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Abstract

Background: PD(L)1 antibodies (anti-PD(L)-1) have been a major breakthrough
in several types of cancer. Novel patterns of response and progression have been
described with anti-PD(L)-1. We aimed at characterizing pseudoprogression (PSPD)
among patients with various solid tumor types treated by anti-PD(L)-1.

Methods: All consecutive patients (pts) enrolled in phase 1 trials with advanced
solid tumors and lymphomas treated in phase I clinical trials evaluating monotherapy
by anti-PD(L)-1 at Gustave Roussy were analyzed. We aimed to assess prevalence
and outcome of PSPD across tumor types. We also intended to describe potential
clinical and pathological factors associated with PSPD.

Results: A total of 169 patients treated with anti-PD(L)-1 were included in the study.
Most frequent tumor types included melanoma (n = 57) and non-small cell lung can-
cer (n = 19). At first tumor evaluation 77 patients (46%) presented with immune un-
confirmed progressive disease. Six patients (8%) experienced PSPD: 2 patients with
partial response; 4 patients with stable disease. Increase in target lesions in the first
CT-scan was more frequently associated to PSPD (67% vs 33%; P = .04). Patients
with a PSPD had a superior survival when compared to patients progressing (median
OS: 10.7 months vs 8.7 months; P = .07).

Conclusions: A small subset of PSPD patients may experience response after an
initial progression. Assessment of the current strategy for immune-related response

evaluations may require further attention.

KEYWORDS

Immune checkpoint inhibitor, pseudoprogression, response evaluation criteria in solid tumors, treatment
beyond progression

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited.

© 2019 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

Cancer Medicine. 2020;9:2643-2652.

wileyonlinelibrary.com/journal/cam4 2643


www.wileyonlinelibrary.com/journal/cam4
https://orcid.org/0000-0002-3349-6079
mailto:﻿
https://orcid.org/0000-0001-5505-0564
http://creativecommons.org/licenses/by/4.0/
mailto:christophe.massard@gustaveroussy.fr

MARTIN-ROMANO ET AL.

2644 o
—I—W[ LEY—Cancer Medicine _
1 | BACKGROUND

Cancer therapeutics targeting the immune system disrupted
the landscape of oncology in recent years.l'4 To evade the
immune system, cancer cells develop a series of immuno-
suppressive mechanisms, including up and downregulating
functional pathways favoring tumor tolerance and T-cell an-
ergy.5 The Programmed Death (PD)-1/PD Ligand-1 (PD-L1)
pathway is one of such critical component of tumor-mediated
immunosuppression.6 In this setting, the administration of
antibodies targeting PD-1 and PD-L1 demonstrated substan-
tial clinical benefit in patients with advanced or metastatic
cancer."*

The novel mechanism of action of these antibodies is as-
sociated with specific adverse events (eg, immune-related
thyroiditis, pneumonitis, or colitis, etc) along with novel pat-
terns of response such as profound and durable responses,
pseudoprogression (PSPD) and hyperprogressive disease
(HPD).""® Such findings have recently led to the devel-
opment of immune Response Evaluation Criteria in Solid
Tumors (IRECIST) that manage Pseudoprogression (PSPD)
by introducing the notion of immune unconfirmed and con-
firmed progressive disease (iUPD and iCPD, respectively).’
PSPD is defined as an initial disease progression by RECIST
followed by a subsequent response. Hypotheses suggest
PSPD could be related to a transient infiltration of lympho-
cytes into the tumor and its stroma, preceding the tumor
shrinkage.6 Several studies evaluating immune-related re-
sponses in patients with advanced melanoma observed PSPD
in 5%-7% of patients receiving anti-PD(L)1.'>!! Despite
several case reports in the literature most of them including
melanoma patients, the prevalence and the outcome of PSPD
across solid tumors remains below 10%.5!113 Also, to predict
this transient-progression’ or PSPD remains a challenge at
bedside. The establishment of predictors of PSPD seems an
important task for health care providers, given the negative
consequences of either promptly discontinuing a potentially
effective or maintaining an ineffective drug beyond disease
progression.

These issues appear more and more prominent given the
advent of immunotherapies as the new standard therapy in
many cancer types. This study aimed to: (a) first, evaluate the
prevalence and the outcome of PSPD across tumor types; (b)
second, describe potential clinical and pathological factors
associated with PSPD.

2 | METHODS

2.1 | Patients

All consecutive patients enrolled in phase 1 trials with ad-
vanced solid tumors and lymphomas treated in phase I

clinical trials evaluating monotherapy by anti-PD(L)-1 at
Gustave Roussy were analyzed. PD-L1 positive tumors were
assessed as per protocol.

2.2 | Definition of PSPD

Antitumor Response to anti-PD(L)-1 was assessed accord-
ing to iRECIST criteria including immune complete response
(iCR), partial response (iPR), stable disease (iSD), iUPD and
iCPD.’ Briefly, PSPD is defined as an initial progressive
disease defined by an increase in the size of lesions, or the
visualization of new lesions, followed by a durable response.
According to iRECIST criteria, an initial progressive disease
is established by as unconfirmed progressive disease (iUPD),
which requires a confirmation computerized tomography scan-
ner (CT scan) 4 to 8 weeks later. The second assessment clas-
sifies the progression as confirmed progressive disease (iCPD)
by a further increase in target or new target lesions (=5 mm in
sum of measures), further increase in nontarget or new nontar-
get lesions, or an increase in the number of new lesions. In our
cohort of patients, PSPS was established in patients with iUPD
and further response considered as iCR, iPR, and iSD.

As per the different protocols, first radiological evalua-
tion was performed per protocol 6 to 8 weeks after treatment
onset, and then every 6 to 8 weeks and/or 4 to 6 in the case
of iUPD. All patients had at least two radiological evalua-
tions: baseline and first radiological examination during
ICI. Disease response was based on the assessment of tar-
get lesions, nontarget lesions, and new lesions. Treatment
decisions were based on investigator assessment of response
per RECIST 1.1 and iRECIST. Treatment beyond progres-
sion was continued conditional to a confirmatory CT scan
4-6 weeks after the first evidence of disease progression, as
defined per protocol. All the CT scans were independently
reviewed by two senior radiologists.

2.3 | Statistical analysis

Clinical and pathological factors potentially associated with
PSPD were appraised. Fisher exact test was used to assess the
association between categorical variables. Hazard Ratios were
estimated from Cox proportional hazard models and were ad-
justed to the standard clinical and pathologic prognostic factors.
All the tests were two-sided and significance was assumed if
P < .05. Survival estimates were calculated using the Kaplan-
Meier method."' Median follow up was calculated with the
inverse Kaplan-Meier method. Overall survival (OS) was de-
termined as the time between the landmark point considered
as the baseline CT scan and the death from any cause or last
contact when still alive. All the analyses were carried out using
STATA statistical software (version 14; STATA).
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3 | RESULTS

3.1 | Patients’ characteristics

A total of 169 patients with solid tumors treated by anti-
PD(L)-1 monotherapy were analyzed. All patients were
enrolled in five different phase I trials at Gustave Roussy
between December 2011 and July 2015. As illustrated in
the flowchart of patients participating in the study (Figure
1), baseline and first evaluation CT-scans were available
in all 169 patients. Patients’ characteristics are illustrated
on Table 1. The most frequent tumor types included mel-
anoma (n = 57) and NSCLC (n = 19). Median previous
lines of chemotherapy were 2 (0-9). Patients were treated
by anti PD-1 (96 [56.5%]) and anti PD-L1 (73 [43.5%])
monotherapy.

3.2 | Pseudoprogression: Definition and
natural history

All patients had baseline and first evaluation CT scan. The
overall response rate at the first tumor evaluation and the
best response rate, computed using the iRECIST criteria,
are displayed in Table 2. Briefly, we observed at the first
tumor evaluation: 77 patients (45.6%) with iUPD, 69 patients
(40.8%) with iSD, 21 patients (12.4%) with iPR, and 2 pa-
tients (1.2%) with iCR.

As defined above, we defined PSPD as a tumor progression
(iUPD) that amended into iSD or iPR or iCR on further evalu-
ations. Using this definition, we observed as much as 6 patients
with PSPD (3.6%) out of the 169 patients. This consists in 7.8%
of patients with iUPD at the first cycle (n = 76). Median time
to the first CT scan showing tumor burden decrease compared
with the prior CT scan was 2.2 months (range, 0.7-3.7), and me-
dian time to the best overall response was 3.5 months (range, 0.7-
14.1). Overall, PSPD was observed in 6 patients (3.6%), with 4

Patients treated by monotherapy
antiPD1/antiPDL1 agents in phase | trials
at Gustave Roussy between Dec. 2011
and July 2015

N =169

First CT-scan evaluation after baseline

available
N =169
\ Progression after the
first evaluation
N =42
CT-scan evaluation and assessment of
PSPD
N=122

FIGURE 1 Flowchart of patients participating in the study
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(66.7%) and 2 (33.3%) patients exhibiting stable disease and par-
tial responses respectively, after been classified as iUPD in the
first evaluation. Distribution of the tumor responses across iRE-
CIST criteria at the first tumor evaluation in patients with solid
tumors treated by anti-PD-1/PD-L1.) is described on Figure 2A.

On the first evaluation iUPD (n = 77) was detected due
to the appearance of new lesions and increase in the size of
target lesions (TL) and both of them, in 9 patients, 29 patients
and 38 patients, respectively (Figure 2B).

Frequency of PSPD across different tumors types is illus-
trated on Figure 2C. PSDP occurred in 2 (1.2%) melanoma pa-
tients and 4 (2.3%) nonmelanoma patients. Phenotype PSPD
included: 3 patients with increase in TL, 2 patients with new
lesions and 1 patient with both of them (Table S1). Overall, two
patients presented a partial response: 1 patient with a melanoma
and 1 patient with colorectal cancer MSI-H. The remaining 4
patients with a renal cell carcinoma, a sarcoma, a melanoma
and a hepatocellular carcinoma displayed a stabilization of the
disease. A description of the tumor burden evolution in the 6
patients with PSPD is represented in Figure 3. Median time to
best response in this subset of patients was 4.3 months (2.8-5.9).

Univariate analyses seeking for association between clin-
ical and pathological variables and PSPD did not find any
significant association (Table 2).

3.3 | Prognostic factors for
pseudoprogressive disease (LDH, AGE, RMH
score, previous lines, novel lesions)

Prognostic factors for PSPD disease are represented in Table
3. No association was found between PSPD and tumor bur-
den at baseline (estimated by the RECIST sum; P = .3), num-
ber of metastatic sites (P = 1), or Royal Marsden Hospital
(RMH) prognostic score (P = .85). Similarly tumor type did
not show a significant association with a superior likelihood
of achieving PSPD (P = 1).

We examined the potential influence of previous thera-
pies, including chemotherapy, radiation therapy, targeted
therapies, and earlier immunotherapy. Results did not display
association between PSPD and the number of previous lines
(P = .49), nor previous treatment type including targeted
therapy (P = 1), radiotherapy (P = .7) and immunotherapy
(P = .41). The absence of previous conventional chemother-
apy was associated with a trend for PSPD (P = .07).

Results did not show statistically significant differences in
the rate of PSPD between patients treated with anti-PD(L)-1
agents (P = .41).

There was no difference within the baseline blood charac-
teristics between PSPD and non-PSPD patients at baseline such
as LDH (P = .49), fibrinogen (P = 1), and albumin (P = .35).

The association between PSPD and changes in target
and nontarget lesions was also evaluated. Patients with an
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TABLE 1 Patient's characteristics
Frequency
(N =169)

Tumor type
Melanoma 57
NSCLC 19
Bladder and urothelial 13
Renal cell carcinoma 12
Colorectal 10
Lymphoma 8
HCC 7
Breast 6
HNSCC 6
GBM 5
Ovarian 5
Gastric 4
Cervix 3
Uveal melanoma 3
Cholangiocarcinoma 2
Endometrium 2
Thyroid 2
Mesothelioma 1
Pancreas 1
Sarcoma 1
Salivary gland 1
Prostate 1

Age (median, range) 55

Gender
Male 92
Female 77

RMH score
0 43
1 61
2 55
3 10

Previous treatment lines 2

(median, range)

Type of previous treatment
Chemotherapy 117
Targeted therapy 95
Immunotherapy 26
Previous radiation 92

Type of drug
PD-1 inhibitor 95
PD-L1 inhibitor 73

PDL1 status

MARTIN-ROMANO ET AL.

Proportion (%)

33.7%

11.2%
7.7%
7.1%
5.9%
4.7%
4.1%
3.6%
3.6%
3%
3%
2.4%
1.8%
1.8%
1.2%
1.2%
1.2%
0.6%
0.6%
0.6%
0.6%
0.6%

20-82

54.4%
45.6%

25.4%
36.1%
32.5%
6%
0-9

69.1%
56.2%
15.4%
54.8%

56.5%
43.5%

(Continues)

TABLE 1 (Continued)
Frequency
(N =169) Proportion (%)
Positive 7 4.1%
Negative 40 23.7%
NA 121 72.2%
Number of metastatic sites
<2 70 41.4%
>2 99 58.6%
Tumor burden estimated by 75 12-364

RECIST 1.1 (mm, range)

increase in target lesions were more likely to present PSPD
(P = .04). We did not observe a significant difference be-
tween PSPD status and either an increase of nontarget lesions
or the appearance of new lesions.

3.4 | Association between iRECIST
response, PSPD and survival

The median follow-up time was 46 months (95% CI, 39.7-
49.3). Median PFS and OS were 17.4 months (95% CI, 6.2-
33.9) and 20.6 months (95% CI, 15.5-34.7), respectively.

Time to best overall response in PSPD patients was
4.3 months (range, 2.8-5.9).

To investigate the association between PSPD and prog-
nosis, we performed Kaplan-Meier OS estimates (land-
mark survival analysis) according to the following classes:
iCR, iPR, iSD, PSPD, and progressive patients (iUPD and
iCPD). Patients with a PSPD had a similar OS (median OS,
10.7 months; 95% CI, 6.5-NA) when compared to patients
with patients progressing in the first CT scan (median OS,
8.7 months; 95% CI, 7.1-11.6 [HR 0.39, 95% CI, 0.14-1.07;
P = .07). Median OS was not reached in patients with CR and
PR, and was 23.8 months (95% CI, 12.9-41.3) in patients with
SD. The overall log-rank test was significant (P < le-5) as
well between all groups.

TABLE 2 Patterns of response, including PSPD

iRECIST

First radiological Best overall

evaluation response
iCR 2(1.2%) 10(5.9%)
iPR 21 (12.4%) 45 (26.6%)
iSD 69 (40.8%) 43 (24.2%)
iUPD 77 (45.6%) 59 (34.9%)
iCPD — 13 (7.7%)
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4 | DISCUSSION

After being classified as progressive disease within the
first radiological assessment, there is a small subset of pa-
tients treated with anti-PD(L)-1 monotherapy that appears
to experience tumor responses as our results demonstrate.
PSPD has been recently defined as an initial disease pro-
gression either by an increase in the size of lesions, or
the appearance of new lesions within the first weeks after
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Open Access,

treatment onset.” Conventional criteria for tumor response
assessment is also known as Response Evaluation Criteria
in Solid Tumors (RECIST) have been the standardized
method to evaluate tumor responses to cytotoxic agents.16
The development of immunotherapy has implied the de-
velopment of new criteria to appraise immune-related re-
sponses.9’17’18 Within the first evaluation, 45% of patients
displayed progressive disease classified as iUPD. Among
these patients classified as iUPD, 8% of patients actually

A B
80 80
70 70
60 60
50 50 -+
40 40 - B New lesions
B No new lesions
30 30 -+
20 20 -
) I N
0 I 0 -
iUPD iSD iPR iCR iUPD
C
70
60
50

FIGURE 2 A, Distribution of the tumor responses across the iRECIST criteria at the first tumor evaluation in patients with solid tumors
treated by anti-PD-1/PD-L1. B, Distribution of PSPD according to best overall response in patients with solid tumors treated by anti PD-1/PD-L1.

C, Frequency of PSPD across different tumors types (Red)
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FIGURE 3 Description of the tumor
burden evolution in the 6 patients with
PSPD: 2 melanoma patients (orange) and 4
nonmelanoma patients (green)

150 T *
100 +
50 +
*
*

1st evaluation  2nd ev@lwation  3rd evaluation

4th evaluation

Sth evaluation

=50 +

* New

-100 -+

presented PSPD beyond the first evaluation. Nevertheless,
this patient subgroup represents a substantial challenge
given the absence of standardized criteria regarding clini-
cal management of these patients. In this regard, a prompt
therapy discontinuation in these patients presenting an
early progressive disease within the first evaluation could
imply a risk of dismissing a potentially effective drug.
Interruption of treatment should be decided depending on
whether patients are experiencing a clinical benefit and in
the absence of severe toxicities.

Globally, approximately 4% of our patients treated with
an anti-PD(L)-1 agents displayed a PSPD at first evalua-
tion. Together with previously published results, our study
confirms that PSPD represents a relatively uncommon
event as well a real challenge in the daily oncological prac-
tice. Our results showed that PSPD appears to be more fre-
quent in patients experiencing an initial increase in target
lesions, suggesting that PSPD should be investigated only
in these patients. Biologic explanation of the increase in
lesions including enlarging nodal, pulmonary or other vis-
ceral lesions has been reported as immune-mediated sar-
coid reactions with pathological reports of nonmalignant
granulomas.19 Nevertheless, an initial increment of tumor
burden along with the appearance of new lesions usually
corresponds to a real disease progression and is accompa-
nied by a clinical deterioration. To acknowledge the real
impact of PSPD requires further studies in larger and pro-
spective cohorts.

Immune checkpoint inhibitors are now approved in a
wide range of tumor types, including melanoma, NSCLC,
RCC, HNSCC, urothelial, and microsatellite instabili-
ty-high (MSI) cancer, although response rates are differ-
ent,!420-24 Similarly, different rates of PSPD have been

described depending on the tumor type. Partial responses
following an initial progression have been reported in
5%-8% of melanoma and renal cell carcinoma patients
treated with anti-PD(L)—l.M'20 Lower rates of radiologi-
cal responses or stabilizations have been outlined in other
tumor types such as NSCLC, HNSCC and urothelial car-
cinomas, ranging from 1% to 7% in patients also treated
with anti-PD(L)-1 agents. Pseudoprogression has also
been pointed out in patients with MSI tumors treated with
anti-PD(L)-1 agents.25 Overall, this event does not exceed
10% independent of tumor type. Interestingly, the two pa-
tients presenting a PSPD in our series had a melanoma and
an MSI-high CRC. These two tumor types are well-known
as hypermutated tumors and most likely to have immune
responses, although translational studies exploring PSPD
underlying mechanisms and how to predict this event are
lacking. Circulating Tumor DNA (ctDNA) profiles have
been evaluated as an early accurate biomarker able to
identify pseudoprogressors and differentiate them from
true progressors.%’27 Performing sequential ctDNA tests
to patients receiving anti-PD(L)-1 agents could represent
an alternative to dynamically monitor these patients, al-
though further validation is needed in larger cohorts of
patients.

In our series, patients who had not received a prior con-
ventional chemotherapy tend to have more frequently a
PSPD when compared to patients already treated with che-
motherapy. Usually, heavily pretreated patients tend to have
limited responses and these are short-lasting. When ana-
lyzed by subgroups median survival of patients with PSPD
was numerically superior to patients truly progressing (10.7
vs 8.7 months; P = .07). A recently published study demon-
strated responder patients displayed a higher 12-month OS



MARTIN-ROMANO ET AL.

. 2649
Cancer Medicine - WI LEYJ—

TABLE 3 Patient characteristics and association between PSPD and clinical variables (univariate analysis)

All patients (n = 169) Non-PSPD (n = 163) PSPD (n = 6) P (Fisher exact test)
RMH score
0 43 (25%) 38 (90.5%) 2 (9.5%) 0.85
1 61 (36.3%) 55 (90.2%) 2 (9.8%)
2 55 (32.7%) 52 (94.5%) 2 (5.5%)
3 10 (6%) 10 (100%) 0
Tumor type
Melanoma 57 (33.9%) 55 (96.5%) 2 (3.5%) 1.00
Non Melanoma 112 (66.1%) 108 (96.4%) 4 (3.6%)
Gender
Male 91 (54.2%) 86 (96.6%) 5 (3.4%) 0.219
Female 78 (45.8%) 77 (98.7%) 1 (3.9%)
Number of previous lines
0 21 (12.5%) 20 (95.2%) 1 (4.8%) 0.5
1 33 (19%) 31 (93.9%) 2 (6.1%)
2 48 (28.6%) 47 (97.9%) 1(2.1%)
>3 67 (39.9%) 65 (97%) 2 (3%)
Previous chemotherapy
Yes 117 (69.1%) 93 (97.9%) 2(2.1%) 0.07
No 52 (30.9%) 70 (94.6%) 4(5.4%)
Previous targeted therapy
Yes 95 (56.6%) 92 (96.7%) 3 (3.3%) 1.00
No 74 (43.5%) 71 (95.9%) 3 (4.1%)
Previous immunotherapy
Yes 26 (15.5%) 24 (92.3%) 2 (7.7%) 0.23
No 143 (84.5%) 139 (97.2%) 4 (2.8%)
Previous radiation therapy
Yes 93 (56.5%) 91 (93.5%) 2 (2.2%) 0.69
No 76 (43.5%) 72 (94.7%) 4 (5.3%)
Type of immunotherapy
PD-1 inhibitor 95 (56.5%) 93 (97.9%) 2(2.1%) 0.41
PD-L1 inhibitor 74 (42.9%) 68 (91.9%) 6 (8.1%)
Age (median, range) 55 (20-82) 55 (20-82) 62 (22-82) 0.17
Baseline LDH (UI/L) 207 (9-1998) 207 (94-1998) 190 (9-741) 0.49
Baseline Fibrinogen (g/L) 4.8 (2.4-9.6) 4.8 (2.4-2.6) 4.3 (3-7.9) 0.99
Baseline Albumin (g/L) 36 (20-61) 36 (20-61) 38 (30-41) 0.35
Tumor burden estimated by 75.5 (12- 364) 73 (12-364) 62 (13-140) 0.30
RECIST 1.1 (mm, range)
LIVER METS
No 105 (%) 103 (98.1%) 2 (1.9%) 0.20
Yes 64 (%) 60 (93.8%) 4 (6.2%)
Number of metastatic sites
<2 70 (41.7%) 65 (%) 1 (%) 1
>2 9 (58.3%) 90 (%) 5 (%)

(Continues)
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TABLE 3 (Continued)
All patients (n = 169) Non-PSPD (n = 163) PSPD (n = 6) P (Fisher exact test)

Appearance of new lesions at E1 (iUPD = 76)
Yes 48 (63.2%) 45 (95.7%) 3(6.9%) 0.76
No 28 (36.8%) 25 (89.3%) 3 (10.7%)

Increase target lesions (iUPD = 76)
Yes 64 (54.4%) 60 (93.8%) 4 (6.2%) 0.04
No 12 (45.6%) 10 (83.3%) 2 (16.7%)

Increase nontarget lesions (iUPD = 76)
Yes 43 (%) 42 (97.7%) 1(2.4%) 0.97
No 33 (%) 28 (84.8%) 5(15.2%)

“Abbreviations: CRP, C-reactive protein; LDH, lactate dehydrogenase.

*For continuous variables P value was calculated from Wilcoxon Rank Sum Test.

rate than those with an initial increase in tumor burden
(82% vs. 53%).?® Time to best overall response in PSPD pa-
tients ranged up to 5.9 months, with a median of 4 months.
Interestingly, a similar study assessing only NSCLC pa-
tients reported tumor regression at 3 and 4 months after
PSPD.?* Limitations of our study include its retrospective
nature, heterogeneity of the patients including melanoma
and nonmelanoma patients and the fact that it was devel-
oped in a single institution. Patients from our series had
been previously heavily pretreated with a median of 2 pre-
vious therapy lines, including nearly 70% who had received
chemotherapy and 57% targeted therapy. On the other hand,
all patients from our study were treated on the basis of a
phase I trial from 2011 to 2015, when most immunother-
apy trials assessed anti-PD(L)-1 agents in the monotherapy
setting. This fact implies that most patients were treated out
of the scope of iRECIST criteria, that a percentage of these
patients might have discontinued treatment without a con-
firmation of disease progression and, moreover, without the
evolution of a potentially beneficial therapy. In addition and
given the small number of patients included in our study, it
seems clear that larger cohorts are needed to further assess
the importance of immune-related response and its impact
on long-term results.

In conclusion, PSPD is a rare phenomenon observed in
less than 5% of patients receiving anti-PD(L)-1 therapy.
These patients present a longer overall survival than patients
presenting a progressive disease, although not as encourag-
ing as patients with real responses. We have not identified
any clinical or analytical factor that may predict this type
of response. Further investigation is warranted in order to
identify PSPD patients and avoid therapy discontinuation,
since a benefit in terms of OS may be observed after.
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