The distinction between the diagnostic yield of colonoscopy 
and flexible sigmoidoscopy is less clear. One study showed 
both colonoscopy with ileal intubation and EGD with flexible 
sigmoidoscopy were equally effective at diagnosing acute GI 
GvHD [16]. In fact, a previous small study by Yip et al. [2] 
found that if other biopsy sites were negative, then terminal 
ileum biopsies on colonoscopy had a high positivity rate for 
diagnosis of severe GI GvHD. Colonoscopy with biopsies 
of the sigmoid colon and rectum should be equivalent to 
flexible sigmoidoscopy. However, in our study, colonoscopy 
did not significantly add to diagnostic yield over flexible 
sigmoidoscopy. This may have occurred because more 
providers at the institutions sampled use flexible sigmoidoscopy 
as the standard for assessing GI GvHD. Colonoscopy may have 
been used for patients with suspicion of other causes of GI 
symptoms, such as infection or medication adverse effects. 
In addition, flexible sigmoidoscopy does not require a full 
colonoscopy preparation and is easier for critically ill patients, 
such as those with severe GI GvHD. 

Gastrointestinal GvHD can affect any segment of the 
GI tract. However, our study found the highest yield in the 
duodenum, sigmoid colon, and rectum. This was supported 
by prior small studies [15, 17], including one with 19 patients 
in which the rectosigmoid had 91% yield and the duodenum 
had 66.7% yield, compared with 33% yield in the esophagus. 
Generally, stomach and esophageal involvement are thought 
to be less common, especially in isolation [13]. However, a 
study by Thompson et al. [16] found that gastric biopsies had 
significantly higher yield than duodenal, rectum, and sigmoid 
biopsies. Additionally, some theorize that upper GI GvHD may 
be an early sign of progression to lower GI GvHD, and if these 
patients can be diagnosed early, progression can be stopped 
[4]. Overall, a proposed standard biopsy regimen could be 
to complete both upper and lower endoscopy with biopsies 
always taken from the duodenum, sigmoid colon, and rectum. 

Endoscopy findings in GI GvHD can be widely variable 
ranging from normal mucosa to ulcerations, edema, erythema, 
and friable tissue. In our study, the findings most suggestive of 
GvHD were edema/erythema, friable mucosa, or colitis. We 
found that normal mucosa had a lower likelihood of being GI 
GvHD; however, approximately 33% of patients with normal 
mucosa were positive for GI GvHD. Xu et al. [4] found that 
up to 21% of patients with histologically confirmed GI GvHD 
had normal mucosa seen on examination. Aslanian et al. 
[11] found that 6 of 10 patients who had an endoscopically 
normal examination actually had GvHD on biopsy of the 
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upper GI tract. They also found that 6 of 13 patients with 
normal appearing colonoscopy had GI GvHD on biopsy [11]. 
Interestingly, one study found that among patients with visibly 
normal mucosa, the duodenum was the best site to biopsy to 
have the highest diagnostic yield [18].

We also looked at patients who had a negative initial 
endoscopy and underwent a second endoscopy for GI GvHD. 
Shabbir et al. [19] looked at 4 patients who underwent repeat 
endoscopy after a normal first endoscopy; 3 were diagnosed 
with GI GvHD after the second endoscopy. They concluded 
that repeat endoscopy may be useful in patients with persistent 
symptoms of GI GvHD [19]. Based on the results of our study, 
we agree that pursuing serial endoscopy can be a useful strategy 
in patients with refractory or unexplained symptoms.

One limitation of this study is selection bias. This 
study included 3 tertiary care hospitals which have high 
acuity patients. This population also consists of mostly 
white and insured patients, which limits generalizability. 
As a retrospective study, it was limited by documentation. 
Interpretation of histology findings can also vary among 
experts at different centers. Histology is sometimes classified 
as “possible” or “probable” GvHD, or “mild GvHD cannot be 
excluded”. Characterizing these patients was difficult. Future 
studies could examine the incidence of GI GvHD in patients 
with transplant for autoimmune disease or the diagnostic 
yield and characteristics of patients who require repeat 
endoscopic biopsy. Additionally, there have been multiple 
promising studies on the use of magnetic resonance imaging or 
fludeoxyglucose-18 positron emission tomography to identify 
areas of inflammation or bowel wall thickening to better target 
biopsies [3, 20, 21]. Capsule endoscopy and confocal laser 
endomicroscopy may be alternative imaging modalities to 
identify GI GvHD that warrant further study.

CONCLUSION

Endoscopic biopsies are needed to make histologic 
diagnosis of GI GvHD. The optimal endoscopy and biopsy 
strategy is still unclear. Our results indicate that flexible 
sigmoidoscopy has the highest yield for GI GvHD and should 
be pursued as the initial test in all patients with suspected GI 
GvHD. Due to the high diagnostic yield of duodenal biopsies 
(even in the absence of upper GI symptoms), it could be 
considered to perform an upper endoscopy as well. Patients 
with the presenting symptom of watery diarrhea have a high 
likelihood of having GI GvHD and should be considered for 
endoscopy to confirm diagnosis. However, multiple biopsies 
per area scoped throughout the entire GI tract should be 
taken, regardless of endoscopy findings or symptoms. Biopsy 
is especially important in areas with edema/erythema, friable 
mucosa, or colitis. Normal mucosa is less likely to have GI 
GvHD; however, it cannot be excluded. Therefore, biopsy of 
normal tissue is also warranted. Early diagnosis is critical in 
these patients as it can alter the disease course.
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