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Case Report

Fecal Microbiota Transplantation for Refractory Clostridioides difficile Infection
Post Haploidentical Transplant for Pediatric Acute Myeloid Leukemia
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Abstract
Background: Clostridioides difficile (C. difficile) infections are common in immunosuppressed patients. Some-
times these are difficult to treat in post-bone marrow transplant situations.
Methods: A 2-year-old child with relapsed acute myeloid leukemia underwent a haploidentical bone marrow
transplant. He developed 30-40 episodes/day of loose watery stools on day +19. The stool was positive for C.
difficile infection. He failed oral vancomycin and metronidazole therapy. He received a fecal microbiota trans-
plant (FMT) on day +43. The donor was the same sister who donated hematopoietic stem cells.
Results: Three days later (day +46), stool frequency reduced from 22-24/day to 12-14/day. Color normalized to
yellow and consistency improved from watery to semisolid without blood. He was discharged from the hospital
10 days after FMT on oral vancomycin and nasogastric feeding. Stool tested for C. difficile 16 days after FMT
was negative and oral vancomycin was stopped.
Conclusion: Fecal microbiota transplant could be a useful modality in children with severe C. difficile infection
post-bone marrow transplant.
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Introduction
Clostridioides difficile (C. difficile) infection (CDI) is

a common cause of antibiotic-associated diarrhea1. Risk

factors for CDI in patients undergoing hematopoietic

stem cell transplant (HSCT) include antibiotic prophy-

laxis or treatment, transplant conditioning-related dis-

ruption of intestinal microbiota and mucositis, and

graft-versus-host disease (GVHD)2. Antibiotics are the

first line of treatment and are usually successful in bone

marrow transplant patients3; however, recurrence rates

are 20%-30% in children and adults after a single epi-

sode of CDI4. Fecal microbiota transplant (FMT) im-

proves intestinal dysbiosis by transferring a diverse

healthy microbiome from donor to recipient5. FMT re-

sults in the resolution of diarrhea in 90% of patients

with antibiotic-refractory CDI6. A randomized con-

trolled trial of duodenal infusion of donor feces estab-

lished superiority of FMT compared to vancomycin for

the treatment of recurrent CDI7. Even though data on

efficacy and safety of FMT in immunosuppressed pa-

tients continue to evolve, similar data in post-HSCT

settings is scarce. A case series of 7 patients with CDI

post-HSCT demonstrated its safety8. Data in the pediat-

ric HSCT setting is rare.

Case Report
A 2-year-old male with relapsed refractory acute

myeloid leukemia underwent haploidentical (5/10

matched sister) HSCT after conditioning with cyclo-

phosphamide, fludarabine, and melphalan. GVHD pro-

phylaxis consisted of post-transplant cyclophosphamide,

mycophenolate mofetil (MMF) and cyclosporine. He
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developed grade IV GVHD of skin and gut on day +10,

which presented as rashes on his palm and trunk and

diarrhea that resolved with steroids by day +15. The

transplant course was further complicated with cy-

tomegalovirus (CMV) reactivation on day +16 and was

treated with ganciclovir.

He developed 30-40 episodes/day of loose watery

stools on day +19. The stool was positive for CDI by

real-time polymerase chain reaction. Toxin was not

studied. Intravenous (IV) metronidazole was started.

The child was already on ciprofloxacin prophylaxis at

this time.

However, stool consistency and frequency remained

the same. Oral vancomycin was added on day +25 and

immunosuppression was reduced by stopping MMF and

reducing the steroid dose, which was eventually

stopped. Cyclosporine was continued. He developed per

rectal bleeding lasting 2-3 days. A colonoscopy on day

+29 showed multiple colonic ulcers. Colonic biopsy re-

vealed mild architectural abnormality with occasional

crypt dropout. Crypts appeared dilated and atrophic and

contained apoptotic debris. Lamina propria did not

show significant inflammation. No granuloma, parasites,

inclusions, or eosinophils were seen. CMV became

negative on day +32.

The child continued to have diarrhea and required

parenteral nutrition for electrolyte and fluid support.

Despite adequate therapy with metronidazole (6 days)

and oral vancomycin (14 days), stool was persistently

C. difficile positive.

On day +43, fecal microbiota transplantation (FMT)

was performed from her sister who donated HSCs. Her

viral workup was negative, her stool gastrointestinal

(GI) panel showed normal flora, and no abnormal GI

pathogen was detected in the examination. A fresh stool

sample was collected, and a fecal suspension was pre-

pared with 50 g of stool sample and 100 mL of normal

saline. The blended mixture was filtered and the filtered

fluid was collected in a 50 mL syringe. An upper GI

endoscopy was performed, and the suspension was re-

leased slowly under direct vision at the duodenojejunal

junction. The procedure was uneventful and the child

remained hemodynamically stable. Engraftment re-

mained robust during the entire process.

Results
Three days later (day +46), stool frequency reduced

from 22-24/day to 12-14/day. Color normalized to yel-

low and consistency improved from watery to semi-

solid. Now there was no blood, but intermittent mucus

was present. After two days of FMT, the stool examina-

tion was positive for C. difficile and remained positive

until day 8 of FMT. The child continued to have nutri-

tion issues with low albumin and other electrolyte ab-

normalities that were managed with parenteral nutrition/

nasogastric (NG) feeds and electrolyte supplementation.

He was discharged from the hospital 10 days after FMT

on oral vancomycin and nasogastric feeding. Stool

tested for C. difficile 16 days after FMT was negative

and oral vancomycin was stopped. By Day 21 of FMT,

stool frequency reduced to 8-9/day, consistency changed

from a semisolid to solid, and stool was yellow-colored,

containing occasional mucus and green color. Some

amount of mucoid diarrhea was expected to continue

till multiple ulcerations in the bowel healed. At a

follow-up of one year from HSCT and nine months

from FMT, the child was doing well with no recurrence

of CDI when he had a relapse of AML.

Discussion
High stool output in post-HSCT settings may be sec-

ondary to concomitant GI GVHD, CMV colitis, other

infections or high-intensity conditioning regimens, or

mucositis. Clinical presentation of diarrhea with the

resolution of GVHD (the child had both skin and gut

GVHD at onset) by day +15 makes this differential less

likely. The child’s CMV had become negative; however,

diarrhea was new onset on day +19. This also makes

CMV colitis unlikely. The timeline of diarrhea rules out

conditioning regimen-related diarrhea. A major limita-

tion though, is that the presence of toxin was not ana-

lyzed and there can be concerns that the patient may

have been colonized with C. difficile; however, signifi-

cant clinical improvement after FMT does suggest its

clinical role.

Severe CDI has been defined as the presence of coli-

tis, pneumatosis intestinalis, pseudomembranous colitis,

ileus, or surgery for CDI. Prevalence of clinical cure

was 82.9% and recurrence was 9.6% in pediatric pa-

tients receiving cancer treatments. Refractory CDI is

CDI not responding to recommended CDI antibiotic

treatment, i.e. no response after 3-5 days of therapy9.

Oral metronidazole has been significantly associated

with higher odds (odds ratio 1.7) and oral vancomycin

was significantly associated with lower odds (odds ratio

0.4) of repeated new episodes10. Our child failed both of

these therapies. The options for patients on vancomycin

and IV metronidazole combination medical therapy who

are still deteriorating include the addition of tigecycline,

surgery, or rescue FMT11.

We defined the success of FMT as clinical improve-

ment in terms of reduction in the frequency of stools,

color, and consistency, along with an absence of blood

in the stool and a negative test for C. difficile.

Another 2-year-old child has been reported who

started to improve clinically 3 days after FMT12. A re-
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cent meta-analysis of FMT in children with C. difficile
infection revealed an overall efficacy of 91.2% and an

overall adverse event rate of 28.8%. The adverse effects

were usually mild to moderate, of short duration, and

self-limiting13. We did not observe any added adverse

effect of FMT in our child. A recent study has identi-

fied using fresh donor stool vs thawed, previously fro-

zen donor stool (HR 2.6), FMT delivery by colono-

scopy (HR 2.41) versus other modes of delivery com-

bined, lack of a feeding tube, and a decrease in the to-

tal number of recurrences of CDI before FMT as 4 in-

dependent predictors of FMT success in multivariable

regression analysis14.

Conclusion
Fecal microbiota transplant could be a useful modal-

ity in children with severe C. difficile infection post-

hematopoietic stem cell transplant.
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