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ABSTRACT
Fecal microbiota transplantation is best understood as an effective and inexpensive therapy for
recurrent Clostridium difficile infection but fecal donor selection and screening should be
periodically revised. Here, we review current recommendations for selection and screening of fecal
donors for fecal microbiota transplantation. We recommend considering diabetes mellitus, prior
cardiovascular events, and clinical healthcare exposure as fecal donor exclusion criteria until more is
known about the association of these conditions with the human gut microbiome. We review the
non-bacterial members of the human gut microbiome, associations of the gut microbiome with
colorectal malignancies, the human gut resistome and how these may impact future donor
screening recommendations. Collaboration between clinicians, clinical laboratory scientists, industry
and regulatory agencies will be critically important for continued improvement in donor selection
and screening.
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Introduction

The last decade has seen a dramatic expansion in
understanding of the composition and function of the
microbiota of the human gut. Advances in genetic
sequencing techniques and bioinformatics approaches
to analyze large amounts of data have advanced our
capacity to query the relationship of the microbiome,
the sum genetic material of the microbiota, to human
health and disease. As more is understood about the
influence of the human gut microbiota, basic science
and clinical trial data should be rapidly incorporated
to translate benefits and limit risk to patients through
updated donor and stool screening for fecal micro-
biota transplantation (FMT).

FMT is best understood as an effective, inexpensive
and apparently safe method for clinical enrichment of
human gut microbiota to treat recurrent Clostridium
difficile infection (RCDI). Risk of Clostridium difficile
infection (CDI) is thought to be driven by loss of
diversity of the gut microbiota, or dysbiosis, as a com-
plication of antibiotic use. The negative impacts of
CDI in the United States include an epidemiologic
burden of disease of 434,000 infections and 29,000

deaths in 2011 and may contribute up to 4.8 billion in
2008-value adjusted US dollars.1,2 CDI has a high like-
lihood of recurrence, which can have diminishing
cure rates when successive episodes are treated with
additional antibiotics. The reported 90% cure rate for
RCDI treated with FMT, with few reported adverse
effects, underscores the need for rapid and continued
improvement in understanding of this treatment.3-6

While the practice of preparing human stool to
treat human disease has been traced back 1700 years,
the benefits of FMT have only recently begun to be
clarified in modern structured clinical trials.7 And
though FMT is best understood as treatment of RCDI,
interest in microbiota enrichment for other clinical
indications is expanding. As of September 1, 2016,
there are 197 clinical trials registered under the terms
“FMT,” “fecal microbiota,” and “fecal microbiota
transplantation” on www.clinicaltrials.gov for indica-
tions as varied as primary sclerosing cholangitis, non-
alcoholic steatohepatitis (NASH), type II diabetes mel-
litus, irritable bowel syndrome, inflammatory bowel
disease, hepatic encephalopathy and eradication of
colonization by multi-drug resistant organisms
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(MDRO).8 Increasing numbers of academic medical
centers have established FMT programs in an attempt
to meet the demand for an effective, inexpensive treat-
ment of RCDI. Still, expansion of these programs, not
to mention home preparations of FMT guided by
resources like YouTube instructional videos, has
greatly outpaced evaluation of safety parameters and
long-term treatment outcomes, which prompted the
Food and Drug Administration (FDA) to regulate its
use. While the FDA has released statements regarding
donor screening and FMT for treatment of RCDI,
they continue to exercise enforcement discretion, and
some guidance remains in draft form.

There have been very few structured clinical trials
and no published long-term safety data to inform
optimal donor selection beyond expert opinion. In
addition, there may be future changes in FMT regula-
tion, including which indications require Investiga-
tional New Drug (IND) applications, oversight of
donor selection, screening and stool banking practi-
ces.9,10 As an example of the importance of donor
selection, outcomes for FMT for Inflammatory Bowel
Disease (IBD) in particular may be sensitive to donor
selection and the donor stool microbiota diversity.11-13

Here we review the various current recommenda-
tions for stool donor selection and screening for FMT
product, donor screening test performance character-
istics and validation issues of tests that were designed
and validated for diarrheal disease. We also consider
how donor testing may change to reflect evolving
understanding of microbiome diversity indices and
implications of associations with metabolism and the
gut microbiome, cardiovascular disease, colorectal
cancer and multi-drug resistant organisms on donor
selection and screening.

The FDA and regulation in flux

The FDA announced in May of 2013 its intent to clas-
sify stool processed for FMT as a biologic agent and
regulate fecal material as a drug used for treatment of
human disease. Subsequently, the FDA issued revised
guidance in response to feedback, indicating a decision
to exercise enforcement discretion, which allows
licensed healthcare professionals to administer FMT
without an IND only for RCDI. By request of the
FDA, a joint society recommendation for selection
and screening of donors was released in 2013 as an
open letter from the presidents of the Infectious

Diseases Society of America (IDSA), American Society
for Gastrointestinal Endoscopy (ASGE), North Amer-
ican Society for Pediatric Gastroenterology, Hepatol-
ogy and Nutrition (NASPGHAN), American
Gastroenterological Association (AGA) and American
College of Gastroenterology (ACG).14 These joint
society recommendations were largely informed by
the foundational recommendations of the FMTWork-
group, which were published in 2011.15 FDA guidance
for FMT remains in flux but ideally, their ultimate reg-
ulatory decisions would standardize donor selection
and screening to reduce risk without overly limiting
access.

Guidance from professional societies and the FDA
suggest a preference for selecting stool donors who are
known to the patient or providers. On the other hand,
clinical trials and case reports show a general trend
toward sourcing stool (which is often banked) from
screened donors unknown to patients. Thus, overarch-
ing recommendations are not fully keeping in step
with the apparent trend of clinical practice. Indeed,
the most recent draft guidance for industry from the
FDA seems to suggest that stool banking organiza-
tions like OpenBiome would not be included in the
IND enforcement discretion exception and that they
would be required to submit an IND for their opera-
tions. If this draft guidance is enforced and stool banks
are not prepared, or if there is not a viable commer-
cially manufactured alternative FMT product avail-
able, the burden of donor screening may be shifted to
local institutions by default. Indeed, multiple authors
have argued that instead of pursuit of a centralized
manufacturing facility as would be seen in small mole-
cule and non-FMT biologic therapeutics that FMT
material should instead be regulated as a tissue more
analogous to decentralized blood banking practices.16-
18 Close collaboration between the FDA and leaders of
infectious disease and gastroenterology professional
societies is needed to ensure appropriate and relevant
regulatory oversight while ensuring access to FMT.

Current donor selection and screening guidance

In their initial 2011 recommendations, Bakken et al
outlined several key issues to consider when selecting
donors. These recommendations and subsequent
updates have used blood donor screening as a robust
medicolegal analogy to fecal donor screening with
donor questionnaires and laboratory testing.16,17,19
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This informs much of current published guidance to
use questionnaires to identify risk for diseases for
which there are no valid laboratory tests (or for which
there may be an undetectable early-stage or window-
period) and to use appropriate diagnostics for diseases
which can be tested.15 Since the FDA’s announcement
in 2013, there has been incremental revision in donor
selection and screening practices with input from
experts and donor screening data from public stool
banking organizations.20,21 A summary of published
donor screening protocols is shown in Table 1. Still,
the relative merits of selecting donors known or
unknown to patients, though a subject of much specu-
lation, are largely undefined.22-24 Further research on
the relative merits of donor selection and screening is
needed.

As concerns about transmission of infectious and
classically non-infectious diseases related to the gut
microbiome remain, mitigating harm to recipients
has remained the primary driver of the current
framework of strict exclusion criteria for donors.
For example, many screening recommendations
include testing asymptomatic donors for pathogens
that have not been documented to be transmitted
via the fecal-oral route. However, the limited num-
ber of harmful effects directly attributed to FMT to
date may be an encouraging signal that current
screening is effective for avoiding short-term harm.
Reported serious adverse effects in published trials
are most commonly due to procedures related to
FMT rather than the transplanted fecal material
itself. Wang et al recently published a systematic
review of adverse events of FMT. They identified
50 relevant articles reporting outcomes for 1089
patients who were treated with FMT.25 The major-
ity of articles reviewed included case series and
case reports (and thus were without a control
group for comparison), although the article did cite
4 randomized controlled trials. They found a 28.5%
(310/1089) overall incidence of adverse effects after
FMT for all indications, the majority of which were
minor and included abdominal discomfort, diar-
rhea, transient fever, nausea, vomiting and consti-
pation. Slightly higher rates of adverse effects were
reported in upper routes of administration com-
pared with lower, though there have been no clini-
cal head-to-head trials to evaluate the effect of
route of administration. Recent randomized con-
trolled studies have also shown that rates of these

minor adverse effects were similar in treatment and
control groups, suggesting that they are not neces-
sarily intrinsic to the FMT material.3,26

Currently, clinical trials that are approved by the
FDA under an Investigational New Drug (IND) appli-
cation are chiefly submitted as Phase I clinical trials
and as their results are published, understanding of
safety and attributable adverse effects of FMT will
improve. Further, a national registry for FMT out-
comes data was recently announced, which will also
enhance short- and long-term safety end point data
collection and feedback into appropriate donor selec-
tion and screening.27

Limitations of screening asymptomatic donors

There is consensus on the importance of screening
donors for potentially transmissible conditions
related to the gut microbiome. However, the use of
laboratory tests beyond the indications for which
they were clinically validated raises important
issues. For example, use of tests in populations
with lower prevalence than the original reference
population could increase the number of false posi-
tive results. On the other hand, use of nucleic acid
based diagnostics on formed stool instead of watery
stool may decrease the sensitivity by decreasing the
number of true carriers detected if there are inade-
quate primers for the sample being tested.28 Two
recent reports of donor screening practice out-
comes indicated that only 6–10% of screened
donors were ultimately found to be eligible for
stool donation.20,21 Detection of viruses (namely
norovirus and rotavirus) and parasites of unclear
or variable pathogenicity (Endolimax nana, Blasto-
cystis hominis and Dientamoeba fragilis) were
among the most common reasons for exclusion
based on stool testing.20,21

Notably, protozoa are frequently found in stool of
healthy individuals. In one study, 32.5% of healthy
fecal donors were found to have Blastocystis by triple
feces test (TFT), compared with 13.3% of patients
with active ulcerative colitis.29 Much higher rates have
been reported in other studies ranging from 50–100%
Blastocystis colonization in healthy individuals in
industrialized countries and Senegalese children
respectively.30 Detection of Blastocystis by PCR has
been associated with higher microbiota diversity and
lower abundance of Enterobacteriaceae, and has
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inconsistently been associated with irritable bowel
syndrome (IBS).31-33 However, the literature on this
topic is inconsistent.

Screening stool for potential pathogens is a criti-
cally important step in reducing risk to FMT
recipients. However, for C. difficile and other

Table 1. Summarized Donor Screening Recommendations14,15,19,21

Initial Screen � Health questionnaire similar to that of AABB for blood donors
Consider:
� Provider visit for history and physical examination

Inclusion Criteria � Age > 18
� Feeling well at time of donation
� Able to provide informed consent
� Children may donate with parental consent and child’s assent

Exclusion Criteria � High-risk behaviors:
o Injection or other illicit drug use
o Known exposure with HIV, HBV or HCV infection in previous 12 months
o Unprotected intercourse or intercourse with sex worker in previous 12 months
o Tattoo or piercing within previous 6 months
o Incarceration or history of incarceration
� Risk factors for variant Cruetzfeldt-Jakob disease
� Known current communicable disease
� Any of the following in the previous 4 weeks: fever, vomiting, diarrhea or other symptoms of infection
� Any of the following in the previous 8 weeks: vaccinations, injections or contact with a recipient of the smallpox vaccine
� Any of the following in the previous 12 months: blood transfusion, accidental needle stick or blood exposure
� International travel within previous 6 months to areas of high risk of travelers’ diarrhea
� Household members with active gastrointestinal infection
� Receipt of antibiotics in the previous 3 months
� History of intrinsic gastrointestinal disease, including inflammatory bowel disease, irritable bowel syndrome, chronic

constipation, gastrointestinal malignancy or prior major gastrointestinal surgery or procedure
� Strong family history of colorectal cancer involving 2 or more first-degree relatives
� History of autoimmune or atopic illness
� History of ongoing immunomodulatory therapy
� History of other malignancy or ongoing chemotherapy
� History of metabolic syndrome obesity, or moderate to severe malnutrition
� History of chronic pain syndromes, neurologic or neurodevelopmental disorders
Consider:
� Diabetes mellitus
� History of cardiovascular event or stroke

Blood Testing � HAV IgM
� HBV surface antigen
� HCV antibody
� HIV 1and2 immunoassay
� Testing for syphilis (classical sequence or reverse sequence per local laboratory)
Consider:
� Human T-cell Lymphotrophic Virus (HTLV 1and2)
� Epstein-Barr virus, JC Virus, BK Virus
� Hepatitis B virus core antibody, Hepatitis B virus surface antibody
� Strongyloides stercoralis, Schistosoma spp serologies

Stool Testing � Clostridium difficile�

� Routine bacterial culture for enteric pathogens (Salmonella, Shigella, Campylobacter and Escherichia coli serotype O157)
� Ova and parasites examination, if travel history suggests
Consider by donor or recipient characteristics:
� Giardia
� Cryptosporidium
� Isospora and Cyclospora
� Rotavirus
� Norovirus
� Listeria spp
� Vibrio spp
Possibly Consider:
� Vancomycin-resistant Enterococcus culture
� Methicillin-resistant Staphylococcus aureus culture
� Helicobacter pylori
� Dientamoeba fragilis
� Blastocystis hominis
� Entamoeba histolytica

Frequency of Testing � Initial laboratory screening should be within 4 weeks of stool donation
Consider:
� Repeat screening if donor is still active after 4–8 weeks

Additional Considerations � Complete blood count, liver function tests, electrolytes and creatinine

Note. HIV - human immunodeficiency virus, HAV - hepatitis A virus, HBV - hepatitis B virus, HCV - hepatitis C virus.
�Off-label C. difficile toxin gene polymerase chain reaction testing is most commonly recommended, although off-label antigen, toxin enzyme immunoassay or
toxigenic culture are also likely appropriate.
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gastrointestinal pathogens more generally, polymerase
chain reaction (PCR) based tests have not been vali-
dated for this purpose. Ruling out asymptomatic
toxin-forming C. difficile colonization is of particular
interest when identifying potential donors for FMT as
a therapy for CDI. Studies of rates of asymptomatic
colonization with C. difficile have suggested overall
rates of 7.6% in otherwise healthy community-dwell-
ing adults in Japan using culture followed by PCR
toxin assay.36 In a more recent study from 2013–2015
in Montreal, 4.8% of patients screened were identified
as carriers by PCR toxin assay performed on rectal
swabs at time of hospitalization.37 While it is apparent
that several healthy individuals will be asymptomati-
cally colonized with C. difficile, efficient screening for
this is not well described and there is no FDA
approved test for this indication. Most assays cur-
rently in use were validated on loose or watery stools
and not for the well-formed stools donors would be
anticipated to produce.

Screening by toxigenic culture would be the pri-
mary alternative test of choice for screening of asymp-
tomatic carriers, however it is impractical due to cost
and processing times and is no longer performed by
many clinical laboratories. Commercial C. difficile
PCR assays are approximately 90% sensitive and 95%
specific as compared with toxigenic culture in valida-
tion studies of patients with loose stool, with higher
reported sensitivities compared with antigen test-
ing.38,39 Notably, PCR diagnostics for symptomatic
CDI may result in over diagnosis compared with toxin
enzyme immunoassay (EIA) tests, though in the case
of screening, this is likely an acceptable bias.40,41 Off-
label rectal swab PCR testing for asymptomatic car-
riers has been used in at least one study.37 However,
further clinical validation of C. difficile PCR testing is
urgently needed to evaluate its use for screening of
asymptomatic individuals.37

Similarly, PCR-based multiplex panels that have
been developed for rapid identification of other
bacterial, viral and parasitic pathogens in infectious
diarrhea have been developed compared with cul-
ture of loose/watery stool specimens.42 While most
donor screening recommendations suggest stool
culture, antigen testing and microscopic examina-
tion for ova and parasites as a means of screening
for asymptomatic carriage, a study to validate gas-
trointestinal pathogen panels for asymptomatic
pathogen colonization could potentially reduce

costs to stool banking programs and improve effi-
ciency of screening.

Using non-toxigenic C. difficile strains as a means
to outcompete toxigenic strains is being tested in clini-
cal trials.26 Validated commercial assays testing alter-
native PCR targets that identify donors colonized with
non-pathogenic strains of C. difficile, while ruling out
asymptomatic carriage of other viral, bacterial and
protozoal pathogens would be a helpful inclusion cri-
terion for ideal stool donors. Understanding how to
effectively screen donors will help to streamline logis-
tical processes, while protecting the health of FMT
recipients.

Antibiotic resistance screening and the resistome

Where the microbiome is the sum of microbiota
genetic information, the sum of antibiotic resistance
genes in a sample has been referred to as the resis-
tome. Rapid molecular diagnostics for bacterial antibi-
otic susceptibility is an area of intense interest and
active investigation. Many questions remain about the
relative utility and most appropriate combination of
phenotypic and genotypic assays for antibiotic resis-
tance and integration with healthcare “big data” sys-
tems.43,44 Case reports and case series have shown that
FMT can effectively reduce the overall number of anti-
biotic resistance genes as well as eradicate colonic col-
onization by MDRO.45,46 Some have advocated for a
whole genome sequencing approach to screening for
antibiotic resistance while others have indicated that
the field is changing too rapidly to establish action-
able/understandable platforms and that this approach
is much more costly.47,48 One of the most attractive
features of FMT for CDI is that it is a non-antibiotic
based approach to treatment of an antibiotic-associ-
ated illness. Clinical trials are underway to evaluate an
extension of this premise to decolonize patients with
MDRO colonization for whom antibiotics may have
selected for multi-drug resistance. Further study, per-
haps including integration with microbiology labora-
tory phenotypic testing results, is needed to identify
an ideal complement of molecular and phenotypic
diagnostic screening; however, we recommend screen-
ing donors for carbapenem-resistant Enterobacteria-
ceae, vancomycin-resistant Enterobacteriaceae and
frequent contact with healthcare as additional donor
exclusion criteria.
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Microbiome diversity indices

Beyond screening for infectious diseases and specific
taxa associated with classically non-infectious diseases,
clarification of normal gut microbiome diversity may
allow for tests of deviation from this norm through
microbiome diversity indices.49 As antibiotic use is a
known risk factor for CDI, there is interest in charac-
terizing the effects of specific antibiotics on micro-
biome diversity to more fully inform their clinical use.
For example, fidaxomicin has been reported to have a
microbiome-sparing aspect when used for treatment
of C. difficile.50 Further, recent studies have investi-
gated the specific impact of antibiotics on subsequent
C. difficile infection.51-53 Microbiome diversity indices
may provide a way to evaluate unexpected impacts of
a drug and how they modulate risk of subsequent
MDRO infection or colonization. Whether such meas-
ures of diversity will be operationalized with nucleic
acid sequencing techniques, or simple surveillance cul-
ture results as a surrogate for dysbiosis, is still unclear.

Screening for non-bacterial members of the gut
microbiota

Much of our understanding of the human gut micro-
biome has grown from the simultaneous emergence of
increasingly affordable and efficient sequencing tech-
nology and the evaluation of the clinical application of
FMT for CDI as it relates to dysbiosis. However, our
grasp of roles that non-bacterial microbes like viruses,
Archaea, fungi and parasites may play in human
health and disease is still very limited.

Most work to date evaluating the viral constituents
of the gut microbiome suggests that phages make up
the majority of viruses in both healthy and dysbiotic
individuals.54-56 Yet outcomes from these studies sug-
gest differing models of the roles of viruses and range
of normal diversity. Some work suggests that there are
components of a shared healthy virome, while others
suggest that increased phage diversity was seen in
patients with IBD.56,57 It bears mention that many of
these viral sequence reads correspond to lysogenic and
temperate phages, which could theoretically be har-
bored in bacteria in a manner that is challenging to
describe as distinct from the bacterial microbiota. Fur-
ther, these studies may provide more questions than
answers in clarifying whether the role of phages is that
of predator to prey, engine of genetic recombination
and diversity generation, or still some other purpose.

Still, as none of these studies of the viromes of healthy
individuals identified viruses known to infect human
cells, and human gut viromes are not yet defined well
enough to establish universally desirable profiles if
they do exist, screening for asymptomatic shedding of
known pathogenic viruses is likely the most appropri-
ate manner to proceed.

Eukaryotes are also frequently found in stool of
healthy individuals. Further complicating understand-
ing of burden and occurrence of Blastocystis and Dien-
tamoeba is their intermittent shedding in the gut,
which limits testing validity.34,35 Neither Blastocystis
nor Dientamoeba are clearly or consistently estab-
lished as direct pathogens, though it is likely a reason-
able practice to exclude donors with Blastocystis and
Dientamoeba while the topic continues to be investi-
gated, (including the possibility that the presence of
Blastocystis may be beneficial) if alternative healthy
donors are available.30 The investigational use of hel-
minths with intent to modulate immunological path-
ways of the gut for IBD and other indications is
beyond the scope of this review. Further study of the
significance of protozoal detection in stool is needed.
The investigational use of helminths with intent to
modulate immunological pathways of the gut for IBD
and other indications is beyond the scope of this
review.

Fungi are frequently found in stool culture as well
and are thought to also play important roles in gut
microbiome function and disease. Similar to the
observed diversity from bacterial sequencing reads
compared with culture methods, several fungal genera
and species are identifiable by molecular tests but are
challenging or impossible to culture. Unfortunately,
while rapid sequencing approaches for bacterial
genetic reads have matured relatively quickly, fungal
sequencing techniques are still in varied stages of
development.58 Further, interpreting sequence reads is
complicated because databases with known fungal
sequence reads for assignment to operational taxo-
nomic units (OTU), are not as robust as those for bac-
terial reads and may have more errors.58 Further
study is needed before recommendations can be made
about routine stool screening for fungal organisms.

Screening for obesity and metabolic diseases

In addition to screening for known pathogens, most
fecal donor screening programs exclude donors above
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a body mass index (BMI) of > 30 kg/m2, metabolic
syndrome or patients with moderate to severe malnu-
trition. A particularly striking example of the impact
of donor selection was reported by Alang and Kelly, in
which a patient was effectively treated for RCDI but
became obese after FMT from an obese but otherwise
healthy donor known to the patient.59 Though donors
are screened for malnutrition and metabolic syn-
drome, it may be appropriate to exclude donors for
other metabolic disorders as well, since studies have
suggested that even some disorders not previously
considered to be infectious are associated with the gut
microbiome.

The influence of the microbiome on nutrition
and metabolic disease is suggested by proximity of
the microbiota to the intestinal tract, but only
recently beginning to become more clear. Key
influences and associations of the gut microbiome
in health and disease are shown in Figure 1. In
particular, associations with bacterial metabolites
like blood levels of trimethylamine N-oxide
(TMAO) and thrombosis, atherosclerosis and car-
diovascular events appear to suggest a mechanism
of cardiovascular risk modulation after animal pro-
tein ingestion.60,61 Further, insulin sensitivity may

be improved after FMT and microbiome differences
between malnourished children in Bangladesh may
account for differences in growth rates after thera-
peutic food interventions.60,62 Many of these studies
found strong associations between bacterial micro-
biota and objective clinical outcomes, however,
parameters like TMAO levels are not routinely
screened in most laboratories. Nor is it likely that
testing for novel microbiota metabolites identified
in the future will be feasible to scale up. Thus, rou-
tine laboratory screening for these factors is
unlikely to be a practical or cost-effective endeavor.
As the risk of transmission of these classically non-
communicable diseases through donor feces is
unclear, it may be prudent to exclude donors with
known cardiovascular disease, stroke or history of
diabetes mellitus in addition to exclusion of donors
with obesity, metabolic syndrome or malnutrition.

Future studies to evaluate FMT to reduce risk of
these conditions should clearly describe their donor
recruitment and screening strategies and ideally indi-
cate if donors adhere to a vegetarian, vegan or other
specific diet to aid evaluation of long-term outcomes
given the time period over which many of these condi-
tions are thought to develop.

Figure 1. Established influences and health conditions associated with the human gut microbiome. MDRO denotes multi-drug resistant
organism.
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Screening for oncogenic potential

Multiple pathways have been described by which the
human gut microbiome could potentially influence
the development of colorectal cancer, including viru-
lence factors, local immunoregulatory interactions
and toxic metabolites.63,64 The influence of the human
gut microbiome in development of colorectal cancer
echoes a theme of its influence in other conditions in
apparent redundancy in operational taxonomic units
(OTUs) that can result in similar functional results.
Despite this redundancy in function in the micro-
biome, multiple studies have shown significant associ-
ation of Fusobacterium spp with the development of
colorectal cancer and others have suggested that Fuso-
bacterium nucleatum is associated with clinical fea-
tures included in staging and outcomes of colorectal
cancer.65,66

In addition, Zackular et al developed a composite
stool screen for colon lesions that improved pre-test
probability testing and sensitivity for detection of
colon adenomas and carcinomas. Still, it is not entirely
clear if routine screening of stool will correlate with
mucosal biofilm colonies, which have been associated
with right-sided colorectal cancers in particular.67-69

There are currently insufficient data to operational-
ize a screening recommendation for microbiota-
related oncogenic potential. For example, an argument
could be made to consider restricting the age of fecal
donors to below 50 y of age, beyond which colon can-
cer is known to increase in incidence. On the other
hand, it is conceivable that a well-screened donor over
this age may have a less oncogenically-risky micro-
biota and may be favorable for transplantation com-
pared with a younger donor of unknown colorectal
malignancy risk. As understanding of associations
with malignancy and the gut microbiome improve,
donor screening recommendations should continue to
be updated.

Future directions for donor screening

Although there has been much speculation and enthu-
siasm about the influence of the gut microbiome on
human health and disease, ongoing collaboration
between clinical specialists, clinical laboratories, stool
banking organizations, pharmaceutical companies
and regulatory agencies will be of primary import.
Much work remains on describing which components
of the gut microbiome constitute keystone members.

Alternatively, it may be the case that ecological princi-
ples of microbial community organization and signal-
ing may be more important than specific keystone
taxa. Still, improved understanding in healthy micro-
biome indices may allow opportunity for clinical
interventions to improve microbiota resilience against
insults. Further study of conditions that have been
associated with the human gut microbiome will clarify
which appear more likely to be causal, which should
be considered in donor selection and screening and
which may appropriate for further clinical trials of
safety and efficacy.

Beyond selecting ideal donors for FMT for RCDI,
in the future, it may be relevant to select specific
donors for specific FMT indications by relative diver-
sity in keystone populations. Long-term outcomes
databases and centralized adverse effect reporting may
inform best practices for donor selection, means of
manufacturing fecal material for transplantation and
optimal routes of administration. Long-term follow
up in patients with more diverse comorbidities,
including patients with cancer or who are otherwise
immunocompromised may elucidate pharmacomicro-
bial interactions. Further clarification of healthy
microbiome indices may streamline stool screens, low-
ering cost of screening and FMT overall, ultimately
increasing access. Ongoing collaboration with clini-
cians, industry and regulatory agencies and feedback
to donor selection and screening processes will likely
prove to be the most important factors in optimizing
outcomes while reducing risk to patients.
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