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Abstract

Obesity is one of the most pervasive and costly public-health problems. Clinicians need effective 

tools to address weight management in primary care, including evaluation and communication 

methods, guideline-based weight-management interventions, and safe and effective weight-loss 

medications and surgery. The objective of this Grand-Rounds presentation is to provide practicing 

clinicians with the latest information regarding effective ways to care for and communicate with 

patients about weight loss; evidence-based guidelines for selecting weight-management therapies; 

and safety, efficacy, and adverse effects of weight-loss medications and surgery.
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INTRODUCTION

Overweight, including obesity, is one of the most pervasive and costly public-health 

problems. Two in three adults in the United States (US) are overweight, including one in 

three who is obese.1,2 Physicians now care for patients with many weight-related problems 

that could be improved by a modicum of weight loss; however, physicians need guidance 

regarding how to provide high-quality, effective weight management in primary care. The 

objective of this Grand-Rounds presentation is to provide practicing clinicians with the latest 

information regarding effective ways to care for and communicate with patients about 

weight loss; evidence-based US guidelines for selecting weight-management therapies; and 

safety, efficacy, and adverse effects of weight-loss medications and surgery using evidence-

based recommendations from the Guidelines (2013) for Managing Overweight and Obesity 

in Adults,3 recently released by the Obesity Society (TOS), American College of Cardiology 

(ACC), and American Heart Association (AHA); National Heart, Lung, and Blood Institute 

(NHLBI)-sponsored obesity guidelines4; and the 2008 Physical Activity Guidelines for 

Americans.5

Corresponding Author: Christy Boling Turer, 5323 Harry Hines Blvd., Dallas, TX 75390-9063; phone (214) 648-3727; fax (214) 
648-3220; and Christy.Turer@UTSouthwestern.edu. 

Financial disclosure: The author has no financial disclosures.

Conflict of interest: The author has no conflicts of interest to disclose.

Prior presentation: Presented in part at University of Texas Southwestern Medical Center (UTSW) Division of General Internal 
Medicine Grand Rounds on March 6, 2014 and UTSW Department of Internal Medicine Grand Rounds on October 3, 2014 in Dallas, 
TX.

HHS Public Access
Author manuscript
Am J Med Sci. Author manuscript; available in PMC 2016 December 01.

Published in final edited form as:
Am J Med Sci. 2015 December ; 350(6): 485–497. doi:10.1097/MAJ.0000000000000530.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Assessment

Identification—Identifying patients who are overweight is the first step in determining 

whether weight management is needed. Body mass index (BMI) is the recommended and 

most practical office-based tool to identify overweight and monitor patients over time.3 

Individuals with a BMI of 25-<30 kg/m2 are considered overweight, and those with a BMI ≥ 

30 kg/m2, obese. Most electronic medical records auto-calculate BMI, and many plot weight 

trajectory, which can be used to engage patients when communicating about weight 

management. An additional tool is waist circumference, which is measured at the level of 

the iliac crest and indicates increased cardiovascular-disease and health risks. Measuring 

waist circumference is particularly useful for patients who are overweight but otherwise 

“well.” A waist circumference ≥ 88 cm (35 inches) for women and ≥ 102 cm (40 in) for men 

reflects excessive abdominal fat and greater weight-related health risks than a patient with a 

normal waist circumference; weight management, therefore, may be particularly important 

for these high-risk patients.3,6,7

Obesity-Focused History and Evaluation—After identifying patients who are 

overweight, an obesity-focused history is critical for developing a tailored weight-

management plan. Factors that impact weight-management treatment decisions include life 

circumstances contributing to weight gain/loss (for example, receiving supplemental 

nutrition assistance, working night shifts, pregnancy, or marital changes), physical and 

mental-health issues, prior weight-loss attempts, drug-induced weight gain, current dietary 

and activity habits, and readiness to make lifestyle changes.8 It is important to identify the 

presence and extent of alcohol or tobacco use and any disordered eating behaviors, such as 

binge eating, bulimia, or night eating.9 Identification of an alcohol addiction, active eating 

disorder, or significant mental health issue may warrant referral to a mental-health 

professional.10

To identify and communicate with patients regarding obesity-related health risks, clinicians 

can elicit an obesity-focused review of systems, physical exam, and laboratory evaluation. 

For example, a sleep history can help determine risk for sleep apnea, and particularly should 

be sought in patients who have a history of atrial fibrillation, thrombosis, pulmonary 

hypertension, or diastolic heart failure; an elevated blood-pressure reading or acanthosis 

nigricans can be used to communicate risk for hypertension and diabetes; and identifying 

and communicating with patients regarding early-stage diseases, such as pre-hypertension 

and prediabetes, can be used to partner with patients on preventing disease progression or 

medication initiation by using a weight-management intervention. Although there are no 

obesity-specific recommended laboratory screenings, current guidelines recommend 

universal lipid screening and screening for diabetes in overweight patients (and Asians with 

a BMI ≥ 23 kg/m2).11 Screening for fatty liver might also be considered, particularly when 

caring for male and Latino patients.12 Because obesity increases risk of post-menopausal 

breast and endometrial cancer, it is important to ensure women receive mammograms at 

recommended intervals and ask about post-menopausal vaginal bleeding, which might 

warrant referral to gynecology.13,14 Considerations regarding the conduct of and challenges 

inherent in the physical examination of patients with obesity previously have been 

published.15
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Assessing Benefits of Weight Management—After identifying obesity-related health 

risks, clinicians and patients can determine potential benefits of weight management and 

develop non-weight-based goals for weight-management intervention—discussing 

improvement in weight-related conditions can aid realistic goal-setting that impacts health, 

particularly because patients may have larger goals for weight loss than are attainable. A 5–

10% weight reduction can improve quality of life, reduce pain, and improve cardiovascular 

disease risk factors such as blood pressure, cholesterol, and blood sugar.16 Dietary changes, 

even without weight loss, can prevent progression from prediabetes to diabetes16; and 

normalizing glucose regulation reduces cardiovascular risk.17 A less-known weight-related 

complication that improves with weight loss is kidney disease. Being overweight or obese at 

the age of 17 is associated with an eight-fold increased risk of developing end-stage renal 

disease.18 A major cause is obesity-related glomerulopathy, which is independent of 

diabetes and hypertension, and improves with weight loss.19,20 A host of other conditions 

also improve with weight loss, including atrial fibrillation,21 fatty liver disease,22 polycystic 

ovarian syndrome,23 urinary incontinence,24 and erectile dysfunction.25 Thus, the benefits of 

weight loss underscore the critical importance of addressing weight management.

Treatment

Tools physicians can use to help patients lose weight include: patient-centered 

communication, tailoring medications that impact weight, behavior modification, weight-

loss medications, and surgery.

Communicating with Patients about Weight Management—Physicians may be 

maximally effective in supporting weight management long-term by using patient-centered 

terms to describe excess weight (so that patients do not feel judged26) and sharing decision-

making with patients. A patient-centered way to open a conversation about weight would be 

to frame the conversation around health, not size. For example, “I noted that your weight has 

been going up, and I’m concerned about the impact of this on your health.” Shared decision-

making includes allowing patients to choose the behaviors, goals, and treatments that they 

consider important.27 Supporting patients in choosing and sustaining lifestyle changes is 

made easier by communication methods that facilitate conversations about change, including 

using patient-centered rather than doctor-centered communication (Table 1).27,28 

Fundamental to patient-centered communication is spending time relationship-building, and 

there is evidence for its efficacy in weight management.29–31 In this style of communication, 

physicians elicit patients’ health needs, beliefs, and expectations, and engage patients in 

making decisions about their care.27

Motivational interviewing (MI) is one type of patient-centered communication that is used 

to address behavior change with an ambivalent patient.28 For effective use of MI, four skills 

are needed.17 The first skill is engaging the patient in non-medical conversation before 

eliciting their medical questions. The second is focusing the visit on a specific change. For 

example, after asking about the patient’s concerns, reflect back their concerns, and then ask 

permission to address weight changes: “I hear you’re concerned about knee pain, correct? 

Let’s talk about that; and, would it be okay to discuss your weight too? I noticed it’s been 

going up. I’d like to hear your thoughts about why that might be.” The third skill is evoking 
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from the patient their own good reasons to change. The physician listens for evidence of 

some intent to change, then responds with reflective-listening statements to evoke further 

discussion of behavior change. The fourth skill is planning change. If the patient is not ready 

to make changes, then the plan is to follow-up at the next visit. If the patient is ready, one 

might ask, “If, as part of our plan to help your knee pain, you decide to work on getting to a 

healthier weight, what might be a first step?” If a patient replies that they do not know, one 

might respond, “May I offer some advice based on my experience? There are some options 

that you have. You could start tracking your diet and activity; try a weight-loss diet; or, if 

you already have tried these, there are weight-loss medicines or surgery. What makes the 

most sense to you?” In other words, give information that could be absorbed as advice, and 

let the patient choose. Patient-centered communication, including use of MI, may activate 

patients by helping them identify their weight status, risk/presence of related disease, and 

treatments that can promote a healthier future.

Medication Management—When communicating with patients regarding weight 

management, it is helpful to identify medications that cause weight gain, and switch patients 

to drugs that cause weight loss or are more weight neutral (Table 2). For example, in 

patients with migraines, whereas the migraine-prophylaxis drug propranolol (trade name 

Inderal) causes weight gain, topiramate (trade name Topamax) reduces migraine frequency 

and causes weight loss, even at dosages below those recommended for migraine treatment 

(for example 25–50 mg bid instead of 100–200 mg bid); however, topiramate is teratogenic 

(category X in pregnancy).32 For diabetes, whereas insulin, sulfonylureas, 

thiazolidinediones, and meglitinides cause weight gain, excellent alternative treatments are 

available that cause weight loss or are more weight neutral (Table 3). For patients who 

require insulin, consider using long-acting insulin, which is associated with less weight gain 

than rapid- or intermediate-acting insulins.33–34 Actively reviewing and managing 

medications that impact weight is an important part of weight management; however, off-

label use of medications approved for other indications solely for the purpose of weight loss 

is not recommended.35

The 2013 Guidelines for the Management of Overweight and Obesity in Adults outlines 

when to use behavior modification, weight-loss medications, and surgery (Figure 1).3 The 

algorithm consists of three steps:

• Step 1—determine the patient’s BMI, presence of any cardiometabolic or 

biomechanical problems, and their severity. For patients who are overweight—

including those with a BMI <27 kg/m2 or BMI ≥ 27–<30 kg/m2 without weight-

related problems, only behavior modification is indicated.

• Step 2—treatment goals, modality, and intensity are selected based on BMI and 

severity of weight-related problems:

i. For all patients, tailor medications that could be contributing to weight gain 

(Tables 2 and 3), and address behavior modification.

ii. For patients with a BMI ≥ 27 kg/m2 with weight-related problems, in 

addition to behavioral changes, FDA-approved weight-loss medications 
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should be considered, as should surgery, for patients who have a BMI ≥ 35 

kg/m2 with weight-related problems or ≥ 40 kg/m2.

iii. Select weight-loss treatment intensity based on severity of weight-related 

problems; and

• Step 3—reevaluate whether goals for weight-loss and comorbidity improvement 

have been met, and intensify lifestyle, medication, or surgical weight-loss 

treatments as needed.

Behavior modification—The cornerstone of weight management in the Guidelines 

(2013) for Managing Overweight and Obesity in Adults is comprehensive behavior 

modification with frequent follow-up. The goal of behavior modification is to modify diet 

and lifestyle behaviors to create negative energy balance. Regarding diet, reducing caloric 

intake is recommended using one of three approaches: 1) 1,200–1,500 kcal/day for women 

and 1,500–1,800 kcal/day for men, adjusting as needed; 2) prescribe a 500–750 kcal/day 

energy deficit; or 3) prescribe an evidence-based diet that restricts certain types of foods (for 

example, high-carbohydrate, high-fat, or low-fiber foods) to create an energy deficit. 

Recommendations for physical activity include working up to a goal of moderate-to-

vigorous physical activity (for example, brisk walking) 30 minutes/day most days of the 

week (>150 minutes/week).5 Exercise, particularly when performed at higher-intensity 

levels and combined with dietary changes, can promote weight loss; even when no weight is 

lost, exercise improves cardiovascular disease risk factors.36 Recommended behavioral 

techniques include self-monitoring weight, diet, and activity; removing highly palatable 

high-calorie foods and drinks from one’s environment; and addressing triggers to unhealthy 

eating behaviors, such as sleep deprivation, time constraints, and stress.3 Although not 

discussed in the Guidelines, practitioners (or ancillary staff) might help patients who have 

smart phones download and use mobile applications to track diet, activity, sleep, and goals. 

The follow-up recommended in the Guidelines is in-person meetings more than twice a 

month in the first six months (≥14 meetings in the first six months) delivered by a trained 

interventionist. In places that lack access to clinics specializing in obesity treatment or that 

cannot offer this frequency of follow-up, second-line alternatives include commercial and 

remotely-delivered (for example, by telephone or internet) programs.

Safety, Efficacy, and Adverse Effects of Weight-Loss Medications—Weight-loss 

drugs that are FDA-approved for adults as adjuncts to a reduced-calorie diet and increased 

physical activity include orlistat (Xenical, Alli), lorcaserin (Belviq), phentermine/topiramate 

extended release (Qsymia), naltrexone/bupropion sustained release (Contrave), liraglutide 

(Saxenda), and the sympathomimetic amines, diethylpropion (Tenuate, Tenuate Dospan), 

phentermine (Adipex-P, Suprenza), benzphetamine (Didrex), and phendimetrazine (Bontril, 

Bontril extended release).3,35,37–46 Lisdexamfetamine (Vyvanse) is approved for binge-

eating disorder, not weight loss, and will not be reviewed here.47 To be eligible for a weight-

loss medication, one must have failed to achieve weight-loss goals by lifestyle alone, have a 

BMI of ≥ 30 kg/m2, or ≥ 27 kg/m2 with at least one weight-related disease, and not be 

pregnant, seeking pregnancy, or nursing.3 Measure success by seeing weight loss of one or 
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more pounds per week in the first month, loss of >5% body weight by 3–6 months, and 

improvement in baseline risk factors.

Orlistat, by inhibiting lipase, causes fecal-fat excretion and malabsorption of 25–30% of 

calories from fat.37,39–40 Benefits include: FDA-approval as safe for long-term use39; 

placebo-adjusted weight loss of 3% of body weight (7–8% total) after up to four years of 

use37; and risk-factor improvement, including reducing the conversion of impaired-glucose 

tolerance to diabetes by 40%, reducing LDL cholesterol 5–10%, and improving blood 

pressure and hemoglobin A1C.40 Despite its efficacy and safety, however, orlistat’s 

limitations include delayed time to effect, side effects, and cost: modest weight loss occurs 

over an extended period of time, and patients seeking weight loss want rapid results; up to a 

third of people report borborygmi, cramps, flatus, or anal discharge/incontinence; orlistat 

causes malabsorption of some drugs and fat-soluble vitamins—patients taking orlistat 

should be advised to take a multivitamin, and patients on warfarin need closer INR 

monitoring; and the drug is expensive, costing $45–175 per month. Orlistat should not be 

used in patients with a history of malabsorption, cholecystectomy, or who are taking 

cyclosporine or amiodarone (due to impaired drug absorption).39

Lorcaserin, like orlistat, is approved for long-term use, and lorcaserin and orlistat’s efficacy 

are comparable. Lorcaserin increases satiety through selective serotonin 2C-receptor 

agonism.41 Benefits include placebo-adjusted weight loss of 3–4 kg at 1 year; those on drug 

(vs. placebo) are twice as likely to lose 5–10% of their body weight (25% lose ≥ 10% and 

50% lose ≥ 5%); and risk-factor improvement (in blood pressure, heart rate, total and LDL 

cholesterol, C-reactive protein, fasting blood glucose, and insulin).41 Disadvantages of 

lorcaserin are: side effects, though typically mild, include headache (18% drug vs. 11% 

placebo) and nausea42; and expense—a usual dose, 10 mg twice daily, costs $200 per month 

without insurance coverage, although patients may be able to get a reduced price ($70–75/

month in 2015) through manufacturer discount programs. Contraindications include use of 

drugs that alter serotonin or dopamine metabolism (SSRIs, bupropion, lithium, 

antipsychotics, tricyclic antidepressants, MAOIs, tramadol, triptans) or CYP 2D6-substrate 

drugs, valvular heart disease, and a glomerular filtration rate (GFR) <30.42

Phentermine/topiramate extended release (ER), trade name Qsymia, is a combination of the 

anorectic agent phentermine and the seizure medication topiramate in an extended-release 

formulation—separately, neither drug has an extended-release form, and must be taken at a 

considerably higher dose to be effective for weight loss (typical weight-loss dosing for 

phentermine is 37.5 mg, and for topiramate, 50–100 mg twice a day).37 Available dosage 

combinations of phentermine and topiramate are 7.5/26 mg and 15/92 mg, respectively.43 

Benefits include: placebo-adjusted weight loss of approximately 10% of initial body weight, 

equal to 8–9 kg or 20 lb. at one year44; and risk-factor improvement, including an almost 

80% reduction in conversion from impaired glucose tolerance to diabetes, increased HDL, 

and reductions in hemoglobin A1C, triglycerides, LDL-cholesterol, and blood pressure 

(however, it can lead to an increase in heart rate of about one beat per minute).45 

Disadvantages of phentermine/topiramate extended release are: side effects (although less 

than for either drug alone because of lower doses and the extended-release formulation), 

including both those related to the sympathomimetic phentermine (e.g., an increase in heart 
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rate) and topiramate’s dose-related impact on cognition (e.g., word-finding problems, mental 

dulling) and depression43; and expense—a prescription costs $160 per month out-of-pocket, 

although manufacturer discounts may be available. Caution is recommended if a patient has 

insulin-requiring diabetes or hypertension (the phentermine component may worsen 

hypertension or cause hypoglycemia). Contraindications include pregnancy—topiramate is 

teratogenic (and, as part of a Risk Evaluation and Mitigation Strategy, the FDA requires 

prescribing physicians to complete a healthcare provider training program and the drug can 

only be dispensed through certified pharmacies)—glaucoma, hyperthyroidism, 

cardiovascular disease, uncontrolled hypertension, and use of MAOIs or stimulants.43

Naltrexone/bupropion sustained release (SR), trade name Contrave, is a combination of the 

opioid antagonist naltrexone and the dopamine-reuptake inhibitor bupropion in a sustained-

release pill.37 Benefits of a 32 mg/360 mg dose combination include: placebo-adjusted 

weight loss of up to 6% of body weight and 6 kg or 13 lb. at one year, >60% on drug lose ≥ 

5%, and more than one-third lose ≥ 10%46,48–50; and improved ability to control eating 

behavior and response to food cravings. Disadvantages of naltrexone/bupropion SR include 

side effects, such as nausea, headache, dizziness, constipation, and dry mouth; possible 

elevation in blood pressure or heart rate, especially during the first three months of use 

(patients with hypertension should be monitored closely)46,48–50; and expense—a 

prescription costs $160 per month without insurance, although manufacturer discount 

programs ($70–75/month in 2015) may be available. The drug is not approved for treatment 

of major depressive or other psychiatric disorders. Caution is recommended if a patient has a 

history of suicidality, because antidepressants like bupropion increase the risk of suicidal 

thoughts in children, adolescents, and young adults. Contraindications include uncontrolled 

hypertension, seizures disorder or history of seizures, use of other bupropion-containing 

products, bulimia (which may increase seizure risk), long-term opioid or opiate agonists, and 

use of MAOIs.46,48–50

Liraglutide is an agonist of the gut hormone glucagon-like peptide-1 (GLP-1) that 

suppresses food intake and appetite, particularly at the 3 mg dose approved for the treatment 

of obesity.51 GLP-1 receptor agonists initially were developed to treat type 2 diabetes, 

because they enhance endogenous meal-induced insulin secretion while inhibiting glucagon 

secretion to improve glucose homeostasis. Benefits of the 3 mg dose in patients without 

diabetes include placebo-adjusted weight loss of 4–6 kg at 6–12 months (~3 kg in those with 

diabetes); 75% on drug vs. ~30% on placebo lost ≥ 5% of initial body weight and ~30% lost 

≥ 10% (vs. 10% on placebo).52 Marked improvements were noted in hemoglobin A1C, 

insulin, C-reactive protein, systolic blood pressure and the urine protein/creatinine ratio; 

improvements in lipids were modest and heart rate slightly increased.53 Disadvantages of 

liraglutide include gastrointestinal side effects (nausea, diarrhea, and vomiting), increased 

lipase, headache, fatigue, and hypoglycemia (of note, the risk of hypoglycemia markedly 

increased in patients who were taking sulfonylureas, despite halving of the sulfonylurea 

dose53; therefore, consider stopping sulfonylureas prior to liraglutide use). Although pricing 

information for Saxenda (3 mg/0.5 mL pens) has not been released, a one-month supply of 

18 mg/3 mL liraglutide pens costs ~$650 without insurance; reduced pricing ($25–$150/

month) is available for eligible patients. Contraindications include pregnancy, confirmed 

pancreatitis, or personal or family histories of medullary thyroid carcinoma or Multiple 
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Endocrine Neoplasia type 2. Clinicians should counsel patients regarding possible increased 

risk of medullary thyroid carcinoma and symptoms of thyroid tumors. The effects of 

Saxenda on cardiovascular endpoints have not been established (although a cardiovascular 

outcomes trial for lower-dose liraglutide is underway), it should not be used with insulin, 

and caution is recommended in patients with a history of gallbladder disease.

The sympathomimetic amines, benzphetamine, diethylpropion, phendimetrazine, and 

phentermine, blunt appetite by eliciting noradrenaline release.37–38 Although these drugs 

only are approved for short-term use (up to 12 weeks), phentermine currently is the most 

widely prescribed weight-loss medication and many physicians prescribe it off-label beyond 

12 weeks. Recommendations regarding long-term prescribing of phentermine are published 

elsewhere.35 Two meta-analyses report that the placebo-subtracted weight loss associated 

with phentermine is ~4 kg (~9 lbs.) after an average duration of 13 weeks.38,54 Another 

benefit is relative low-cost—a typical prescription costs only $10–50 per month. Adverse 

effects of the sympathomimetic amines include: sympathetic side effects (increased heart 

rate, blood pressure, insomnia, dry mouth, constipation, and nervousness), which partly can 

be mitigated by starting the drugs at low dosages and increasing after 3–7 days on each 

dosage increase; potential for addiction (most are Schedule IV drugs, although clinically 

addiction is not seen); rare psychosis; and possible worsening of hypertension and 

hypoglycemia in patients with hypertension and insulin-requiring diabetes, respectively. The 

drugs are contraindicated in patients with renal insufficiency, valvular heart disease, 

coronary artery disease, hyperthyroidism, or taking MAOIs or stimulants.

Importantly, although many weight-loss drugs are now approved for long-term use, drug 

responsiveness needs to be determined.37 In general, if a patient has lost <5% of their initial 

body weight after three months, consider discontinuing the medicine and trying an 

alternative. The official recommendation for determining drug responsiveness on 

phentermine/topiramate ER, however, is that, at three months, if weight loss is <3% of 

initial weight, either advance to a full dose or discontinue the medication; and at six months, 

if weight loss is <5% of initial weight, discontinue the medication by tapering the drug in 

patients taking the 15/92 mg formulation to every other day for one week.

Weight-loss drugs should be chosen based on risk and side-effect profiles, and may be 

needed indefinitely—as is needed for other chronic diseases, including hypertension, 

hyperlipidemia, and diabetes. For patients who are pregnant or seeking pregnancy, only 

behavior modification is recommended. For patients with suboptimally-controlled 

hypertension, cardiovascular disease, or anxiety disorders consider using orlistat or 

lorcaserin instead of a sympathomimetic amine (such as phentermine or phentermine/

topiramate) or naltrexone/bupropion. For patients with depression on an SSRI, although 

lorcaserin is contraindicated, drug options include orlistat, sympathomimetic amines, and 

liraglutide. In patients with a history of bulimia or seizures, although naltrexone/bupropion 

and sympathomimetic amines (including phentermine/topiramate) are contraindicated, 

orlistat, lorcaserin, or liraglutide could be considered.

In summary, FDA-approved weight-loss drugs provide clinicians with effective weight-

management tools that, for the first time, are recommended as part of a comprehensive 
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primary-care weight-management plan. Drugs should be adjuncts to, not substitutes for, 

necessary changes in lifestyle—one can “eat through” the drugs’ effects on appetite and 

satiety. Also, weight regain is the rule upon drug cessation—thus, if patients meet drug-

responsiveness criteria for body-weight loss at 3–6 months, drugs approved for long-term 

use should be continued.

Choosing Weight-Loss Surgery Wisely—What primary-care providers need to know 

about bariatric surgery includes indications for and available weight-loss surgeries, relative 

risks and benefits of each procedure, and how to manage patients in the post-operative 

period and long-term. Emerging surgical weight-loss techniques will not be reviewed. 

Eligibility criteria for bariatric surgery include, BMI ≥ 40 kg/m2 or ≥ 35 kg/m2 with at least 

one weight-related health condition (standard conditions include diabetes, hypertension, and 

obstructive sleep apnea, although what insurers accept as weight-related conditions may 

vary) and failure at non-surgical weight loss attempts; no active drug or alcohol abuse or 

uncontrolled psychiatric illness; comprehension of the risks, benefits, anticipated outcomes, 

and lifestyle changes required after surgery; and patient commitment, which can be assessed 

by the patient’s ability to track food and activity (using a log or mobile application), and 

reviewing whether they keep their appointments and adhere to medications and treatment 

plans.3,55 Available weight-loss procedures include roux-en-y gastric bypass (RYGB), both 

open and laparoscopic, laparoscopic gastric sleeve (LGS), and laparoscopic adjustable 

gastric band (LAGB, also called “lap-band,” although this also is a trade name for a specific 

band).55 Biliopancreatic diversion (BPD) and BPD with duodenal switch are two additional 

procedures that account for <2% of bariatric procedures in the US, are reserved for patients 

with a BMI ≥ 50 kg/m2, and have adverse effects that are equal to or greater than those 

following RYGB; given the infrequency of these operations, they will not be reviewed here. 

Bariatric surgery’s efficacy appears to be due to physiologic alterations in gut hormones and 

adipose-tissue mass, and to anatomical changes, which classically have been divided into 

three categories—restrictive, malabsorptive, or both.55

In the RYGB procedure, a surgeon uses a surgical stapler to cut a small pouch at the top of 

the stomach, then ~two feet from the stomach, the small bowel is divided, and one end is 

attached to the new stomach pouch (Fig. 2). The other end, which remains connected to the 

bypassed stomach, is reconnected to the intestinal tract. Food bypasses most of the stomach 

and the first part of the small intestine. The procedure is both restrictive, because of the 

small stomach pouch, and malabsorptive, because it bypasses part of the small intestine 

causing a reduction in nutrient absorption.55 Advantages of the RYGB include: increased 

weight loss due to gastric restriction plus malabsorption; and improvements in weight-

related conditions, particularly diabetes. Disadvantages include: greater risks than other 

procedures for bleeding, dumping syndrome, vitamin deficiencies, and death; and the post-

procedure diet is very restrictive.56

Gastric sleeve surgery, also called “sleeve gastrectomy,” is a restrictive weight-loss 

procedure that reduces the size of the stomach up to 85%, by surgical removal of a large 

portion of the greater curvature of the stomach—this results in a sleeve or tube-like 

structure.55 Advantages of LGS are: a less-restrictive post-surgical diet compared to post-

RYGB; and for patients in whom a RYGB would be too risky, the procedure may precede 
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RYGB, which can be performed after improvement in weight and comorbidities. 

Disadvantages of LGS include stretching of the gastric pouch with time, possible leakage at 

the staple site, and weight loss is slightly less than following RYGB.57

In the adjustable gastric-band procedure, an adjustable belt is placed around the upper 

portion of the stomach to restrict the amount of food that can be held in the stomach. It also 

slows the rate of passage of food into the intestines.55 Advantages include: shorter 

operation, hospitalization, and recovery times than other procedures; it is considered 

reversible (although not inconsequential, because it requires surgery); and there is less risk 

of dumping syndrome or vitamin deficiencies, compared to other procedures. Disadvantages 

include: once placed, the band is not tightened for up to six weeks leading to a delay in 

weight loss; follow-up procedures are needed to reposition, replace, or remove the band; the 

band may slip, leak saline, erode into the stomach, and cause infection or rejections; and 

weight loss is slower and of lower magnitude compared to other procedures.55,57

In a meta-analysis of surgery-related weight and comorbidity improvement, those 

undergoing RYGB had a net (after subtracting the effect of active lifestyle control) one-year 

loss of 22% body weight (%BW) (Table 4).55 LGS led to a net one-year weight loss of 15%. 

Data for %BW after five years are shown only for RYGB and LGS, but are similar to the 

one-year results. In terms of comorbidity improvement, diabetes improved the greatest after 

RYGB (any improvement—not complete resolution), hypertension improved the most 

following RYGB and LAGB (though not LGS, the reason for which is unclear and 

inconsistent with other studies54), and dyslipidemia improved in all procedures.

Risks of bariatric surgery include a small risk of mortality and complications, both 

immediately post-operation and months to years later.55–56 The proportion of patients who 

die within 30 days of a procedure is 0% for LAGB, 0.2% for laparoscopic RYGB, and 2% 

for open RYGB (patients who undergo open RYGB tend to have higher BMIs and surgical 

risk).56 The majority of post-operative deaths are due to pulmonary embolism, myocardial 

infection, congestive heart failure, or respiratory failure.55–56

Other early complications include bleeding at anastomoses or staple sites, infections, 

abscesses, post-operative pneumonia, leaks—which are fairly common after revision 

surgeries and are associated with a 15% mortality risk—thrombosis, and respiratory failure 

(Table 5).55–59 An overview of the presentation, evaluation, and treatment of each is 

provided.

Late complications of RYGB are shown in the Tables 6–7.55–60 Common complications 

include dumping syndrome, which presents months or years after surgery. When it occurs 

early, symptoms are usually caused by eating simple carbohydrates (for example, rice, 

bread, or candy), are rapid in onset—within 15 minutes of eating. The hyperosmolality of 

simple carbohydrate causes rapid fluid shifts, resulting in hypotension and a sympathetic-

nervous-system response. Late dumping results from a rapid rise in glucose, from food 

dumping into the small bowel, causing a robust insulin response followed by relative 

hypoglycemia. Other late complications, not listed, include iron deficiency, metabolic bone 

disease, gastrointestinal problems, kidney problems, short-bowel syndrome, elevated risk of 
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suicide (4.1/10,000 person-years within 10 years after bariatric surgery vs., in the general 

population, 0.7/10,000 for females and 2.4/10,000 for males61), and need for reoperation 

(ranging in frequency from 6.7%–24% of time, according to a meta-analysis62).55–60

For gastric banding, early complications that are unique to LAGB include acute stomal 

obstruction, band infection, gastric perforation, and delayed gastric emptying.55,58 Late 

complications that are unique to gastric banding include band erosion (>1 year post-band, 

<10% prevalence), slippage (2–14% prevalence), or prolapse, port malfunction, esophagitis, 

esophageal dilation (pseudoachalasia), and hiatal-hernia formation.55,60 Most complications 

can be identified by upper GI series. Treatment may include band deflation and dietary 

modification, band repositioning, or band removal, with or without conversion to another 

procedure, such as RYGB. High reoperation rates (~41%) for band removal were cited in a 

meta-analysis.62

For sleeve gastrectomy, the most common early complication is bleeding; sub-acute to late 

complications include narrowing or stenosis of the stoma, and leaks.55,59–60 Whereas stomal 

stenosis can be treated by endoscopic dilation, leaks are some of the most serious 

complications, and early diagnosis, drainage, and gastric decompression are crucial.59–60

Long-Term Care of Patients Following Bariatric Surgery: In the period immediately 

following bariatric surgery, providers should be familiar with post-operative dietary 

advancement and vitamin/mineral-supplementation requirements (Table 8). Following 

RYGB/LGS, patients are advanced from clear to full liquids, then soft, moist protein-rich 

foods (for example, an egg), soft fruits and vegetables, and as more volume is tolerated, 

solid foods. Patients are counseled to drink fluids to prevent dehydration, 30 minutes apart 

from consuming solids. Lifelong vitamin/mineral supplements are required, although 

specific supplements are tailored using regular bloodwork.60

For LAGB, following band placement, patients resume a normal diet, and the first band 

tightening occurs 4–6 weeks after placement. Band tightening occurs gradually, at 4–6-week 

intervals over 1–2 years. As patients begin to feel satiety, they are encouraged to eat smaller 

meals and chew food more thoroughly.

Follow-up visits in the immediate post-operative period are particularly important for 

patients receiving RYGB and LSG who take medications for diabetes and high blood 

pressure. Patients who require only oral diabetes medications usually are able to stop all 

agents following bariatric surgery. In patients with insulin-requiring diabetes, consider 

checking a c-peptide level to determine how much endogenous insulin the patient makes. 

Those with undetectable c-peptide levels will most likely require exogenous insulin 

administration despite weight loss. Typically, at the time of surgery, basal insulin is 

decreased by half. Because dietary intake and insulin requirements vary depending on the 

patient’s post-operative course, basal-bolus insulin regimens (for example, insulin 70/30) are 

untenable for most patients, and typically are replaced by use of regular or rapid-acting 

insulin with meals. Patients eat very slowly following bariatric surgery, which means that 

regular insulin can be taken at meal initiation instead of 20–30 minutes before. Rapid-acting 

insulin 15–20 minutes after meal initiation should be used, however, in patients who have a 
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lot of nausea; because they may anticipate eating a meal only to find they are too nauseous 

to eat. In patients with fluctuating insulin needs, consider having patients email or fax 

glucose logs weekly for the first three months post-operatively. Further guidance regarding 

caring for patients with diabetes following bariatric surgery has been published.63–64 For 

patients with hypertension, the first medications to reduce or stop in the setting of weight 

loss (regardless of whether through diet, medication, or surgery-induced weight loss) are 

diuretics—as the liver releases glycogen stores, because glycogen is heavily complexed with 

water, diuresis ensues, which can lead to dehydration in the setting of diuretic use.

Long-term, after all surgical weight-loss procedures, lifestyle recommendations mirror those 

for patients who have not undergone weight-loss surgery, with adjustments for food 

aversions/intolerances that may develop following RYGB (for example, red meat).60 Focus 

shifts to weight-loss maintenance, including regular exercise, sleep, minimal sedentary 

activity, and promoting optimal mental health, by addressing any issues not addressed or 

revealed prior to weight-loss surgery.

Long-term monitoring of bariatric-surgery patients includes regular follow-up visits and 

laboratory assessments (Table 9).60,65 During follow-up visits, review patients’ diet and 

lifestyle habits, medications and supplements, and reinforce the importance of medication 

adherence, daily exercise, smoking cessation, and not taking NSAIDs (because both 

smoking and NSAIDs increase the likelihood of marginal ulcers). Also, conduct a thorough 

assessment of depression/suicidality, alcohol intake, sexual activity, and dysfunctional 

eating. Following RYGB: there are increased risks of incident alcoholism (incidence 

increases 50% two years postoperatively compared to pre-surgical rates; prevalence 

increases from 7.6% to ~10%65) and eating disorders (prevalence estimates vary67; for 

example, in one study in which more than 60% of a post-operative sample reported 

vomiting, 12% admitted to vomiting for weight loss68).65,67 Further resources regarding 

psychiatric aspects of bariatric surgery have been published.69 Women who seek to become 

pregnant should be advised to delay pregnancy for 12–18 months following surgery (to 

optimize weight loss and avert adverse effects of surgery-related nutritional deficiencies).70

SUMMARY

A summary of available weight-management interventions, by mode and intensity, is shown 

in Fig. 5. Behavior modification ranges from weight-loss advice to a physician-monitored 

multidisciplinary program. Now that there is an obesity medicine certification exam, the 

American Board of Obesity Medicine or ABOM, primary-care providers may consider 

partnering with these obesity specialists who also are knowledgeable about obesity 

medications and surgeries. For pharmacotherapy, orlistat, lorcaserin, and naltrexone/

bupropion SR are the least effective, providing 3–6% net weight loss at a year and 

phentermine/topiramate ER is the most effective, providing 8–10% net weight loss at a year. 

For surgery, gastric banding is the least effective, at 7–10% net weight loss at a year; and 

gastric bypass is the most effective, providing 20–30% net weight loss.
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Future Directions

The field of primary-care weight management is moving toward personalization, early 

intervention, and expansion of drug options. Factors amenable to treatment tailoring include 

comorbid illnesses, specific behavioral patterns, and genotypes—for example, treating 

prediabetes/diabetes with drugs that promote weight loss and targeting problems with 

hunger and satiety with anorexic agents. Early intervention is a hot topic, and pediatricians 

are being urged to identify and treat obesity in children and families earlier, more seriously, 

and more aggressively. In the future, new therapeutic targets may be identified through high-

throughput drug-testing platforms (looking to repurpose drugs in use, and for new 

experimental targets), and drug engineering, harnessing new knowledge about the neuro-

hormonal bases for changes in metabolism and appetite following bariatric surgery, or 

induced by cold temperatures and high altitude.71–72

CONCLUSIONS

Right now, physicians care for overweight patients in their practices, and to maximize the 

effectiveness of this opportunity to help overweight patients manage their weight, can apply 

evidence-based clinical practices, including patient-centered communication, partnered 

decision-making regarding weight-management goals, weight-loss medications, and 

bariatric surgery. The first maxim we are taught in medicine is, “First do no harm.” We 

know that obesity causes harm—the outcome is going to be bad unless something is done; 

therefore, not addressing weight management with overweight and obese patients is causing 

harm. The health costs of obesity and benefits of weight loss demand action. Although 

patient progress in weight management can be slow and fraught with setbacks, we must 

remember the ancient Chinese proverb, “A journey of a thousand miles begins with a single 

step.” Supporting patients in weight management, including activating their intrinsic 

motivation by providing tools and working towards feasible goals, could stimulate lifelong, 

self-sustained successful weight management.
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Figure 1. 
Weight-management guidelines released by the Obesity Society (TOS), American College 

of Cardiology (ACC), and American Heart Association (AHA).

• Evidence-based weight-management guidelines, released by TOS, ACC, and AHA, 

include guidance regarding appropriate use of behavior modification, weight-loss 

medications, and surgery, based upon the patient’s severity of overweight and 

presence of weight-related comorbidities.

Abbreviations: TOS = The Obesity Society, ACC = American College of 

Cardiology AHA = American Heart Association, BMI = body mass index
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Figure 2. 
Roux-en-Y Gastric Bypass
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Figure 3. 
Adjustable Gastric Band Procedure
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Figure 4. 
Laparoscopic Sleeve Gastrostomy
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Figure 5. 
Available weight-management interventions, by intensity
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Table 1

Differences Between Patient-Centered and Doctor-Centered Communication During Behavioral Weight-Loss 

Counseling

Patient-Centered Communication Doctor-Centered Communication

Physician:

• Elicits patient’s questions and answers them: “What questions do you 
have before we begin?”

• Asks open-ended questions: “How do you feel about your weight?”

• Asks patient’s opinion: “We’ve discussed some options to manage your 
weight, what seems doable to you?”

• Checks patient’s understanding: “What do you feel are the most 
important things we’ve talked about today?”

• Gives statements of empathy and legitimization: “You struggle to lose 
weight, but you keep trying because it’s important for you to stay 
healthy.”

• Gives patient time to respond

Physician:

• Asks medical questions before eliciting 
patient’s questions

• Asks yes/no (closed) questions

• Gives unsolicited biomedical and behavioral 
advice

• Assumes head nodding indicates 
understanding

• Gives directive statements (you should…)

• Gives instruction with immediacy, not 
patience
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Table 2

Drugs that Cause Weight Gain and More Weight-Neutral Alternatives

Drugs that Cause Weight Gain More Weight-Neutral Alternatives

Migraine drugs: • Inderal (propranolol) • Topamax (topiramate)

Psychiatric disorders

 Tri-cyclic:a • Elavil, Endep, Vanatrip (amitriptyline)

• Tofranil/Tofranil PM (imipramine)

• Adapin, Dilenor, Sinequan (doxepin)

• Aventyl, Pamelor (nortriptyline)

• Norpramin (desipramine)

• Vivactil (protriptyline)

• Wellbutrin/sr/xl, Zyban (bupropion)

• Serzone (nefazodone)

 SSRI: • Paxil/Paxil CR (paroxetine)

• Zoloft (sertraline)

• Luvox/Luvox CR (fluvoxamine)

• Lexapro (escitalopram)

• Effexor (venlafaxine)

• Others with norepinephrine plus dopaminergic 
components

 Other/atypical • Remeron (mirtazapine) • Serzone (nefazadone)

Antipsychotics • Zyprexa (olanzapine) • Geodon (ziprasidone)

 Atypical: • Risperdal (risperidone)

• Seroquel (quetiapine)

• Abilify (aripiprazole)—more neutral, but expect gain of 
0.5 kg/week

 Conventional: • Mellaril (thioridazine) • Haldol (haloperidol)

Lithium: • Eskalith/Eskalith CR, Lithobid • Lamictal (lamotrigine)

Anticonvulsants • Neurontin, Horizant (gabapentin)

• Depakote/Depakote ER (valproate)

• Tegretol, Carbatrol (carbamazepine)

• Topamax (topiramate)

• Lamictal (lamotrigine)

• Zonegran (zonisamide)

Beta Blockers: • Propranolol, metoprolol, atenolol • ACE, ARB, calcium channel blocker

Abbreviations: CR = continuous release, ER = extended release, ACE = angiotensin-converting enzyme inhibitor, ARB = angiotensin-receptor 
blocker

a
Tertiary tricyclic antidepressants (such as amitriptyline, imipramine, and doxepin) may cause greater weight gain than secondary tricyclics (such 

as nortriptyline and desipramine).72
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Table 4

Meta-analysis of the impact of weight-loss surgical procedure on weight loss and comorbidity improvement55

Characteristic Control RYGB LGS LAGB

Percent body weight lost year 1a,b 10% 32% 25% 17%

Percent body weight lost at year 5c — 32% 28% —

Diabetes improvement,c % 18% 95% — 74%

Hypertension improvement,d % 49% 81% 54%c 80%

Dyslipidemia improvement,c % 5% 63% 83% 61%

Abbreviations: RYGB = Roux-en-Y Gastric Bypass, LGS = laparoscopic sleeve gastrectomy, LABG = laparoscopic gastric bypass

a
Numbers adjusted from excess body weight to reflect percent change in total body weight.

b
Observational study data

c
RCT, active lifestyle control

d
Fewer trials of LGS compared to LAGB were included, and other sources report greater improvement in hypertension following LGS compared 

to LAGB55
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Table 5

Early post-operative risks of weight-loss surgery: complications, evaluation, and management55

Complication Presentation Evaluation/Treatment

Bleeding at anastomoses or staple 
sites

• Tachycardia

• Drop in hematocrit

• Melena

• Slow bleed—reverse anticoagulants

• Moderate—transfuse, order endoscopy

• Rapid/unstable—emergent surgery

Infection at wound site (e.g., 
abscess, pneumonia)

• Fever, leukocytosis

• Erythema, fluctuance

• Antibiotics

• Open/drain fluid collections

Leaks: 2–6% initial RYGB, 35% 
revisions, 15% mortality

• Low-grade fever

• Unexplained tachycardia

• Upper GI, barium swallow or CT

• Emergent exploratory surgery, drain fluid, broad-
spectrum antibiotics

Thromboses: PE/VTE/MI • Tachycardia

• Shortness of breath

• Chest pain

• Hypoxia

• If suspected, anticoagulate before imaging (many 
imaging modalities not feasible)

• Post-operatively, high-risk patients need 48–72 hr 
telemetry, EKG, echo (if suspect CHF)

Respiratory compromise or 
failure

• Shortness of breath

• Tachypnea and hypoxia

• Identify/treat OSA pre-operatively

• If atelectasis, ambulate, incentive spirometry

• Utilize x-rays, labs as needed to evaluate etiology 
and determine treatment

Abbreviations: RYGB = Roux-en-Y Gastric Bypass, Upper GI = upper gastrointestinal series, CT = computed tomography, PE = pulmonary 
embolism, VTE = venous thromboembolism, MI = myocardial infarction, EKG = electrocardiogram, CHF = congestive heart failure, OSA = 
obstructive sleep apnea
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Table 7

Nutrient deficiencies associated with weight-loss surgery60

Deficiency Timing Risk Factors Presentation Evaluation/Treatment

Thiamine deficiency • 1st six months • Poor oral intake

• Recurrent vomiting

• Fatigue, insomnia

• Paresthesia, 
weakness

• Ataxia and falls

• Blood 
thiamine, 
erythrocyte 
thiamine 
TKA, urine 
thiamine

• See Ref. #40 
for treatment 
dosing

Folate deficiency • 4–6 mo. • Alcohol abuse

• Elderly

• Megaloblastic anemia • CBC/MCV, 
folate (if <4, 
check RBC 
folate), B12, 
MMA

• See Ref. #40 
for treatment 
dosing

B12 deficiency • ≥ 1 year • Pernicious anemia

• Prolonged PPI use

• Metformin use

• Vegetarian diet

• Megaloblastic anemia

• Paresthesias, 
weakness

• Impaired memory, 
ataxia, lose vibration/
position sense

• CBC, MCV, 
serum B12, 
MMA, 
homocysteine, 
folate

• See Ref. #40 
for treatment 
dosing

Copper deficiency • Years • Iron supplements

• Zinc supplements

• Paresthesias, 
weakness

• Ataxia, lose 
vibration/position 
sense

• Anemia mimics IDA

• Skin depigmentation

• CBC, MCV, 
serum copper

• Treat with 2 
mg elemental 
copper, oral 
or parentally

Zinc deficiency: 6–
40% post-
gastrectomy

• Months to years • Copper supplements • Hair loss, impotence

• Abnormal taste

• Immune dysfunction

• CBC, serum 
zinc

• Treat with 
100 mg 
zinc/day

Abbreviations: TKA = transketolase, CBC = complete blood count, MCV = mean corpuscular volume, RBC = red blood cell, MMA = 
methylmalonic acid, IDA = iron deficiency anemia
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Table 8

Standard postoperative vitamin and mineral supplements for RYGB/LSG patients60

Supplement Dosagea

Multivitamin • 1–2 daily

Calcium citrate (PPI recommended after 
bariatric surgery) with vitamin Da

• Calcium citrate: 1,200–2,000 mg/day

• Vitamin D: 3,000 U/day, titrate to 25-OHD >30 ng/mL

Elemental iron (menstruating females 
only)a

• 40–65 mg/day

Vitamin B12a • >500 μg/day orally, 1,000 μg/month IM, 3,000 μg every six months IM, or 500 μg/
week intranasal

a
Patients with deficiency states need treatment beyond these recommendations.59
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Table 9

Monitoring of patients following bariatric surgery60

Clinical Practice RYGB LSG LAGB

Visit interval

Immediately post-procedure (first three months) Monthly Monthly Monthly

During active weight-loss (up to 12–18 months) 3 months 3–6 months 3–6 months

Once weight stable 6–12 months 12 months 12 months

Consider gout and gallstone prophylaxis 0–12 months 0–6 months 1–6 months

Recommended at 3 months, 6 months, then annually thereafter:

Complete blood count x x x

Electrolytes, AST/ALT, alk phos, bilirubin, and albumin x x x

Glucose and hemoglobin A1C x x x

Iron studies, ferritin (in males, check only until stable) x x x

Vitamin B12, folate, and thiamine x x x

Lipid profile x x x

25-hydroxyvitamin D, parathyroid hormone (intact PTH) x x x

Zinc, copper x x –

Bone densitometry every 1–2 years x x x

Abbreviations: RYGB = Roux-en-Y Gastric Bypass, LSG = laparoscopic sleeve gastrectomy, LABG = laparoscopic adjustable gastric band, AST = 
aspartate aminotransferase, ALT = alanine aminotransferase, alk phos = alkaline phosphatase, PTH = parathyroid hormone
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