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To the Editor
Rituximab and cyclophosphamide-containing regimens (cyclo-

phosphamide, vincristine, and prednisone with or without doxorubi-
cin) had been predominantly used as standard immunochemotherapy 
for symptomatic indolent B-cell lymphomas (i-BCLs) until the recent 
introduction of bendamustine plus rituximab schedule.1 However, 
the increased incidence of opportunistic infections following ben-
damustine exposure has raised questions regarding its safety and 
widespread adoption.2

We read with great interest Djebbari et al's study in the July 2020 
issue number 5 of European Journal of Haematology.3 This retrospec-
tive study assessed 3-year infection morbidity of newly diagnosed 
follicular lymphoma (FL) patients treated with immunochemother-
apy regimens, including anti-CD20 monoclonal antibodies (mAbs), 
that is, rituximab (R) or obinutuzumab (O) plus bendamustine (BR 
[n  =  32] and OB [n  =  9], respectively) eventually followed by an-
ti-CD20 mAb maintenance (in 31 of them) in the 2009-2019 period 
in the Oxford's Tertiary Haematology Center of UK. Overall, 26/41 
patients (63%) experienced at least one infection of grade ≥1 with a 
total of 23 episodes of high-grade documented infections. Moreover, 
16 infection-related admissions during induction and 7 infection-
related admissions during maintenance were recorded (grade: 3-5). 
Thus, during the 3-year infection follow-up, bendamustine-based 
regimens led to a high rate of patients experiencing any grade of 
infection and a high number of infection-related admissions. The 
authors underscore that these findings influence decision-making 
across different frontline FL therapeutic approaches. There is the 
need of interventions that could mitigate the infectious toxicity 
(including granulocyte colony-stimulating factors [G-CSFs] and 
prophylactic antimicrobials) to establish the full value of frontline 
treatment with BR schedule in patients with i-BCLs in real life.1,4

In Supportive Care Cancer of 2017,5 we reported encouraging 
single-center safety results of a prospective trial in 61 adult pa-
tients receiving firstline BR therapy and pegfilgrastim prophylaxis 
(BR-Peg group) for i-BCLs (including follicular lymphoma for 68.8% 
of patients) during the 2014-2016 period in Italy. All patients 

systematically underwent 6 mg pegfilgrastim (Neulasta®; Amgen) 
injected subcutaneously in a single administration on day 4 of 
each 4-week cycle of BR, from the first course of immunochemo-
therapy until the last course. During 6 months of follow-up from 
the start of immunochemotherapy, BR-Peg regimen was associ-
ated with a rate of incidence of infections (including febrile neu-
tropenia [FN] and pneumonia) and hospitalizations required for 
FN complications of 11.4% and 4.9%, respectively. We then car-
ried out a single-center interventional prospective trial, with sim-
ilar target population of Djebbari et al, in 67 patients (median age: 
63 years) with FL. From January 2016 to January 2020, according 
to our institution guidelines, consecutive symptomatic patients 
with FL received frontline BR, intensified primary antimicrobial 
prophylaxis (IPAMP), and R-maintenance (if needed). Preliminary 
results were published in haematologica of 20196; here, we report 
the mature results from this study characterized by a specific 
intervention against infections, that is, the IPAMP scheme con-
sisting of long-acting pegfilgrastim (6 mg, s.c) or lipegfilgrastim 
(6  mg, s.c) on day 4 of each BR cycle (as above described), and 
trimethoprim-sulfamethoxazole (960  mg bid die, twice a week) 
and acyclovir (400  mg bid die) from day 1 until 6  months after 
the last BR cycle. All patients had IPAMP treatment systematically 
as scheduled, and no modifications were made. With a median 
follow-up of 23 months, the rate of infections was 6% (including 
pneumonia [1 case], bloodstream infection [1 case], and gastroin-
testinal tract infection [2 cases]), and the rate of infection-related 
hospitalizations was 3% (2/67 patients).

With the systematic, prompt and sustained use of our vigorous 
primary anti-infectious prophylaxis (pegfilgrastim/lipegfilgrastim, 
trimethoprim-sulfamethoxazole, and acyclovir), we were able to dras-
tically bring down the rate of infections and hospitalizations required 
for infectious complications in patients with i-BCLs receiving BR regi-
men during the first two years of therapy (Table 1). Studies from other 
institutions with a longer follow-up are needed to assess the late in-
fectious risk following the BR therapy, especially from opportunistic 
microorganisms, possibly due to prolonged T-cell depletion.1

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2020 The Authors. European Journal of Haematology published by John Wiley & Sons Ltd.

www.wileyonlinelibrary.com/journal/ejh
http://creativecommons.org/licenses/by-nc-nd/4.0/


     |  735LETTER TO THE EDITOR

TA
B

LE
 1

 
In

fe
ct

io
n 

ou
tc

om
es

 fo
r f

ro
nt

lin
e 

be
nd

am
us

tin
e 

pl
us

 a
nt

i-C
D

20
 m

A
bs

 a
cc

or
di

ng
 to

 th
e 

st
an

da
rd

 s
ch

ed
ul

ea  in
 p

at
ie

nt
s 

w
ith

 fo
lli

cu
la

r l
ym

ph
om

a 
(F

L)
 a

nd
/o

r o
th

er
 in

do
le

nt
 B

-c
el

l 
ly

m
ph

om
as

 (i
-B

C
Ls

), 
re

po
rt

ed
 b

y 
th

e 
th

re
e 

tr
ia

ls
 a

na
ly

ze
d 

in
 th

e 
pr

es
en

t m
an

us
cr

ip
t

A
ut

ho
r, 

ye
ar

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f u

nd
er

ly
in

g 
he

m
at

ol
og

ic
al

 
di

se
as

e 
(n

um
be

r o
f 

ca
se

s)
M

ed
ia

n 
ag

e,
 

(ra
ng

e)

Fe
at

ur
es

 fo
r s

ta
rt

 
im

m
un

oc
he

m
ot

he
ra

py
 

(p
er

ce
nt

ag
e 

of
 p

at
ie

nt
s)

A
nt

im
ic

ro
bi

al
 

pr
op

hy
la

xi
s 

(p
er

ce
nt

ag
e 

of
 

pa
tie

nt
s)

N
ad

ir,
 A

N
C 

ce
lls

/u
l, 

m
ed

ia
n 

co
un

t (
ra

ng
e)

O
ut

co
m

es
 re

po
rt

ed

D
je

bb
ar

i e
t a

l, 
20

20
3

Re
tr

os
pe

ct
iv

e 
(s

in
gl

e-
ce

nt
er

)
FL

, 4
1

56
 y

 (2
8-

83
)

A
nn

 A
rb

or
 s

ta
ge

s 
III

-I
V

 (9
8)

A
ne

m
ia

 (2
7)

Bo
ne

 m
ar

ro
w

 in
vo

lv
ed

 (6
3)

LD
H

 >
 2

40
 U

/L
 (3

9)
FL

IP
I i

nt
er

m
ed

ia
te

/h
ig

h 
ris

k 
(7

1)

A
cy

cl
ov

ir 
(1

00
)

G
-C

SF
 (2

2)
19

00
 (0

-6
10

0)
In

fe
ct

io
ns

, 6
3.

4%
 (i

nc
lu

di
ng

 a
ll 

gr
ad

es
)b  

H
ig

h-
gr

ad
e 

do
cu

m
en

te
d 

in
fe

ct
io

n 
ep

is
od

es
, 

23
;

D
ea

th
s 

fr
om

 in
fe

ct
io

n,
 2

C
er

ch
io

ne
 e

t a
l, 

20
17

5
Pr

os
pe

ct
iv

e 
(in

te
rv

en
tio

na
l, 

si
ng

le
-c

en
te

r)

FL
, 4

2
i-B

C
Ls

, 1
9

45
.4

 y
 (3

3-
77

)
A

nn
 A

rb
or

 s
ta

ge
s 

III
-I

V
 (9

8)
B 

sy
m

pt
om

s 
(3

1)
Bo

ne
 m

ar
ro

w
 in

vo
lv

ed
 (6

9)
Ex

tr
an

od
al

 in
vo

lv
em

en
t (

74
)

LD
H

 >
 2

40
 U

/L
 (3

4)
FL

IP
I i

nt
er

m
ed

ia
te

 ri
sk

 (3
1)

FL
IP

I h
ig

h 
ris

k 
(5

7)

Pr
im

ar
y 

pr
op

hy
la

xi
s 

w
ith

 p
eg

fil
gr

as
tim

 
(1

00
)

17
34

 
(8

80
-2

11
0)

In
fe

ct
io

ns
, 1

1.
4%

 (i
nc

lu
di

ng
 F

N
, 2

 c
as

es
; F

N
 

w
ith

 c
lin

ic
al

ly
 d

oc
um

en
te

d 
in

fe
ct

io
n 

at
 th

e 
lo

w
er

 re
sp

ira
to

ry
 tr

ac
t, 

3 
ca

se
s;

 F
N

 w
ith

 
m

ic
ro

bi
ol

og
ic

al
ly

 d
oc

um
en

te
d 

in
fe

ct
io

n,
 2

 
ca

se
s 

[1
 G

ra
m

-p
os

iti
ve

, 1
 s

er
um

 C
M

V-
D

N
A

 
po

si
tiv

ity
];

In
fe

ct
io

us
 c

om
pl

ic
at

io
n-

re
la

te
d 

ho
sp

ita
liz

at
io

ns
, 4

.9
%

.
C

he
m

ot
he

ra
py

 d
is

ru
pt

io
ns

, 1
.6

%

G
io

rd
an

o 
et

 a
l, 

20
19

6
Pr

os
pe

ct
iv

e 
(in

te
rv

en
tio

na
l, 

si
ng

le
-c

en
te

r)

FL
, 6

7
63

 y
 (6

0-
82

)
A

nn
 A

rb
or

 s
ta

ge
s 

III
-I

V
 (9

0)
B 

sy
m

pt
om

s 
(3

1)
Bu

lk
y 

di
se

as
e 

(3
0)

Bo
ne

 m
ar

ro
w

 in
vo

lv
ed

 (5
9)

Ex
tr

an
od

al
 in

vo
lv

em
en

t (
70

)
FL

IP
I i

nt
er

m
ed

ia
te

 ri
sk

 (4
1)

FL
IP

I h
ig

h 
ris

k 
(6

0)

Pr
im

ar
y 

pr
op

hy
la

xi
s 

w
ith

 lo
ng

 a
ct

in
g 

G
-

C
SF

, t
rim

et
ho

pr
im

-
su

lfa
m

et
ho

xa
zo

le
, 

an
d 

ac
yc

lo
vi

r (
10

0)

16
46

 
(9

80
-2

99
0)

In
fe

ct
io

ns
, 6

%
 (i

nc
lu

di
ng

 F
N

 w
ith

 c
lin

ic
al

ly
 

do
cu

m
en

te
d 

in
fe

ct
io

n 
at

 th
e 

lo
w

er
 

re
sp

ira
to

ry
 tr

ac
t [

1 
ca

se
] a

nd
 g

as
tr

oi
nt

es
tin

al
 

tr
ac

t [
2 

ca
se

s]
; F

N
 w

ith
 m

ic
ro

bi
ol

og
ic

al
ly

 
do

cu
m

en
te

d 
in

fe
ct

io
n,

 1
 c

as
e 

[b
ac

te
re

m
ia

 
du

e 
to

 G
ra

m
-n

eg
at

iv
e]

;
In

fe
ct

io
us

 c
om

pl
ic

at
io

n-
re

la
te

d 
ho

sp
ita

liz
at

io
ns

, 3
%

.
C

he
m

ot
he

ra
py

 d
is

ru
pt

io
ns

, 3
%

N
ot

e:
 P

rim
ar

y 
an

tim
ic

ro
bi

al
s 

pr
op

hy
la

xi
s:

 p
eg

fil
gr

as
tim

/l
ip

eg
fil

gr
as

tim
 (6

 m
g,

 s.
c.

) o
n 

da
y 

4 
of

 e
ac

h 
im

m
un

oc
he

m
ot

he
ra

py
 c

yc
le

 (f
ro

m
 th

e 
fir

st
 u

nt
il 

th
e 

la
st

 4
-w

k 
cy

cl
e)

; t
rim

et
ho

pr
im

-s
ul

fa
m

et
ho

xa
zo

le
 

(9
60

 m
g 

bi
d 

di
e,

 tw
ic

e 
a 

w
ee

k)
 a

nd
 a

cy
cl

ov
ir 

(4
00

 m
g 

bi
d 

di
e)

 fr
om

 d
ay

 1
 u

nt
il 

6 
m

o 
af

te
r t

he
 la

st
 c

yc
le

 in
 a

ll 
pa

tie
nt

s.
St

ag
e 

III
, d

ef
in

ed
 a

s 
m

ul
tip

le
 ly

m
ph

 n
od

e 
gr

ou
ps

 o
n 

bo
th

 s
id

es
 o

f t
he

 d
ia

ph
ra

gm
; s

ta
ge

 IV
, d

ef
in

ed
 a

s 
m

ul
tip

le
 e

xt
ra

no
da

l s
ite

s 
or

 ly
m

ph
 n

od
es

 a
nd

 e
xt

ra
no

da
l d

is
ea

se
.2

FL
IP

I s
co

re
. F

iv
e 

fa
ct

or
s 

in
cl

ud
ed

 w
er

e 
as

 fo
llo

w
s:

 a
ge

 o
ld

er
 th

an
 6

0 
y,

 s
er

um
 la

ct
at

e 
de

hy
dr

og
en

as
e 

(L
D

H
) a

bo
ve

 n
or

m
al

, A
nn

 A
rb

or
 s

ta
ge

 II
I o

r I
V,

 n
od

al
 in

vo
lv

em
en

t a
t m

or
e 

th
an

 4
 s

ite
s,

 a
nd

 
he

m
og

lo
bi

n 
le

ve
l <

12
 g

r/
dL

. E
ac

h 
fa

ct
or

 g
et

s 
1 

po
in

t, 
an

d 
po

ss
ib

le
 s

co
re

s 
ra

ng
e 

fr
om

 0
 to

 5
. A

 h
ig

he
r s

co
re

 in
di

ca
te

s 
po

or
er

 p
ro

gn
os

is
.2

A
N

C
, a

bs
ol

ut
e 

ne
ut

ro
ph

il 
co

un
t.

G
-C

SF
, g

ra
nu

lo
cy

te
 c

ol
on

y-
st

im
ul

at
in

g 
fa

ct
or

s.
FN

, f
eb

ril
e 

ne
ut

ro
pe

ni
a 

is
 o

ne
 o

f t
he

 m
os

t i
m

po
rt

an
t c

lin
ic

al
 s

ig
ns

 o
f i

nf
ec

tio
n 

du
rin

g 
ch

em
ot

he
ra

py
 tr

ea
tm

en
t a

nd
 is

 c
ha

ra
ct

er
iz

ed
 b

y 
an

 a
bs

ol
ut

e 
ne

ut
ro

ph
il 

co
un

t (
A

N
C

) <
10

00
/m

m
3  a

nd
 a

t l
ea

st
 o

ne
 

te
m

pe
ra

tu
re

 m
ea

su
rin

g 
of

 ≥
38

°C
.

m
A

bs
, m

on
oc

lo
na

l a
nt

ib
od

ie
s.

C
he

m
ot

he
ra

py
 d

is
ru

pt
io

ns
: I

f t
he

 le
uk

oc
yt

e 
co

un
t w

as
 le

ss
 th

an
 2

00
0/

m
m

3  b
ef

or
e 

a 
sc

he
du

le
d 

cy
cl

e,
 tr

ea
tm

en
t c

yc
le

 w
as

 d
el

ay
ed

 fo
r a

t l
ea

st
 1

-w
k 

(ti
m

e 
di

sr
up

tio
n)

, o
r b

en
da

m
us

tin
e 

do
se

 w
as

 re
du

ce
d 

to
 7

0 
m

g/
m

2  if
 le

uk
oc

yt
e 

co
un

t l
es

s 
th

an
 1

00
0/

m
m

3  w
as

 n
ot

ed
 o

n 
tw

o 
co

ns
ec

ut
iv

e 
da

ys
 b

et
w

ee
n 

cy
cl

es
 (d

os
e 

di
sr

up
tio

n)
.

a Im
m

un
oc

he
m

ot
he

ra
py

 tr
ea

tm
en

t i
nc

lu
de

d 
in

tr
av

en
ou

s 
be

nd
am

us
tin

e 
(9

0 
m

g/
m

2  g
iv

en
 o

ve
r 3

0-
60

 m
in

 o
n 

da
ys

 1
 a

nd
 2

 o
f e

ac
h 

cy
cl

e)
 p

lu
s 

rit
ux

im
ab

 (3
75

 m
g/

m
2  o

n 
da

y 
1 

of
 e

ac
h 

cy
cl

e)
, e

ve
ry

 4
 w

k 
fo

r u
p 

to
 6

 c
yc

le
s2  in

 th
e 

C
er

ch
io

ne
 e

t a
l's

 s
tu

dy
5  a

nd
 G

io
rd

an
o 

et
 a

l's
 s

tu
dy

6 ; i
n 

th
e 

D
je

bb
ar

i e
t a

l's
 s

tu
dy

3  3
2 

pa
tie

nt
s 

re
ce

iv
ed

 ri
tu

xi
m

ab
-b

en
da

m
us

tin
e,

 w
hi

le
 9

 p
at

ie
nt

s 
re

ce
iv

ed
 o

bi
nu

tu
zu

m
ab

-
be

nd
am

us
tin

e 
(n

um
be

r o
f c

yc
le

s 
an

d 
do

sa
ge

s 
ar

e 
no

t r
ep

or
te

d)
. 

b A
cc

or
di

ng
 to

 th
e 

C
om

m
on

 T
er

m
in

ol
og

y 
C

rit
er

ia
 fo

r A
dv

er
se

 E
ve

nt
s 

(v
er

si
on

 4
). 



736  |     LETTER TO THE EDITOR

KE Y WORDS
antimicrobial prophylaxis, bendamustine, indolent lymphoma, 
rituximab

Marco Picardi1

Claudia Giordano1

Roberta Della Pepa1

Claudio Cerchione2

Novella Pugliese1

Aldo Leone1

Selenia Vitiello1

Fabrizio Pane1

1Department of Clinical Medicine and Surgery, Hematology 
Unit, Federico II University Medical School, Naples, Italy

2Hematology Unit, IRCCS Istituto Romagnolo per lo Studio dei 
Tumori (IRST) “Dino Amadori”, Meldola, Italy

Correspondence
Claudia Giordano, Department of Clinical Medicine and 

Surgery, Hematology Unit, Federico II University Medical 
School, Via Sergio Pansini, 5, Naples 80131, Italy.

Email: claudiagiordano91@hotmail.com

ORCID
Claudia Giordano   https://orcid.org/0000-0003-3943-4263 

R E FE R E N C E S
	1.	 Olszewski AJ, Butera JN, Reagan JL, Castillo JJ. Outcomes of ben-

damustine- or cyclophosphamide-based first-line chemotherapy 

in older patients with indolent B-cell lymphoma. Am J Hematol. 
2019;95:354-361.

	2.	 Hiddemann W, Barbui AM, Canales Albendea MA, 
et al. Immunochemotherapy with obinutuzumab or rituximab for 
previously untreated follicular lymphoma in the GALLIUM study: 
influence of chemotherapy on efficacy and safety. J Clin Oncol. 
2018;36:2395-2404.

	3.	 Djebbari F, Kaji F, Stanton L, et al. Efficacy and infection morbidity 
of front-line immuno-chemotherapy in follicular lymphoma. Eur J 
Haematol. 2020;105:667-671.

	4.	 Smith TJ, Bohlke K, Lyman GH, et al. Recommendations for the use 
of WBC growth factors: American society of clinical oncology clinical 
practice guideline update. J Clin Oncol. 2015;33:3199-3212.

	5.	 Cerchione C, De Renzo A, Di Perna M, et al. Pegfilgrastim in primary 
prophylaxis of febrile neutropenia following frontline bendamus-
tine plus rituximab treatment in patients with indolent non-Hodgkin 
lymphoma: a single center, real-life experience. Support Care Cancer. 
2017;25:839-845.

	6.	 Giordano C, Della Pepa R, Pugliese N, et al. Primary vigorous anti-
infective prophylaxis to reduce the rate of infections and related 
chemotherapy disruptions in patients with untreated follicular lym-
phoma. Haematologica. 2019;104(s2):P225.

How to cite this article: Picardi M, Giordano C, Della Pepa R, et 
al. Correspondence in reference to previously published 
manuscript: “Faouzi Djebbari et al. Efficacy and infection 
morbidity of front-line immuno-chemotherapy in follicular 
lymphoma. Eur J Haematol. 2020; 105: 667-671”. Eur J 
Haematol. 2021;106:734–736. https://doi.org/10.1111/
ejh.13558

mailto:﻿
https://orcid.org/0000-0003-3943-4263
mailto:claudiagiordano91@hotmail.com
https://orcid.org/0000-0003-3943-4263
https://orcid.org/0000-0003-3943-4263
https://doi.org/10.1111/ejh.13558
https://doi.org/10.1111/ejh.13558

