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INTRODUCTION

The prevalence of malnutrition 
in inflammatory bowel diseases 
(IBD) has been reported between 
16% and 75%, both for patients 
with prior diagnosis as well as at 
their initial presentation [1-3].

The etiology of malnutrition 
in IBD patients is complex. There 
may be an inadequate nutritional 
intake due to anorexia, nausea, 
vomiting,  abdominal pain 
and/or psychosocial factors. 
Maldigestion and malabsorption 
may be the consequence of 
enterocyte damage or small 
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ABSTRACT

Background & Aims: Prevalence of malnutrition in inflammatory bowel diseases (IBD) varies between 16% 
and 75%. Data on the nutritional status at initial diagnosis of ulcerative colitis (UC) or Crohn’s Disease (CD) 
are scarce. It is believed that more than 50% of IBD patients suffer significant weight loss prior to diagnosis. 
The aims of our study were to assess malnutrition in patients recently diagnosed with IBD and to determine 
its predictive factors.
Methods: We retrospectively included 625 IBD patients registered in the Romanian “IBD Prospect” database 
between January 2006 and July 2017. All patients were diagnosed within 6 months prior to registration. 
We defined malnutrition as weight loss of more than 5% of the initial weight during the 3 months prior to 
registration. 
Results: There were 361 new cases of UC, 241 CD and 23 cases of unclassified IBD. There was a slight male 
predominance (M/F=1.2). Prevalence of overall malnutrition was 36.3%. It was significantly more frequent 
in CD than in UC patients (41.1% vs. 32.4%, p=0.031). In multivariate analysis, malnutrition in UC patients 
was associated with male gender (p=0.001), more severe disease (p<0.0001) and more extensive disease 
(p=0.027), while in CD it was associated with younger age (p=0.013) and more severe disease (p<0.0001). 
Conclusions: About 1 in 3 newly diagnosed IBD patients presents with malnutrition at the time of diagnosis. 

Key words: weight loss – malnutrition – inflammatory bowel diseases – recent diagnosis.

Abbreviations: BMI: body mass index; CD: Crohn’s disease; CDAI: Crohn’s Disease Activity Index; ESPEN: 
European Society for Clinical Nutrition and Metabolism; IBD: inflammatory bowel disease; IL: interleukin; 
TNF-α: tumor necrosis factor α; UC: ulcerative colitis. 

bowel resections [4-6]. Also, there is a hyper-catabolic state 
characterized by high levels of pro-inflammatory cytokines 
such as interleukin (IL) 6, IL-10, tumor necrosis factor α 
(TNF-α) [4]. 

Malnutrition in IBD is an independent risk factor for 
unfavorable disease prognosis (longer duration of active 
disease, increased risk of infections, post-surgical complications 
including late healing and prolonged hospitalization) and 
altered quality of life [2, 3, 7]. 

Data on nutritional status at IBD initial diagnosis are scarce. 
Elsherif et al. [8] found that 57% of the patients with CD and 
51% of the patients with UC experienced significant weight 
loss prior to diagnosis. 

The primary aim of our study was to assess the nationwide 
prevalence of malnutrition in recently diagnosed patients with 
CD and UC. Secondary aims were to identify the predictive 
factors for malnutrition.
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METHODS

Patients
We performed a retrospective study on IBD patients 

registered in the Romanian national IBD register - the “IBD 
Prospect” database [9]. This database has developed gradually 
since 2006 and currently 14 centers from 8 Romanian cities 
have access to register adult and pediatric patients. 

Inflammatory bowel disease phenotype, pattern, extension, 
severity, complications and therapy with their corresponding 
clinical, laboratory, endoscopic, imaging and histological 
parameters were recorded. 

Crohn’s disease behavior was classified according to the 
Montreal classification: non-stricturing non-penetrating 
(inflammatory, B1), stricturing (B2) and penetrating (B3) 
[10]. Extension of CD is labeled as ileal (L1), colonic (L2), 
ileocolonic (L3) or involving the upper gastrointestinal tract 
(L4), with or without perianal complications (p) [10]. 

Ulcerative colitis was classified as disease limited to 
the rectum (proctitis, E1), extending to the splenic flexure 
(left sided colitis, E2) or more proximally (extended colitis, 
including pancolitis, E3) [11].

 Severity of IBD was defined according to activity scores 
(CDAI - Crohn’s Disease Activity Index) for CD [12] and a 
partial Mayo score for UC [13]. 

Patients were included as a “new case”, if the diagnosis had 
been made in the 6 months prior to inclusion. 

An informed consent was signed by each patient prior to 
inclusion in the IBD Prospect and each center ensured local 
Ethics Committee approval before including patients.

Method
In the present study, we included all adult IBD “new cases” 

recorded in the IBD Prospect between January 2006 and July 
2017 (over 18 years old at IBD diagnosis, established in the 6 
months prior to inclusion).

For each patient, we retrieved gender, age at diagnosis, 
smoking status (smoker, non-smoker, ex-smoker), biological 
parameters as well as disease phenotype, pattern, extension and 
severity, as they were entered by the physician who registered 
the patient in the database.

Information on weight loss was found on the patient’s 
digital record. The physician filled in data concerning the 
“current weight”, “weight loss (yes/ no)” and “number of 
kilograms lost during the last 3 months”. No data on height, 
body mass index or body composition were recorded in 
the database. Also, no data on nutritional management or 
nutritional follow-up were available. 

We defined malnutrition as loss of more than 5% of the 
patient’s initial weight in the 3 months prior to IBD Prospect 
registration [14, 15].

Statistical analysis
Categorical variables were presented as absolute numbers 

and/or percentages. Differences among categorical variables 
were tested using the Fisher exact test for two groups and 
Kruskal-Wallis test for more than two groups. 

Continuous variables were presented as mean, standard 
deviation (SD) and range. Differences between continuous 

variables means were tested using the Mann-Whitney U test 
for two groups.

Variables that were found predictive for malnutrition at 
diagnosis in univariate analysis were included in multivariate 
analysis using logistic regression. In multivariate analysis, 
results were presented as odds ratios (OR) and 95% confidence 
intervals. 

A p-value less than 0.05 was considered statistically 
significant.

For statistical analysis IBM SPSS Statistics 25 software 
was used.

RESULTS

 There were 815 newly diagnosed adult IBD patients 
included in the IBD Prospect during the above-mentioned 
timeframe. Of these, 625 had complete data regarding weight 
loss and fulfilled our inclusion criteria. 

Demographic data are shown in Table I. Incidence of IBD 
had a slight male predominance with a sex ratio of 1.2. Disease 
characteristics for UC and CD patients are presented in Table 
II. There were more UC than CD patients, with an UC/CD ratio 
of 1.49. Mean age at diagnosis was slightly higher in UC. None 
of the included patients were in clinical remission (Table II). 

Overall malnutrition was found in 36.3% of patients and 
was significantly more frequent in CD than in UC patients 
(41.1% CD vs. 32.4% UC, p=0.031).

Table I. Demographic data and type of disease

Patients

No. 625

Sex ratio Men / Women, no. (%) 341 (54.6%) / 284 (45.4%)

Age, mean ± SD [range], years 42.1 ± 14.9 [18 - 81]

Type of disease 
UC, no. (%) 
CD, no. (%)     
IBD type Unclassified, no. (%)

361 (57.8%) 
241 (38.6%) 
23 (3.7%)

Malnutrition in UC was significantly associated with 
a higher serum C reactive protein value (72±123mg/dl vs. 
34.8±92.8mg/dl, p=0.035), a lower serum albumin value 
(3.6±0.9g/dl vs. 3.9±0.8g/dl, p=0.032) and a lower hemoglobin 
value (11.9±1.9g/dl vs. 12.6±2.2g/dl, p=0.006). In CD, 
malnutrition was associated with a lower serum albumin value 
(3.6±0.0g/dl vs. 3.9±0.6g/dl, p=0.021) and a lower hemoglobin 
value (11.7±2.2g/l vs. 13.4±1.7g/dl, p=0.001).

The predictive factors of malnutrition observed at CD and 
UC diagnosis are shown in Table III.

On multivariate analysis, a more severe disease was 
predictive for malnutrition at diagnosis for both CD and 
UC. In addition, in UC patients, malnutrition at diagnosis 
was significantly more frequent in men and for patients with 
more extensive disease, while in CD patients, malnutrition at 
diagnosis was significantly more frequent in the younger ones. 

Prevalence of malnutrition was not significantly associated 
with a particular extension of CD (p=0.203) nor with a specific 
CD pattern (p = 0.68). 
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DISCUSSION

This is the first Romanian study that addresses the 
nutritional status in recently diagnosed IBD patients. 

In our study population, prevalence of overall malnutrition 
was 36.3%. Significantly more patients with CD were 
malnourished compared to those with UC (41.1% vs. 32.4% UC, 
p=0.031). Other studies provided evidence that malnutrition is 
more frequent in CD patients than in UC patients [7, 16, 17]. 

Previous data on malnutrition in Romania came from a 
multicentric national study published in 2013 on hospitalized 
patients [18]. Malnutrition was defined as BMI<20 kg/m2 and/ 
or unintentional loss of >10% of initial weight during the 6 
months prior to admission. In IBD patients, malnutrition 
was found in 30.6% of cases, irrespective of the duration of 
disease, without significant differences between CD and UC. 
The results are partially explained by the fact that hospitalized 
IBD patients, with severe disease, were included in the study.  

Table II. Disease characteristics of patients with UC and CD

UC CD

No. of patients 361 241

Sex ratio, Men / Women 1.27 1.09

Age, mean ± SD [range], years 44.1 ± 14.6 [18- 81] 39.4 ± 14.7 [19- 81]

Smoking status, (%) 
non-smoker/ smoker/ ex- smoker 55/ 13.7/ 31.3 47.2/ 33/ 20

CD behavior, (%) 
Inflammatory/ stricturing/ penetrating n.a. 65.6/ 19.3/ 15

Extension (%) 
Proctitis/ left-sided colitis/ extended colitis 
Ileal/ colonic/ ileo-colonic/ UGI

18.7/ 49.6/ 31.6
n.a

n.a.
24.2/35/40.7/ 1.7 

Severity (%) Mild/ moderate/ severe 32.7/ 51.1/ 16.2 36.4/ 49.2/ 14.4

Malnutrition at diagnosis, no. (%) 117 (32.4) 99 (41.1)

CD: Crohn’s disease; UC: ulcerative colitis; UGI: upper gastrointestinal

Table III. Predictive factors of malnutrition at IBD diagnosis

Univariate analysis Multivariate analysis

Malnutrition, 
no. (%)

p value OR 95% CI p value

Ulcerative colitis Gender

Male 81/202 (40)

Female 36/159 (22.6) <0.0001 2.5 1.5 - 4.3 0.001

Disease extension

Proctitis 5/67 (7.4)

Lest extended colitis 57/177 (32.2)

Extended colitis 55/117 (46.9) <0.0001 1.6 1.05 - 2.4 0.027

Disease severity

Mild 14/117 (11.9)

Moderate 67/186 (36.1)

Severe 36/58 (62) <0.0001 3 1.9 - 4.8 <0.0001

Smoking status

Ex-smoker 55/123 (44.8)

Non- smoker 58/191 (30.3)

Smoker 4/47 (8.5) <0.0001

Crohn’s disease Disease severity

Mild 20/91 (22)

Moderate 59/116 (50.9)

Severe 20/34 (58.8) <0.0001 2.4 1.6 - 3.7 <0.0001

Age, mean ± SD, years

36.4 ±14.4 Malnourished

41.5 ± 14.8 Non-malnourished 0.004 0.97 0.96- 0.99 0.013
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Another study on malnutrition prevalence in Eastern 
Europe IBD patients was published in 2010 [2]. The authors 
defined malnutrition as a weight loss of >10% of initial weight 
in 6 months or >5% in the 30 days prior to inclusion. The 
percentage of IBD malnourished patients was 68.4, without 
significant differences between CD and UC [2].

In our study population, in CD, malnutrition was associated 
with younger age (p=0.004) and with the severity of the disease 
(p<0.0001), but not with the behavior or the extension of the 
disease. The latter is in accordance with the results obtained 
in a study of 173 Hungarian IBD patients, where the extent 
of the disease did not have a significant impact on body 
composition [17]. 

The correlation between younger CD patients and 
malnutrition has been debated before in other publications 
[16, 19, 20]. It seemed that lower height and BMI, reduction 
of bone density and lean body mass were more prominent in 
CD than UC patients [16]. The reason for this finding may be 
that CD usually appears at a younger age than UC (as seen 
also in our patients) and has a longer evolution until diagnosis 
[9], therefore nutritional deficits and failure to thrive are more 
likely to develop.

In UC patients, malnutrition was significantly associated 
with the male gender (OR= 2.5), a more severe disease (OR= 
3) and a more extensive disease (OR= 1.6). Similar to the 
results of Elsherif et al. [8], we found a correlation between 
malnutrition and no active smoking only in univariate analysis. 
Smoker UC patients had significantly milder disease than no 
current UC smokers.

 Gender specific differences in nutritional status have been 
previously acknowledged. Geerling et al. [3] performed a study 
on 69 patients diagnosed with IBD within the 6 months prior 
to inclusion. They found that alterations in body composition 
were statistically different in male UC patients compared to 
healthy controls: lower BMI (p<0.01), reduced body weight 
and fat mass (p<0.05). Another study published in 2008 on 
hospitalized IBD patients, revealed that women were less likely 
than men to be malnourished (OR 0.88; 95% CI: 0.83– 0.92) [7]. 

Furthermore, several studies focused on body composition 
and sarcopenia in IBD patients and its impact on disease 
outcome [21-24]. A recent review revealed a high variability 
of sarcopenia prevalence in different IBD populations (11% 
to 61%) [24]. Sarcopenic IBD patients were more likely to be 
men [21, 23], who also had a lower median BMI than patients 
with a normal body mass composition [21, 23]. Based on these 
reports and our findings, we hypothesize that the changes 
in body composition of male patients with UC (significant 
weight loss, lower BMI) might reflect predominantly their loss 
of muscle mass. It has been previously shown that estrogen 
levels in premenopausal women are protective against the 
loss of skeletal muscle mass when compared to men of the 
same age [25, 26]. Still, further research is needed to support 
our hypothesis.

Regarding the correlation between the presence of 
malnutrition and serum C reactive protein levels, although 
statistically significant, the differences were not clinically 
relevant and were not independent, being strongly correlated 
with disease severity (p<0.0001). Still, we presume that the 
high levels of CRP in UC are explained by the fact that patients 

were registered only in tertiary centers, where more severe 
cases are encountered. 

Our study adds a special contribution to the epidemiology 
of malnutrition in IBD patients. Nevertheless, there are some 
limitations of the study. First, our definition of malnutrition 
might not be considered as perfect: it was based only on weight 
loss during the 3 months prior to diagnosis. An excellent 
correlation between recalled and measured weight has already 
been demonstrated by other authors [27, 28]. The most recent 
definition of malnutrition stated by ESPEN (European Society 
for Clinical Nutrition and Metabolism) requires unintentional 
weight loss (of >5% in 3 months or >10% in 6 months) along 
with one of the following: low BMI or low fat free mass index 
[14, 29]. Nonetheless, several malnutrition screening tools 
recommended by ESPEN take into account recent weight loss, 
without low BMI or body composition: Malnutrition Screening 
Tool (MST) [14, 30], the Short Nutritional Assessment 
Questionnaire (SNAQ) [14, 31]. Weight loss alone has been 
used in many studies as a predictor of malnutrition [2, 8, 15, 
29, 32, 33]. The Dutch definition of malnutrition involves 
weight loss and/or low BMI [34], while the Canadian Nutrition 
Screening Tool solely encompasses recent weight loss [35]. 
Moreover, recent research suggests the ESPEN criteria might 
bear a low prognostic value [36]. Second, caution is needed 
when assessing malnutrition in overweight or obese patients 
based only on BMI or weight loss. Estimates from 2008 showed 
that in Romania, 51% of the adult population (> 20 years old) 
are overweight and 19.1% are obese [37]. Our database did not 
grant any information about height, BMI or body composition. 
Hence, we believe that combining body composition techniques 
in future research on malnutrition will lead to more accurate 
results. Lastly, a possible source of bias might come from the 
retrospective nature of our study as we only extracted data from 
IBD Prospect database and multiple users registered patients’ 
data throughout this extended period of time. We would also 
like to comment that only tertiary centers from Romania are 
actively involved in registering patients on the IBD Prospect 
database. As a consequence, a certain number of patients 
diagnosed and monitored by gastroenterologists in non-tertiary 
medical centers were missed. 

CONCLUSION

We conclude that about 1 in every 3 newly diagnosed 
IBD patients already suffers from malnutrition at the time of 
diagnosis. Malnutrition in IBD patients was associated with 
more severe disease. It also was associated with male gender 
and more extensive disease in UC patients, while in CD patients 
it was associated with younger age. 

Our results support the need for nutritional screening 
in IBD patients from the initial presentation, by enriching 
the IBD Prospect with new parameters, such as height, body 
composition or muscle strength.

Conflicts of interest: None to declare. 

Authors’ contributions: Maria C., Mihai C. and M.D. designed the 
study. R.I. and M.D. contributed to the development and design of IBD 
Prospect database. R.I., M.D., Alina T., L.G., C.G., D.D., G.C., C.C., 



Malnutrition prevalence in newly diagnosed IBD patients 167

J Gastrointestin Liver Dis, June 2019 Vol. 28 No 2: 163-168

Anca T. and A.G. collected and processed data. Maria C., Mihai C. 
contributed with data analysis and interpretation. Maria C. conducted 
the literature search and wrote the manuscript. All authors read and 
approved the final version of the manuscript.

Acknowledgements: This article was submitted on behalf of the IBD 
Prospect Study Group. We would like to thank all the doctors that 
have supported the IBD Prospect initiative: Monica Acalovschi, Mihai 
Andrei, Corina Angelescu, Tudor Arbanas, Carla Baceanu, Vasile 
Daniel Balaban, Cristian Balahura, Ion Bancila, Ligia Barbarii, Gabriel 
Becheanu, Viviana Boboc, Ciprian Brisc, Cosmin Ciora, Monica 
Cojocaru, Alexandrina Constantinescu, Mihai Cordun, Bogdan 
Cotruta, Anca Dimitriu, Mona Dumbrava, Dan Dumitrascu, Eugen 
Dumitru, Carmen Fierbinteanu, Dan Gheonea, Madalina Greere, 
Mircea Grigorescu, Lavinia Guinea, Speranta Iacob, Madalina Ilie, 
Mirela Ionescu, Mariana Jinga, Alexandru Lupu, Mircea Manuc, 
Teohari Marinescu, Bogdan Mateescu, Catalina Mihai, Ruxandra 
Oprita, Lucian Negreanu, Iuliana Parvulescu, Oliviu Pascu, Mircea 
Petru, Dan Pitigoi, Cornelia Popovici, Carmen Preda, Iulia Simionov, 
Adela Serban, Daniela Serban, Ioana Stanel, Adriana Teiusanu, 
Cristina Toader, Constantin Tudor, Roxana Vadan, Roxana Zaharie, 
Narcisa Zamfirescu.

REFERENCES

 1. Casanova MJ, Chaparro M, Molina B, et al. Prevalence of Malnutrition 
and Nutritional Characteristics of Patients With Inflammatory Bowel 
Disease. J Crohns Colitis 2017;11:1430-1439. doi:10.1093/ecco-jcc/
jjx102

 2. Mijak DD, Janković GL, Jorga J, Krstić MN. Nutritional status in patients 
with active inflammatory bowel disease: Prevalence of malnutrition 
and methods for routine nutritional assessment. Eur J Intern Med 
2010;21:315-319. doi:10.1016/j.ejim.2010.04.012

 3. Geerling BJ, Badart-Smook A,  Stockbrügger RW,  Brummer RJ. 
Comprehensive nutritional status in recently diagnosed patients with 
inflammatory bowel disease compared with population controls. Eur 
J Clin Nutr 2000;54:514-521. doi:10.1038/sj.ejcn.1601049

 4. Scaldaferri F, Pizzoferrato M, Lopetuso LR, et al. Nutrition and IBD: 
Malnutrition and/or Sarcopenia? A Practical Guide. Gastroenterol Res  
Pract 2017;2017:8646495. doi:10.1155/2017/8646495

 5. Takaoka A, Sasaki M,Kurihara M, et al. Comparison  of  energy 
metabolism and nutritional status of hospitalized patients with 
Crohn’s disease  and those with  ulcerative  colitis. J Clin Biochem 
Nutr 2015;56:208-214. doi:10.3164/jcbn.14-95

 6. Forbes A, Escher J, Hébuterne X, et al. ESPEN  guideline: Clinical 
nutrition in inflammatory bowel disease. Clin Nutr 2017;36:321-347. 
doi:10.1016/j.clnu.2016.12.027

 7. Nguyen GC, Munsell M, Harris ML. Nationwide prevalence and 
prognostic significance of  clinically  diagnosable  protein-calorie 
malnutrition in hospitalized inflammatory bowel disease patients. 
Inflamm Bowel Dis 2008;14:1105-1111. doi:10.1002/ibd.20429

 8. Elsherif Y, Alexakis C, Mendall M. Determinants of Weight Loss 
prior to Diagnosis in Inflammatory Bowel Disease: A Retrospective 
Observational Study. Gastroenterol Res Pract  2014;2014:762191. 
doi:10.1155/2014/762191 

 9. Zaharie R, Tantau A, Zaharie F, et al. Diagnostic Delay in Romanian 
Patients with Inflammatory Bowel Disease: Risk Factors and Impact on 
the Disease Course and Need for Surgery. J Crohns Colitis 2016;10:306-
314. doi:10.1093/ecco-jcc/jjv215

 10. Gomollón F, Dignass A, AnneseV, et al. 3rd European Evidence-based 
Consensus on the Diagnosis and Management of Crohn’s Disease 2016: 
Part 1: Diagnosis and Medical Management. J Crohns Colitis 2017;11:3-
25. doi:10.1093/ecco-jcc/jjw168

 11. Magro F, Gionchetti P, Eliakim R, et al. Third European Evidence-based 
Consensus on Diagnosis and Management of Ulcerative Colitis. Part 
1: Definitions, Diagnosis, Extra-intestinal Manifestations, Pregnancy, 
Cancer Surveillance, Surgery, and Ileo-anal Pouch Disorders. J 
Crohns Colitis 2017;11:649-667. doi:10.1093/ecco-jcc/jjx008

 12. Best WR, Becktel JM, Singleton JW, Kern F Jr. Development of the 
Crohn’s disease activity index. National Cooperative Crohn’s Disease 
Study. Gastroenterology 1976;70:439-444. doi:10.1016/S0016-
5085(76)80163-1

 13. Schroeder KW, Tremaine WJ, Ilstrup DM. Coated oral 5-aminosalicylic 
acid therapy for mildly to moderately active ulcerative colitis. A 
randomized study. N Engl J Med 1987;317:1625-1629. doi:10.1056/
NEJM198712243172603

 14. Cederholm T, Barazzoni R, Austin P, et al. ESPEN guidelines on 
definitions and terminology of clinical nutrition. Clin Nutr 2017;36:49-
64. doi:10.1016/j.clnu.2016.09.004

 15. Collins N. Protein-energy malnutrition and involuntary weight 
loss: nutritional and pharmacological strategies to enhance 
wound healing. Expert Opin Pharmacother  2003;4:1121-1140. 
doi:10.1517/14656566.4.7.1121

 16. Jahnsen J, Falch JA, Mowinckel P, Aadland E. Body composition in 
patients with inflammatory bowel disease: a population-based study. 
Am J Gastroenterol 2003;98:1556-1562. 

 17. Csontos ÁA, Molnár A, Piri Z, Pálfi E, Miheller P. Malnutrition risk 
questionnaire combined with body composition measurement in 
malnutrition screening in inflammatory bowel disease. Rev Esp Enferm 
Dig 2017;109:26-32. doi:10.17235/reed.2016.4557/2016

 18. Gheorghe C, Pascu O, Iacob R, et al. Nutritional Risk Screening 
and Prevalence of Malnutrition on Admission to Gastroenterology 
Departments: A Multicentric Study. Chirurgia 2013;108:535-541.

 19. Royall D, Greenberg GR, Allard JP, Baker JP,  Jeejeebhoy KN. Total 
enteral nutrition support improves body composition of patients with 
active Crohn’s disease. JPEN J Parenter  Enteral  Nutr1995;19:95-99. 
doi:10.1177/014860719501900295

 20. Tjellesen L, Nielsen PK, Staun M. Body composition by dualenergy 
X-ray absorptiometry in patients with Crohn’s disease. Scand J 
Gastroenterol 1998;33:956-960. doi:10.1080/003655298750026985

 21. Adams DW, Gurwara S, Silver HJ, et al. Sarcopenia is common in 
overweight patients with inflammatory bowel disease and may predict 
need for surgery. Inflamm Bowel Dis 2017;23:1182–1186. doi:10.1097/
MIB.0000000000001128 

 22. Pedersen M, Cromwell J, Nau P. Sarcopenia is a predictor of surgical 
morbidity in inflammatory bowel disease. Inflamm Bowel Dis 
2017;23:1867–1872. doi:10.1097/MIB.0000000000001166

 23. Zhang T, Cao L, Cao T,  et al. Prevalence of sarcopenia and its impact 
on postoperative outcome in patients with Crohn’s disease undergoing 
bowel resection. JPEN J Parenter Enteral Nutr. 2017;41:592–600. 
doi:10.1177/0148607115612054

 24. Ryan E,  McNicholas D,  Creavin B, Kelly ME,  Walsh T,  Beddy D. 
Sarcopenia  and  Inflammatory Bowel Disease: A  Systematic Review. 
Inflamm Bowel Dis 2019;25:67-73. doi:10.1093/ibd/izy212 

 25. Messier V, Rabasa-Lhoret R, Barbat-Artigas S, Elisha B, Karelis 
AD, Aubertin-Leheudre M. Menopause and sarcopenia: a potential 
role for sex hormones. Maturitas 2011;68:331-336. doi:10.1016/j.
maturitas.2011.01.014



168 Ciocîrlan et al.

J Gastrointestin Liver Dis, June 2019 Vol. 28 No 2: 163-168

 26. Kamel HK, Maas D, Duthie EH Jr. Role of hormones in the pathogenesis 
and management of sarcopenia. Drugs Aging 2002;19:865-877. 
doi:10.2165/00002512-200219110-00004

 27. Mendall MA, Gunasekera AV, John BJ, Kumar D. Is obesity a risk factor 
for Crohn’s disease? Dig Dis Sci 2011;56:837-844. doi:10.1007/s10620-
010-1541-6

 28. Stratton RJ, Dixon R, Longmore D, Stroud M, Elia M. Effect of recalled 
weight and height on malnutrition risk. Clin Nutr 2003;22 Suppl 1:S9-
S10. doi:10.1016/S0261-5614(03)80033-X

 29. Cederholm T, Bosaeus I, Barazzoni R, et al. Diagnostic criteria 
for  malnutrition - An ESPEN Consensus Statement. Clin Nutr 
2015;34:335-340. doi:10.1016/j.clnu.2015.03.001

 30. Ferguson M, Capra S, Bauer J, Banks M. Development of a valid and 
reliable malnutrition screening tool for adult acute hospital patients. 
Nutrition 1999;6:458-464. doi:10.1016/S0899-9007(99)00084-2

 31. Kruizenga HM, Seidell JC, de Vet HC, Wierdsma NJ, van Bokhorst-de van 
der Schueren MA. Development and validation of a hospital screening 
tool for malnutrition: the Short Nutritional Assessment Questionnaire 
(SNAQ). Clin Nutr 2005;24:75-82. doi:10.1016/j.clnu.2004.07.015

 32. Haverkort EB,  Binnekade JM,  de Haan RJ,  van Bokhorst-de van 
der Schueren MA. Handgrip strength by dynamometry does not 
identify  malnutrition  in individual preoperative outpatients. Clin 
Nutr 2012;31:647-651. doi:10.1016/j.clnu.2012.01.010

 33. Meijers JM, van Bokhorst-de van der Schueren MA, Schols JM, Soeters 
PB, Halfens RJ. Defining malnutrition: mission or mission impossible? 
Nutrition 2010;26:432-440. doi:10.1016/j.nut.2009.06.012

 34. Dutch Malnutrition Steering Group. Guideline on malnutrition: 
recognising, diagnosing and treating malnutrition in adults. 2017. 
Available at: http://www.fightmalnutrition.eu  Accessed October 12, 2018.

 35. Laporte M, Keller HH, Payette H, et al. Validity and reliability of 
the  new  Canadian  Nutrition  Screening  Tool  in the ‘real-
world’  hospital setting. Eur J Clin Nutr 2015;69:558-564. 
doi:10.1038/ejcn.2014.270

 36. Fink JDS, Marcadenti A, Rabito EI, Silva FM. The New European Society 
for Clinical Nutrition and Metabolism  Definition  of  Malnutrition:  
Application for Nutrition Assessment and Prediction of Morbimortality 
in an Emergency Service. JPEN J Parenter Enteral Nutr 2017;42:550-
556. doi:10.1177/0148607117695248 

 37. WHO Global Health Observatory Data Repository, Regional Office for 
Europe. Geneva, World Health Organization, 2013. Available at: http://
www.euro.who.int/en/health-topics/disease-prevention/nutrition/
country-work/romania Accessed: October 12, 2018.

 38. Silverberg MS, Satsangi J, Ahmad T, at al. Toward an Integrated Clinical, 
Molecular and Serological Classification of Inflammatory Bowel Disease: 
Report of a Working Party of the 2005 Montreal World Congress of 
Gastroenterology. Can J Gastroenterol 2005;19 (Suppl A):5A–36A.


