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Abstract
Purpose A delay in breast cancer treatment is associated with inferior survival outcomes; however, no clear guidelines exist 
defining the appropriate time frame from diagnosis to definitive treatment of breast cancer. A multidisciplinary approach for 
breast cancer treatment can minimize the time from diagnosis to first treatment. We hypothesized single-day multidisciplinary 
clinic (MDC) may accelerate the time to first treatment on complex breast cancer cases at our institution.
Methods We identified patients who were treated at Johns Hopkins for stage II or III breast cancer, who were at least 18 years 
of age, and were seen in a new single-day MDC with coordination between two or three specialties or by specialists from 
varying disciplines on different days (IDC). Patients who initiated treatment between May 2015 (initiation of MDC clinic) 
and December 2017 were included in our study.
Results A total of 296 patient records were reviewed independently. The mean (SD) patient age was 55 (13) years. The 
median time to first neoadjuvant chemotherapy (NACT) was significantly reduced for patients seen in the MDC (12.7 days), 
compared to those seen at the IDC (24.4 days, logrank p < 0.001). The median time to definitive surgery was similar between 
groups (31 and 32 days for the MDC and IDC cohorts, respectively).
Conclusions A single-day MDC visit is associated with a reduced time from diagnosis to NACT. Further studies are needed 
to determine if a shorter interval can improve the management and the outcome of complex breast cancer cases.
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Introduction

As the genetic and biologic characteristics of cancer sub-
types become better understood, personalized treatment 
modalities are evolving at a rapid pace. Patients receiving 
combination therapies require a great deal of communica-
tion between medical specialists to properly combat mul-
tifaceted malignancies [1]. As a result, multidisciplinary 
clinics (MDCs) have emerged in recent decades to promote 
improved coordination between surgical oncologists, medi-
cal oncologists, radiation oncologists, and imaging [2]. The 
term multidisciplinary is often broadly used and inconsist-
ently practiced yet the overall intent is universal in optimiz-
ing patient care through a team methodology [3].

The “conventional” multidisciplinary approach is often 
characterized by specialists from one or two disciplines see-
ing a patient when limited diagnostic information is avail-
able, which leads to inefficient use of resources and dupli-
cate visits. Another multidisciplinary approach can be in 
the form of a “virtual MDC,” which provides consultations 
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in close intervals from various medical experts who col-
lectively stage and develop expert opinion at weekly tumor 
board meetings.

To further improve optimal multidisciplinary care, spe-
cialists have begun to implement single-day/single-site 
MDCs. The intent is not only to improve patient care and 
clinical outcomes, but also to enhance patient satisfaction 
by reducing stress and increasing convenience [4]. To fur-
ther enhance this concept, we have developed a single-day/
single-site MDC for patients with complex breast cancers as 
a pilot program at the Johns Hopkins Breast Center at Green 
Spring Station. Our goal was to provide a comprehensive 
assessment and review of each individual’s needs during 
a 1-day visit with two to three specialists which include a 
needs assessment for additional imaging or genetic testing, 
a discussion of surgical and reconstructive options, and con-
sideration of neoadjuvant chemotherapy (NACT) options. 
We hypothesized that single-day MDC may accelerate the 
time to receive treatment on complex breast cancer cases at 
our institution.

Multidisciplinary clinic model

To optimize patient care in breast cancer, a weekly breast 
cancer MDC was established at the Johns Hopkins at Green 
Spring Station in 2015. The location offered timely appoint-
ments with medical and radiation oncologists as well as 
breast surgeons for patients with newly diagnosed breast 
cancer. The center allowed physicians to work in close prox-
imity and helped facilitate care in a more coordinated fash-
ion. Unlike a standard visit at a breast cancer clinic, patient 
referrals are screened by the nurse navigator prior to visiting 
the MDC. A nurse navigator prepares a report including per-
tinent medical, pathology, and imaging reports to facilitate 
a streamlined initial encounter for all physicians involved.

On the day of visit, specifically selected patients are usu-
ally seen by a breast surgeon, a medical oncologist and a 

radiation oncologist, followed by an educational session by 
a nurse navigator. This is followed by a final meeting with all 
of the team members to review the plan of care, provide edu-
cation, assess for barriers to treatment, and coordinate next 
steps. During the course of the day and at the completion of 
all appointments, the entire MDC breast cancer consortium 
engages in a comprehensive discussion to evaluate the stage 
and grade of breast disease and to develop a consensus rec-
ommendation. All the necessary labs, metastatic work up 
and scheduling for procedures such as a port insertion would 
be completed on the same day to streamline care and to min-
imize delays (Table 1). The 1-day MDC model required each 
patient be seen by at least two physicians within the same 
day along with the nurse navigator.

Patients and methods

Patients who were seen at two Johns Hopkins Maryland clin-
ics, Johns Hopkins Hospital (JHH) and the Johns Hopkins 
Green Spring Clinic (GSS), were included. The JHH has an 
Interdisciplinary clinic (IDC) for breast cancer treatment, 
while the GSS has both the conventional IDC similar to JHH 
and a single-day MDC. The MDC was made available to 
all new patients meeting any of the following criterion: (1) 
triple-negative disease with tumor size greater than or equal 
to 2 cm; (2) Her2 receptor-positive disease with tumor size 
≥ 2 cm; (3) metastatic disease to lymph nodes regardless 
of receptor status; (4) inflammatory breast cancer; and (5) 
pregnancy-related disease.

The patient data were collected retrospectively using the 
IRB-approved Research Database. Patients were included 
in this study if they were diagnosed with breast cancer 
stage II–III and initiated treatment between May 2015 and 
December 2017. They must also have had a known, recorded 
first visit date to the clinic at JHH or GSS, could not have 
been seeking solely a second opinion, could not have previ-
ously received neoadjuvant hormone therapy and were not 

Table 1  Breast cancer single-day MDC mock schedule

MDC protocol plan Average time

Prior to MDC visit
 Nurse navigator obtains pertinent medical information for initial encounter 15–20 min/patient

Clinic day
 Breast surgeon and nurse navigator meets with patient to explain preliminary findings and describe MDC patient goals. 

This is followed by physical exam and discussions of treatment options
1.5 h

 Encounter with medical oncology to discuss treatment options, such as neoadjuvant therapy, its potential benefits, treat-
ment schedule and side effects

45 min to 1 h

 Encounter with radiation oncology to discuss radiation therapy. Side effects are also discussed at this time 45 min to 1 h
 The Multidisciplinary team meets to discuss and review all previous reports. All treatment options are communicated and 

collectively recommended
1 h

 Discussion details are relayed to patient. Nurse navigator ends clinic day with recap and additional information 30–40 min
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continuing treatment at Johns Hopkins started at another 
facility.

Characteristics of patients are summarized overall and 
compared between those seen at an IDC versus MDC with 
Fisher’s exact tests for categorical measures and Wilcoxon 
rank sum tests for continuous measures. Time to treatment 
was calculated as the date of the first visit to the first day 
of NACT or surgery, whichever came first. Median time to 
treatment was estimated for NACT and surgery separately 
using the Kaplan–Meier method and compared between 
patients seen at an IDC versus MDC with the logrank test. 
Cox proportional hazards models were used to estimate the 
hazard ratio for the difference in time to treatment between 
groups and adjusted for age, race (Caucasian vs. non-Cau-
casian), and stage of disease. Analyses were completed with 
R version 3.6.0 [5].

Results

A total of 296 patients with clinical stage II–III (245 and 
51, respectively) who received treatment (NACT or sur-
gery) at a Johns Hopkins institute were selected, with 220 
(74%) patients seen at an IDC and 76 (26%) seen at the 
MDC. Patients at the IDC first met with a surgical oncolo-
gist followed by separate visits with medical and radiation 
oncologists.

Patients’ characteristics are summarized in Table 2. The 
mean (SD) patient age was 55 (13) years. 153 (55.2%) 
patients were Caucasian, 84 (30.3%) Black, and the rest 
identified as another race or did not specify a race. Over-
all, 196 patients (66%) had surgery as first treatment and 
101 (34%) received NACT as first treatment. Among 
patients seen at the IDC, 154 (71%) had surgery first and 
61 (28.5%) received NACT. At the MDC, 43 patients 
(51.8%) had surgery as first treatment and 40 (48.2%) 
received NACT as first treatment. Characteristics of 
patients between those seen at the MDC versus an IDC 
were similar.

The time from first visit at the MDC to NACT was 
shorter (median 13 days) than for those seen at the IDC 
(22 days, hazard ratio (HR) 3.5, 95% confidence inter-
val (CI) [1.8, 6.9], p < 0.001, Table 3). The median time 
from first visit to surgery was not significantly different 
between patients seen at the MDC (32 days) than for those 
seen at IDC (31 days, HR: 1.2, 95%CI [0.72, 2.0], p = 0.47 
Table 3, Fig. 1).

Among patients see at an IDC, there was no difference 
in median time to NACT according to location (JHH: 
23 days and GSS: 22 days, HR: 0.57, 95% CI [0.27, 1.2], 
p = 0.15). Median time to surgery was shorter at JHH 
(JHH: 30 days and GSS 34 days, HR: 1.7, 95% CI [1.1, 
2.6], p = 0.02) (Table 3, Fig. 1).

Table 2  Characteristics of 
patients, overall and by whether 
they were seen at an IDC or 
MDC

Entire cohort
N = 296 (%)

IDC
N = 220 (%)

MDC
N = 76 (%)

p

Age—mean (SD) 55.28 (12.65) 55.08 (12.97) 55.72 (11.97) 0.719
Race—no. (%)
 Black 84 (30.2) 63 (30.6) 21 (29.6) 0.981
 White 153 (55.2) 113 (54.9) 40 (56.3)
 Other 40 (14.4) 30 (14.6) 10 (14.1)
 Missing 19 14 5

Hispanic—no. (%) 6/264 (2.3) 6/203 (3) 0/61 (0) 0.341
Facility—no. (%)
 JH Green Spring (GSS) 166 (56.1) 90 (40.9) 76 (100)
 JH Main Campus (JHH) 130 (43.9) 130 (59.1) 0 (0)

Receptor status
 PR+ no. (%) 181/289 (62.6) 140/217 (64.5) 41/72 (56.9) 0.263
 ER+ no. (%) 201/289 (69.6) 158/218 (72.5) 43/71 (60.6) 0.074
 HER2+ no. (%) 65/279 (23.3) 51/210 (24.3) 14/69 (20.3) 0.623

AJCC stage
 II 246 (83.1) 187 (85) 59 (77.6) 0.156
 III 50 (16.9) 33 (15) 17 (22.4)

First treatment received—no. (%)
 Surgery 196 (66.2) 153 (69.5) 43 (56.6) 0.049
 Neoadjuvant chemotherapy 100 (33.8) 67 (30.5) 33 (43.4)
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Discussion

We compared time to first treatment in patients with stage 
II and III breast cancer seen at a MDC practice or at a 
conventional clinic system at the same institute. We dem-
onstrated that patients were able to initiate NACT more 
rapidly when they were seen at the single-day MDC com-
pared to IDC in either two locations. We did not observe 
a difference in time to definitive surgery for patients who 
received this modality first.

Several studies have evaluated the time to treatment 
in breast cancer, and increasing delay has been found to 
have detrimental effects for surgery, chemotherapy, and 
radiotherapy [6]. The optimal timing for surgery or NACT 
for a patient with breast cancer is unknown. A delay in 

initiation for cancer treatment may decrease the benefit 
of cytotoxic systemic therapy [7]. Several groups have 
found that longer times to surgery and NACT can lead to 
measurable tumor growth and thus may have an adverse 
impact on outcomes [8–11]. Early diagnosis and treatment 
is considered a key factor in improving the outcomes in 
any cancer therapy with longer wait times influence clini-
cal outcomes negatively, particularly mortality [12–15]. 
In regard to overall survival, the picture is more complex. 
A 2015 systemic review assessing breast cancers showed 
benefits for patients including earlier treatment, improved 
survival and improved quality of life [16]. In contrast, a 
recent study that examined the impact of timing of NACT 
initiation on long‐term outcomes in breast cancer found no 
association between the survival outcomes and the delays 
in the diagnosis to treatment for NACT [17]. However, 

Table 3  Probability of treatment, surgery, or NACT by 14, 30, and 
60 days from date of first visit are shown. The median time to treat-
ment and hazard ratios [95% CI] for differences in time to treatment, 

surgery, or NACT between patients seen at an MDC or IDC facility, 
adjusting for age, race, and disease stage

N Median TTT 14 days 30 days 60 days HR 95% CI p

Entire cohort: any treatment 296 27 [23, 29] 24 [19, 28] 59 [53, 64] 95 [91, 97]
IDC: any treatment 220 29 [25, 32] 20 [14, 25] 55 [48, 62] 93 [88, 95] 1.0 –
MDC: any treatment 76 19.5 [15, 27] 36 [24, 45] 71 [59, 80] 100 [NA, NA] 1.6 (1.3, 2.2)  < 0.0001
First treatment: surgery
 IDC: 153 31 [28, 34] 16 [10, 22] 50 [41, 57] 91 [85, 94] 1.0 –
 MDC 43 32 [27, 36] 7 [0, 14] 49 [31, 62] 100 [NA, NA] 1.2 (0.72, 2.0) 0.47

First treatment: NACT 
 IDC 67 22 [17, 29] 27 [15, 37] 69 [55, 78] 97 [88, 99] 1.0
 MDC 33 13 [12, 14] 73 [52, 84] 100 [NA, NA 100 [NA, NA] 3.5 (1.8, 6.9)  < 0.001

Fig. 1  IDC vs MDC, a boxplot 
of number of days from first 
visit to first treatment, in split 
by treatment type (NACT, 
surgery), facility (JHH main 
campus, JHH Green Spring 
Station), clinic approach (IDC, 
MDC).IDC: Inter-Disciplinary 
Clinic (N = 220)MDC: Multi-
Disciplinary Clinic (N = 76)
JHH: Johns Hopkins Hospital* 
no patients were censored and 
all received treatment
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another study found that time to treatment regardless of 
tumor subtype, has a measurable positive effect on overall 
survival [18]. Patient anxiety with increased wait times 
is another important consideration, and generally, shorter 
waiting times lead to greater patient satisfaction [19].

Single-day multidisciplinary cancer clinics remain dif-
ficult to institutionalize due to the paucity of literature dem-
onstrating treatment benefits and the significant resource 
burdens implementation requires [1, 2]. The fact that a 
small set of patients must be seen by a coordinated group 
of physicians at a single-site over several hours remains 
the crux of much critique [1]. Despite these arguments, the 
multidisciplinary approach ensures high-quality diagnosis, 
evidence-based decision making, optimum treatment plan-
ning, and delivery of care. With a single-day approach, our 
study results show time to first treatment is significantly 
shortened for NACT in comparison to patients not seen in 
the single-day MDC for patients with stage II and III breast 
cancer. The reduction from a median of 22 to 13 days dem-
onstrates a gross improvement in time to treatment NACT 
which may be beneficial in managing more complex breast 
cancer cases. Though there are no clear guidelines defin-
ing the most appropriate time period between diagnosis and 
definitive cancer treatments, recent literature supports a 
timely diagnostic workup is valued by patients and interval 
delays in cancer treatment decreases survival [20]. Moreo-
ver, a systematic review in breast and gynecological cancers 
reported 3–6 month delays in treatment are associated with 
lower overall survival [13, 21, 22]. In our study, we noted the 
probability of first treatment is lower in conventional system 
for NACT but the difference was not significant for surgery 
(Table 3, Fig. 2).

Dedicated single-day multidisciplinary centers for a vari-
ety of medical conditions have gradually emerged through-
out the country. In the 1960s, two physicians at Stanford 
University created the first oncology MDC; nevertheless, 
many consider the pioneers in the approach to be breast cent-
ers as they have continued to establish favorable clinical out-
comes since the 1980s [19, 23, 24]. A 1997 report by Gabel 
et al. noted 177 patients enrolled in a breast cancer MDC had 
increased patient satisfaction and decreased time between 
diagnosis and the initiation of treatment from 42.2 to 
29.6 days [2]. Furthermore, Chang et al. and Newman et al. 
later described that breast MDCs led to changes in treat-
ment recommendations among 43% and 45% of the cases 
examined, respectively [25, 26]. Currently, many MDCs 
offer same-day appointments by not only physicians but 
dieticians, nurse practitioners, psychologists, and physical 
therapists. Though many of these visits are crucial to devel-
oping treatment strategies, they can significantly decrease 
clinic efficiency as well as contribute to patient burnout. 
Patient feedback suggests toward the end of the visit around 
the third and fourth consultation, the sheer complexity and 

volume of information made it difficult to retain informa-
tion. Consequently, the authors in this study opted for a 
more focused MDC approach that triaged patients based 
on the complexity of their disease and a potential need for 

Fig. 2  Number at risk for the probability of time to first treatment 
over time from date of first visit between MDC and IDC



628 Breast Cancer Research and Treatment (2020) 182:623–629

1 3

neoadjuvant therapy. Single-day patient appointments were 
limited in number and remained pertinent to surgical, radia-
tion, and neoadjuvant therapies.

The quantitative reduction in time to first NACT as a 
function of the implementation of our breast MDC dem-
onstrates the effectiveness of such a tool. The study shows 
targeted MDCs are capable of reducing time to treatment 
for the patient population for which they were designed. It 
was noted that the average time from diagnosis to first visit 
was reduced in the MDC for surgery and NACT. It is likely 
due to efficient communication between providers which 
enables them to implement steps necessary for NACT prior 
to eventual breast surgery. The MDC approach increases 
the chance individual patients are offered appropriate and 
prompt treatment for their condition, as management plans 
will be based on a broad range of expert knowledge, and all 
aspects influencing treatment options are considered.

The study had limitations including sample exclusions 
due to lack of information regarding treatment undertaken 
elsewhere and on patient satisfaction. The study was also 
retrospectively designed and lacked follow-up on patients 
continuing treatment at other institutes.

As we have recently opened new clinical spaces at Johns 
Hopkins, our results will be used to design specific MDC 
sessions aimed at specific breast cancer subgroups such 
as patients requiring reconstructive surgery or geriatric 
patients. These patients can be triaged to be more effec-
tively treated. We will also investigate barriers and promote 
initiates that accelerate time to definitive surgery in our 
institution.
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