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Abstract

Background: With increasing number of clinical trials relating to fecal microbiota

transplantation (FMT), it is crucial to identify and recruit long‐term, healthy, and

regular fecal donors.

Objective: We aimed to report the outcomes of screening and recruitment of fecal

donors for FMT.

Methods: Potential donors were recruited via advertisement through internal mass

emails at a university. They were required to undergo a pre‐screening telephone

interview, a detailed questionnaire, followed by blood and stool investigations.

Results: From January 2017 to December 2020, 119 potential donors were

assessed with 75 failed pre‐screening. Reasons for failure included: inability to come

back for regular and long‐term donation (n = 19), high body mass index (n = 17),

underlying chronic illness or on long‐term medications (n = 11), being healthcare

professionals (n = 10), use of antibiotics within 3 months (n = 5) and others (n = 13).

Forty‐four donors completed questionnaires and 11 did not fulfill the clinical

criteria. Of the remaining 33 potential donors who had stool and blood tests, 21

failed stool investigations (19 extended‐spectrum beta‐lactamase [ESBL] organisms,

one Clostridioides difficile, one C. difficile plus Methicillin Resistant Staphylococcus

aureus), one failed blood tests (high serum alkaline phosphatase level), one required

long‐term medication and nine withdrew consent and/or lost to follow‐up. In total,

only one out of 119 (0.8%) potential donors was successfully recruited as a regular

donor.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2021 The Authors. United European Gastroenterology Journal published by Wiley Periodicals LLC on behalf of United European Gastroenterology.

United European Gastroenterol J. 2021;9:1027–1038. wileyonlinelibrary.com/journal/ueg2 - 1027

https://doi.org/10.1002/ueg2.12160
https://orcid.org/0000-0003-2865-5992
https://orcid.org/0000-0001-5221-7349
https://orcid.org/0000-0002-6850-4454
mailto:Paulkschan@cuhk.edu.hk
mailto:siewchienng@cuhk.edu.hk
https://orcid.org/0000-0003-2865-5992
https://orcid.org/0000-0001-5221-7349
https://orcid.org/0000-0002-6850-4454
http://wileyonlinelibrary.com/journal/ueg2


Conclusion: There was a high failure rate in donor screening for FMT. Main reasons

for screening failure included high prevalence of positive ESBL organisms in stool

and failed commitment to regular stool donation.

K E YWORD S

COVID‐19 pandemic, donor recruitment, ESBL organisms, extended‐spectrum beta‐lactamase,
fecal donor, fecal microbiota transplantation

INTRODUCTION

Fecal microbiota transplantation (FMT) is defined as infusion of stool

from healthy donors to rectify the recipient's intestinal microbial

community by introducing micro‐organisms associated with a

“healthy” state to normalize microbiota composition and function.

Currently, FMT is recognized as an effective and approved therapy

for recurrent or refractory Clostridioides difficile infection (CDI) with a

cure rate of around 90% in patients who did not respond to antibiotic

therapy.1–3 There is a growing body of literature exploring the effi-

cacy of FMT in treating other gastrointestinal diseases, including

inflammatory bowel disease (IBD),4 irritable bowel syndrome,5

chronic constipation6 and pouchitis,7 etc. Moreover, FMT has been

used for treatment of diseases beyond the gastrointestinal tract,

including metabolic diseases like diabetes mellitus (DM), obesity,

neurological disorders like Parkinson's disease and autism etc.8–11

Thus, there is a huge demand for FMT donors.

With the increasing demand for FMT in daily practice and clinical

trials, a recent international consensus on stool banking for FMT has

been developed.12 Previous systematic review and meta‐analysis of

168 studies showed that there was heterogeneity in FMT donor

selection and less than 50% of studies screened donors for trans-

mittable pathogens, including Giardia, Isospora, Cyclospora, Yersinia,

Escherichia coli O157, Aeromonas, vancomycin resistant Enterococcus,

meticillin resistant Staphylococcus aureus (MRSA), Helicobacter pylori,

rotavirus, norovirus, hepatitis E virus, cytomegalovirus (CMV), human

T‐lymphotropic virus and Epstein–Barr virus.13 In June 2019, the

Food and Drug Administration (FDA) of the United States has issued

a safety alert regarding the use of FMT in immunocompromised

patients, as two immunocompromised adults who received investi-

gational FMT developed invasive infections caused by extended‐
spectrum beta‐lactamase (ESBL)‐producing E. coli, with one case of

fatality.14 Therefore, it is crucial to develop a standardized screening

process for FMT donors to ensure safety.

Since the Coronavirus Disease 2019 (COVID‐19) pandemic from

December 2019, there has been concerns about the risk of fecal

transmission of SARS‐CoV‐2 virus.15 In view of this potential risk, the

FDA has issued another alert on additional screening procedures for

COVID‐19 symptoms and stool for SARS‐CoV‐2 RNA before dona-

tion in April 2020.16 We aimed to report the screening procedure,

characteristics, and outcomes of our FMT donors in Hong Kong.

MATERIALS AND METHODS

Potential donors were identified mainly by personal referral from

staff or from advertisement through the internal mass email system

of the Chinese University of Hong Kong, Hong Kong. There were

three parts of the screening process. Part 1 is a prescreening by

phone interview for potential donors to assess for preliminary eligi-

bility. During pre‐screening, questions asked included body mass

index (BMI), chronic illnesses, any regular usage of medication, any

usage of antibiotics within three months, family history of colon

cancer or IBD in first‐degree relatives, any regular contact with pa-

tients or clinical specimen and the availability for regular stool

donation in the long‐term (Table S1). Part 2 is a questionnaire‐based

assessment. All potential donors needed to complete two question-

naires after they passed the prescreening procedures. Potential do-

nors' information on risk of infectious disease, bowel habits and

history of gastrointestinal disease, past medical history and medica-

tions used, family history, travel history and social history were

collected via questionnaires (Table 1). All procedures were conducted

in the Center for Gut Microbiota Research located in the Prince of

Wales Hospital, The Chinese University of Hong Kong.

Donor inclusion criteria were adults between 18 and 50 years

old, with normal body weight (18 < BMI < 23), and without any

chronic diseases, which is defined as any condition that last 1 year or

more and require ongoing medical attention and/or limit activities of

Key summary

Summarize the established knowledge on this subject

� With the increasing number of clinical trials and practice

of fecal microbiota transplantation (FMT), there is a huge

demand of healthy fecal donors

What are the significant and/or new findings of this study?

� The failure rate in donor screening for FMT is extremely

high

� High prevalence of positive extended‐spectrum beta‐
lactamase organisms in stool and failed commitment to

regular stool donation contribute to the high failure rate

in donor recruitment for FMT
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TAB L E 1 Screening criteria of potential fecal donors

Potential donors will be excluded from donation if they:

Basic information � Aged <18 or >50 years

� Body mass index <18 or >23 kg/m2

� On regular medications

Risk of infectious diseases � History of hepatitis B, hepatitis C, tuberculosis, or HTLV

� History of anonymous sexual behavior, sexual activity with someone who uses intra-

venous drugs, sexual contact with a man who might have had oral or anal sex with

another man or male‐to‐male sex or been a sex worker or engaged in sexual activity

with sex worker

� History of acquiring a sexually transmittable disease

� Had sexual contact with someone who turned out to be infected with human immu-

nodeficiency virus, HTLV, hepatitis B or C, or syphilis

� Incarcerated or held in a lock‐up or detention center

� Had a tattoo or piercing/earrings in the past 6 months

� Had acupuncture in the past 6 months

� Received bovine insulin injection since 1 Jan 1980

� Received blood products or transplantation within 1 year

� Travel history to endemic regions with a high risk acquiring infectious pathogens within

the past 6 months, including India, Pakistan, and Africa

Bowel habits and bowel diseases � History of celiac disease, IBD, irritable bowel syndrome, idiopathic chronic constipation

or chronic diarrhea, gastrointestinal malignancy or known polyposis

� Have ever had blood in stool

� Have ever received gastrointestinal surgery

� First‐degree relative diagnosed with IBD or colorectal cancer under the age of 55

� Do not have regular bowel movements

� Have difficulty defecating or have abdominal cramps frequently (regularly more than

once a week)

Medical history and medications � History of malaria, trypanosomiasis, intestinal infestation (worms, parasites), systemic

autoimmunity diseases, atopic diseases, cardiovascular or metabolic syndrome, neuro-

logical diseases, chronic pain syndromes, congenital, chronic liver disease or any

malignancy

� History of depression, bipolar disorder, schizophrenia or delusional disorder, eating

disorder or other psychiatric illnesses

� Took antibiotics or probiotics within 3 months

� Took proton pump inhibitor or drugs for gastric problems regularly

� Took experimental medicine or experimental vaccine within 6 months

� Received live vaccine within 6 months

� Took immunosuppressive agents or drugs including growth hormone

Travel history � Have spent 5 or more years in Europe between 1 Jan 1980 till present

� Have spent 3 or more months in the United Kingdom from 1 Jan 1980 to 31 Dec 1996

� Have received blood transfusion in the United Kingdom or France between 1 Jan 1980

till present

� Have worked or lived for 6 or more months at United States Military bases in Europe

from 1 Jan to 31 Dec 1996

(Continues)
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daily living or both17 or significant past medical history. Donors

should not take any long‐term medications for the treatment of un-

derlying chronic medical illnesses. These include history of malaria,

trypanosomiasis, intestinal infestation (worms, parasites), systemic

autoimmunity diseases, atopic diseases, cardiovascular or metabolic

syndrome, neurological diseases, chronic pain syndromes, congenital,

chronic liver disease or any malignancy; history of depression, bipolar

disorder, schizophrenia or delusional disorder, eating disorder or

other psychiatric illnesses; took antibiotics or probiotics within

3 months; took proton pump inhibitor or drugs for gastric problems

regularly; took experimental medicine or experimental vaccine within

6 months; received live vaccine within 6 months and took immuno-

suppressive agents or drugs including growth hormone. A 3‐month

washout period from last antibiotic use was chosen as most

healthy individuals can achieve gut microbiome recovery 3 months

after antibiotic treatment. A study in healthy individuals receiving

antibiotics showed that the gut microbiome of majority of the in-

dividuals would recover to the baseline abundance level at 90 days.18

The upper age limit was chosen as such due to the increasing prob-

ability of chronic diseases or malignancy over 50 years. In addition,

both underweight (BMI < 18) and overweight (BMI > 23) have been

reported to affect the composition of the gut microbiota.19,20 Ap-

plicants were excluded if they had any risk factors for infectious

diseases which might be transmitted to recipients. Potential donors

who had irregular bowel habits, gastrointestinal diseases, past or

concurrent medical history and medication, family history of IBD or

colorectal cancer, and recent travel history were excluded. The de-

tails of screening criteria of potential fecal donors are shown in Ta-

ble 1. There was no dietary restriction for potential donors except

they were reminded to avoid raw foods and raw eggs to reduce the

risk of food‐borne infections such as parasitic infestations. Strict

vegetarians were excluded from FMT donation, as it is possible that a

specific diet might lead to nutrition deficiency21 and lower bacteria

diversity or altered microbiome profile22 which might impact the

efficacy of FMT. Dietary supplements such as vitamins were allowed.

Stool and blood screening tests (Table 2) would then be arranged

for the eligible potential donors to screen for any infectious agents,

including norovirus, rotavirus, bacterial infection, H. pylori, C. difficile,

drug‐resistant organisms and parasites. The potential donors would

be invited to come to Prince of Wales Hospital for stool donation

5 days per week for 3 weeks consecutively if they passed all the

above screening tests. Donors were required to fill in additional

health declaration form (symptoms of cough, fever, diarrhea, any

newly diagnosed diseases and hospitalization in the last 3 weeks)

before each donation. All stool samples would then be processed and

stored at −80°C freezer. All stool samples were then quarantined for

3 weeks and donors would be contacted at 3 weeks' interval to

ensure they do not have any clinical symptoms in the past weeks. The

quarantined stool samples from each donor would be pooled

together to repeat another round of infectious agents screening. The

batch of donor stools would only be released for clinical use if the

donor stool passed the repeated testing and the donor passed

the health declaration assessment. If a batch of donor stool failed

the above tests, all samples stored from the same donor in the cor-

responding batch would be discarded and further stool donation

would be suspended for several months according to physicians'

discretion. The same stool testing procedures would then be done

before the applicant can be reinstated as a healthy donor. All

recruited donors are required to have blood and stool tests every

year if they continue to be donors after 1 year. This is to ensure the

health of the donors and the safety of the FMT stool bank. If the

donor develops a new medical condition during follow‐up, he/she will

be suspended from stool donation according to physicians' discretion

and the samples will be withdrawn from the stool bank. The whole

donor screening procedure is shown in Figure 1a.

Since the FDA alert on ESBL E. coli septicemia after FMT in June

2019, we have added routine stool test for ESBL‐producing Entero-

bacteriaceae in our screening protocol. All potential donors would

have stool screened for ESBL‐producing organisms after passing the

questionnaires in part 1 and 2. Those who were screened positive for

ESBL would be excluded. For those who were negative for ESBL at

screening, they would have an additional ESBL screening on each day

of stool donation. Only those with consecutive negative ESBL results

would be used for FMT procedure (Figure 1a).

Besides, additional screening measures for SARS‐CoV‐2 (Table 3)

were implemented in July 2020 to further enhance the safety. All

potential donors were assessed for COVID‐19 symptoms (upper

respiratory tract symptoms and fever), travel history and close con-

tact with confirmed or suspected COVID‐19 cases within 30 days by

phone in addition to the routine pre‐screening in part 1. After passing

T A B L E 1 (Continued)

Potential donors will be excluded from donation if they:

Others � Pregnant or lactating

� Current/past smoker or current heavy drinker

� Regular contact with patients or clinical specimens or animals

� Strict vegetarian (refrain from animal products, eggs, dairy products, etc.)

� Have history of using drugs intravenously which were not prescribed by a clinician,

sniffed drugs, use of recreational drugs or taken illicit drugs

Abbreviations: HTLV, human T‐cell lymphotropic virus; IBD, inflammatory bowel disease.
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the pre‐screening phone interview and the questionnaires in part 2,

they were invited to undergo deep throat saliva (DTS) and stool for

SARS‐CoV‐2 testing.23 Before the start of donation sessions, all po-

tential donors were required to repeat DTS and stool for SARS‐CoV‐
2 testing. The donated fecal samples would then be stored at −80°C

freezer and quarantined for 3 weeks. A weekly pooled stool tests for

SARS‐CoV‐2 would be performed. After the 3‐week quarantine

period, potential donors were required to complete a post‐donation

health record and screened for any COVID‐19 symptoms or close

contact with COVID‐19 patients during the 3‐week donation period.

DTS and stool for SARS‐CoV‐2 testing were also repeated. If any of

the above tests failed, the whole batch of donor stool from the same

donor would be discarded (Figure 1b).

RESULTS

A total of 119 potential donors were assessed for eligibility from

January 2017 to December 2020 (Figure 2). There were 49 males

(41%) with an average age of 29 years old (range 17–60). A total of

75 subjects failed prescreening. The commonest reasons for failing

pre‐screening included: 19 (16.0%) were not available to come to

hospital for long‐term regular stool donation, 17 (14.3%) failed to

meet the BMI criteria (Four had BMI < 18, 13 had BMI > 23), 11

(9.2%) had long‐term medications or chronic diseases and 10 (8.4%)

had regular close contact with patients or clinical specimens

(Figure 2).

A total of 44 eligible potential donors completed the question-

naires, with 11 subjects further excluded from donation, leaving only

33 potential FMT donors. Reasons for exclusion were listed in

Figure 2.

Since the FDA alert on post‐FMT ESBL E. coli septicemia in

June 2019, we have added routine stool test for ESBL in our

screening protocol. The remaining 33 subjects were divided into

two cohorts, namely those before routine ESBL screening (n = 19)

and those after (n = 14). Before June 2019, 19 potential donors

who passed questionnaires were arranged to have stool and blood

tests: one subject failed due to testing positive for C. difficile, one

subject failed due to high serum alkaline phosphatase level, and

one subject was started on long‐term medications after blood and

stool tests. Sixteen potential donors passed the stool and blood

screening procedures, but half of them failed to return to donate

stool regularly. Finally, the remaining eight donors (Table S2) were

recruited with regular donation of fecal samples before June

2019.

After June 2019, 14 potential donors who passed questionnaires

were arranged to have stool test for ESBL‐organisms: 12 subjects

(85.7%) failed due to positive results for ESBL organisms; one subject

TAB L E 2 Blood and stool screening tests for potential FMT donors

Blood tests Stool tests

� Liver and renal function � Norovirus (RNA PCR)

� Fasting lipid profile � Rotavirus (antigen detection)

� C‐reactive protein � Bacterial (Escherichia coli O157, Shigella, Vibrio, Campylobacter)

� Complete blood count

� Hemoglobin Alc � Clostridioides difficile (GDH + PCR)

� Erythrocyte sedimentation rate

� Hepatitis A virus (Anti‐HAV IgM) � Multidrug‐resistant organisms (MDRA, MRSA, ESBL, CRE, VRE)

� Hepatitis B virus (HBs Ag or Anti HBc)

� Hepatitis C virus (Anti‐HCV)

� Hepatitis E virus (Anti‐HEV IgM)

� Human immunodeficiency virus (Anti‐HIV) � Parasites including: Clonorchis, Crytosporidium parvum, Giardia, Entamoeba histolytica,
Microsporidia, Cyclospora, Isospora

� Human T‐lymphotropic virus (Anti‐HTLV 1)

� Syphilis (VDRL) � Helicobacter pylori antigen

� H. pylori (Anti‐H. pylori IgG)

Abbreviations: Anti HBc, hepatitis B core antibody; CRE, carbapenem‐resistant Enterobacteriaceae; ESBL, extended‐spectrum beta‐lactamases; FMT,

fecal microbiota transplantation; GDH, glutamate dehydrogenase; HBs Ag, Hepatitis B surface antigen; HTLV, human T‐cell lymphotropic virus; IgM,

immunoglobulin M; MDRA, multidrug‐resistant Acinetobacter; MRSA, meticillin resistant Staphylococcus aureus; PCR, polymerase chain reaction; RNA,

ribonucleic acid; VDRL, Venereal Disease Research Laboratory; VRE, vancomycin resistant Enterococcus.
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lost contactwith the research team. The only one remaining donorwho

passed the stool for ESBL test failed to become an FMT donor even-

tually due to positive results for C. difficile and MRSA upon repeated

testing. ESBL testing was also arranged to all the previously recruited

eight donors (D1, D4, D8, D9, D15, D16, D18, D19). Seven out of eight

donors (87.5%) were found to be positive for ESBL organisms. We

F I GUR E 1 Screening procedure flow chart (a: before COVID‐19 era; b: after COVID‐19 era)
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retrospectively performed random testing of ESBL‐producing organ-

isms in any one of the previously donated stool samples received

during the first and third week of each month from each donor. The

overall ESBL positivity rate in the donated stool samples was 55.4%

and ranged from 0% to 100% in each donor (Figure 3a).

We also arranged ESBL‐organism testing for recipients, who

were selected for FMT according to three indications that is a ran-

domized controlled trial for DM or obesity, a pilot study for IBD and

recurrent C. difficile. The percentage of recipients screened to be

ESBL positive was 60%, 50% and 50% in the three groups respec-

tively (Figure 3b).

Since the COVID‐19 pandemic in December 2019, we further

implemented screening measures for SARS‐CoV‐2 to ensure the

safety of recipients starting from July 2020. After COVID‐19

pandemic, we screened 36 subjects and 35 of them failed in pre-

screening and questionnaires. The reasons of failure in these 35

potential donors included: inability to come back for regular and

long‐term donation (n = 9), BMI below 18 or over 23 (n = 6), lost

contact (n = 5), withdrawal from study (n = 5), intake of antibiotics

within 3 months (n = 4), age over 50 (n = 2), on long‐term medication

(n = 2), being healthcare professionals (n = 1) and use of probiotics

within 3 months (n = 1). The remaining one potential donor was

F I GUR E 2 Donor screening outcomes

TAB L E 3 Evaluation criteria for COVID‐19

Symptoms No cough, chills, sore throat, and fever within 30 days

Travel history Stayed in Hong Kong for past 30 days

Contact with cases No contact with confirmed or suspected cases within 30 days

Deep throat saliva test for SARS‐CoV‐2 (RT‐PCR)

Stool test for SARS‐CoV‐2 (RT‐PCR)

Abbreviation: RT‐PCR, reverse transcription‐polymerase chain reaction.
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tested negative for SARS‐CoV‐2 in both DTS and stool, but failed

stool screening for MRSA.

After the stringent screening process, only one (0.8%) out of the

initial 119 applicants was deemed suitable for donating healthy stool

samples. This donor was a Chinese man aged 21 with a BMI of 22.8.

DISCUSSION

Our study has shown that recruitment of FMT donors is extremely

challenging during the time of high prevalence of ESBL positivity and

the COVID‐19 pandemic. With the addition of stringent screening for

ESBL‐producing Enterobacteriaceae and SARS‐CoV‐2 amongst FMT

donors, the successful FMT donor recruitment rate dropped from

6.7% to 0.8%. Our screening success rate was lower than those

previously reported, even before the addition of ESBL‐producing

Enterobacteriaceae testing.24,25 A large proportion (86%) of healthy

population failed stool testing due to positivity for ESBL‐producing

Enterobacteriaceae. Besides, a high commitment of long‐term

donation is also one of the major barriers for FMT donations in

Hong Kong. Most of potential donors failed in the pre‐screening

phase as they are unable to commit to regular donation over a pro-

longed period of time, accounting for 16% of screen failure in the pre‐
screening stage. This was also reported by Sudarshan Paramsothy

et al. in which their recruitment rate of fecal donors was only 10% as

most of the subjects failed to meet the high commitment requirement

of long‐term stool donation.24

The donor selection criteria in Hong Kong are largely similar to

those reported by international societies12,26–28 on risk assessment

for infectious diseases, donors' medical history and medications used.

However, there are some differences in the practice in Hong Kong.

We also excluded subjects who had gastrointestinal surgery, those

with a history of cardiovascular diseases, chronic pain syndromes,

congenital or chronic liver disease, pregnant or lactating women,

current/past smoker or current heavy drinkers, strict vegetarians,

and subjects who had regular contact with patients or clinical spec-

imens or animals; the above was not mentioned in the previous

consensus by Cammarota et al. While some stool banks12,26,28 only

excluded subjects with a BMI of >30 kg/m2, we had a tighter limit

and would exclude those with a BMI < 18 or >23 kg/m2 according to

the definition of overweight in Asia.29,30 In terms of blood and stool

screening, given the high prevalence of H. pylori in Hong Kong, we

performed both serological assessment of H. pylori and stool testing

for HP antigen. We also checked for human T‐Lymphotropic virus

during donor screening while the previous consensus by Cammarota

et al. did not.

Before the FDA report on post‐FMT ESBL E. coli septicemia in

June 2019, majority of the stool banks did not check for ESBL‐
producing organisms in stool.31 However, fecal ESBL‐producing

Enterobacteriaceae (ESBL‐E) carriage is currently a global problem,

which can potentially lead to widespread infections with limited

therapeutic options. A recent systematic review revealed that the

global pooled prevalence of ESBL E. coli intestinal carriage in com-

munity was 16.5%, with the highest reported prevalence rate in

South‐East Asia (27.5%), followed by Western Pacific (24.5%).32,33 A

recent community study in Hong Kong showed that the prevalence of

ESBL‐E carriage was 52.8%.34 Thus, with the additional ESBL‐
producing organisms screening, 12 out of 13 potential donors

(92.3%) were excluded due to positive results. In the eight previously

recruited donors, seven (87.5%) were tested positive for ESBL or-

ganisms for at least once, indicating a very high positivity rate

amongst our potential donors. This is on the contrary to what have

been reported in another large stool bank in North America, where

none of the 571 potential stool donors were tested positive for ESBL‐
producing organisms in stool.28 The high rate of ESBL‐E fecal colo-

nization in Hong Kong can be explained by several factors, including a

densely packed population, high turnover of travelers, geographical

close proximity with mainland China and Southeast Asia, and the

consumption of raw vegetables, poultry and retail chicken meat.35–37

As Hong Kong is in the area with high ESBL‐E carriage, this is a

significant barrier for donor recruitment. To overcome this, we now

provide dietary suggestions to potential donors who are due for

screening and donation to reduce the rate of exposure to ESBL‐
producing organisms via specific food consumption.38 We also

F I GUR E 3 Extended‐spectrum beta‐lactamase (ESBL) status of
fecal microbiota transplantation (FMT) donors and recipients.
(a) ESBL test results of eight recruited donors after June 2019.
(b) Percentage of FMT recipients screened ESBL positive
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exclude travelers from certain high‐risk areas, including India, Egypt

and Thailand.39 Donors with consumption of two or more courses of

antibiotics within 6 months were also excluded from stool donation

so as to lower the risk of ESBL‐E carriage.34 Besides, another po-

tential solution to the high failure rate due to ESBL‐E positivity is to

apply the concept of patient‐donor CMV matching in the context of

hematopoietic stem cell transplantation (Table 4). There are three

main ESBL gene families, namely blaTEM, blaSHV, and blaCTX−M. The

blaCTX−M type can be further divided into five subgroups based on

their amino acid sequence: groups 1, 2, 8, 9 and 25. The commonest

ESBL gene isolated in Hong Kong was blaCTX−M with group 9 (68.1%)

and group 1 (25.8%).34 Further studies should be conducted to

explore the feasibility and safety to transfer FMT materials from

donor to recipient who carry the same group of ESBL‐producing

Enterobacteriaceae.

The emergence of the COVID‐19 pandemic created another

barrier for FMT donor recruitment. Fecal microbiota

transplantation is a potentially life‐saving procedure for patients

with recurrent or refractory C. difficile infection. Recruitment of FMT

donors should not be interrupted despite COVID‐19. However, with

more than 190 million people worldwide being infected,40 enhanced

screening of FMT donors for SARS‐CoV‐2 infection has been advo-

cated by various international expert groups.41–43 A specific vali-

dated molecular testing for SARS‐CoV‐2 should be done before FMT

donation. We have previously validated the protocol for stool SARS‐
CoV‐2 viral quantification using reverse transcription quantitative

polymerase chain reaction technique.23 However, there are case re-

ports of asymptomatic COVID‐19 subjects with positive SARS‐CoV‐2
RNA in stool.44 Prolonged shedding of SARS‐CoV‐2 virus in feces

after negative respiratory samples have also been reported45–48 and

the level of viral RNA presented in stool can fluctuate around the

margin of laboratory detection. Thus, in our screening protocol, all

potential donors were required to undergo stool and DTS tests for

SARS‐CoV‐2 at multiple timepoints (before start of the 3‐week

donation cycle, once a week during the 3‐week donation cycle,

once after completion of the 3‐week donation cycle). This is to ensure

the safety of the FMT recipients. So far, there has been no donor

diagnosed with confirmed SARS‐CoV‐2 infection by this vigorous

screening method.

With the development of the SARS‐CoV‐2 vaccination, this might

bring changes to the fecal donation for the FMT program. In general,

taking live or experimental vaccine within 6 months is one of the

exclusion criteria of potential fecal donors. It was suggested that

potential donors should wait 7–10 days after vaccination before

screening as subjects might be suffering from effects of COVID‐19

vaccines after vaccination, like fatigue, fever, headache, etc.49 The

currently available SARS‐CoV‐2 vaccine in Hong Kong are messenger

RNA vaccine (BNT162b2 by BioNtech) and inactivated vaccine by

Sinovac Biotech Ltd, which are not live vaccines. It is still possible

that the subjects may get COVID‐19 after vaccination even though

the risk is very low. Thus, for the safety of recipients, donors who

have completed SARS‐CoV‐2 vaccination are still required to un-

dergo SARS‐CoV‐2 screening until we have more data or evidence

for exemption.

Another major barrier for FMT donations is the high commit-

ment required for the whole process. In fact, 16% of subjects failed

pre‐screening as they were not able to come for donation every

weekday for a prolonged duration due to time constraints and

inconvenience. This has also been reported in other stool bank

centers.12,50,51 One possible solution is to recruit donors working

in/around the same hospital via mass media and posters (Table 4).

This may increase the donor uptake rate due to the shorter dis-

tance between the donors' workplace and the donation site. There

might be concerns that healthcare workers have a higher rate of

colonization by multidrug‐resistant organisms (MDRO). However, a

recent study suggests that healthcare workers have a similar

prevalence rate of MDRO as other staff who do not contact pa-

tients and/or specimens.52 Besides, stool tests of MDRO can screen

out MDRO intestinal carriers. As the status of MDRO carriage can

change if the donors keep donation for a prolonged duration,

screening tests should be repeated in a higher frequency of every

8–12 weeks.51

Other possible solutions to increase the number of recruited

donors include loosening the BMI criteria as BMI > 23 is the second

commonest failing reason during prescreening part in our cohort.

According to World Health Organization, obesity is defined as BMI

over or equal to 25 in Asian population.30 Therefore, it is reason-

able to increase the upper limit of BMI to 25 to avoid the inap-

propriate exclusion of potential donors. Furthermore, only 119

potential donors were pre‐screened for stool donation in our cen-

ter. To reach a wider population, promotion of stool donation via

social media is another possible solution. Lastly, a recent research

on the prevalence of ESBL‐producing E. coli in food in Germany

demonstrated that chicken meat (71.9%) had a significantly higher

proportion of ESBL positive samples than pork (12.1%) and beef

(4.2%).38 The Consumer Council in Hong Kong also found that over

60% of chicken meat in market were found to be containing ESBL‐
producing bacteria.53 Therefore, in the future, we could advise all

potential donors to consume less chicken meat and to cook the

meat thoroughly and be careful when handling raw meat and

TAB L E 4 Key actions to improve recruitment rate for FMT
donors

� Transfer FMT materials from donor to recipient who carry the same

group of ESBL‐producing Enterobacteriaceae

� Recruit donors working in/around the recruitment site via mass

media and posters

� Modify the criteria, for example, to increase the upper limit of body

mass index to 25

� Promote stool donation program via social media

� Provide dietary suggestions to potential donors, e.g., consuming less

chicken meat, cooking meat thoroughly, be careful when handling

raw meat, maintaining proper hygiene at all times to reduce risks of

getting infected

Abbreviations: ESBL, extended‐spectrum beta‐lactamases; FMT, fecal

microbiota transplantation.
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maintain proper hygiene at all times to reduce risks of getting

infected and remember to wash hands in order to minimize the

chances of becoming infected. The key points of possible solutions

are summarized in Table 4.

One of the strengths of this study is that the data was

collected from an institution which has offered FMT for the past

3 years, and provides real‐world data on donor screening and

recruitment. In addition, all the screening procedures were per-

formed in house, allowing us to access the data with regard to all

facets of FMT screening. There are also some limitations in this

study: first, the number of applicants was quite limited. Addition-

ally, the inter‐individual stool heterogeneity should not be

neglected even though we have used the same criteria to select

eligible donors. Gut microbiota in each individual is complex and

consists of different species of bacteria and non‐bacterial microbes

like virus, fungi, Archaea and parasites. For example, one donor

may have the components efficacious in treating CDI but not

IBD.54 However, the link between specific components of stools

from healthy donors and the treatment efficacy has yet to be fully

elucidated.55

In conclusion, it is hard to recruit regular and healthy donors for

FMT with a high failure rate during the screening process. With the

expanding indications and clinical trials of FMT, it is pressing to

standardize and improve stool donor screening procedures to ensure

safety for patients, and to achieve a higher donor recruitment rate so

as to ensure the sustainability of such services.
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