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A B S T R A C T

Soluble PD-1 and PD-L1 are detected in the serum and plasma of lung cancer patients. The significance of these
soluble proteins as prognostic or predictive markers in lung cancer is uncertain. The testing methods used to
detect soluble PD1/PD-L1 are variable with no agreement on a common definition of a positive test. The ad-
vantages of validating soluble PD1/PD-L1 relevance in lung cancer include easiness of obtaining blood samples
for testing, serial measurements to assess response to treatments such as immunotherapy, and potentially early
identification of cancer relapse in cases treated with curative intent. In this review, we present the available data
published on soluble PD1 and PD-L1 in lung cancer.

1. Introduction

Immune checkpoint inhibitors act by blocking the binding of PD-1
on immune cells and PD-L1 on malignant cells or immune cells in-
filtrating the tumor. PD-1 is mainly expressed on immune cells. PD-L1 is
expressed on hematopoietic and non-hematopoietic cells in addition to
malignant tumors (Salmaninejad et al., 2019). The PD1/PD-L1 sig-
naling is one of the key pathways used by tumors to abrogate the im-
mune response. Drugs blocking PD-1/PD-L1 immune checkpoints have
revolutionized cancer care by their promising efficacy in several tumor
types and stages.

Both PD-1 and PD-L1 exist in two forms: membrane bound and
soluble forms (Zhu and Lang, 2017). In normal serum, soluble PD-L1
(sPD-L1) is detected with the lowest levels in children age 3–10 and
highest in adults age 51–70 (Chen et al., 2011). Soluble PD-L1 has a
ubiquitous nature as it can be found in the plasma as well as in other
liquids such as the pleural effusion of lung cancer patients (Gong et al.,
2019). The soluble forms are primarily generated by proteolytic clea-
vage of the membrane bound form. There are 2 types of PD-1 which
circulate in the soluble form: 1) One that is completely homologous
with the membrane bound PD-1 (mPD-1). 2) The others have different
parts of the membrane bound form spliced out (Zhu and Lang, 2017).
Soluble PD-L1 is found in the supernatant of mPD-L1 positive, not ne-
gative, malignant cell lines further suggesting sPD-L1 is mostly a pro-
duct of mPD-L1 cleavage (Chen et al., 2011). Matrix metalloproteinases
are needed to generate sPD-L1 from mPD-L1 as using matrix

metalloproteinase inhibitors decrease the level of sPD-L1 (Chen et al.,
2011). Changes in the sequence of PD-L1 exons was also found to en-
hance the production of truncated forms of PD-L1 that are more likely
to be secreted rather than becoming membrane bound giving a genetic
basis for the mechanism of producing sPD-L1 (Hassounah et al., 2019).
Although many sPD-L1 variants have been identified, their exact effect
on suppressing the immune system is not fully understood. For ex-
ample, secPD-L1, a specific splice variant of sPD-L1, can covalently
homodimerize, and mediate immunosuppression more effectively than
other forms of monomeric sPD-L1 (Mahoney et al., 2019).

Soluble PD-1 and sPD-L1 were studied in malignant and non-ma-
lignant diseases (Zhu and Lang, 2017). In rheumatoid arthritis, elevated
sPD-1 level was associated with disease activity and progression
(Greisen et al., 2014). In autoimmune hepatitis, sPD-1 level was asso-
ciated with active disease and incomplete response to therapy (Aarslev
et al., 2017). In idiopathic pulmonary fibrosis (IPF), a chronic non-
malignant lung disease, sPD-L1 was also found to be elevated
(Jovanovic et al., 2018). Whether changes in sPD-L1 level in chronic
lung diseases signal a transition from a non-malignant process to lung
cancer is unknown. A study noted that higher sPD-1 level in HBV in-
fected patients might be associated with hepatocellular carcinoma
(Cheng et al., 2014). In another study (Cheng et al., 2015), sPD-L1 level
was higher in NSCLC compared to normal controls. It was also con-
cluded in the same study that PD-L1 8923 A/C polymorphism could be
associated with increased susceptibility to NSCLC although PD-L1
polymorphisms were not significantly associated with sPD-L1 level

https://doi.org/10.1016/j.critrevonc.2019.08.009
Received 19 June 2019; Received in revised form 31 July 2019; Accepted 30 August 2019

⁎ Corresponding author at: Division of Hematology, Oncology, Blood & Marrow Transplantation, Department of Internal Medicine, University of Iowa Hospitals and
Clinics, 200 Hawkins Drive, C32 GH, Iowa City, IA 52242, United States.

E-mail address: taher-hejleh@uiowa.edu (T. Abu Hejleh).

Critical Reviews in Oncology / Hematology 143 (2019) 148–152

1040-8428/ © 2019 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/10408428
https://www.elsevier.com/locate/critrevonc
https://doi.org/10.1016/j.critrevonc.2019.08.009
https://doi.org/10.1016/j.critrevonc.2019.08.009
mailto:taher-hejleh@uiowa.edu
https://doi.org/10.1016/j.critrevonc.2019.08.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.critrevonc.2019.08.009&domain=pdf


Ta
bl
e
1

Su
m
m
ar
y
of

sP
D
-1

an
d
sP
D
-L
1
st
ud

ie
s
in

lu
ng

ca
nc
er
.

Re
fe
re
nc
e

Pa
th
ol
og
y

N
um

be
r
of

Pa
tie

nt
s

sP
D
1
vs

sP
D
-L
1

EL
IS
A

Se
ru
m

vs
Pl
as
m
a

D
ri
ve
r

m
ut
at
io
n

id
en
tifi

ed

Im
m
un

ot
he
ra
py

U
se
d

M
aj
or

Fi
nd

in
gs

Bo
no
m
ie

t
al
.

(2
01
9)

N
SC

LC
20

sP
D
-L
1

M
yB

io
So
ur
ce
,S

an
D
ie
go
,C

A
,U

SA
Pl
as
m
a

N
o

Pe
m
br
ol
iz
um

ab
H
ig
h
ba
se
lin

e
sP
D
-L
1
w
as

as
so
ci
at
ed

w
ith

di
se
as
e

pr
og
re
ss
io
n,

ho
w
ev
er
,t
hi
s
w
as

no
ts
ta
tis
tic
al
ly

si
gn
ifi
ca
nt

Ve
cc
hi
ar
el
li
et

al
.

(2
01
8)

N
SC

LC
72

sP
D
-L
1

CU
SA

BI
O
,M

D
,U

SA
Pl
as
m
a

Ye
s

N
iv
ol
um

ab
1)

El
ev
at
ed

ba
se
lin

e
sP
D
-L
1
is
as
so
ci
at
ed

w
ith

hi
gh

tu
m
or

bu
rd
en

2)
sP
D
-L
1
in
cr
ea
se
d
in

pa
tie

nt
s
w
ho

re
ce
iv
ed

ch
em

ot
he
ra
py
,n

ot
TK

Is
or

im
m
un

ot
he
ra
py
.

O
ku
m
a
et

al
.

(2
01
8)

N
SC

LC
39

sP
D
-L
1

PD
CD

1L
G
1;

Cl
ou
d-
Cl
on
e
Co

rp
,K

at
y,

TX
Pl
as
m
a

Ye
s

N
iv
ol
um

ab
H
ig
h
ba
se
lin

e
sP
D
-L
1
w
as

as
so
ci
at
ed

w
ith

po
or

re
sp
on
se

to
N
iv
ol
um

ab
Ji
n
et

al
.(
20
18
)

SC
LC

50
0

sP
D
-L
1

Q
ua
nt
ik
in
e
R&

D
Sy
st
em

s,
M
in
ne
ap
ol
is
,M

N
,U

SA
Se
ru
m

N
o

N
o

H
ig
h
ba
se
lin

e
sP
D
-L
1
in

SC
LC

w
as

as
so
ci
at
ed

w
ith

no
re
sp
on
se

to
ch
em

ot
he
ra
py
.

Zh
ao

et
al
.(
20
17
)

N
SC

LC
12
6

sP
D
-L
1

PD
CD

1L
G
1E

LI
SA

ki
t,U

SC
N
Li
fe

Sc
ie
nc
e,
W
uh

an
,C

hi
na

Pl
as
m
a

N
o

N
o

1)
sP
D
-L
1
dr
op
pe
d
af
te
r
ra
di
at
io
n
to

th
e
lu
ng

w
ith

or
w
ith

ou
tc

he
m
ot
he
ra
py

2)
H
ig
h
ba
se
lin

e
sP
D
-L
1
w
as

as
so
ci
at
ed

w
ith

w
or
se

su
rv
iv
al
in

th
e
pa
tie

nt
s
w
ho

re
ce
iv
ed

on
ly
ra
di
at
io
n

(n
ot

co
nc
ur
re
nt

ch
em

ot
he
ra
py

an
d
ra
di
at
io
n)

O
ku
m
a
et

al
.

(2
01
7)

N
SC

LC
+

SC
LC

96
sP
D
-L
1

Cl
ou
d-
Cl
on
e
Co

rp
.H

ou
st
on
,T

X,
U
SA

Pl
as
m
a

Ye
s

N
o

H
ig
h
ba
se
lin

e
sP
D
-L
1
le
ve
li
s
as
so
ci
at
ed

w
ith

po
or

su
rv
iv
al
.

So
re
ns
en

et
al
.

(2
01
6)

N
SC

LC
38

sP
D
-1

D
uo
Se
t
hu

m
an

PD
-1
,R

&
D
sy
st
em

s,
M
in
ne
ap
ol
is
,M

N
,

U
SA

,c
at
al
og

no
.D

Y1
08
6

Se
ru
m

Ye
s

N
o

In
EG

FR
m
ut
at
ed

N
SC

LC
pa
tie

nt
s
re
ce
iv
in
g

er
lo
tin

ib
,r
is
in
g
sP
D
-1

w
as

as
so
ci
at
ed

w
ith

lo
ng
er

su
rv
iv
al

Zh
an
g
et

al
.

(2
01
5)

N
SC

LC
17
4

sP
D
-L
1

Be
iji
ng

Ke
yi
ng
m
ei

Sc
ie
nc
e
an
d
Te
ch
no
lo
gy

Lt
d.
,

Be
iji
ng
,C

hi
na
;P

D
-L
1
an
tib

od
y
A
rt
ic
le
N
um

be
r:

ab
15
63
61

Se
ru
m

Ye
s

N
o

H
ig
h
ba
se
lin

e
sP
D
-L
1
w
as

as
so
ci
at
ed

w
ith

w
or
se

su
rv
iv
al

Co
st
an
tin

ie
ta

l.
(2
01
8)

N
SC

LC
43

sP
D
-L
1

A
b2
14
56
5
H
um

an
PD

-L
1
[2
8–
8]

EL
IS
A
Ki
t,
A
bc
am

Pl
as
m
a

Ye
s

N
iv
ol
um

ab
A
fte

r
N
iv
ol
um

ab
,h

ig
h
sP
D
-L
1
at

2
m
on
th
s,
an
d

ri
si
ng

sP
D
-L
1
w
er
e
as
so
ci
at
ed

w
ith

w
or
se

pr
og
re
ss
io
n
fr
ee

su
rv
iv
al

D
ro
nc
a
et

al
.

(2
01
7)

M
el
an
om

a
an
d

N
SC

LC
60

sP
D
-L
1

U
ns
pe
ci
fie
d

N
ot

re
po
rt
ed

N
ot

re
po
rt
ed

PD
-1

an
tib

od
y

1)
H
ig
h
ba
se
lin

e
sP
D
-L
1
w
as

as
so
ci
at
ed

w
ith

no
re
sp
on
se

to
an
ti-
PD

-1
.

2)
sP
D
-L
1
in
cr
ea
se
d
fr
om

ba
se
lin

e
up

on
th
e
fir
st

ra
di
og
ra
ph

ic
ev
al
ua
tio

n
w
hi
le
on

an
ti-
PD

-1

T. Abu Hejleh, et al. Critical Reviews in Oncology / Hematology 143 (2019) 148–152

149



(Cheng et al., 2015). Regarding cancer outcomes, increased sPD-L1
level was associated with worse prognosis in diffuse large B cell lym-
phoma, natural killer/T-cell lymphoma, multiple myeloma, oral squa-
mous cell carcinoma, melanoma and hepatocellular carcinoma (Gu
et al., 2018).

There are questions to be answered about the significance of cir-
culating sPD-1 and sPD-L1: 1) When measuring sPD-1 and sPD-L1, are
these tumor or immune cell products or both? 2) Is it optimum to
measure levels in plasma or serum? 3) Are elevated levels of sPD-1/sPD-
L1 associated with response to immunotherapy? In this article, we re-
view the lung cancer studies that explored sPD-1 and sPD-L1 (Table 1).
We focus on the testing methods used, correlation of sPD-1 and sPD-L1
with clinical and pathological features, use of the soluble markers as
prognostic and predictive tools in lung cancer especially in association
with the use of immunotherapy.

2. Testing of soluble PD-1 and PD-L1

Enzyme linked immunosorbent assay (ELISA) has been the test of
choice to measure sPD-1 and sPD-L1 in lung cancer. This has been done
using plasma or serum. Various ELISA products with different mea-
surement units and cutoff values of positivity were used. Positive results
were mostly determined based on ROC curves specific to the study and
the ELISA test used. Positive sPD-L1 tests were 0.0965 ng/ml (Zhao
et al., 2017) and 7.32 ng/ml (Okuma et al., 2017) in two different lung
cancer studies showing the wide range of what is considered a positive
test.

New data suggests the need for a new sPD-1 and sPD-L1 ELISA
testing method in the future focusing on the binding capacity of sPD-L1.
Conventional ELISA systems detect sPD-L1 or sPD-1 using capture an-
tibodies irrespective of their functional significance. Takeuchi et al.
(2018) showed that a new ELISA system using PD-1-ig fusion protein
for the detection and quantification of sPD-L1 with binding capacity.
This assay may provide a better understanding of the functional capa-
city of sPD-L1 as a binder to PD-1 rather than relying on a quantitative
sPD-L1 test using conventional ELISA (Takeuchi et al., 2018). It is hy-
pothesized that measuring baseline sPD-L1 binding capacity will be
more informative than a quantitative sPD-L1 ELISA in predicting lung
cancer response to immunotherapy prior to starting treatment. How-
ever, as tumor burden decreases, serial quantitative sPD-L1 testing
might be more reliable in assessing continued cancer response versus
evolving resistance to cancer treatments such as immunotherapy.

The mPD-L1 splice product could be another variable that needs
consideration when testing for sPD-L1. As sPD-L1 results from splicing
of mPD-L1, it is unclear if an increase in a specific mPD-L1 splice
product, the variability of the splice products, or the total quantity of
sPD-L1 will be significantly associated with treatment outcomes. The
increase in mPD-L1 splice variants in melanoma was associated with
tumor response to cancer treatments including immunotherapy (Zhou
et al., 2017). New tests that can detect the various sPD-L1 splice var-
iants and their association with lung cancer treatment outcomes might
be needed.

3. Soluble PD-1 and PD-L1 correlation with lung cancer clinical
and pathological characteristics

Lung cancer studies that evaluated the association between mPD-L1
expression and clinical characteristics showed mixed results (Bassanelli
et al., 2018). Features studied include age, smoking status, ethnicity,
cancer histology and stage, driver mutations and tumor burden. Zhang
et al. (2015) in their study of sPD-L1 in advanced stage lung cancer
concluded that high baseline sPD-L1 was not significantly associated
with gender, age, tumor histology, smoking history or number of me-
tastatic organs. However, there was an association with abdominal
organ metastasis (P=0.004). In another study by Cheng et al. (2015)
the sPD-L1 plasma level was studied in 288 individuals with NSCLC.

The sPD-L1 level was significantly higher for those with adenocarci-
noma vs squamous cell carcinoma, and in patients with stages 3 and 4
versus stages 1 and 2. Vecchiarelli et al. (2018) showed there might be a
correlation between high lung cancer tumor burden and elevated sPD-
L1 level in patients with advanced stage NSCLC. Okuma et al. (2017) in
a lung cancer trial showed that sPD-L1 level did not correlate with any
of the studied features including age, gender, performance score, his-
tology, stage, driver genetic abnormalities or smoking history.

4. Soluble PD-1 and PD-L1 association with non-immunotherapy
treatments of lung cancer

Lung cancer studies evaluated the use of sPD-1 and sPD-L1 as a
prognostic tool or biomarker of response to non-immunotherapy
treatments. These included NSCLC and SCLC histologies with most of
them focusing on sPD-L1, not sPD-1, in advanced cancer stages. The
studies were heterogenous in terms of the patients included, testing
methods and reported results. In tumors other than lung cancer, studies
showed that sPD-1 and sPD-L1 might have prognostic and predictive
value in relation to treatment with chemotherapy and radiation. In a
colorectal study (Tominaga and Akiyoshi, 2019), sPD-L1 increase after
completion of concurrent chemotherapy and radiation therapy was
associated with a shorter disease free survival.

In lung cancer, consistent with other cancers, the studies showed
poor prognosis and worse treatment outcomes in patients with elevated
sPD-L1. A meta-analysis by Wei et al. (2018) studied the effect of sPD-
L1 on prognosis in solid tumors. The meta-analysis included 3 lung
cancer studies (Zhao et al., 2017; Okuma et al., 2017; Zhang et al.,
2015). The analysis showed that high sPD-L1 level was associated with
worse overall survival in solid tumors (HR of 2.26; 95% CI 1.83–2.80,
Z=7.51, P < .001). Zhang et al. (2015) showed that elevated sPD-L1
was associated with worse survival in advanced stage NSCLC. Those
with high sPD-L1 had a median survival of 18.7 months compared to
26.8 months for low sPD-L1 (P<0.001) (Zhang et al., 2015). The
survival difference in favor of low sPD-L1 level was also noticed in the
EGFR mutated 24 out of 73 patients (32.9%) although it was not sta-
tistically significant (17.3 vs 25.4 months, P = 0.058). Okuma et al.
(2017) assessed sPD-L1 level in 96 patients with advanced lung cancer
that included NSCLC and SCLC histologies. Those with sPD-L1
level> 7.32 had significantly shorter survival than those with baseline
sPD-L1 level< 7.32. Another study by Vecchiarelli et al. (2018) in
advanced NSCLC showed an increase in sPD-L1 from baseline in pa-
tients who received chemotherapy, but not in patients who received
other treatments such as TKIs or immunotherapy. Elevated baseline
circulating sPD-L1 in patients who received chemotherapy was asso-
ciated with worse time to progression and overall survival; however,
this was not statistically significant (Vecchiarelli et al., 2018). In ad-
dition to Okuma et al. (2017), only one more study included small cell
lung cancer. In that study, Jin et al. (2018) showed that higher sPD-L1
level before starting chemotherapy was associated with no response to
chemotherapy (HR: 1.40, 95% CI: 1.05–1.87) and higher cancer related
death (HR: 1.43, 95% CI: 1.08–1.87).

Regarding lung cancer and radiation to the lung, high sPD-L1 was
also associated with poor outcomes. In a study from China, (Zhao et al.,
2017) 126 patients with NSCLC who received radiation or concurrent
chemotherapy and radiation therapy to the lung had their sPD-L1 level
checked. At baseline, the median level was 107.2 pg/ml. At weeks 2 and
4 of starting treatment, sPD-L1 dropped by almost 50%. However, post
radiation sPD-L1 increased to 111.1 pg/ml. In patients receiving ra-
diation only, higher baseline sPD-L1 level was associated with worse
survival (P= 0.005). In the group receiving chemotherapy and radia-
tion therapy, survival was not significantly different between those with
high vs low baseline sPD-L1. The subgroup that received higher dose
radiation (68–74 Gy) and had low sPD-L1 at baseline had the longest
survival. Of note, the increase in sPD-L1 after completing chemor-
adiation could partially explain the survival benefit seen in the PACIFIC
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trial (Antonia et al., 2018) when durvalumab, an anti-PD-L1, was ad-
ministered to stage III NSCLC patients after completing chemotherapy
and radiation therapy.

5. Soluble PD-1 and PD-L1 association with immunotherapy in
lung cancer

High mPD-L1 expression in lung cancer is predictive of better re-
sponse to PD-1 inhibitors (Paz-Ares et al., 2018). However, the re-
lationship between sPD-L1 and response to immunotherapy is un-
known. It is likely that serial sPD-L1 levels will vary at different time
points before and after receiving immunotherapy and should be inter-
preted within that context. Zhou et al. (2017) showed that higher sPD-
L1 level at 5 months after starting CTLA-4 or PD-1 inhibitors in mela-
noma was associated with partial response to treatment, but sPD-L1
level early after completing treatment was not predictive of tumor re-
sponse. It is possible that late sPD-L1 is mostly a product of the immune
cells indicating continued response to treatment; however, this is hy-
pothetical.

The combination of chemotherapy and PD-1 inhibitors has been
successfully integrated into the treatment of lung cancer even in pa-
tients with low mPD-L1 expression at baseline. (Paz-Ares et al., 2018;
Gandhi et al., 2018) Whether sPD-L1 plays a role in response to chemo-
immunotherapy is unknown. Vecchiarelli et al. (2018) showed an in-
crease in circulating sPD-L1 in NSCLC after chemotherapy which could
partly explain the benefit seen from combining chemotherapy and
immunotherapy. Other chemo-immunotherapy combination studies
showed that sPD-L1 might have a prognostic and predictive value. In an
advanced stage NSCLC trial, 20 patients were randomized to receive
pembrolizumab as a single agent or a combination of pembrolizumab
with carboplatin and paclitaxel. Measurement of sPD-L1 was done be-
fore treatment, then at 4 and 7 weeks after treatment. It was noted that
high baseline sPD-L1 was associated with disease progression, although
this was not significant (Bonomi et al., 2019). Another lung cancer trial
included 39 NSCLC patients treated with nivolumab showed that in-
creased baseline sPD-L1 level was associated with poor tumor response
to the PD-1 inhibitor (Okuma et al., 2018). It was found that 59% of
those with low sPD-L1 level at baseline had a complete or partial re-
sponse vs 25% response rate in the subjects with high sPD-L1 level. The
time to failure and overall survival were significantly better in those
with low sPD-L1 level (Okuma et al., 2018). Costantini et al. (2018) also
showed similar findings of correlation between outcomes of nivolumab
treatment in NSCLC and sPD-L1 level. In 43 advanced NSCLC cases
treated with Nivolumab, high sPD-L1 level at 2 months after starting
Nivolumab and an increase in sPD-L1 from baseline were associated
with poor response to Nivolumab and significantly decreased progres-
sion free survival (Costantini et al., 2018). In that study, low sPD-L2 in
addition to other soluble markers were found to be associated with less
grade 3–4 toxicities (Costantini et al., 2018). Concordant with these
findings, Dronca et al. (2017) reported an abstract on 60 patients with
melanoma and lung cancer who were treated with anti-PD-1. High
baseline sPD-L1 (2.8 ng/mL vs. 0.7 ng/mL, p= 0.07) was associated
with no response to anti-PD-1, with an increase in sPD-L1 level upon
the first radiographic evaluation after anti-PD-1 treatment.

Both PD-1 and PD-L1 inhibitors showed survival benefit and are
FDA approved for the treatment of NSCLC (Antonia et al., 2018; Paz-
Ares et al., 2018). It is unknown from clinical trials whether increased
sPD-L1 is associated with preferential resistance to PD-L1 inhibitors and
better response to PD-1 inhibitors. Gong et al. (2019) showed that two
variants of secreted PD-L1 isolated from NSCLC patients resistant to
anti-PD-L1 were associated with similar resistance to anti-PD-L1 when
studied in a coculture system of CD8 T cells and cancer cells. In a xe-
nograft, only a small fraction of cells that produce PD-L1v242 was
enough to confer resistance to anti-PD-L1. Alternatively, anti-PD-1 was
still effective in these cases likely indicating the resistance to anti-PD-L1
was mediated by the neutralizing effect of the secreted PD-L1. Whether

this translates into clinical practice choosing anti-PD-1 over anti-PD-L1
in NSCLC patients with high sPD-L1 is unknown.

6. Soluble PD1 and PD-L1 association with genetic abnormalities
in lung cancer

Expression of mPD-L1 was increased in NSCLC with EGFR, ALK and
other genetic abnormalities common to lung cancer (Bassanelli et al.,
2018). This increase in mPD-L1 expression was associated with worse
prognosis in EGFR mutated NSCLC likely through providing a me-
chanism for evading the immune system (Bassanelli et al., 2018).
However, it is unknown if sPD-L1 is increased in oncogenic addicted
NSCLC or if it is related to treatment outcomes in these patients.

Vecchiarelli et al. (2018) showed that circulating sPD-L1 is in-
creased in NSCLC after receiving chemotherapy; however, this trend
was not seen for EGFR mutated patients who received EGFR TKI.
Sorensen et al. (2016) showed in 38 NSCLC patients with EGFR muta-
tion that upon cancer progression while receiving erlotinib, those with
higher sPD-1 (not sPD-L1) had longer subsequent progression free
survival (HR 0.32, p= 0.013) and overall survival (HR 0.33,
p=0.006). In that study, the sPD-1 level was not related to the
emergence of T790M mutation, the most common resistance mutation
in EGFR NSCLC treated with TKI. However, it is unknown if the rising
sPD-1 was indicative of other “favorable” resistance mechanisms. In a
study by Okuma et al, high baseline sPD-L1 in lung cancer was asso-
ciated with worse survival (Okuma et al., 2017). In that study, 19/96
patients (26%) had EGFR mutation and 3/96 patients (3%) had ALK
rearrangement. In a paper from China, Zhang et al. (2016) conducted a
case control study on wild-type (wt) and mutated EGFR NSCLC patients.
They reported in an abstract that sPD-L1 level decreased after EGFR TKI
compared to the control group. It was also noticed that sPD-L1 was
significantly higher in the EGFR patients who had disease progression
compared to stable disease.

From the published data, both sPD-1 and sPD-L1 might have a role
in the treatment strategies of oncogene driven NSCLC especially those
with EGFR mutation. In wt NSCLC, the cumulative evidence is more
towards the use of sPD-L1, not sPD-1, as a prognostic and predictive
tool. In the oncogene addicted NSCLC, serial testing of sPD-1 at baseline
and during treatment might be useful in identifying early signs of re-
sistance to TKIs and to consider switching to a new line of treatment
based on rising sPD-1 level instead of awaiting radiographic progres-
sion. This will need to be further tested in prospective trials.

7. Conclusion

There is growing data suggesting that high baseline sPD-L1 has a
negative impact on lung cancer outcomes. Repeat assays of mPD-L1 are
not readily feasible in the clinical setting. Once treatment is initiated,
sPD-1/sPD-L1 which can be serially assayed may be valuable in asses-
sing response to therapy and in the early recognition of emerging re-
sistance in oncogene driven and wild type NSCLC. Furthermore, the
decision on choosing a specific checkpoint inhibitor such as anti-PD1 or
anti-PD-L1 for treatment of NSCLC might also be influenced by the
presence of sPD-L1. While more expression of mPD-L1 makes response
to anti-PD1 therapy more likely, mPD-L1 does not always correlate with
response to immunotherapy. Assessment of sPD-1/sPD-L1 shows pro-
mise as a new or additional prognostic tool and biomarker in the
management of NSCLC.
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