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Abstract The clinical consequences of the infectious events in
patients receiving azacitidine are poorly documented. Likewise,
the role of primary antimicrobial prophylaxis is unknown. In this
retrospective, single-center study, we compare the impact of pro-
phylaxis on the incidence of infection and morbidity in all con-
secutive higher-riskmyelodysplastic syndrome (MDS) and acute
myeloid leukemia (AML) patients, during the first 4 azacitidine
cycles. Seventy-six patients, corresponding to 283 azacitidine
cycles, were studied. There were infectious events in 43% of
the patients. Development of infections led to more hospital ad-
missions, increased red blood cells and platelet requirements, and
a delay in subsequent cycles. Median overall survival was com-
parable between patients with or without infections. In the mul-
tivariate analysis, a neutrophil count below 0.5 × 109/L (OR 12.5
[2.6–50]) and antimicrobial prophylaxis (OR0.1 [0.02–04])were
independent factors for the development of infection. We con-
clude that infectious events have a significant impact in the early
clinical course of azacitidine-treated patients by increasing hos-
pital admissions and transfusion requirements. Antimicrobial
prophylaxis may prevent infections, leading to a decreased need
for supportive care in these patients with poor outcome.

Keywords Myelodysplastic syndrome . Acutemyeloid
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Azacitidine is currently considered the standard of care for
patients with higher-risk myelodysplastic syndrome (MDS)
who are not candidates for allogeneic stem cell transplantation
in relation to their age or comorbidities. Based on a recent
randomized trial [1], this drug has been also approved for
treatment of patients with acute myeloid leukemia (AML)
with more than 30% blasts in bone marrow and age above
65 years. Additionally, it can also be used as a debulking
therapy before allogeneic stem cell transplantation [2].
Compared to intensive chemotherapy, this drug offers a better
safety profile [3, 4], mainly due to a lower risk of infectious
complications, especially after the first cycles of treatment.
However, data regarding infection rates and their impact are
scarce and have yielded heterogeneous results.

Antimicrobial prophylaxis is only indicated for patients
undergoing intensive chemotherapy and/or allogeneic stem
cell transplantation, as it is the only case where it has been
unequivocally demonstrated to improve survival [5].
However, this level of evidence has not been determined for
higher-risk MDS patients treated with the hypomethylating
agents because of several reasons: the number of published
studies is low and its nature is highly variable, most of them
are retrospective studies whose data are limited to the clinical
characteristics of the infectious events; the overall incidence
of infection in them varies greatly; likewise, the mortality
attributable to infection in these patients is unknown, since
the figures are often biased due to the inclusion and mixing
of patients with different outcomes. Consequently, there is no
clinical evidence to establish a pattern of antimicrobial pro-
phylaxis in this subgroup [6] and therefore, clinical practice
varies according to the centers.

The main objective of this work is to evaluate the incidence,
morbidity, and mortality of infectious events in patients with
MDS or AML who receive azacitidine as first line of treatment,
focusing on the impact of antimicrobial prophylaxis.
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Considering that more than 80% of the infections occur in the
first cycles [7], we have performed a retrospective analysis of the
first 4 azacitidine cycles with multivariate techniques to clarify
the role of prophylactic antimicrobials.

Patients and methods

The present study was evaluated and approved by the
Regional Ethics Committee. Due to its observational nature,
the need for informed consent was waived.

Patients

All consecutive patients with a diagnosis of higher-risk MDS
(defined as those with IPSS score equal or above 1.5) [8] who
received azacitidine as first-line treatment at the Hematology
Department at the University Central Hospital of Asturias
(Oviedo, Spain), from December 2007 to October2016, were
included in the study. Patients with MDS belonging to low- or
intermediate-1 IPSS categories and neutrophil counts below
0.5 × 109/L or platelet counts below 30 × 109/L in peripheral
blood were also included, as these patients show survival rates
similar to higher-risk patients [9, 10]. Regarding leukemia
patients, those with AML and more than 30% blasts in bone
marrow aspirates, not candidates for transplantation, who re-
ceived azacitidine in the setting of the AZA-AML-001 trial
(along 2010) [1], or after approval of the drug for this indica-
tion, were also included. Comorbidity was measured using the
Hematopoietic Cell Transplantation Comorbidity Index [11].

Azacitidine was administered in the outpatient setting at a
dose of 75 mg/m2 for 7 days. Demographical and clinical data
from these patients, including disease-related variables, infec-
tious episodes, and follow-up, were collected and analyzed.
Patients were followed weekly and peripheral blood counts,
adherence to therapy, and adverse events systematically reg-
istered. Evaluation of response was performed after 6 cycles,
as recommended [6]. Therefore, all deaths occurred before
this evaluation were considered as related to treatment.

Antimicrobial prophylaxis and infectious events

The management of infections in these patients in our center
evolved during the time of the study. In the first years after
approval of azacitidine, the standard approach for infection
prevention and management followed the ECIL guidelines
for prophylaxis in acute leukemia [12]. Primary antimicrobial
prophylaxis with ciprofloxacin and an extended-spectrum
azole (posaconazole, voriconazole, or itraconazole) was indi-
cated in all patients receiving azacitidine with a basal neutro-
phil count below 0.5 × 109/L. Prophylaxis was started from
the first day of azacitidine cycle until neutrophil count was
above 0.5 × 109/L. Later on, in 2013, as several groups

reported low infection and infection-related mortality rates
after treatment with azacitidine, we stopped routine adminis-
tration of primary prophylaxis. Routine administration of
granulocytic colony-stimulating factor was avoided.

Febrile episodes were defined as an increase in axillary
temperature above 38 °C recorded twice, or 38.3 °C recorded
once. The routine management of these episodes included
complete physical exam, blood, urine and suspicious site cul-
tures, chest x-rays, and other imaging techniques according to
the suspected diagnosis. Only one case of fever was consid-
ered from non-infectious origin based on the presence of con-
stitutional symptoms, negative cultures, no radiological find-
ings and good response to steroids, and not included in the
present analysis. The physician in charge of the patient decid-
ed hospital admissions. Empirical treatment according to the
current ECIL guidelines and the local flora was administered
in all patients.

Statistical analysis

Data are presented as mean ± standard deviation or as median
(range). Univariate comparisons were done using the chi-
square test (categorical variables), Fisher’s exact test (for con-
tingency tables with frequencies below 5) or Wilcoxon test
(for continuous variables). Variables with a p value in the
comparison lower than 0.1 were introduced in a logistic re-
gression, mixed-effects model to take into account the inter-
individual variability. A propensity score reflecting the prob-
ability of receiving prophylaxis, according to age, gender,
blast count, and the WHO category, was calculated and intro-
duced in the multivariate model to adjust for the putative
baseline differences and to avoid indication bias. As prophy-
laxis in the subsequent cycles may not be an independent
event, the analyses were repeated considering prophylaxis in
the first cycle as an intent to treat. Odds ratios (OR) and their
95% confidence intervals were calculated and a p value lower
than 0.05 was considered significant.

Overall survival was calculated from the day of diagnosis
and from the beginning of azacitidine treatment until date of
last follow-up or death from any cause. As evaluation of re-
sponse to azacitidine was performed after 6 cycles, all deaths
that occurred before this evaluation and within 42 days of each
cycle initiation were considered as related to treatment.
Probability of survival was estimated using the Kaplan-
Meier method and the differences between survival curves
evaluated using a log-rank test. Statistical analyses were per-
formed using the R statistical package (version 3.2.1).

Results

Seventy-six patients with a diagnosis of MDS or AML were
ncluded during the study period. Azacitidine was
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administered according to the approved EMA schedule (7
consecutive days) in 65 patients (85%). Due to logistic rea-
sons, 11 patients (15%) followed a 5-2-2 scheme (5 days of
treatment, followed by a weekend stop and two additional
treatment days). Sixty-four patients (84%) completed the 4
azacitidine cycles, 4 (5%) patients received 3 cycles, 7
(10%) patients received 2 cycles, and 1 (1%) patient received
a single cycle. Therefore, 283 cycles were available for
analysis.

Median age of the sample was 70 (63–77) years. The ma-
jority of the MDS patients were included in categories with
excess of blasts according to the WHO classification (RAEB-
1 28%, RAEB-2 18%, AML 37%). As expected, 77% of the
patients had an intermediate-high or high IPSS score. Sixty-
three percent of the patients had at least one concomitant dis-
ease, with a comorbidity index above 3 in 10% of the cases.
The first dose of azacitidine was administered 28 (14–77) days
after diagnosis. The main clinical characteristics of the sample
are detailed in Table 1.

Infectious episodes

There were 59 infectious events, corresponding to 21% of the
283 cycles of treatment, and affecting 33 (43%) patients. Thirteen
patients had only one episode, fifteen patients had 2, four patients
had 3, and only one patient had 4 infectious events. Along the
whole episodes, 20 (34%) were classified as fever of unknown
origin. In the remaining cases in which a focus was identified, the
most frequent diagnoses were respiratory (18 cases, including 10
pneumonias) and urinary tract infections (8 episodes). In 15 ep-
isodes (25%), a pathogen was identified. The most commonly
isolated pathogens were Pseudomonas aeruginosa (five isola-
tions, one from urine and the other 4 from respiratory samples)
and Escherichia coli (4 isolates, all of them from urine). There
were two cases of invasive fungal infections: a proven Candida
krusei candidemia and a probable pulmonary aspergillosis (pos-
itive galactomannan antigen, radiological lesion and
neutropenia).

Univariate analyses showed that a higher IPSS score and
comorbidity index, lower neutrophil counts at the start of each
cycle and a longer duration of neutropenia during the cycle
were factors related to infectious events. Table 2 shows the
results of these univariate comparisons.

Impact of infectious events

The outcomes after an infectious episode were evaluated in four
different dimensions: need for hospital admission, transfusional
requirements, treatment-related mortality, and overall survival.
There were 32 hospital admissions during cycles with an infec-
tious event, compared to 0 in those without infection (p < 0.001).
Median length of stay was 12 days.

Development of an infection was associated with a delay in
the delivery of the next azacitidine cycle. The interval between
cycles in patients without infection was 28 days (28–29) vs 31
(28–35) in those patients who suffered an infectious event
(p < 0.001). The percentage of cycles with delay was also
higher after an infection (Table 2). Infections were the main
cause of delay between cycles 1 and 2, whereas cytopenias
were more frequent than infection beyond cycle 2 (Fig. 1).
Regarding transfusional requirements, infections were related
to higher red blood cells and platelet transfusions (Table 2).

Overall, 12 (16%) patients died with infection. Eight of them
(11% of the entire population) died from infection during the

Table 1 Main characteristics of the population at the onset of
azacitidine therapy. Data are expressed as median (interquartilic range)
or number (percentage)

Variable N (%)

Age, years 70 (63–77)

Gender, male 47 (62)

Diagnosis, WHO category

RCMD 9 (12)

RAEB-1 21 (28)

RAEB-2 14 (18)

MDS-U 1 (2)

AML (> 20%blasts) 28 (37)

CMML 3 (4)

Cytogenetic category

Good 32 (42)

Intermediate 9 (12)

Poor 33 (43)

Not available 2 (3)

IPSS (only in MDS patients)

Low 1 (1)

Intermiediate-1 13 (22)

Intermediate-2 28 (47)

High 18 (30)

Comorbidity index

0 28 (37)

1 21 (28)

2 19 (25)

≥ 3 8 (10)

PMN (× 109/L) 0.64 (0.3–1.39)

Hemoglobin (g/dl) 9.25 (8.3–10.6)

Platelets (× 109/L) 83 (43–140)

WHO World Health Organization, RA refractory anemia, RAS refractory
anemia with ringed sideroblasts, RCMD refractory cytopenia with
multilineage displasia, RAEB-1 refractory anemia with excess of blasts-
1, RAEB-2 refractory anemia with excess of blasts-2, MDS-U
myelodysplastic syndrome unclassifiable, AML acute myeloid leukemia,
CMML chronic myelomonocytic leukemia, IPSS International Prognostic
Scor ing Sys tem, MDS myelodysplas t ic syndrome, PMN
polimorphonuclear neutrophil count
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first 4 cycles of azacitidine without evaluation of the response.
Among the remaining four patients, one died from infection
after cycle 5 of azacitidine, three with infection in the context
of progressive disease after cycles 7, 11, and 20, respectively.
Infection was not associated to higher treatment-related mortal-
ity (9 out of 33 [27%] compared to 4 out of 43 [9%] in patients
with and without infection, respectively, p = 0.08).

In 15 patients, azacitidine was used as a way to reduce disease
burden before an allogeneic stem cell transplant. Among them,
two patients died before SCT because of infectious complica-
tions after 2 and 5 cycles. Three died with infection in the context
of progressive disease before an allogeneic stem cell transplant
could be performed.

With a follow-up of 485 days (337–769), median overall
survival of the whole sample was 554 days (493–1030). The
median overall survival from the beginning of azacitidine treat-
ment was 480 (381–609) days, with no differences between pa-
tients with infections (median survival 330 [274–660] days) and
those without (487 [428–624] days, log-rank p = 0.243, Fig. 2).
Causes of deathwere progression (39 patients, 75%), infection (9
patients, 17%) or related to other treatments once azacitidine was
discontinued (4 patients, 8%).

Impact of prophylaxis

Antimicrobial prophylaxis was administered in 117 cycles
(41%). There were significant differences between the cycles
with and without prophylaxis. As shown in Table 3, cycles
with prophylaxis showed lower neutrophil counts and more
severe disease characteristics. The majority of patients (75%)
received a combination therapy with quinolones and antifun-
gals. Among the remaining, 5% received only quinolones and
20% received only antifungals. No patient developed clinical-
ly significant adverse events related to antimicrobial
prophylaxis.

Globally, prophylaxis did not decrease the incidence of
infection (17 vs 24%, p = 0.22). However, when only cycles
starting with a neutrophil count below 0.5 × 109/L were ana-
lyzed, the incidence of infection was significantly lower (16 vs
51%, p < 0.001). Based on these results, a multivariate logistic
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Fig. 1 Causes of delay of cycles

Table 2 Univariate analysis of factors related to infectious events. Data
are expressed as median (interquartilic range) or number (percentage)

Infectious
event N = 59

Non-infectious
event N = 224

p

Age 73 (64–79) 70 (61–77) 0.29

Sex, male 41 (69) 133 (59) 0.25

Bone marrow blasts 17 (6–28) 10 (6–22) 0.10

WHO category 0.17
RCMD 7 (12) 25 (11)

RAEB-1 12 (20) 64 (29)

RAEB-2 10 (17) 44 (20)

MDS-U 1 (2) 3 (1)

AML 29 (49) 76 (34)

CMML 0 12 (5)

Cytogenetic category 0.41
Good 23 (39) 96 (43)

Intermediate 7 (12) 26 (12)

Unfavorable 29 (49) 94 (42)

Not available 0 8 (3)

IPSS (only in MDS
patients)

0.001

Low 0 (0) 4 (2)

Intermediate-1 9 (20) 38 (22)

Intermediate-2 17 (37) 86 (49)

High 20 (43) 47 (27)

Comorbidity index 0.001
0 18 (30) 91 (41)

1 13 (22) 68 (30)

2 18 (31) 49 (22)

≥ 3 10 (17) 16 (7)

Treatment schedule 0.195
7 consecutive days 44 (75) 186 (83)

5-2-2 15 (25) 38 (17)

Hemoglobin (g/dl) 9.2 (8–10.4) 9.2 (8.5–10.2) 0.57

Platelets (× 109/L) 87 (44–160) 109 (59–205) 0.09

Neutrophils at the start
of the cycle (× 109/L)

0.36
(0.15–1.08)

0.65
(0.29–1.42)

0.005

Duration of neutropenia
(days)

28 (1–28) 0 (0–21) 0.001

Transfusional dependency
prior to treatment

40 (68) 153 (68) 1

Hospital admissions 36 (61) 0 (0) < 0.001

Hospital stay (days) 12 (7–18) NA

Red cell transfusion 4 (2–8) 2 (0–4) < 0.001

Platelet transfusion 0 (0–3) 0 (0–0) < 0.001

Prophylaxis 20 (34) 97 (43) 0.22

Delay in the next cycle 17 (31) 12 (5) < 0.001

WHOWorld Health Organization, IPSS International Prognostic Scoring
System, RCMD refractory cytopenia with multilineage displasia, RAEB-1
refractory anemia with excess of blasts-1, RAEB-2 refractory anemia with
excess of blasts-2, MDS-U myelodysplastic syndrome unclassifiable,
AML acute myeloid leukemia, CMML chronic myelomonocytic leuke-
mia, MDS myelodysplastic syndrome. NA: Not applicable.
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regression, mixed-effects model was calculated. A propensity
score was added to the model to take into account the baseline
differences, as described. In this analysis, antimicrobial pro-
phylaxis decreased the risk of infection, whereas a neutrophil
count below 0.5 × 109/L at the start of the cycle increased this
risk. Moreover, there was a significant interaction between
these two variables, suggesting that the beneficial effects of
prophylaxis were more pronounced in neutropenic patients.
These results are shown in Table 4. Addition of duration of
neutropenia to this model did not change the overall results.

When the analyses were repeated, considering the indica-
tion of prophylaxis in the first cycle as Bintent to treat,^ the
direction of the results did not change. Risk factors for infec-
tion were neutropenia (OR 9.6 [2.63–34.7], p < 0.001) and
comorbidity index (OR 1.62 [1.02–2.56], p = 0.003).
Prophylaxis decreased the risk of infection (OR 0.13 [0.03–
0.56], p = 0.006), with a significant interaction with neutrope-
nia (OR 16.7 [2.5–109.8], p = 0.003).

Discussion

In this work, we have analyzed the incidence and risk fac-
tors related to the development of infections during the first
4 treatment cycles with azacitidine in a cohort of patients
with higher-risk MDS and AML. Our results show that
during this early period, there is a high incidence of infec-
tions, mainly of bacterial etiology, and that fragile patients,
this is, those with severe comorbidities, neutropenia or dis-
eases with a poor prognosis, are at special risk. These re-
sults are in line with recently published evidence [13]. In
addition, we describe how antimicrobial prophylaxis may

decrease the incidence and consequences of these infec-
tions, with a stronger effect in patients with neutropenia at
the start of the cycle.

Comorbidities are a major determinant of the outcome in
acute myeloid leukemia. Several groups have reported a
relationship between a comorbidity index of 3 or above
and early mortality rates around 25–30% [14, 15]. In line
with this, comorbidities are a risk factor for ICU admission
after intensive chemotherapy, the most common cause of
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Fig. 2 Survival curves, according to the occurrence of infectious events
during the first 4 azacitidine cycles

Table 3 Univariate analysis of factors related to prophylactic treatment.
Data are expressed as median (interquartilic range) or number
(percentage)

Prophylaxis
N = 117

No prophylaxis
N = 166

p

Age 73 (63–79) 70 (61–77) 0.31

Sex, male 64 (55) 103 (62) 0.94

Bone marrow blasts 18 (8–36) 9 (5–21) < 0.001

WHO category < 0.001

RCMD 4 (2) 28 (16)

RAEB-1 28 (24) 48 (30)

RAEB-2 24 (21) 30 (18)

MDS-U 0 (0) 4 (2)

AML 58 (50) 47 (28)

CMML 3 (3) 9 (5)

Cytogenetic category 0.05
Good 47 (40) 72 (43)

Intermediate 12 (10) 21 (13)

Unfavorable 58 (50) 65 (39)

Not available 0 8 (5)

IPSS (only in MDS
patients)

< 0.001

Low 0 (0) 4 (3)

Intermediate-1 10 (12) 37 (26)

Intermediate-2 37 (45) 66 (47)

≥ 2.5 35 (43) 34 (24)

Comorbidity index 0.16
0 45 (38) 64 (38)

1 35 (30) 46 (27)

2 31 (27) 36 (22)

≥ 3 6 (5) 20 (13)

Hemoglobin (g/dl) 9.5 (8.5–10.2) 9.1 (8.3–10.1) 0.38

Platelets (× 109/L) 117 (52–224) 95 (50–167) 0.13

Neutrophils (× 109/L) 0.3
(0.19–0.77)

0.9 (0.42–1.80) < 0.001

Transfusional dependency
prior to treatment

83 (71) 112 (67) 0.65

WHOWorld Health Organization, IPSS International Prognostic Scoring
System, RCMD refractory cytopenia with multilineage displasia, RAEB-1
refractory anemia with excess of blasts-1, RAEB-2 refractory anemia with
excess of blasts-2, MDS-U myelodysplastic syndrome unclassifiable,
AML acute myeloid leukemia, CMML chronic myelomonocytic leuke-
mia, MDS myelodysplastic syndrome
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these admissions being respiratory failure [16], mainly due
to infection [17]. The impact of comorbidities on
azacitidine-treated patients has been less studied, but gen-
eral performance indexes such as the ECOG score have
been used to identify patients with a decreased risk of sur-
vival [18]. Based on our results showing that comorbidities
are also a major determinant of infections, a systematic
evaluation of concomitant diseases should be performed
before treatment with hypomethylating drugs in order to
identify the most fragile patients to adopt prophylactic
strategies.

There are some discrepancies on the association between
neutropenia an infection in azacitidine-treated patients.
This can be due to several reasons. First, studies may have
included heterogeneous populations, with newly diag-
nosed, relapsed, and refractory cases [19]. It is widely
known that these last cases have the highest risk of infection
among the patients with acute leukemia [20]. The second
reason might be that the risk of infection is not constant
among the successive cycles. It has been reported that in-
fection rates below 10% can be doubled if only the first
treatment cycles are considered [7, 19]. Moreover, response
to azacitidine treatment usually appears after 3–4 cycles,
thus modifying the inherent risk of infection by decreasing
it in responders and increasing it in refractory patients [13].
By this reasons, some disease-related factors such as cyto-
genetics or chemorefractoriness have been related to infec-
tions more consistently than neutropenia itself. To avoid
these factors, our study was limited to the first 4 cycles
and only in first-line treatments.

Infections may have a large impact on the outcomes of
these patients. Only those patients with infections re-
quired a hospital admission during the study period.
Moreover, up to 70% of the infected patients showed
more than one episode, requiring subsequent hospitaliza-
tions. It is recognized that hospital admissions for febrile
neutropenia are related to a worse quality of life [21] and
higher costs of care [22]. Although our study does not
allow to extract firm conclusions on this issue, data from

the AZA-MDS-001 trial show that quality of life im-
proves only after 4 cycles of treatment [23]. As previously
discussed, this time point coincides with the onset of the
response to the drug and a reduction in the infection rates.
Overall, this suggests a strong relationship between infec-
tions and quality of life in this population. Infections may
also have an impact on subsequent treatments, particularly
if stem cell transplantation is planned. Azacitidine is be-
ing increasingly used as a way to reduce disease burden
before an allogeneic stem cell transplant [2]. In our study,
13% of the patients in which a SCT was planned died as a
consequence of infection.

Our study shows 17% mortality in the first 4 cycles, in line
with data from larger cohorts of unselected patients [7, 24].
Interestingly, mortality was threefold higher in patients with
infections. However, this difference did not reach our signifi-
cance criteria, or the differences in overall survival. Probably,
the sample size results in a low statistical power to detect
differences in mortality. In addition, it is plausible that deaths
beyond this point are more related to disease progression. In
fact, progression is the main cause of death in our sample.
Although hypomethylating therapies have been a significant
advance in MDS and AML, overall survival in unselected
cohorts is still disappointing, being about 13 and 10 months,
respectively [1, 25].

Finally, we focused on the role of antimicrobial prophylax-
is. Our data suggest that this measure is effective to decrease
infection rates, especially in patients with severe neutropenia.
This finding is in line with the previous knowledge on other
hematological diseases. By reducing infection rates, prophy-
laxis may help to achieve secondary benefits such as a de-
crease in transfusion requirements, absence in delays in the
subsequent cycles, or reduction in death rates before trans-
plantation. In diseases with a limited life expectancy, such
MDS and AML in elderly patients, supportive care is as im-
portant as the antineoplastic treatment. Actually, the main
goals of any treatment should be improving patients’ quality
of life and keeping them out of hospital, not only lengthening
their only survival [4]. In this scenario, other supportive treat-
ments such as antimicrobial prophylaxis must be considered
as a valuable strategy to achieve this objective, avoiding hos-
pital admissions and infection-related adverse events.

Our study has several limitations. First, the rate of identifi-
cation of a causative organism is low. However, there is a large
variability in the reported rates, ranging from 32 [19] to 84%
[7]. As we aimed on febrile episodes rather than documented
infections, this should not have influenced the results. Second,
the most important limitation of the study derives from its
retrospective, single-center nature. In spite of the statistical
approach, we cannot completely discard the presence of indi-
cation bias or other hidden factors. However, our results pro-
vide new data and should prompt the design of additional
prospective, randomized trials.

Table 4 Multivariate analysis of factors related to infection

Factor Odds
ratio

95% confidence
interval

p

Antimicrobial
prophylaxis

0.1 0.02–0.4 0.002

PMN < 0.5 × 109/L 12.5 2.6–50 < 0.001

Interaction between
prophylaxis and PMN

24.29 3.75–157.5 < 0.001

Bone marrow blasts (%) 1.03 0.91–1.16 0.68

Comorbidity index 1.46 0.94–2.26 0.09

Propensity score 0.35 0.02–52 0.86

PMN polymorphonuclear cell count
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In conclusion, we have shown that infections are common
in patients with MDS or AML during the first 4 cycles of
azacitidine. These infectious events have a significant impact
in the clinical course, requiring more hospital admissions and
transfusion of blood products. Patients with neutropenia or
comorbidities are at special risk of these complications.
Antimicrobial prophylaxis may prevent infections, especially
in these fragile patients. How infections affect quality of life
should be evaluated in prospective studies to identify the im-
pact not only in survival, but also in patient-centered
outcomes.
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