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To the Editor,

Immune checkpoint inhibitors (ICIs) are an effective treat-
ment for metastatic malignancies. Renal transplant recipients 
(RTRs) have a higher risk of developing advanced malig-
nancy over time, however, ICI use comes with potential 
risk for acute allograft rejection through immune activa-
tion [1, 2]. Due to exclusion from clinical trials, the safety 
profile and ICI response outcomes among RTRs are largely 
unknown. We add to this evolving literature with a case 
series of RTRs with advanced malignancy treated with ICIs.

Patients treated between 1/1/2011 and 11/15/2019 were 
identified from electronic health records at Brigham and 
Women’s Hospital and Massachusetts General Hospital 
using International Classification of Diseases codes (Ninth 
and Tenth Revisions) for renal transplantation* and free 
text search for ICIs FDA-approved for treatment of malig-
nancy**. Inclusion criteria were (1) RTR, (2) post-transplant 
advanced malignancy treated with ICI, and (3) functioning 
allograft at ICI initiation.

We identified eight patients who met aforementioned 
criteria (Table  1). Malignancy type included cutane-
ous squamous cell carcinoma (n = 5), melanoma (n = 1), 
tonsillar squamous cell carcinoma (n = 1), and gastric 

adenocarcinoma (n = 1). All patients were treated with pem-
brolizumab or cemiplimab.

Four patients suffered acute allograft rejection observed 
at 5 (n = 2), 34 (n = 1) and 35 weeks (n = 1) following ICI 
initiation. All rejection episodes were treated with high-dose 
corticosteroids (methylprednisolone 250–500 mg) resulting 
in either preservation of allograft function and no dialysis 
requirements (n = 2), ongoing rejection (n = 1) or death 
(n = 1; patient declined further care and discontinued dialy-
sis). Among four patients who received peri-infusional pred-
nisone mini-pulses (40–20 mg over 1–2 weeks, beginning 
the day of or prior to ICI infusion) followed by 10 mg daily 
for maintenance, only one experienced acute rejection which 
occurred 34 weeks after ICI initiation following prednisone 
discontinuation. Of four patients on mTOR inhibitors, three 
had no acute rejection episodes, all of whom were also on 
prednisone 10 mg daily.

Malignancy treatment outcomes were: complete response 
(n = 3; one with disease relapse after 12 months), sympto-
matic deterioration (n = 2), progression of disease (n = 1; 
subsequently developing complete response on cetuxi-
mab), mixed response (n = 1) and stable disease (n = 1). 
Survival following treatment initiation ranged from 1 to 
19 months. Patients with any tumor response to ICI was 
similar between those who did and did not develop acute 
graft rejection (2/4 vs. 3/4, respectively). Of those receiv-
ing peri-infusional prednisone mini-pulses, one complete 
response was observed, one maintained stable disease, one 
experienced progressive disease, and one had a dramatic 
partial response shortly after discontinuing cemiplimab and 
starting cetuximab (Table 2). During that time, she devel-
oped progressive cellular and antibody-mediated rejection 
during the 6 months following the last dose of cemiplimab.

This case series adds to the growing literature on ICI 
use in RTRs. Previous reports cite acute renal allograft 
rejection risk from anti-PD-1 of 52% [2], which is similar 
to the 50% reported herein. Use of higher maintenance and 

Melissa J. Danesh and Patrick M. Mulvaney contributed equally to 
this manuscript

 *	 Melissa J. Danesh 
	 mdanesh@mgh.harvard.edu

1	 Department of Dermatology, Brigham and Women’s 
Hospital, Harvard Medical School, Boston, MA, USA

2	 Division of Nephrology, Department of Medicine, Brigham 
and Women’s Hospital, Harvard Medical School, Boston, 
MA, USA

3	 Department of Medical Oncology, Dana-Farber Cancer 
Institute, Boston, MA, USA

http://orcid.org/0000-0002-6932-3401
http://crossmark.crossref.org/dialog/?doi=10.1007/s00262-020-02644-2&domain=pdf


1938	 Cancer Immunology, Immunotherapy (2020) 69:1937–1941

1 3

Ta
bl

e 
1  

C
ha

ra
ct

er
ist

ic
s a

nd
 c

lin
ic

al
 c

ou
rs

e 
of

 R
TR

s r
ec

ei
vi

ng
 IC

Is
 fo

r a
dv

an
ce

d 
m

al
ig

na
nc

y 
(n

 =
 8)

C
as

e
A

ge
 a

t I
C

I i
ni

-
tia

tio
n 

(y
ea

rs
)/

se
x

Im
m

un
os

up
pr

es
si

on
 

re
gi

m
en

 a
t d

ia
gn

os
is

 o
f 

m
al

ig
na

nc
y

M
al

ig
na

nc
y 

ty
pe

/st
ag

e 
at

 d
ia

gn
os

is
a

St
ag

e 
at

 
IC

I i
ni

tia
-

tio
n

Pr
io

r t
re

at
m

en
ts

IC
I a

nd
 d

os
e

Im
m

un
os

up
pr

es
si

on
 a

t 
tim

e 
of

 IC
I i

ni
tia

tio
n

N
um

be
r o

f I
C

I t
re

at
-

m
en

ts
 b

ef
or

e 
re

je
ct

io
n 

or
 

to
 d

at
e

1
65

/m
al

e
1.

 M
yc

op
he

no
la

te
2.

 S
iro

lim
us

C
ut

an
eo

us
 sq

ua
m

ou
s 

ce
ll 

ca
rc

in
om

a 
(C

SC
C

, l
ef

t c
he

ek
)/

T2
b

IV
1.

 W
id

e 
lo

ca
l e

xc
is

io
n 

(W
LE

), 
ad

ju
va

nt
 

ra
di

at
io

n
2.

 M
oh

s m
ic

ro
gr

ap
hi

c 
su

rg
er

y 
(M

M
S)

, a
dj

u-
va

nt
 ra

di
at

io
n

3.
 W

LE
 w

ith
 o

rb
ita

l 
ex

en
te

ra
tio

n/
m

ax
il-

le
ct

om
y,

 a
dj

uv
an

t 
ra

di
at

io
n

4.
 M

M
S

Pe
m

br
ol

iz
um

ab
 2

00
 m

g 
ev

er
y 

3 
w

ee
ks

1.
M

yc
op

he
no

la
te

2.
 T

ac
ro

lim
us

11

2
77

/m
al

e
1.

 M
yc

op
he

no
la

te
2.

 T
ac

ro
lim

us
3.

 P
re

dn
is

on
e

M
el

an
om

a 
(n

os
e)

/II
IC

IV
1.

 W
LE

2.
 L

ym
ph

 n
od

e 
di

ss
ec

-
tio

n,
 a

dj
uv

an
t r

ad
ia

-
tio

n 
to

 le
ft 

ce
rv

ic
al

 
ly

m
ph

 n
od

es

Pe
m

br
ol

iz
um

ab
 2

00
 m

g 
ev

er
y 

3 
w

ee
ks

1.
M

yc
op

he
no

la
te

2.
Si

ro
lim

us
3.

Pr
ed

ni
so

ne
 5

 m
ill

ig
 

(m
g)

2

3
53

/m
al

e
1.

 A
za

th
io

pr
in

e
2.

 T
ac

ro
lim

us
3.

 P
re

dn
is

on
e

C
SC

C
 (r

ig
ht

 fo
re

he
ad

)/
T2

a
IV

1.
 M

M
S 

× 
3,

 a
dj

uv
an

t 
ra

di
at

io
n ×

 2
2.

 C
et

ux
im

ab
, c

is
pl

at
in

3.
 W

LE
4.

 G
efi

tin
ib

5.
 C

ar
bo

pl
at

in
, p

ac
li-

ta
xe

l

Pe
m

br
ol

iz
um

ab
 2

00
 m

g 
ev

er
y 

3 
w

ee
ks

1.
 P

re
dn

is
on

e 
40

 m
g ×

 5 
da

ys
 

(b
eg

in
ni

ng
 d

ay
 b

ef
or

e 
im

m
un

ot
he

ra
py

), 
20

 m
g ×

 10
 d

ay
s, 

th
en

 
in

cr
ea

se
d 

da
ily

 m
ai

n-
te

na
nc

e 
do

se
 fr

om
 7

.5
 

to
 1

0 
m

g
2.

 E
ve

ro
lim

us
3.

 A
za

th
io

pr
in

e

18

4
64

/m
al

e
A

za
th

io
pr

in
e

C
SC

C
 (r

ig
ht

 e
lb

ow
)/I

V
IV

W
LE

, s
al

va
ge

 ra
di

at
io

n 
to

 p
rim

ar
y 

si
te

 a
nd

 
in

vo
lv

ed
 ri

gh
t a

xi
lla

ry
 

ly
m

ph
 n

od
es

Pe
m

br
ol

iz
um

ab
 2

00
 m

g 
ev

er
y 

3 
w

ee
ks

1.
 P

re
dn

is
on

e 
10

 m
g 

da
ily

2.
 S

iro
lim

us
 1

 m
g 

da
ily

13

5
47

/m
al

e
1.

 A
za

th
io

pr
in

e
2.

 B
el

at
ac

ep
t

3.
 P

re
dn

is
on

e

G
as

tri
c 

ad
en

o-
ca

rc
i-

no
m

a/
IV

IV
FO

LF
IR

I
Pe

m
br

ol
iz

um
ab

 2
00

 m
g 

ev
er

y 
3 

w
ee

ks
Pr

ed
ni

so
ne

 5
 m

g 
da

ily
2

6
62

/m
al

e
1.

 T
ac

ro
lim

us
2.

 P
re

dn
is

on
e

C
SC

C
 (l

ef
t c

he
ek

)/T
3

IV
1.

 M
M

S
2.

 W
LE

, l
ym

ph
 n

od
e 

di
ss

ec
tio

n 
w

ith
 a

dj
u-

va
nt

 c
he

m
or

ad
ia

tio
n 

(c
ar

bo
pl

at
in

/ta
xo

l)
3.

 P
ar

tia
l m

ax
ill

ec
to

m
y

C
em

ip
lim

ab
 3

50
 m

g 
ev

er
y 

3 
w

ee
ks

1.
Pr

ed
ni

so
ne

 4
0 

m
g 

da
y 

(b
eg

in
ni

ng
 d

ay
 

be
fo

re
 in

fu
si

on
), 

20
 m

g ×
 5 

da
ys

, t
he

n 
10

 m
g 

da
ily

2.
Ta

cr
ol

im
us

5



1939Cancer Immunology, Immunotherapy (2020) 69:1937–1941	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

C
as

e
A

ge
 a

t I
C

I i
ni

-
tia

tio
n 

(y
ea

rs
)/

se
x

Im
m

un
os

up
pr

es
si

on
 

re
gi

m
en

 a
t d

ia
gn

os
is

 o
f 

m
al

ig
na

nc
y

M
al

ig
na

nc
y 

ty
pe

/st
ag

e 
at

 d
ia

gn
os

is
a

St
ag

e 
at

 
IC

I i
ni

tia
-

tio
n

Pr
io

r t
re

at
m

en
ts

IC
I a

nd
 d

os
e

Im
m

un
os

up
pr

es
si

on
 a

t 
tim

e 
of

 IC
I i

ni
tia

tio
n

N
um

be
r o

f I
C

I t
re

at
-

m
en

ts
 b

ef
or

e 
re

je
ct

io
n 

or
 

to
 d

at
e

7
51

/fe
m

al
e

1.
 T

ac
ro

lim
us

2.
 M

yc
op

he
no

la
te

C
SC

C
 (R

 4
th

 fi
ng

er
)/a

t 
le

as
t T

2a
IV

1.
 M

M
S

2.
 B

ra
ch

yt
he

ra
py

3.
 L

ym
ph

 n
od

e 
di

ss
ec

-
tio

n,
 a

dj
uv

an
t r

ad
ia

-
tio

n 
to

 ri
gh

t a
xi

lla
ry

 
an

d 
su

pr
ac

la
vi

cu
la

r 
ly

m
ph

 n
od

es

C
em

ip
lim

ab
 3

50
 m

g 
ev

er
y 

3 
w

ee
ks

1.
Pr

ed
ni

so
ne

 4
0 

m
g 

da
y 

be
fo

re
 in

fu
si

on
, 

20
 m

g ×
 5 

da
ys

, t
he

n 
10

 m
g 

da
ily

2.
Ta

cr
ol

im
us

3.
M

yc
op

he
no

la
te

4

8
42

/m
al

e
1.

 M
yc

op
he

no
la

te
2.

 T
ac

ro
lim

us
3.

 P
re

dn
is

on
e

To
ns

ill
ar

 S
C

C
/IV

IV
1.

 D
efi

ni
tiv

e 
ch

em
or

a-
di

at
io

n 
(c

is
pl

at
in

)
2.

 P
al

lia
tiv

e 
ca

rb
op

l-
at

in
, 5

-fl
uo

ro
ur

ac
il,

 
ce

tu
xi

m
ab

Pe
m

br
ol

iz
um

ab
 2

00
 m

g
1.

 P
re

dn
is

on
e 

40
 m

g ×
 5 

da
ys

 
(b

eg
in

ni
ng

 d
ay

 o
f 

im
m

un
ot

he
ra

py
), 

20
 m

g ×
 10

 d
ay

s, 
th

en
 

in
cr

ea
se

d 
da

ily
 m

ai
n-

te
na

nc
e 

do
se

 fr
om

 5
 

to
 1

0 
m

g
2.

 E
ve

ro
lim

us

1

C
as

e
C

re
at

in
in

e 
at

 IC
I 

in
iti

at
io

n 
(m

g/
dL

)

Ty
pe

 o
f a

llo
gr

af
t 

re
je

ct
io

n
M

an
ag

em
en

t o
f a

llo
gr

af
t r

ej
ec

tio
n

D
is

co
nt

in
ua

tio
n 

of
 IC

I
O

ut
co

m
e 

of
 a

llo
-

gr
af

t
Tu

m
or

 re
sp

on
se

 to
 IC

I
Fo

llo
w

-u
p 

af
te

r I
C

I 
in

iti
at

io
n 

(m
on

th
s)

1
1.

89
A

nt
ib

od
y 

m
ed

ia
te

d 
re

je
ct

io
n 

(A
M

R
) 

an
d 

ac
ut

e 
ce

llu
la

r 
re

je
ct

io
n 

(A
C

R
)

A
cu

te
: M

et
hy

lp
re

dn
is

o-
lo

ne
 2

50
 m

g ×
 3 

da
ys

, t
he

n 
50

0 
m

g ×
 3 

da
ys

 2
 m

on
th

s l
at

er
 a

nd
 

IV
IG

 (b
ot

h 
tre

at
m

en
ts

)
M

ai
nt

en
an

ce
: P

re
dn

is
on

e 
10

 m
g 

da
ily

Ye
s

St
ab

le
 fu

nc
tio

n
C

om
pl

et
e 

re
sp

on
se

 ×
 12

 m
on

th
s, 

fo
llo

w
ed

 b
y 

di
se

as
e 

re
la

ps
e

19

2
1.

36
A

C
R

​
A

cu
te

: M
et

hy
lp

re
dn

is
o-

lo
ne

 5
00

 m
g ×

 3 
da

ys
, t

he
n 

50
0 

m
g ×

 3 
da

ys
 2

 w
ee

ks
 la

te
r w

ith
 

pr
ed

ni
so

ne
 ta

pe
r

M
ai

nt
en

an
ce

: M
yc

op
he

no
la

te
 

in
cr

ea
se

d 
fro

m
 1

00
0 

to
 2

00
0 

m
g 

da
ily

Ye
s

St
ab

le
 fu

nc
tio

n
M

ix
ed

 re
sp

on
se

14

3
0.

56
N

on
e

N
/a

N
o

St
ab

le
 fu

nc
tio

n
C

om
pl

et
e 

re
sp

on
se

14
4

1.
63

N
on

e
N

/a
N

o 
(C

yc
le

 1
2 

he
ld

 d
ue

 m
ild

 
A

K
I)

St
ab

le
 fu

nc
tio

n
C

om
pl

et
e 

re
sp

on
se

12

5
2.

33
A

cu
te

 k
id

ne
y 

in
ju

ry
 

(A
K

I; 
no

 b
io

ps
y 

pe
rfo

rm
ed

)

A
cu

te
: M

et
hy

lp
re

dn
is

ol
on

e 
12

5 
m

g ×
 5 

da
ys

(p
at

ie
nt

 m
ad

e 
co

m
fo

rt 
m

ea
su

re
s o

nl
y 

th
er

ea
fte

r)

Ye
s

Lo
ss

 o
f g

ra
ft

Sy
m

pt
om

at
ic

 d
et

er
io

ra
-

tio
n

2 
(d

ea
th

)

6
1.

10
N

on
e

N
/a

N
o 

(C
yc

le
 6

 h
el

d 
du

e 
m

ild
 A

K
I)

St
ab

le
 fu

nc
tio

n
St

ab
le

 d
is

ea
se

4



1940	 Cancer Immunology, Immunotherapy (2020) 69:1937–1941

1 3

mini-pulsed corticosteroids appeared to provide a positive 
impact on maintenance of allograft function while permit-
ting anti-tumor effect of PD-1 blockade. In five patients 
treated with either maintenance prednisone 10 mg daily 
or peri-infusional mini-pulses, only one experienced a 
rejection episode. In contrast, all three patients on main-
tenance prednisone doses < 10 mg daily suffered a rejec-
tion episode. Similarly, Abdel-Wahad et al. previously 
reported higher risk of allograft rejection in patients on 
prednisone ≤ 10 mg daily alone compared to those on other 
immunosuppressive regimens [1]. Addition of peri-infu-
sional prednisone in conjunction with mTOR inhibitors in 
preventing ICI-related rejection has been reported previ-
ously [3]. In addition to providing allograft protection, 
mTOR inhibitors also provide anti-tumor effect which may 
be beneficial in balancing treatment response with immune 
suppression [3, 4]. Whether certain anti-rejection regimens 
or peri-infusional prednisone mini-pulses can mitigate 
rejection risk is the subject of current clinical trials [5, 6].

*International Classification of Diseases (Ninth and 
Tenth Revision codes) for renal transplantation: ICD-9: 
V42.0, ICD-10: Z94.0.

**Immunotherapies included: “pembrolizumab”, 
“keytruda”, “nivolumab”, “opdivo”, “ipilimumab”, 
“yervoy”, “atezolizumab”, “tecentriq”, “avelumab”, 
“bavencio”, “durvalumab”, “imfinzi”, “cemiplimab”, and 
“libtayo”.

Author contributions  All authors contributed to the study conception 
and design. Material preparation, data collection and analysis were 
performed by MD, PM, CS. The first draft of the manuscript was writ-
ten by MD and PM and all authors commented on previous versions 
of the manuscript. All authors read and approved the final manuscript.
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Table 2   Allograft rejection and response to ICI therapy in relation to 
peri-infusional prednisone mini-pulse and mTOR inhibitor use (n = 8)

Case Peri-infusional 
prednisone 
Mini-pulse

Use of mTOR 
inhibitor as 
part of immu-
nosuppressive 
regimen

Allograft 
rejection

Response to ICI 
therapy (includes 
complete 
response, partial 
response, and 
stable disease)

1 ✓ ✓
2 ✓ ✓ ✓
3 ✓ ✓ ✓
4 ✓ ✓
5 ✓
6 ✓ ✓
7 ✓ ✓
8 ✓ ✓
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