ORIGINAL ARTICLE

CLINICAL GASTROENTEROLOGY

HIGHLIGHTS

e Propensity-matched U.S. multicenter
cohort (450 per group).

e Higher 90-day colectomy in anorexic
patients (OR 2.26; P=0.005).

e Higher 90-day mortality in anorexic
patients (OR 1.46; P=0.014).

¢ No significant difference in PEG or
parenteral nutrition.

e Anorexia is linked to worse
short-term ischemic colitis
outcomes.
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ABSTRACT - Background — Ischemic colitis arises from a reduction in mes-
enteric blood flow, a condition often aggravated by factors such as severe
dieting observed in individuals with anorexia nervosa which compromise
the gastrointestinal vasculature, increasing the susceptibility to ischemic
injury. Objective — This study aims to rigorously compare three-month
clinical outcomes, including colectomy rates, mortality, and other compli-
cations, between anorexic and non-anorexic patients diagnosed with is-
chemic colitis. Methods — A validated multicenter database of more than
70 different healthcare systems across the United States was utilized. The
population was divided into, Cohort 1 that consisted of anorexic patients
with ischemic colitis and Cohort 2 which consisted of non-anorexic pa-
tients with ischemic colitis. After propensity score matching, a total of 450
patients were identified in each cohort. Outcomes were assessed over
a 90-day period following the index event of ischemic colitis diagnosis.
Kaplan-Meier curves and risk analyses were conducted to evaluate mor-
tality, parenteral nutrition requirement, PEG placement and colectomy
rates. Results — At three months, anorexic patients demonstrated signifi-
cantly higher colectomy rates odds ratio (OR) of 2.262 (95%CI: 1.269—
4.031, P=0.005) and mortality with an OR of 1.462 (95%CI: 1.079-1.981,
P=0.014) compared to their non-anorexic counterparts. The differences
in PEG insertion and PN (parenteral nutrition) use were not statistically
significant. Conclusion — Anorexic patients with ischemic colitis experi-
ence significantly worse short-term outcomes, including higher rates of
mortality and colectomy, compared to their non-anorexic counterparts.

Keywords — Anorexia nervosa; ischemic colitis; colectomy; parenteral nutri-

tion; surgical complications.
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INTRODUCTION

Anorexia nervosa (AN) is a rare but potentially life-
-threatening psychiatric condition with multiple com-
plications ranging from severe weight loss, malnutri-
tion and severe multiorgan damage. It predominantly
affects adolescent women"?. According to the Ameri-
can Psychiatric Association’s Diagnostic and Statistical
Manual (DSM-V), all 3 of the following criteria must
be met for a diagnosis of anorexia nervosa: A) restric-
tion of energy intake relative to requirements, leading
to a significant low body weight in the context of the
age, sex, developmental trajectory, and physical heal-
th. B) intense fear of gaining weight or becoming fat
or persistent behavior that interferes with weight gain.
O) disturbance in the way body weight is perceived®.

Ischemic colitis is characterized by an acute re-
duction in blood flow to the colon, which can lead
to varying degrees of intestinal necrosis and damage.
The most common risk factors predisposing to this
condition include age greater than 60 years, diabetes
mellitus, hypertension, dyslipidemia, peripheral vas-
cular disease, cerebral infarction, hypoalbuminemia,
and constipation®” Mesenteric venous thrombosis
can also cause intestinal ischemia and is usually rela-
ted to thrombophilia, trauma, or local inflammatory
changes such as pancreatitis and diverticulitis®®1?,

There are various pathophysiological mechanisms
leading to gastrointestinal dysfunction in patients with
Anorexia Nervosa. These include delays in gastric
motility, gastric emptying and intestinal transit. They
may also occur due to severe malnutrition leading to
electrolyte imbalances or from symptoms such as self-
-induced purging or even the refeeding process. They
contribute to various complications, by impairing both
the structure and functional integrity of the gastroin-
testinal tract leading to decreased blood flow!1?,

Ischemic colitis is a very rare complication of AN,
there are very few reported cases of anorexia nervo-
sa resulting in small bowel and colonic ischemia, the
majority resulting in mortality+1”.

This study aims to rigorously compare three-mon-
th clinical outcomes, including colectomy rates, mor-
tality, and other complications, between anorexic and
non-anorexic patients diagnosed with ischemic colitis,
providing valuable insight into the unique risks and
management challenges faced by these patients.
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METHODS

A validated multicenter and research platform da-
tabase of more than 70 different healthcare syste-
ms with over 130 million patients across the United
States was utilized to construct this study. Patients
aged =18 years were excluded. Studied patient po-
pulation was divided into, Cohort 1 that consisted of
anorexic patients with ischemic colitis and Cohort 2
which consisted of non-anorexic patients with ische-
mic colitis. After propensity score matching, a total of
450 patients were identified in each cohort (FIGURE
1. Outcomes were assessed over a 90-day period
following the index event of ischemic colitis diag-
nosis. Kaplan-Meier curves and risk analyses were
conducted to evaluate mortality, parenteral nutrition
requirement, percutaneous endoscopic gastrostomy
(PEG) tube placement and colectomy rates.

RESULTS

At three months, anorexic patients demonstra-
ted significantly higher colectomy rates compared to
their non-anorexic counterparts, with an odds ratio
(OR) of 2.262 (95%CI: 1.269—-4.031, P=0.005), depic-
ting a strong association between anorexia and the
increased need for surgical intervention. Mortality
was also markedly elevated in anorexic patients, with
an OR of 1.462 (95%CI: 1.079-1.981, P=0.014), reflec-
ting a heightened risk of death in this population.
PEG insertion was more frequent among anorexic
patients (3.7%) compared to non-anorexic patients
(2.3%), this difference was not statistically significant
(OR 1.669, 95%CI: 0.749-3.720, P=0.206). Similarly,
the use of parenteral nutrition was higher in ano-
rexic patients (8.8%) as compared to non-anorexic
patients (7.1%), however there was no statistically
significant association, with an OR of 1.272 (95%CI:
0.773-2.091, P=0.343) (FIGURE 2). These findings hi-
ghlight the critical and complex nature of managing
anorexia-associated ischemic colitis, with a pronoun-
ced impact on surgical and survival outcomes.

DISCUSSION

The primary outcome in our study demonstrated
significantly worse 3-month outcomes of colectomy
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Comparison of Demographics and Comorbidities Before and After Propensity Score Matching

Cohort 1: Anorexia Patients with Ischemic Colitis
Cohort 2: Anorexia Patients without Ischemic Colitis

Category Before Before Before After After After
Matching Matching Matching (Std Matching Matching Matching
(Cohort 1) (Cohort 2) Diff.) (Cohort 1) (Cohort 2) (Std Diff.)
Current Age (Mean + SD) 70.6 = 14.6 713+ 14.4 0.048 70.6 = 14.7 71.4 =151 0.056
Age at Index (Mean = SD) 67.3 + 14.6 67.3 + 14.6 0.002 67.3 £ 14.7 68.2 + 15.4 0.061
White (%) 61.2% (278) 70.5% (5948) 0.196 61.6% (277) | 58.9% (265) 0.055
Female (%) 49.3% (224) 58.0% (4890) 0.173 49.8% (224) | 51.3% (231) 0.031
Black/African American (%) 12.1% (55) 8.0% (679) 0.135 12.2% (55) 12.7% (57) 0.013
Asian (%) 3.3% (15) 3.0% (250) 0.020 3.3% (15) 4.0% (18) 0.035
Type 2 Diabetes Mellitus (%) | 24.2% (110) 27.7% (2334) 0.078 24.2% (109) | 23.8% (107) 0.010
Hypertension (%) 67.4% (306) 59.3% (5005) 0.168 67.3% (303) 63.1% (284) 0.089
GERD (%) 44.9% (204) 32.7% (2763) 0.252 44.4% (200) | 44.2% (199) 0.004
Nicotine Dependence (%) 42.5% (193) 18.9% (1591) 0.531 42.0% (189) 35.6% (160) 0.133
CKD (%) 24.7% (112) 20.4% (1718) 0.103 24.4% (110) | 23.8% (107) 0.016
Alcohol Abuse (%) 12.6% (57) 4.5% (377) 0.293 12.2% (55) 10.2% (46) 0.063

Standardized Differences Before and After Propensity Score Matching

Before Matching (Std Diff.)
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FIGURE 1. Comparison of demographics and comorbidities of anorexic group vs non anorexic group before and after propensity score matching.
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FIGURE 2. Rates of outcomes and forest plot depicting odds of events occuring between anoxeric and non anoxeric groups.
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and mortality in anorexic patients with ischemic coli-
tis compared to non-anorexic patients. The anorexic
cohort demonstrated significantly higher colectomy
rates (OR 2.262, P=0.005) as compared to the non-
-anorexic patient cohort.

Mortality was also markedly elevated in anorexic
patients, with an OR of 1.462 (95%CI: 1.079-1.981,
P=0.014), reflecting a heightened risk of death in this
population and the increased need for surgical inter-
vention in the anorexic population. The pathophy-
siology results from non-occlusive mesenteric ische-
mia, leading to necrotizing ischemic colitis caused
due to dehydration, severe malnutrition and elec-
trolyte imbalances leading to decreased perfusion in
the mesenteric circulation"®1?.

Sakka S et al., in their early case report describe
a fulminant case of necrotizing colitis in a young
female patient with anorexia nervosa requiring co-
lectomy and emphasize on ischemic colitis as a true
complication of anorexia nervosa“”. In their case
report and literature review, Strand et al. emphasize
the necessity of urgent surgical intervention for is-
chemic colitis in patients with anorexia nervosa—hi-
ghlighting its high mortality rate of up to 80%—and
note that all survivors underwent either partial or
complete bowel resection®”.

Foran AT et al., describe another case report of a
young female with anorexia nervosa who developed
ischemic colitis and underwent a hemi-colectomy.
The report further highlights the frequency of colec-
tomy rates and the importance of appropriate radio-
logical and surgical input®V.

PEG insertion was more prevalent among anore-
xic patients, but there was no statistically significant
difference (OR 1.669, 95%CI: 0.749-3.720, P=0.200).
Similarly, the use of parenteral nutrition (PN) was
more common in anorexic patients but showed no
statistically significant association with anorexia, with
an OR of 1.272 (95%CI: 0.773-2.091, P=0.343). Scha-
pira B et al. is their case report describe a female
patient with necrotizing colitis requiring bowel re-
section managed with parenteral nutrition and bowel
rest for 7 days post operatively following which ente-
ral nutrition was reintroduced"”.

Diamanti A et al. emphasize the critical role that
nutrition plays in the recovery of malnourished ano-
rexic patients with ischemic colitis and describes pa-

renteral nutrition as the cornerstone to aid recovery
when enteral nutrition is not tolerated. The report
emphasizes the better survival outcomes associated
with nutritional supplementation®”. Enteral feeding
via PEG is recommended in anorexic patients who
require chronic supplemental nutrition due to the
risks associated with long-term TPN"522,

The mean age of patients in both cohorts (appro-
ximately 70-71 years) aligns with the understanding
that ischemic colitis is most common in older adults”.

Hypertension, diabetes mellitus, and cerebral in-
farction have been identified as the most common
risk factors and comorbidities for ischemic colitis in
population-based studies.

Cubiella Fernandez J. et al., in their case-control
study identified that diabetes, dyslipidemia, heart fai-
lure, peripheral arterial disease and use of digoxin
and aspirin were independently associated with the
development of ischemic colitis?.

The higher rate of alcohol abuse in anorexic pa-
tients with ischemic colitis is consistent with previous
findings. Watahiki Y. et al., in their study identified
alcohol consumption as potentially increasing the
risk of mesenteric ischemia through multiple me-
chanisms, including suppression of fibrinolysis and
mesenteric vasoconstriction by suppressing endothe-
lium-dependent vasorelaxation®?.

The propensity score matching balanced most
variables, reducing them below the threshold of
0.1. Nicotine dependence was slightly above the
threshold (std diff=0.133). This confirms that anore-
xia is independently associated with increased rates
of colectomy and mortality independent of demogra-
phic characteristics and comorbid conditions.

The high prevalence of nicotine dependence
among anorexic patients with ischemic colitis aligns
with established research. Sherid M. et al., in their
multicenter retrospective study found that current
smoking status was identified as a significant risk
factor for recurrence of ischemic colitis, with 50% of
patients in the recurrent ischemic colitis group being
current smokers compared to only 18.7% in the non-
-recurrent group®. Karban A et al., in their study
indicate that smoking affects intestinal blood flow
differently depending on the site of inflammation,
potentially explaining the differing effects on various
gastrointestinal conditions®?.
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The limitations of this study include the poten-
tial for bias due to unmeasured confounders such
as the nutritional status of patients beyond anorexia,
socio-economic status, treatment adherence and sur-
vivor bias. Although the data was obtained from a
validated multicenter and research platform database
of more than 70 different healthcare systems with
over 130 million patients across the United States, the
electronic records might have errors in timely data
entry of lab values, comorbidities and even diagno-
sis. The propensity matching model often discards a
wide population of unmatched cases, thus reducing
the power of the unmatched pool. This could be the
reasoning behind the more uncommon conditions
like PEG insertion and TPN not reaching statistical
significance.

Although there are multiple case reports docu-
menting ischemic colitis as a complication of anore-
xia nervosa*'” there is a paucity of studies descri-
bing the clinical outcomes and mortality rates in this
population. This highlights the importance for incre-
ased clinical vigilance, prevention strategies, and the
need for early intervention protocols for ischemic
colitis in patients with anorexia nervosa.

Despite the findings of our retrospective study
demonstrating a significant association between
anorexia nervosa and increased rates of colectomy
and mortality, prospective controlled trials are ne-

eded to address hidden confounding factors and
form a causal relationship.

CONCLUSION

Anorexic patients with ischemic colitis experien-
ce significantly worse short-term outcomes, including
higher rates of mortality and colectomy, compared to
their non-anorexic counterparts. These findings reflect
the importance of prompt recognition and aggressi-
ve management of ischemic colitis in this vulnerable
population, where preexisting physiological stressors
such as severe malnutrition and compromised vascu-
lar integrity may exacerbate disease severity.
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RESUMO - Contexto — A colite isquémica resulta da reducio do fluxo sanguineo mesentérico, uma condi¢do frequentemente agravada

por fatores como dietas restritivas observadas em individuos com anorexia nervosa, que comprometem a vascularizacdo gastroin-
testinal, aumentando a suscetibilidade a lesoes isquémicas. Objetivo — Este estudo visa comparar rigorosamente os desfechos clini-
cos em trés meses, incluindo taxas de colectomia, mortalidade e outras complicacdes, entre pacientes anoréxicos e nao anoréxicos
diagnosticados com colite isquémica. Métodos — Foi utilizada uma base de dados multicéntrica validada, abrangendo mais de 70
sistemas de satde diferentes nos Estados Unidos. A populacio foi dividida em duas coortes: a Coorte 1, composta por pacientes
anoréxicos com colite isquémica, e a Coorte 2, composta por pacientes ndo anoréxicos com colite isquémica. Apds o pareamento
por escore de propensio, foram identificados 450 pacientes em cada coorte. Os desfechos foram avaliados durante um periodo de
90 dias apOs o diagnostico inicial de colite isquémica. Curvas de Kaplan-Meier e andlises de risco foram realizadas para avaliar a
mortalidade, a necessidade de nutri¢ao parenteral, a colocacio de sonda de gastrostomia endoscopica percutinea (PEG) e as taxas
de colectomia. Resultados — Aos trés meses, pacientes anoréxicos apresentaram taxas significativamente maiores de colectomia,
com uma razao de chances (OR) de 2,262 (IC95%: 1,269—4,031, P=0,005) e de mortalidade, com uma OR de 1,462 (IC95%: 1,079—
1,981, P=0,014), em comparacio com pacientes nao anoréxicos. As diferencas na inser¢io de sonda de gastrostomia endoscopica
percutanea (PEG) e no uso de nutricio parenteral (NP) ndo foram estatisticamente significativas. Conclusao — Pacientes anoréxicos
com colite isquémica apresentam desfechos de curto prazo significativamente piores, incluindo maiores taxas de mortalidade e
colectomia, em compara¢io com pacientes nao anoréxicos.
Palavras-chave — Anorexia nervosa; colite isquémica; colectomia; nutricdo parenteral; complicacdes cirtrgicas.
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