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COMMENTARY

Higher Body Mass Index and Black Race Increase Risk of
Rhabdomyolysis and Acute Kidney Injury After Trauma
Daniel Hakakian1, Karen Kong1, Louis T. DiFazio1, John M. Adams1, Luca Antonioli2,

Rolando H. Rolandelli1, Zoltan H. Nemeth1,3

1Department of Surgery, Morristown Medical Center, Morristown, NJ, USA, 2Department of Clinical and Experimental
Medicine, University of Pisa, Pisa, Italy, 3Department of Anesthesiology, Columbia University Medical Center,

New York, USA, NY

In the paper “Black Race and Body Mass Index are
Risk Factors for Rhabdomyolysis and Acute Kidney
Injury in Trauma,” the authors investigated body
mass index (BMI) and race as risk factors for the
development of rhabdomyolysis and acute kidney
injury (AKI) in trauma patients. Their results
showed that both higher BMI and black race were
associated with a significantly increased risk for
rhabdomyolysis and AKI after trauma [1].

Trauma is the leading cause of death in patients
under the age of 45 and the overall fourth leading
cause of death in the United States [2]. Therefore,
clinical data analysis, in addition to basic science
research, is essential to the overall improvement of
mortality and morbidity in trauma patient popula-
tions. More specifically, research analyzing risk fac-
tors for poor outcomes after trauma can help
physicians and nurses better prepare for certain
types of patients. Several risk factors that increase
mortality after trauma have already been identified.
For example, one study published in the Journal of
the American College of Surgeons showed that trauma
patients with a BMI greater than or equal to 30 were
7.1 times more likely to die in the hospital compared
to their non-obese counterparts. This was after they
controlled for diabetes, gender, obesity, age, chronic
obstructive pulmonary disease (COPD), and Injury
Severity Score (ISS) [3]. Furthermore, studies investi-
gating race showed that black trauma patients had
worse outcomes than their white counterparts [1,4].
Multiple papers have also documented BMI and
black race to be independent risk factors for
AKI [1,5].

The paper “Black Race and Body Mass Index
are Risk Factors for Rhabdomyolysis and Acute

Kidney Injury in Trauma” investigated two import-
ant and severe complications as listed in the title [1].
AKI is a potentially fatal condition that can develop
in about 1–25% of intensive care unit patients, and it
is often associated with increased mortality. The
cause of post-traumatic AKI is not well documented;
some publications suggest that decreased renal per-
fusion is the main cause, while others propose that
it is caused by rhabdomyolysis [6]. Rhabdomyolysis
is a condition where the rapid degradation of dam-
aged or injured skeletal muscle tissue, often after
trauma, releases various intracellular muscle compo-
nents, potentially causing a host of life-threatening
complications [7]. The mortality rate for rhabdo-
myolysis is approximately 10%, and is even higher
for patients who subsequently develop AKI [8]. The
seriousness of these complications only adds to the
need to determine risk factors with the hope to bet-
ter prevent and treat them.

It has previously been shown that blood pres-
sure levels for African American have been
increased compared to other races. As a result,
African Americans have higher rates of stroke, end-
stage renal disease, and congestive heart failure [9].
However, the authors found that black race was still
a risk factor for rhabdomyolysis and AKI even after
controlling for many variables including hyperten-
sion, end-stage renal disease, and heart failure.

The authors should be applauded in that they
utilized the National Trauma Data Bank (NTDB) to
its maximum potential. Impactful studies regarding
rhabdomyolysis are limited. Many single-centers
cannot sufficiently analyze these patients since the
incidence is so low, but with the NTDB, the authors
were able to analyze over 500 rhabdomyolysis
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patients, which are enough to make meaningful stat-
istical conclusions [1]. Alternatively, a limitation of
any study using BMI and the NTDB is that BMI is
not always a perfect indicator of body fat and
health. Since BMI is calculated based on a patient’s
height and weight, a very muscular individual could
be falsely classified as obese using BMI. Better meas-
urements of body fat could be waist circumference
measurement and waist-to-height ratio; however,
BMI was the best choice given the data they had
access to [10].

Our institution has also been utilizing the NTDB
to analyze mortality and major complications among
different BMI categories. In agreement with the
authors, we found that patients with higher BMI
were more at risk for many of the complications
recorded by the NTDB. It was also evident that
patients with an underweight BMI had more com-
plications than those with a normal BMI (unpub-
lished observations). However, the authors of the
above mentioned study did not find underweight
BMI to be a risk factor for rhabdomyolysis or AKI
after controlling for other variables [1].

Knowledge of risk factors for these conditions
(AKI and rhabdomyolysis) is vital for better diagno-
sis and treatments. Clinically, the triad of symptoms
used to diagnose rhabdomyolysis is muscle pain,
weakness, and myoglobinuria (presented as brown
discoloration of urine). However, the triad is exhib-
ited in less than 10% of rhabdomyolysis patients
and some of those patients do not even report
muscle fatigue or pain. In turn, diagnosing rhabdo-
myolysis is not always straightforward [7,8]. Torres
et al. recommend physicians to be suspicious of
rhabdomyolysis in patients with risk factors such as
crushing injuries, sepsis, muscular disease, and
immobilization [7]. As a result of this paper, physi-
cians should also be suspicious of rhabdomyolysis
in trauma patients with a high BMI, black race, or
the combination of both.

Diagnostic testing for rhabdomyolysis is done
by measurement of creatine kinase (CK) levels, an
easy and relatively inexpensive test [7,8]. It may be
of interest to measure CK levels in all patients with
certain or multiple risk factors for rhabdomyolysis.
Although each test comes with a slight cost, it may
outweigh all the costs associated with a later diag-
nosis of rhabdomyolysis and acute kidney injury.
The earlier the diagnosis of rhabdomyolysis, the ear-
lier the patients will be given treatments to prevent
AKI and, therefore, they would have a better chance
of not developing AKI.

Future studies should compare all the risk fac-
tors of rhabdomyolysis, such as trauma, sepsis, mus-
cular disease, immobilization, and now black race

and high BMI, and determine which are most sig-
nificantly associated with rhabdomyolysis [1]. A
model or scoring system could be developed to
determine which patients should have their CK lev-
els measured and which should not have their CK
levels measured. Furthermore, investigating the
effects of nutritional status, albumin levels, and
drug and alcohol use on AKI and rhabdomyolysis
could help determine more risk factors. In addition
to recommendations for diagnosing patients, it is
important for the general public to know that obes-
ity is not just a risk factor for metabolic and cardio-
vascular diseases, but it is also a risk factor for
many complications after trauma [1,5].
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