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The gut microbiome has emerged as a critical factor influencing cancer progression, 
treatment response, and complications in hematology and oncology. Fecal microbiota 
transfer (FMT) is being explored as a novel biotherapeutic strategy, yet the knowledge 
and attitudes of healthcare professionals towards its clinical use remain poorly defined. 
We conducted an international survey of 152 healthcare professionals, including 
hematologists, oncologists, transplant specialists, and others. Most respondents were 
affiliated with academic centers (66.0%) and practiced primarily in hematology (48.0%) or 
transplantation (34.0%). Awareness of the microbiome’s clinical relevance was 
widespread, but perceptions of microbiome profiling and FMT remained cautious. 
One-third of participants were in favor of routine microbiome profiling, while half 
considered it promising but still investigational. Direct clinical experience with FMT was 
limited: only 20.4% had prescribed it and 14.5% had referred patients. Nonetheless, over 
half indicated they would consider adopting FMT in the near future. The main reported 
barriers to broader use included limited regulatory approval (63.8%), logistical or supply 
challenges (57.9%), and physician skepticism or lack of knowledge (51.3%). Despite these 
challenges, more than 70% of respondents expressed strong interest in further education, 
standardized guidelines, and training opportunities to support safe and effective 
implementation. This survey highlights a strong enthusiasm regarding 
microbiome-based interventions in cancer and transplantation care. While current 
clinical use remains limited, healthcare professionals recognize the therapeutic potential 
of FMT and call for structured education, multidisciplinary collaboration, and clear 
regulatory frameworks to enable its integration into routine practice. 

INTRODUCTION 

The human gut microbiome is increasingly recognized as a 
critical regulator of host immunity, metabolism and treat
ment outcomes in cancer care.1 Advent of sequencing tech
nologies have revealed strong links between the compo

sition of gut microbes and host cells, thus and responses 
to therapy in hematology and oncology.2,3 Disruption to 
intestinal microbial diversity, which is often induced by 
chemotherapy, antibiotics or haematopoietic cell trans
plantation (HCT), has been linked to infectious complica
tions, immune dysregulation, metabolic imbalance and re
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duced survival.4‑6 Loss of microbial diversity in particular 
has been associated with a higher incidence and severity of 
graft-versus-host disease (GVHD), as well as increased non-
relapse mortality.7,8 In addition, use of broad-spectrum an
tibiotics and gut microbiota dysbiosis in the weeks before 
CD19-CAR-T cell infusions has been demonstrated to be as
sociated with significantly reduced overall survival and pro
gression or relapse of the malignant disease.3,9,10 

Fecal microbiota transfer (FMT) is a strategy that re
stores the balance of microbes in the gut by transferring 
microbiota from healthy donors.11,12 It has demonstrated 
remarkable efficacy in treating recurrent Clostridioides dif
ficile infection.13,14 Encouraged by these results, FMT is 
now being investigated in oncology, HCT and cellular ther
apy.12,15‑17 Early clinical studies suggest potential benefits 
in managing steroid-refractory GVHD, reducing post-trans
plant infections, and enhancing responses to immune 
checkpoint inhibitors.18,19 Nevertheless, FMT remains in
vestigational in hematology and oncology, with limited im
plementation outside of clinical trials due to regulatory, 
safety and logistical concerns.12,20 

Healthcare professionals play a pivotal role in adopting 
novel therapeutic strategies. Their knowledge and percep
tions are crucial in bridging the gap between emerging mi
crobiome science and patient care. However, little is known 
about the current awareness of and adoption towards mi
crobiome-based interventions among oncologists, hema
tologists, and HCT specialists. It is crucial to identify ex
isting knowledge gaps and perceived barriers in order to 
guide educational initiatives and develop consensus guide
lines that will support the safe and effective implementa
tion of these interventions. 

This international survey was therefore designed to as
sess healthcare professionals’ knowledge, adoption and 
practices regarding the microbiome and FMT in hematol
ogy and oncology. By providing insights into current per
ceptions, the study will inform future strategies for in
tegrating microbiome-based interventions into standard 
cancer and HCT care. 

MATERIALS AND METHODS 

All members of the International Academy for Clinical 
Hematology (IACH; www.iach.org) with an interest in allo
geneic HCT and GVHD were invited to participate in this 
survey in April 2025. A questionnaire was distributed, fol
lowed by two reminders. The questionnaire included the 
following sections: demographic and professional back
ground, self-reported knowledge of the microbiome, aware
ness and perceptions of FMT and other microbiome-tar
geted interventions, attitudes toward microbiome profiling, 
educational needs and barriers to implementation. Re
sponses were collected anonymously. Descriptive statistics 
were used to analyze data and are expressed as frequencies 
and percentages. 

RESULTS 

A total of 152 responses were received from approximately 
1,000 invited healthcare professionals (response rate ap
proximately 15%). Respondents originated from more than 
40 countries across Europe, Asia, Africa, and the Americas. 
The demographic and professional characteristics of the 
participants are summarized in Table 1 . 

INSTITUTIONAL AND PROFESSIONAL 
BACKGROUND 

The majority of respondents were affiliated with academic 
hospitals/university centers, followed by public hospitals, 
private hospitals, and research institutes. Almost half of 
the participants reported hematology as their main area of 
clinical practice, while one-third specialized in HCT. 

PERCEIVED IMPORTANCE OF FMT 

Most respondents considered FMT highly relevant to im
proving outcomes in hematology and oncology. The major
ity rated it as very important (65.8%) or moderately im
portant (28.3%). Only a small minority regarded it as 
minimally important (3.3%) or were unsure (2.6%). None of 
the respondents considered it unimportant. 

Opinions varied regarding the most appropriate time for 
introducing FMT into cancer or haematopoietic cell trans
plant care. The most frequent choice was curative or adju
vant use in combination with other established therapies 
(37.5%). Preventive use, such as before/after antibiotics or 
high-dose chemotherapy, was endorsed by 32.9% of re
spondents. Early intervention, based on detection of mi
crobiome disruption, was supported by 15.8%, while 6.6% 
believed it should be reserved for use only after standard 
therapies have failed. A small proportion (7.2%) were un
certain. 

CLINICAL EXPERIENCE WITH FMT 

Direct clinical experience with FMT was limited (Figure  
1A). Clinical experience referred to any prior use of FMT, 
including participation in clinical trials, compassionate use 
programs, or routine clinical practice according to local 
regulations. 

When considering both actual and potential clinical uses 
of FMT among all respondents, the most frequently cited 
were GVHD (65.8%), and recurrent Clostridioides difficile in
fection (58.6%). Other reported contexts included multi-
drug-resistant bacteria eradication (46.1%), cancer im
munotherapy-related colitis (30.3%), neutropenic 
enterocolitis (25.7%), and resistance to immune checkpoint 
inhibitors (17.8%). A smaller proportion did not indicate 
the indication (7.9%) or mentioned other conditions (2.0%). 

Awareness of existing clinical guidelines or position 
statements regarding FMT in oncology and hematology was 
generally limited. More than half of the respondents 
(53.9%) reported being unaware of any guidelines. A 
smaller proportion indicated awareness without having ap
plied them clinically (23.7%), while 17.1% stated that they 
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Table 1. Demographic and professional characteristics of survey respondents (n = 152)           

Characteristic n (%) 

Practice setting 

– Academic hospital / University medical center 100 (66.0) 

– Public hospital 29 (19.3) 

– Private hospital 9 (6.0) 

– Research institute 8 (5.3) 

– Other 6 (3.9) 

Primary specialty 

– Hematology 73 (48.0) 

– Hematopoietic cell transplantation 52 (34.0) 

– Medical oncology 8 (5.3) 

– Infectious diseases 4 (2.7) 

– Gastroenterology 3 (2.0) 

– Clinical microbiology 2 (1.3) 

– Other 10 (6.7) 

Countries with the highest participation 

– France 12 (8.1) 

– Turkey 11 (7.4) 

– Italy 8 (5.4) 

– Spain 6 (4.1) 

– Greece 5 (3.4) 

– India 5 (3.4) 

– United Kingdom 5 (3.4) 

– United States 5 (3.4) 

Countries represented by fewer than five respondents included Germany (n = 4), Egypt (n = 4), Romania (n = 4), Serbia (n = 4), Canada (n = 3), China (n = 3), South Africa (n = 3), 
Tunisia (n = 3), and more than 30 additional countries. 

had already used such guidelines in practice. A minority 
(5.3%) were uncertain. These findings suggest that al
though some clinicians have begun to reference or imple
ment guidance on FMT, the majority do not currently iden
tify established recommendations in their clinical practice 
environment. 

PERCEPTIONS OF FMT: PATIENTS VERSUS 
PHYSICIANS 

From the patient perspective, as reported by clinicians who 
already used FMT, acceptance of FMT was generally fa
vorable but not universal. About one-third (32.9%) of re
spondents indicated that most patients are open to receiv
ing the treatment when it is thoroughly explained. Another 
30.9% had mixed reactions, with some hesitance remaining. 
A smaller group (5.3%) reported frequent resistance among 
patients. From the physician perspective, the main concern 
was the absence of clinically demonstrated safety profile 
of the intervention. A total of 37.5% considered FMT safe, 
based on published data, and 34.9% rated it as acceptable 
though with potential risks. However, 16.5% stated that the 
safety remained unclear until supported by additional clin
ical trials, and 11.2% reported no opinion. 

Taken together, these findings suggest that while pa
tients can often be reassured through appropriate coun
seling, physicians themselves retain a degree of caution, 
primarily regarding safety and the strength of supporting 
evidence. This dual perspective underscores the importance 
of both patient education and further clinical validation to 
promote broader adoption of FMT in oncology and hema
tology. 

BARRIERS TO CLINICAL ADOPTION 

In parallel, several obstacles were identified as limiting the 
broader clinical use of FMT in oncology and hematology 
(Figure 1B ). These results highlight that beyond scientific 
and clinical uncertainties, regulatory, logistical, and edu
cational challenges remain major impediments to the in
tegration of FMT into standard hematology and oncology 
practice. 

FUTURE PERSPECTIVES 

Expectations for the next five years were largely optimistic 
(Figure 1C ). Finally, when asked about the regulatory clas
sification of full-ecosystem microbiotherapies, over one-
third of respondents viewed them as biological medicinal 
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Figure 1. Survey results illustrating healthcare professionals’ clinical experience (       A), perceived barriers to     
implementation ( B), and future perspectives (    C) regarding fecal microbiota transplantation (FMT) in hematology         
and oncology.   

products, one-third (33%) favored classification as indus
trial-grade pharmaceutical products under GMP, and 16% 
supported the creation of a new regulatory category for mi
crobiome-based therapies. 

DISCUSSION 

This international survey provides new insights into 
healthcare professionals’ knowledge and practices regard
ing the microbiome and FMT in hematology and oncology. 
First, while recognition of the microbiome’s potential role 
is widespread, most participants considered microbiome 
profiling as promising but not yet standard-of-care. This 
cautious stance reflects the current status of microbiome 
science, where translational evidence is strong but prospec
tive; randomized clinical trials are still needed to support 
routine clinical use.16,20 

Secondly, the uptake of FMT in clinical practice remains 
low, with fewer than one-quarter of respondents having 
direct experience of it. However, the majority expressed 
willingness to adopt it as soon as evidence and regulatory 
approval become available. This emphasizes both the en
thusiasm and the existing barriers, particularly regulatory, 
logistical, and educational. 

Thirdly, a significant proportion of respondents identi
fied educational gaps, expressing a lack of confidence in 
their ability to explain microbiome-based interventions to 
patients. This finding emphasizes the need for structured 
training programs and consensus guidelines, ideally de
veloped by international societies, to ensure the safe and 
effective implementation of these interventions. Finally, 
the survey emphasizes the importance of multidisciplinary 
collaboration, given that microbiome interventions overlap 
with the fields of hematology, oncology, infectious diseases, 
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gastroenterology and microbiology. Such collaboration is 
essential for designing protocols, standardizing procedures 
and ensuring patient safety. 

Our study has several limitations. First, the response 
rate was relatively low (approximately 15%), which may 
have introduced selection bias. Healthcare professionals 
with a particular interest in the gut microbiome or FMT 
were likely more inclined to participate, potentially leading 
to an overestimation of awareness and enthusiasm regard
ing microbiome-based interventions. Second, respondents 
originated predominantly from academic and specialized 
centers, limiting the generalizability of our findings to 
other healthcare settings. In addition, the limited number 
of respondents outside Europe precluded a meaningful re
gional comparison, although regulatory frameworks and 
access to FMT vary considerably across countries and re
gions. Future international surveys with broader and more 
balanced geographical representation should specifically 
address these regional differences. Finally, the attitudes re
ported in this survey may not fully reflect actual clinical 
practice.This survey reveals enthusiasm regarding micro
biome profiling FMT in hematology and oncology. Despite 
limited clinical experience, most professionals recognize 
the therapeutic potential of microbiome interventions. 
However, significant barriers remain, including lack of reg
ulatory approval, standardization, and clinician training. 
Educational initiatives, multidisciplinary collaboration, 
and robust clinical trials are urgently needed to enable the 
safe and effective integration of microbiome-based thera
pies into cancer and transplantation care. 
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