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Abstract Background While patients with celiac disease have increasingly developed an atypical pattern of weight 
gain and obesity, the role of bariatric surgery remains unclear. The primary aim of this study was to evaluate 
the effect of bariatric surgery on clinical outcomes among hospitalized patients with celiac disease.

Methods The United States Nationwide Inpatient Sample database was queried for discharges 
with co-diagnoses of morbid obesity and celiac disease between 2004 and 2014. The primary 
outcome was in-hospital mortality. Secondary outcomes included renal failure, urinary tract 
infection, malnutrition, sepsis, pneumonia, respiratory failure, thromboembolic events, strictures, 
micronutrient deficiency, length of stay, and hospitalization costs. Using Poisson regression, 
adjusted incidence risk ratios (IRR) were derived for clinical outcomes in patients with prior 
bariatric surgery compared to those without bariatric surgery.

Results Among 1499 patients with a discharge diagnosis of celiac disease and morbid obesity, 126 patients 
(8.4%) underwent bariatric surgery. Despite an increase in morbid obesity over the study period, the 
proportion of morbidly obese patients with celiac disease who had bariatric surgery declined by 18.5% 
(Ptrend<0.05). On multivariable analysis, bariatric surgery did not influence mortality (P=0.98), but was 
associated with a lower risk of renal failure, pneumonia, sepsis, urinary tract infection and respiratory 
failure (all P<0.05). Bariatric surgery increased the risk of vitamin D deficiency (IRR 3.5; 95% confidence 
interval [CI] 1.6-7.7; P=0.002) and post-operative strictures (IRR 3.3; 95%CI 1.5-7.5; P=0.004).

Conclusion Despite the underutilization of bariatric surgery in morbidly obese celiac disease 
patients, the procedure is safe and appears to significantly reduce morbidity.
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affecting the small intestine in genetically susceptible 
individuals. The disease is triggered by ingestion of specific 
proteins derived from wheat, barley and rye, known as 
gluten [1]. Though known to predominantly affect whites of 
Northern European descent, celiac disease is now increasingly 
recognized and reported in people of various ethnicities, with 
a geographical distribution from Asia and the Middle East to 
Africa [2]. Over the past half century, the prevalence of celiac 
disease has increased 4-  to 5-fold and is currently estimated 
to affect 1% of individuals in most populations [3]. This rise 
in rates of diagnosis has been attributed to a true increase 
in incidence and not to an increased awareness or screening 
efforts [1]. Furthermore, given the parallel rise of obesity 
worldwide, the classic presentation of celiac disease has 
evolved, shifting from a stereotypical pattern of abdominal 
pain, malabsorption and weight loss to an atypical pattern of 
weight gain and obesity [4,5].

The mainstay of management in patients with celiac disease 
involves the elimination of gluten from the diet; however, a 
majority of these patients experience a paradoxical weight gain 
with this approach [4,6-9]. While weight gain has traditionally 
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Introduction

Celiac disease, sometimes referred to as gluten-sensitive 
enteropathy, is an immune-mediated enteropathy primarily 
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been viewed as a coveted outcome for celiac disease patients, 
weight gain predisposing to obesity and metabolic syndrome 
is not desirable and may lead to substantial unintended adverse 
outcomes. Excessive weight gain and morbid obesity may lead 
to an overall increase in morbidity (i.e., cardiovascular disease, 
type 2 diabetes mellitus, and cancer) and all-cause mortality [10]. 
This shift towards a morbidly obese phenotype in celiac disease 
patients, compounded by the additive risk of obesity-related 
comorbidities, highlights a need to focus on effective weight 
management strategies in this select patient population.

Dietary modification and exercise are the mainstay of 
treatments available to promote weight loss in the general 
population, yet these approaches are generally unsuccessful in 
achieving both ideal weight-loss targets and durable weight loss 
over time. At present, bariatric surgery provides the highest level 
of weight loss and improvement in weight-related comorbidities 
as compared to other available methods of weight reduction 
[11,12]. For this reason, it is crucial to explore a potential role of 
bariatric surgery for obese patients with celiac disease. No large-
scale studies so far have investigated bariatric surgery in this 
patient population and there is a paucity of data regarding the 
impact of bariatric surgery on the outcomes of obese patients 
with celiac disease. Moreover, there are some case reports 
suggesting that patients may develop gluten intolerance or even 
celiac disease after the bariatric procedure, raising questions 
and concerns about the true benefits of this procedure [13,14].

Based on the above observations, the aim of this study was 
to examine the impact of bariatric surgery on clinical outcomes 
in morbidly obese hospitalized patients with celiac disease. We 
hypothesized that bariatric surgery would be associated with 
better outcomes for these patients.

Materials and methods

Data source and study population

The Nationwide Inpatient Sample database was utilized to 
identify the population of interest for this study. We performed 
a search of the registry to identify patients hospitalized in the 
United States between 2004 and 2014. Briefly, the Nationwide 
Inpatient Sample database is a part of the Healthcare Cost and 
Utilization Project, sponsored by the Agency for Healthcare 
Research and Quality [15]. The Nationwide Inpatient 
Sample registry collects information based upon inpatient 
hospitalizations. This information is derived from billing data 
submitted by hospitals to statewide data organizations across 
the United States. Specific inpatient data include clinical and 
resource use information that is traditionally published in 
abstracts that make up part of the discharge paperwork. Each 
discharge is coded with a principal diagnosis for that specific 
hospitalization; in addition, the system allows for 14 secondary 
diagnoses and 15 associated procedures. The Nationwide 
Inpatient Sample registry was chosen for this study because it is 
the largest United States inpatient care database, encompassing 
hospitals from a total of 46 states, which serve 97% of the 
United States population.

Inclusion and exclusion criteria

Enrollment and inclusion in this study was based upon 
several factors. First, hospitalized patients were included if the 
registry documented a primary or secondary diagnosis of celiac 
disease and morbid obesity. These conditions were abstracted 
from the Nationwide Inpatient Sample database and identified 
using the International Classification of Diseases, Ninth 
Edition, Clinical Modification (ICD-9-CM) codes. The ICD-9-
CM code 579.0 was used to identify celiac disease. Additional 
ICD-9-CM codes (including 278.01, V85.35, V85.36, V85.37, 
V85.37, V85.38, V85.39, V85.40, V85.41, V85.42, V85.43, 
V85.44, and V85.45) were used to define morbid obesity.

Ascertainment of bariatric surgery status

To ascertain any history of prior bariatric surgery, multiple 
bariatric surgery ICD-9-CM codes were utilized. Based 
upon the population of interest (i.e.,  patients with morbid 
obesity and celiac disease), individuals with a history of prior 
bariatric surgery were identified using the following ICD-9-
CM code – V45.86 (bariatric surgery status); laparoscopic or 
open Roux-en-Y gastric bypass (ICD-9-CM 44.31, 44.38, and 
43.39,), laparoscopic adjustable band (ICD-9-CM 44.95), and 
laparoscopic sleeve gastrectomy (ICD-9-CM 43.82).

Statistical analysis

With the ability to distinguish between patients with and 
without a history of bariatric surgery, we then compared 
various demographic and clinical characteristics to determine 
significant differences between the two cohorts. Included study 
covariates comprised relevant demographic data and specific 
characteristics related to metabolic syndrome and celiac 
disease-related outcomes. We then stratified outcomes based 
upon various classifications, including overall complications, 
surgical-related complications, and nutritional-associated 
complications. Relevant hospitalization data, such as day of 
admission (weekday or weekend), route of admission, mean 
length of hospital stay, hospitalization charges and primary 
payer source, were also included. Categorical variables were 
presented as counts and proportions. Differences were tested 
using Pearson’s chi-square test. Continuous variables were 
presented as mean±standard deviation, and differences between 
groups were tested using Student’s t-test. The age-adjusted 
mortality rate was calculated for each year of study by summing 
the products of age-specific mortality rates and age-specific 
weights. For population trends, the total number of cases were 
standardized per 100,000 based upon total population data 
derived from the United States census for each specific year 
(2004-2014) [16]. The weights used in the age adjustment of the 
data were based on the proportion of the year 2000 standard 
United States population within each age group [17].

Linear Poisson regression models were utilized to assess 
secular trends in mortality rates. The models were used to 
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investigate the effect of the period of diagnosis (independent 
variable) on the in-hospital mortality rate (dependent variable), 
while controlling for other variables (i.e., adjusting for age, sex, 
race, income, insurance status, type of admission, and modified 
Elixhauser comorbidity index including diabetes, hypertension, 
hyperlipidemia, coronary artery disease and polycystic ovarian 
syndrome). Risk estimates and 95% confidence intervals (CIs) 
were calculated for all independent variables in the final model. 
Poisson regression with robust (Huber-White) standard errors 
was also used to determine incident risk ratios (IRRs) for 
predictors of in-hospital mortality. Prior to our analysis, we 
tested the Poisson models for over-dispersion using a Pearson 
goodness-of-fit test. Models were not over dispersed; thus, 
Poisson regression was then used to determine IRRs for clinical 
outcomes in patients with prior bariatric surgery compared to 
those without bariatric surgery.

All the analyses accounted for clustering and sampling 
weights. The Healthcare Cost and Utilization Project 
Nationwide Inpatient Sample has a 2-stage cluster design, 
incorporating clustering at the hospital level and discharge 
level. The weighting of discharges is based on the hospital 
type and volume of discharges relative to the sampling region. 
Analyses were performed using Stata version 13.0 (Stata Corp 
LP, College Station, TX). All P-values were based on 2-sided 
tests and were considered statistically significant at a level 
<0.05. According to the data user agreement, any individual 
table cell counts of 10 or fewer must be redacted to preserve 
patient confidentiality. In such instances, data are labeled as IS, 
information suppressed.

Results

Demographic and patients characteristics

A total of 1499  patients with discharge diagnoses of 
morbid obesity and celiac disease were included in our study, 
of whom 126 (8.4%) had prior bariatric surgery. The patients’ 
mean age was 44.2±11.4  years. Their baseline demographic 
and hospitalization characteristics in relation to bariatric 
surgery status are presented in Table 1. Patients with obesity 
and celiac disease with or without a history of bariatric 
surgery were not significantly different in terms of their 
baseline comorbidities.

Trends in obesity and bariatric surgery use

Trends of obesity surgery among celiac disease patients 
as adjusted for the proportion of discharges demonstrated an 
annual change of -18.5% (Ptrend<0.05) from 2004-2014, even 
though the overall number of bariatric surgeries in morbidly 
obese celiac disease patients increased almost 2.1 times from 
the 2008 baseline (n=11) to 2014 (n=23). (Table 2). Trends 
in overall bariatric surgery adjusted for the proportion of 
discharges with bariatric surgery demonstrated an annual 

change of  -2.61% from 2004 to 2012 (Ptrend<0.05) and then 
increased at an annual rate of +2.20% from 2012 to 2014 
(Ptrend<0.05) (Fig. 1).

Clinical outcomes

On multivariate analysis, patients without a history of a 
surgical weight-loss procedure were found to have similar in-
hospital mortality when compared to those who underwent 
a bariatric procedure (0% vs. 0.2%, P=0.6) (Table  3). Renal 
failure (P<0.001), sepsis (P=0.02), pneumonia (P=0.04), 
respiratory failure (P=0.04), and urinary tract infections 
(P=0.002) were significantly less common in obese celiac 
disease patients with a history of prior bariatric surgery. 
Strictures were significantly higher in celiac disease patients 
with obesity and a history of prior bariatric surgery (IRR 3.3; 
95%CI 1.5-7.5; P=0.004). Similarly, celiac disease patients 
with obesity and prior bariatric surgery were three times more 
likely to have vitamin D deficiency (IRR 3.5; 95%CI 1.6-7.7; 
P=0.002). Prior bariatric surgery was not associated with a 
risk of intestinal lymphoma (P=0.99) in celiac disease patients 
with obesity. In comparison to the patients without weight-loss 
surgery, celiac disease patients with obesity and prior bariatric 
surgery had higher hospitalization costs ($41,268±23,180  vs. 
$37,696±45,402; P<0.001), but a shorter hospital stay (2.1±1.2 
versus 4.9±4.7 days; P<0.001) (Table 3).

Discussion

Despite the paucity of literature evaluating its role in this 
unique patient population, bariatric surgery appears to be 
safe and effective in increasing weight loss and reducing 
morbidity in severely obese celiac patients. Ours is the first 
ever study to utilize an inpatient database to examine trends in 
bariatric surgery and related clinical outcomes in a hospitalized 

Figure  1 Proportion of morbidly obese celiac disease patients who 
underwent bariatric surgery, 2004-2014
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population of morbidly obese patients with celiac disease. The 
rising trends in obesity in celiac disease patients are worrisome, 
while this study highlights a decreasing trend for the use of 
bariatric surgery over the past decade. In the present study, 
we demonstrated that celiac patients who underwent bariatric 
surgery had overall better outcomes with no difference in 
mortality, suggesting an important role for weight-reduction 
surgery in the management of this select population.

It may initially seem counterintuitive to consider obesity 
management in a patient with a protein-losing enteropathy; 
however, a majority of prior studies have established that obesity 
shows a rising trend among patients with celiac disease [4,5]. 
Interestingly, the global epidemic of obesity has not spared 
celiac disease patients, despite the pathologic mechanism of 
malabsorption and resultant low body mass index (BMI) in these 
patients. This paradoxical result was investigated in a previous 

study by Dickey et al, who found that 39% of 371 celiac patients 
were overweight while only 4% were underweight. Furthermore, 
81% of these patients experienced further weight gain when 
placed on a gluten-free diet [4]. Other studies have also suggested 
the rising prevalence of obesity in this patient population [6,9].

We noted a similar trend for an increasing prevalence of 
obesity among the celiac disease patients from 2004-2014 in 
our present study. What exactly is driving this upward trend 
is not abundantly clear; however, it is possible that elimination 
of gluten from an individual’s diet may be a primary driver. 
It is worthwhile noting that gluten-free diets decrease the 
risk of intestinal lymphoma, improve intestinal absorption 
and provide an unbalanced source of lipids and proteins [8]. 
Gluten-free products are usually calorically dense and contain 
added quantities of sugar, salt, and lipids in effort to appeal to 
consumers and make the products more palatable. Gluten-free 

Table 1 Characteristics of hospitalized patients with morbid obesity and celiac disease

Variable Bariatric surgery 
(N=126; 8.4%)

No bariatric surgery 
(N=1373; 91.6%)

P-value

Demographic characteristics

Age (years), mean±SD 44.2±11.4 53.1±14.8 <0.001

Sex <0.001

Male 8.7 30.6

Female 91.3 79.7

Race/ethnicity 0.50

White 93.8 86.9

Black 2.7 5.5

Hispanic 2.7 5.1

Other 0.8 2.5

Hypertension 38.1 40.8 0.56

Coronary artery disease IS 2.3 0.08

Hyperlipidemia 23.0 24.5 0.70

PCOS 4.0 1.6 0.06

Hospital-related characteristics

Elective admission 93.7 24.1 <0.001

Weekend admission 0.8 17.0 <0.001

Primary payer source <0.001

Private insurance 8.8 39.4

Medicaid 4.8 12.8

Medicare 80.0 42.3

Other payment source 3.2 2.8

Self-pay IS 0.1

No charge 3.2 2.6
Data are counts (percentage)
According to the data user agreement, any individual table cell counts of 10 or fewer cannot be presented to preserve patient confidentiality. In such instances, 
data are suppressed
PCOS, polycystic ovarian syndrome; IS, information suppressed
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products are also produced in easily available processed forms, 
leading to excessive consumption and further contributing to 
the obesity epidemic [18].

Over the past decade, bariatric surgery has evolved and has 
demonstrated significant improvement in outcomes for several 

inflammatory and immune-mediated conditions (e.g.,  gout, 
psoriasis, lupus, inflammatory bowel disease, and non-
alcoholic fatty liver disease) [19-25]. As data on the safety and 
efficacy of bariatric procedures became more accessible, the 
total number of bariatric procedures increased in the United 

Table 2 Trends in bariatric surgery among patients with morbid obesity and celiac disease

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total

Bariatric surgery IS IS IS IS 11 IS 12 IS 14 25 23 126

No bariatric surgery 11 34 21 48 70 92 105 223 227 278 264 1373

Total no. of patients 15 41 28 52 81 101 117 223 241 303 287 1499
According to the data user agreement, any individual table cell counts of 10 or fewer cannot be presented to preserve patient confidentiality. In such instances, 
data are suppressed
IS, information suppressed

Table 3 Multivariable regression analysis for outcomes with prior bariatric surgery versus no bariatric surgery in patients with morbid obesity 
and celiac disease

Outcome Bariatric surgery (%) No bariatric surgery (%) P-value IRR* (95% CI) P-value

Overall

Renal failure IS 11.6 <0.001 # <0.001

Malnutrition 0.8 2.4 0.25 - -

Pneumonia 0.8 4.8 0.04 0.64 (0.08-5.3) 0.68

Sepsis IS 4.2 0.02 # <0.001

Respiratory failure IS 3.3 0.04 # <0.001

UTI IS 7.4 <0.001 # <0.001

Intestinal lymphoma IS 0.1 0.76 - -

Surgical

Wound infection IS 1.5 0.16 - -

Hemorrhage 0.8 0.8 0.99 - -

Obstruction IS 1.0 0.26 - -

Strictures 12.7 2.2 <0.001 3.3 (1.5-7.5) 0.004

Fistula IS 0.2 0.67 - -

Nutritional

Vitamin D deficiency 12.7 3.4 <0.001 3.5 (1.6-7.7) 0.002

Anemia 7.2 8.5 0.60 - -

Thiamine deficiency IS 0.1 0.76 - -

Zinc deficiency 0.8 0.7 0.93 - -

LOS, costs, mortality

LOS 2.1 (1.2) 4.9 (4.7) <0.001 0.50 (0.47-0.62) <0.001

Total costs 41268 (23180) 37696 (45402) <0.001 0.93 (0.93-0.94) <0.001

Mortality IS 0.2 0.6 # 0.98
*IRR, Incident risk ratios adjusted for age, sex, race, income, insurance status, type of admission, modified Elixhauser comorbidity index including: diabetes, 
hypertension, hyperlipidemia, coronary artery disease, and obstructive sleep apnea.
According to the data user agreement, any individual table cell counts of 10 or fewer cannot be presented to preserve patient confidentiality. In such instances, 
#data are suppressed
IRR, incidence risk ratio; CI, confidence interval; UTI, urinary tract infection; LOS, length of hospital stay; IS, information suppressed
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States and abroad during the past ten years [26,27]. However, 
the number of bariatric procedures has not kept pace with the 
surging number of obese celiac patients who may potentially 
benefit from surgical treatment. Our study demonstrated that 
the proportion of morbidly obese patients with celiac disease 
and bariatric surgery decreased from 2004-2014 in our study 
sample. This may suggest a lack of awareness and reluctance 
among morbidly obese celiac patients and their physicians to 
consider bariatric surgery as the best option for their obesity 
management.

The safety and efficacy of bariatric surgery in patients 
with celiac disease have not yet been clearly defined. Current 
knowledge is essentially limited to two previous case 
series [28,29]. The first case series reported on the incidental 
diagnosis of celiac disease in morbidly obese patients 
during a preoperative workup. Interestingly, three out of 
five patients with celiac disease in this series were managed 
with a purely restrictive bariatric procedure (i.e., sleeve 
gastrectomy), resulting in the anticipated weight loss without 
any postoperative complications [28]. In another case series, 
the researchers examined the role of Roux-en-Y gastric bypass 
in three celiac disease patients and suggested that Roux-en-Y 
may be a safe procedure for patients with serologically and 
histologically confirmed celiac disease, achieving a weight 
loss comparable to that in non-celiac patients [29]. Whether 
bariatric surgery may improve outcomes in celiac disease 
patients is still unknown and has not been explored in a large-
scale model. Moreover, there have been no prior comparator 
studies of outcomes for malabsorptive versus restrictive type 
bariatric procedures among these patients with celiac disease. 
The major concern with these procedures in this particular 
patient population is a propensity for malabsorptive side-
effects to increase as a result of the significant modification of 
the intestinal anatomy and alteration of bowel transit time.

An important finding in our current study is the significant 
role bariatric surgery played in reducing renal failure, 
pneumonia, sepsis, urinary tract infection and respiratory 
failure among obese patients with celiac disease. The exact 
mechanism by which bariatric surgeries may reduce most of 
these complications in our study population is still unknown 
and will require investigation in further studies. Regardless, 
given the population size and inherent heterogeneity of 
population-based studies, it is likely these findings are 
generalizable to many more morbidly obese patients with 
celiac disease.

Patients who undergo bariatric surgeries are at risk of 
micronutrient deficiency, including vitamin D, calcium, zinc, 
folate, and vitamin B12 [19]. In a similar manner, celiac disease 
is also associated with malabsorption of lipid-soluble vitamins, 
iron, vitamin B12 and folic acid [1]. In a recent case series by 
Freeman et al, vitamin D was the only vitamin deficiency that 
was reported in two patients with celiac disease who underwent 
gastric bypass surgery. Our current study similarly noted a 
significantly higher rate of vitamin D deficiency among the 
celiac disease patients with obesity and prior bariatric surgery. 
These findings highlight the importance of routine monitoring 
for vitamin D deficiency in this unique patient population, 
accompanied by vitamin D supplementation. Despite this 

higher rate of vitamin D deficiency, patients with prior weight-
loss surgery did not have higher rates of anemia, malnutrition 
or other micronutrient deficiencies. These patients were also 
found to have no higher risk of developing intestinal lymphoma 
and other surgical complications.

Strictures are previously reported complications of prior 
bariatric surgery and are the primary indications for revision 
surgery [19]. Our study also provides insights into prevalent 
high rates of strictures among celiac disease patients with 
obesity who underwent bariatric surgery. This may suggest 
a need for closer monitoring and follow up of patients after 
bariatric surgery for the early diagnosis and management 
of this potential complication. We did not find a significant 
difference in in-hospital mortality associated with prior 
bariatric surgery in our study population. It may be possible 
that weight-loss surgery influences the long-term mortality 
in celiac disease patients and studies with a longer follow-
up duration are needed to explore this. However, our data 
suggest that morbidly obese patients with celiac disease who 
had prior bariatric surgery have a shorter hospital stay but 
higher hospitalization cost. This further supports the need to 
educate physicians and patients, in order to promote bariatric 
procedures selectively in this group and hence to reduce 
complications and overall healthcare utilization.

Our study has limitations inherent to its retrospective and 
observational design. Using an inpatient sample database, we 
were only able to assess in-hospital outcomes, but not long-
term outcomes after discharge. Furthermore, administrative 
databases such as NIS carry a risk of coding errors. Additionally, 
the NIS database does not provide laboratory (i.e.,  tissue 
transglutaminase antibodies) or pathology findings, and the 
diagnosis of celiac disease was based solely on the ICD-9-CM 
codes. We were also unable to find information on dietary 
habits and dietary modifications, pharmacological therapy, 
and other weight-loss reduction methods used by these 
patients. Given the low number of patients who underwent 
bariatric surgery, these patients may not represent the average 
celiac patient and it is possible that the postoperative outcomes 
were favorably biased. There is also a possibility of residual 
confounding, as some important covariates (i.e.,  percent 
excess weight loss and BMI) were not available in the database. 
Because of the small sample size of obese patients with celiac 
disease who underwent bariatric surgery, we were also unable 
to compare trends and outcomes between malabsorptive and 
restrictive types of bariatric surgery. Although we were also 
unable to pinpoint the temporal sequence in the occurrence 
of celiac disease and the bariatric surgery procedure, the study 
nevertheless provides important associations that require 
further study.

Despite the limitations, our study has several strengths. 
It included the largest number of patients from a nationwide 
sample evaluating trends and outcomes over a period of ten 
years among morbidly obese patients with celiac disease, 
including several racial/ethnic groups. This minimizes the 
possible biases that may be seen in single-center studies and 
also provides data to generalize our observations to clinical 
practice in the United States. Furthermore, we have included a 
vast array of relevant outcomes (i.e., renal failure, pneumonia, 
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sepsis, strictures, fistulae, thromboembolic events, malnutrition 
and micronutrient deficiency), which would reliably indicate a 
response to bariatric surgery above and beyond the percentage 
weight loss and change in BMI.

In conclusion, our study demonstrated the safety of 
bariatric surgery and its association with a lower rate of 
complications and adverse events, and an improvement in 
multiple comorbid conditions in patients with celiac disease. 
Additionally, we noted that an increasing number of celiac 
disease patients present with higher BMI. One plausible reason 
for this rise in morbid obesity in these patients in addition to 
the current obesity epidemic is the role of a gluten-free diet. 
Our results highlight the need to screen celiac patients early 
in the disease course for bariatric surgery to possibly prevent 
long-term celiac disease and obesity-related complications. 
Furthermore, it may be prudent to routinely screen obese 
patients for celiac disease during a preoperative evaluation 
for bariatric surgery. We suggest that patients with celiac 
disease who undergo bariatric surgery may have a higher risk 
of developing postoperative strictures and may need a closer 

follow up to identify and treat these strictures early. Likewise, 
patients with morbid obesity and celiac disease who undergo 
bariatric surgery are at higher risk of vitamin D deficiency 
and should be tested for deficiencies and supplemented 
routinely to prevent long-term complications. Ultimately, 
future prospective trials are needed to validate these findings. 
However, based upon the results of our population-based 
study, bariatric surgery appears to be a safe procedure in 
morbidly obese patients with celiac disease.
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Summary Box

What is already known:

•	 The	mainstay	of	management	in	patients	with	celiac	
disease involves the elimination of gluten from diet; 
however, a majority of these patients experience a 
paradoxical weight gain with this approach

•	 Excessive	 weight	 gain	 and	 morbid	 obesity	
may lead to an overall increase in morbidity 
(i.e.,  cardiovascular disease, type  2 diabetes 
mellitus, cancer) and all-cause mortality

•	 Bariatric	 surgery	 provides	 the	 highest	 level	 of	
weight loss and improvement in weight-related 
comorbidities. However, no large-scale studies 
have investigated bariatric surgery in morbidly 
obese celiac disease patients

What the new findings are:

•	 Bariatric	surgery	appears	to	be	safe	and	effective	in	
increasing weight loss and reducing morbidity in 
severely obese celiac patients

•	 This	 is	 the	 first	 ever	 study	 to	 utilize	 an	 inpatient	
database to examine trends in bariatric surgery 
and related clinical outcomes in a hospitalized 
population of morbidly obese patients with celiac 
disease

•	 Celiac	 patients	 who	 underwent	 bariatric	 surgery	
had overall better outcomes with no difference in 
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reduction surgery in the management of this 
population
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