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ABSTRACT

Background. Gastric cancer treatment initiation is a

complex process. Inefficiencies in care coordination can

lead to significant delays, which are often more prominent

at safety net hospitals. Multidisciplinary teams (MDTs)

have been proposed as an effective solution.

Methods. A retrospective review of sequential gastric

cancer patients receiving treatment at Parkland Hospital

(Dallas, TX) between 2013 and 2015 was performed before

(n = 50) and after (n = 50) creation of a MDT and stan-

dardized care pathways. Patients undergoing urgent

resection were excluded. Time to treatment (TTT) from

initial endoscopy to initiation of chemotherapy was eval-

uated. The number of diagnostic tests performed and

treatment variability also were compared.

Results. Groups were similar in terms of age, sex, stage

distribution, tumor location, and type of presentation

(outpatient vs. emergency room). Post-intervention, TTT

decreased from 84.1 ± 12.3 to 32.5 ± 15.2 days

(p\ 0.02). This decrease was primarily related to parallel

performance of subspecialty evaluations, staging studies,

and procedures. MDT review reduced the number of

unnecessary staging tests performed, leading to a decrease

in the average number of studies from 3.8 per patient to 2.2

(p\ 0.05). Use of diagnostic laparoscopy in patients with

clinically locally advanced disease increased from 18 to

94% (p\ 0.05).

Conclusions. Creation of a gastric cancer MDT and uni-

form care pathways at a large safety net hospital expedited

initiation of treatment, reduced unnecessary tests, and

promoted consistent patient management.

In 2018, an estimated 27,510 individuals were diag-

nosed with gastric cancer in the United States.1 While there

have been notable improvements in 5-year survival rates,

from 15% in 1975 to 29% in 2009, the disease remains one

of poor prognosis and high mortality. Patients often have

significant comorbidities, and the majority present with

advanced disease.2 Workup and multidisciplinary man-

agement is complex, and inefficiencies in care coordination

can result in significant treatment initiation delays. These

delays may be even more significant at safety-net hospitals

due to limited resources, socioeconomic barriers, and

health disparities.3–5

Multidisciplinary teams (MDTs) and clinical care

pathways have gained attention in recent years, both within

the United States and internationally, as a strategy to

streamline care delivery and reduce delays in treatment

initiation. Several single-institution studies have demon-

strated the effectiveness of MDTs in improving efficiency

of care delivery, as well as clinical outcomes.6–8 However,

the effectiveness of multidisciplinary teams has yet to be

studied in the safety-net setting. In December 2014, we

implemented a gastric cancer multidisciplinary team and

standardized care pathway at Parkland Hospital, an

862-bed public safety net hospital in Dallas, Texas.
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Parkland Hospital is a county-based health system funded

through taxpayer assessments and is charged with caring

for residents of Dallas county that meet guidelines set forth

by the county. The gastric cancer MDT reorganized and

reprioritized existing resources in an attempt to eliminate

unnecessary or repeat testing, increase consistency of

patient care, and shorten time to treatment initiation. This

retrospective study examines the impact of these changes at

our institution.

METHODS

After receipt of Institutional Review Board approval, we

conducted a retrospective analysis of 100 consecutive cases

of newly diagnosed gastric cancer patients treated at

Parkland Memorial Hospital, between January 2013 and

May 2015. Patients receiving definitive or neoadjuvant

chemotherapy were included. Patients treated before

(n = 50) and after (n = 50) the creation of a multidisci-

plinary team (MDT) and standardized care pathways were

selected. The MDT was a physician lead endeavor and

consisted of faculty from medical oncology, surgical

oncology, and gastroenterology. Given the resource con-

strained environment, no additional resources were

available for the program and purposeful reorganization of

resources and division of labor was carried out based on

standard care pathways. After implementation of the MDT,

patients were reviewed on a prospective basis and a unified

care plan was implemented, which guided staging tests

based on national guidelines, presentation, and review of

imaging data.9 Surgical Oncology also began coordinating

each patient’s care and expediting port placement and

diagnostic laparoscopy. Patients were excluded if they

required upfront urgent or emergent surgery to alleviate

tumor related complications (e.g., obstruction, perforation,

hemorrhage, or anemia) or did not initiate treatment (e.g.,

poor performance status, admitted directly to hospice).

Data were collected on demographics (age, gender, and

race), stage at diagnosis, presentation, and time to treat-

ment (measured from the date of initial endoscopy to

initiation of systemic therapy). Gastric cancer stage was

categorized as early (T1-2N0), middle (TanyN1, T3-4Nx),

and late stage (TanyNanyM1) according to the American

Joint Committee on Cancer guidelines, 8th edition.10

Our primary endpoint of interest was time to treatment

(TTT), defined as the number of days from initial endo-

scopy to initiation of systemic chemotherapy. Secondary

endpoints included number of staging exams performed,

variability of evaluation, and utilization of diagnostic

laparoscopy in patients with clinically locally advanced

disease and the absence of metastatic disease on axial

imaging. Univariate analyses were performed using Chi

square for categorical variables and analysis of variance or

Kruskal–Wallis for continuous variables. Univariate linear

regression was conducted to identify independent predic-

tors of time to treatment. Independent variables with a

significance level of P\ 0.2 were included in a multi-

variate logistic regression model and were statistically

significant at P\ 0.05 in the multivariate model. All

analyses were performed with SPSS (IBM Corp. Released

2017. IBM SPSS Statistics for Mac, Version 25.0. Armonk,

NY).

RESULTS

During a 20-month period, 124 patients were diagnosed

with gastric adenocarcinoma and referred to the oncology

program at Parkland Hospital. Of those, 117 referrals

(94%) were internal. Patients requiring upfront resection

related to obstruction or bleeding (n = 6) and those who

did not received systemic therapy secondary to prohibitive

functional status (n = 12), patient choice (n = 2), or hos-

pice referral (n = 4) were excluded. The final cohort

consisted of 100 consecutively treated patients, with 50

patients in the pre and post intervention groups. The

median age of the patient cohort was 54.9 years, 72% were

male, and the overwhelming majority were Hispanic

(68%).

In assessing clinical stage, no patients in our study

presented with early stage disease. Middle stage disease

was most common (54%), but a significant proportion of

patients (45%) presented with late-stage tumors. Two-

thirds of our patients initially presented in the emergency

department setting with symptomatic complaints, such as

pain, bleeding, or obstruction related to the prevalence of

late-stage tumors. There were no significant differences

between pre- and postintervention groups regarding patient

demographics (age, sex, race), clinical stage, tumor loca-

tion, or setting of initial presentation (Table 1).

Prior to the implementation of the MDT, there were

significant delays associated with treatment initiation

related to the serial nature of the process which relied on

completion of one task before initiation of the next. Fig-

ure 1 depicts this process and demonstrates the average

time between key steps. Notable delays included prolonged

wait times for interventional radiology and medical

oncology.

Implementation of a multidisciplinary team led to a

statistically significant decrease in TTT from 84.1 to

32.5 days (Table 2). While there was no difference in time

from endoscopy to pathologic confirmation, time from

endoscopy to completion of staging studies, referrals, port

placement, and diagnostic laparoscopy all decreased sig-

nificantly (p\ 0.05). Additionally, the time from medical
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oncology visit to initiation of chemotherapy decreased

from 62.3 ± 9.8 to 12.1 ± 4.3 days (p\ 0.05; Fig. 1).

After creation of the MDT, centralized coordination of

services decreased the number of serial evaluations and

allowed for multiple steps to be performed simultaneously

(e.g., port placement at time of diagnostic laparoscopy).

MDT review also led to improved standardization in

work-up and fewer unnecessary staging tests being per-

formed (Table 3). Before MDT review, only 86% of

patients received contrast enhanced staging CT chest/ab-

domen/pelvis scans. This number increased to 100%

postintervention. In addition, the use of diagnostic laparo-

scopy in clinically locally advanced patients improved

from 20% of patients to 94% (p\ 0.05). The rate of

detection of peritoneal disease by laparoscopy was similar

in both groups (pre 40% vs. post 35%; p[ 0.05). Although

the formation of the MDT did not change the effectiveness

of laparoscopy, it did have a dramatic impact on the

TABLE 1 Patient data by

study group
Preintervention Postintervention Total p

n = 50 % n = 50 % N = 100 %

Medianage (years) 54.2 9.8 55.5 10.8 54.9 10.2 NS

Male sex 37 74 35 70 72 72 NS

Race/ethnicity NS

White 1 2 4 8 5 5

Hispanic 35 70 33 66 68 68

African American 12 24 11 22 23 23

Other 2 4 2 4 4 4

Clinical stage NS

Middle 29 58 23 50 54 54

Late 21 42 25 50 45 45

Laparoscopy utilization

Rate 10/35 29 33/34 97 43/69 62 \0.05

Upstaged 4/10 40 12/34 35 16/44 36 NS

Location NS

Proximal 14 28 17 34 31 31

Body 16 32 17 34 33 33

Distal 13 26 11 22 24 24

Overlapping 7 14 5 10 12 12

Presentation NS

Outpatient 16 32 19 38 35 35

Emergency 34 68 31 62 65 65

NS not significant

Pre-Intervention: Time to Treatment: 84.1±12.3 days

Time to Treatment: 32.5±15.2 daysPost-Intervention:

Endoscopy

Endoscopy

5.2 days

5.0 days

24.3 days

27.8 days

38.2 days 6.7 days 18.2 days

Pathologic
Confrimation

Medical
Oncology

Port
Placement

Surgical
Oncology

Surgical
Oncology

Chemotherapy

Chemotherapy

Pathologic Confirmation
Additional Staging Studies
Diagnostic Laparoscopy
Port
Medical Oncology Referral

FIG. 1 Creating a care

pathway that utilizes an MDT

promotes parallel efficiencies
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appropriate utilization of laparoscopy. Clinical manage-

ment was changed more often in the post-MDT group

secondary to more accurate staging (8% vs. 24%, respec-

tively; p\ 0.05). Unnecessary testing, including the

routine use of head CT/MRI and bone scans, was decreased

(p\ 0.05).

DISCUSSION

Time to treatment is a composite quality measure of

oncologic care that is affected by numerous factors,

including institutional resources, regional practice patterns,

and patient factors, including preference, and the treatment

complexity related to the individual cancer type. Overall

time to treatment initiation has increased over recent years

and has been associated with an increase in mortality of

0.5–2.3% per week of delay in curative settings, such as

early-stage breast, lung, and pancreas cancers.11–13

Gastric cancer is a heterogenous disease that requires

integrated multidisciplinary care coordination to assure

optimal outcomes.14 The use of neoadjuvant therapy in

middle-stage disease has increased, requiring a higher level

of coordination of staging studies and medical specialties,

which is likely responsible for increasing TTT.2 Current

time to treatment initiation for gastric cancer reported in

nonsafety net hospitals is between 19 and 49 days and is

associated with treatment sequencing, treatment facility

designation, and cancer stage.11

Beyond the complexity of multidisciplinary gastric

cancer care, safety-net hospitals face additional challenges

related to patient access and inefficient care delivery sec-

ondary to limited hospital and patient resources, which may

adversely increase TTT.15 In this study, we focused on

patients that were able to access our safety net health

system and attempted to address fragmentation of care and

lack of parallel efficiencies through the implementation of

an MDT and care pathways for patients with newly diag-

nosed gastric cancer.

Creation of a gastric cancer MDT resulted in significant

improvements in TTT. Before our intervention, patients

progressed through their workup in a serial fashion, where

all steps in one stage were completed prior to moving on to

the next (Fig. 1). For example, a patient evaluated with GI

would not have their staging CT scans ordered until after

pathologic confirmation was obtained. Serial steps led to

significant aggregate delays, prolonging TTT. Postinter-

vention, the care pathway promoted parallel efficiency

through prospective case review to determine needed

staging studies and treatment plan. The responsibility for

coordination of these studies and diagnostic tests was

consolidated within a single service with the greatest

capacity. By streamlining care delivery into fewer service

lines and developing professional relationships with

ancillary services, we were able to decrease TTT from 84.1

to 32.5 days, which is in line with national averages.11,13

Additionally, by having the Surgical Oncology team place

a port at the time of diagnostic laparoscopy, we obviated

the need for patients to see another subspecialty service and

undergo a second procedure which is often burdensome for

TABLE 2 Time from

endoscopy to completion of

treatment milestones

Time from endoscopy to…

Preintervention (days) Postintervention (days) p

Pathologic confirmation 5.2 ± 1.9 5.0 ± 2.0 NS

Initiation of chemotherapy 84.1 ± 12.3 32.5 ± 15.2 \ 0.05

Completion of staging studies 49.2 ± 12.4 19.1 ± 6.8 \ 0.05

Medical oncology referral 32.5 ± 7.2 22.4 ± 8.1 \ 0.05

Surgical oncology visit 42.4 ± 10.2 6.7 ± 4.2 \ 0.05

Port placement 67.4 ± 11.5 12.8 ± 8.4 \ 0.05

Diagnostic laparoscopy 45.2 ± 6.8 12.8 ± 8.4 \ 0.05

NS not significant

TABLE 3 MDT is associated with more appropriate use of staging

studies

Staging test Preintervention Postintervention p

n = 50 (%) n = 50 (%)

CT chest/abdomen 43 (86%) 50 (100%) \ 0.05

Head CT/MRI 15 (30%) 3 (6%) \ 0.05

18-FGDPET/CT scan 36 (72%) 5 (10%) \ 0.05

EUS 21 (42%) 5 (10%) \ 0.05

Diagnostic laparoscopy 10 (20%) 33 (66%) \ 0.05

Bone scan 38 (76%) 1 (2%) \ 0.05

Other 19 (38%) 2 (4%) \ 0.05

Total studies 182 113 \ 0.05

Average studies/patient 3.6 2.3 \ 0.05
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patients with limited resources. There were a several fixed

limitations in our system, such as infusion capacity for

chemotherapy.

As an additional benefit, MDT review decreased vari-

ability in staging tests and increased the use of evidence-

based assessment. Prior to implementation of a gastric

cancer MDT, variable practice patterns encouraged the use

of nonevidence-based tests, such as routine head CT/MRI

and bone scans. Improved standardization and less vari-

ability were seen after implementation of the MDT. The

use of EUS and PET scan decreased post-intervention.

EUS use decreased as our patient population presented

frequently with advanced and locally advanced disease

where regional lymphadenopathy or advanced disease was

apparent on cross-sectional imaging. In addition, PET scan

was used more selectively given its low sensitivity in dif-

fuse type cancers related to low baseline avidity.16

Importantly, diagnostic laparoscopy with biopsy/peritoneal

lavage increased from 29 to 97% of patients with no evi-

dence of distant disease on cross-sectional imaging.

Diagnostic laparoscopy was critical in obtaining accurate

pretreatment staging, as previous studies conducted at our

institution showed that laparoscopy discovered occult dis-

ease in more than 30% of our high-risk patients.17

Although formation of the MDT did not alter the effec-

tiveness of laparoscopy, it did dramatically increase the

routine use in locally advanced patients which translated to

more patients being accurately staged and having clinically

appropriate care. Improved pretreatment staging accuracy

allowed for more informed discussions regarding

chemotherapeutic agent choice, improved operating room

allocation efficiency due to decreased aborted laparotomy

secondary to distant disease discovered on the day of sur-

gery, and better ability to provide patients with realistic

expectations.

As expected in a safety net hospital system caring for a

high-risk, low-resource population, many of our patients

presented with late-stage gastric cancers. Early detection of

gastric cancer is difficult given the lack of standardized

screening protocols in the Western hemisphere. This is

further compounded by the lack of resources, increased

barriers to access, and lower health literacy rates often

found in safety net hospital patients. Our institutional goal

is to utilize our gastric cancer MDT experience to identify

ways to reach patients earlier in the disease process.

Our experience demonstrates that implementation of

MDTs and care pathways in a safety net health system are

feasible and potentially effective in reducing TTT and

treatment variation. Although this project was instituted on

a small scale, development of national pathways with MDT

review in gastric cancer have been successful.7 However,

given the retrospective format of this study, there are cer-

tain limitations. As a single-institution study with a unique

set of patient demographics, barriers, and resource limita-

tions, our results may not be widely generalizable. In

addition, given the closed nature of our safety-net hospital

system, the great majority of the referrals were internal.

This is not common of other published data regarding TTT

where inefficiencies are related to fragmentation of care

relate to gathering of outside information.

CONCLUSIONS

Inefficiencies exist in the delivery of cancer care at

safety-net hospitals. Many of these inefficiencies are rela-

ted to lack of standardization and coordination between

subspecialties involved. Implementation of an MDT led to

expedited time to initiation of chemotherapy, fewer

unnecessary staging tests, and increased treatment consis-

tency. Quality of care also was improved due increased use

of evidence-based tests and more accurate pretreatment

staging accuracy secondary to more consistent diagnostic

laparoscopy use.
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