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Abstract

BACKGROUND: Osteoporotic vertebral compression fractures (OVCF) account for a substantial
portion of the US healthcare financial burden. With a growing elderly population, the number of
fractures contributing to sagittal imbalance is expected to increase. For those patients undergoing
surgery, preoperative markers, such as albumin, may help to predict the occurrence of postopera-
tive complications.

PURPOSE: To evaluate the association between preoperative serum albumin levels and the inci-
dence of postoperative complications, mortality, and 30-day readmissions following surgical
intervention for OVCF.

STUDY DESIGN: Retrospective study.

PATIENT SAMPLE: Patient data were obtained from the American College of Surgeons National
Surgery Quality Improvement Project (ACS-NSIP) database between the years 2007 and 2014.
OUTCOME MEASURES: No outcome measures related to self-reporting, physiology, or func-
tionality were evaluated in this study. Primary outcome measures analyzed included various post-
operative complications, patient mortality, and 30-day readmission.

METHODS: A retrospective analysis of the American College of Surgeons National Surgery
Quality Improvement Project (ACS-NSQIP) database between 2007 and 2014 was performed,
identifying 1,979 patients who met inclusion criteria. Patients were subcategorized into three
groups based on preoperative nutritional status as defined by albumin levels. Outcome measures
for this study included minor postoperative complication(s), major postoperative complication(s),
patient mortality, 30-day readmission due to any cause, 30-day readmission related to OVCF, and
total length of hospital stay. Analysis of variance was used to evaluate for associations between
continuous variables and preoperative albumin levels. Spearman’s rank correlation coefficient, chi-
square trend, and Kruskal-Wallis analyses were utilized, as appropriate, for categorical variables. A
multivariate logistic regression analysis was then conducted to calculate odds ratios with corresponding
p values and 95% confidence intervals.

RESULTS: Functional status showed a statistically significant decline when correlated with preop-
erative albumin levels. Sepsis, septic shock, pulmonary embolism, reintubation, prolonged
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intubation, and major complications in general are statistically more likely to occur in patients with
hypoalbuminemia. Among minor complications evaluated in this study, only surgical site com-
plications failed to demonstrate a statistical correlation with nutritional status. No statistically
significant associations were identified between postoperative outcomes and age, sex, or BMI.

CONCLUSIONS: Preoperative albumin levels were statistically correlated to the likelihood of
minor complications, major complications, or mortality. © 2019 Elsevier Inc. All rights reserved.
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Introduction

Osteoporosis is a common disease affecting millions of
people around the globe. In the United States alone, two mil-
lion osteoporotic fractures are reported to occur annually,
leading to hospitalizations in over 500,000 elderly patients
[1], nearly half of whom will require extended care [2]. Oste-
oporotic fractures place an estimated annual financial burden
of $5.1 billion on the United States alone, eclipsing that of
myocardial infarction ($4.1 billion), stroke ($3.0 billion),
and breast cancer ($0.5 billion) [2]. Of the two million fragil-
ity fractures occurring annually, a third are estimated to be
osteoporotic vertebral compression fractures (OVCF) [3].
According to Dang et al., 13.8% of patients with an OVCF
will endure a subsequent fracture within 3 years [4]. This
problem is compounded by the significant association
between these fractures and the development of sagittal
imbalance [5,6]. With the incidence of OVCFs on the rise
[7], information regarding management of affected patients
becomes increasingly important.

Treatment of OVCFs can vary. Current options include
bracing, medication, percutaneous cement augmentation
procedures (such as vertebroplasty or kyphoplasty), and
open surgery. While treatment decisions are based on indi-
vidual clinical factors and influenced by the chronicity of
the fracture, recent studies have suggested that cement aug-
mentation and surgical intervention may offer greater pain
relief than medical management [8§—11]. Before recom-
mending surgery, however, it is imperative to consider how
a patient will fare after the procedure.

Malnutrition has been defined as “an acute, subacute, or
chronic state of nutrition, in which varying degrees of over-
nutrition or undernutrition with or without inflammatory
activity” that “have led to a change in body composition and
diminished function.” [12] Clinicians frequently use prealbu-
min and albumin as surrogates for nutritional status [ 13—15].
Hypoalbuminemia, defined as a serum albumin less than
3.5 g/dL, is commonly viewed as a proxy for malnutrition
[16]. The ensuing catabolic state has been associated with
poorer clinical outcomes and an increased incidence of post-
operative complications following a variety of orthopedic
surgical procedures, ranging from spinal fusions to hip frac-
tures [17—19]. Klein et al. showed that 42% of spine surgery
patients >60 years of age were malnourished before surgery
[20]. As the elderly population may be a particularly at-risk

group, this study sought to determine whether there is an
association between a patient’s nutritional status and the fre-
quency of postoperative complications, mortality, and 30-
day readmission rates following surgical treatment for
OVCF. We hypothesized that lower albumin levels would be
statistically correlated with a higher incidence of complica-
tions, mortality, and 30-day readmission.

Methods

A retrospective analysis of the American College of Sur-
geons National Surgery Quality Improvement Project (ACS-
NSQIP) database between 2007 and 2014 was conducted.
Since information within this database is de-identified, the
study is exempt from institutional review board approval.
Using a methodology similar to that of other studies [21
—23], patients who sustained an OVCF in the thoracic or
lumbar region were identified using Current Procedural Ter-
minology codes and International Classification of Disease
(ICD-9 or ICD-10) codes. Patients with ICD-9 codes 733.13,
805.2, and 805.4 were included. In 2014, ACS-NSQIP began
to incorporate ICD-10 codes into its database. As a result,
patients that had ICD-10 codes M48.56XA, S22.009A,
S22.068A, and S22.089A were also included in the study. In
addition, to ensure all target patients in the ACS-NSQIP
database were captured, patients who had any of the follow-
ing Current Procedural Terminology codes were included as
well: 22510, 22511, 22512, 22513, 22514, or 22515.

Patients lacking preoperative albumin data, those with
spinal or central nervous system tumors, and those with an
OVCEF in the cervical, sacral, or unclassified region of the
spine were excluded. Variables to include or exclude in the
study were then identified based on available information.
If more than 10% of patients were missing data for a given
variable, that variable was excluded from the study.

As in prior studies, patients were subcategorized into
three groups based on preoperative nutritional status as
defined by albumin levels: normal nutritional status (albumin
level>3.5 g/dL), mild malnutrition (albumin level 3.0—3.49
g/dL), and severe malnutrition (albumin level<2.5 g/dL).
The following patient characteristics were tabulated: demo-
graphics (age, sex, and BMI), functional status before sur-
gery (Table 1), preoperative comorbidities, ASA status
(Table 2), postoperative complications, mortality, reopera-
tions, readmissions, and length of hospital stay (Table 3).
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Table 1
Patient characteristics
Albumin
Albumin>3.5 3.00-3.49 Albumin<3.00 Total
(N=1,194) SDor%  (N=461) SDor%  (N=324) SDor% (N=1,979) SDor% p Value
Parameter
Age (y)* 73.23 10.82 75.76 10.68 73.81 10.41 73.92 10.82 .6502
Sex (female) 826 69.2% 294 63.8% 208 64.2% 1328 67.1% .0527
BMI 26.96 6.22 26.37 5.98 26.45 7.21 26.74 6.45 2213
Smoking history 157 13.1% 65 14.1% 48 14.8% 270 13.6% 4267
Steroid use for chronic 162 13.6% 68 14.8% 63 19.4% 293 14.8% .0144
condition
Chronic kidney disease 7 0.6% 10 2.2% 13 4.0% 30 1.5% <.0001
Mean preoperative 3.99 0.41 3.22 0.14 2.56 0.31 3.58 0.65 <.0001
albumin
Functional status
before surgery
Independent 1,049 89.7% 371 81.2% 241 253.7% 1,661 85.3% <.0001
Partially dependent 119 10.2% 75 16.4% 71 74.7% 265 13.6% <.0001
Totally dependent 2 0.2% 11 2.4% 9 9.5% 22 1.1% <.0001
Unknown 24 — 4 — 3 — 31 — -
Table 2
Patient comorbidities and ASA status
Albumin
Albumin>3.5 3.00—-3.49 Albumin<3.00
Diagnosis (N=1,194) % (N=461) % (N=324) % Total % p Value
Comorbidity
CHF 13 1.1% 22 4.8% 21 6.5% 56 2.8% <.0001
COPD 160 13.4% 73 15.8% T4 22.8% 307 15.5% <.0001
Coagulopathy 77 6.4% 55 11.9% 41 12.7% 173 8.7% <.0001
CVA 8 0.7% 5 1.1% 3 0.9% 16 0.8% 6113
Diabetes 209 17.5% 93 20.2% 83 25.6% 385 19.5% .0013
Dialysis 6 0.5% 8 1.7% 12 3.7% 26 1.3% <.0001
Hypertension 770 64.5% 316 68.5% 231 71.3% 1,317 66.5% .0131
Ascites 0 0.0% 1 0.2% 2 0.6% 3 0.2% —
MI<6 mo 0 0.0% 0 0.0% 0 0.0% 0 0.0% -
Obesity (BMI>30) 301 25.2% 112 24.3% 84 25.9% 497 25.1% 9460
Renal failure 1 0.1% 2 0.4% 1 0.3% 4 0.2% 4058
Smoker (w/in last year) 157 13.1% 65 14.1% 48 14.8% 270 13.6% 4267
Steroid use for chronic condition 162 13.6% 68 14.8% 63 19.4% 293 14.8% .0144
Weight loss 25 2.1% 22 4.8% 19 5.9% 66 3.3% <.0001
ASA status
ASA class I 8 0.7% 3 0.7% 0 0.0% 11 0.6% <.0001
ASA class IT 296 24.8% 62 13.5% 32 9.9% 390 19.7% <.0001
ASA class IIT 785 65.9% 304 66.1% 208 64.2% 1,297 65.6% <.0001
ASA class IV 102 8.6% 89 19.3% 83 25.6% 274 13.9% <.0001
ASA class V 1 0.1% 2 0.4% 1 0.3% 4 0.2% <.0001
None listed 2 - 1 - 0 - 3 - -
Primary outcome measures for this study include minor complications included acute myocardial infarction, cardiac
postoperative complication(s), major postoperative complica- arrest, sepsis, septic shock, stroke, pulmonary embolism, acute
tion(s), patient mortality, 30-day readmission due to any renal failure, coma >24 hours, or reintubation.

cause, 30-day readmission related to OVCEF, and total length
of hospital stay. Using definitions from the study by Chung
et al. [23], the following were considered minor postoperative
complications: deep vein thrombosis, pneumonia, urinary tract Analysis of variance was used to evaluate for associations
infection, or surgical site complication. Major postoperative between continuous variables and preoperative albumin levels.

Statistical analysis
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Table 3
Major and minor complication rates
Albumin
Albumin>3.5 3.00-3.49 Albumin<3.00
Diagnosis (N=1,194) SDor% (N=461) SDor% (N=324) SDor% Total SDor% p Value
Mortality 28 2.3% 31 6.7% 32 9.9% 91 4.6% <.0001
Reoperations 43 3.6% 20 4.3% 20 6.2% 83 4.2% .0446
Readmissions 148 12.7% 58 13.1% 53 16.4% 259 13.1% .1063
Readmission related to VCF 91 7.8% 40 9.0% 38 11.7% 169 8.5% .0273
Mean length of hospital admission ~ 4.25 16.02 7.70 10.37 9.63 9.26 5.93 13.89 <.0001
Major complications
Acute MI 4 0.3% 2 0.4% 1 0.3% 7 0.4% .8327
Cardiac arrest 4 0.3% 4 0.9% 2 0.6% 10 0.5% 4275
Sepsis 14 1.2% 11 2.4% 13 4.0% 38 1.9% .0010
Septic shock 4 0.3% 6 1.3% 8 2.5% 18 0.9% .0004
Stroke 5 0.4% 4 0.9% 1 0.3% 10 0.5% 9653
Pulmonary embolism 5 0.4% 4 0.9% 7 2.2% 16 0.8% .0047
Acute renal failure 3 0.3% 0 0.0% 2 0.6% 5 0.3% 6799
Coma>24 h 0 0.0% 1 0.2% 0 0.0% 1 0.1% .9362
Reintubation 9 0.8% 13 2.8% 9 2.8% 31 1.6% .0017
Prolonged intubation (>7 d) 5 0.4% 6 1.3% 6 1.9% 17 0.9% .0104
Overall 36 3.0% 32 6.9% 33 10.2% 101 5.1% <.0001
Minor complications
DVT 12 1.0% 11 2.4% 8 2.5% 31 1.6% .0292
Pneumonia 24 2.0% 24 5.2% 16 4.9% 64 3.2% .0009
Urinary tract infection 24 2.0% 19 4.1% 20 6.2% 63 3.2% <.0001
Surgical site complication 19 1.6% 13 2.8% 7 2.2% 39 2.0% 3214
Overall 74 6.2% 52 11.3% 17 5.2% 143 7.2% .5387

Spearman’s rank correlation coefficient, chi-square trend, and
Kruskal-Wallis analyses were utilized, as appropriate, for cate-
gorical variables.

A multivariate logistic regression analysis was conducted
to calculate odds ratios with corresponding p values and 95%
confidence intervals. Outcomes analyzed included minor
complications, major complications, mortality, 30-day read-
missions for any cause, and 30-day readmissions related spe-
cifically to OVCF. To determine which variables to utilize
for this analysis, several bivariate analyses were first com-
pleted. Those that generated p values less than .05 were
included in the multivariate analysis. Any variable for which
fewer than five incidences occurred within the patient dataset
was excluded.

Results

A total of 1,979 patients met inclusion and exclusion cri-
teria. Of these, 1,194 had normal nutritional status, 461
were mildly malnourished, and 324 were severely malnour-
ished. With the exception of BMI (31 patients with missing
data), functional status (31 patients with missing data), and
ASA status (3 patients with unknown ASA status), all varia-
bles studied had a 100% response rate among the 1,979
patients in the study, yielding a total of 1,914 patients.
Table 1 shows that the demographic characteristics across
the three subcategories were similar, that is, no statistically
significant differences between these groups were evident
with regards to age, sex, and BMI. However, as expected,

functional status diminished significantly (p<.0001) as
nutritional status declined; steroid use for chronic condi-
tions and chronic kidney disease were also statistically cor-
related to preoperative albumin levels.

As Table 2 illustrates, patients with increasingly severe
hypoalbuminemia were statistically more likely to have a
history of congestive heart failure, chronic obstructive pul-
monary disease, coagulopathy, diabetes, dialysis, hyperten-
sion, steroid use, weight loss of greater than 10% in the last
6 months, and a poorer ASA status (each with p<.05).

Table 3 shows that mortality, readmissions related to
OVCEF, and hospital stay all had strong correlations with
preoperative albumin levels. Sepsis, septic shock, pulmo-
nary embolism, reintubation, prolonged intubation, and
major complications in general are statistically more likely
to occur in patients with hypoalbuminemia. Among minor
complications, all but surgical site complications demon-
strated a statistical correlation with nutritional status.

Fig. 1 presents data from the multivariate logistic regres-
sion analysis. This analysis isolated the effects of preoperative
albumin levels, demographics, functional status, and various
comorbidities in order to determine the respective effects of
each on postoperative complications, patient mortality, and
readmission. Variables with fewer than five incidences, in this
case both ascites and renal failure (highlighted in red), were
excluded from the multivariate analysis.

Preoperative albumin levels showed a statistically signif-
icant association with the development of minor complica-
tions, major complications, and mortality. Other factors are
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Minor Complication Major Complication Mortality General Readmissions VCF-Related Readmissions
Odds Ratio  P-Value 95% Cl Odds Ratio  P-Value 95% Cl Odds Ratio  P-Value 95% Cl Odds Ratio  P-Value 95% Cl Odds Ratio  P-Value 95% CI

Albumin Level

Albumin >=3.5

(normal nutrition) Reference Reference  Reference Reference Reference  Reference Reference Reference  Reference Reference Reference  Reference Reference Reference  Reference

Albumin 3.00-3.49

(mild malnutrition) 1.78 0.004 1.20-2.65 1.94 0012 1.16-3.27 2.14 0.007 1.23-3.74 0.85 0.347 0.60-1.20 0.96 0.833 0.63-1.44

Albumin < 3.00

(severe malnutrition) 2.18 <0.001  1.44-3.29 2.48 0.001  1.47-4.20 2.96 0.000 1.70-5.15 1.08 0.671 0.75-1.56 126 0.283 0.83-1.93
Demographic

Age 0.98 0.002 0.96-0.99 0.97 0.009 0.95-0.99 1.00 0.768 0.98-1.02 1.02 0.004 1.01-1.03 1.01 0.082 1.00-1.03

Sex (male = 1) 0.90 0.560 0.63-1.29 114 0.569 0.73-1.76 1.58 0.050 1.00-2.48 141 0.017 1.06-1.87 1.26 0.197 0.89-1.77
Preoperative Functional Status

Independent Reference  Reference Reference Reference Reference Reference Reference Reference Reference Reference  Reference Reference Reference Reference Reference

Partially Dependent 1.58 0.031 1.04-2.42 249 <0.001 1.52-4.07 1.70 0.054 0.99-2.91 139 0.069 0.97-2.00 114 0.554 0.74-1.77

Completely Dependent 2.79 0.048  1.00-7.74 2.95 0.076  0.89-9.73 5.68 0.001 2.04-15.75 0.99 0.991 0.29-3.45 0.41 0.385 0.05-3.10
Comorbidities

CHF - - - - - - - - - 1.62 0.167 0.82-3.20 - - -

copPD 136 0.137  0.91-2.04 148 0.127  0.89-2.44 122 0.480 0.71-2.09 157 0.008 1.12-2.20 189 0.001 1.28-2.78

Coagulopathy - - - 189 0.026 1.08-3.32 - - - - - = 1.60 0.058 0.98-2.59

CVA 5.36 0.017 1.35-21.31 4.60 0.046  1.03-20.51 = - -

Diabetes 136 0.120  0.92-2.00 132 0.264 0.81-2.14

Dialysis 167 0352 0.57-4.88 193 0.283  0.58-6.38

Hypertension - - - - - -

Ascites - - - - - - - - - - - - -

Obesity 1.26 0.211  0.88-1.82 1.60 0.011 1.11-2.29

Renal Failure = o = = o = = = > & = & =

Smoker = - = - = = B = = - = - N - -

Steroid Use - - - 1.48 0.133  0.89-2.47 1.81 0.027 1.07-3.05 - - - 137 0.139 0.90-2.07

Weight Loss 1.40 0.360 0.68-2.89 1.69 0.205  0.77-3.80 1.96 0.106 0.87-4.42 170 0.097 0.91-3.19 2.07 0.042 1.03-4.16

ASA Class>2 2.05 0012 1.17-3.60 1.81 0.125 0.85-3.88 14.65 0.008  2.02-106.43 1.46 0.060 0.98-2.18 1.99 0.016 1.14-3.48

Fig. 1. Multivariate logistic regression analysis for minor complications, major complications, mortality, 30-day readmissions, and 30-day readmissions
related to osteoporotic vertebral compression fracture. Variables with statistically significant p values are highlighted in orange.

tabulated as shown with odds ratio, p values, and 95% con-
fidence intervals listed.

Discussion

The Charlson comorbidity index is commonly described in
the literature as a metric to assess a patient’s general health.
Specifically, this metric is a weighted index that attempts to
predict the risk of death within 1 year of hospitalization based
on particular comorbid conditions [24,25]. While some studies
have utilized both the Charlson comorbidity index and pre-
operative albumin to predict postoperative outcomes [26],
others have utilized just albumin to identify strong correlations
[27—29]. One study suggested that albumin is able to better
predict 30-day mortality upon intensive care unit admission
than the Charlson comorbidity index [30]. Due to the ease with
which it can be measured through a simple blood draw, preop-
erative albumin bears strong potential as a practical metric to
assess a patient’s overall health.

Our data suggest that low preoperative albumin levels
can predict the incidence of postoperative complications
following surgery for OVCFs. Moreover, the lack of corre-
lation between patient demographics and adverse outcomes
depicted in the multivariate analysis implies that postopera-
tive complications are not simply due to older age or gen-
der, but rather are highly associated with nutritional status.
Notably, a given patient’s chance of experiencing an
adverse postoperative outcome is strongly correlated with
the degree of his or her hypoalbuminemia. For example, a
patient with severe hypoalbuminemia has an odds ratio of
2.18 for minor complications, 2.48 for major complications,
and 2.96 for mortality relative to that of healthy patients.

Advanced age by itself does not appear to drastically
change the odds of an adverse outcome. Nevertheless, the

decreased odds ratios with increasing age for some out-
comes may be due to the notion that surgeons are more
likely to operate on younger patients rather than older
patients. As one study notes, older patients may draw a
more conservative approach, and physicians may be more
likely to try nonoperative treatment for these patients [31].
Alternatively, this phenomenon might also be explained by
the notion that younger patients suffering from an OVCF
may be, in general, more frail and therefore more likely to
suffer adverse outcomes. Since the prevalence of OVCF
increases with age, reaching 40% in women by age 80 [32],
one might expect only the most frail patients, who may suf-
fer from other comorbidities such as hypoalbuminemia, to
endure an osteoporotic fracture at a young age.

Another noteworthy finding is the role of gender on
adverse outcomes. Men who sustained an OVCF in this study
had a statistically higher mortality rate than women. Since
women on average have a lower bone density than men, at
least through the first seven decades of life [33], if a male
endures an OVCEF, he is likely to be more frail than a woman
who develops an OVCF with a similar bone density.

Fig. 1 shows no statistically significant correlation between
30-day readmission rates and preoperative albumin levels. We
believe this is due to a limitation of the ACS-NSQIP database
since ACS-NSQIP defines a 30-day readmission from the date
of surgery and not the date of discharge [34]. Patients with
increasingly severe hypoalbuminemia have longer hospital
stays, on average, which skews the data. A severely malnour-
ished patient discharged 20 days after surgery only has
10 days to qualify for a 30-day readmission per the ACS-
NSQIP database. On the other hand, a patient with normal pre-
operative albumin levels who is discharged the day after sur-
gery has 29 days to be readmitted in order to qualify as a
30-day readmission. Unfortunately, this inherent error affects
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our ability to properly assess the relationship between 30-day
readmission and preoperative albumin levels.

While the results from this study are promising with
respect to their strong statistical significance and applicabil-
ity to the management of patients suffering from OVCEF,
there are some limitations. For example, the study utilizes
ICD-9 and ICD-10 codes from a large database to identify
the appropriate patients without the benefit of actual patient
charts. As a result, it is possible that patients may have been
improperly included or excluded. Unfortunately, there is no
obvious way to correct for this. Another disadvantage of
the NSQIP database is its use of the term “null” in the CNS
tumor column for several patients. In this study, we
assumed that this meant the patient did not have a CNS
tumor and therefore should not be excluded. However, the
“null” value does not provide the same certitude that “no”
provides in marking a patient as CNS tumor-free. Addition-
ally, variables recorded in the ACS-NSQIP database
changed from year to year; some variables were added and
others removed. While this constraint was carefully tracked
and accounted for, it necessitated the exclusion of some
variables from our analysis.

Although ACS-NSQIP is a powerful surgical database
available to the medical community, for some of the varia-
bles included in this study, there was not enough of a sam-
ple size to make a statistically significant conclusion.
Having an even larger database may have enabled some
other statistically significant observations. Furthermore, for
purposes of identifying clinically useful data, preoperative
albumin was treated as a categorical variable in this study
instead of as a continuous variable. This allows physicians
to convey mortality and complication rates using odds
ratios and is therefore practical. However, from a purely
statistical perspective, categorizing a variable reduces its
statistical power and increases the standard error (See
Figs. 2 and 3 below as an illustration). Fig. 2 depicts the
probability of mortality for patients of varying nutritional
statuses where preoperative albumin is treated as a categori-
cal variable. Fig. 3, on the other hand, describes a similar
relationship but treats preoperative albumin as a continuous
variable. Note the size of the error bars and the number of
data points.

Based on the findings from this study, clinicians should
ideally attempt to optimize patient nutritional status before
surgery. Admittedly, however, this may be difficult in some
cases, as correcting nutritional status often cannot be done
quickly. Furthermore, patients with osteoporotic fractures
are frequently in intractable pain and request urgent treat-
ment. One of the other limitations of using a national data-
base is the lack of information relating to the subset of
patients that underwent optimization of nutritional status
before surgery. In a future study, the outcomes of such a
cohort could be compared to patients who did not undergo
optimization.

While ACS-NSQIP provides data for postoperative com-
plications that occur within 30 days of surgery, it does not

Predictive Margins of albumin_levels with 95% Cls

Pr(Mortality)
A

-

Normal Mild Moderate Severe
albumin_levels

Fig. 2. Probability of mortality vs. nutritional levels with error bars. Albu-
min is treated as a categorical variable.

Predictive Margins with 95% Cls

Pr(Mortality)
£2,

o

4
PRALBUM

Fig. 3. Probability of mortality vs. nutritional levels with error bars. Albu-
min is treated as a continuous variable.

keep track of complications that occur after this time
period, which may be of value to study as well. Nonethe-
less, the data found in this study makes a strong argument
in favor of the utilization of preoperative albumin levels to
optimize patient care and manage patients with OVCF.

Conclusions

Preoperative albumin has the potential to serve as a
prognostic indicator of adverse outcomes for patients
undergoing surgery for OVCF. We recommend surgeons
attempt to optimize patients before surgery in order to avoid
a greater likelihood of postoperative complications or mor-
tality. As this study demonstrates, preoperative albumin
may serve as a reliable marker for a patient’s general well-
being and may be considered an indicator of medical frailty.
Clinicians can utilize this metric to help convey information
to patients regarding the potential for adverse outcomes
after surgery for OVCFs.
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