
Short Communication

For reprint orders, please contact: reprints@futuremedicine.com

Durability of response in metastatic
melanoma patients after combined
treatment with radiation therapy and
ipilimumab

Quaovi H Sodji1,2 , Paulina M Gutkin1, Susan M Swetter3,4, Sunil A Reddy5, Susan M
Hiniker*,‡ ,1,2 & Susan J Knox‡ ,1,2

1Department of Radiation Oncology, Stanford University School of Medicine, Stanford, CA 94305, USA
2Stanford Cancer Institute, Stanford University School of Medicine, Stanford, CA 94305, USA
3Department of Dermatology, Stanford University School of Medicine, Stanford, CA 94305, USA
4Dermatology Service, VA Palo Alto Health Care System, Palo Alto, CA 94304, USA
5Division of Oncology, Department of Medicine, Stanford University School of Medicine, Stanford, CA 94305, USA
*Author for correspondence: shiniker@stanford.edu
‡Authors contributed equally

Practice points

• The combination of immunotherapy and radiation may result in increased clinical response rates in metastatic
melanoma patients.

• The rate of initial complete response and its durability appear to be correlated with at least a grade 2
hypophysitis requiring long-term steroid use.

• Treatment-related hypophysitis may be an indicator of durable response following the use immunotherapy
agents in melanoma.

• Secondary analysis of previously reported prospective trials with melanoma patients treated with immunotherapy
will be helpful to determine if this observed correlation is present in a larger study cohort.

Aim: We previously reported a prospective trial evaluating the safety and efficacy of combining ipili-
mumab and radiation therapy in patients with metastatic melanoma. Herein, we provide a long-term
update on patients with complete response (CR) or partial response (PR). Patients & methods: We contin-
ued to follow these patients with serial imaging including computed tomography, PET or MRI. Results:
Two of the three patients with CR are still alive and without evidence of melanoma but with chronic
treatment-induced hypophysitis. The third patient died of hepatocellular carcinoma, but with no evidence
of melanoma. Among the three patients with PR, two achieved CR after pembrolizumab monotherapy.
Conclusion: This long-term follow-up reveals the striking durability of the CRs, which appears to correlate
with a grade 2–3 hypophysitis.

First draft submitted: 29 November 2019; Accepted for publication: 31 January 2020; Published online:
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Immunotherapy has become an important tool in the armamentarium of oncologists and is referred to as the
fifth clinical pillar of cancer therapy, along with radiotherapy, surgery, chemotherapy and targeted therapy [1].
Melanoma represents a highly immunogenic cancer for which treatment in the metastatic setting has greatly
benefited from immunotherapy with checkpoint blockade. With the advent of ipilimumab (anti-CTLA-4 antibody),
nivolumab/pembrolizumab (anti-PD-1 antibody) and anti-PD-L1 agents, there have been increasing numbers of
reports of clinical response in metastatic melanoma patients [2]. In the first prospective Phase I clinical trial reported
by Twyman-Saint Victor et al. evaluating the combination of radiation therapy (RT) with ipilimumab in patients
with metastatic melanoma, patients underwent irradiation of a single lesion using a hypofractionated radiation
regimen, with four cycles of ipilimumab. Subsequent evaluation of unirradiated sites revealed no complete responses
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(CR) but an 18% rate of partial response (PR), with stable disease (SD) in 18% of the patients [3]. In a prospective
trial evaluating clinical response in patients with metastatic melanoma treated with the combination of RT and
ipilimumab, we reported a CR rate of 13.6% at a median follow up of 55 weeks (range 32–65 weeks weeks), a
similar 13.6% rate of PR without progression at a median of 40 weeks (range 29–53 weeks) and SD in 22.7% of
patients [4].

Herein, we report the durability of the clinical responses achieved in our earlier clinical trial by providing a long-
term update on disease recurrence, overall survival and long-term toxicity after a median follow up of 233.5 weeks
(range 78–272 weeks) in patients with initial complete or partial responses. This represents the longest follow up
of metastatic melanoma patients treated in a prospective trial with a combination of RT and ipilimumab with
resultant CRs and PRs.

Patients & methods
In the initial trial, 22 patients with progressive metastatic melanoma received four cycles of ipilimumab and palliative
RT to one to two sites of disease within 5 days of starting ipilimumab. Follow-up imaging was performed 2–4 weeks
after the fourth cycle of ipilimumab and every 3 months until disease progression. The Response Evaluation Criteria
in Solid Tumors was used to evaluate response to the combination therapy. At the completion of the Phase I trial,
patients who achieved CR or PR (Table 1) continued to have regular follow up with clinical and radiographic
exams with the interval of follow-up visits at the discretion of the attending physician. Imaging modalities utilized
to monitor response included computed tomography, PET and MRI.

Results
At the completion of the initial Phase I trial, out of the 22 patients in the cohort, 11 (50%) had clinical benefit,
ranging from SD to partial or CRs, after a median follow up of 55 weeks (range 32–65 weeks). In the setting of
progressive metastatic disease prior to the trial, even stabilization of disease was felt to be clinically beneficial, and
these patients were without disease progression for a median of 39 weeks. Among the patients with CR or PR,
clinical responses were ongoing after a median follow up of 233.5 weeks (range 78–272 weeks; Table 2).

Patients with CR
Among the initial cohort of 22 patients, three (13.6%) achieved a CR at a median follow-up of 55 weeks (range
32–65 weeks). These patients completed all four cycles of ipilimumab and RT, and all three experienced a grade 2
or 3 hypophysitis (Table 3).

Patient 15
A year after the completion of radiation, follow-up imaging showed new liver lesions, and subsequent biopsy revealed
hepatocellular carcinoma, but no evidence of melanoma. The patient succumbed to hepatocellular carcinoma after
78 weeks of follow-up, corresponding to a CR duration of 27 weeks.

Patient 17
At the last follow-up, 269 weeks after treatment, the patient remains in CR (226+ weeks) with no evidence
of disease on PET/CT (Figure 1A). In addition to the ongoing side effects from the treatment-related grade 3
hypophysitis, the patient had evidence of radiation necrosis due to radiosurgery for the brain metastasis that was
administered prior to enrolling in the clinical trial.

Patient 20
After a follow-up of 221 weeks, on the latest PET/CT the patient remained in CR (193 + weeks) with ongoing
side effects from a grade 2 hypophysitis (Figure 1B).

Patients with PR
Three (13.6%) patients initially had PRs without disease progression at a median of 40 weeks (range 29–53 weeks).
Within this group, one developed a grade 2 hypophysitis (Table 3).

Patient 12
At the completion of the four cycles of ipilimumab and radiation, this patient continued ipilimumab monotherapy
for a year due to disease progression and was subsequently switched to pembrolizumab monotherapy, receiving 28

Melanoma Manag. (2020) 7(1) future science group



Durability of response in melanoma after radiation therapy & ipilimumab Short Communication

Ta
b

le
1.

C
h

ar
ac

te
ri

st
ic

s
o

f
p

at
ie

n
ts

w
it

h
co

m
p

le
te

o
r

p
ar

ti
al

re
sp

o
n

se
s

d
u

ri
n

g
th

e
in

it
ia

lP
h

as
e

It
ri

al
.

Pa
ti

en
t

n
o

.
C

lin
ic

al
re

sp
o

n
se

Se
x

A
g

e
(y

ea
rs

)
M

et
as

ta
ti

c
si

te
s†

B
as

el
in

e
LD

H
(U

/
l)

M
-S

ta
g

e
(A

JC
C

8t
h

)
Pr

ev
io

u
s

tr
ea

tm
en

t
Si

te
ir

ra
d

ia
te

d
R

T
d

o
se

,
fr

ac
ti

o
n

at
io

n
an

d
te

ch
n

iq
u

e

Si
d

e
ef

fe
ct

s
(g

ra
d

e)

15
C

R
M

83
Lu

n
g

(l
ef

t
u

p
p

er
lo

b
e,

lin
g

u
la

,r
ig

h
t

m
id

d
le

lo
b

e)
,o

cc
ip

it
al

ca
lv

ar
iu

m
19

4
M

1b
(0

)
R

es
ec

ti
o

n
,R

T
Le

ft
u

p
p

er
lo

b
e

50
G

y/
4

fx
,S

B
R

T
H

yp
o

p
h

ys
it

is
(2

)
D

ia
rr

h
ea

(1
)

17
C

R
F

68
Lu

n
g

(l
ef

t
u

p
p

er
lo

b
e,

le
ft

lo
w

er
lo

b
e)

,b
ra

in
19

5
M

1d
(0

)
R

es
ec

ti
o

n
an

d
SR

S
Le

ft
u

p
p

er
lo

b
e

24
G

y/
3

fx
,S

B
R

T
H

yp
o

p
h

ys
it

is
(3

)
A

lo
p

ec
ia

(1
)‡

20
C

R
M

66
Sc

al
p

le
si

o
n

s
(r

ig
h

t
p

o
st

er
io

r
o

cc
ip

it
al

,i
n

fe
ri

o
r

ri
g

h
t,

su
p

er
io

r
ri

g
h

t)
,n

ec
k

16
4

M
1a

(0
)

R
es

ec
ti

o
n

,
in

te
rf

er
o

n
,

IL
-1

2

R
ig

h
t

p
o

st
er

io
r

o
cc

ip
it

al
sc

al
p

an
d

ri
g

h
t

n
ec

k

40
G

y/
10

fx
,I

M
R

T
H

yp
o

p
h

ys
it

is
(2

)
A

lo
p

ec
ia

(1
)‡

R
as

h
(2

)

12
PR

F
69

Lu
n

g
(l

ef
t

u
p

p
er

lo
b

e)
,l

iv
er

,l
ef

t
b

re
as

t,
le

ft
su

p
ra

cl
av

ic
u

la
r

ly
m

p
h

n
o

d
es

33
2

M
1c

(0
)

R
es

ec
ti

o
n

Le
ft

u
p

p
er

lo
b

e
45

G
y/

15
fx

,I
M

R
T

R
as

h
(2

)

18
PR

M
46

Pa
n

cr
ea

s,
su

p
ra

cl
av

ic
u

la
r

ly
m

p
h

n
o

d
es

,c
h

es
t

w
al

ln
o

d
u

le
s,

le
ft

ad
re

n
al

,g
al

lb
la

d
d

er
,

p
ar

ac
o

lic
g

u
tt

er

22
4

M
1c

(0
)

R
es

ec
ti

o
n

,
d

eb
u

lk
in

g
Pa

n
cr

ea
s

24
G

y/
3

fx
,S

B
R

T
H

yp
o

p
h

ys
it

is
(2

)

19
PR

M
73

T1
p

ar
as

p
in

o
u

s
m

as
s,

p
ar

at
ra

ch
ea

ll
ym

p
h

n
o

d
es

,l
u

n
g

(l
ef

t
u

p
p

er
lo

b
e)

,l
ef

t
ad

re
n

al
,

ri
g

h
t

ki
d

n
ey

17
6

M
1d

(0
)

R
es

ec
ti

o
n

,
SR

S
T1

p
ar

as
p

in
o

u
s

m
as

s
20

G
y/

5
fx

,3
D

Fa
ti

g
u

e
(1

)
H

yp
o

th
yr

o
id

is
m

(2
)

†
A

ll
pa

tie
nt

s
ha

d
cu

ta
ne

ou
s

m
el

an
om

a
su

bt
yp

e.
‡

Ra
di

at
io

n
re

la
te

d.
C

R:
C

om
pl

et
e

re
sp

on
se

;F
x:

Fr
ac

tio
n;

G
y:

G
ra

y;
IM

RT
:I

nt
en

si
ty

m
od

ul
at

ed
ra

di
at

io
n

th
er

ap
y;

PR
:P

ar
tia

lr
es

po
ns

e;
RT

:R
ad

ia
tio

n
th

er
ap

y;
SB

RT
:S

te
re

ot
ac

tic
bo

dy
ra

di
at

io
n

th
er

ap
y;

SR
S:

St
er

eo
ta

ct
ic

ra
di

os
ur

ge
ry

.

future science group www.futuremedicine.com



Short Communication Sodji, Gutkin, Swetter, Reddy, Hiniker & Knox

Table 2. Summary of current disease status of patients with initial complete or partial response after a median follow up
of 233.5 weeks (range 78–272 weeks).
Initial clinical
response

Patient (n) Sex Follow-up (weeks) Disease status at
last follow-up

Current systemic
therapy

Deceased or Alive Duration of CR
(weeks)

CR 15 M 78 NED for melanoma NA Deceased† 27

17 F 269 Ongoing CR None Alive 226 +
20 M 221 Ongoing CR None Alive 193 +

PR 12 F 272 Ongoing CR None Alive 63 +#

18 M 206‡ Progression§ Unknown‡ Unknown‡ NA‡

19 M 246 New sacral lesion
concerning for
melanoma vs
prostate cancer¶

Pembrolizumab
(28 cycles)

Alive 69 +#

†Death related to hepatocellular carcinoma.
‡Patient lost to follow up.
§Resection for site of disease progression but no systemic therapy due to stable disease at other sites.
¶Recent diagnosis of metastatic prostate cancer, with a new sacral lesion concerning for melanoma vs prostate cancer (the latter is likely due to rising prostate specific antigen [PSA]
despite androgen suppression).
#Indicates the duration of the complete response following pembrolizumab monotherapy in patients 12 and 19, who initially had a PR at the completion of the trial. ’+’ indicates ongoing
response at the time of preparation of this manuscript.
CR: Complete response; NA: Not applicable; NED: No evidence of disease (melanoma); PR: Partial response.

Table 3. Incidence of treatment-induced hypophysitis in the different clinical response groups.
Initial clinical response Patients with clinical response (n) Patients with hypophysitis (n) Rate of hypophysitis (%)

Complete response 3 3 100

Partial response 3 1 33

Stable disease 5 0 0

Progressive disease 11 0 0

i
iiiii

Pre-treatment PET/CT

Radiation
site (LUL)

Site of
response (LLL)

PET/CT after 87 weeks follow-up
with CR in the LUL and LLL lesions

PET/CT with no evidence of
disease after a follow-up of 269 weeks

Figure 1. Radiographic evidence of ongoing complete response. (A) Patient 17: pretreatment PET/CT showing the
two sites of disease. Posttreatment, CR achieved with regression in the left lower lung lobe lesion (white arrow)
following palliative RT to the left upper lung lobe lesion (red arrow). No evidence of disease on most recent PET/CT
after follow-up of 269 weeks. (B) Patient 20: CR achieved with regression of other scalp lesions following RT to the
right occipital scalp and neck lesions with ongoing CR after a follow-up of 221 weeks.
CR: Complete response; RT: Radiation therapy.

cycles with a resultant CR. On the most recent follow-up imaging, the patient remains in CR after a follow-up of
272 weeks, representing the longest follow-up period in this study (Figure 2).
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PET/CT after a follow-up of 221 weeks

Figure 1. Radiographic evidence of ongoing complete
response (cont.). (A) Patient 17: pretreatment PET/CT
showing the two sites of disease. Posttreatment, CR
achieved with regression in the left lower lung lobe
lesion (white arrow) following palliative RT to the left
upper lung lobe lesion (red arrow). No evidence of
disease on most recent PET/CT after follow-up of
269 weeks. (B) Patient 20: CR achieved with regression of
other scalp lesions following RT to the right occipital
scalp and neck lesions with ongoing CR after a follow-up
of 221 weeks.
CR: Complete response; RT: Radiation therapy.

Patient 18
This patient developed a small bowel obstruction due to disease progression after a follow-up period of 180 weeks,
for which surgical resection was performed. Although other lesions were noted, due to their stability in size, the
patient did not receive any adjuvant therapy and was lost to follow up after a follow-up of 206 weeks.

Patient 19
Following disease progression at the completion of the clinical trial, this patient was started on dabrafenib and
trametinib, with continued disease progression. However, CR was achieved after initiation of pembrolizumab
monotherapy, which is ongoing with 28 cycles administered thus far. The patient was diagnosed with a biopsy
proven metastatic prostate cancer 3 years after the completion of the trial and is currently on hormonal therapy with
leuprolide acetate and enzalutamide. On the most recent PET/CT after a follow-up of 236 weeks, a new left sacral
lesion was noted, concerning for metastatic melanoma or prostate cancer. Although biopsy was not performed,
metastatic prostate cancer was deemed most likely, in the setting of a rising prostate-specific antigen (PSA).

Discussion
To date, numerous case reports of clinical responses have been described in melanoma patients treated with
the combination of radiation and immunotherapy. We initially reported a CR in a 57-year-old man with
metastatic melanoma to the liver treated with ipilimumab and palliative radiation (54 Gy in 3 fractions), af-
ter a 12 month follow-up [5]. The first prospective clinical trial evaluating the safety and efficacy of the combination
of palliative radiation and ipilimumab in metastatic melanoma patients reported some clinical benefit, with 18%
PRs and 18% of patients with SD. No CR, no dose limiting toxicity and no grade 4 treatment-related toxicities were
reported, but there were various grade 3 toxicities including anemia and colitis, though no hypophysitis [3]. In con-
trast, in our study, three patients achieved a CR, all of whom also experienced a grade 2–3 hypophysitis, indicative of
vigorous immune system activation, however, no dose-limiting toxicity was noted. Indeed, similar immune-related
hypophysitis, requiring chronic steroid use was noted in the aforementioned patient with metastatic melanoma
to the liver who currently remains in CR, more than 7 years after completion of the combination therapy [5,6].
Interestingly, we noted that all three patients with CR had at least a grade 2 hypophysitis, compared with one
out of three patients in the PR group and none in the stable and progressive disease cohorts (Table 3). Since the
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Pre-treatment PET/CT

PET/CT after a follow-up of 11 months, 
with disease progression following the

completion of the combination therapy

PET/CT after completion of pembrolizumab
monotherpay after a follow-up of 182 weeks

PET/CT with no evidence of disease after
a follow up of 272 weeks.

Site of
response

(liver)

Radiation
site (LUL)

Site of
response

(left breast)

Figure 2. PET/CT demonstrating a complete response after pembrolizumab monotherapy following a partial
response after the combination of radiation and ipilimumab after 272 months follow-up (patient 12). Sites of disease
prior to the combination of RT and ipilimumab. Site of radiation in the left upper lung lobe. Sites of clinical response
in the left breast and liver. Disease response in the liver and left breast, disease progression after 11 months, with
new mediastinal and left supraclavicular lesions. Significant disease improvement after the completion of
pembrolizumab monotherapy (28 cycles) after disease progression. Ongoing CR without evidence of disease on
PET/computed tomography after the completion of pembrolizumab monotherapy following disease progression
after RT and ipilimumab, and no current systemic therapy after a follow-up of 272 weeks.
CR: Complete response; RT: Radiation therapy.
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completion of the prospective clinical trials described above, there have been numerous Phase I prospective studies
evaluating the combination of ipilimumab and anti-PD-1/PD-L1 with RT. Primarily with stereotactic ablative
radiotherapy in metastatic melanoma patients. In addition to exploring the optimal dose and fractionation, these
trials also evaluated the timing of radiation and initiation of ipilimumab [7–10]. Tang et al. reported a 23% rate
of clinical benefit including PR and SD but no CR. Furthermore, one out of 35 patients experienced a grade 3
hypophysitis [10]. A similar rate of clinical benefit (23%) as defined by PR and SD was also reported by Sundahl
et al. However, no treatment-induced hypophysitis was observed [7]. Although durable clinical responses have been
correlated with the severity of adverse events in metastatic melanoma patients treated with ipilimumab, and in
stage III melanoma patients treated with other checkpoint inhibitors such as pembrolizumab, to our knowledge,
no such correlation has been reported between a durable clinical response and adverse events in patients treated
with the combination therapy of RT + ipilimumab [11,12]. Immune checkpoint inhibitors can affect all organs and
lead to immune-related toxicities, but with anti-CTLA-4 agents such as ipilimumab, hypophysitis appears to be
one of the more common toxicities with an incidence rate as high as 17% [13,14]. High index of clinical suspicion
in patients receiving checkpoint inhibitors and presenting with severe fatigue, muscle weakness and headache
should prompt laboratory tests evaluating the adrenal, thyroid and gonadal axes [14,15]. During our initial study,
any of the aforementioned symptoms resulted in laboratory tests including adrenocorticotropic hormone, cortisol,
thyroid stimulating hormone, thyroid hormone, luteinizing- and follicle-stimulating hormones. In addition to
being symptomatic, patients diagnosed with hypophysitis in our cohort had low adrenocorticotropic hormone and
cortisol, prompting steroid replacement therapy. Although MRI is the preferred imaging modality for the diagnosis
of hypophysitis, a normal MRI does not exclude hypophysitis in a symptomatic patient [15]. As such, MRI was not
routinely done in our cohort for the diagnosis of hypophysitis.

Herein, we report the durability of clinical response in patients who achieved a CR after an initial follow-up
period of 55 weeks. After a median follow-up of 233.5 weeks (range 78–272 weeks), two out of three of these
CRs were ongoing with no evidence of disease. Although the rate of CR in published trials is low, responses can
be very durable as demonstrated in our study cohort. To our knowledge, this nearly 5-year disease-free survival
represents one of the most durable reports of clinical response in metastatic melanoma patients treated with the
combination of ipilimumab and radiation on a prospective clinical trial. Furthermore, among the three patients who
initially achieved a PR without disease progression at a median of 40 weeks (range 29–53 weeks), two subsequently
developed a CR following pembrolizumab monotherapy. The initial response and its durability appear to correlate
with treatment-related hypophysitis. The small size of our cohort is a significant limitation of this study, thus
a secondary analysis of previously reported prospective trials evaluating the use of immunotherapy in melanoma
would be useful to validate the observed correlation between hypophysitis and durability of response we have noted.

Conclusion
This update on our previously published prospective clinical trial on the combination of palliative RT with
ipilimumab in patients with metastatic melanoma reveals a durable response in three out of 22 patients who
achieved a CR. These patients remained in remission with no evidence of disease recurrence after a median follow-
up of 233.5 weeks (range 78–272 weeks). These CRs appear to correlate with a grade 2–3 hypophysitis, indicative
of a robust immune response. In addition, two out of three patients achieving PR eventually developed CR after
monotherapy with pembrolizumab. These results demonstrate that a subset of patients treated with ipilimumab and
RT have durable responses that can last years. It will be interesting to compare these results with those from ongoing
trials with anti-PD-1 monotherapy, or anti-PD-1 and anti-CTLA-4, combined with RT in terms of response rate,
long-term efficacy and immune-related adverse events.

Future perspective
Undeniably, immunotherapy has revolutionized cancer treatment and extensive research has been conducted to
harness its benefit in combination with other therapies especially RT. Due to the synergistic effect existing between
immunotherapy and radiation, we expect a further increase in clinical trials and studies aiming at elucidating the
mechanisms of the abscopal response. We also anticipate the development of predictive biomarkers which will be
crucial in selecting patients who are likely to benefit from such combination therapy, and to identify individuals
who may develop severe or life-threatening toxicities.
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