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Abstract Purpose: Delineate the relationships between body composition parameters, 90-day
mortality and overall survival, and correlate them with known prognostic factors in an early
clinical trials clinic.
Patients and methods: We studied 306 consecutive patients with various tumours; body com-
position was analysed by computerised tomography images. Survival was measured from the
first clinic visit, at 90-day period and until death/last follow-up visit.
Results: Median patient age was 56 years; 159 patients were men. Ninety-day mortality rate
was 12%. Median overall survival was 9 months. In multivariate analyses, high MD Anderson
Cancer Center (MDACC) score (p < 0.0001) [lactate dehydrogenase (LDH) > normal, albu-
min < normal, Eastern Cooperative Oncology Group (ECOG) performance status > 1, meta-
static sites > 2, gastrointestinal (GI) tumours], low skeletal muscle index (SMI) (p = 0.0406)
and male gender (p = 0.0077) were independent predictors of poor survival. If Royal Marsden
Hospital (RMH) score (LDH > normal, albumin < normal, metastatic sites > 2) was used in
lieu of MDACC score, it was also significant (p = 0.0003). Including SMI and gender in the
MDACC or RMH score improved the accuracy of the original model (p = 0.006 and
p = 0.0037, respectively).
Conclusion: Patients with low SMI have shorter survival. Gender and SMI strengthens the
accuracy of MDACC or RMH scores as prognostic tools. Prospective validation of these find-
ings is warranted.
� 2013 Elsevier Ltd. All rights reserved.

0959-8049/$ - see front matter � 2013 Elsevier Ltd. All rights reserved.

http://dx.doi.org/10.1016/j.ejca.2013.06.026

⇑ Corresponding author: Address: Av. Europa, 105, São Paulo, SP 01421-001, Brazil. Tel./fax: +55 11 30675400.
E-mail address: hveasey@gmail.com (H. Veasey Rodrigues).

European Journal of Cancer (2013) 49, 3068– 3075

A v a i l a b l e a t w w w . s c i e nc e d i r e c t . c o m

jour na l homepage : www.e jcancer . com

http://dx.doi.org/10.1016/j.ejca.2013.06.026
mailto:hveasey@gmail.com
http://dx.doi.org/10.1016/j.ejca.2013.06.026
http://dx.doi.org/10.1016/j.ejca.2013.06.026
http://dx.doi.org/10.1016/j.ejca.2013.06.026
www.sciencedirect.com


1. Introduction

Early clinical trials are designed to determine meta-
bolic and pharmacologic effects of drugs in humans,
side-effects associated with increasing doses, maximum
tolerated dose, and early evidence of efficacy and
response. Patients referred to phase I clinical trials usu-
ally present with treatment-refractory, advanced malig-
nancies, and many will not benefit from experimental
treatments.1,2 Therefore, understanding prognostic fac-
tors can assist in determining possible outcomes. Per-
sonalised therapy that is, matching patients with
agents based on an individualised approach is playing
an increasingly important role in cancer therapy.3–6

The significance of host factors such as body composi-
tion to this field has not been well studied.

Efforts have been made to delineate objective and
reliable prognostic parameters. The Royal Marsden
Hospital (RMH) has developed a prognostic scoring
system using objectively measured parameters [>2 sites
of metastasis, albumin below normal and lactate dehy-
drogenase (LDH) above normal] that have been vali-
dated in multi-institutional studies,7,8 including the
phase I clinic at MD Anderson.9 Our group has also
studied other prognostic factors related to survival in
the phase I patient population. Among these are the gas-
trointestinal (GI) tumour type and poor Eastern Coop-
erative Oncology Group (ECOG) performance status
and, when grouped with the RMH variables, the MD
Anderson Cancer Center (MDACC) score10 may
strengthen the ability of the RMH score to predict a
poor outcome.

Body weight and body composition (fat and lean
mass) play a crucial role in the aetiology, prognosis
and treatment outcomes of cancer.11,12 Sarcopenia,
defined as absolute muscle mass below 2 or more stan-
dard deviations of the muscle mass in healthy young
adults13 is closely associated with cancer cachexia, and
has a significant impact on the prognosis of cancer
and other chronic diseases.14–19 Patients referred to clin-
ical trials usually present with progressive disease
despite conventional management. Therefore, they are
particularly susceptible to the end-organ effects of
cachexia, reflected as changes in body weight and body
composition. Clearly, in view of these factors, under-
standing how body weight and composition impact out-
comes and survival in this population is important.

In this study, we analysed body weight and body
composition in 306 patients who were referred to the
Clinical Center for Targeted Therapy (phase I clinic)
of the MD Anderson Cancer Center. Our goal was to
delineate the relationships between body composition
parameters, including sarcopenia, 90-day mortality and
overall survival, and correlate them with known
prognostic factors.

2. Patients and methods

A total of 306 consecutive patients with various
advanced cancers referred to the phase I clinic starting
in December 2004, who met protocol criteria for inclu-
sion, were analysed. These patients were part of a larger
pool of patients from a previous study that evaluated
survival of patients in the phase I setting.10 Patients were
included if the computed tomography (CT) imaging test
had taken place within 5–50 days of their first visit to the
phase I clinic. Images were used to assess body compo-
sition. All patients received treatment on early clinical
trials including cytotoxic and/or targeted agents, sys-
temic and/or local-regional therapy (intra-hepatic arte-
rial infusion).

The study was conducted according to guidelines of
the Institutional Review Board at MD Anderson, and
written informed consents for all investigational treat-
ments were obtained. Patients were followed up to deter-
mine length of survival and relevant variables, including
body composition.

2.1. Demographic and laboratory data

Age, gender, cancer diagnosis, height and weight data
were collected from patients’ electronic medical records
(Table 1). Weight measurements were culled from the
day closest to the date of CT imaging at the first visit
to the phase I clinic; median time from weight to CT
imaging was 1 day (range, 10 days before to 20 days
after imaging). Laboratory values were collected from
the closest day to the first visit to the clinic; median time
from laboratory tests to first visit was 0 days (range,
15 days before to 15 days after the first visit). The med-
ian time between CT imaging and first clinic visit was
13 days (range, 0–50 days before visit), only 8.2% (25/
306) of the patients had imaging done between 31 and
50 days prior to clinic visit.

2.2. Survival data

Overall survival was measured from the day of the
first visit to the phase I clinic until death or final fol-
low-up visit. Patients still alive at last follow-up were
censored at that date. Ninety-day survival was calcu-
lated by censoring alive patients at day 90.

2.3. Body composition assessments

Body mass index (BMI) was calculated dividing
patient’s weight (kg) by height (m2). Body composition
(muscle and fat body area) was estimated using the val-
idated method described below.

Routine abdominal CT images at the level of the 3rd
lumbar vertebra (L3) were chosen for analysis. The use
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