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PROTOCOL SUMMARY  

 

Gastrointestinal (GI) tract graft-vs-host disease (GvHD) is a major cause of post-allo-HCT 

morbidity and mortality. Patients with steroid-refractory GI-GvHD face a poor prognosis and 

limited therapeutic options. This is a non-randomized, open-label, phase 1 clinical study designed 

to assess the safety and efficacy of fecal microbiota transplantation (FMT) in treating grade IV 

steroid-refractory GI-GvHD. Patients will be enrolled after steroid-refractory GI-GvHD were 

diagnosed. All the patients were given second-line immunosuppressant treatment. Grade IV 

steroid-refractory GI-GvHD patients will be divide into two group: fecal microbiota 

transplantation with the health donor’s feces versus no fecal transplantation. FMT efficacy was 

evaluated using indexes of abdominal pain, diarrhea and bloody purulent stool at 14 and 21 days 

after the diagnosis of steroid-refractory GI-GvHD. The primary outcomes referred to clinical 

complete remission or partial remission. Secondary outcomes referred to PFS and OS at Day 90 

and the end of the research. Safety was evaluated according to adverse events during FMT and the 

whole follow-up period. 

 

AIMS 

 

The objectives are to (1) evaluate the safety of allo-FMT in treating grade IV steroid-refractory 

GI-GvHD  (2) evaluate efficacy of allogeneic fecal microbiota transplantation (FMT) in treating 

grade IV steroid-refractory GI-GvHD (3) assess differences in intestinal microbiota and cytokine 

between study arms. 

 

BACKGROUND 

 



As a treatment for most acute leukemia, the hematopoietic stem cell transplantation (HSCT) can 

offers a potential cure but may have many complications that include infections, multi-organ 

failure, and graft-versus-host disease (GvHD)1-3. GvHD, especially gut acute GvHD (GI-aGvHD), 

is a major cause of post-allo-HCT morbidity and mortality 3,4 

 

Conventionally, glucocorticoids are used in the first-line therapy for GI-GvHD. Unfortunately, 

almost half of the patients do not respond efficiently3-4. The survival of patients developing GI-

GvHD treated with standard steroid is in a range of 5–30%4-7. By far, no second-line treatments 

have been established and are urgently needed7. 

 

Human gut microbiota is associated with many chronic disease which is composed of more than 

100 trillion microbes8. The influence of intestinal microbiota on immune responses, including 

post-allo-HCT, has been increasingly recognized9-11, and became one of the main targets for the 

treatment of acute GvHD3,7. Under normal physiological condition, the diversity of gut microbiota 

in human GI tract is associated with intestinal inflammation and immune responses3,12 that may 

affect the outcome of GvHD treatment. As the intestinal microbial diversity collapses after allo-

HSCT 13,14, the abnormal gut microbiota may damage GI mucosa, and consequently influencing 

the immune response3. 

 

The fecal microbiota transplant (FMT), a procedure that use the clinical method of infusing a fecal 

suspension from a healthy donor into recipient’s GI tract, can quickly restore the recipient’s 

intestinal microbiota and repair the intestinal mucosal barrier, that may resolve the inflammatory 

response and readjust the immune system15,16. As a novel therapeutic method, FMT has been 

proven to be effective for recurrent clostridium difficile infection17,18.  

 

Our pilot study and other available research suggests that FMT can serve as a therapeutic option in 

treating steroid-refractory GI-GVHD3,13,14,19.  

 

OVERVIEW OF STUDY DESIGN/INTERVENTION 

Design 

 

Patients will be enrolled after steroid-refractory GI-GvHD were diagnosed. Patients will be divide 

into two group:  

1. Routine standard care with fecal microbiota transplantation with the health donor’s feces  

2. No fecal transplantation, routine standard care only. 

 

Intervention 

Donor Stool Collection20 

 

Exclusion criteria of donor  

History of drug use: Received antibiotics, laxative or diet pills within the past 3 months; Received 

immunomodulators or chemotherapy.  

History of diseases: History of all known infectious diseases, morbid obesity, diabetes, IBD, IBS, 

chronic diarrhea, constipation, colorectal polyps or cancer, 



immunocompromise, metabolic syndrome, allergy, and chronic fatigue 

syndrome. Major GI surgery (eg, gastric bypass) or systemic autoimmunity 

and other diseases or conditions potentially associated with specific changes 

in intestinal microbiota.  

Positive laboratory examination: Regular blood cell test, CRP, ESR, biochemical tests, Hepatitis G 

antibody, TB spot, Hp, Clostridium difficile colitis, blood virus: Hepatitis A 

IgM, Hepatitis B surface antigen, Hepatitis B core IgG and IgM, Antibodies to 

hepatitis B surface antigen, Hepatitis C antibody, HIV types 1 and 2 antibody, 

Syphilis, CMV,EB,  

Stool testing: Stool regular test, stool ova and parasites test.  

Others: High-risk sexual behaviors, incarcerated, gotten any tattoos or body piercings exposure to 

epidemic area within the past 3 months.   

 

Stool Collection20 

 

1. Feces collection: Collect all fresh feces with a sterilized container and transferred into blender. 

2. Fecal suspension Preparation: Add 500-1000 mL 0.9% saline to blender, mix with feces 

thoroughly to make suspension, then filter using the scan within the blender and collect 

suspension.  

3. Filter: Filter using a special micro-strainer for 4 times and collect suspension.   

2-3 were operated on automatic purification system (GenFMTer, FMT Medical, Nanjing, China). 

4. Centrifuge: Transfer suspension to 50 mL centrifuge tubes and centrifuge with 1200g for 3min.  

5. Wash: Discard the supernatant; Add sterilized saline to 50ml, mixed gently by up and down, 

centrifuge again.   

6. Repeat centrifuge and wash steps for 3-5 times   

7. Discard the most of supernatant, the ultimate deposit is the crudely purified fecal microbiota.  

8. Fecal microbiota suspension: Dilute the flora with 1.5-fold 0.9% normal saline; mix gently by 

up and down.  

9. Bacteria storage: The suspension also can be stored with 10% sterile pharmaceutical grade 

glycerol at -80℃. 

10. Other two mL sample will be obtained and store at -80℃ at least two years. 

 

Stool Sample Infusion20 

 

1. Thaw: The day before the infusion, frozen stool samples will be thawed in an 37℃ water bath.  

2. Centrifuge: Transfer suspension to 50 mL centrifuge tubes and centrifuge with 1200g for 3min.  

5. Wash: Discard the supernatant; Add sterilized saline to 50ml, mixed gently by up and down, 

centrifuge again.   

6. Repeat centrifuge and wash steps for 1-3 times   

7. Fecal microbiota suspension: Dilute the flora with 1.5-fold 0.9% normal saline; mix gently by 

up and down. 

8. FMT procedure: 150-200 mL liquid suspension (include ~ 60cm3 fecal flora and ~ 100 mL 

normal saline) is transplanted into patient’s mid-gut through tube.  

9. Subjects will be observed for up to two hours following sample administration. 



 

CRITERIA FOR SUBJECT ELIGIBILITY 

Criteria for diagnosing steroid-refractory gut GvHD 

 

They were diagnosed with steroid refractory gut aGVHD if any of the following characteristics 

presented:  

1. Lack of response to a treatment using 2 mg/kg per day or more methylprednisolone for at least 

72h; 

2. Progression of GI tract aGvHD to stage4 even after a treatment using 2 mg/kg per day or 

additional methylprednisolone for at least 72h; 

3. Progression of GI tract aGvHD from stage2 to stage3 or stage4 after 72h of daily 2mg/kg or 

additional methylprednisolone. 

 

Criteria for assessing the grades of GI GvHD22 

 

 

Subject Inclusion Criteria 

Inclusion Criteria: 

 

1. Adults (ages 18 to 75 years) who underwent allogeneic hematopoietic stem cell transplantation 

(HSCT) and developed gut Graft-versus-Host Disease (GvHD). 

2. Participants have steroid-refractory gut aGvHD. 

3. Steroid-refractory gut aGvHD is defined as “Criteria for diagnosing steroid-refractory gut 

GvHD” 

4. Grade IV steroid-refractory gut aGVHD. Grade is defined as “Criteria for assessing the grades 

of GI GvHD” 

5. Participants may have undergone allogeneic HSCT for any diagnosis at any time prior to 

developing aGvHD, and are not restricted to any specific conditioning regimen.  

6. Signature of informed consent by the legal guardians of patients. 

 



Exclusion Criteria: 

1. Prior inclusion to an interventional study. 

2. Known multi-drug resistance carriage prior to stool collection 

3. Uncontrolled infection (i.e. unresolved bacteremia, uncontrolled CMV infection) 

4. Resistant clostridium difficile infection 

5. Enterobrosis 

6. Complete ileus 

7. Irreversible organ failure 

8. Absolute neutrophil count < 500 cells/µL 

9. Absolute platelet count< 10 x 109 /L 

10. Other abnormal conditions that might interfere with the evaluation. 

 

TREATMENT/INTERVENTION PLAN 

 

Patients will be considered for this therapy and recruited by BMT Service physicians. Patients 

screened for this study may have routine evaluations performed by their BMT clinician. Informed 

consent will be obtained by one of the participating investigators and/or consenting professionals 

authorized to obtain consent. 

 

Patients who meet criteria (described above) will be divided into either undergo FMT, or will not 

undergo FMT. Immunosuppressant as the secondary-line therapy was given to all the patients. 

 

Patients in the control arm will receive standard transplant care alone. They will be monitored 

routinely during hospitalization and assessed by a BMT clinician. During this time, the study’s 

investigator’s and research team will follow the patient for any incidence of CDI, systemic 

infections, and GVHD; which are assessed by the patient’s treating BMT clinician. 

 

Within the FMT arm, fecal solutions will be prepared as described above and delivered into the 

intestine of the recipients within 2–4min through a nasojejunal tube or gastric tube. If needed, 

FMT was repeated in the following week. The tube will be removed following fecal infusion and 

the patient will be encouraged to stay sideways the next hour if possible. 

 

TOXICITIES/SIDE EFFECTS 

 

Serious adverse events (SAEs): death, life-threatening experience, inpatient hospitalization or 

prolongation of existing hospitalization, persistent or significant disability or incapacity or an 

important medical event 

 

Non-serious adverse events: dyspepsia, abdominal pain, nausea, vomiting, diarrhea, constipation, 

fever, inhalation without mechanical ventilation, others which not including in SAEs 



 

CRITERIA FOR THERAPEUTIC RESPONSE/OUTCOME ASSESSMENT 

 

FMT efficacy will be evaluated according to the severity of symptoms such as abdominal pain, 

diarrhea (frequency and volume), and bloody purulent stool within 14 and 21 days after FMT was 

accomplished. For abdominal pain score, 0.5 was given to occasional pain, 1 to mild pain, 2 to 

moderate pain, 3 to severe pain without intervention, and 4 to severe pain with intervention. 

Clinical remission was defined as a condition in which diarrhea and intestinal spasms and/or 

bleeding disappeared, or stool volume decreased by ≥500mL on average within 3 days. Clinical 

improvement was defined as a condition in which the stool volume decreased by <500mL, or the 

abdominal pain value and bleeding relieved. The period during follow-up with no progress of GI-

GvHD, no death, no GvHD involvement in other organs, no new infection with CMV and EBV 

were defined as Progression-free survival time (PFS)3. OS referred to the period from when 

steroid-refractory GI-GvHD was diagnosed to the end of research. 

 

Safety was evaluated according to adverse events (including death or drop-out) during FMT and 

follow-up time. 

 

CRITERIA FOR REMOVAL FROM STUDY 

 

Patients may be removed from the study at any point if they do not comply with BMT clinic 

follow-up or decide to withdraw from the study. 

 

BIOSTATISTICS 

 

SPSS16.0 (SPSS, Inc., Chicago, IL, USA) for statistical analyses was used to construct actuarial 

rate curves and to calculate log-rank hazard ratios (HRs) and significance determinations, Fisher's 

exact tests, and risk determinations. Cochran's and mantel-haenszel statistical methods examined 

the differences between the groups. The survival package from “R” statistical software (Vienna, 

Austria) was used for permutation tests. For the latter, variables were determined for each day of 

the patient's hospitalization and HRs, confidence intervals, and significance determinations were 

calculated using Cox proportional hazards models with time varying covariates. 

 

The clinical data showed that the mortality of Grade IV Steroid Refractory GI-GvHD was more 

than 60%. In the early stage of the study design, it was predicted that the treatment could reduce 

the mortality of patients to 5-10%. The sample size was estimated by sas9.4 software, taking α = 

0.05 (one side), test efficiency 1 - β = 0.8, the ratio of the experimental group and the control 

group was 1:1, and the estimated sample size was 11-18 cases. 

 

A significantly lower mortality of Grade IV Steroid Refractory GI-GvHD in the FMT arm 

compared with that of control will be considered a successful outcome. 

 

PROTECTION OF HUMAN SUBJECTS 

 



Consent process: Participation in this trial is voluntary. All patients will be required to sign a 

statement of informed consent. 

 

Risks: Diarrhea, fever and/or systemic infection. Benefits: FMT can potentially reduce the 

mortality of Grade IV Steroid Refractory GI-GvHD.  

 

Protocol Amendments and Study Termination: All protocol amendments will be 

reviewed and approved by the Institutional Review Board of First Affiliated Hospital of Soochow 

University before implementation. 

 

Costs: Fecal microbiota transplantation and biospecimen analysis will be performed free of 

charge to patients. 
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