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Abstract

Introduction: Pharmacotherapy is a useful adjunct when patients with obesity are unable to 

achieve adequate benefit from lifestyle interventions.

Areas covered: This review covers the history of antiobesity drugs, efficacy and risks of 

currently approved drugs, limits of their usefulness in clinical practice, gaps in knowledge, 

methodological limitations of clinical trials, and reasons for underutilization.

Expert Opinion: In randomized controlled trials, currently approved antiobesity drugs have 

yielded an average weight loss ranging from approximately 3% to 9% relative to placebo at 1 year. 

Inadequate inclusion of racial and ethnic minorities and men, and high dropout rates in clinical 

trials limit generalizability of these findings to clinical practice. Weight loss achieved with 

antiobesity drugs is generally associated with lowered glycemia, but improvements in blood 

pressure and lipid measures tend to be marginal. There is limited evidence for sustained weight 

loss beyond 1 year and for safety and efficacy of antiobesity drugs in children and adolescents, and 

in post-bariatric surgery patients. None have demonstrated reduction in major adverse 

cardiovascular events or other significant disease outcomes. Limited health insurance coverage and 

negative perceptions of physicians have hindered the utilization of antiobesity drugs.
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1. Introduction

Obesity remains a highly prevalent major health concern globally, accounting for numerous 

chronic diseases including type 2 diabetes (T2D), hypertension (HTN), dyslipidemia, 

cardiovascular disease (CVD), nonalcoholic fatty liver disease (NAFLD) and steatohepatitis 

(NASH), and obstructive sleep apnea, leading to impaired quality of life and increased 
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mortality [1, 2]. Weight loss of 5–10% is associated with prevention and amelioration of 

many obesity-related comorbidities, but long-term benefits are contingent upon 

sustainability of the initial weight loss [2, 3]. Intensive lifestyle interventions that combine 

diet, exercise, and behavior therapy are generally effective in the short-term, but not all 

patients lose weight, and the majority of patients who achieve initial success are unable to 

maintain the weight loss during long-term follow-up, even with continued intervention [4, 

5]. Since obesity can result from a myriad of causes including genetic, epigenetic, 

physiological, medical, psychological, and environmental factors, not all patients benefit 

from any given therapeutic modality. Furthermore, patients who are severely obese and have 

made numerous prior unsuccessful weight loss attempts with dieting tend to believe that they 

have a biological illness and may show preference for medical or surgical interventions [6]. 

Currently, bariatric surgery is the most effective treatment for patients with severe obesity to 

achieve substantial long-term weight loss [7]. However, bariatric surgery is expensive, 

irreversible in most cases, carries a small risk of serious complications, and thus is 

recommended only for patients with severe and complicated obesity. Therefore, for patients 

with obesity who have not achieved adequate benefit from lifestyle interventions, are unable 

to maintain the initial weight loss, and/or have other medical conditions that make it difficult 

for them to comply with lifestyle interventions, pharmacotherapy is the next logical step in 

clinical care before considering bariatric surgery as the tertiary option [8].

2. History of antiobesity drugs

In 1947, the US Food and Drug Administration (FDA) approved two branded products of 

desoxyephedrine (Desoxyn, Hydrin), an amphetamine, as “adjuncts to the dietary 

management of obesity” based on an article that reported no blood pressure (BP) elevations 

or evidence of addiction among 110 obese patients treated with the drug [9]. Between 1956–

1960, five amphetamine congeners were also approved [Table 1] based on safety evaluation 

only. In 1970, the FDA required that the manufacturers of these already marketed drugs 

conduct well-controlled studies and submit evidence of efficacy within a year. This 

‘Amphetamine Anorectic Drug Project’ involved clinical trials that ranged in duration from 

3 weeks to 6 months, mostly around 12 weeks. In the mid-70s, lacking expert consensus on 

what constituted clinically significant weight loss and how to determine benefit-to-risk 

balance, the FDA reaffirmed the approval of the previously approved amphetamines and 

amphetamine congeners based on a crude meta-analysis that revealed “trivial”, but 

statistically superior weight loss relative to placebo. However, lacking adequate data on 

addiction potential, the FDA arbitrarily restricted their use for short-term (a few weeks) [9]. 

This restriction led to a fall in the use of anorectic drugs until publication of a single 

placebo-controlled study of 121 obese patients (less than one-third completed the study) 

treated with phentermine plus fenfluramine (Phen-Fen) for up to 4 years [10] led to a steep 

rise in their prescriptions in the mid-1990s [11].

In 1995, the FDA held an advisory committee meeting which led to the recognition that 

obesity is a chronic disease and hence short-term treatment would not confer long-term 

benefits [12]. This view was reflected in the first FDA guidance document for development 

of antiobesity drugs in 1996, which required demonstration of weight loss efficacy over a 

minimum duration of 1 year [13]. In 1996, dexfenfluramine became the first antiobesity 
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drug approved for long-term use. Just over a year later, it was removed from the market, 

along with fenfluramine which was available since 1973, after data emerged that linked use 

of these two drugs with cardiac valvulopathy [14].

In 2007, the FDA issued an updated guidance which also recommended that new antiobesity 

drugs be tested in a dedicated phase 3 trial of overweight/obese patients with T2D [15]. 

Between 1997 and 1999, sibutramine and orlistat were approved for long-term obesity 

treatment. In 2006, rimonabant, a cannabinoid receptor-1 (CB-1) antagonist, failed to win 

FDA advisory committee recommendation due to high incidence of psychiatric adverse 

events [16], although it was already approved by the European Medicines Agency (EMA). 

In 2008, rimonabant was withdrawn from Europe and other markets as more reports 

confirmed the increased risk of depression and suicidal ideation with the drug [17]. 

Sibutramine was withdrawn in the US and several countries in 2010 following review of the 

results of a cardiovascular outcomes trial (CVOT) among patients with pre-existing CVD or 

those at high risk. The results of this trial revealed a slightly increased risk of major adverse 

cardiovascular events (MACE) in the drug group compared with the placebo group (11.4% 

vs 10.0%; hazard ratio, 1.16; 95% CI, 10.3–1.31; P=0.02), corresponding to approximately 4 

excess events per 1,000 patient years [18]. Nevertheless, sibutramine remains legally 

marketed in a few countries, e, g., Russia [19]. In 2010, three new antiobesity drugs – 

phentermine plus topiramate, lorcaserin, and naltrexone plus bupropion – failed to win FDA 

approval, but were subsequently approved between 2012 and 2014 along with liraglutide 3.0 

mg (higher than the 1.8 mg dose approved for T2D).

3. Currently approved antiobesity drugs

3.1 Drugs approved for short-term weight loss

Four amphetamine congener drugs – phentermine, diethylpropion, phendimetrazine, and 

benzphetamine - continue to be marketed in the US for short-term treatment of obesity. 

Mazindol, another drug in this class was discontinued in the US, but remains available in 

other markets, such as, Japan and Mexico.

3.2. Phentermine

Despite the availability of 5 drugs approved for long-term weight management, phentermine 

remains highly popular in the US, accounting for 3 of 4 prescriptions among all antiobesity 

drugs, and although approved for short-term use only, is commonly prescribed for longer 

durations [20–22]. In a 28-week randomized controlled trial (RCT), phentermine 15 mg 

(half of the maximum approved dose) group (n=108) achieved an average weight loss of 

6.1% compared to 1.7% in the placebo group (n=109) [23]. In the absence of RCTs of at 

least 1-year duration, it remains unknown whether phentermine-induced weight loss is 

durable in the long-term. In a 2004 presentation to the FDA scientific advisory committee, 

late Dr. David Orloff, then Director of the FDA Division of Metabolic and Endocrine Drug 

Products, stated that lack of long-term studies of phentermine represented a “therapeutic 

gap” [24]. Sixteen years later, this therapeutic gap has grown bigger, considering that 

phentermine accounts for approximately 80% of all weight loss drug prescriptions in the 

recent years. A recent publication [25] that analyzed electronic health record (EHR) data 
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reported that patients who were prescribed phentermine were found to have lost clinically 

significant weight, but the study had numerous serious limitations, as is the case with EHR-

based observational studies. Of the 13,972 patients who had their first prescription filled, 

only 98 continued phentermine for 2 years and 68% had weight data missing [26]. Most 

likely, only those who benefitted from phentermine had chosen to continue, thus leaving a 

bias of overestimation of efficacy. Data pertaining to use of other weight loss medications 

was not included in the analysis. The control group was short-term phentermine users, rather 

than a group not taking phentermine. While acknowledging the methodological limitations, 

the authors concluded that “a clinical trial with regular standardized outcome assessments at 

predetermined intervals would be important.”

Phentermine is generally well tolerated with the most common adverse effects being 

insomnia, dry mouth, and constipation [27]. It may be associated with increases in heart rate 

and blood pressure. FDA-approved phentermine prescribing information reads: “use caution 

in patients with even mild hypertension (risk of increase in blood pressure).” However, this 

language was not based on evidence from well-controlled trials. In one RCT, average weight 

loss of 6.1% with phentermine at 28 weeks was associated with systolic BP (SBP) and 

diastolic BP (DBP) decreases of 3.5 mmHg and 0.9 mmHg, respectively [23]. The highest 

dose used in this study was 15 mg, whereas the most commonly prescribed dose in clinical 

practice is 37.5 mg (or 30 mg base). No published RCTs have examined ambulatory blood 

pressure (ABP) measurements, which are a stronger predictor of all-cause and 

cardiovascular mortality than clinic measurements [28]. No data exist with regard to the 

effects of phentermine on daytime, nighttime, and 24-hour ABP, and whether the effects are 

dose-dependent, especially at the beginning of treatment when increases are more likely to 

occur. Such data would be useful to guide physicians on the dose- and time-dependent 

effects of phentermine on BP, and whether any safety monitoring should be included in the 

care of patients newly started on phentermine.

3.3. Antiobesity drugs approved for long-term use

Four drug therapies – orlistat, liraglutide, phentermine/topiramate, and naltrexone/bupropion 

- are currently approved in the US for long-term weight management in patients with a body 

mass index (BMI) of ≥30 kg/m2 or those with a BMI of at least 27 kg/m2 in the presence of 

obesity-related diseases or risk factors as an add-on to lifestyle modification. Compared to 

lifestyle intervention alone, the addition of these drugs can enhance average weight loss by 

3% to 9% over one year [{29}Figure 1]. Among these, only phentermine/topiramate 

combination and liraglutide 3.0 mg have met both of the FDA benchmark criteria, the first 

being 5% placebo-subtracted weight loss and the second being a greater proportion of 

patients achieving at least 5% weight loss [8]. The others fulfilled only the less-stringent 

second criterion using categorical data.

Lorcaserin, approved in the U.S in 2012, was withdrawn in February 2020 based on the 

finding that 7.7% of the subjects in the lorcaserin group were diagnosed with cancer 

compared to 7.1% of those in the placebo group in a 5-year RCT of 12,000 patients [30]. 

The FDA noted that pancreatic, colorectal, and lung cancers occurred more frequently in the 

lorcaserin group.
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Table 2 lists the most frequent adverse events (AEs) and related dropout rates in phase 3 

RCTs of 1-year duration. The percentage of patients discontinuing drug due to AEs was the 

highest for naltrexone/bupropion (24.0%) [31].

3.4. Effects of antiobesity drugs on glycemia, blood pressure, lipids, and NASH

The prevalence rates of T2D, HTN, and dyslipidemia tend to rise linearly with increasing 

BMI and are very high among individuals with obesity [32]. In clinical practice, the primary 

purpose in prescribing therapeutic weight loss interventions is to prevent or ameliorate the 

burden of these weight-related chronic diseases. In patients with T2D, for each kg of mean 

weight loss, hemoglobin A1c (HbA1c) is expected to decrease by approximately 0.1 

percentage points [33]. Thus, 5% weight loss in a 100 kg individual with T2D is expected to 

reduce HbA1c by 0.5 percentage points. All currently marketed drugs for long-term weight 

management have demonstrated significant improvement of glycemic control in 1-year 

RCTs among adults with overweight/obesity and T2D [Figure 2].

Antiobesity drug therapies have not been consistently associated with clinically significant 

BP reductions [Figure 1]. Orlistat has been well studied in patients with overweight/obesity 

and HTN in 4 RCTs with average placebo-adjusted SBP and DBP reductions of 2.5 mmHg 

and 1.9 mmHg, respectively [34]. These reductions were less pronounced when RCTs 

involving all subjects regardless of their hypertensive status were included in the meta-

analysis. Other antiobesity drugs have not been tested in RCTs dedicated to patients with 

hypertension. Phentermine/topiramate and liraglutide were associated with significant 

reductions in BP. In contrast to all other approved antiobesity drugs, naltrexone/bupropion, 

despite inducing greater weight loss than placebo, was associated with significant increases 

in placebo-adjusted SBP and DBP at 1 year. The BP elevations were more pronounced at 2 

months after initiation of treatment. An ambulatory blood pressure monitoring (ABPM) 

substudy revealed placebo-adjusted 24-hour average SBP and DBP increases of 2.9 mmHg 

and 3.0 mmHg, respectively, with naltrexone/bupropion causing concern to the FDA to 

require a CVOT prior to approval of the drug [35]. While approval was granted on the basis 

of an interim analysis, the required CVOT was never completed. After one CVOT was 

prematurely terminated [36] due to inappropriate disclosure of data by the manufacturer, the 

FDA stated that the company must conduct another CVOT [37], which was started and 

abandoned again [38].

Weight loss achieved through antiobesity drugs has generally resulted in clinically 

significant reduction in serum triglycerides, small and clinically insignificant reduction in 

low-density lipoprotein cholesterol (LDL-C), and small increase in high-density lipoprotein 

cholesterol (HDL-C) [Figure 3]. Orlistat is an exception in that it is associated with 

significant reduction in LDL-C, lowered HDL-C and minimal change in triglycerides.

In a 48-week RCT in overweight/obese patients with NASH, 9 of 23 patients who received 

liraglutide and 2 of 22 patients given placebo demonstrated resolution of NASH based on 

repeated biopsy [39]. There are no published RCTs of histopathologic improvement of 

NASH with other antiobesity drugs.
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None of the currently approved antiobesity drugs have yet been demonstrated to be effective 

for primary prevention of CVD or in reducing MACE or mortality among patients with 

obesity. Liraglutide 1.8 mg has been shown to reduce MACE, but that was in patients with 

T2D and high CVD risk [40]. As noted earlier, the FDA stipulated a CVOT requirement for 

naltrexone/bupropion, but this has not been completed yet. At the time of phentermine/

topiramate approval in 2012, the FDA mandated that a post-approval CVOT be conducted 

and final report submitted to the FDA by December 2018 [41]. To date, no phentermine/

topiramate CVOT has been registered.

3.5. Pros and cons of fixed-dose combination drugs

Drugs with different mechanisms of action, when used in combination, could yield greater 

efficacy via additive or synergistic effects, and possibly via overcoming the human body’s 

natural homeostatic mechanisms that defend body weight [42]. In a 24-week RCT, 

phentermine/topiramate 15/100 mg led to an average weight loss of 10.7% compared with 

4.6% with phentermine 15 mg and 6.3% with topiramate 100 mg [43]. In this study, which 

used commercially available drugs, phentermine was dosed in the morning and topiramate in 

the evening. In a subsequent 28-week RCT in which a fixed-dose combination once-daily 

product was used, phentermine/topiramate 15/92 mg resulted in an average weight loss of 

9.2% compared with 6.1% with phentermine 15 mg and 6.4% with topiramate 92 mg [23].

In a 16-week RCT, naltrexone/bupropion 50/300 mg failed (4.0% vs 3.6%) to achieve 

greater weight loss than bupropion 300 mg alone [44]. In a subsequent 24-week RCT, 

naltrexone/bupropion 32/400 mg led to an average weight loss of 5.4% compared to 2.7% 

with bupropion monotherapy and 1.2% with naltrexone monotherapy. The higher-dose 

combination therapy (naltrexone 48 mg/bupropion 360 mg) was not superior to bupropion 

alone with 63% dropout rate [45]. The average placebo-subtracted weight loss of 1.9% with 

bupropion 400 mg was much lower than the placebo-subtracted difference of 3.7% and 2.7% 

demonstrated with the drug in two prior RCTs of similar duration in adults with obesity [46, 

47]. In an End-of-Phase 2 meeting with the sponsor in 2007, the FDA raised concern that the 

results of this study were not sufficient to satisfy the requirements for a fixed-dose 

combination product, but subsequently accepted the data in support of efficacy based on a 

mechanistic explanation of possible synergy [35].

Combination drugs for obesity have generally been associated with worse tolerability than 

monotherapies. A major disadvantage of fixed-dose combination drug products is that the 

doses of all drug components in the combination are increased or decreased when having to 

change dose rather than having the flexibility of changing the doses of the individual 

components based on tolerability [48]. In clinical practice, physicians generally begin 

treatment with a single drug, and then increase the dose or add another drug, or switch to 

another drug based on assessment of therapeutic response and tolerability rather than 

starting with a fixed-dose combination.
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4. Therapeutic gaps

4.1. Very few treatment options for pediatric obesity

In combination with lifestyle interventions, pharmacotherapy is considered appropriate for 

adolescents with BMI at ≥95th percentile for age and sex with at least one obesity-related 

comorbidity [15]. Some have recommended that pharmacotherapy is also appropriate for 

adolescents with BMI ≥120% of 95th percentile with or without comorbidities [49]. The 

FDA recommends that a drug’s safety be first examined in adults, and a pharmacokinetic 

(PK) study be conducted in pediatric subjects before embarking on larger long-term trials 

[15]. Because linear growth over time needs to be taken into account while assessing change 

in body weight in pediatric subjects, the primary efficacy measure in the pivotal trials should 

be change in BMI rather than change in weight. Currently, orlistat is the only approved drug 

for long-term weight management in adolescents (≥12 years). In a 1-year RCT, orlistat 

decreased BMI by 0.55 kg/m2 whereas BMI increased by 0.31 kg/m2 with placebo, a net 

difference of 0.86 kg/m2 relative to placebo [50]. The currently available amphetamine 

congeners were first approved before 1960, at which time minimal data were collected for 

pediatric patients. Prior to 1979, the FDA did not have any specific labeling regulations or 

rule; thus, there was no definition of pediatric patients for the purpose of labeling. Current 

FDA labeling regulations define adult patients as those 17 years or older. Therefore, drugs 

approved for adults are approved for patients who are 17 years and older (FDA personal 

communication with the corresponding author, 17 Jan 2020). In an 8-week RCT of 

phentermine/topiramate among 42 adolescents with obesity, average weight changes in the 

placebo, 7.5/46 mg, and 15/92 mg groups were 1.1%, −3.8%, and −5.0% [51]. However, 

SBP decreased more with placebo than with either of the phentermine/topiramate doses, and 

DBP (mmHg) increased with both doses of the drug (placebo-adjusted DBP changes of +5.7 

and +4.3). A phase 4 RCT of 1-year duration among 200 obese adolescents is currently 

underway with an estimated completion in September 2020 [52]. In a recently reported RCT 

among 251 adolescents [53], treatment with liraglutide 3.0 mg daily s.c. injections led to 

placebo-adjusted reduction of 0.22 in BMI standard-deviation score (SDS) after 56 weeks; 

however, 10.4% of subjects discontinued liraglutide due to AEs vs none in the placebo 

group, and 26 weeks after treatment discontinuation, there was significantly greater increase 

in BMI SDS in the liraglutide group than in the placebo group (0.22 vs 0.07). There are no 

published clinical trials of naltrexone/bupropion in adolescents and none are registered to 

date.

4.2. Medication-induced weight gain

Several commonly used medications have been documented to be associated with weight 

gain as an adverse effect. Most notable are psychotropic medications, several of which have 

been implicated in inducing significant weight gain and new-onset T2D. The 2007 FDA 

guidance defined significant medication-induced weight gain as increase of at least 5% body 

weight within 6 months after starting a medication known to cause weight gain [15]. Since 

most antiobesity drugs are also centrally-acting, it is critical that these drugs do not 

adversely affect the efficacy or safety of the medication causing the weight gain. No 

antiobesity drug has yet been approved specifically to treat medication-induced weight gain.
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4.3. Suboptimal weight loss and weight regain after bariatric surgery

While it is widely acknowledged that bariatric surgery is superior to non-surgical weight loss 

interventions, there is a growing recognition that a large proportion of patients achieve 

suboptimal weight loss, reach a weight loss plateau sooner than predicted, or regain 

significant weight after initial weight loss [54–59]. Lifestyle interventions have 

demonstrated marginal or no benefit in promoting additional weight loss among patients 

with suboptimal weight loss, and in attenuating the regained weight [60–63]. During our 

review of the literature on the use of pharmacotherapy to treat suboptimal weight loss or 

weight regain after bariatric surgery, we found 11 published reports, of which 7 were 

retrospective chart reviews [64, 58, 65–69], two were open-label studies [70, 71], and two 

were publications reporting data for younger and older patients from a previously published 

paper [72, 73]. To date, there are no published RCTs of drug therapies to treat suboptimal 

weight loss or weight regain following bariatric surgery. Given the increasing utilization of 

bariatric surgery, rigorously tested pharmacotherapy could be a valuable tool in enhancing 

long-term outcomes for patients after bariatric surgery.

5. Methodological deficiencies in clinical trials of antiobesity drugs

Dropout rates in phase 3 trials of approved antiobesity drugs were in the range of 40–50% 

over 1 year [74–76]. In a trial of naltrexone/bupropion or placebo in combination with 

intensive lifestyle intervention, 42% dropped out in the lifestyle intervention plus placebo 

group, with 12% citing their early withdrawal to an adverse event [77]. High attrition 

introduces a serious bias and the results can be uninterpretable regardless of how 

sophisticated the imputation procedures are, when primary outcome data are missing for half 

of the study participants [78, 79]. The FDA encourages companies developing antiobesity 

drugs to make their best efforts to retain subjects in clinical trials, and also recommends that 

for subjects who withdraw early, the primary outcome measure (body weight) be collected 

near the calendar date at which the subject is scheduled to complete the trial [15]. This could 

easily be accomplished by explaining to the study participants that if they withdrew early, 

they would be requested to return for their final visit assessments, which would be valuable 

for the study’s success, as demonstrated in a 1-year RCT of pharmacotherapy in patients 

with obesity [80]. While the FDA has not specified maximum tolerated dropout rate in trials 

included in new drug applications, this should be a consideration in future.

The majority of participants in phase 3 trials of antiobesity drugs have been white women. 

Although the prevalence of obesity is slightly higher among women, men carry a higher risk 

of CVD, which could be related to their propensity to accumulate visceral fat [81, 82]. Many 

racial and ethnic minorities have a higher prevalence of obesity and carry greater 

susceptibility for T2D, CVD, and other cardiometabolic illnesses. Thus, the inadequate 

representation of men and ethnic and racial minorities compromises the generalizability of 

the findings as well as translation to clinical practice.

Long-term efficacy and safety data for antiobesity drugs are inadequate. Orlistat is an 

exception with several 2-year RCTs [83] and a 4-year study [84]. Liraglutide has been 

studied for up to 3 years [85] in one RCT. Naltrexone/bupropion has not been studied 

beyond 1 year for weight loss as the primary outcome. However, in a CVOT that was 
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terminated early, only 27% were still taking naltrexone/bupropion at 2 years and placebo-

subtracted weight loss was only 2.5% [36]. At the end of the largest phase 3 trial [86] of 

phentermine/topiramate, a second-year extension was offered for patients who completed 1 

year while taking the study drug at selected sites only [87]. Consequently, only a total of 

27% of the originally randomized cohort continued in the second year. Due to significant 

selection bias, 2-year results of this trial cannot be compared to those of orlistat, and 

liraglutide.

6. Challenges faced by antiobesity drugs

6.1. Difficulties in securing marketing authorization, and marketing restrictions

Although phentermine/topiramate is FDA approved, its marketing authorization application 

(MAA) was rejected by EMA in October 2012 and in February 2013 [88]. Although 

naltrexone/bupropion received EMA approval in 2015, National Institute for Health and 

Care Excellence (NICE) recommended against its coverage by the National Health Service 

(NHS) in the UK [89]. Use of phentermine/topiramate in the US is complicated by a risk 

evaluation and mitigation strategy (REMS) requiring clinician and patient education and the 

requirement for a negative pregnancy test prior to starting treatment and monthly thereafter 

to minimize the risk of potential teratogenicity associated with topiramate [90].

6.2. Underutilization

A recent report by the US Government Accountability Office (GAO) found that among the 

approximate 71.6 million U.S. adults with obesity, antiobesity drug utilization is quite low 

[Table 3] at an estimated 660,000 people per year [22]. Among those who reported trying to 

lose weight from 2013–2016, only about 3% reported using prescription medication for 

weight loss [22]. One study analyzing the use of antiobesity drugs in the Veterans Health 

Administration’s MOVE! Weight Management Program from 2013 through 2016 found that 

only 1% of veterans enrolled in the program were prescribed an antiobesity drug [91]. When 

patients are prescribed antiobesity drugs, adherence seems to drop after the first month of 

treatment [92]. In the FDA’s analysis of Sentinel System data of antiobesity drugs dispensed 

in 2008 through 2017, it was identified that 58% of patients who used these drugs did so for 

90 days or less with an average duration of 69 days [22]. The number of prescriptions for 

antidiabetes drugs is about 15 times the number for antiobesity drugs [21].

Among various reasons for underutilization of antiobesity drugs, GAO analysis report found 

that physicians and health care providers may not feel comfortable prescribing obesity drugs 

due to their perception of the drugs not being safe or effective. Some of this concern may be 

related to the removal of fenfluramine and dexfenfluramine from the market in 1997 

following reports of their association with heart valve abnormalities [22]. Another reason for 

the reluctance of health care providers to prescribe antiobesity drugs is an influential U.S. 

Preventive Services Task Force (USPSTF) report which concluded that antiobesity drugs, 

but not behavior-based interventions, were associated with higher rates of harm [93]. It was 

also noted in the GAO report that physicians may have gaps in knowledge about obesity 

drugs, including lack of knowledge that FDA-approved drugs for obesity are available. In a 

study of 111 primary care providers, many identified limited experience with obesity drugs 
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as a barrier to prescribing them [94]. Lack of insurance coverage, high out-of-pocket costs, 

and patients’ inability to afford antiobesity drugs are other factors that contribute to the 

reluctance of health care providers to prescribe antiobesity drugs [22].

In the GAO analysis, it was discovered that insurance coverage for obesity drugs is limited. 

Some prescription drug plans may choose to cover antiobesity drugs, however they are often 

considered supplemental drugs under an alternative coverage plan which requires patients to 

pay full premium cost for those additional benefits. Many plans cover supplemental drugs 

based on consumer demand and obesity drugs typically do not meet the threshold for 

offering coverage [22]. Coverage for obesity drugs in the US varies by each private health 

insurance plan and by each state. One large insurer reported that about 90% of members had 

coverage for obesity drugs, whereas another large insurer reported that 4 out of 6 employer-

sponsored plans and 3 out of 6 individually purchased plans covered obesity drugs [22]. 

Even when coverage is offered by insurers, there are often requirements to determine 

eligibility including prior authorization, determination of medical necessity, and a review of 

the drug’s effectiveness. Further, when coverage is offered but a patient fails to achieve 

clinical benefit within a certain time frame, plans may require re-approval of coverage every 

6 to 12 months and a prior authorization for continuing coverage [22].

7. Conclusion

Antiobesity drugs currently approved for long-term weight management, when added to 

lifestyle intervention, are more effective than lifestyle intervention alone, yielding an 

additional 3% to 9% weight loss over 1 year. In RCTs, weight loss achieved with these drugs 

is associated with significant improvements in glycemic measures and small improvements 

in blood pressure and lipids. There is limited evidence for sustained weight loss beyond 1 

year and for safety and efficacy of antiobesity drugs in children and adolescents, and in post-

bariatric surgery patients. None have demonstrated reduction in major adverse 

cardiovascular events or other significant disease outcomes. Limited health insurance 

coverage, challenges with long term adherence, perceptions of risk/benefit ratio, and comfort 

level of physicians have hindered the utilization of antiobesity drugs.

8. Expert opinion

In the primary care setting, if implemented skillfully, antiobesity medications can provide 

significant benefit above and beyond behavioral weight loss interventions [95]. Antiobesity 

drugs assist patients with obesity to reduce their energy intake and thereby promote greater 

compliance with lifestyle modification plans.

Although it is well recognized that weight loss among overweight/obese patients is critical 

for prevention of T2D and for improving outcomes among those with established T2D, few 

clinicians seem to give importance to weight management. Prescriptions for antidiabetes 

medications have soared in the recent years, but physicians remain reluctant to prescribe 

medications to assist their patients in losing weight.

The quality of RCTs of antiobesity drugs needs a major facelift to bring them on par with 

clinical trials in other major chronic diseases. The majority of participants in clinical trials of 
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antiobesity drugs are women. Improved enrollment of men and minorities can enhance the 

generalizability of the clinical trial findings. High attrition rates could be reduced by 

improving the engagement of study participants. It is important to demonstrate that 

antiobesity drugs can significantly ameliorate weight-related comorbidities to convince 

physicians of their utility in clinical practice. Trials dedicated to overweight/obese patients 

with hypertension and dyslipidemia can add value in gauging the clinically meaningful 

efficacy of these drugs beyond weight loss. It is also important to generate the type of data 

that provide the demonstration that antiobesity drugs can modify comorbid chronic diseases 

and thereby save future costs. More research is needed to demonstrate the efficacy and safety 

of antiobesity drugs in adolescents and in patients who have regained weight after initial 

weight loss following bariatric surgery.

Regulatory agencies have been inconsistent in evaluating new antiobesity drugs. They seem 

to hold the antiobesity drugs to higher standards that are difficult to meet, especially in the 

context of poor financial returns from marketing these drugs. Risk evaluations for the same 

drug by different divisions at the FDA’s Center for Drug Evaluation and Research can vary. 

For example, the Division of Neurology has not mandated REMS to mitigate teratogenic 

risk with topiramate when it is used to prevent migraine, but the Division of Metabolism and 

Endocrinology Products (DMEP) has required REMS for using phentermine/topiramate to 

treat obesity, although the topiramate dose typically used is the same (100 mg vs 92 mg) for 

both indications. The argument that has been made to justify this difference in regulatory 

policy that antiobesity drugs are most frequently used by women during their reproductive 

years is rather weak because migraine is 2–3 times more frequent among women aged 18–

44 years [96], hence the risk for teratogenicity in the latter case is no less. Despite reduction 

in BP, an average increase in heart rate of <2 bpm with phentermine/topiramate has 

concerned the DMEP to require a CVOT. However, the Division of Psychiatry has approved 

lisdexamfetamine for treatment of binge eating disorder (BED) in adults without requiring a 

CVOT although the drug is associated with increases in both BP (2–4 mmHg) and heart rate 

(3–6 bpm) [97]. Because patients seeking treatment for BED commonly present with 

overweight and obesity [98], risks related to increases in heart rate and BP would not be less 

with lisdexamfetamine use by BED patients than with phentermine use by patients with 

obesity. The DMEP advisory committees that reviewed lorcaserin, phentermine/topiramate, 

and naltrexone/bupropion did not have adequate representation of panelists with expertise 

and clinical knowledge in obesity medicine. It was unclear whether the panelists had the 

understanding that 5–10% weight loss can confer significant health benefits. Finally, the two 

major regulatory agencies – FDA and EMA – must try to implement consistent policies for 

approval of drugs to treat obesity.
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Article highlights

• 1-year treatment with currently available antiobesity drugs leads to 3% to 9% 

average weight loss above and beyond lifestyle intervention

• Weight loss achieved with antiobesity drugs leads to improved glycemia

• Improvements in BP and lipid profile are less consistent and small.

• Naltrexone/bupropion is associated with adverse effects on BP

• No antiobesity drug is yet to have a demonstration of reduction in MACE

• Barring orlistat, minimal knowledge of efficacy and safety in adolescents

• No RCTs to treat suboptimal weight loss or weight regain after bariatric 

surgery

• There is currently a cumbersome and inconsistent regulatory approval process 

in addition to post-approval restrictions. There are also numerous barriers to 

utilization

This box summarizes the key points contained in the article
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Figure 1. Changes in weight (%) and BP (mmHg) relative to placebo at 1 year
*Orlistat associated weight change is based on various meta-analyses and systematic reviews 

that included different RCTs of various durations. Orlistat-associated change in blood 

pressure is based on a recent meta-analysis [99]. For all other drugs, the results are based on 

pooled data of phase 3 RCTs in patients with obesity without diabetes as drawn from the 

FDA advisory committee briefing documents. When more than one dose was studied, results 

shown are the ones for the most effective dose. All data are from ITT analyses. [100].
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Figure 2. Change in HbA1C at 1 year in patients with overweight/obesity and T2D
Shown is placebo-subtracted HbA1C change in percentage points. Data are from ITT 

analyses in dedicated RCTs in patients with overweight/obesity and type 2 diabetes (T2D). 

No dedicated phase 3 RCT was conducted for phentermine/topiramate in T2D patients; the 

data shown represent the subgroup of patients with T2D in the CONQUER trial [86].
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Figure 3. Percent changes in serum lipids relative to placebo at 1 year
*Orlistat-associated changes in lipids are based on 1-year data shown in prescribing 

information [83]. For all other drugs, the results are based on ITT analyses of pooled data of 

phase 3 RCTs in patients with obesity without diabetes as drawn from the FDA advisory 

committee briefing documents. When pooled data are not available, data from the largest 

study are shown. When more than one dose was studied, results shown are the ones for the 

most effective dose.
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Table 1.

History of antiobesity drug approvals in the United States

Year approved Generic name (Brand names)

1947 Desoxyephedrine (Desoxyn, Hydrin)*

1956 Phenmetrazine (Preludin)*

1959 Phentermine (Ionamin*)

1959 Diethylpropion (Tenuate)

1959 Phendimetrazine (Bontril, Plegine)

1960 Benzphetamine (Didrex)

1973 Mazindol (Sanorex)*

1973 Fenfluramine (Pondimin)*

1973 Chlorphentermine (Pre-Sate)*

1996 Dexfenfluramine (Redux)*

1997 Sibutramine (Meridia)*

1999 Orlistat (Xenical)

2012 Phentermine/topiramate (Qsymia)

2012 Lorcaserin (Belviq)*

2014 Liraglutide 3.0 mg (Saxenda)

2014 Naltrexone/bupropion (Contrave)

When they are several brand names, only the originally approved name is shown. For phentermine, Ionamin, a resin product, is no longer marketed, 
but the drug is available under different brand names such as Adipex-P, Suprenza, and Lomaira.

*
Withdrawn due to risks or poor sales. Some of the drugs withdrawn in the US continue to be available in other countries.

Not listed above: Aminorex was approved in Germany, Switzerland, and Austria in 1965, but was withdrawn in 1972. Rimonabant was approved in 
the European Union and a few other countries in 2006, but was removed from markets in 2008.
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Table 2.

Most frequent AEs and AE-related dropout rates

Drug Adverse events (AEs) AE-related dropout rate (%)

Drug Placebo

Orlistat* Fecal urgency, fecal incontinence, flatus with discharge, oily spotting 8.2 4.8

Liraglutide Nausea, vomiting, diarrhea 9.8 4.3

Phentermine/topiramate Paresthesia, insomnia, dizziness 17.5 8.5

Naltrexone/bupropion Nausea, vomiting, dizziness, headache 24.0 11.9

*
For orlistat, the data are based on a meta-analysis [29] of 16 RCTs. For other drugs, the data are from FDA briefing documents. Adapted from 

[31] with permission of Springer Nature.
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Table 3.

Barriers to utilization of antiobesity drugs

Health Care Providers

 • Negative perceptions of safety and efficacy

 • Negative USPSTF clinical recommendations

 • Desire to use least invasive options first (i.e. behavioral interventions)

 • Patient costs and ability to afford the drugs

 • Gaps in knowledge and limited experience

Patients

 • Lack of insurance coverage

 • Out of pocket costs

 • Potential for adverse effects

 • Unrealistic expectations for efficacy and rapidity of benefit
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