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Abstract

Background: Due to the high prevalence of obesity in adults, nutrition support clinicians are encountering greater numbers of obese
patients who require nutrition support during hospitalization. The purpose of this clinical guideline is to serve as a framework for the
nutrition support care of adult patients with obesity. Method: A systematic review of the best available evidence to answer a series of
questions regarding management of nutrition support in patients with obesity was undertaken and evaluated using concepts adopted
from the Grading of Recommendations, Assessment, Development and Evaluation working group. A consensus process, that includes
consideration of the strength of the evidence together with the risks and benefits to the patient, was used to develop the clinical guideline
recommendations prior to multiple levels of external and internal review and approval by the A.S.P.E.N. Board of Directors. Questions:
(1) Do clinical outcomes vary across levels of obesity in critically ill or hospitalized non—intensive care unit (ICU) patients? (2) How
should energy requirements be determined in obese critically ill or hospitalized non-ICU patients? (3) Are clinical outcomes improved
with hypocaloric, high protein diets in hospitalized patients? (4) In obese patients who have had a malabsorptive or restrictive surgical

procedure, what micronutrients should be evaluated? (JPEN J Parenter Enteral Nutr. 2013;37:714-744)
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Background

As of June 2013, the American Medical Association recog-
nized obesity as a disease that requires medical treatment.'?
Based on the National Health and Nutrition Examination
Survey 2009-2010, the prevalence of obesity in the United
States is 35.5% in adult men, 35.8% in adult women, including
4.4% and 8.2% respectively with body mass index (BMI) > 40
kg/m*? Thus, nutrition support clinicians are likely to care for
obese patients, particularly during hospital admissions. While
nutrition support clinicians care for patients across a broad
range of clinical settings, the bulk of publications available for
this clinical guideline have come from hospitalized patients.
Furthermore, since the clinical acuity of patients admitted to
intensive care units (ICUs) is much higher than those who are
not critically ill, for this guideline most recommendations have
been made separately for these 2 groups of obese hospitalized
patients when data were available.

Bariatric surgery is a common treatment for patients who
have severe obesity, with estimates of approximately 200,000
adults treated with bariatric surgery annually in the United
States.' Since these procedures are designed to limit the
patient’s nutrient intake as a strategy to promote significant
and durable weight loss, patients treated with these procedures
may require nutrition care. Thus, the purpose of this clinical

guideline is to guide clinicians on the nutrition support care of
hospitalized adult patients who have obesity.
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Method

The American Society for Parenteral and Enteral Nutrition
(A.S.P.E.N.) is an organization comprised of healthcare profes-
sionals representing the disciplines of medicine, nursing, phar-
macy, dietetics, and nutrition science. The mission of
A.S.P.E.N. is to improve patient care by advancing the science
and practice of clinical nutrition and metabolism. A.S.P.E.N.
vigorously works to support quality patient care, education,
and research in the fields of nutrition and metabolic support in
all healthcare settings. These clinical guidelines were devel-
oped under the guidance of the A.S.P.E.N. Board of Directors.
Promotion of safe and effective patient care by nutrition sup-
port practitioners is a critical role of the A.S.P.E.N. organiza-
tion. A.S.P.E.N. has been publishing clinical guidelines since
1986.%"

These A.S.P.E.N. clinical guidelines are based on general
conclusions of health professionals who, in developing such
guidelines, have balanced potential benefits to be derived from
a particular mode of medical therapy against certain risks
inherent with such therapy. However, the professional judg-
ment of the attending health professional is the primary com-
ponent of quality medical care. Because guidelines cannot
account for every variation in circumstances, the practitioner
must always exercise professional judgment in their applica-
tion. These clinical guidelines are intended to supplement, but
not replace, professional training and judgment.

A.S.P.E.N. clinical guidelines has adopted concepts of the
Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) working group.'®'" A full description of
the methodology has been published.”® Briefly, specific clini-
cal questions where nutrition support is a relevant mode of
therapy are developed and key clinical outcomes are identified.
Acrigorous search of the published literature is conducted, each
included study assessed for research quality, tables of findings
developed, the body of evidence for the question evaluated and
graded. Randomized controlled clinical trials are initially
graded as strong evidence, but may be downgraded in quality
based on study limitations. Controlled observational studies
are initially graded as weak evidence, but may be graded down
further based on study limitations or upgraded based on study
design strengths. In a consensus process, the authors make rec-
ommendations for clinical practice that are based on the evi-
dence review assessed against consideration of the risks and
benefits to patients. Recommendations are graded as strong
when the evidence is strong and/or the risk vs benefit analysis
is strong. Weak recommendations may be based on weaker
evidence and/or weaker trade-offs to the patient. When limited
research is available to answer a question, the recommendation
is for further research to be conducted.

The guideline authors represent a range of academic and
clinical expertise (medicine, dietetics, nursing, pharmacy). The
external and internal expert reviewers, including the A.S.P.E.N.
Board of Directors, have a similar breadth of professional
expertise. This clinical guideline is planned for revision in 2018.

The questions are summarized in Table 1. With the assis-
tance of a reference librarian a search was conducted in
PubMed, EMBASE, and CINAHL on August 1, 2012, and
updated May 2, 2013, using inclusion criteria of adult subjects,
English language, randomized controlled trials, observational
studies, and publications over the past 10 years. Search terms
“obesity,” “clinical outcomes,” “mortality,” “infection,” “par-
enteral nutrition,” and “enteral nutrition” were applied in vari-
ous combinations for questions 1-3. For question 1, 31 articles
met the inclusion criteria. For question 2, 9 articles that
described measures in hospitalized or clinical populations of
obese patients and that reported data with accuracy and bias
rates were included. For question 3, the time limitation was
relaxed to obtain all published information on the topic, yield-
ing 8 articles. For question 4, search terms of “copper,” “zinc,”
“iron,” “selenium,” “vitamin deficiency,” “nutrient defi-
ciency,” “gastric bypass,” “biliopancreatic diversion,” “vita-
min D,” and “bariatric surgery” were used in various
combinations with a time limitation of the past 10 years, which
yielded 22 articles.

ELINT3

Results

Question 1: Do Clinical Outcomes Vary
Across Levels of Obesity in Critically Il or
Hospitalized Non-ICU Patients? (Tables 2-3)

Recommendation

la. Critically ill patients with obesity experience more
complications than patients with optimal BMI levels. Nutri-
tion assessment and development of a nutrition support plan
is recommended within 48 hours of ICU admission (strong).
Evidence Grade: Low.

1b. All hospitalized patients, regardless of BMI, should be
screened for nutrition risk within 48 hours of admission, with
nutrition assessment for patients who are considered at risk
(strong).
Evidence Grade: Low.

Rationale. Clinical outcomes in patients with obesity may be
impacted by numerous factors, including comorbid conditions,
associated metabolic changes and any modifications in clinical
care (including nutrition support) that are made on behalf of
the obese patient. The available studies comparing outcomes of
mortality, length of stay (LOS), and complications in obese
ICU and non-ICU patients are limited by their retrospective
database evaluation,”'* by a relatively small number of obese
subjects,***3*! or by overall small sample size.?>2+253134:39-43
In particular, mortality outcomes are varied, depending on
these factors. To address concerns about limitations in statisti-
cal power for the outcome of mortality, we considered the evi-
dence from 8 studies with more than 300 obese subjects. One
found increased mortality in obese trauma patients,*' 5 reported
reduced mortality in mixed ICU types,”=>**5 and 3 reported
no difference in mortality.**** LOS in the ICU was not
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Table 1. Nutrition Support Clinical Guideline Recommendations in Adult Patients With Obesity.

Question

Recommendation

Recommendation Grade and
Evidence Quality

1. Do clinical outcomes vary across levels
of obesity in critically ill or hospitalized
non-ICU patients?

la. Critically ill patients with obesity experience more
complications than patients with optimal BMI levels.
Nutrition assessment and development of a nutrition

Recommendation: Strong
Evidence: Low

support plan is recommended within 48 hours of ICU

admission.

1b. All hospitalized patients, regardless of BMI, should be
screened for nutrition risk within 48 hours of admission,

Recommendation: Strong
Evidence: Low

with nutrition assessment for patients who are considered

at risk.
2. How should energy requirements be
determined in obese critically ill or
hospitalized non-ICU patients?

2a. In the critically ill obese patient, if indirect calorimetry
is unavailable, energy requirements should be based on
the Penn State University 2010 predictive equation, or

Recommendation: Strong
Evidence: High

the modified Penn State equation if the patient is over the

age of 60 years.

2b. In the hospitalized obese patient, if indirect calorimetry
is unavailable and the Penn State University equations

Recommendation: Weak
Evidence: Moderate

cannot be used, energy requirements may be based on
the Mifflin—St Jeor equation using actual body weight.

3. Are clinical outcomes improved with
hypocaloric, high protein diets in
hospitalized patients with obesity?

3a. Clinical outcomes are at least equivalent in patients
supported with high protein, hypocaloric feeding to those
supported with high protein, eucaloric feeding. A trial of

Recommendation: Weak
Evidence: Low

hypocaloric, high protein feeding is suggested in patients
who do not have severe renal or hepatic dysfunction.
Hypocaloric feeding may be started with 50%-70% of
estimated energy needs or < 14 kcal/kg actual weight.
High protein feeding may be started with 1.2 g/kg actual
weight or 2-2.5 g/kg ideal body weight, with adjustment
of goal protein intake by the results of nitrogen balance

studies.

3b. Hypocaloric, low protein feedings are associated with
unfavorable outcomes. Clinical vigilance for adequate

Recommendation: Weak
Evidence: Low

protein provision is suggested in patients who do not
have severe renal or hepatic dysfunction.

4. In obese patients who have had a
malabsorptive or restrictive surgical
procedure, what micronutrients should be
evaluated?

4. Patients who have undergone sleeve gastrectomy, gastric
bypass, or biliopancreatic diversion + duodenal switch
have increased risk of nutrient deficiency. In acutely ill
hospitalized patients with history of these procedures,

Recommendation: Weak
Evidence: Low

evaluation for evidence of depletion of iron, copper, zinc,
selenium, thiamine, folate, and vitamins B12 and D is
suggested as well as repletion of deficiency states.

ICU, intensive care unit.

significantly different in obese than nonobese subjects in the
single large study reporting this outcome.* Studies with more
than 300 obese patients reported more complications in obese
than nonobese patients,”*’ as did 3 smaller studies in trauma
patients.***"* One large study in patients admitted to the med-
ical ICU observed no difference in complications in obese than
nonobese patients.” These complications may impact adjunc-
tive nutrition care and thus support our consensus that an early
nutrition assessment (as for all critically ill patients) and care
plan is indicated.

In the hospitalized, non—critically ill obese patient, 2
studies had more than 300 obese patients. One of these in
surgical patients reported lower mortality and hospital

LOS,* while a study of patients with myocardial infarction
reported higher mortality and no difference in complica-
tions.*’ Further research is very likely to change our assess-
ment of the outcomes associated with obesity in non-ICU
patients. However, all patients should be screened for nutri-
tion risk, and those who are at risk further assessed for nutri-
tion status and potential development of a nutrition support
care plan.'

Clearly, more prospective, adequately powered outcomes
research is needed to clarify the risks associated with varying
levels of obesity in hospitalized ICU and non-ICU patients.
Studies that include measures of inflammation, body composi-
tion (with a focus on lean body mass), and micronutrient status
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Table 3. GRADE Table Question 1: Do Clinical Outcomes Vary Across Levels of Obesity in Critically I11 or Hospitalized Non-ICU

Patients?
uantity, Type rade for verall Evidence
Quantity, T Grade fi Overall Evid
Comparison Outcome of Evidence Findings Outcome GRADE
ICU patients
Obese vs optimal BMI Mortality (large studies) 8 OBS 1 increased?! Low Low
5 decreased® 7424443
2 no difference™*®
Hospital LOS (large studies) 4 OBS 3 increased?>*** Low
1 no difference*
Complications 6 OBS 5 increased® 7404 Low
1 no difference®
BMI > 40 kg/m* vs optimal BMI Mortality (large studies) 4 OBS 1 decreased* Low
3 no difference”***
Hospital LOS (large studies) 4 OBS 2 increased®** Low
2 no difference**®
Non-ICU patients
Obese vs optimal BMI Mortality 2 OBS 1 increased*’ Low

1 no difference’

ICU, intensive care unit; LOS, length of stay; OBS, observational study.

would be especially helpful. Finally, nutrition support inter-
ventions that aim to improve clinical outcomes are needed in
this population.

Question 2: How Should Energy
Requirements Be Determined in Obese
Critically Ill or Hospitalized Non-ICU
Patients? (Table 4)

Recommendation

2a. In the critically ill obese patient, if indirect calorimetry
is unavailable, energy requirements should be based on the
Penn State University 2010 predictive equation or the modi-
fied Penn State University equation if the patient is over the
age of 60 years (strong).
Evidence Grade: High.

2b. In the hospitalized obese patient, if indirect calorimetry
is unavailable and the Penn State University equations cannot
be used, energy requirements may be based on the Mifflin—St
Jeor equation using actual body weight (weak).
Evidence Grade: Moderate.

Rationale. Most studies recommend the use of indirect calo-
rimetry to measure resting energy expenditure (REE); how-
ever, some patients do not meet valid testing criteria, and
most facilities do not have indirect calorimeters. Avoiding
energy overfeeding is an important goal; therefore either REE
or use of a predictive equation to approximate REE is an
essential part of nutrition assessment. In the critically ill,
ventilator-dependent obese patient, the Penn State University
(PSU) predictive equation most accurately predicts REE
compared with others (including Harris—Benedict, Mifflin—St

Jeor, Swinamer, and Ireton-Jones). Frankenfield and col-
leagues compared multiple predictive equations with REE in
patients with BMI > 30 kg/m” and found the PSU equation to
have the highest prediction accuracy of 70% ( =+ 10% of REE)
with the least bias or the lowest likelihood of over or under-
estimation.”® In another comparison study in critically ill
patients with BMI > 45 kg/m?, accuracy of the PSU equation
was highest at 76% ( + 10% of REE) compared with other
equations studied.’! In the older critically ill obese patient ( >
60 years) with BMI > 30, a modified PSU appears to be more
accurate than the original PSU.”> When compared with the
unmodified version, the modified PSU was found to have an
accuracy rate of 70% ( £ 10% of REE) vs 58% (P = .04).”°
Further, in a case series of 7 patients (including 2 obese
patients) with REE measured continuously for 7 days, the
prediction error using the PSU equation was only a total of
—468 £ 642 kcal (=3.7 £ 5.1%) over 1 week.”

The PSU equations™ are as follows:

Younger obese patients:

e RMR (kcal/d) = MSJ(0.96) + Tmax(167) + VE(31)
-6212

Older obese patients:

e RMR (kcal/d) = MSJ(0.71) + Tmax(85) + VE(64)
—3085

e o Where MSJ = Mifflin—St Jeor equation (below); V.=
minute ventilation (L/minute); T = maximum tem-
perature in prior 24 hours in degrees C

In the mixed ICU and non-ICU patients, the evidence is
more difficult to assess due to several important variables. The
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5 studies reviewed compared multiple predictive equations
(Harris—Benedict, Schofield, Mifflin—St Jeor, and others) with
REE but did not include all the same predictive equations in
each. All included very small samples of obese patients, 1
reported on data collected in 1991,>* and 1 used measures from
2 different calorimeter devices.” Accuracy (£ 10% of REE)
varied among the equations studied with Mifflin—St Jeor (MSJ)
demonstrating the highest accuracy at 70%°-86%"" compared
with 50% for Harris—Benedict with adjusted weight™ and
50%, 62%*-69%"" for Harris—Benedict using actual weight.
In addition, significant bias> and prediction errors’*"’
measured that could result in undesired weight changes when
applied to specific patients. The error for MSJ, however, was
lower than that demonstrated with Harris—Benedict using
actual weight.”®’
The MSJ*® equations are as follows:

e Men (kcal/day) =5 + 10 x Weight (kg) + 6.25 x Ht(cm)
-5 x Age(y)

e Women (kcal/day) =—-161 + 10 x Weight (kg) + 6.25 x
Ht(cm) — 5 x Age(y)

Whether provision of energy requirements based on REE
provides superior clinical outcomes in hospitalized patients to
those with energy needs estimated by a predictive equation has
not yet been evaluated in patients with obese or optimal BMI.

Question 3: Are Clinical Outcomes Improved
With Hypocaloric, High Protein Diets in
Hospitalized Patients With Obesity? (Tables
5-6)

Recommendation

3a. Clinical outcomes are at least equivalent in patients
supported with high protein hypocaloric feeding to those sup-
ported with high protein eucaloric feeding. A trial of hypoca-
loric high protein feeding is suggested in patients who do not
have severe renal or hepatic dysfunction (weak). Hypocaloric
feeding may be started with 50%-70% of estimated energy
requirements or < 14 kcal/kg actual weight. High protein feed-
ing may be started with 1.2 g/kg actual weight or 2-2.5 g/kg
ideal body weight, with adjustment of goal protein intake by
the results of nitrogen balance studies.
Evidence Grade: Low.

3b. Hypocaloric low protein feedings are associated with
unfavorable outcomes. Clinical vigilance for adequate protein
provision is suggested in patients who do not have severe renal
or hepatic dysfunction (weak).
Evidence Grade: Low.

Rationale. Insulin resistance, glucose intolerance, hyperlipid-
emia, nonalcoholic fatty liver disease, and hypoventilation
syndrome are more prevalent in patients with obesity than non-
obese patients.”’ As a result, the hospitalized patient with

obesity is susceptible to experiencing complications associated
with overfeeding. Because of these concerns, hypocaloric,
high protein regimens have been designed by clinicians in an
effort to minimize potential overfeeding complications while
simultaneously achieving net protein anabolism.

Hypocaloric feeding is defined as providing a caloric intake
less than measuredor estimated energy expenditure whereas
eucaloric feeding is intended to provide a caloric intake suffi-
cient to meet caloric needs as assessed by measured energy
expenditure. Hypercaloric feeding is the provision of a caloric
intake greater than caloric requirements. Hypocaloric, high
protein feeding is often mistaken for permissive underfeeding.
Permissive underfeeding allows for both protein and caloric
deficits whereas the intent of hypocaloric, high protein diets is
to provide only a calorie deficit while ensuring adequate pro-
tein intake.

Four comparative studies and 2 case series exam-
ined the use of hypocaloric, high protein nutrition therapy for
hospitalized patients with obesity. The hypocaloric, high pro-
tein diets contained average intakes ranging from 90 gto 140 g
of protein and 900 kcals to 1300 kcals daily (Table 4).
Significantly improved clinical outcomes, as evidenced by
decreased LOS in the ICU, decreased duration of antibiotic
therapy, and a trend toward decreased days of mechanical ven-
tilation, were suggested in a single small observational study
examining hypocaloric, high protein diets vs eucaloric, high
protein diets for critically ill trauma patients with obesity.®'
Positive clinical outcomes were also noted for use of hypoca-
loric, high protein feeding in 2 observational case series of sur-
gical patients with obesity.”** In the only randomized
controlled trial that examined clinical outcomes,” no differ-
ence in mortality or length of hospital stay was found for hos-
pitalized patients with obesity who received hypocaloric high
protein feeding when compared with eucaloric high protein
diets. All 3 comparative studies’”®' indicated that nutrition out-
comes, such as nitrogen balance and serum protein response,
were similar between eucaloric and hypocaloric feeding in the
presence of adequate protein intake. However, 1 large observa-
tional study indicated a worsened 60-day mortality rate when a
hypocaloric diet was combined with a low protein intake (aver-
age daily caloric and protein intakes of 1000 kcals and 46 g,
respectively) and given to hospitalized patients with Class II
(BMI 35-39.9 kg/m?) obesity.*

The current literature, which includes a total of 163 patients
supported with hypocaloric, high protein regimens, indicates
that clinical outcomes for hospitalized patients with obesity are
at least equivalent, if not improved, by the provision of hypo-
caloric feeding when adequate protein intake is given to
achieve net protein anabolism. A large randomized controlled
trial is warranted to ascertain whether hypocaloric, high pro-
tein nutrition therapy offers a significant therapeutic advantage
over eucaloric or hypercaloric feeding with respect to clinical
outcomes and avoidance of complications from overfeeding
for hospitalized patients with obesity.
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Table 6. GRADE Table Question 3: Are Clinical Outcomes Improved With Hypocaloric, High Protein Diets in Hospitalized Patients?

Overall Evidence

Comparison Outcome Quantity, Type Evidence Finding Final GRADE GRADE
Hypocaloric/high protein -~ LOS 1 OBS 1 decreased”’ Low Low
vs eucaloric/high protein
Nitrogen Balance 1 RCT, 3 OBS 4 no difference™ Low
Weight Loss 1 RCT, 1 OBS 2 no difference™* Low

LOS, length of stay; OBS, observational study; RCT, randomized controlled trial.

Data to support this recommendation are in Table 3, where
protein intake of 1.2 g/kg actual body weight (2 g/kg ideal
body weight) daily was given to patients in 5 observational
studies™ **** with hypocaloric or eucaloric energy intake. An
additional study compared protein requirements based on
nitrogen balance studies separately for ICU and non-ICU
patients. The ICU patients required 2-2.5 g/kg/day and the
non-ICU patients 1.8-1.9 g/kg/d to approach nitrogen equilib-
rium with the higher requirements for those with BMI > 40 kg/
m®.% These studies included patients up to 302 kg and BMI
50.6 kg/m®, however most subjects were considerably below
these levels. Data have not been found to establish reasonable
nitrogen intake goals for patients beyond these limits. Nitrogen
balance was similar at this level of protein intake whether
energy intake was hypocaloric or eucaloric. These initial rec-
ommendations should be adjusted using nitrogen balance stud-
ies, with a goal of nitrogen equilibrium if possible (—4 to +4 g
nitrogen/kg/d)." While older studies may have suggested
increase in albumin or prealbumin concentration as a goal for
protein intake, a more recent appreciation of the strong impact
of inflammation on these measures makes them unreliable as a
marker of nutrition state in most ill, hospitalized patients.

Question 4: In Obese Patients Who

Have Had Malabsorptive or Restrictive
Surgical Procedures for Weight Loss, What
Micronutrients Should Be Evaluated?
(Tables 7-8)

Recommendation

Patients who have undergone sleeve gastrectomy, gastric
bypass, or biliopancreatic diversion £+ duodenal switch have
increased risk of nutrient deficiency. In acutely ill hospitalized
patients with history of these procedures, evaluation for evi-
dence of depletion of iron, copper, zinc, selenium, thiamine,
folate, and vitamins B 12 and D is suggested as well as repletion
of deficiency states. (weak).
Evidence Grade: Low.

Rationale. Bariatric surgical procedures that change the
capacity of the stomach facilitate weight reduction by restric-
tion, that is, increasing satiety and reducing caloric intake.

Procedures that shorten small bowel absorptive capacity result
in malabsorption of protein, energy and micronutrients to vary-
ing degrees depending on construction of the anatomy. Bilio-
pancreatic diversion + duodenal switch (BPD + DS) and
Roux-en-Y gastric bypass (RYGB) combine these mecha-
nisms. Micronutrient deficiency may well be a comorbidity of
severe obesity in that it appears to increase in prevalence as the
degree of obesity increases in populations who have had no
prior bariatric surgery. This has been documented for alpha &
beta carotene, beta cryptoxanthin, lutein/zeaxanthin, lycopene,
total carotenoids, iron, selenium, vitamins A, C, D, B6 B 1 and
folic acid.””® ’

Twenty-one observational studies and 2 RCTs have investi-
gated a variety of micronutrients. These have compared serum
levels in cohorts of patients treated with different procedures and
have included RYGB, sleeve gastrectomy (SG), BPD + DS, and
adjustable gastric band procedures. The duration of follow-up
was generally short, with 16 studies covering 1-3 years,”™ 3
studies 4-5 years®™™ and 1 study 7 years.*® The study of longest
duration documented no deficiency states in patients with
restrictive procedures but no malabsorptive component; how-
ever, the others have documented an increased risk of deficiency
of iron, copper, zinc, selenium, thiamine, folate, and Vitamins
B, and D as compared with preoperative populations.

The proclivity of restrictive or malabsorptive procedures
to exacerbate or create micronutrient deficiency states has
been acknowledged by recommendations for supplementa-
tion published by the American Society for Metabolic and
Bariatric Surgery and the Obesity Society.®” For all bariatric
surgery patients, a daily multiple vitamin/mineral supplement
is recommended with 2 daily doses for patients with SG,
RYGB, and BPD. For all patients, at least 3000 IU vitamin D
daily is recommended to achieve serum 25-hydroxyvitamin
D levels > 30 ng/mL; 2 mg copper daily; iron 45-60 mg from
diet and supplements; and vitamin B _ should be given as
needed to maintain normal serum levels. All patients except
those with BPD should take 1200-1500 mg calcium citrate
daily. Evaluation of folic acid, iron and 25-hydroxyvitamin D
should be done annually. Copper, zinc, selenium, and thia-
mine should be monitored when patients have specific find-
ings to suggest deficiency. As with other chronic or home
medications, these vitamin supplements should be continued
or resumed in hospitalized patients.
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Table 8. GRADE Table Question 4: In Obese Patients Who Have Had a Malabsorptive Surgical Procedure, What Micronutrients

Should Be Evaluated?
Outcome/Nutrient Quantity, Type Overall Evidence
Comparison Deficiency Evidence Finding Final GRADE GRADE
Preoperative to Copper 3 OBS Increased®*>%* Low Low
postoperative RYGB Zinc 3 OBS Increased®® Low
or BPD 84.97
Iron 3 OBS Increased™ Very low
Selenium 1 OBS Low
Thiamine 1 OBS Increased” Low
Folic acid 1 OBS Increased”’ Low
Vitamin B " 2 OBS Increased®*?’ Low
Vitamin D 5 OBS, 2 RCT Increased with Low
supplements
decreased”’

BPD = biliopancreatic diversion; OBS = observational study; RCT, randomized controlled trial; RYGB = Roux-en-Y gastric bypass.

Compliance with supplement ingestion has been variable,
with BPD + DS 55%, RYGB 25%.%® Patient follow-up with
bariatric surgical programs, and hence routine surveillance of
nutrition parameters, tends to diminish with time duration after
the surgical procedure. The severity and prevalence of defi-
ciency appears to increase with the interval of time after the
procedure as well as with the degree of malabsorption induced
by the procedure. Data evaluating micronutrient status in
patients in the decades following bariatric surgical intervention
are not available.
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