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We read the study reported by Lohman ez al. with interest
published recently in the Annals of Surgery (1). The authors
have developed a statistical model to predict the overall
survival (OS) of patients with resected gall bladder cancer
(GBC). Dutch national database was used to create and
internally validate the model based on individual-level data
(n=380). Subsequently, data from a cohort of Australian
patients with resected GBC were used for external validation
(n=66). The model was constructed based on the patient and
tumor characteristics found to be independent predictors of
OS that included age, tumor and node (T/N) classification,
resection margin, tumor differentiation grade, and vascular
invasion. The concordance index (C-index) in the internal and
the external validation cohorts were 0.71 [95% confidence
interval (CI): 0.69-0.72] and 0.75 (95% CI: 0.69-0.80),
respectively, suggesting good discriminatory capacity. The
authors also demonstrated that their model outperformed the
discriminative capability of the American Joint Committee on
Cancer (AJCC) staging system (8th edition) with a C-index
of 0.59 (95% CI: 0.57-0.60). Furthermore, the authors
constructed a web application that can predict the OS of a
given patient based on a small number of clinicopathologic
variables (age, T stage, N stage, resection margin,
differentiation grade, and perivascular invasion).

Although a rare neoplasm in general, GBC is the
most common malignant tumor originating from the
biliary tree with a wide geographic variation in annual
incidences, ranging from 2 per 100,000 people in the
United States to 27 per 100,000 people in Chile (2). GBC
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is an aggressive malignancy with a poor prognosis and a
S-year OS rate of only 12% (3). Surgical resection is the
only curative treatment for patients with non-metastatic
disease, and radical resection has been shown to improve
survival (3). Although most patients with GBC present with
unresectable advanced disease, the presentation pattern is
different in Western countries than in the rest of the world.
In western countries, GBC is diagnosed incidentally after
cholecystectomy for presumed benign pathology, and often
these patients do not harbor metastatic disease detectable
by imaging studies allowing curative-intent treatment (4).
In patients with incidentally diagnosed GBC, re-resection is
usually considered to eradicate residual cancer and perform
a complete staging lymphadenectomy (4). However, a
well-agreed standard treatment protocol for such patients
does not exist. A risk-stratification tool in such patients
can be of much value to guide the decision of re-resection,
design adjuvant clinical trials with novel therapies, compare
the outcome with different treatment protocols, and
inform patients of their prognosis. The most widely used
prognostic tool is the AJCC staging system, which has
a modest predictive capability, as demonstrated in many
studies (5-7). Several prognostic models for patients with
GBC have been reported thus far, both in resected (8-13)
and advanced (12) patient population. With the exception
of a large study by Yadav et 4/., majority of the prognostic
models in resected patients have been constructed based on
data from non-western patients (12).

The model reported by Lohman and colleagues has
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several unique and valuable characteristics. First, the
model was constructed based on a database that contained
individual-level data on a large group of western patients.
Most prediction models published thus far included either
non-western patients or patients from a large database
lacking detailed individual-level clinicopathologic data.
Second, the histopathology of all patients included in the
development and the validation cohorts, including the
external validation cohort, were reviewed by the same group
of expert pathologists to ensure data quality. This enormous
effort deserves applause. Third, most patients (77.5%) in
the development cohort were diagnosed incidentally after
cholecystectomy for a presumed benign pathology that
reflects the western pattern of presentation, ensuring the
applicability of the model to the western patients. Fourth,
the authors validated the model in an external dataset that
showed a high c-index of 0.75. Finally, the proposed model
outperformed the AJCC staging system in predicting
survival. Furthermore, the web application derived from
this model provides a simple and easy way of predicting
prognosis in resected GBC patients that can be quite useful
in routine clinical practice. This study indeed provides a
robust reference for the western patients.

Several aspects of this study, however, need a critical
appraisal. Among the prognostic factors in patients with
resected GBC, lymph node (LN) metastasis has been
demonstrated to impact the OS significantly (10,14). In
the model development cohort of the current study, most
patients (59.7%) did not have any information regarding
the LN status (NX) that limited the accuracy of the model.
Furthermore, the 8th edition of the AJCC staging system
recommends at least 6 LN examinations in the pathology
specimen for accurate staging. The authors did not provide
any information regarding the number of LN examined in
the pathology specimens. Lack of LN assessment limits the
comparison of this model to the AJCC staging system. As
with the AJCC system, the new model requires data from the
pathologic examination of the resected specimen, limiting
the applicability of this model to patients who had undergone
surgical resection. A prognostic model that does not require
pathologic variables needs to be developed and validated for
patients who do not undergo surgical resection (12).

One of the crucial goals of risk stratification after detecting
GBC in an incidentally resected gall bladder is to assess the
likelihood of residual disease that dictates the decision of re-
resection and adjuvant therapy. Pathologic T-stage is the
most reliable predictor of residual disease (4). The incidence
of residual disease in patients with Tl tumors varies between
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0 and 37.5%, and extended re-resection is recommended in
patients with T'1b (invasion into the muscular layer) or higher
T stage disease (4). A French collaborative group reported
a superior 5-year OS in incidentally detected GBC patients
(n=218) undergoing re-resection (41%) compared to patients
who did not undergo a re-resection (15%) (14). In the study
reported by Lohman et 4/., T1 tumors were not subclassified
into T1la and T1b, limiting its applicability in patients with
T1 tumors. Another major limitation of the study is that only
20.3% of patients underwent extended cholecystectomy, and
the surgical procedures in 44.7% of patients were not specified.
The lack of complete surgical staging in most patients limits
the accuracy of the pathological staging, raising questions
regarding the general applicability of this model. Additionally,
it is important to note that 23.7% of patients in the
development cohort had R1 resection that appears to be much
higher than reported in other large studies, including the study
reported by the French collaborative study group mentioned
above in which only 3% of patients had R1 resection (14).
These factors would influence the accuracy of the model.

Several other limitations are worth noting. The systemic
therapies, including adjuvant chemotherapy and targeted
therapies, can potentially influence the survival of patients
with GBC (15). The study under discussion does not
provide any information regarding systemic therapies.
Moreover, the clinical data in the development cohort were
collected retrospectively that may have compromised the
quality of the data. In this study, tumor genomic sequencing
data were not incorporated, which could have prognostic
implications. Finally, the number of patients in the
validation cohort was relatively small, as acknowledged by
the authors in the discussion section of the paper. All these
factors could adversely impact the accuracy of the model.

Despite the limitations discussed above, this study carries
considerable clinical value as this is one of the largest studies
reported based on nationwide, multi-institutional data in
western patients. Additionally, the web application that
emerged from this model will aid in treatment decision-
making in routine clinical practice. It appears that paraffin-
embedded tissue blocks of these patients are accessible to
the authors, which leads us to an expectation that authors
will consider incorporating tumor genomic profiling data
into this model in the future that will likely refine the
predictive capability of this model.
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