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Background: Despite current progress, the prognosis of critical limb ischemia (CLI) remains
poor. The ageing of the population, the increasing prevalence of diabetes mellitus, and the sta-
bility of tobacco use will increase the prevalence of CLI. CLI patients have risk factors for malnu-
trition, and the impact of malnutrition on morbidity and mortality has been demonstrated in the
general population. However, we have little information on the consequences of undernutrition
in the CLI population. The aim of this study is to assess the impact of malnutrition on the early
outcomes in CLI patients.
Methods: This is a double-center prospective study that included all consecutive hospitalized
patients with CLI. All patients were screened for malnutrition and divided into 2 groups: severe
malnourished patients (group A) and moderate malnourished and well-nourished (group B). This
distribution was based on age-indexed clinical and biological data and the patient’s general con-
dition: the Nutritional Risk Index for patients younger than 75 years, the Mini Nutritional Assess-
ment, or the Geriatric Nutritional Risk Index for those older than 75 years. The primary end point
was defined as the rate of 30-day death. Outcomes were compared in a univariate analysis.
Stepwise logistic regression was used for the multivariate analysis. Variables with a P value
<0.2 in the univariate analysis were introduced in the multivariate model.
Results: We included 106 patients. The prevalence of malnutrition was 75.5%, divided into
moderate malnutrition (51.9%) and severe malnutrition (23.6%). Six patients (24%) died in group
A compared with 8 in group B (4.9%) (P ¼ 0.01). By univariate analysis, severe malnutrition was
the only factor associated with death at 30 days. By stepwise logistic regression, severe malnu-
trition (odds ratio 6.1, 95% confidence interval 1.6e23.7, P ¼ 0.006) was found to be the signif-
icant risk factors for death at 30 days.
Conclusions: This study is the first to demonstrate prospectively the major importance of
malnutrition in the early prognosis of CLI patients.
INTRODUCTION

Nowadays, endovascular therapies allow more and

more procedural approaches to treat increasingly

fragile populations, but the overall prognosis of crit-

ical limb ischemia (CLI) remains the same, with
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mortality similar to that of cancer.1 With ageing

population, increase in diabetes mellitus, and stable

levels of tobacco use, the incidence of CLI is likely to

increase dramatically,2,3 and will force physicians to

improve their current results in this field.
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Patients with CLI present several risk factors for

malnutrition, such as old age, use of analgesics,

renal insufficiency, and respiratory or heart failure.4

It has been established that malnutrition is an inde-

pendent risk factor for complications, increased

length of hospital stay and mortality.5 In surgery

in particular, the role of malnutrition is significant

in terms of wound healing, postoperative infections,

morbidity, and mortality.5e7 Malnutrition has been

estimated to range from 20% to 50% in a general

population of hospitalized patients.8,9

However, malnutrition in the context of CLI be-

gins to be now investigated in the literature.10

Vega de C�eniga et al.11 found a deficit in iron and

vitamins in this population in a retrospective study,

while another study12 estimated the prevalence of

malnutrition in CLI patients to be above 60%. The

methods of evaluation of nutritional status are

very different from one study to another, and

include anthropomorphic tools, biological parame-

ters, or nutritional indices. Published guidelines

now recommend systematic screening in hospital-

ized populations using specific tools, such as the

Mini Nutritional Assessment (MNA) andNutritional

Risk Index (NRI), but they are rarely applied in CLI

populations.13 Thus, more widespread systematic

screening using these instruments in the CLI popu-

lation could be of interest, to assess the clinical

impact of malnutrition in these patients.

The aim of this study is to assess the impact of

malnutrition, as assessed byMNA, NRI and Geriatric

(G)-NRI tests, on mortality at 30 days in CLI pa-

tients. Secondary objectives were to assess risk fac-

tors for malnutrition, prevalence of malnutrition

and its impact on mortality and/or major amputa-

tion, on major amputation at 30 days, and on the

length of hospital stay.
MATERIALS AND METHODS

The DENUCRITICC study is a 2-center, prospective,

observational study. Between February 2011 and

April 2012, we included all consecutive patients hos-

pitalized for CLI in the Vascular Surgery Unit of the

University Hospital of Besancon (France), and be-

tween May and October 2012, in the Vascular Sur-

gery Unit of the University Hospital of Dijon

(France). Inclusion criteria were CLI diagnosed in

accordance with current consensual definitions.1

CLI was defined as ischemic rest pain, ulcer, or

gangrene with objective evidence of ischemia ac-

cording to the Trans-Atlantic Inter-Society

Consensus II definition,1 and was recorded. Nutri-

tional status was evaluated during the 2 first days
of hospitalization. Only patients hospitalized for the

first time for CLI were included. All patients received

information about the study, but the need for

informed consent was waived. The study protocol

was approved by the local ethics committee.

Demographic and clinical characteristics were

prospectively recorded, namely age, sex, symp-

toms,14 presence of diabetes mellitus, hypertension,

hyperlipidemia, and smoking status. Additional

characteristics were history of revascularization,

cerebrovascular disease, coronary artery disease,

heart failure, arrhythmia, respiratory failure, and

end-stage renal disease with hemodialysis. Serum

albumin was recorded for all patients. Cerebrovas-

cular disease was defined as documented stroke or

transient ischemic attack. Coronary artery disease

was defined as documented diagnostic intervention

for angina or myocardial infarction.

Initial treatment was classified as surgical arterial

reconstruction, endovascular treatment, hybrid

revascularization (surgical arterial reconstruction

combined with endovascular treatment), major

amputation (above the ankle), minor amputation,

or medical treatment with prostanoids and/or anti-

biotic therapy.

We recorded the preoperative risk factors of

malnutrition for each patient.4 Risk factors related

to the patient such as age >70 years, cancer and

hematologic malignancy, chronic disease digestive,

organ failure (respiratory, cardiac, renal, intestinal,

pancreatic, liver), neuromuscular disease and

multiple disabilities, and diabetes mellitus were

collected. Sepsis, inflammatory syndrome, HIV,

major gastrointestinal surgery (short bowel syn-

drome, pancreatectomy, gastrectomy, bariatric

surgery), depressive syndrome, cognitive disorders,

and dementia were picked up. Risk factors related

to treatment were informed: referred to oncological

treatment (chemotherapy, radiotherapy), cortico-

steroid therapy more than 1 month and more than

5 oral treatment.

Nutritional status of the patients was assessed by

the NRI for patients under 75 years15 or by theMNA

for patients older than 75 years.16 The GNRI was

used for patients older than 75 years who were un-

able to answer the questions of the MNA.17 The NRI

score was used to determine nutritional status ac-

cording to the following formula: NRI ¼ [1.519 �
serum albumin (g/L)] + [41.7 � [present weight/

usual weight]]. The GNRI score was calculated as

follows: [1.489 � serum albumin (g/L)] + [41.7 �
[present weight/ideal weight]].

Patients were divided into 3 groups: well-

nourished (NRI > 97.5 or MNA > 23.5 or GNRI >
98),moderatemalnutrition (definedasMNAbetween



Table I. Comparison of characteristics of group A (severe malnourished patients) and group B

(moderately malnourished and well-nourished patients)

Characteristic Overall (n ¼ 106), n (%) Group A (n ¼ 25), n (%) Group B (n ¼ 81), n (%) P value

Age >75 years 73 (68.9) 16 (64.0) 57 (70.4) 0.55

Male sex 71 (67.0) 15 (60.0) 56 (69.1) 0.39

Hypertension 84 (79.2) 20 (80.0) 64 (79.0) 0.89

Hyperlipidemia 55 (51.9) 13 (52.0) 42 (51.8) 0.73

Current smokers 24 (22.6) 4 (16.0) 20 (24.7) 0.36

Diabetes mellitus 45 (42.4) 7 (28.0) 38 (46.9) 0.09

BMI 25.0 (5.2) 22.5 (5.1) 25.8 (5.3) 0.01

Prior revascularization 51 (48.1) 11 (44.0) 40 (49.4) 0.60

Rutherford class 6 16 (15.1) 5 (20.0) 11 (13.6) 0.52

Primary major amputation 4 (3.8) 2 (9.5) 2 (2.5) 0.23

Medical treatment alone 10 (9.4) 1 (4) 9 (11.1) 0.44

Stroke 11 (10.4) 3 (12.0) 8 (9.9) 0.72

Coronary artery disease 34 (32.1) 7 (28.0) 27 (33.3) 0.59

Heart failure 27 (25.5) 4 (16.0) 23 (28.4) 0.21

Arrhythmia 35 (33.0) 10 (40.0) 25 (30.9) 0.44

Respiratory failure 33 (31.1) 10 (40.0) 23 (40.0) 0.27

Dialysis 9 (8.5) 2 (8.0) 7 (8.6) 1.0

Albuminemiaa 31.6 (5.7) 26.5 ± 5.2 33.1 ± 4.9 <10�3

aPresented as mean (standard deviation).
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17 and 23.5, or NRI between 83.5 and 97.5, or GNRI

between 82 and 98), and severely malnourished pa-

tients (NRI < 83.5, MNA < 17, and GNRI <82).

The primary end point was defined as the rate of

30-day death. Secondary end points were combined

end points defined as the rate of 30-day death and/

or 30-day major amputation, the 30-day major

amputation (above the ankle), the duration of hos-

pital stay, and the number of risk factors for pre- and

postoperative malnutrition.
Statistical Analysis
Quantitative variables were expressed as means and

standard deviations when normally distributed.

Qualitative variables were expressed as number

(percentage). The Student t-test and chi-squared

or Fisher’s exact tests were used to compare the

characteristics between the 2 groups as appropriate.

We calculated the prevalence of malnutrition in our

population. Patients were categorized into 2 groups

according to nutritional status, and we compared

severely malnourished patients (group A) with

moderately malnourished and well-nourished pa-

tients (group B). Outcomes were compared in a uni-

variate analysis. To identify factors significantly

associated with the primary outcome at 30 days,

stepwise logistic regression was used for the multi-

variate analysis. Variables with a P value <0.2 by

univariate analysis were included in the multivar-

iate model. In all cases, severe malnutrition and
age were included. The significance threshold was

set at 0.05. Analyses were performed using SAS soft-

ware version 9.4 (SAS Institute, Cary, NC).
RESULTS

In total, 106 patients were included. The mean age

was 77.3 ± 12.1 years. The majority were men

(67%). Overall characteristics were presented in

Table I. Initial presentation was ischemic rest pain

in 15 patients (14.1%) and amajority of ischemic ul-

cers: 75 (70.8%) patients Rutherford 5 and 16

(15.1%) Rutherford 6. Initial treatment was pre-

sented in Table II.

Overall, 80 of 106 (75.5%) patients had malnu-

trition: with moderate malnutrition in 55 patients

(51.9%) and severe malnutrition in 25 patients

(23.6%). The majority of patients (79.2%) had 2

or more risk factors of malnutrition. Only 4 patients

(3.8%) had no risk factor for malnutrition (Fig. 1).

We compared severely malnourished patients

(group A, n ¼ 25) with moderately malnourished

and well-nourished patients (group B, n ¼ 81). The

comparisonofdemographics, risk factors, andcomor-

bidities and treatment betweengroups is presented in

Table I. Initial treatment was presented in Table II.

Six patients (24%) died in group A compared

with 8 in group B (4.9%) (P ¼ 0.01). Four patients

were amputated in each group (group A 16%, group

B 4.9%, P ¼ 0.08). The combined death/major



Table II. Initial treatment

Initial treatment Overall (n ¼ 106), n (%) Group A (n ¼ 81), n (%) Group B (n ¼ 25), n (%)

Surgical treatment 36 (34.0) 24 (29.6) 12 (48.0)

Endovascular treatment 33 (31.1) 29 (35.8) 4 (16.0)

Hybrid treatment 15 (14.1) 13 (16.0) 2 (8.0)

Primary amputation 4 (3.8) 2 (2.5) 2 (8.0)

Medical treatment 18 (17.0) 13 (16.1) 5 (20.0)

Fig. 1. Risk factors of malnutrition in the studied popu-

lation. Vertical: percentage of the population.
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amputation rate at 30 days was 16.0%. The rate of

the combined end point at 30 days was higher in

group A than in group B (36.0% vs. 9.9%,

P ¼ 0.004). We investigated the risk factors of death

by univariate and multivariate analysis (Table III).

By univariate analysis, severe malnutrition was

the only factor associated with death at 30 days.

By stepwise logistic regression, only severe malnu-

trition (odds ratio 6.1, 95% confidence interval

1.6e23.7, P¼ 0.006) was found to be the significant

risk factor for death at 30 days.

The mean hospital stay was 19.9 days (±15.1) in

group A versus 14.5 (±12.7) (P ¼ 0.08).
DISCUSSION

Thiswork represents a prospective study assessing the

impactofmalnutrition,definedbycurrentnutritional

recommendations, on the risk of death in a popula-

tion hospitalized for CLI.Malnutrition has been asso-

ciated with higher morbidity, mortality, and hospital

length of stay in surgical patients.18 Considering the

numerous predictive factors ofmalnutrition observed

in theCLI population,weexpected ahighprevalence,

but not as high as that observed, of 75.5% formalnu-

trition and23.6%for severemalnutrition. The impact

of this malnutrition was significant, because severe
malnutritionwas found tobean independent risk fac-

tor for death at 30 days bymultivariate analysis and a

risk factor for death and/or major amputation at

30 days by univariate analysis.

Depending on the definition used, the prevalence

of hospital malnutrition reported in the literature is

usually within a much lower range, namely be-

tween 20% and 50%. The discrepancy with our re-

sults could be explained by the characteristics of CLI

patients, some of which are well-known risk factors

for malnutrition. Theoretically, CLI necessarily in-

duces malnutrition, because patients are elderly,

with more associated comorbidities than other pop-

ulations; they suffer from chronic pain and require

high levels of analgesic consumption. All these char-

acteristics are known to represent risk factors for

malnutrition.4 In our population, many of these fac-

tors were strongly represented: over 65% of our pa-

tients were aged over 75 years and 42.4% had

diabetes with associated comorbidities (heart fail-

ure, respiratory failure, and dialysis). Furthermore,

although we did not objectively assess pain in our

study, the majority of our patients suffered pain

causing insomnia. The majority had inflammatory

syndrome due to infected tissue loss, and polymedi-

cationwas also common. The distribution of risk fac-

tors for malnutrition in our population was

noteworthy: <3% of our population did not have

any risk factors, and almost 45% had 3 or more

risk factors for malnutrition. These findings suggest

that CLI is strongly associated with malnutrition.

Another possible explanation for the difference

between our results and those of the literature is

the heterogeneity in the methods of assessing nutri-

tion. Several studies have been published about

nutritional status in patients with peripheral artery

disease, using various parameters. As early as 1997,

Eneroth et al.19 reported that nearly 90% of patients

with transtibial amputation for vascular reasons

were malnourished, based on clinical (arm muscle

circumference, triceps skin fold thickness) and bio-

logical parameters (serum albumin and prealbumin,

total lymphocyte count) of nutrition. Spark et al.20

did not observe any difference in serum albumin



Table III. Risk factors for death at 30 days by

univariate and multivariate analysis

Risk factor
Univariate
P OR

Multivariate
95% CI

P
value

Age >75 years 0.73 0.37

Male 0.83

Hypertension 0.93

Hyperlipidemia 0.18 0.20

Current smoking 1.0

Diabetes mellitus 0.52

Rutherford 6 0.17

Stroke 0.68

Coronary artery

disease

0.39

Heart failure 0.71

Arrhythmia 0.20

Respiratory failure 0.49

Dialysis 0.59

Severe

malnutrition

0.01 6.1 1.6e23.7 0.006

Albuminemia 0.21

BMI 0.43

CI, confidence interval; OR, odds ratio.
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concentration or body mass index (BMI) between

CLI patients and controls, but showed a significant

reduction in other markers (maximum voluntary

contractions, lean body mass) in vascular patients.

Hassen et al.21 assessed nutrition with MNA and X-

ray absorptiometry, and demonstrated that fat-free

mass and skeletal musclemass were negatively asso-

ciated with systemic inflammatory response syn-

drome following major vascular surgery. In a

prospective cohort study, Owens et al.22 showed

that, in addition to renal impairment and inflamma-

tory state, serumalbumin<3.5mg/dL is an excellent

predictor of all-cause mortality. In a study purport-

ing that BMI is not a good indicator of survival,Mur-

ata et al.23 demonstrated that serum albumin

<3.0 mg/dL was associated with poorer survival; in

our population, albuminemia was not associated

with death at 30 days. Overall, a meta-analysis

showed that only serum albumin and weight were

able to predict postoperative outcomes in elderly pa-

tients.24 In our study, we did not analyze serum al-

bumin separately because it is a component of the

NRI and GNRI, which were already tested.

With the use ofMNA andNRI in ourwork, we are

in linewith current recommendations for nutritional

assessment.13,15MNA is known to be a very sensitive

test and easy to use, while the GNRI is amore predic-

tive tool for outcomes in the geriatric popula-

tion.17,25,26 Our experience demonstrates that both

instruments are useful in the CLI population for the

screening of malnourished patients. Moreover, we
showed that, by multivariate analysis, nutritional

status is an independent risk factor for death and/or

major amputation. These results emphasize the

need to improveoverallmanagementof our patients.

A recent study published similar results in diabetic

foot ulcers, and thus confirms our experience.27 In

a retrospective study, Shiraki et al.28 showed that

theGNRIonadmissionwas independentlyassociated

withmortality andmajor amputation after endovas-

cular therapy in patientswithCLI. Renal impairment

and inflammatory status have also been shown to be

risk factors formortality in peripheral arterial disease

populations.22 However, the nutritional status is

probably easier to improve in real-life care, ranging

from specific home nutrition programs to parenteral

nutrition in hospital. In France, current recommen-

dations4 for malnourished patients are to have oral

complement 10 days before surgery; the possibility

to apply depends on the severity of CLI. The decision

to wait for surgery must be decided case-by-case.

The major limitation of this study is that we did

not take into account the precise vascular status

(level of revascularization, ankle or toe brachial in-

dex), which is clearly significant in terms of limb

salvage and survival. However, we wanted to get

an overview of the nutritional status and its impact,

and then demonstrate that nutritional tests are

mandatory in a CLI population, whatever the limb

treatment proposed.
CONCLUSION

This study prospectively demonstrates the major

impact of malnutrition on early outcomes after hos-

pitalization for CLI. Likewise, it emphasizes that the

prevalence of malnutrition in this patient popula-

tion is clearly underestimated. These results should

prompt more effective treatment for CLI and

contribute to improving prognosis. Malnutrition

should be treated with validated therapeutic strate-

gies, in parallel with the CLI treatment.

The authors thank Fiona Ecarnot (EA3920, Department of

Cardiology, University Hospital Besancon, France) for editorial

assistance.
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15. Kuzu MA, Terzio�glu H, Genç V, et al. Preoperative nutritional

risk assessment in predicting postoperative outcome in patients

undergoing major surgery. World J Surg 2006;30:378e90.

16. Rubenstein LZ, Harker JO, Salv�a A, et al. Screening for un-

dernutrition in geriatric practice: developing the short-form
mini-nutritional assessment (MNA-SF). J Gerontol A Biol

Sci Med Sci 2001;56:M366e72.
17. Cereda E. Mini nutritional assessment. Curr Opin Clin Nutr

Metab Care 2012;15:29e41.

18. Vega de C�eniga M, Bravo E, Izagirre M, et al. Nutritional

data in the prevention and therapy of peripheral arterial dis-

ease. In: Food and Dietary Supplements in the Prevention

and Treatment of Disease in Older Adults. Academic Press;

Amsterdam: Ronald Ross Watson, 2015.

19. Eneroth M, Apelqvist J, Larsson J, et al. Improved wound

healing in transtibial amputees receiving supplementary

nutrition. Int Orthop 1997;21:104e8.

20. Spark JI, Robinson JM, Gallavin L, et al. Patients with

chronic critical limb ischaemia have reduced total antioxi-

dant capacity and impaired nutritional status. Eur J Vasc

Endovasc Surg 2002;24:535e9.
21. Hassen TA, Pearson S, Cowled PA, et al. Preoperative

nutritional status predicts the severity of the systemic in-

flammatory response syndrome (SIRS) following major

vascular surgery. Eur J Vasc Endovasc Surg 2007;33:

696e702.

22. Owens CD, Kim JM, Hevelone ND, et al. An integrated

biochemical prediction model of all-cause mortality in pa-

tients undergoing lower extremity bypass surgery for

advanced peripheral artery disease. J Vasc Surg 2012;56:

686e95.

23. Murata N, Soga Y, Iida O, et al. Complex relationship of

body mass index with mortality in patients with critical

limb ischemia undergoing endovascular treatment. Eur J

Vasc Endovasc Surg 2015;49:297e305.

24. van Stijn MFM, Korkic-Halilovic I, Bakker MSM, et al. Pre-

operative nutrition status and postoperative outcome in

elderly general surgery patients: a systematic review. JPEN

J Parenter Enteral Nutr 2013;37:37e43.

25. Cereda E, Pedrolli C. The Geriatric Nutritional Risk Index.

Curr Opin Clin Nutr Metab Care 2009;12:1e7.

26. Bouillanne O, Morineau G, Dupont C, et al. Geriatric Nutri-

tional Risk Index: a new index for evaluating at-risk elderly

medical patients. Am J Clin Nutr 2005;82:777e83.
27. Gau BR, Chen HY, Hung SY, et al. The impact of nutritional

status on treatment outcomes of patients with limb-

threatening diabetic foot ulcers. J Diabetes Complications

2016;30:138e42.

28. Shiraki T, Iida O, Takahara M, et al. The Geriatric Nutritional

Risk Index is independently associated with prognosis in pa-

tients with critical limb ischemia following endovascular

therapy. Eur J Vasc Endovasc Surg 2016;52:218e24.

http://refhub.elsevier.com/S0890-5096(17)30030-4/sref3
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref3
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref3
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref3
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref4
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref5
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref5
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref5
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref5
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref5
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref6
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref6
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref6
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref7
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref7
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref7
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref7
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref7
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref7
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref8
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref8
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref8
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref8
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref8
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref9
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref9
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref9
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref9
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref10
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref10
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref10
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref11
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref11
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref11
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref11
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref11
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref12
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref12
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref12
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref12
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref13
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref13
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref13
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref13
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref13
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref14
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref14
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref14
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref14
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref15
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref15
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref15
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref15
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref15
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref15
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref16
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref16
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref16
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref16
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref16
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref16
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref17
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref17
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref17
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref18
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref18
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref18
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref18
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref18
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref18
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref19
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref19
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref19
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref19
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref20
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref20
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref20
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref20
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref20
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref21
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref21
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref21
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref21
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref21
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref21
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref22
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref22
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref22
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref22
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref22
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref22
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref23
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref23
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref23
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref23
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref23
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref24
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref24
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref24
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref24
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref24
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref25
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref25
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref25
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref26
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref26
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref26
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref26
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref27
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref27
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref27
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref27
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref27
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref28
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref28
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref28
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref28
http://refhub.elsevier.com/S0890-5096(17)30030-4/sref28

	Impact of Nutritional State on Critical Limb Ischemia Early Outcomes (DENUCRITICC Study)
	Introduction
	Materials and Methods
	Statistical Analysis

	Results
	Discussion
	Conclusion
	References


