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We congratulate Dr. Newhook and colleagues for their
recently published study entitled “Prognosis Associated
With CA19-9 Response Dynamics and Normalization
During Neoadjuvant Therapy in Resected Pancreatic
Adenocarcinoma” in Annals of Surgery (1).

Pancreatic ductal adenocarcinoma (PDAC) remains
the most lethal type of human cancer due to its high
chemoresistance and invasiveness (2). In resected PDAC,
the median overall survival (OS) has increased from 22.1
to 35 months during the past 10 years, largely owing to
improvements in adjuvant therapies (3,4). On the other
hand, surgical resection offers the only chance of cure, but
surgery can be associated with significant morbidity and
decreased activities of daily living (ADL), especially in the
Whipple procedure (pancreaticoduodenectomy). Recently,
the importance of preoperative chemotherapy even in
operable PDAC has been increasingly recognized (5).
Although molecular markers are used more frequently
in patients selected for systemically targeted agents,
only imaging modalities are used to stage patients and
assess their suitability for surgical resection. Decisions
regarding initial surgery or neoadjuvant approaches are
made in the absence of biological indicators to assess the
risk of aggressive tumors or occult metastatic disease.
In this unique study, the authors aim to establish a new
classification system (A-B-C-D-E) by analyzing the dynamic
changes of serum carbohydrate antigen 19-9 (CA19-9)
during neoadjuvant therapy (NT) in PDAC patients and
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assess its relationship with post-resection survival. The
research reveals that, compared to the sole normalization
of CA19-9, this classification system more accurately
predicts post-resection survival in PDAC patients. It
provides valuable information for patients, caregivers, and
clinicians regarding potential surgical outcomes. Overall,
this novel and practical classification scheme offers more
instructive insights for treatment decisions in PDAC
patients. It was described as the “A”lways decreasing to
normal; “B”idirectional to normal; “C”onsistently normal;
“D”ecreasing without normalization; and “E”levating
without normalization (Figure I). Then, the prognostic
outcomes of the different kinetics in response to N'T were
ordered as follows, revealing a longest-to-shortest type
ranking of OS as A»B—-C—D—E; relapse-free survival
as B>A—D—C—E. Thus, Dr. Newhook and colleagues
successfully elucidated the prognostic impact of tumor
marker kinetics and normalization during neoadjuvant
chemotherapy for PDAC.

In a cohort study of 4,041 patients treated with upfront
surgery and 1,175 patients treated with NT (79.4%
multiagent N'T, 20.6% single-agent N'T'), multiagent N'T
followed by resection is associated with improved survival
compared to upfront surgery (6). Furthermore, adjuvant
chemotherapy (AC) following multiagent N'T and resection
in patients with PDAC was associated with significant
survival benefit compared with that in patients who did
not receive AC. These findings suggest that patients
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Figure 1 New classification system (A-B-C-D-E) by analyzing the kinetics of serum CA19-9 during neoadjuvant therapy in PDAC patients.

“A”lways decreasing to normal; “B”idirectional to normal; “C”onsistently normal; “D”ecreasing without normalization; and “E”levating without

normalization. By preoperative kinetics assessment, a total neoadjuvant chemotherapy or switching chemotherapeutic agents may be beneficial

for type D and E without normalization of CA19-9. CA19-9, carbohydrate antigen 19-9; PDAC, pancreatic ductal adenocarcinoma.

with aggressive tumors may benefit from AC to achieve
prolonged survival, even after multiagent N'T and curative-
intent resection (7), and may support that importance of
the possibly normalization of CA19-9 with a total NT or
switching chemotherapeutic agents (Figure I).

Dr. Zhao and colleagues (8) investigated the patients
with PDAC (n=806) were split into two groups with
normal (<37 U/mL) and elevated (>37 U/mL) CA19-9,
and they then developed the clinicopathological features,
survival, and recurrence patterns were compared between
two groups. PDAC with normal CA19-9 were less likely
to have lymph node metastasis, angiolymphatic invasion,
intrapancreatic nerve invasion, anterior plasma membrane
invasion, and invasion of peripheral tissues/organs (distal
bile ducts, duodenum, or splenic artery). After propensity
score matching, PDAC with normal CA19-9 levels
(237 U/mL) was associated with significantly superior OS
after resection. In addition, the CA19-9 <37 U/mL group
had significantly lower rates of local recurrence (35.57%
vs. 52.35%, P=0.004), distant recurrence (42.95% uvs.
60.4%, P=0.003), and mixed recurrence (5.37% vs. 29.53%,
P<0.000) compared to the CA19-9 >37 U/mL group.
A large multicenter study demonstrated that improved
biochemical response (=50% reduction in CA19-9) and
pathological response [pathological complete response
(pCR) and pathological partial response (pPR)] to N'T with
FOLFIRINOX or gemcitabine/nab-paclitaxel resulted in
better OS, local recurrence-free survival and metastasis-free
survival biochemical response (<50% reduction in CA19-9),
and limited pathological response (pLR) compared to
patients. These results suggest that pCR, pPR, and CA19-9
reduction of >50% or normalization in response N'T with
FOLFIRINOX or gemcitabine/nab-paclitaxel can be

alternative prognostic markers of OS (9).

CA19-9 is the most commonly used biomarker for
pancreatic cancer, but its detection sensitivity and specificity
are not high enough. The data derived from the analysis
of serum samples from 362 patients by Dr. Dong er al.
could provide valuable information for the early diagnosis
of PDAC using CA19-9, periostin (POSTN) as marker
groups in clinical work. At the same time, this study
demonstrated that POSTN and CA242 are potential
diagnostic serum biomarkers to complement CA19-9
in the detection of PDAC (10). Carcinoembryonic
antigen (CEA) is also commonly used tumor marker for
gastrointestinal malignancies. It was originally developed
for pancreatic cancer and used throughout the 1970-1980
period before the introduction of CA19-9. Currently, CEA
is the standard tumor marker for screening and predicting
prognosis in colorectal cancer (11). Elevated CEA levels
prior to treatment using standard diagnostic thresholds
provide important prognostic information for patients with
pancreatic cancer. Also, further studies to determine whether
CEA has predictive value for treatment modalities and
chemotherapy regimens are warranted (12). Miyata et al. (13)
compared the prognostic impact of preoperative serum
CA19-9, CEA, s-pancreas antigen-1 (SPan-1), duke
pancreatic monoclonal antigen type 2 (DUPAN-II) levels
and their positive number was scored as the preoperative
tumor marker index (pre-TT) in patients with resectable
PDAC. Then, high pre-TI is an independent worse
prognostic factor and the numerical scoring of pre-TI
would be a useful biomarker for predicting the prognostic
outcome of PDAC after pancreatectomy. Then, the
preoperative positive number of tumor markers could
be a potent predictive marker of prognostic outcomes
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for patients with resections for PDAC. Kondo ez 4. (14)
examined pre- and post-operative serum CA19-9, SPan-1,
and DUPAN-II levels in patients with resectable PDAC,
and then elucidated that elevated postoperative CA19-9
(>37 IU/mL) was the strongest predictive marker of poor
survival among preoperative and postoperative serum
CA19-9, SPan-1, and DUPAN-II levels. Kato et al. (15)
elucidated that high CEA level (>7.2 ng/mL) after NT is
a worse prognostic indicator for localized PDAC. Then,
they insisted that locally advanced PDAC with a high CEA
level even after N'T should still be recognized as a systemic
disease. Although Newhook er /. (1) conducted this study
using single tumor marker of CA19-9, a further kinetic
approach using multi-tumor markers also may be useful to
fight this deadly disease.

A new era of preoperative N'T and surgery for pancreatic
cancer is opening. Prospective evaluation of the diagnosis
of PDAC and treatment options, including chemotherapy
and surgery, is needed and used to design scientifically
sound treatment strategies. The study conducted by Dr.
Newhook et 4l. (1) not only provides valuable information
for preoperative N'T with prognostic relevance but also
precision medicine using CA19-9 kinetics for PDAC.
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