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Abstract

Introduction—Bariatric surgery is the most effective therapeutic option to reduce weight in
morbidly obese individuals, but it results in a number of mineral and vitamin deficiencies. Clinical
Practice Guidelines (CPGs) attempt to balance those benefits and harms to provide guidance to
physicians and patients.

Objectives—We compare and evaluate the quality of the evidence and of the development
process of current CPGs that provide recommendations on vitamin D replacement in patients
undergoing bariatric surgery, using a validated tool.

Methods—We searched 4 databases, with no time restriction, to identify relevant and current
CPGs. Two reviewers assessed eligibility and abstracted data, in duplicate. They evaluated the
quality of CPGs development process using the Appraisal of Guidelines, Research, and Evaluation
Il (AGREE II) tool that consists of 6 domains. A content expert verified those assessments.

Results—We identified 3 eligible CPGs: (1) the Endocrine Society (ES) guidelines (2010); (2)
the American Association of Clinical Endocrinologists (AACE), The Obesity Society (TOS), and
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the American Society for Metabolic & Bariatric Surgery (ASBMS) guidelines (update 2013); and
(3) the Interdisciplinary European (IE) guidelines on Metabolic and Bariatric Surgery (latest
update 2014).

The ES and the AACE/TOS/ASBMS guidelines recommended high doses of vitamin D, varying
from 3,000 IU daily to 50,000 IU 1-3 times weekly. Vitamin D doses were not mentioned in the IE
guidelines. The recommendations were based on a low quality of evidence, if any, or limited to a
single high quality trial, for some outcomes. In terms of quality, only the IE guidelines described
their search methodology but none of the CPGs provided details on evidence selection and
appraisal. None of the three CPGs rigorously assessed the preferences of the target population,
resource implications, and the applicability of these guidelines. According to the AGREE 11 tool,
we rated the ES guidelines as average in quality, and the other two as low in quality.

Conclusion—Current CPGs recommendations on vitamin D supplementation in bariatric
surgery differ between societies. They do not fulfill criteria for optimal guideline development, in
part possibly due to limited resources, and are based on expert opinion. Thus, the pressing need for
high quality randomized trials to inform CPGs, to be developed based on recommended standards.

Keywords

bariatric surgery; Clinical Practice Guidelines; vitamin D replacement; quality of evidence;
appraisal tool

1. Introduction

Obesity is a rapidly growing global health problem, contributing to a major increase in non-
communicable diseases, especially metabolic and cardiovascular diseases [1, 2]. Bariatric
surgery is considered the most effective therapy for sustained weight loss in obese patients
[3]. While bariatric surgery substantially reduces the metabolic risk factors in this
population, it is associated with several short and long term complications [3]. Vitamin and
mineral deficiencies have been widely described following bariatric surgeries [3, 4]. In
particular, hypovitaminosis D remains a major problem, not only pre-operatively but also
post operatively, regardless of the type of the procedure and the supplementation dose [5, 6].
In a recent systematic review of 51 observational studies assessing 25(OH)D status in obese
patients undergoing bariatric surgery (follow up range: 3 months to 11 years post-
operatively), mean 25-hydroxyvitamin D (25(OH)D) level was less than 30 ng/ml, before
and after bariatric surgery, despite various vitamin D supplementation regimens [7].
Furthermore, 25(OH)D level was less than 20 ng/ml in half of the studies that were
identified [7].

Although there are several guidelines on nutritional replacement post bariatric surgery,
clinical practice varies widely, as shown in recently conducted surveys in the UK and US [8,
9].

The Institute Of Medicine (IOM)?! recognizes the crucial role of Clinical Practice Guidelines
(CPGs) in medical care, and has set 8 standards for the development of “trustworthy
guidelines” [10]. These include: transparency, resolution of conflict of interest, explicitly
defining guideline development group, the use of well conducted systematic reviews as a
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foundation of the recommendations, explanation of the rationale behind each
recommendation, rating the strength of evidence, clear formulation of the recommendations,
external review and guidelines update [10]. To assess the quality of published guidelines,
forty different CPGs assessment tools have been identified in a systematic review by Siering
et al [11]. These tools differ by the number of dimensions covered, the appraisers involved
and the validation studies [11]. The Appraisal of Guidelines, Research, and Evaluation -
AGREE - (English) and the Deutsches Instrument Zurmethodischen Leitlinien-Bewertung -
DELBI - (German) tools were shown to be the most comprehensive tools, each covering
thirteen quality dimensions and more than 20 items [11, 12]. The AGREE tool is a validated
instrument, developed by a group of international guideline developers and researchers, to
assess guidelines quality, methodological strategy and transparency [13]. It was initially
published in 2003 [13], and updated into a more reliable version in 2009, allowing
documentation of more details regarding the quality of each dimension assessed [14]. The
guidelines quality appraisal using AGREE Il tool is defined as “the confidence that the
potential biases of guideline development have been addressed adequately and that the
recommendations are both internally and externally valid, and are feasible for practice” [14].
Several dimensions of the AGREE |11 tool have been adopted by guidelines developing
societies in the US and Europe, such as the Institute of Medicine [10], National Health
Services (NHS) [15] and the Guidelines International Network (GIN) [16].

2. Objectives

The objectives of this paper are to compare and evaluate the quality of the evidence and of
the development process of current CPGs, that provide recommendations on vitamin D
replacement in patients undergoing bariatric surgery.

3. Methods
3.1. Identification of the CPGs

3.1.1. Search strategy—We conducted a search for English language CPGs on vitamin
D replacement in bariatric surgery patients in December 2013, and updated it in April 2015,
without any time restrictions. The following MeSH terms were used: vitamin D, vitamin D
deficiency, bariatric, bariatric surgery, and guideline. Keywords included: cholecalciferol,
ergocalciferol, hydroxyvitamin D, bilio-pancreatic diversion, Roux-En-Y gastric bypass,
gastric sleeve, duodenal switch, laparoscopic gastric banding, and recommendation. We
conducted the search in the following databases: Medline, PubMed, Embase and the
National Guideline Clearinghouse. In addition, the references of recently published reviews
on the topic were checked. For full details on the search methodology see Appendix A.

1Abbreviations: 25(0OH)D, 25-hydroxyvitamin D; AACE, American Association of Clinical Endocrinologists; AGB, Adjustable
Gastric Banding; AGREE, Appraisal of Guidelines, Research, and Evaluation; ASBMS, American Society for Metabolic & Bariatric
Surgery; BMI, body mass index; BPD, Bilio-pancreatic Diversion; CPGs, Clinical Practice Guidelines; ES, Endocrine society; G-I-N,
Guidelines International Network; IOM, Institute Of Medicine; LAGB: Laparoscopic Adjustable Gastric Banding; LSG, Laparoscopic
Sleeve Gastrectomy; NHS, National Health Services; TOS, The Obesity Society; RYGBP, Roux-en-Y Gastric Bypass.
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3.1.2. Eligibility criteria

Inclusion criteria: We included the latest update of CPGs discussing vitamin D

replacement, separately or as part of other nutritional supplementations, in patients
undergoing bariatric surgery.

Exclusion criteria: We excluded the older versions of the CPGs, if issued by the same
organization. We also excluded review articles on the topic.

3.1.3. CPGs identification and data abstraction—Two reviewers (MC and NN)
reviewed all references (title and abstract screening) in duplicate and independently.
Similarly, they reviewed the full text of eligible articles and abstracted relevant data from
the CPGs.

3.2. Appraisal of the Clinical Practice Guidelines

3.2.1. The AGREE Il tool—The AGREE Il tool includes 6 domains: scope and purpose,
stakeholder involvement, rigor of development, clarity of presentation, applicability and
editorial independence [14]. Each domain consists of 2-4 items, with the exception of the
domain that discusses the rigor of development of the CPGs that consists of 8 items, as
detailed in Appendix B. Reviewers rate each item using a score of 1-7. A score of 1
indicates that specific details relevant to the item assessed were absent or very poorly
discussed [14]. A score of 7 indicates that the reporting was of high quality and all the items
specified in the AGREE |1 tool user's manual were detailed [14]. A score between 2 and 6
indicates that the reporting of the AGREE Il item was not complete [14].

3.2.2. Appraisal of the CPGs—Two reviewers with experience in research methods
(MC and NN) abstracted information relevant to each item of the AGREE Il domains and
rated the identified CPGs independently, using the AGREE II tool, with oversight by the
content expert (GEHF). Corresponding authors of the identified CPGs were contacted by
email by the senior author (GEHF) for queries about the availability of additional relevant
information needed for the scoring of the CPGs, that may have been available but not
included in the published CPGs document.

3.3. Statistical analysis

For each domain of the AGREE II tool, the “obtained score” is calculated as the sum of all
the scores given by raters for all the items included in this domain. The “scaled domain
score” is calculated as a standardized score using the following formula: (Obtained Score —
Minimum possible score)/ (Maximum possible score — Minimum possible score) [14]. The
maximum score for each domain is derived by multiplying the number of items in this
domain by the number of raters, multiplied by 7 (which corresponds to “strongly agree”).
The minimum score is derived by multiplying the number of items in this domain by the
number of raters, multiplied by 1 (which corresponds to “strongly disagree”) [14].

The agreement between the two raters is determined by the intra-class correlation coefficient
(ICC) and the 95% Confidence Interval (Cl), for the 23 items of the AGREE Il tool in the
identified CPGs. The degree of agreement is considered slight if ICC is between 0.01 and
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0.2, fair if ICC is between 0.21 and 0.40, moderate if ICC is between 0.41 and 0.60,
substantial if ICC is between 0.61 to 0.80, and perfect if ICC is between 0.81 and 1.00 [17].

The analysis was performed using SPSS version 22.

The search strategy identified 514 citations. Figure 1 represents the flow diagram for CPGs
selection. Although several papers have discussed recommendations on nutritional
supplements replacement following bariatric surgery [18-20], we identified only three
eligible CPGs developed by the following organizations (Table 1):

e The Endocrine Society (ES) CPGs published in 2010 [21].

»  The American Association of Clinical Endocrinologists, The Obesity Society, and
the American Society for Metabolic & Bariatric Surgery (AACE/TOS/ASBMS)
guidelines initially published in 2008 [22] and updated in 2013 [23].

e The Interdisciplinary European (IE) guidelines initially published in 2007 [24],
updated in 2013 [25], and in 2014 [26].

All three CPGs addressed vitamin D requirements, as part of guidelines for other nutritional
supplementation.

4.1. Comparison of CPGs recommendations on vitamin D supplementation following
bariatric surgery (Table 1)

The ES 2010 CPGs addressed the endocrine and nutritional management of patients
following bariatric surgery [21]. They recommended vitamin D replacement to patients
undergoing a malabsorptive procedure [21]. Suggestions were provided for doses to be used,
i.e. ergocalciferol at doses ranging from 50,000 1U 1-3 times weekly, increasing to 50,000
IU 1-3 times daily in cases of severe vitamin D malabsorption. In the event of symptomatic
severe malabsorption, oral or parenteral calcitriol were suggested. These CPGs also
specified that secondary hyperparathyroidism may be treated with weekly parenteral
ergocalciferol 100,000 IU, until the target 25-hydroxyvitamin D (25(OH)D) level = 30
ng/ml (75 nmol/l) is achieved, and that active vitamin D (calcitriol) may be required [21].

The AACE/TOS/ASBMS guidelines addressed perioperative nutritional, metabolic and non-
surgical support post-bariatric surgery [23]. They targeted Roux-en-Y Gastric Bypass
(RYGBP), Laparoscopic Sleeve Gastrectomy (LSG) and Laparoscopic adjustable Gastric
Banding (LAGB) surgeries [23]. The guidelines recommended at least 3,000 IU of vitamin
D daily and specified that the dose is to be titrated to reach 25(OH)D levels = 30 ng/ml (75
nmol/l) and may reach up to 6,000 1U daily; supplementation may start pre -operatively
[23]. In case of severe malabsorption, a vitamin D dose of 50,000 IU 1 to 3 times weekly to
daily was recommended; concomitant oral active vitamin D and calcitriol may be required
[23].

The IE guidelines in 2014, similar to previous versions, recommended vitamin supplements
to Adjustable Gastric Banding (AGB) and RYGBP, without mentioning specifically vitamin
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D. In Bilio-Pancreatic Diversion (BPD) patients, vitamin supplementation was
recommended including vitamins A, D, E, K, without specifying dosing nor target 25(OH)D
levels required [26].

4.2. Evaluation of the quality of evidence supporting recommendations on vitamin D
supplementation in current CPGs (Table 1)

The ES recommendations on vitamin D supplementation following bariatric surgery was
considered as a strong recommendation with moderate quality of evidence, while the doses
of vitamin D suggested were not graded. The evidence directly supporting these
recommendations was not readily evident; several observational studies on the prevalence of
vitamin D deficiency following malabsorptive bariatric surgery were cited. No evidence was
provided for the suggested vitamin D doses [21].

The AACE/TOS/ASBMS guidelines recommendation of a vitamin D dose of 3,000 U daily
was graded as “Grade A” [23]. This grade was determined according to the AACE Protocol
for Standardized Production of Clinical Practice Guidelines, namely the presence of “>1
conclusive level 1 publications demonstrating benefit > risk” [27]. This recommendation
was based on one randomized controlled pilot (N=45) trial by Goldner et al [28], and on the
2011 ES CPGs on the evaluation, treatment and prevention of vitamin D deficiency [29].
The former study compared 3 vitamin D doses: 800 1U, 2,000 IU and 5,000 1U daily, and
showed that, starting from a baseline 25(OH)D level of 15-23 ng/ml (37-57 nmol/l), at one
year following Roux-En-Y gastric bypass, 70-75% of the individuals reached the target
25(0H)D level of 30 ng/ml (75 nmol/l) in the intermediate and high dose arms, and only
44% in the low dose arm [28]. The 2011 ES CPGs suggested in obese patients and those
with malabsorption a vitamin D dose of 6,000-10,000 1U daily as treatment, followed by a
maintenance dose of 3,000-6,000 IU daily. This was considered a weak recommendation
with a high quality of evidence. It was based on one observational and one interventional
studies conducted in obese patients (not undergoing bariatric surgery) [30, 31]. The
observational study was cross-sectional, conducted on 410 healthy women (BMI 17-30
kg/m?2) and showed that body fat was correlated significantly with 25(OH)D level, although
the correlation was very small (R2 0.02) [30]. The interventional study compared the
response in normal weight versus obese individuals to phototherapy (whole body radiation)
(N=13 per arm) or a single dose of vitamin D2 50.000 1U (N=11 per arm). In both
interventions, the response in obese was attenuated [30,31]. Noteworthy, the recommended
maintenance dose of 3,000 1U daily does not reflect the aforementioned doses in the pilot
trial nor in the ES CPGs on vitamin D deficiency. The other two recommendations on
vitamin D supplementation were to prevent hyperparathyroidism and for cases of severe
malabsorption, and were graded as Grade C and D, respectively. These grades reflect the
poor quality or lack of evidence, as recognized by the guidelines development group.

The IE guidelines recommended vitamin D supplementation in BPD patients. However, they
did not specify the recommended doses of vitamin D supplementation nor the evidence
behind such recommendation. In addition, grading was not provided [26].
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4.3. Appraisal of guidelines development process using the AGREE Il tool

A rigorous systematic assessment of the three aforementioned CPGs is detailed below. The
agreement between the authors who rated these CPGs was considered “perfect”, with an
ICC 0.904, and a 95% C1 0.735 - 0.955, as per classification of raters agreement [17].

4.3.1. Overview of results—The systematic appraisal reveals relatively low scores for
the three available CPGs, scores that were below 50%, for almost all domains of the
AGREE Il instrument. The only exceptions were for the ES CPGs that scored 53% for
Scope and Purpose, and 67% for Editorial Independence (Figure 2). The other scores were
comparable for some but not all domains between the three CPGs. They varied between
14-18% for Rigor of Development, 22-39% for Stakeholder Involvement, 3-47% for Clarity
of Presentation, and 0-13% for Applicability (Figure 2, Appendix C). An in depth
assessment of the scaled scores and their justification is provided below and in Appendix B.

4.3.2. Justification for the calculated scaled scores

Scope and Purpose: This domain assesses the overall aims of the guidelines, the health
questions that are being discussed, and the specific population that the guidelines target [14]
(Appendix B).

The ES guidelines clearly defined their health intent which was the “nutritional and
endocrine management” of a target population consisting of “adults after bariatric surgery”,
and the expected benefit were described as the prevention of complications, weight gain and
progression of obesity-associated comorbidities [21]. The vitamin D recommendations
targeted malabsorptive obesity surgical procedures and sleeve gastrectomy, and included
specific recommendations for cases of secondary hyperparathyroidism and severe
malabsorption. However, the CPGs did not provide details regarding the comparator used,
the outcomes and the health care setting considered [21].

The AACE/TOS/ASBMS guidelines targeted bariatric surgery patients, without any details
relevant to gender, age or type of surgical procedure [23]. Vitamin D recommendations
targeted specific bariatric surgery types. In addition, recommendations for cases of severe
malabsorption were provided. However, they did not discuss the health intents, expected
benefits, outcomes, comparators and context of the guidelines [23].

The IE guidelines mentioned their target population, namely patients undergoing specific
surgical procedures, such as gastric banding, RYGB and BPD. No further details regarding
the overall objective of the guidelines and the health questions covered were provided [26].

Stakeholder Involvement: This domain describes the professional groups involved in the
development of the guidelines, their affiliation, and defines the target users of these
guidelines. In addition, it describes the views and preferences of the target population,
collected from interviews of stakeholders or from literature review [14] (Appendix B).

All of the three CPGs were prepared by a group of individuals from various relevant
disciplines, such as endocrinology, obesity, nutrition, bariatric surgery, gastroenterology.
Only the ES guidelines panel included a methodologist [21]. The guidelines document
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mentioned the authors' names and affiliation, but did not define the exact contribution of
each to the guidelines. Only the IE Guidelines defined their target users as “physicians,
health care practitioners, health care policy makers and health care providers, and
insurance companies” [26]. None of the guidelines sought the views and preferences of the
target population.

Rigor of Development: This domain describes the search methodology to retrieve the
evidence needed, the appraisal of the body of evidence, the methods used to formulate and
update the recommendations, and considerations for the health benefits, risks and side
effects of such recommendations [14] (Appendix B).

The ES guidelines did not include any details regarding the search methodology, the process
for evidence selection, the strengths and limitations of the evidence [19]. They did, however,
follow the approach recommended by the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) group to assess the quality of evidence, and to
define the strength of recommendation [21]. The GRADE system classifies the quality of
evidence based on study design and incorporates several considerations including study
limitations, bias, indirectness and inconsistency of results and imprecision. According to
GRADE, the strength of a recommendation depends not only on the quality of evidence but
also on the balance of harms and benefits, patient's values and the available resources [32].
In the ES CPGs document, the benefits and risks of the intervention were not discussed in
depth. The guidelines were reviewed by external experts but no details were provided to
explain the methods used to complete the external review (i.e. rating scale, or
questionnaire...), the summary of their findings, and how such review was used to inform
the guidelines.

The AACE/TOS/ASBMS guidelines followed the AACE Protocol for Standardized
Production of Clinical Practice Guidelines—2010 Update [27]. This protocol is being
continuously updated, latest in 2014, as the AACE recognizes the importance of the
standardization in the assessment and development of guidelines strategies [33]. This
protocol balances the contribution of evidence-based medicine (EBM) methods and
subjective factors in practice guidelines. Therefore, CPG are the product of a four-step
process: first, evidence rating based on research methodology, using the 2004 AACE
protocol; second, evidence analysis and identification of strengths and weaknesses; third,
phrasing and grading of the recommendation, fourth step incorporation of qualifiers such as
cost-effectiveness, risk-benefit analysis, resources availability, cultural factors [27].
However, the AACE/TOS/ASBMS guidelines document did not include information
regarding the systematic search methodology, the criteria for selecting the evidence, its
strengths and limitations. In addition, some of the recommendations were explicitly linked
to specific studies while others were not [23].

The IE guidelines adopted the Oxford Center for Evidence-Based Medicine (OCEBM)
classification system [34]. The latter system evaluates the quality of evidence based on study
design but takes into consideration other factors including study quality, imprecision and
indirectness. In addition to the quality of evidence, patients' values and treatment benefits
and harms are incorporated in decision making [34]. In contrast to other evidence-based
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methodologies, the OCEBM system refrains from making recommendations. The IE
guidelines document included a description of the search methods, including databases
searched, time period and search terms. However, no further description of the evidence
selection process, the evidence assessment and the harm benefit ratio was provided.
Similarly, external reviewers were not mentioned [26].

None of the guidelines included an explicit statement regarding guidelines update, although
the AACE/TOS/ASBMS and the IE guidelines were updated, in 5 years for the former, and
in 1-5 years for the latter.

Clarity of presentation: This fourth domain assesses the presentation of the
recommendations and whether they were made “easily identifiable” to the reader [14]
(Appendix B).

The ES guidelines presented an easily identifiable summary of the recommendations. These
recommendations specified the target population, but not the doses of vitamin D nor the
purpose/outcome of the recommended action [21].

The AACE/TOS/ASBMS guidelines also provided an executive summary of the
recommendations in the first pages of the document. However, the key recommendations
were not easily identifiable [23].

The IE guidelines mentioned the need for vitamin D supplementation, specifically in BPD
patients. For the other surgical procedures, vitamin supplementation (not specifically
vitamin D) was deemed necessary; the dosing regimen, form of vitamin D and target
25(0OH)D level were not specified [26].

Applicability: This domain describes tools to implement the recommendations in practice,
indicating the facilitators, the drawbacks and the resources needed [14] (Appendix B).

None of the three CPGs described the facilitators, the barriers or the resources to be
considered in their implementation. The ES and the AACE/TOS/ASBMS guidelines
provided an executive summary, which is considered a criterion for applicability [14].
Similarly, both guidelines provided tables to monitor for various nutrients following
bariatric surgery [21, 23]. The IE guidelines did not provide any discussion relevant to the
applicability of the guidelines [26].

Editorial Independence: This domain assesses the influence of the funding agency and the
impact of competing interests of the guideline development group members on the
guidelines content [14] (Appendix B).

The ES guidelines mentioned explicitly “No corporate funding or remuneration” [21]. In
addition, they described the competing interests of all members of the guidelines
development group. However, they did not provide details related to the methods applied to
identify these competing interests nor how they could have affected the CPGs content [21].
The AACE/TOS/ASBMS guidelines described only the competing interests without any
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further details [23]. The IE guidelines did not provide any details related to funding agencies
and conflict of interests [26].

5. Discussion

The ES and the AACE/TOS/ASBMS guidelines recommended high doses of vitamin D
supplementation following bariatric surgery, ranging from 3,000 1U daily to 50,000 1U 1-3
times weekly, and increasing to 50,000 1U 1-3 times daily in case of severe malabsorption
[21, 23]. The IE guidelines recommended vitamin supplementation for AGB and RYGB and
specified the need for vitamin D supplementation in BPD, without dose specification [26].
The evidence behind these recommendations was for the most part lacking, or limited to a
single high quality trial (i.e. a single randomized controlled trial). If studies were cited, they
did not necessarily reflect the CPGs recommended doses. Therefore, these guidelines were
mostly based on expert opinion and professional judgment. The quality of the guidelines
was rated as low for the AACE/TOS/ASMBS [23] and the IE Guidelines [26], and average
for the ES Guidelines [21] (Figure 2).

The above CPGs have several limitations, based on the rigorous systematic assessment
recommended by the AGREE |1 appraisal instrument [14]. With increasing awareness of the
use of appropriate methodologies in the process of guidelines development, several
scientific societies used the AGREE 11 tool principles during the guidelines development
process. The Interdisciplinary Section for Antibiotic Resistance Control (ISKRA) of the
Croatian Ministry of Health and Social Welfare and the American Academy of
Otolaryngology-Head and Neck Surgery (AAO-HNS) have used the AGREE 11 tool
fundamentals during their guidelines development process [35, 36]. The guidelines to
support midwifery led care in labor and the European Hernia Society guidelines used the
AGREE II tool at the peer review stage, before guidelines publication and dissemination
[37, 38]. Similarly, the WHO assessed their reproductive health guidelines using this
instrument and showed that the lowest scores were registered in the domains of applicability
and editorial independence [39].

Several recently published papers have assessed the quality of clinical guidelines, addressing
various topics from different specialties, using the AGREE |1 tool [40-52], Table 2. Low
scoring was most consistently reported for the following domains: stakeholder involvement
(specifically very restricted patient participation and involvement in the guideline
development)[44,48,50], rigor of development (guidelines were mostly based on expert
opinion rather than evidence) [41,44,49], applicability [41,43,44,46,48-51], editorial
independence [41,44,49]. These findings are comparable to those we obtained while
assessing the CPGs on vitamin D replacement in patients undergoing bariatric surgery.
(Figure 2).

Conversely, for several organizations developing CPGs, one or more of their guidelines
scored high (>70%) on all the AGREE domains, using the 2003 or 2009 AGREE tool
versions. These organizations include the National Institute for Health and Clinical
Excellence (NICE) [46,50,53,54], the Scottish Intercollegiate Guidelines Network (SIGN)
[53,55], the New Zealand Guidelines Group [43], the Royal College of Physicians of
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London [55], and the Canadian Task Force on Prevention Health Care group [55]. The
American College of Chest Physicians (ACCP) evidence-based CPGs on anti-thrombotic
therapy and prevention of thrombosis, rigorously addressed several of the aforementioned
caveats encountered in many CPGs [56-59].

Since the AGREE |1 tool allows only the assessment of CPGs after their development, a
comprehensive checklist was recently developed to guide CPGs developers during the
process of development, implementation and evaluation of guidelines [60]. It is based on the
guideline development manuals and methodology reports of various national and
international organizations from Europe, North and Latin America, and Australia [60].

A scrutiny of the domains and items within each domain of the AGREE 11 tool that enter
into the calculation of the scaled score for each domain reveals the laborious exercise that
CPGs would have to follow. We acknowledge the challenges of developing high quality
evidence based guidelines, a process that is quite taxing, in terms of human and financial
resources; resources that often are not available. In fact, the best quality guidelines are those
that are supported by governmental resources, as it has been shown for oncology guidelines
[61].

The challenges in the management of the obese patient undergoing bariatric surgery are
multiple. First, the post-operative care requires a multi-disciplinary approach [4]. Therefore,
CPG would require input from various health care professional groups. This was not clearly
achieved in the three CPGs. Second, vitamin and mineral deficiencies are a common threat
following surgery and recommendations regarding replacement of each nutrient should be
separately and rigorously evaluated. Finally, several uncertainties regarding vitamin D
supplementation dosing and outcomes, in the general population [62], in patients undergoing
surgery [63], and in the bariatric surgery population specifically [5], need to be addressed in
large randomized controlled trials. Indeed, large variability in BMI, co-morbidities, fat mass
and sun exposure, physical activity and lifestyle post-operatively, are all interfering factors
that affect vitamin D status and response to supplementation, and render difficult
recommending a single vitamin D dose that might be suitable to all patients undergoing
bariatric surgery. An individualized approach, based on evidence based recommendations,
but taking into account all these aforementioned predictors, would be ideal.

Strengths and weaknesses

This is the first review presenting a critical evaluation of the vitamin D replacement
guidelines in bariatric surgery patients, based on the AGREE Il tool. It sheds light on several
caveats in the recently published evidence-based CPGs, and identifies important areas for
improvement in guidelines development. The reviewers had a very high agreement in their
rating of CPGs quality and our team included an expert in guidelines methodology, leading
us to consider that our results and conclusions are accurate.

However, our review has several limitations. It includes only English published CPGs, and
we may have missed CPGs published in other languages. Other limitations are related to the
AGREE II tool per se. This tool does not define a score threshold to qualify a CPG as high
or low in quality [14]. Furthermore, AGREE 11 is a methodological tool that does not
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evaluate the content and the clinical implications of CPGs [64]; accordingly, even when
CPGs are based on low quality of evidence, they still may score high on the AGREE |1 tool,
if the methods of their development abided by their predefined standards.

6. Conclusion

Prevention and treatment of hypovitaminosis D in patients undergoing bariatric surgery is
crucial in order to prevent skeletal and possibly other complications. Current CPGs
recommendations on vitamin D supplementation in bariatric surgery differ between
societies, and these guidelines were mostly based on expert opinion and suffer from several
limitations. They do not fulfill criteria for optimal guideline development, possibly due to
the limited resources, and the lack of sufficient randomized trials at the time of their
development to support their recommendations. To-date, the optimal dose of vitamin D
following bariatric surgery remains unclear. Thus, the pressing need to develop CPGs using
data from high quality randomized trials, some of which are ideally developed based on
commonly accepted standards. A multidisciplinary approach incorporating evidence, in
addition to other important considerations, such as clarity of presentation, scope and
purpose, involvement of stakeholders and consideration of their views and needs,
applicability issues including tools to implement the guidelines, cost and resource
considerations, would help better define and achieve standards of clinical care in this
specific population. Such undertaking is becoming more achievable considering the
additional resources that have become available, provided it is planned for ahead of time,
and the needed financial support is secured.
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Refer to Web version on PubMed Central for supplementary material.
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Number of articles identified from Medline. Number of articles retrieved form
PubMed. Embase and the National Guidelines references checking:
Clearinghouse: 3
513

A 4

Number of articles screened by Title and Abstract
after duplicate removal:

514
A 4
Number of full text articles screened:

16
Number of articles excluded
with reason:

3] - Old versions of CPGs -3
v - Review articles, not CPGs: 10
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Number of articles included:
3

Figure 1. Flow diagram for study selection (search conducted in April 2015)
The search strategy yielded 3 CPGs that were included in this review. CPGs: Clinical

Practice Guidelines
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100
80
Scaled
Score (%)

E ES Guidelines 2010

2013
B [E Guidelines 2014

AGREE domain

Figure 2. Quality assessment of the Clinical Practice Guidelines (CPGs) regarding vitamin D
supplementation based on the Appraisal of Guidelines, Research, and Evaluation 11 (AGREE I1)
instrument

The figure depicts the scores for the various domains of the AGREE Il instrument by

society. The appraisal of the 3 CPG using the AGREE |1 tool showed low scoring in various
domains with only few exceptions. The scaled score in the AGREE 11 tool (0-100%) is
obtained using the following formula:

“Obtained score — Minimum possible score

Mazimum possible score — Minimum possible score”

The “Obtained score” for each domain is the sum of scores given by the raters for the items
included in that domain.

The “Minimum possible score” for each domain is the number of items in this domain
multiplied by 1, multiplied by the number of raters.

The “Maximum possible score” for each domain is the number of items in this domain
multiplied by 7, multiplied by the number of raters.

For full details, see Appendix B.

AACE/TOS/ASBMS: American Association of Clinical Endocrinologists; The Obesity
Society, and the American Society for Metabolic & Bariatric Surgery; CPG: Clinical
Practice Guidelines; ES: Endocrine Society; IE: Interdisciplinary European.
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Vitamin D replacement recommendations in Clinical Practice Guidelines

Guidelines

Target population

Vitamin D replacement doses”

Case of severe
. *
malabsorption

Endocrine Society
Clinical Practice
Guideline 2010

Bariatric surgery(type of surgery
unspecified)

“First phase (weeks 1-2, liquids):
oral vitamin D 50,000 IU
daily.” No grading.”

Second phase (weeks 3-6, soft
food): Calcitriol D 1,000 IU
daily.” No grading"

Vitamin D can be provided with
ergocalciferol, 50,0001U one to
three times per week.” No
grading

Malabsorptive surgical procedures

“Vitamin D supplementation is
recommended postoperatively for
malabsorptive obesity surgical
procedures and the doses be
adjusted by a qualified medical
professional based on serum
markers and measures of bone
density.” Strong
recommendation with moderate
quality of evidence.

“50.000 IU vitamin D 1-3
times daily.” No grading.

GRADE definition™

“Level of evidence: Evidence based on randomized controlled trials begins as high quality evidence, but our confidence in the evidence may be
decreased for several reasons: study limitations, inconsistency of results, indirectness, imprecision, bias.
High quality— Further research is very unlikely to change our confidence in the estimate of effect; Moderate quality— Further research is
likely to have an important impact on our confidence in the estimate of effect and may change the estimate; Low quality— Further research is
very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate; Very low quality— Any
estimate of effect is very uncertain.Strength of the recommendations:
-Strong recommendation: the desirable effects of an intervention clearly outweigh the undesirable effects, or clearly do not;

-Weak recommendation: when the trade-offs are less certain—either because of low quality evidence or because evidence suggests that
desirable and undesirable effects are closely balanced.”

American Association of
Clinical Endocrinologists
(AACE) The Obesity
Society (TOS) American
Society for Metabolic &
Bariatric Surgery
(ASMBS) 2013

Roux-en-Y gastric bypass Laparoscopic
sleeve gastrectomy

“Vitamin D, at least 3,000 1U
daily, titrate to >30 ng/ml.”

Grade AT, BEL 1.

Laparoscopic adjustable gastric banding

“At least 3,000 IU of vitamin D
daily (titrated to therapeutic 25-
dihydroxy vitamin D levels)”. No
grading.

Roux-en-Y gastric bypass Bilio-pancreatic
diversion Bilio-pancreatic diversion and
duodenal switch

“In patients who have undergone
RYGB, BPD or BPD/DS,
treatment with oral calcium
citrate and vitamin D2 or D3 is
indicated to prevent or minimize
secondary hyperparathyroidism
without inducing frank
hypercalciuria.” Grade C, BEL 3.

“Oral D2 or D3 may need
to be as high as 50,000
units 1 to 3 times weekly
to daily, more recalcitrant
cases may require
concurrent oral calcitriol
(1,25(CH), D).” Grade D.

Series; BEL 4: No evidence.

AACE Protocol for Standardized Production of Clinical Practice Guidelines grading*:“
Best Evidence Level (BEL): BEL 1: meta-analysis and RCTs; BEL 2: non randomized and observational trials; BEL 3: Surveys and Case

Grade A: =1 conclusive level 1 publications demonstrating benefit > risk; Grade B: No conclusive level 1 publication OR =1 conclusive level
2 publications demonstrating benefit > risk; Grade C: No conclusive level 1 or 2 publication; =1 conclusive level 3 publications demonstrating
benefit > risk; No risk at all and no benefit at all; Grade D: No conclusive level 1, 2, or 3 publication demonstrating benefit >risk;

Interdisciplinary
European Guidelines on
Surgery of Severe Obesity
2014

Adjustable gastric banding Roux-en-Y
gastric bypass

“Vitamin and micronutrient
supplements (oral) should
routinely be prescribed to
compensate for their possible
reduced intake and absorption.”
No grading.

Bilio-pancreatic diversion

“Lifelong daily vitamin and
micronutrient supplementation

Metabolism. Author manuscript; available in PMC 2017 April 01.
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Guidelines

Target population Vitamin D replacement doses”

Case of severe
. *
malabsorption

(vitamins should be administered
in a water-soluble form):
Vitamins A, D, E and K”. No
grading.

*
Information was taken verbatim from the guidelines or the guidelines grading documents and was included between quotations.

+

Grade A recommendation was based on:

- One pilot randomized controlled trial by Goldner et al. (2009) evaluating the effect of 3 doses of vitamin D supplementation 800, 2,000, and
5,000 IU/day in RYGBP patients.

-Endocrine Society Guidelines on vitamin D deficiency (2011) that did not target specifically bariatric surgery patients.
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