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Introduction

Acute graft-versus-host-disease (aGvHD) is one of the lead-
ing causes of mortality after allogeneic hematopoietic stem 
cell transplantation (allo-HSCT). Despite the availability of 
different strategies of prophylaxis, ~15% of patients suffer 
from life threatening grade III–IV aGVHD with severe liver 
impairment and/or massive diarrhea [1].

Fifty years after the worldwide introduction of allo-HSCT, 
the use of methylprednisolone (MP) remains the only ac-
cepted first-line treatment for aGvHD. Unfortunately, MP is 
not effective in almost 60% of patients with grade IV dis-
ease [2]. Steroid-refractory aGvHD (SR-aGvHD) is associ-
ated with a poor outcome, with only a 5–30% survival rate 
[1]. Despite much work in this field, second-line treatment 
for SR-aGVHD has yet to be established, and much depends 
on the experience of the transplant center.

In May 2019, the US Food and Drug Administration 
(FDA) approved ruxolitinib (RUX), a JAK2 inhibitor for the 
treatment of SR-aGvHD in adult and pediatric patients aged 
12 and above [3]. Approval was based on the results of the 
REACH2 clinical trial in which therapy of SR-aGvHD with RUX 
led to significant improvements in outcomes compared to 
other immunosuppressive therapies [4].

We describe below our experience with RUX in therapy 
of gut and liver SR-aGvHD through two descriptive cases.

Material and methods

We conducted a selective review of allo-HSCT recipients 
who received RUX for SR-aGvHD in 2020. All study patients 
provided written informed consent for therapy.

Results and discussion

Patient 1
A 37-year-old male diagnosed with myelodysplastic syn-
drome with multilineage dysplasia underwent allo-HSCT 
from a 10/10 human leukocyte antigen (HLA)-matched 
unrelated donor in August 2020.

His conditioning regimen included busulfan and cyclo-
phosphamide (BuCy). GvHD prophylaxis consisted of cyc-
losporine (CsA), methotrexate (Mtx) and rabbit ATG (thy-
moglobulin). The patient achieved neutrophil and platelet 
engraftments on days +15 and +13 respectively. The early 
aplastic post-transplantation period was complicated by fe-
ver of unknown origin, with an increase in C-reactive pro-
tein (CRP) level up to 274 mg/L (normal range <5 mg/L). 
On day +14, he developed an erythematous maculopapular 
rash on >50% of his body surface (grade II aGvHD) and re-
quired pulses of MP at 1 mg/kg for a couple of days, with 
rapid resolution. Due to increased serum creatinine level, 
CsA was switched to mycophenolate mofetil (MMF).

Several days later, mild watery diarrhea (less than 
500 mL/day) appeared. Clostridioides difficile infection and 
other possible causes of diarrhea were carefully excluded. 
MP at 2 mg/kg/day and oral budesonide were administered 
due to rapid progression of intestinal symptoms (>1,500 mL 
of watery stool a day and worsening abdominal pain). The 
patient was diagnosed with intestinal grade III aGvHD [5]. 
Five days later, the patient’s condition deteriorated and sub-
ileus developed. MP was gradually tapered, and tacrolimus 
(TAC) in continuous infusion was attempted. Two days later, 
TAC was stopped due to repeated episodes of acute renal 
failure. RUX was started at 5 mg twice daily from day +28. 
Stool volume steadily decreased to less than 200 ml on 
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day +32 and abdominal cramps significantly diminished. 
A repeated bone marrow aspiration biopsy performed on 
day +28 revealed complete remission with full donor chi-
merism. On day +47, the patient was discharged on main-
tained doses of oral MP, MMF and RUX (5 mg twice daily).

On day +56, the patient was urgently readmitted to hos-
pital because of progressive pancytopenia probably due to 
the myelosuppressive effect of RUX. Bone marrow biopsy 
on day +60 showed normocellular marrow with normal my-
eloid maturation. Full donor chimerism was documented on 
reverse-transcriptase polymerase chain reaction (RT-PCR). 
Cytomegalovirus (CMV) reactivation was excluded. Due to 
severe thrombocytopenia, MP at 32 mg daily was given. 
RUX was reduced to 5 mg daily while MMF was maintained. 
Unfortunately, the patient died several weeks later due to 
massive bleeding from the upper gastrointestinal tract as 
a consequence of thrombocytopenia.

Patient 2
A 32-year-old female with myeloid blast crisis of chronic 
myeloid leukemia (CML) received stem cells from a brother 
in December 2019. The procedure was performed in active 
disease after ineffective salvage regimen. Thiotepa, busul-
fan and fludarabine (TBF) were administered as condition-
ing. GvHD prophylaxis consisted of CsA and Mtx. An early 
aplastic phase was uncomplicated. Neutrophil and platelet 
engraftments occurred on days 12 and 11, respectively. 
Bone marrow assessment on day +29 revealed complete 
hematological remission with full donor chimerism. The 
BCR-ABL(p210) transcript was undetectable. Due to the 
absence of aGvHD symptoms and the high risk of disease 
recurrence, donor lymphocyte infusion (DLI) of 1 × 107 CD3 
positive cells was administered on day +29. The patient 
was discharged on tapering doses of CsA.

On day +133 while free of any immunosuppressive ther-
apy, she was urgently readmitted to hospital because of 
jaundice and dark-coloured urine. Bilirubin concentration 
was significantly increased to 190 µmol/L (normal range 
5—21 µmol/L) with marked elevation of alanine aminotrans-
ferase (346 IU/L; normal range <35 IU/L), alkaline phos-
phatase (169 IU/L; normal range 30—120 IU/L) and gam-
ma-glutamyl transferase (701 IU/L; normal range <38 IU/L). 
Cholestasis as well as hepatitis B and C reactivations were 
excluded. The patient was diagnosed with hepatic grade III 
aGvHD. Skin and gut were free of aGVHD. The patient re-
ceived MP at 1 mg/kg intravenously for 13 days with a sub-
sequent slow reduction and conversion to oral therapy. Se-
rum bilirubin concentration diminished to 97 µmol/L and 
remained stable. RUX at 5 mg twice daily was added to oral 
MP and bilirubin concentration diminished to 37 µmol/L. 
The dose of RUX was reduced to 7.5 mg per day. Currently, 
two years after transplantation, the patient remains free of 
immunosuppressive treatment with no symptoms of GvHD. 
There was no reactivation of CMV during RUX treatment.

The treatment of SR-aGvHD has remained unsatisfacto-
ry for decades. Patients with SR aGVHD are generally treat-
ed with different immunosuppressive agents with variable 
effects [1]. RUX by selective inhibition of JAK1 and JAK2 has 
been proven to block the action of proinflammatory cyto-
kines signaling through the JAK-STAT pathway such as inter-
leukin-1 and -6, tumor necrosis factor, and interferon-gam-
ma [6]. This results in reduced proliferation of effector T-cells 
and an increase of regulatory T-cells in the colon and liver, 
leading to the attenuation of aGvHD symptoms [7].

In the pivotal REACH-1 trial, the administration of RUX 
in SR aGvHD patients resulted in a nearly 55% overall re-
sponse rate, including 27% with complete responses at day 
28. RUX treatment started from 5 mg twice daily, and the 
dose was escalated to 10 mg twice daily when no toxicity 
was present. The highest response rate was observed in 
skin (61%), then in the upper (45%), and the lower (46%) 
gastrointestinal tract, and the liver (26%) [8]. An even higher 
overall response rate (70%) was demonstrated in a study 
by a Spanish group. The response to RUX was achieved af-
ter a median of two weeks of treatment with overall surviv-
al for responders of 62% vs. 28% for non-responders [9]. 
Although RUX has a favourable toxicity profile, the most 
common side effects concern cytopenias and infectious 
complications [4, 10]. Anemia and thrombocytopenia were 
seen in 65% and 62% of patients in the REACH-1 trial, re-
spectively [8]. In another study, of RUX-treated patients, 
68% had at least one episode of infection complication. 
Among infections, CMV and human herpesvirus 6 (HHV-6) 
viremia were demonstrated in 21% and 11% of patients re-
spectively. Bacteremias were recorded in 42% of patients, 
whereas no fungal infection was noted [10].

Although intensive immunosuppression reduces the 
beneficial graft-versus-leukemia effect and may lead to 
potential recurrence of prior malignancy [11], therapy with 
RUX has not been associated with higher frequency of he-
matological relapse [12]. The relapse rate during RUX for 
SR aGVHD varies between 1.2% and 9.3% depending on 
the published data [9, 13].

With the increasing use of RUX, a definition of RUX re-
fractoriness should be established. Progression of GvHD 
after at least 5–10 days of RUX, a lack of improvement in 
GvHD symptoms ≥14 days of RUX, or a worsening of GvHD 
after initial improvement, define RUX-refractory aGvHD and 
necessitate alternative treatment [14].

RUX has not yet been reimbursed for Polish patients 
with GvHD, and the drug in our cases was obtained through 
the Managed Access Program of the Novartis company. Our 
clinical experience is limited to fewer than 15 cases (here-
with we have presented two illustrative patients) treated 
exclusively for hepatic and intestinal manifestations of SR 
aGvHD. We have never used RUX for patients with SR cu-
taneous aGvHD, and therefore we cannot judge its efficacy 
in this patient population.
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According to our observations, RUX treatment seems to 
be more effective in liver involvement than in intestinal, al-
though this is in contrast to the results of the REACH-1 trial 
where the lowest efficacy was demonstrated for liver man-
ifestation [8]. The latter was also true in a recently pub-
lished study of patients after haploidentical transplantation 
[15]. However, more data is needed on particular organ 
response. Regarding our patient population, the starting 
dose of RUX varied from 5 mg daily to 5 mg twice daily, 
and none of the patients received 10 mg twice daily. Most 
patients, if not all, developed or worsened pancytopenia 
as a consequence of RUX therapy, other co-used therapies 
and concomitant bacterial or viral infections.

Based on our limited experience, 10 mg daily of RUX 
should not be exceeded. Due to the difficult access to RUX 
in Poland, it is usual to only administer it as a third or fur-
ther line of therapy when other immunosuppressive agents 
have failed to achieve a response and the patient remains 
in a serious condition with concomitant pancytopenia asso-
ciated with infection. Thus, it seems reasonable to adminis-
ter RUX at an early stage of SR aGvHD treatment, but this 
requires a system solution allowing easy access to the drug.

In conclusion, RUX represents a valuable therapeutic 
option for patients with SR-aGvHD. Our experience is limited 
to case series. Easier access to RUX leading to its broad-
er use would be required to obtain more conclusive data.
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