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Abstract Objective: This study investigated the role of gastrointestinal (GI) endoscopy in diagnosing acute GI 
graft-versus-host disease (GVHD) in paediatric patients following allogeneic haematopoietic stem cell 
transplantation (allo-HSCT). Methods: We clinically analysed 35 paediatric patients suspected of having 
GI-GVHD after allo-HSCT who underwent gastrointestinal endoscopy between January 2019 and 
December 2023. We evaluated their endoscopic findings, biopsy histopathological diagnoses, and their 
implications for clinical management. Results: During the study period, 73 out of 256 patients who 
underwent allo-HSCT developed GI symptoms, and 35 (14%) patients required GI endoscopy. The 
primary endoscopic manifestations in this study included mucosal congestion, oedema, erosion, 
ulceration, exfoliation, and active bleeding. Tissue biopsy histopathology was not performed in seven 
patients, and four (14%) showed no significant histologic abnormalities. GI-GVHD was diagnosed 
histologically in 24 patients (86%), of whom four had GI-GVHD with cytomegalovirus (CMV) 
enterocolitis, one had GI-GVHD with Epstein-Barr virus (EBV) enterocolitis, and 15 had GI-GVHD with 
transplant-associated thrombotic microangiopathy (TA-TMA). Seventeen patients were started on anti-
GI-GVHD treatment according to clinical criteria before endoscopy, and the diagnosis of clinical GI-
GVHD was confirmed by biopsy in 15 patients. Conclusions: In our experience, endoscopic diagnosis 
of GI-GVHD in paediatric patients is both feasible and safe. Patients with clinically suspected intestinal 
GVHD should undergo timely and complete GI endoscopy for a definitive diagnosis.

Key words Gastrointestinal endoscopy; Gastrointestinal graft-versus-host disease; Haematopoietic stem cell 
transplantation; Paediatrics
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Materials and Methods

Patients
Among the 256 patients who underwent allo-HSCT in 

Wuhan Children's Hospital, PRC, from January 2019 to 
December 2023, 73 (28.5%) were clinically diagnosed 
with GI-GVHD based on Mount Sinai Acute Graft-versus-
Host Disease International Consortium (MAGIC) 
criteria.6,7

Inclusion criteria: (1) Age <18 years old; (2) Paediatric 
patients who underwent gastroenteroscopy after allo-
HSCT from January 2019 to December 2023; (3) 
Exclusion of paediatric patients with only pathological 
manifestations of TMA: thrombosis in the 
microvasculature of biopsy tissues; (4) Bacterial and viral 
infections confirmed by stool routine tests and cultures 
were excluded.

Their median time from endoscopy to transplantation 
was 134 (30-570) days, and 12 of them had a clinical 
diagnosis of degree III-IV intestinal GVHD. In this study, 
only paediatric patients with histological pathological 
diagnosis consistent with GI-GVHD were enrolled, and 
only the first data consistent with GI-GVHD were enrolled 
if patients with 2-3 colonoscopies were examined. Data 
retrieved from the electronic medical record system 
included patient demographic characteristics, primary 
disease, donor type, graft source, conditioning regimen, 
and GVHD prophylaxis regimen. 

Table 1 summarises the characteristics of these 35 
patients, 18 males and 17 females, with a median age of 5.7 
(0.75-17) years. Nineteen patients had malignant 
haematological disorders (including 14 cases of acute 
myeloid leukaemia, 2 cases of acute lymphoblastic 
leukaemia, 2 cases of myelodysplastic syndrome), Fifteen 
patients had benign haematological disorders (including 10 
cases of SAA, 2 cases of phagocytic syndromes, 1 case of 
thalassaemia, 1 case of Fanconi anaemia, the 1 case of 
haemorrhagic platelet insufficiency), and 1 other disease 
(a chronic granulomatous disease). The diagnosis of 
clinical gastrointestinal GVHD was confirmed by 
endoscopic manifestations and histopathological 
evaluation in 24 paediatric patients, and data were 
collected on their clinical manifestations of GI-GVHD, 
other organs involved in the GVHD, endoscopic 
manifestations, gastrointestinal biopsies, GI-GVHD 
treatment, and whether or not they had changed their GI-
GVHD management and other data. All included patients 

Introduction

With the continuous improvement of allogeneic 
haematopoietic stem cell transplantation (allo-HSCT), the 
overall survival (OS) rate of treated paediatric patients has 
significantly increased.1 Consequently, allo-HSCT became 
a crucial therapeutic approach for paediatric malignant 
haematological diseases, bone marrow failure disorders, 
immunodeficiency diseases, and inherited metabolic 
disorders.2 Graft-versus-host disease (GVHD) is an 
important and serious complication of allo-HSCT,3,4

particularly intestinal grades III~ IV GVHD.
Endoscopic findings are used to enhance diagnostic 

confidence and exclude other potential etiologies. 
Gastrointestinal (GI) endoscopy and histopathology 
examination of biopsies are effective methods for 
diagnosing intestinal GVHD.5 Intestinal GVHD does not 
present specific clinical features. Its clinical manifestations 
are similar to those of other complications that may occur 
after allo-HSCT, including GI infections caused by 
Clostridium difficile or cytomegalovirus (CMV) re-
activation and transplantation-associated thrombotic 
microangiopathy (TA-TMA), immunosuppressive 
medications such as mycophenolate mofetil (MMF), and 
adverse reactions to antibiotics, making it difficult to 
diagnose based on clinical symptoms alone. It should be 
noted that TA-TMA involves endothelial damage in 
multiple organs, and the intestine is one such target organ 
of TA-TMA, making intestinal TMA (iTMA) a 
manifestation of TA-TMA in the intestine, and iTMA is an 
ischaemic small bowel colitis caused by microangiopathy 
and can accompany GI-GVHD. If not treated in time, 
GVHD might lead to treatment failure and possibly to the 
death of the patient. Identifying intestinal GVHD 
accurately remains a challenge. The continuously 
developing electronic digestive track endoscopy has 
gradually been applied to paediatric patients with GI 
symptoms after allo-HSCT in recent years. However, there 
are also few studies on the specific endoscopic features of 
paediatric acute GI-GVHD. Therefore, this study analyzed 
the clinical data of 35 paediatric patients who underwent 
GI endoscopy due to suspected GI-GVHD after allo-
HSCT. 

The purpose of the present study was to elucidate the 
characteristic endoscopic findings in paediatric GI-GVHD, 
with the aim of improving the diagnostic accuracy of 
intestinal GVHD.
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have consented to participation before any diagnostic work 
or treatment was performed, and all should have undergone 
the same diagnostic protocol. This retrospective single-
centre cohort study at the Medical Ethics Committee of 
Wuhan Children's Hospital, Tongji Medical College, 
Huazhong University of Science and Technology 
according to the regulations of the local ethics committee 
(2023R022-F01), and written informed consent was 
obtained from all participants and/or their guardians. 
Consent was obtained from the patient's guardian for the 
publication of all patient gastrointestinal endoscopic 
images and information. No organs/tissues were procured 
from prisoners in this study. 

Diagnostic and Grading Criterias of GI-GVHD 
The choice of gastroduodenoscopy and colonoscopy 

was decided on the basis of the patient's clinical symptoms 
and multidisciplinary discussion. The preconditions 
needed to perform the procedures included a platelet count 
above 50×109/L and normal coagulation function.

Grading of enteroscopic mucosal damage was based on 
enteroscopic mucosal manifestations, with the main 
endoscopic manifestations being mucosal congestion, 
mucosal oedema, mucosal erosion, mucosal ulceration, 
active bleeding and mucosal detachment. Regarding the 
endoscopic findings of intestinal GVHD, the Cruz-Correa et 
al8 intestinal mucosal grading criteria were used (Table 2). 

Pathological biopsy diagnosis of GI-GVHD was based 
on the presence of crypt cell degeneration or crypt cell 
apoptosis and the presence or absence of crypt loss, and all 
patients underwent immunohistochemical testing of 
mucosal biopsies and molecular pathology testing to 
exclude viral infection. Histological grading of biopsies 
obtained endoscopically was performed by a blinded 
pathologist applying the modified system for colonic graft-
versus-host disease described by Lerner et al (Table 3).9

GI-GVHD was recorded if the endoscopy showed positive 
histological evidence, including the presence of features 
such as apoptosis and crypt destruction. The results of GI 
endoscopy could not be used to exclude GI-GVHD. The 
first purpose of the endoscopy was to determine whether 
the patient's subsequent treatment needed to be adapted 
after the endoscopy, and, if no evidence of GI-GVHD was 
found, to promptly reduce or discontinue the use of 
immunosuppressants and methylprednisolone, and vice 
versa. The second purpose of the endoscopy was to 
determine whether GI endoscopy confirmed or denied the 
clinician's clinical suspicion of GI-GVHD.

Table 1 Demographic and clinical characteristics of 35 
patients 
Characteristic Endoscopy group 
Patients n=35
Median age at HSCT (years) 5.7 (0.75–17)
Sex
 Male 18 (51%) 
 Female 17 (49%)
Donor type
 Matched related 2 (6%)
 Mismatched related 25 (71%)
 Matched unrelated 5 (14%)
 Mismatched unrelated 3 (9%)
Stem cell source  
 PBSC+UCB 29 (83%)
 PBSC+MSC 3 (9%)
 PBSC 3 (9%)
 UCB 0 (0%)
Primary disease  
 Haematologic malignancy 19 (56%)
 Benign haematologic disease 15 (43%)
 Miscellaneous 1 (3%)
Conditioning regimen  
 BU/CY+ATG+FLU 9 (26%)
 BU/CY+ATG+TT 1 (3%)
 BU/CY+ATG+TT+FLU 2 (6%)
 PTCY regimen 19 (56%)
 Other 4 (12%)
GVHD prophylaxis  
 CSA+MMF 2 (6%)
 CSA+MMF+ATG 18 (51%)
 CSA+MMF+MTX 12 (34%)
 Other 3 (9%)
Clinical GI-GVHD grade 
 Grades 1-2 23 (66%)
 Grades 3-4 12 (35%)
PBSC: peripheral blood stem cells; UCB: Umbilical Cord Blood; MSC: 
Mesenchymal stem cell; BU: Busulfan; CY: cyclophosphamide; ATG: 
Anti-human Thymocyte Immunoglobulin; FLU: Fludarabine, TT: 
Thiotepa, PTCY: post-transplant cyclophosphamide; CsA: cyclosporin A; 
MTX: methotrexate; MMF: mycophenolate mofetil; GI-GVHD 
Gastrointestinal graft-versus-host disease; HSCT: haematopoietic stem 
cell transplantation
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Table 2 The endoscopic and histologic grading of GI-GVHD used in this study 
Grade Ⅰ Ⅱ Ⅲ Ⅳ
Cruz-Correa grade Loss of vascularity  Moderate mucosal oedema Severe oedema, erosions, Bleeding,
 and/or mild erythema and/or erythema erythema, and/or bleeding ulceration, and exudation
Lerner's grade Solitary apoptosis Destruction of a single  Loss of two or more  Extensive crypt loss
 without crypt loss crypt or gland with   consecutive crypts with mucosal 
  apoptotic crypt abscess     exfoliation
  without loss of continuous crypts
GI-GVHD: gastrointestinal graft-versus-host disease

Table 3 Clinical characteristics of 28 paediatric patients with intestinal GVHD 
Acute GVHD                                                                Endoscopic                           Therapy            Outcome

 Diagosis GVHD- Main GI Total Endoscopic GI Type Viral Whether Treatment Second
  involved organ  symptoms clinical GI-GVHD histological  infection to changes -line  
   except for   grade grade grade   consolidate after 
  the GI tract       TMA endoscopy
          examination
1 HLH No c II I I EGD+PC No No No No alive
2 SAA No Diarrhoea II II I EGD+PC No Yes No No alive
3 AML Skin I Haematochezia III III III PC No Yes Yes No alive
4 HLH No Diarrhoea III I I EGD+PC No No Yes No alive
5 AML No b III I I EGD+PC No No No No alive
6 HPI insufficiency Skin II b II III NO GVHD EGD No No No No alive
7 AML Skin II Diarrhoea III III NO GVHD PC NV No No Yes alive
8 CGD Skin II Diarrhoea III IV III EGD+PC No Yes Yes No alive
9 AML No b II II III EGD+PC No No No No alive
10 SAA Skin II Haematochezia III IV IV EGD+PC No Yes Yes Yes alive
11 SAA Skin III Haematochezia III IV II EGD+PC ADV and RV No No No dead
12 MDS Skin II Haematochezia IV III NO GVHD EGD+PC No Yes Yes Yes alive
13 AML No a III IV NO GVHD EGD+PC No No No No alive
14 AML Skin I Haematochezia III IV III EGD+PC No Yes Yes No alive
15 SAA Skin II Haematochezia III IV III EGD+PC CMV Yes Yes Yes dead
16 SAA No Diarrhoea II III II EGD+PC No No Yes No alive
17 AML No Haematochezia III I II PC No No Yes Yes dead
18 AML No a III II III EGD+PC No Yes No No alive
19 AML No Diarrhoea II I III EGD+PC No No No No alive
20 SAA No Diarrhoea II III II PC No Yes Yes No alive
21 SAA No Haematochezia III III II EGD+PC No Yes Yes Yes alive
22 MDS No Diarrhoea IV III III PC CMV Yes Yes Yes dead
23 ALL Liver I Diarrhoea III I I PC CMV Yes Yes Yes alive
24 AML No Diarrhoea IV II II EGD+PC No Yes Yes Yes dead
25 ALL No Diarrhoea III II II EGD+PC No Yes Yes Yes dead
26 Tha No Diarrhoea II II II EGD+PC CMV No Yes No alive
27 AML No Diarrhoea I IV III EGD+PC No Yes Yes Yes alive
28 SAA Skin I Haematochezia III IV IV EGD+PC EBV Yes No No alive
HLH: Haemophagocyic histiocytosis; AML: Acute myeloid leukaemia; ALL: Acute lymphoblastic leukaemia; SAA: severe aplastic anaemia; MDS: 
myelodysplastic syndrome; HPI: haemorrhagic platelet insufficiency; CGD: chronic granulomatous disease; Tha: Thalassaemia; CMV: cytomegalovirus 
infection; EGD: esophagogastroduodenoscopy; PC: Pan-colonoscopy; EBV: Epstein-Barr virus; NV: Norovirus; ADV: Adenovirus; RV: Rotavirus; GI: 
gastrointestinal, a: Haematemesis and Haematochezia; b: Abdominal pain; c: Nausea or vomiting
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For hepatic acute GVHD (aGVHD) grading, it was 
mainly assessed by clinical biochemical indicators. 
Hepatic grade I was defined as total bilirubin <34.2 
μmol/L, while grade II was defined as total bilirubin ≥34.2 
μmol/L. For skin aGVHD grading, skin grade I was 
defined as a rash area <25%; skin grade II was defined as 
a rash area of 25% to 50%; skin grade III was defined as a 
rash area >50% with generalised erythema; skin grade IV 
was defined as generalised erythroderma with 
maculopapular formation.10

Diagnosis of Combined Viral Enteritis
All patients underwent faecal microbiological 

examination at the onset of diarrhoea symptoms and 
polymerase chain reaction (PCR) of blood and mucosal 
biopsies to detect viral infection. CMV haemorrhagic 
disease was defined as the presence of peripheral blood 
CMV greater than 400 copies/ml as detected by real-time 
quantitative polymerase chain reaction or the presence 
of CMV infection confirmed by histopathological 
examination in patients after allo-HSCT. Colonoscopy 
revealed the presence of deep ulcers and a few atypical 
cells in the intestinal wall tissue.11 Histopathological 
examination confirmed the presence of viral inclusion 
bodies, and immunohistochemical examination was 
positive for CMV antigen in some cases.12 In cases of EBV 
infection, biopsy molecular pathology suggested EBV-
encoded RNA (EBER) positivity. 

Diagnostic Criteria of iTMA and GI-GVHD
Once GI symptoms were present, an iTMA and/or GI-

GVHD diagnosis was made based on physical 
examination, laboratory data, and colonoscopy findings. 
TA-TMA was diagnosed according to the criteria proposed 
by the Hematopoietic Stem Cell Application Group, the 
Chinese Society of Hematology, Chinese Medical 
Association.13 TA-TMA diagnosis was made if at least 
three of the seven laboratory or clinical indicators were 
met or if tissue biopsy showed evidence of 
microthrombosis. The laboratory indicators were LDH 
above the upper normal limit, proteinuria, hypertension, 
new-onset thrombocytopenia, decreased haemoglobin, 
evidence of microangiopathy, and plasma sC5b-9 above 
the upper normal limit (252 ng/mL).14 Pathohistological 
features of iTMA included:15 (1) microthrombus 
deposition in mucosal vessels; (2) perivascular mucosal 
haemorrhage; (3) swelling of vascular endothelial cells; 
(4) endothelial cell stripping; (5) endothelial cell 
apoptosis; (6) erythrocyte fragmentation in the capillary 

lumen; (7) fibrin deposition or fibrinoid necrosis in the 
lumen; (8) complete mucosal detachment; (9) loss of the 
glands. Clinical diagnosis of GI-GVHD followed the 
Mount Sinai Acute Graft-versus-Host Disease 
International Consortium (MAGIC) criteria.16 The 
pathological diagnostic criteria for GI-GVHD were graded 
by pathologists blinded to the patient's data using the 
modified colon GVHD grading system described by 
Lerner et al.9 Histological biopsy results consistent with 
GI-GVHD and iTMA confirmed a combined diagnosis.

Treatment for GI-GVHD
The first-line treatment of GI-GVHD comprised 

methylprednisolone. If there was no response to the first-
line treatment, the combination of second-line treatment 
can be considered, including the addition of tacrolimus, 
ruxolitinib, baliximab, etc. Currently, there was no 
standard dosing regimen for the second-line treatment, 
which is mainly based on the specific conditions of the 
child and the experience of the doctor. For patients with 
combined TMA, clinicians should immediately reduce or 
discontinue calcium-modulated phosphatase inhibitors, 
and add MMF, rituximab, eculizumab, low-molecular 
heparin calcium or plasma exchange, as appropriate. 
Immunosuppressive drugs were either reduced, or their 
blood concentration was adjusted in patients with viral 
enteritis. These patients were given ganciclovir and anti-
CMV immunoglobulin. Changes in treatment were defined 
as initiation, dose escalation, dose reduction, or 
discontinuation of anti-GI-GVHD therapy, as well as other 
medication changes triggered by histopathologic findings.

Results

1. Clinical, endoscopic, and histopathologic 
manifestations of GI-GVHD

Of the 256 patients with allo-HSCT performed between 
2019 and 2023, 73 paediatric patients (29%) were 
clinically diagnosed with GI-GVHD, of whom 35 (48%) 
had GI endoscopy completed. The characteristics of these 
35 patients are summarised in Table 2. Twenty-eight of the 
35 patients underwent endoscopic tissue biopsy pathology, 
and Table 3 details the endoscopic and histopathological 
grading, treatment, and prognosis of GVHD.

The main clinical symptoms of 35 patients with GI-
GVHD included diarrhoea (n=14), haematochezia (n=11), 
haematemesis and haematochezia (n=2), abdominal pain 
(n=3), abdominal pain (n=6), and nausea with vomiting 
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(n=2). Among the 15 patients with GI-GVHD complicated 
by TA-TMA, microthrombosis was observed in all cases 
on histopathological biopsy. Thirteen patients had sC5b-9 
>252 ng/mL. Two patients lacked sC5b-9 data because 
plasma sC5b-9 testing had not yet been performed in our 
center when they were treated. Thirteen patients had 
markedly elevated LDH, six had proteinuria, a progressive 
decreases in platelets in 9 cases and in haemoglobin in 13 
cases, and six had age-specific hypertension. 

Gastro-duodenoscopy only was carried out in 2 
patients, colonoscopy only in 10 patients, and combined 
gastro-duodenoscopy and colonoscopy in 23 cases. In this 
study, we summarised 35 paediatric patients with clinical 
manifestations of intestinal rejection, with abnormal 
changes in the mucosa of the gastric sinus (96%) in the vast 
majority of patients at gastroscopy, as well as distribution 
of lesions in the mucosa of the body of the stomach (52%), 
the fundus of the stomach (20%), and the duodenum 
(24%). At colonoscopy 14 patients did not have access to 
the end of the ileum due to difficulty in insertion of the 
colonoscope, so it was not possible to determine whether 

there were mucosal lesions at the end of the ileum in these 
14 patients. There were abnormal mucosal changes in the 
colorectum in 85% (28/33) of the patients, and abnormal 
mucosa at the end of the ileum in 42% (8/19) of the 
patients. Most of the lesions were scattered and some were 
distributed diffusely. The main lesions were mucosal 
oedema, florid and patchy congestion, lamellar erosions, 
ulceration, and mucosal exfoliation; one patient had old 
bleeding and two patients had active bleeding. Mucosal 
erosions and ulcers appeared to be mostly seen in the 
colorectal mucosa, mostly scattered shallow ulcers 
predominated, with deep and massive ulcers in the 
stomach of one of the patients. The main 
gastroduodenoscopic manifestations included mucosal 
congestion (n=25), oedema (n=15), erosion (n=16), 
ulceration (n=3), and old bleeding spots (n=1). The main 
colonoscopic manifestations included mucosal congestion 
(n=10), oedema (n=20), erosion (n=15), ulceration (n=14), 
and exfoliation (n=3), and active bleeding (n=2). Examples 
of endoscopic findings of the Gastrointestinal tract are 
shown in Figure 1. One patient, who underwent 

Figure 1 Examples for endoscopic findings of Gastrointestinal tract: (A) gastric ulcer; (B) colonic mucosal oedema; 
(C) Colonic epithelial oedema, partial absence of mucosal epithelium; (D) Cecal ulcers that bleed when touched.
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colonoscopy only, presented no organic damage. The 
grading of gastroduodenorectoscopic and colonoscopic 
manifestations according to Cruz-Correa8 was 6 cases of 
grade I, 6 cases of grade II, 12 cases of grade III and 10 
cases of grade IV.

Based on the histopathological findings of GI 
endoscopy, the clinical diagnosis of GI-GVHD could not 
be confirmed by histological biopsy as histopathological 
records were incomplete in seven patients. The clinical 
diagnosis of GI-GVHD was confirmed histologically in 24 
patients, representing 69% of patients who underwent 
endoscopy and 9% of all transplant recipients. The 
Lerner's9 histologic grades were grade I in five patients, 
grade II in eight, grade III in nine, and grade IV in two. The 
majority of patients (20/24) showed histological changes 
only in the lower GI tract, and four patients showed 
histological changes in both the upper and lower GI tracts. 
Biopsies reflect the entire histological spectrum of 
intestinal GVHD, including normal mucosa, crypt 
epithelial cell apoptosis, crypt destruction and loss, and 
mucosal denudation (Figure 2).

Four patients had nonspecific histological 
manifestations that did not correlate with the clinical 
diagnosis of GI-GVHD, but all had GI clinical 
manifestations. Patient 6 presented with subxiphoid 

abdominal pain and acid reflux. Gastroduodenoscopy 
revealed marked congestion and edema of the gastric body 
and sinuses with striated erosions. Patient 7 was infected 
with norovirus. Colonoscopy showed edema of intestinal 
mucosa, absence of vascular network, villous colonic 
mucosa, and flaky-like erythematous erosion in the 
descending colon and rectum. Histopathology seemed 
normal. Patient 12 showed fine particles over the entire 
duodenal mucosa under gastroduodenoscopy, and colon 
oedema, erosion, hyperemia, and bloody secretions under 
colonoscopy. Biopsy immunohistochemistry was 
consistent with CMV enteritis, and the microthrombosis 
visible in the blood vessels was consistent with TMA. In 
Patient 13, gastroduodenoscopy showed a huge ulcer of 2.0 
× 2.5 cm on the anterior wall of the stomach’s greater 
curvature, oedema and erosion of the surrounding mucosa, 
and scattered erosion on the posterior wall. No organic 
lesions were observed on the mucosa below the transverse 
colon, and histopathology seemed normal.

2. Endoscopic pathological changes in patients 
with GI-GVHD complicated with viral enteritis or 
TA-TMA

Among the 24 patients with histopathologically 
confirmed GI-GVHD, the intestinal mucosa of 15 had 

Figure 2 Histology of acute graft-versus-host disease of the colon. (A) and (B) Crypt epithelial cell apoptosis; (C) Crypt abscess; (D) 
Distortion of the crypt fossa structure; (E) Destruction of crypt fossa structure; (F) Suspected microthrombus deposits in the lumen of the 
vessel.
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histopathologic changes consistent with GVHD, including 
crypt structure disruption, mucosal crypt number 
reduction, apoptosis of crypt epithelial cells, crypt 
abscesses, and TMA-related changes such as 
microthrombus deposition in the mucosal vasculature also 
visible in endoscopy. Ten patients had cytomegalovirus 
anemia and three paediatric patients had combined 
cytomegalovirus enteritis. Heterogeneous large cells were 
seen in the interstitium of patient 15's cecum, which was 
positive for CMV antigen in combination with 
immunohistochemistry. A fecal examination in Patient 22 
detected cytomegalovirus DNA (4.681×109 copies/mL). 
Patient 23 showed a few atypical cells during 
histopathological examination of the intestinal wall tissue 
at the end of the ileum. Immunohistochemistry was positive 
for CMV antigen. Deep ulcers in Patient 26 were visible 
under endoscopy. Histopathology detected giant cells with 
viral inclusion bodies in the gastric sinus, ileocecal valve. 
Immunohistochemistry was positive for CMV antigen. 
Patient 28 was diagnosed with EBV infection as molecular 
pathology was positive for EBER in the antrum, cecum, 
and transverse colon. Histological results confirmed GI-
GVHD in all these viral infection cases.

3. GI-GVHD treatment and prognosis 
No acute adverse events occurred after the endoscopic 

procedure, and all patients tolerated the endoscopic 
examination and GI biopsy. 

Seventeen patients started anti-GVHD therapy 
according to clinical criteria before endoscopy, and biopsy 
confirmed the diagnosis of clinical GI-GVHD in 15 (88%) 
patients, who continued to receive anti-GVHD therapy. 
Another 4 patients with negative biopsies tapered off anti-
GVHD medication. Seventeen of 28 patients changed 
treatment because of biopsy results, 4 patients developed 
hormone dependence, 4 patients developed hormone 
resistance. Ten patients were treated with a clear diagnosis 
of intestinal GVHD after colonoscopy and intensified anti-
GVHD therapy such as methylprednisolone dosing, 
addition of immunosuppressants or biologics. Six patients 
with mild GI-GVHD improved with first-line anti-GVHD 
therapy. Of the 35 patients, 26 improved with treatment. 
Nine patients had died, one due to recurrence of AML, five 
of TMA, three of septic shock.

Discussion

Despite the great advances in paediatric HSCT in the 

past decades, one of the toughest challenges is how to 
improve the quality of survival of paediatric HSCT 
recipients and to reduce the associated complications. 
Paediatric patients post-allo-HSCT are prone to 
complications such as intestinal GVHD, viral enteritis, TA-
TMA, and antibiotic-associated diarrhoea, which have 
been difficult to identify based on clinical presentation 
alone.17 GI endoscopy is one of the most important means 
of diagnosing and treating GI diseases, and it is also 
suitable for the diagnosis and differential diagnosis of GI-
GVHD because of its tolerability and safety. Although GI 
endoscopy can provide biopsies for histopathological 
examination, enteroscopic biopsies cannot be performed 
safely in some patients with GI-GVHD, as most patients 
with GI-GVHD are associated with severe 
thrombocytopenia and a marked tendency to bleed. Thirty-
five patients included in this study had a median platelet 
(PLT) value of 119×109/L at the time of colonoscopy, and 
nine of them were transfused with platelets prior to 
endoscopy. Oh et al18 demonstrated that the risk of bleeding 
from endoscopic biopsy was significantly elevated when 
blood PLT was <50×109/L. All patients in this study 
tolerated endoscopy and gastrointestinal biopsy, and there 
were no acute adverse events after endoscopic procedures.

There is a correlation between the histological 
diagnosis of the upper and lower GI tract. GI-GVHD is not 
only lower GI tract GVHD but also whole GI tract GVHD, 
and our test also showed that GI-GVHD is present in the 
upper GI tract. In our study we summarised 35 patients 
with clinical presentation of intestinal symptoms, out of 
which 4 patients had upper GI GVHD, for example, things 
like anorexia, nausea and vomiting may be the upper GI 
tract GVHD. For atypical clinical manifestations, 
therefore, both gastroscopy and colonoscopy need to be 
performed. For all patients who underwent complete 
colonoscopy are mainly diarrhoea with watery stools, 
which may be accompanied by abdominal cramping pain 
and, in severe cases, GI bleeding. Of the 35 patients who 
developed GI-GVHD in this study, 13 developed moderate 
to severe lower gastrointestinal bleeding, of whom 4 died. 
GI-GVHD combined with GI bleeding often indicates a 
poor prognosis and are an independent predictor of 
transplant-related death, with a mortality rate approaching 
40% in such cases.19,20

In this study, a possible association was found between 
endoscopic presentation, such as mucosal erosions, ulcers, 
and mucosal exfoliation, and grade 3-4 GI-GVHD. Of the 
24 paediatric patients whose diagnosis of clinical GI-
GVHD was confirmed by histological biopsy, erosions and 
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ulcers or even mucosal exfoliation were seen in the mucosa 
of 18 patients, and 11 patients had a histological grading of 
grade III-IV. However, due to the insufficient sample size 
of the study, a histological grading of grade III-IV could 
not be further analyzed statistically. This was confirmed by 
Kreft et al.21 However, this correlation has not been 
established at this time.22 However, almost all cases of GI-
GVHD with histological grade 4 showed macroscopic 
changes consistently observed on endoscopic biopsy. 
Furthermore, 7 of these 24 patients (29%) with 
histologically confirmed GI-GVHD had a histological 
grade was lower than the clinical grade, and 8 (33%) had a 
histological grade was lower than the endoscopic grade. 
Notably, some patients exhibited severe clinical 
manifestations but had only mild pathological damage. 
With increasing clinical experience, clinicians could 
proactively administer anti-GVHD treatment in severe 
cases, resulting in improved treatment outcomes.

On the other hand, endoscopically, the mucosa of 2 
patients in this study showed normal or slightly abnormal 
findings, while histologically, mucosal damage up to grade 
3 GI-GVHD could be seen. This could be due to subtle 
changes in monocyte apoptosis, disruption of isolated 
crypts, or tiny erosions, which are consistent with the 
histological diagnosis of GVHD but cannot be detected by 
conventional endoscopy.23 Some studies have shown that 
the concordance between the macroscopic and histological 
findings in acute GVHD was as low as 38.9% and that a 
difference of two grades or more was observed in 28% of 
the cases.24,25 In this study, the agreement between 
macroscopic and histological manifestations was 39.29%, 
and differences of two or more grades were observed in 
21.43% of cases. Therefore, endoscopy biopsies of normal 
and abnormal mucosal tissues are essential for a reliable 
diagnosis. The GI mucosa might appear normal in mild GI-
GVHD cases, while in moderate cases, it might present 
with diffuse oedema and congestion. In severe cases, GI-
GVHD might lead to ulcers in the stomach, small intestine, 
and colon and large mucosal shed areas.26

In our study, the incidence of intestinal GVHD was 
29% (73/256), and we believe that the prevalence of 
GVHD in patients with GI symptoms after allo-HSCT is 
high, but not all biopsies show histological manifestations 
of GI-GVHD, and even if histological features of 
gastrointestinal bacterial or viral infections are found, 
although negative histological manifestations cannot 
exclude GI-GVHD, positive histological manifestations 
can further confirm the clinical diagnosis of GI-GVHD and 
guide targeted treatment. Based on clinical diagnostic 

criteria of GI-GVHD, 17 patients were started on anti-
GVHD therapy prior to gastrointestinal endoscopy, and 
biopsies confirmed the diagnosis of clinical 
gastrointestinal GVHD in 15 patients (88%), and 10 
patients intensified their anti-GVHD therapy after 
the diagnosis was clarified by colonoscopy. 
Methylprednisolone or immunosuppressants had to be 
gradually reduced or discontinued in patients with negative 
histopathological results and improved GI symptoms to 
avoid unnecessary long-term immunosuppression. 
Cautious management was needed for those with 
continued symptoms but negative biopsy results, as the 
lesion might be in the GI tract but was not detected by 
endoscopy. Also, the low status of patients with severe 
intestinal GVHD and thrombocytopenia may limit the 
invasiveness of endoscopy, so biopsies are usually selected 
only from obvious sites of mucosal lesions. Due to the 
possible inconsistent distribution of GI-GVHD lesions in 
the digestive tract, the choice of gastroscopy or 
colonoscopy and the depth that colonoscopy should reach 
have been debated in recent years.27,28

This study involved 24 patients with histologically 
confirmed GI-GVHD. Among them, 4 cases were 
complicated by CMV enteritis, 1 case by EBV enteritis, 
and 15 cases by TA-TMA. The early clinical 
manifestations were all similar and difficult to 
differentiate. Timely gastrointestinal endoscopy with 
biopsy pathology can assist clinicians in promptly 
adjusting treatment strategies. Currently, there are limited 
reports on the endoscopic findings of GI-GVHD, iTMA, 
and intestinal CMV infection in paediatric patients 
following allo-HSCT. Furthermore, no standardised 
criteria for the diagnosis of iTMA have been established. 
Gastrointestinal endoscopy with histopathological biopsy 
remains the gold standard for diagnosing both GI-GVHD 
and iTMA in paediatric patients. 

The main limitation of this study is its retrospective 
nature, not all patients with a clinical suspicion or diagnosis 
of GI-GVHD underwent GI endoscopy, which prevented us 
from determining its true sensitivity. In addition, this study 
had some limitations as the number of patients was small, 
and the study lacked data comparison, making it impossible 
to obtain statistically significant results. Nevertheless, our 
study demonstrates the importance of GI endoscopy and 
histologic biopsy for the diagnosis of intestinal 
complications in paediatric patients with HSCT. However, 
multicenter prospective clinical studies with large samples 
are needed next to further improve the diagnosis and 
treatment of GI-GVHD through GI endoscopy.
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