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Why infections are a challenging complication in 
MDS patients?

• Infections are a major cause of death in 
MDS patients

• Infections may represent an obstacle to 
adherence to MDS treatment schedule



1969- 2014

Overall MDS 
population , 

3792

Number of 
patients who
died during

the 
observation
period, 2877

Patients
with a 
clearly

documented
cause of 

death, 1665

449 (27%) 
patients died 
as a result of 

infection



Why infections are a challenging complication in 
MDS patients?

• Infections are a major cause of death in 
MDS patients

• Infections may represent an obstacle to 
adherence to MDS treatment schedule



199 cycles in 21 patients: 56 (28%) delayed cycles



How can we prevent infections from 
causing death or be an obstacle to 
adherence to treatment schedule?

• First: knowledge of the epidemiology, timing 
and risk of infections is required

• Second: indication, choice and timing of 
prevention strategies should be defined…. if
possible. 



Author, year 
(reference)

Study treatment Number and type of 
patients on study; mean age, 

years (range)

Type of grade ≥3 infections

Fenaux P, 
2009

AZA (1:1) vs. BSC 359 IR and HR MDS; 
69 (38–88)

Febrile neutropenia: AZA 12.6%; BSC 6.9%. 
Pneumonia: AZA 10.3%; BSC 7.8%

Kantarijan H, 
2006

DEC (1:1) vs. BSC 170 IR and HR MDS; 
70 (30–85)

Febrile neutropenia: DEC 23%; BSC 4%. 
Pneumonia: DEC 15%; BSC 9%. 

Overall infections: DEC 57%; BSC 52%
Lübbert M, 
2011

DEC (1:1) vs. BSC 233 IR and HR MDS; 
70 (60–90)

Febrile neutropenia: DEC 25.4%; BSC 7.1%. 
Overall infections: DEC 57.9%; BSC 50%

Garcia-
Manero G, 
2016

Rigosertib (2:1) vs. 
BSC

299 HR MDS (after failure of 
hypomethylating drugs); 

74 (69–79)

Overall infections: rigosertib 12%; BSC 4%

Sekeres MA, 
2017

AZA vs. AZA+LENA vs. 
AZA + vorinostat

277 HR MDS and CMML; 
70 (28–93)

Overall infections: AZA alone 8%; AZA+LENA 16%; AZA + vorinostat 11%

Garcia-
Manero G, 
2017

AZA (1:1) vs. AZA + 
pracinostat

102 IR-2 and HR MDS; 
70 (26–90)

Febrile neutropenia (any grade): AZA 20%; AZA + pracinostat 33%. 
Pneumonia (any grade): AZA 16%; AZA + pracinostat 18%

Platzbecker
U, 2015

Eltrombopag (2:1) vs. 
placebo

98 HR MDS; 73 (29–88) Febrile neutropenia: eltrombopag 7%; placebo 21%
Pneumonia: eltrombopag 16%; placebo 17%

Sepsis: eltrombopag 13%; placebo 18%
Santini V, 
2016

LENA (2:1) vs. placebo 239 LR and IR MDS not 5q-; 
71 (43-–87)

Infections: LENA 14.4%; placebo 3.8% 

List A, 2006 LENA 148 LR and IR MDS with 5q-; 
71 (37–95)

Febrile neutropenia: 2% 
Pneumonia: 3%

Fenaux P, 
2011

LENA 10 mg or 5 mg 
(2:1) vs. placebo

205 LR and IR MDS not 5q-; 
69 (36–86)

Febrile neutropenia: LENA 10 mg 1%; LENA 5 mg 3% 
Infections: LENA 10 mg 12%; LENA 5 mg 9%

Oliva EN, 
2017

Eltrombopag (2:1) vs. 
placebo

90 LR and IR MDS; 
71 (29–91)

Febrile neutropenia: eltrombopag 7%; placebo 21% 
Pneumonia: eltrombopag 16%; placebo 21% 

Overall infections: eltrombopag 5%; placebo 9%

Rate of grade 3 or higher infections from Phase II and III clinical trials in MDS patients treated according to the current strategies.

HR

LR



The limits of clinical trials in describing the 
infectious risk in MDS patients

• Clinical trials vs real life (selection of patients)
• Generally, clinical trials are not designed to detail

the different types and outcome of infection
• The use of «rate of infections per patient year» 

does not allow the proper description of the timing 
of infection (i.e. first 3 months vs subsequent
period)

• It is not possible to show the impact of infections
on the overall outcome

• It is difficult to hypothesize prevention strategies
based on the clinical trials results



Reference Study endpoint Patients on study Infection complications

Ali AM, 2017 Infections during DEC 10 
day/cycle treatment 

85 pts AML (68%) and 
MDS 282 cycles 

Incidence of infections: 96.3% in MDS and 77.5% in AML Microbiological documented 
infections in 44.8% 
Prevalence of bacterial infections (bacteremia and pneumonia)
Viral infections 3.7%, fungal infections 1.2%

Schuck A, 2017 Impact of infections during 
AZA treatment

77 pts MDS 614 AZA cycles 81/614 AZA cycles (13%) with one or more infections 
Higher infections in the first 3 cycles 
Higher infections in non-responders vs. responders (P=0.002) 
Bacterial infections 88%, viral infections 5%, fungal infections 7% of infections

Trubiano JA, 2017 Incidence, etiology and timing 
of infections following AZA 

therapy for MDS

68 pts AML and MDS 884 
AZA cycles 

Infections in 25% of AZA cycles 
Higher infections in very high IPSS-R and in the first two AZA cycles 
Prevalence of bacterial infections 
Febrile neutropenia in 5.3% of AZA cycles, bacteremia 2%, invasive aspergillosis 0.3%

Pomares H, 2016 Invasive fungal infections in 
AML/MDS treated with AZA

121 pts AML (29%) and 
MDS 

948 AZA cycles 

Patients with febrile neutropenia 37% 
Fungal infections 1.6% (4.1% in pts with severe neutropenia)

Falantes JF, 2014 Patterns of infection in MDS 
and AML treated with AZA as 

salvage therapy

64 pts AML (33%) and 
MDS 523 AZA cycles 

Patients with infections 31/64 (48%); infections in 14% of AZA courses 
Higher risk of infections and risk of fungal infections during the first 3 treatment cycles
Pneumonia was the most common infection (35%)

Sullivan LR, 2013 Epidemiology and risk factors 
for infections requiring 
hospitalization in MDS

497 pts 
MDS 

Incidence of IC 21% (103/497 pts); total of IC episodes 201 
Prevalence of bacterial infections, 82% (bacteremia and pneumonia) of IC viral 
infections 8%, fungal infections 10% of IC 
Risk factors for IC: HR MDS, neutropenia, comorbidities

Merkel D, 2013 Incidence and predisposing risk 
factors for infections in AZA-

treated pts

184 pts 
AML (15%) and MDS 

928 AZA cycles 

153/928 AZA cycles (16.5%) with one or more IC
75% of IC required hospitalization and 19.6% of IC were fatal 
Higher incidence in the first two cycles (26% and 23%) 
Poor cytogenetics, low PLT count and neutrophil count below 0.5×109/L recorded 
before first AZA cycle identified “prone to infections” patients
(52.7% vs. 33.9%; 56.1% vs. 35%; 53.1% vs. 35.6%, respectively; P<0.05 for all 
comparisons).

Most recent retrospective epidemiological studies on infections in MDS patients treated according to the current strategies.









Febrile neutropenia complicated 5.3% of AZA cycles, pneumonia 3.2%, upper respiratory tract
infections 2.9%, skin and soft tissue infections 2.4%, bloodstream infections 1.8%.

69% of febrile neutropenia episodes, 63% of pneumonia episodes, 68% of skin and soft tissue
infections, 63% of bloodstream infections, and 36% of urinary tract infections occurred in the first
five AZA cycles. Five of six IFD cases occurred in cycle 1 or 2 of AZA therapy.

884 AZA cycles in 68 patients



884 AZA cycles in 68 patients

All fungal infections documented in the first 2 cycles



Retrospective, multicenter study (7 centers in Rome) including 234 MDS patients treated with AZA. The 
total number of AZA cycles was 2886 (median 8 cycles per patient). There were 111 episodes of PI (3.8% 
of AZA cycles) in 81 patients (34.6%). 

PIs
5.1% of cycles 1-4
3.2% of cycles >4

P-IFD
32.5% of early PIs

21% of late PIs



Cumulative survival according to the 
development of pulmonary infection along 
the entire AZA treatment (A) and during 

the first 4 AZA cycles (B). Only 85 episodes 
of pulmonary infection unrelated to acute 

leukemia progression were considered.





Risk factors Comments 
Age In most of studies there was no clear association between age and infectious risk. 23, 26, 41

Comorbidities Comorbidities had variable and no clear influence in the rate of infections 23, 41.
Neutrophil count Absolute neutrophil counts before each azacitidine cycle were found to be risk factors in the univariate analysis 26. In

another study there was no relationship between neutrophil counts lower than 0.5×109/L and probability of infectious
complications 25. Severe neutropenia was associated with a higher incidence of proven/probable invasive fungal
diseases (IFDs) in MDS patients receiving azacitidine.24

Hemoglobin levels Low hemoglobin levels (<10 g/dL) was predictive of the risk of infection during the first two cycles of therapy at
multivariate analysis 26. This correlation was not observed in another study 41.

Platelet counts Low platelet counts (<20×109/L) was predictive of the risk of infection during the first two cycles of azacitidine therapy
at multivariate analysis in a study 26, conversely in another real-world experience in MDS patients treated with
azacitidine, higher platelet level was the only factor associated with an increased incidence of febrile events 41.

Blast percentage, cytogenetic 
risk and International 
Prognostic Scoring System 
Revised (IPSS-R)

Marrow blast percentage before each azacitidine cycle was found to be risk factor in the univariate analysis, but not in
the multivariate model 26. Poor cytogenetics was predictive of the risk of infection during the first two cycles of therapy
at multivariate analysis 26. A very high IPSS-R has been identified as an independent risk factor for infections in
azacitidine-treated patients, with a relevant attributable mortality, in a study 4, while IPSS or IPSS-R had no influence in
the rate of infections in another experience 23.

Hypomethylating agents 
treatment

Response: response to azacitidine impacted on the probability of infections in one study 23, while no correlation was
observed in another experience 41.
Dosage: a higher risk of infectious complications was observed in patients treated with azacitidine 75 mg/m2 for 7 days,
than in those receiving 5 days of therapy 39,40. This association was not observed in other experiences 23,26 The rate of
infections in decitabine-treated patients did not decrease when reducing the decitabine dose.46
Cycles: the rate of infectious events was higher in the first 3 azacytidine cycles and tended to decline with sequential
cycles .7,23,25,26,41,42

Risk factors of infectious complications in MDS patients: summary of available literature data.



Infection in MDS patients: evidence of literature

• Frequent and severe complication mainly in HR MDS

• Pulmonary infections occur in about 30% of patients and represent an 
independent factor in the probability of survival

• Crucial problem in the first HMA cycles

Infection control guidelines in MDS?





Dose intensity is crucial
in the first 3 cycles

particularly in 
higher risk patients!!! 







Patients with hematological malignancies
(HM) are among those with the highest
risk of IPD, with incidences ranging
between 13–50 times higher when
compared with the background
population, and with HM patients
accounting for up to 10% of all IPD
episodes in adults. We explored temporal
changes in the risk of IPD and associated
mortality in adults with HM, compared to
the risk in patients with non-
Hematological cancers and cancer-free
individuals during 16 years in Denmark.

6x

33 x

15 x



• The risk of IPD in patients with HM was up to 39 times
higher when compared to the background population and
was highest for multiple myeloma, acute lymphoblastic
leukemia, and chronic lymphocytic leukemia.

• Unlike other malignancies, the increased IPD risk did not
wane with the time since HM diagnosis.

• We found a vaccination uptake of only ≤2% in patients with
HM and ≤1% for those with other types of malignancies.

Non-vaccine serotypes PCV7 serotypes

serotypes covered by 
PCV13 but not PCV7

serotypes that are covered 
by PPV23 but not by PCV13



Dosing schedule. Two RZV doses are necessary, regardless of previous history of
HZ or previous receipt of HZ vaccine live. The second RZV dose should typically be
given 2–6 months after the first; for persons who are or will be immunodeficient or
immunosuppressed and who would benefit from a shorter vaccination schedule, the
second dose can be administered 1–2 months after the first (2). If the second
RZV dose is given sooner than 4 weeks after the first, a valid second dose should be
repeated at least 4 weeks after the dose given too early. The vaccine series does not
need to be restarted if more than 6 months have elapsed since the first dose.

Timing of vaccination. When possible, patients should be vaccinated before
becoming immunosuppressed. Otherwise, providers should consider timing
vaccination when the immune response is likely to be most robust (i.e., during
periods of lower immunosuppression and stable disease). RZV may be administered
to patients who previously received varicella vaccine. RZV is not a live virus vaccine;
therefore, RZV may be administered while patients are taking antiviral medications.



Is COVID-19 vaccination effective in MDS and AML patients?



Is COVID-19 vaccination effective in MDS and AML patients?



Is COVID-19 vaccination effective in MDS and AML patients?



Prevention of infection in MDS patients

LR supportive care LR Lenalidomide IR-HR HMA

S.pneumoniae vaccination YES at onset of disease YES at onset of disease YES at onset of disease

Influenza vaccination YES annually YES annually YES annually

Herpes zoster vaccination YES at onset of disease YES at onset of disease YES at onset of disease

COVID-19 vaccination YES YES YES

Antibacterial prophylaxis NO NO Consider in the first 
months

Mould-active antif. 
prophylaxis

NO NO Consider in the first 
months

Anti-herpetic prophylaxis NO NO NO

Chronic HBV inf. (HBsAg +,
HBV-DNA +)

As in immunocompetent Tenofovir, entecavir Tenofovir, entecavir

Resolved HBV inf. (Anti 
HBc-Ag +)

As in immunocompetent Monitoring of 
seroreversion and/or 

viremic rebound 

Monitoring of 
seroreversion and/or 

viremic rebound 


