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Moderate-to-severe acute graft-versus-host disease 
(aGvHD) occurs in c.40% of allogeneic hematopoietic 
stem cell transplantation (allo-HCT) recipients, although 
the precise incidence varies considerably depending pre-
dominantly on the nature of the donor and the method of 
graft-versus-host disease (GvHD) prophylaxis [1]. Chronic 
GvHD (cGvHD) is the most relevant cause of late non-re-
lapse morbidity and subsequent mortality (c.25%) following 
allo-HCT [2]. The incidence of cGvHD is c.50% among all 
patients following allo-HCT [2]. The first-line treatment of 
aGvHD consists of steroids, while in the case of cGVHD 
it consists of steroids given alone or in combination with 
calcineurin inhibitors (CNI) [1, 2]. While first-line therapy is 
based on randomized trials, second-line therapy is mostly 
based on phase II trials and retrospective analyses [2]. The 
positive news is that new drugs for the prevention and treat-
ment of GvHD have been introduced in recent years [3, 4].

Fecal microbiota transplantation (FMT) has become 
a standard treatment for relapsing Clostridioles difficile in-
fection, and is associated with a cure rate of >90% [5]. It 
has also been shown that FMT is safe and promotes erad-
ication of antibiotic-resistant bacteria from the gastroin-
testinal tract in patients with blood disorders [5]. FMT has 
shown encouraging preliminary and initial clinically rele-
vant results in recent years, and seems to offer hope for 
patients with GvHD [6, 7].

We present the case of a 16-year-old boy originally di-
agnosed with pre-B common (+) acute lymphoblastic leu-
kemia, treated according to the ALL-IC-BFM-2009 protocol 
for an intermediate risk group. At age 18, he was diagnosed 
with early isolated (marrow) relapse of acute lymphoblastic 
leukemia (ALL). The patient was treated according to the 
IntReALL-2010 protocol for a high risk group. The chemo-
therapy was complicated by profound myelosuppression, 

severe gastrointestinal mucositis, gastrointestinal obstruc-
tion, septic shock, pneumonia, and esophageal ulceration 
with gastrointestinal bleeding. He was qualified to an HCT 
procedure, but due to the lack of either a matched or a mis-
matched unrelated donor, haploidentical peripheral blood 
stem cell transplantation (haplo-PBSCT) from his mother 
was performed. Busulfan (3.2 mg/kg/day, days –7 to –4), 
fludarabine (30 mg/m2/day, days –7 to –3), and thiotepa 
(10 mg/kg/day, day –2) were used as a conditioning regi-
men, while mycophenolate mophetil (MMF, since day +1), 
post-transplant cyclophosphamide (50 mg/kg/day, days 
+3, +5) and cyclosporine (since day +5) were used for GvHD 
prophylaxis. On day +5, the patient received a single dose 
of rituximab as prophylaxis for Epstein-Bárr virus (EBV) re-
activation and post-transplant lymphoproliferative disease. 
In the early post-transplant period, severe gastrointestinal 
mucositis and fever were observed. Between days +5 to 
+15 he was stimulated with filgrastim. Neutrophil engraft-
ment was observed on day +15. He was discharged home 
on day +28. On day +30, MMF was discontinued. On day 
+32, aGvHD: skin III [skin rash body surface area (BSA) 
60%], intestine grade II. Methylprednisolone 2 mg/kg/day 
was implemented with a good response and cyclosporine 
was continued. After day +62 in the stool Klebsiella pneu-
moniae extended-spectrum beta-lactamases (ESBL)+ was 
cultured repeatedly. Immunosuppressive therapy was ta-
pered and discontinued at day +162. At day +182, was re-
admitted to hospital with nausea, vomiting, diarrhea, oral 
mucositis (grade II) and skin rash (60% of his body surface 
area). In endoscopy, a severe mucositis of the esophagus, 
stomach and small intestine were present while in histo-
pathology GvHD was confirmed. Methylprednisolone 2 mg/ 
/kg/day and sirolimus (with level range 4–6 ng/mL) were 
applied with a good clinical response and steroids were 
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continuously tapered and stopped (+300). On day +253, 
sepsis caused by Klebsiella pneumoniae ESBL+ with simul-
taneous urinary tract infection was diagnosed. This infec-
tion was successfully treated with meropenem and amika-
cin. However, on day +262 epididymitis was diagnosed with 
the need for left orchidectomy with simultaneous creation 
of a suprapubic cystostomy. In histopathological examina-
tion, purulent changes were found in the epididymis and 
testis with no signs of ALL relapse. After obtaining nega-
tive urine cultures and after removal of the cystostomy, 
two more episodes of urinary tract infection of Klebsiella 
pneumoniae ESBL+ etiology were observed, accompanied 
by asymptomatic colonization of the gastrointestinal tract 
with the same pathogen Klebsiella pneumoniae ESBL+ 
and multidrug resistant strain Enterococcus faecium. After 
approval from the Bioethics Committee, FMT procedures 
via gastroduodenoscopy were performed twice i.e. on days 
+301 and +303 (Figure 1). No side effect of FMT was ob-
served. Although Klebsiella pneumoniae ESBL and multi-
drug resistant Enterococcus faecium were still present in 
the stool (gastrointestinal tract colonization), we did not 
observe any other urinary tract infection or sign of GvHD. 
After day +354, the sirolimus was tapered and discontin-
ued on day +719. The patient remains in a good overall 
clinical condition with no signs of GvHD.

In conclusion, this case highlights that fecal microbi-
ota transplantation can be a curative option for recurrent 
GvHD, even though it was ineffective in gastrointestinal 
tract decolonization from multi-drug resistant bacteria. It 

is likely that changing the composition of the microbiome 
not only reduces inflammation in the gut but also induces 
immunotolerance of recipient cells. It is also possible that 
it reduces inflammation in the prostate area and prevents 
further recurrences of urinary tract infection.
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Figure 1. Fecal microbiota transplantation (FMT) procedure: A, B. Preparation of FMT donation; C. FMT procedure during gastroduodenos-
copy under general anesthesia
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