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Abstract

Background Antibodies targeting programmed cell death-1(PD1) and its ligand (PDL1) have revolutionized cancer therapy.
However, little is known about the preexisted anti-PD1/PDL1 autoantibodies (AAbs) distribution in multiple cancer types,
nor is their potential biomarker role for anti-PD1 therapy.

Method Plasma anti-PD1/PDL1 AAb IgG and subclasses (IgG1-4) were detected by enzyme-linked immune sorbent assay
(ELISA) in 190 cancer patients, covering 10 cancer types (lung, breast, esophageal, colorectal, liver, prostatic, cervical, ovar-
ian, gastric cancers and lymphoma), the comprehensive correlation of AAbs with multiple clinical parameters was analyzed.
We further tested these AAbs in 76 non-small cell lung cancer (NSCLC) samples receiving anti-PD1 therapy, the association
of AAbs level with survival was analyzed and validated in an independent cohort (n=32).

Results Anti-PD1/PDL1 AAb IgG were globally detected in 10 types of cancer patients. IgG1 and IgG2 were the major
subtypes for anti-PD1/PDL1 AAbs. Correlation analysis revealed a distinct landscape between various cancer types. The
random forest model indicated that IgG4 subtype was mostly associated with cancer. In discovery cohort of 76 NSCLC
patients, high anti-PD1 IgG4 was associated with a reduced overall survival (OS, p=0.019), not progression-free survival
(PFS, p=0.088). The negative association of anti-PD1 IgG4 with OS was validated in 32 NSCLC patients (p =0.032).
Conclusion This study reports for the first time the distribution of preexisted anti-PD1/PDL1 AAb IgG and subclasses
across 10 cancer types. Moreover, the anti-PD1 AAb IgG4 subclass was identified to associate with OS, which may serve
as a potential biomarker for anti-PD1 therapeutic survival benefit in NSCLC patients.
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Introduction

Programmed cell death-1 (PD1, also known as CD279) is
an important immune checkpoint expressed on multiple
immune cells and engaged in the regulation of immune
homeostasis [1]. Upon binding to its ligands, PD1 ligand-1
(PDL1, also known as B7-H1 or CD274) or PD1 ligand-2
(PDL2, also known as B7-DC or CD273), PD1 induces
exhausted T cell immunity against antigens or cancer cells
[2]. PDL1 is expressed in a wide range of cell types, includ-
ing T cells, B cells, dendritic cells, macrophages, mesen-
chymal stem cells and a broad range of tumor cells. In the
tumor microenvironment, lymphocytes frequently express
heightened levels of PD1, thus enables blocking the PD1/
PDL1 pathway to activate anti-tumor immune responses
[3]. Nowadays, disrupting the PD1/PDL1 interaction has
made a breakthrough in cancer therapy with remarkable
clinical response durability. Six immune checkpoint inhibi-
tors, including three anti-PD1 antibodies Pembrolizumab,
Nivolumab, Cemiplimab and three anti-PDL1 antibodies
Avelumab, Durvalumab and Atezolizumab [4], have been
approved by U.S. Food and Drug Administration (FDA)
for the treatment of melanoma [5], non-small cell lung
cancer(NSCLC) [6], renal cell carcinoma [7] and many other
cancer types. The FDA of China (CFDA) has approved four
native anti-PD1 antibodies in recent 3 years (Table 1). Nota-
bly, all approved anti-PD1 drugs are IgG4 antibodies, while
three anti-PDL1 antibodies are IgG1 form [8].
Autoantibodies (AAbs), kind of antibodies targeting self-
antigens, have been robustly detected in cancer patients [9].
The reasons for AAb production are complicated, mainly
including altered antigen expression, exposure or presenta-
tion (cancer cells express abnormal proteins or overexpress
proteins induced by genetic alterations), post-translational
modifications (changes in glycosylation, ubiquitination, lipi-
dation, methylation), and abnormal antigen location or struc-
ture, as well as the loss of immune tolerance and inflam-
mation [10]. AAb production was found of significance

in cancer early detection [11], disease prognosis [12], and
therapy response or adverse effect prediction [13], especially
for their stability in serum, high specificity and easy to be
detected. The human AAbs mainly comprise of IgG, IgM
and IgA, among which IgG targets antigen with high avid-
ity and contributes to pathogenic processes induced by cell
clearance and signal transduction [10]. There are four AAb
IgG subclasses identified: IgG1, 1gG2, IgG3 and I1gG4 in
order of their serum concentrations.

Compared with exogenous anti-PD1/PDL1 antibodies,
the distribution and the role of preexisted AAbs against
PD1 or PDLI1 in cancer patients are unknown. A study
has detected AAb against B7-H1(PDL1) in rheumatoid
arthritis(RA) patients and indicated anti-PDL1 IgG was
able to costimulate the proliferation of T cells in vitro [14].
Another study indicated that AAbs against PD1 existed in
sera of type 1 autoimmune hepatitis (AIH) patients may be
used as a diagnostic marker for discriminating AIH from
other liver disorders and healthy people [15]. In systemic
lupus erythematosus (SLE) patients, the results revealed that
anti-PD1 IgG is associated with disease activity [16]. Our
previous work has assessed anti-PD1 AAb and anti-PDL1
AAD in sarcoma, lung cancer and lymphoma patients, the
results indicated that the IgG1, IgG2 are the major types for
anti-PD1 AAb and anti-PDL1 AAb in lymphoma patients
[17]. Although the production of serum anti-PD1 IgG or
anti-PDL1 IgG has been reported individually in autoim-
mune diseases or cancer patients, no study has systemati-
cally investigated their IgG and subclass distribution in a
broad spectrum of cancer types. Moreover, little is known
about the association of self-active anti-PD1 AAb and
anti-PDL1 AAb with clinical parameters and their role in
immunotherapy.

In this study, we set out to identify circulating anti-PD1
AAD, anti-PDL1 AAb and their subclass distribution in 10
types of cancers (lung, breast, esophageal, colorectal, liver,
prostatic, cervical, ovarian, gastric cancers and lymphoma).
Moreover, the relationship between preexisted AAbs and the

Table 1 List of anti-PD1 and

. . Target Antibody drug Trade name IgG subclass Antibody type ADCC effect
anti-PDL1 antibody drugs
PDI Nivolumab Opdivo 1gG4 Fully humanized mAb No
PD1 Pembrolizumab Keytruda 1gG4 Humanized mAb No
PD1 Cemiplimab Libtayo 1gG4 Fully humanized Ab No
PDI Sintilimab Tyvyt 1gG4 Fully humanized mAb NA
PDI Camrelizumab AiRuiKa 1gG4 Humanized mAb NA
PDI Toripalimab TuoYi 1gG4 Humanized mAb NA
PDI Tislelizumab BaiZeAn IgG4 Humanized mAb NA
PDL1 Atezolizumab Tecentriq IgGl1 Fully humanized Ab No
PDLI Durvalumab Imfinzi IgGl1 Fully humanized Ab No
PDL1 Avelumab Bavencio IgGl1 Fully humanized Ab Yes
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survival of NSCLC patients treated with anti-PD1 therapy
was investigated.

Materials and methods
Study design and patient characteristics

Plasma samples from a total of 298 cancer patients were
retrospectively collected between August 2015 and July
2021 in National Cancer Center/National Clinical Research
Center for Cancer/Cancer Hospital, including 190 patients
without anti-PD1 therapy which consists of 28 lung cancer,
18 breast cancer 18 esophageal cancer, 18 colorectal cancer,
18 liver cancer, 18 prostatic cancer, 18 cervical carcinoma,
18 ovarian cancer, 18 gastric cancer and 18 lymphoma.
For 108 NSCLC patients receiving anti-PD1 therapy, 76
patients were distributed as discovery cohort, 32 patients
were included in the validation cohort. All plasma sam-
ples were centrifuged for 10 min at 16,000 g and 4 °C, the
supernatant was stored in 1.5 ml cryovials at—80 °C and
thawed once at the time of the testing. Clinical information
and the demographic characteristics of patients are shown
in Supple Table S1 and Supple Table S2. A total of 83 clini-
cal parameters were obtained from the electronic medical
system, including complete blood count, the comprehensive
metabolic panel, coagulation function test and virus infec-
tion test (Supple Table S3).

This study was approved by the Ethics Committee of the
National Cancer Center/National Clinical Research Center
for Cancer/Cancer Hospital, Peking Union Medical College
and the Chinese Academy of Medical Sciences (Permission
No. 19-019/1804). All experiments were executed according
to the Declaration of Helsinki.

Detection of anti-PD1/PDL1 AAb IgG and subclasses
using ELISA

The ELISA assay was performed in duplicate to detect
anti-PD1/PDL1 AAb IgG and subclasses. First, PD1/PDL1
protein (Sino Biological, Beijing, China) at 1 ng/uL in
0.2 mol/L sodium bicarbonate buffer (pH 9.4) was added
to individual wells of 96-well ELISA plates (Corning Inc,
NY). After coating overnight at 4 °C, remove the coating
solution and block the plate with 5% milk in PBST at room
temperature for 1 h, in parallel, the plasma samples were
thawed on ice and diluted 1:300 for IgG detection and 1:25
for subclass detection with 5% milk in PBST and then incu-
bated the coated plate with diluted plasma for 1 h at room
temperature. After washing the plate three times with PBST
solution, add HRP-conjugated anti-human IgG antibody
(Jackson ImmunoResearch Laboratories, PA, USA) for 1 h
for anti-PD1/PDL1 AAD IgG detection, HRP-conjugated

anti-human IgG1-4 antibodies were used to detect the dis-
tribution of IgG subclasses in plasma. Tetramethyl benzi-
dine (TMB) substrate (ComWin Biotech, Beijing, China)
was then added for 15 min. Sulfuric acid was used to stop
the reaction. The signal was assessed using an Infinite F50
plate reader (TECAN, Ménnedorf, Switzerland) at 450 nm.

The ELISA signal of AAb IgG was normalized using the
0OD450 of the samples minus the median OD450 of nega-
tive controls, IgG subclasses were normalized by OD450 of
the samples divided by median OD450 of negative controls.

Statistical analysis

The Mann—Whitney U test was used to identify differently
produced AAbs between ten cancer types; for multiple com-
parisons, p value was adjusted by the Bonferroni method,
and p value <0.05 was statistically significant for all the
tests. The correlation between anti-PD1/PDL1 AAb IgG
and the clinical parameters was analyzed with Spearman
correlation (plotted with R). The random forest model and
survival analysis were performed in R version 3.6.3.

Results

Global detection of anti-PD1 and anti-PDL1 AAb IgG
in 10 types of cancer patients

We used ELISA to assess anti-PD1 AAb IgG and anti-PDL1
AAD IgG in a total of 190 patients involving 10 types of can-
cers (Supple table S1). There was a significant correlation of
AAD testing signals in intro experiments (r=0.98, Supple
figure S1A) and inter experiments (r=0.97, Supple figure
S1B), the average CVs in batch and between batches were
4% and 7%, respectively, indicating good reproducibility of
our self-prepared ELISA method.

The preexisted anti-PD1 and anti-PDL1 AAb IgG can be
detected in the plasma of 10 types of cancer patients, non-
hierarchical clustering analysis indicated that the IgG sub-
classes clustered differently from each other, demonstrating
the distinct function of these AADb families in cancer patients
(Fig. 1A), while the heatmap by cancer types showed no
obvious distribution difference (Supple figure S2). For
anti-PD1 IgG, the concentration in colorectal cancer and
esophageal cancer was lower, while the breast cancer and
ovary cancer owed a high production level (Fig. 1B), only
the production between colorectal cancer and ovary cancer
showed statistical significance (p =0.03, Supple table S4).
The anti-PDL1 AAb IgG in colorectal cancer, cervical can-
cer and lymphoma was relatively low produced compared to
liver cancer and breast cancer (Fig. 1B), while no statistical
significance was reached in multiple comparisons (Supple
table S4).
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Fig. 1 Global detection of anti-PD1 and PDL1 autoantibody IgG in
10 types of cancer patients. A Clustering of anti-PD1 and anti-PDL1
AAD in 10 types of cancer patients, the heatmap was executed using
z-score normalization. B and C show anti-PD1/PDL1 IgG and IgG
subclass distribution in 10 types of cancer patients, respectively. LC:

We further compared each subclass of anti-PD1 and
anti-PDL1 IgG across different cancer types, the IgG1 of
anti-PD1 and anti-PDL1 AAb was highest in breast and
esophageal cancer, respectively (Fig. 1C, Supple table S5).
Of the IgG2 subclass, anti-PDL1 IgG2 in prostate can-
cer was higher than the value in lung cancer (p =0.024),
there was no significant distribution difference for anti-
PD1 IgG2 across different cancer types (Fig. 1C, Supple
table S5). Of the IgG3 subclass, anti-PD1 IgG3 in esoph-
ageal cancer was higher than that of colorectal cancer
(p=0.041), while anti-PDL1 IgG3 showed no significance
across different cancer types (Fig. 1C, Supple table S5).
The anti-PD1 IgG4 in esophageal cancer was higher than
ovarian cancer (p =0.008), the anti-PDL1 IgG4 in ovarian
cancer was higher than that in cervical cancer (p =0.010)
(Fig. 1C, Supple table S5).

@ Springer

lung cancer, GC: gastric cancer, CC: colorectal cancer, LiC: liver
cancer, BC: breast cancer, EC: esophageal cancer, CeC: cervical car-
cinoma, ML: lymphoma, PC: prostatic cancer, OC: ovarian cancer.
The median IgG level is plotted for each cancer type, * represents
p<0.05

Anti-PD1/PDL1 IgG subclass distribution in 10 types
of cancer patients

The normalized levels for anti-PD1 IgG1, IgG2 subclasses
were significantly higher than values of IgG3 and IgG4
in colorectal cancer, esophageal cancer, liver cancer, gas-
tric cancer and ovarian cancer(p <0.05, Fig. 2A, Supple
table S6). In lung cancer and breast cancer, IgG1 subclass
was higher than IgG4, while no significance was observed
between IgG2 and IgG3, IgG4 subclasses (Fig. 2A, Supple
table S6). In cervical cancer and prostate cancer, the mean
ODs of anti-PD1 IgG2 were significantly higher than IgG3
and IgG4 subclasses; however, IgG1 was not significantly
highly detected(Fig. 2A, Supple table S6).

For the anti-PDL1 IgG subclass, we found that in colo-
rectal cancer, IgG1 and IgG2 subclasses were significantly
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Fig.2 Anti-PD1/PDL1 IgG subclass distribution in nine types of can-
cer patients. A and B show anti-PD1 and anti-PDL1 IgG subclass dis-
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0.0001. ns: not significant
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higher than IgG3 and IgG4 (p <0.05, Fig. 2B, Supple
table S7). The anti-PDL1 IgGl was found highly pro-
duced in the other two cancer types including lung cancer,
esophageal cancer (p <0.05, Fig. 2B, Supple table S7). In
the remaining cancer types, IgG2 was with the highest level
(Fig. 2B, Supple table S7). Along with lymphoma subclass
distribution in our previous work[17], our results demon-
strated that IgG1 and IgG2 were revealed to be the major
subtypes for anti-PD1 and anti-PDL1 IgG.

Correlation analysis of anti-PD1/PDL1 IgG
subclasses with clinical data

We performed a comprehensive correlation analysis of
clinical and laboratory information with AAbs levels, the
results displayed distinct patterns in various cancer types
(Fig. 3). C-reactive protein (CRP) reflecting increased
inflammation was clustered with variables in liver function,
thus suggesting the association between these variables.
Adenosine deaminase (ADA) is an enzyme participated
in purine metabolism and was first found involved in the
development and maintenance of the immune system[18].
The ADA was found positively correlated with anti-PD1/
PDL1 IgG3, IgG2, IgG1 in lung cancer, colorectal cancer
and ovarian cancer, respectively. In liver cancer, the HBV
infection is a risk factor, the results showed that HBsAg was
correlated with anti-PD1 IgG4 and anti-PD1/PDL1 IgG3,
the correlation between HBV infection and anti-PD1 IgG3
was also found in lymphoma. Other correlations were also

Lung cancer

Gastric cancer
E!umgsmmﬂ — ,&mﬁ i

sl et

bl '
3
=
=

=
=
e |

£ s ol s S 3l
T

lablghnabn

Fig.3 Correlation analysis of AAb with clinical data in 10 types
of cancer patients. The correlations of multiple clinical parameters
including complete blood count, the comprehensive metabolic panel,
coagulation function test, virus infection test and AADb levels were
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Colorectal cancer

investigated between clinical data with AAb subtypes, e.g.,
anti-PD1/PDL1 IgG2 with MCV, MCHC in gastric cancer,
anti-PD1/PDL1 IgG4 with blood lipid in colorectal cancer,
anti-PD1/PDL1 IgG4 with coagulation function in esopha-
geal cancer. Our results demonstrated that in different cancer
types, there may be distinct interactions between AAbs with
clinical parameters.

Random forest model for clinical relevance
with different cancer types

The distinct distribution pattern in various cancer types
suggests that it is possible to explore the most relevant
AAD and clinical data with cancer types. We first randomly
assigned these cancer patients into training (70%) and vali-
dation (30%) groups. The random forest was used to select
features among multiple clinical data and AAb levels to
construct decision trees (Fig. 4A), the bootstrap procedure
improves model performance because it decreases the vari-
ance of the model, without increasing the bias, at last, the
classification was made by taking the majority vote among
trees [19]. In liver cancer, cervical cancer and lymphoma,
the random forest model based on clinical data and AAbs
showed the best consistency, with 60%, 60%, 89% accuracy
in the training group, 83%, 83% and 50% accuracy in the
validation group (Fig. 4B). The top ten variables most rel-
evant with cancer types were Age, HBsAg, PD1-IgG4, Sex,
MONO-number, SOD, PDL1-1gG4, NEUT-number, HCY,

Liver cancer

Breast cancer

vﬁm’ﬁéiﬁéwhi‘ngsﬂgxiﬂséu .

analyzed. The cluster method was ward.D2. Blue and red indicate a
negative and positive correlation, respectively. Framed black boxes
represent highly positive correlations between AAbs and clinical vari-
ables
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Fig.4 Classification model for different cancer types using random
forest. A The model scheme by random forest, different distribution
of clinical data and AAb in various cancer types make it possible for
stratification, after random setting of 7:3 in training and validation
groups, random forest was used for classification. The circles in dif-

PD1-1gG3(Fig. 4C), indicating the association of these
parameters with cancer, the detailed interaction procedure
in cancer of AAbs such as PD1/PDL1-IgG4 and PD1-IgG3
remained to be illustrated.

Predictive value of anti-PD1 1gG4 in NSCLC
with anti-PD1 therapy

Our results indicated that PD1/PDL1-IgG4 and PD1-1gG3
levels are associated with cancers, but whether they had an
effect on anti-PD1 immunotherapy remains unknown. We
examined these AAb baseline levels in 76 NSCLC patients
with anti-PD1 therapy, analyzed the correlation of the AAb
levels with progression-free survival (PFS) and overall sur-
vival (OS). Kaplan—Meier survival curves demonstrated that

MeanDecreaseGini

ferent colors represent different types of cancer. B Predictive accur-
ancy for each cancer type. The blue circle indicates the percentage
of classify accurancy. C The top thirty important factors in random
forest, the top ten was framed in red

low anti-PD1 IgG4 level displayed a favorable, albeit not
statistically significant PFS in NSCLC patients (Fig. 5A;
p=0.088), and correlated with OS with a p value of 0.019
(Fig. 5B). No significant correlation was observed between
anti-PD1 IgG, IgGl1, IgG2, and IgG3 with PFS or OS
(Fig. 5C-F). The anti-PDL1 IgG and subclasses showed
no significant association with patients’ survival with anti-
PD1 treatment (Supple figure S3). We further validated
the association in an independent cohort of 32 NSCLC
patients, and the results showed that patients with low anti-
PD1 IgG4 obtained a longer OS time(p =0.031), but not
PFS(p=0.6) (Fig. 6).
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Fig.5 Correlation of anti-PD1 IgG

and subtypes with survival in

discovery cohort (n="76). A and B show the correlation of anti-PD1
IgG4 with progression-free survival (PFS) and overall survival(OS),

respectively. PFS and OS analyses of

Discussion

patients with different anti-PD1

Immune checkpoint inhibitors, especially antibodies target-
ing PD1/PDL1, have dramatically changed the landscape
of cancer treatment. Besides these effective ectogenous
antibodies, there are a wide range of AAbs existed in can-
cer patients. This study reported for the first time anti-PD1
AAD and anti-PDL1 AADb in 10 cancer types, the results
indicated that IgG1 and IgG?2 are the major subclasses, the
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1gG (C), anti-PD1 1gG1 (D), anti-PD1 IgG2 (E) and anti-PD1 1gG3
(F) contents at baseline. All the variables are splitted into two groups
by putting all cases that are below the median into a “low” group and
all cases that are above or equal to the median into a “high”group

comprehensive analysis indicated an association between
multiple clinical data with AAbs, especially IgG4 subtype.
Moreover, a high anti-PD1 IgG4 level correlated with poor
prognosis, which may serve as a potential biomarker for the
long time survival of anti-PD1 therapy.

AAbs globally exist in cancer patients, more than 2000
serologically positive AAbs were detected using protein
arrays [20]. The AADb production was considered to cor-
relate with protein altered expression, mutation or immune
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Fig.6 Correlation of anti-PD1 IgG4 with survival in validation
cohort (n=32). A and B show the correlation of anti-PD1 IgG4 with
progression-free survival (PFS) and overall survival (OS), respec-

tolerance et. al, thus AAb detection was capable to reflect
the tumor status or immune ability. A combination of several
AAbs will improve the diagnostic specificity and sensitiv-
ity, a panel of 7 AAbs(p53, NY-ESO-1, CAGE, GBU4-5,
SOX2, MAGEA4, and HuD) has been approved as an aid for
early detection of lung cancer in people with high risk [21].
Though multiple AAbs have been reported as diagnostic or
prognostic factors, little is known about anti-PD1 AAD or
anti-PDL1 AAb. Our previous work has assessed these two
AAbs in NSCLC, lymphoma and sarcoma [17]. In this study,
we expanded to test anti-PD1 AAb and anti-PDL1 AADb in
10 cancer types of high incidence, including lung cancer,
breast cancer, esophageal cancer, colorectal cancer, liver
cancer, prostatic cancer, cervical carcinoma, ovarian cancer,
gastric cancer and lymphoma. The results showed anti-PD1
AAD and anti-PDL1 AAD can be globally detected in these
cancer patients. The Cancer Genome Atlas (TCGA) database
reported RNA-seq data of PDCD1(PD1)and CD274(PDL1)
in 17 cancer types, indicating the universe mRNA expres-
sion in cancer tissues [22]. Anti-PDL1 AAb in lymphoma
is relatively low among 10 cancer types, while our previous
study revealed that anti-PDL1 AAb in lymphoma is higher
than NSCLC and sarcoma, this inconsistency may because
we include non-Hodgkin® lymphoma in this study, while
patients were mainly Hodgkin"s lymphoma in the previ-
ous study. These results further demonstrated that different
histology types of the same cancer may have various AAb
levels, thus a further study of different subtypes of cancers
is warranted.

Of the IgG subclasses, although they are more than
90% identical on the amino acid level, each IgG subclass

1.00
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tively. All the variables are splitted into two groups by putting all
cases that are below the median into a “low” group and all cases that
are above or equal to the median into a “high”group

has a unique profile referring to structure, antigen bind-
ing, immune complex formation, complement reduction,
the binding affinity of Fc receptor, half-life, and placen-
tal transport [23]. For each AAb, the distribution of sub-
classes may be different. Among antibodies against cyclic
citrullinated peptides (CCP) and citrullinated vimentin
(MCV), IgG1 and IgG4 were predominant subclasses in
RA patients [24]. For Anti-myeloperoxidase (MPO) IgG
subclass, IgG1 and IgG4 were detected to be major sub-
classes in vasculitis patients [25]. IgG1, IgG2 and IgG4
are predominant for proteinase 3 (PR3) -ANCA IgG in
Wegener’s granulomatosis patients [26]. For anti-HBe,
IgG1 and IgG4 were significantly higher than IgG2 and
IgG3 [27]. Our study indicated IgG1 and IgG2 are the
major types for anti-PD1 AAb and anti-PDL1 AAD in
cancer patients. These may be explained that antibodies
toward soluble protein antigens and membrane proteins
primarily trigger IgG1, also accompanied by lower levels
of other subclasses [28].

Moreover, we found distinct correlations existed between
AAbs with multiple clinical parameters, especially the IgG4
subtype. IgG4 is known to bind and activate FcgRlIa, all
approved antibodies targeting PD1 by FDA are IgG4 form
(Tablel), antibody drugs were designed to be IgG4 types
to avoid antibody-dependent cellular cytotoxicity (ADCC)
or complement-dependent cytotoxicity (CDC) effect [29].
Interestingly, we found and validated a high level of anti-
PD1 AAD IgG4 correlated with poor prognosis, which dem-
onstrated that anti-PD1 AAb may influence the effect of anti-
PD1 therapy. However, the detailed mechanisms or structure
of AAb should be investigated further. Besides, the approved

@ Springer



1690

Cancer Immunology, Immunotherapy (2022) 71:1681-1691

anti-PDL1 antibodies are IgG1 subtypes, whether there is an
interaction between preexisted anti-PDL1 AAb IgG1 with
anti-PDL1 therapy should be investigated in the future.

Despite these impressive results, there are several limi-
tations in this study. The number of each cancer type was
limited, thus the correlation of AAD subclasses with clini-
cal parameters should be investigated in a larger cohort.
More functional studies on AAbs and their interaction with
antibody drugs remain to be implemented.

In conclusion, this study reports for the first time the
distribution of preexisted anti-PD1/PDL1 AAbs and their
subclasses in a wide range of cancer types. Moreover, anti-
PD1 IgG4 was identified and validated to associate with
survival of anti-PD1 therapy, it may serve as potential bio-
marker to predict anti-PD1 therapeutic survival in NSCLC
and guide anti-PD1 treatment for cancer patients.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00262-021-03106-z.
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