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In summary, our study revealed that patients with T-cell ALL, those who underwent
haploidentical HSCT and those who experience post-transplant CMV reactivation had the highest
incidence of HC. We also identified that recipients of unrelated and haploidentical donor grafts
are high risk of HC, likely because of the use of ATG. Improved diagnostic methods and
individualized drug dose monitoring, should be incorporated into evaluations of patients at risk
of developing HC post-HSCT, allowing prompt preventive and therapeutic strategies.
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Who Is More To Blame in Post-transplant Hemorrhagic Cystitis: 
Donor Type or Disease Immunophenotype?

Post hematopoietic stem cell transplantation (HSCT) hemorrhagic cystitis (HC) is a noteworthy and common complication [1-4]. HC could be the result of
direct damage to the bladder mucosa by high dose chemotherapy used in conditioning regimens, namely cyclophosphamide and/or busulfan [5-7].
Furthermore, reactivation of viral agents such as polyoma BK virus, adenovirus and cytomegalovirus are found to have a strong correlation with HC [8,9].
Considering the proposed etiologies, HC seems to be a multifaceted complication. Association between several predisposing factors such as conditioning
regimen components and intensity, donor type, extent of HLA matching, and presence of graft-versus-host disease (GvHD) with HC has been formerly
reported [10,11]. However, most previous analyses of risk factors for HC have been performed in heterogeneous populations, with dissimilar diagnosis and
preparative regimens. In order to identify risk factors other than BK-viruria on HC occurrence in a homogenous population, we retrospectively analyzed the
potential risk factors, with specific emphasis on the relationship between HSCT characteristics and transplant outcomes.

Survival of patients with HC

We next analyzed and compared survival rates between the HC and non-HC groups (Fig. 1). The 1-
year and 5-year overall survival (OS) in the HC group were 50.6% (95% CI 34.4-64.6) and 32.2%
(95% CI 16.1-49.5), respectively, and the corresponding rates in the non-HC group were 83.2%
(95% CI 76.0-88.4) and 65.8% (95% CI 54.9-74.6), respectively (p < 0.001). Moreover, in those who
developed HC, the hazard of death was 3.8 times higher than those who did not develop HC
[unadjusted HR=3.84, (95% CI 2.24-6.55), p < 0.001]. The 1-year and 5-year GvHD-free/relapse-
free survival (GFRFS) rate in the HC group were 41.4% (95% CI 26.4-55.8) and 31.1% (95% CI 15.6-
47.9), respectively, and the corresponding rates in the non-HC group were 62.6% (95% CI 54.2-
69.9) and 43.7% (95% CI 33.8-53.2), respectively (P = 0.007).

Figure 1. Overall survival (A) and GvHD-free relapse-free survival (B) in HC and non- HC groups. 

Totally, 200 consecutive patients with acute
leukemia received allogenic peripheral blood
stem cell transplatation in our department
during the interval of the study. The median age
of patients was 12.3 years (range, 0.3-21 years)
at the time of transplantation; 65.5% were male.
Among the study population, 46 patients (23%)
developed HC. The median onset of HC was 29
(10–180) days post-transplant, and it persisted
for a median of 33 (7–270) days. Of all the
patients analyzed, 26 (13%) had HC of grade III
or more and 10 (5%) were classified as
refractory and required surgical treatment.

The incidence of HC in our patients was
estimated to be 3 in 1000 cases (95% CI: 2-4).
The incidence of HC was higher in male patients,
but compared with its incidence in female
patients, it was not statistically significant
(P=0.06). Patients whose first diagnosis was ALL
compared with patients with AML, had a
significantly higher incidence of HC and patients
with T-ALL had the highest incidence of HC in
the whole population (7 in 1000 patients).
Considering donor type, the incidence of HC in
patients who underwent HSCT from HLA-
haploidentical donors was significantly higher
than those who underwent HSCT from HLA-full
matched donor (P < 0.001). The incidence of HC
was significantly lower in patients who
underwent HSCT under the age of 15 years
(P=0.02).

Based on the scenario explained in the method
section only those risk factors that were
significant in univariable analyses with p-value
less than or equal to 0.2 entered in the
multivariable model. Sex matching and blood
group matching are the only variables that were
not candidate to enter multivariable logistic
model. The results of multivariable logistic
model shows that the chance of HC in patients
whose initial diagnosis was T-cell ALL compared
to those with B-cell All was near five times more
often [OR = 4.88; 95%CI: (1.51-15.78), P = 0.008].
In patients with AML, on the other hand, the
chance of HC occurrence was 83%, not having
statistically significant effect compared to
patients with ALL [OR = 1.83; 95%CI: (0.63-15.3),
P = 0.26]. Age at HSCT equal or greater than 15
years compared to being less than 15 years old
was another statistically significant risk factor
and boosted the chance of HC more than 2.5
times [OR = 2.62; 95%CI: (1.09-6.25), P = 0.03].
Undergoing HSCT from MUD/MMUD and
haploidentical donor, both augmented the
chance of HC in about six times more than
MRD/MMRD [OR = 6.36; 95%CI: (1.58-25.49), P
= 0.009 and OR = 5.7; 95%CI: (1.83-17.75), P =
0.003, respectively].


