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Abstract

Hospital Medicine care dedicated to cancer patients has grown in recent years. The presence of hospitalists in the co-management of surgical
patients has been associated with decreasing Length of Stay (LOS). This study aims to evaluate the impact of hospitalist team co-management
on length of stay in an oncological surgical population. This is a retrospective analyze of the patients assisted by the Hospitalist Team from 2013
through 2016. The primary outcome was the Average Length of Stay (ALOS). The time from admission to the first hospitalist evaluation was
significantly smaller in the group with a LOS less than 16 days (p<0.0001) and the inverse relationship was also true: the LOS was higher in the
group evaluated by the hospitalist for the first time only after 3 days from admission (Late co-management) (p<0.0001). Early Hospital Medicine
team co-management of cancer surgical patients is associated with lower LOS.
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Introduction

Hospital Medicine is a specialty (Hospitalist) dedicated to the
care of acutely ill patients and experienced remarkable growth in
high-income countries during the recent decades [1-3]. However,
it is still incipient in most middle-income countries just like Brazil.

The Hospitalist care for surgical patients has been associated
with decreased Length of Stay (LOS) [4-6], readmission rate [5]
and hospital mortality [7]. Although there are hospitalists at cancer
centers all over the world, there is a lack of data about the effect of
the co-management of oncological surgical patients by hospitalists

8.

The aim of this study was to analyze the impact of an early
hospitalist evaluation at the LOS of oncological surgical patients
from a tertiary oncological center in a middle-income country.

Material and Methods

We conducted an observational retrospective study in cancer
patients assisted by the Hospital Medicine Department in a 480
beds Cancer Center in Brazil between January 2013 and December
2016. Data were retrieved from a prospectively collected database.
We included a total of 4695 patients that were evaluated by the
Hospitalist Department in the study period. The following clinical
data were included: number of patients, age, Average Length of
Stay (ALOS) and time from hospital admission to the beginning
of co-management by a hospitalist. Linear regression was used to
compare the ALOS during the study period. The surgical patients

were divided in two groups according to the time from hospital
admission to the first evaluation of the hospitalist team: early co-
management group (time to first evaluation < 3 days) vs late co-
management group (time to first evaluation > 3 days). Age was
described as mean * standard deviation and mean age between
groups were compared using the t-student test. Non-parametric
variables were described as median (25-75% percentile). We used
the Mann-Whitney test to analyze the non-parametric variables. The
median hospital LOS (16 days) for the surgical population was used
as the cutoff value to build a Kaplan-Meier curve considering a LOS
higher than 16 days (high LOS) as endpoint. The primary outcome
was the hospital length of stay (LOS) of the patients evaluated.
P-values <.05 were considered to indicate statistical significance.

Results

During the study period, 4695 patients were evaluated by the
Hospital it team. Mean age was 68.4+13.0 years. As seen in Table
1, the total number of patients assisted by the team increased
from 1037 in 2013 to 1245 in 2016 (+20.0 %). Proportionally,
the number of clinical patients managed only by the hospitalists
increased significantly, from a total of 461 patients in 2013 (44.4%
of all patients) to 576 in 2016 (46.3% of all patients), an absolute
increase of 24.9%, while the number of co-managed patients
remained stable (576 in 2013 and in 2016). The pelvic surgery
department, urology and colorectal surgery, was responsible for
the greater proportion of co-management between the several
subspecialties (Table 1).
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Table 1: Total number of patients, ALOS and percentage of patients by surgical subspecialty.

Variables 2013 2014 2015 2016
Total Number of Patients 1037 1219 1194 1245
Co-management (n, % of all patients) 576 (55.5) 544 (44.6) 573 (47.9) 576 (46.3)
Clinical patients (n, % of all patients) 461 (44.5) 675 (55.4) 621 (52.1) 669 (53.7)
ALOS 18.8 colocar DP 18.3 colocar DP 17.1 colocar DP 15.9 colocar DP
ALOS clinical patients 13.7 colocar DP 13.7 colocar DP 11.76 colocar DP 11 colocar DP
ALOS surgical patients 23.3 colocar DP 25.5 colocar DP 23.04 colocar DP 21.8 colocar DP

Co-managed patients (by specialty) (n, %)

Colorectal and Urology 226 (39.2) 221 (40.6) 214 (37.3) 221 (38.4)

Upper Gastrointestinal surgery 149 (25.9) 103 (18.9) 127 (22.2) 114 (19.8)
Head and Neck surgery 67 (11.6) 60 (11.0) 76 (13.2) 72 (12.5)
Oncologic Ginecology 62 (10.7) 36 (6.9) 35(6.1) 27 (4.7)
Ortopedics 22(3.8) 36 (6.6) 20 (3.5) 24 (4.2)

Other 50 (8.6) 88 (16.1) 101 (17.6) 118 (20.5)
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Figure 1: Average Length of Stay (ALOS) evolution in days during the study period.
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Figure 2: Length of Stay in the early and late co-management
groups.
*Values expressed as medians and interquarile ranges.

The ALOS decreased progressively both in the clinical group
(from a media of 13.7 to 11 days, a reduction of 19.7%) and in
the surgical (co-management) group (from a media of 23.3 (to
21.8 days) (Figure 1). Linear regression showed this decrease

to be statistically significant for both the surgical (beta -0.094;
CI -2.958,-1.149; p<0.0001) and clinical groups (beta -0.145; CI
-1.952,-1.116; p<0.0001) A total of 2249 surgical patients were co-
managed by the Hospitalist team during this period. The median
time from admission to the first hospitalist evaluation was 5 days
(2-10, 25-75% percentiles). The LOS was significantly higher (20
days; 12-35, 25-75% percentiles) in those patients who initiated
the co-management after 3 days from hospital admission (late co-
management) than in the early co-management group (9 days;
5-18, 25-75% percentiles) (p<0.0001) (Figure 2). Age was similar
in both early and late co-management groups (69.1 £ 11.4 vs 68.0
13.8 years; p=0.06).

We used the median LOS (16 days, 9-29, 25-75% percentiles) as
the cutoff value to analyze the impact of the time to first hospitalist
evaluation at the LOS. Patients with a LOS greater than 16 days were
considered the High LOS group. Curiously, age was lower in the High
LOS group than in the group with a LOS less than 16 days (66.4 +
14.5vs 70.4 £ 10.32 years; p<0.001). The Kaplan-Meier probability
curve (Figure 3) showed that the early co-management group had a
lower probability of staying longer in the hospital.
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Figure 3: Probability of a High Length of Stay (>16 days) in the
Early vs Late co-management.

Discussion

Although there are evidences of the impact of a co-management
by a hospitalist on the LOS of surgical patients, the knowledge is
limited about this clinical care in oncological surgical patients.
Bracey et al. [4] found that the implementation of a hospitalist-
orthopedic co-management program reduced the LOS by 1.6 days in
older patients [4]. Rohatgi et al. [5] in a large study involving more
than 16000 surgical patients demonstrated that the co-managed
group had a lower probability of staying at the hospital longer than
5 days [5,6].

Our data showed a progressive reduction of the LOS through the
years since the beginning of co-management by the hospitalist team.
There was an improvement of communication with the surgical
specialties, management of hospitalized patients and adaptation to
the routine of an oncologic service by the hospitalist team.

The average LOS varies according to the type of procedure
considered. Pucciarelli et al. [9] analysed 75280 patients submitted
to cancer colorectal procedures and the median LOS was 13 days
[9], while Nassour etal. [10] reported a median LOS of 11.5 days for
robotic and 11.8 days for laparoscopic pancreaticoduodenectomy
[10]. Our higher ALOS when compared to the literature is probably
a consequence of the complexity of our co-managed patients:
oncological surgical patients with high risk procedures and their
possible complications, prolonged recovery and multiple medical
comorbidities. In general and colorectal cancer patients, only
35.2 and 27.6% respectively were co-managed by a hospitalist
or internal medicine physician. In both populations the co-
managed patients were older, had more comorbidities and more
postoperative complications than the group managed only by the
surgeons [11,12].

In our study there was an association between the time of the
first hospitalist evaluation and the LOS in the surgical population.
The Kaplan-meier curve showed that the early co-management
group had a lower probability of staying longer at the hospital
(p<0.0001). This could be a consequence of the improvement of
clinical management, resulting in a reduced time to discharge and

also a sign of a delayed request of the hospitalist evaluation of
chronic and complex patients by the others departments, resulting
in a late evaluation of these cases. To our knowledge, this is the
first study considering the impact of an early beginning of the co-
management of oncological surgical patients in the LOS.

This study has several limitations. It is a retrospective, single
center analysis and it was not adjusted for patients comorbidities
and demographic characteristics. The definition of early and late
beginning of the co-management as 3 days from admission was
arbitrary but the results were similar when we considered it as 2
days. Also, we did not measure the ALOS from both groups before
the beginning of the Hospital Medicine Department.

The patients has
progressively increased in number of patients since the Hospital
Medicine team creation while the LOS has decreased during this
period. There was an association between an early follow up by the
hospitalists and a lower LOS. A structured and prospective study
with adjustments for comorbidities, demographic characteristics

and type of intervention could confirm our retrospective data.

co-management of cancer surgical
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