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atosis by 19%.

surgery.
« No differences in surgical complications were observed.

o Administration of short-time phentermine decreased the proportion of individuals with hepatic ste-

o Phentermine promoted a more significant loss of weight and fat mass among candidates for bariatric

o Phentermine could be a reasonable treatment option in preoperative intervention.
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Abstract

Objective: Hepatic steatosis is associated with increased sur-
gical complications in bariatric surgery patients. We aimed
to evaluate the effect of phentermine in reducing hepatic
steatosis, adipose tissue, and surgical complications in pa-
tients undergoing bariatric surgery. Methods: This was a
two-arm, double-blind, randomized, controlled pilot trial of
64 adult subjects with BMI >35 kg/m? selected for bariatric
surgery randomized into phentermine group (15 mg once
daily) or placebo group for 8 weeks. Both groups adhered to
a hypocaloric diet (500 calories/day) and an individualized

exercise program. The primary endpoint was reducing the
frequency of hepatic steatosis measured by ultrasound and
reducing adipose tissue through fat mass in total kilograms
or percentage. Key secondary points were the prevalence of
surgical complications. Baseline and final biochemical pa-
rameters and blood pressure too were assessments. Results:
In the phentermine group, the frequency of hepatic steatosis
decreased by 19%, and the percentage of patients with a
normal ultrasound increased from 9% to 28% (p = 0.05). Like-
wise, the decrease in fat mass in kilograms was more signifi-
cant in the phentermine group (56.1 kg vs. 51.8 kg, p = 0.02).
A significant reduction in the HOMA-IR index was observed
regardless of weight loss. No differences in surgical compli-
cations were observed between groups. Phentermine was
well-tolerated; no differences were observed in the frequen-
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cy of adverse events between the groups. Conclusions:
Phentermine decreased the proportion of individuals with
hepatic steatosis by 19% and promoted a more significant
fat mass loss in kilograms among candidates for bariatric sur-

gery. © 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Severe obesity is a growing global problem with an in-
creasing prevalence. In the USA, the age-adjusted preva-
lence of obesity increased from 30.5% to 42.4%, and se-
vere obesity increased from 4.7% to 9.2% from 1999-2000
through 2017-2018 [1]. Such patients usually undergo
bariatric surgery as part of comprehensive treatment to
achieve weight loss. Laparoscopic Roux-en-Y gastric by-
pass is the gold standard of bariatric surgery, it promotes
successful weight reduction and a lower nutritional risk
of complications [2]. Candidates for bariatric surgery of-
ten have enlarged liver and hepatic steatosis, having a
prevalence of 52-90% and 33-89%, respectively [3-6]. In
addition to the inherent technical difficulties presented
by the presence of a large adipose panicle, an enlarged
fatty liver may further complicate surgery, for instance,
increasing surgical time and increasing the risk of bleed-
ing during surgical manipulation and conversion from
laparoscopic surgery to open surgery [7, 8].

The use of pharmacological measures in conjunction
with diet, exercise, and psychological interventions to
achieve behavioral modification in patients with obesity
has been documented as an alternative to bariatric sur-
gery. A low-calorie diet is recommended to manage can-
didate bariatric surgery patients to reduce hepatic fatty
infiltration and the adipose panicle and facilitate surgery
[9-12]. Studies investigating the effect of low-calorie diets
on the liver in candidates for bariatric surgery have re-
ported a reduction in hepatic steatosis and fat infiltration
of 5-20% [8, 13]; however, it is associated with low adher-
ence and common side effects. Additionally, this type of
diet can induce a catabolic state, favoring the loss of mus-
cle mass, which could be detrimental to recovery after
surgery [14, 15].

Combining dietary strategies with pharmacotherapy
could be a promising approach to improve diet adherence
and achieve the goals set in weight loss therapy. Phenter-
mine is used as an appetite suppressant to aid weight loss
in programs that include diet and exercise [16]. Current-
ly, there are no specific pharmacological recommenda-
tions in the preoperative period for patients with obesity
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who are candidates for bariatric surgery. Thus, the main
objective of this study was to evaluate the effect of phen-
termine in reducing hepatic steatosis and adipose tissue.
Surgical complications in patients undergoing bariatric
surgery were assessed as a secondary outcome.

Methods

Study Design and Participants

This is a two-arm, double-blind, randomized, controlled pilot
trial: placebo versus phentermine 15 mg/day for 8 weeks. It was
carried out at a specialized obesity clinic by an interdisciplinary
team of healthcare professionals. Various hospital services referred
patients, and those programmed for bariatric surgery within 3-6
months who met the inclusion criteria were invited to participate
in the protocol. Both sex’s patients, between 18 and 55 years old,
with either a BMI =35 kg/m? with comorbidities or a BMI 240 kg/
m? with and without comorbidities; and with the approbation of
the Obesity Clinic Committee for bariatric surgery were eligible for
inclusion in the study [17]. We excluded patients with severe lung
disease, mental illness, giant hiatal hernia, gastric or duodenal ul-
cer, portal hypertension or esophageal varices, unstable coronary
artery disease, high surgical risk, active substance use, intolerance
to phentermine, or inability to implement lifestyle changes. The
Research and Ethics Committee approved this study of the Hospi-
tal under identifier HIM0367/17-IQF. Written informed consent
was obtained from the participants. This study was registered on
Clinicaltrials.gov under the identifier NCT03849729.

Randomization

The patients were randomized by a computer-generated ran-
dom number table. The placebo and the drug were indistinguish-
able in shape and appearance from each other; random codes were
assigned, so neither the researchers nor the patients knew which
treatment had been assigned. A third party performed treatment
allocation and delivery. After providing informed consent, par-
ticipants were assigned to a lifestyle intervention program that in-
cluded an individualized exercise program and a daily diet plan
that reduced 500 kcal below resting energy expenditure measured
by indirect calorimetry (CCM Express indirect calorimeter, Min-
nesota, USA). The diet had the following macronutrient distribu-
tion: 45% carbohydrates, 25% proteins, and 30% lipids. All patients
received a sufficient supply of medication or placebo during the
preoperative period study and were instructed to take it once a day
before breakfast. Within the program, psychological intervention
was also provided to both groups. Participants were asked to avoid
drinking alcohol and smoking during the study.

Intervention

Treatments were provided in capsules coated with polyvinyl
chloride aluminum; the drug contained 15 mg of phentermine pel-
lets and excipient q.s. The placebo had 15 mg of microcrystalline
cellulose, anhydrous lactose, magnesium stearate, and hydroge-
nated vegetable oil. The dosage of phentermine was based on the
amount required to achieve weight loss and beneficial effects based
on previous studies and considering that patients usually have var-
ious comorbidities. A dose of 15 mg is the lowest dose suggested
in a short time accordingly to the Food and Drug Administration
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[16, 18, 19]. The capsules were packaged in blister packs, and both
the drug and the placebo pellets were identical to enable a double-
blind study. Treatment compliance was evaluated by counting the
number of blister packs and capsules returned at each visit; ap-
pointments were every 2 weeks. Diet compliance was assessed by
a 24-h recall and a 3-day food record (food log). The data were
processed and converted into gram equivalents following the
equivalent food system and were subsequently analyzed using Mi-
crosoft Excel 2010 software.

Measurements

A trained health professional determined anthropometric
measurements; waist circumference (WC) and hip circumference
were measured using a flexible tap (SECA, Hamburg, Germany).
Body composition and weight were determined using a body com-
position analyzer to perform bioelectrical impedance (Tanita BC-
418 Body Composition Analyzer) [20].

Blood samples were collected after overnight fasting for 8-12
h. The parameters evaluated were glucose, total cholesterol, HDL
cholesterol (HDL-c), LDL cholesterol, triglycerides, insulin, ala-
nine aminotransferase and aspartate aminotransferase, and cre-
atinine levels. Insulin levels were determined by a chemilumines-
cence assay (IMMULITE 2000), while the other parameters were
measured by the ADVIA 1800 Clinical Chemistry System, both
devices from Siemens Healthcare Diagnostics (Deerfield, IL, USA).

The same trained and specialized radiologist performed baseline
and final ultrasound liver ultrasound using a Samsung Medison Ac-
cuvix A30 ultrasound system with a 4.5-MHz sector transducer. The
technical parameters, including gain adjustment, placement of the
focal zone, and the optimum location of the transducer, were opti-
mized for each patient. Ultrasound results were interpreted by one
of the researchers who had previous experience in performing and
interpreting hepatic ultrasound [21, 22]. The frequency of hepatic
steatosis was assessed according to a 4-point scale: grade 0; normal
ultrasound; grade 1-3; hepatic steatosis [23].

Study Endpoints

The primary endpoint was to evaluate whether phentermine
could reduce the frequency of hepatic steatosis and adipose tissue
through fat mass in total kilograms or percentage in patients un-
dergoing bariatric surgery. Key secondary points were the preva-
lence of surgical complications, such as shorter surgical times, re-
duced intraoperative bleeding, and shorter hospital stay length.

Statistical Analysis

The sample size, calculated based on similar previous studies,
was 23 considering a power of 80% and an alpha error of 0.05. Con-
tinuous variables are expressed as mean + standard deviation (SD),
median, and 25-75th percentile. Dichotomous variables are ex-
pressed as frequencies and percentages. Normal distribution was
evaluated using the Kolmogorov-Smirnov test; variables without a
normal distribution were log-transformed before the analysis. All
analyses included only patients who completed the study (per pro-
tocol). Independent samples ¢ test was used to compare the base-
line variables between groups. Paired samples f test was used to
compare the responses between groups based on different param-
eters. McNemar’s x° test compared categorical variables before and
after the treatment. Differences were considered statistically sig-
nificant when p < 0.05. The data were analyzed using SPSS for
Windows (version 21.00; SPSS Inc.).
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Results

Participants

A total of 64 participants met the inclusion criteria and
were selected to be assigned to one of the two treatments,
as presented in Figure 1. Of these, 60 participants com-
pleted the study. Of the withdrawals, one belonged to the
phentermine group (PhG) and left due to SARS-CoV-2
infection. The remaining three were in the placebo group
(PG). One participant withdrew from the study due to
financial issues, another voluntarily declined to partici-
pate in the study, and one subject was restricted by the
lockdown due to COVID-19 pandemic and could not at-
tend the final measurement. The baseline characteristics
of the participants were similar between the two groups
(Table 1).

Comorbidities

20.3% of the participants had a diagnosis of type 2 dia-
betes, 35.9% had hypertension, and 7.8% had dyslipid-
emia at the time of the intervention.

Energy and Nutrient Intake

Baseline energy and macronutrient intake were simi-
lar between groups. Baseline and final energy intake in
median and 25-75th percentile was 1,963 kcal (1,811,
2,091) and 1,290 keal (1,158, 1,600) (p < 0.0001) for the
PG versus 1,914 kcal (1,722, 2,100) and 1,285 kcal (1,025,
1,520) (p < 0.0001) for the PhG. Macronutrient distribu-
tion was preserved at 50% carbohydrates, 20% proteins,
and 30% lipids throughout the study. Compliance with
drug treatment was 95% for the PhG and 90.5% for the
PG.

Effect of the Intervention

Hepatic Steatosis

In the PhG, the frequency of hepatic steatosis de-
creased from 91% to 72% (p = 0.053), and the percentage
of patients with a normal ultrasound result increased
from 9% to 28%. Such changes were not observed in the
PG, where the percentage of patients with hepatic steato-
sis was similar at baseline and the end of the intervention

(Fig. 2).

Anthropometric and Body Composition Measures

Bodyweight decreased in both groups by an average
of —2.4 kg (95% CI: —3.30 to 0.21) in the PhG and -1.1
kg (95% CI: —3.21 to 0.26) in the PG. The baseline and
final body weight analysis showed that both groups had
a significant decrease in weight. Likewise, BMI showed
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Fig. 1. Consolidated Standards of Reporting Trials (CONSORT) diagram.

Fig. 2. Changes in the percentage of pa-
tients with hepatic steatosis at baseline and
at final of the intervention.
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Table 1. Baseline demographic and clinical characteristics

Parameter Placebo (n =32) Phentermine (n = 32) p value*
Median (25-75th percentile) Median (25-75th percentile)
Frequency, % Frequency, %
Gender female/male 17 (53)/15 (47) 22 (69)/10(31) 0.200
Ultrasound normal/with hepatic steatosis 3 (10)/27 (90) 3(9)/29 (91) 0.633
Age, years 35.5(29.2,43.7) 38.5(31.0,46.5) 0.275
Weight, kg 113.7 (98.6, 134.2) 118 (101, 139) 0.557
BMI, kg/m? 41.2(35.7,50.7) 443 (39.7,49.0) 0.559
Fat mass, kg 51.6 (37.0,61.5) 56.1(43.5,61.6) 0.032
Fat mass, % 42.9(36.5,51.4) 48.6 (41.5,52.0) 0.247
Fat free mass, % 57.0 (48.4,63.4) 51.4(47.9,58.4) 0.277
Waist, cm 116 (104, 135) 121(112,131) 0.676
SBP, mm Hg 129 (118, 149) 133 (124, 141) 0.951
DBP, mm Hg 80.0 (75.0,90.7) 83.5(71.0,90.7) 0.830
Glucose, mg/dL 82.5(73.0,91.0) 82.5(75.0,90.5) 0.513
Cholesterol, mg/dL 170(152,192) 171(153,192) 0.905
HDL-C, mg/dL 43.0(36.9,50.4) 42.0(35.8,46.0) 0.404
LDL-C, mg/dL 115 (102, 129) 116 (89.7, 134) 0.671
TG, mg/dL 127 (95.5,175) 147 (114, 250) 0.196
Insulin, pUI/mL 20.6 (15.5,29.9) 23.4(20.0,33.2) 0.937
HOMA-IR 4.21(3.12,7.03) 5.00 (3.42,7.89) 0.911
AST, U/L 22.5(20.0,29.5) 24.0(19.9, 28.0) 0.682
ALT, U/L 26.0 (21.0,32.7) 29.0(20.0, 35.0) 0.806
Creatinine, mg/dL 0.62 (0.58,0.79) 0.76 (0.61, 0.85) 0.305

SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-densitylipoproteincholesterol; TG, triglycerides; AST,aspartateaminotransferase; ALT,alanineaminotransferase.
* Statistical analysis was performed with t test of independent samples t tests, and data were log-transformed
before statistical analyses; categorical variables were analyzed with the x? test.

a significant reduction in both groups, as shown in Ta-
ble 2. Regarding weight loss percentage, 32.3% of the
subjects in the PhG had a weight loss greater than 3%,
while 24% of the subjects in the PG achieved such
weight loss, as shown in Table 3. Otherwise, the fat mass
in kilograms after the intervention the PhG decreased
from 56.1 kg to 51.8 kg; p = 0.02; while in the PG, no
change in fat mass in kilograms was observed (p = 0.07)
(Table 2).

Biochemical and Clinical Parameters

After treatment, patients in the PhG or PG showed an
increase in total cholesterol and HDL-C. Likewise, insulin
concentrations decreased (p = 0.007), and the HOMA-IR
index improved (p = 0.008) in the PhG (Table 2).

Surgical Complications

There were no significant differences in surgical time
(126.8 +£25.7 min vs. 142.7 £ 20.4 min; p = 0.17), bleeding
volume (60.0 £ 41.0 mL vs. 56.1 + 16.9 mL; p = 0.86), or
duration of hospital stay between the PhG and PG.
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Adverse Effects

There were no significant differences in adverse effects
between groups, and no serious adverse effects were re-
ported during the study (Table 4).

Discussion

This pilot study evaluated whether phentermine could re-
duce the frequency of hepatic steatosis and adipose tissue
through fat mass in total kilograms or percentage in candi-
date patients undergoingbariatric surgery. This study showed
that phentermine reduced the frequency of hepatic steatosis
by 19%; it is probable that the impact on weight loss may in-
directly influence the course of hepatic steatosis. Considering
the “multiple hit” hypothesis [24], phentermine is associated
with decreased leptin and increased leptin sensitivity second-
ary to weight reduction. Leptin has well-described effects on
fatty liver reduction, promotion of fatty acid oxidation, and
lipogenesis, as well as to reduce ectopic fat deposits in the
liver and muscle [25]. It is possible to explain the reduction

Pérez-Cruz et al.



Table 2. Anthropometric, clinical, and biochemical characteristics at baseline and final according to treatment

Parameter Placebo (n = 29) Phentermine (n=31)

Median (25-75th percentile) Median (25-75th percentile)

baseline final p value* baseline final p value*
Weight, kg 113.7 (98.6, 134) 112.6 (98.9,135.5) 0.021 118 (101, 139) 115.6 (98.7,140.6) 0.012
BMI, kg/m? 41.2(35.7,50.7) 40.5 (34.9,48.9) 0.013 44.3 (39.7,49) 43.0 (39.2,47.9) 0.017
Waist, cm 116 (104, 135) 113(104,132) 0.12 121(112,131) 119(107,129) 0.20
Fat mass, kg 51.6(37.0,61.5) 49.1 (35.6, 62.0) 0.07 56.1(43.5,62) 51.8(42.1,62) 0.024
Fat mass, % 429(36.5,51.4) 445 (35.9,52.0) 0.41 48.6 (41.5,52) 48.2(41.6,51.4) 0.30
Fat free, mass, % 57.0 (48.4,63.4) 55.5(47.9, 64.1) 0.68 51.4 (48, 58.4) 51.8 (48.5, 58.4) 0.32
SBP, mm Hg 129 (118, 149) 135 (119, 144) 0.53 133 (124, 141) 129 (120, 136) 0.49
DBP, mm Hg 80.0(75.0,90.7) 80.0(71.5,87.5) 0.41 83.5(71,90.7) 82.0(70.0, 85.0) 0.57
Glucose, mg/dL 82.5(73.0,91.0) 83.0(74.0, 89.0) 0.75 82.5(75,90.5) 84.0(76.0,91.0) 0.98
Cholesterol, mg/dL 170(152,192) 175 (151, 205) 0.24 171(153,192) 172 (162, 196) 0.047
HDL-C, mg/dL 43.0 (36.9,50.4) 45.8 (41.3,53.6) 0.021 42.0 (35.8,46) 42.4(38.9,49.7) 0.032
TG, mg/dL 127 (95.5,175) 126 (90.0, 170) 0.14 147 (114, 250) 144 (106, 197) 0.41
Insulin, pUl/mL 20.6 (15.5,29.9) 18.0(11.2,34.9) 0.14 23.4(20,33.2) 20.6 (14.2,29.2) 0.007
HOMA index 4.21(3.12,7.03) 3.18(2.03,7.43) 0.17 5.00(3.42,7.8) 4.00 (2.78,7.84) 0.008
AST, U/L 22.5(20.0,29.5) 22.0(19.5,30.5) 0.76 24.0(19.9, 28) 25.0(19.0, 28.0) 0.73
ALT, U/L 26.0(21.0,32.7) 23.0(19.0,30.5) 0.14 29.0 (20, 35) 27.0(19.0, 37.0) 0.85

BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-density lipoprotein cholesterol; TG, triglycerides. *Statistical analysis was performed with paired samples t tests, and data were log-

transformed before statistical analyses.

Table 3. Percent weight loss among subjects

Percent weight loss Placebo Phentermine p

among subjects (n=29) (n=31) value*
Frequency, % Frequency, %

Without weight loss 11(38) 9(29) 0.32

Less than 3% weightloss 11 (38) 12(38.7) 0.58

More than 3% weight 7 (24) 10(32.3) 0.34

* Statistical analysis performed with Pearson’s x? test.

in hepatic steatosis by improving the lipid profile in obese
individuals with excessive lipid accumulation in the liver, a
derangement of the gut-liver axis acts on the progression of
liver damage, inflammation, and subsequent fibrosis.
Phentermine has appetite-suppressant effects through
interaction with biogenic amine transporters, which main-
ly enhance norepinephrine, dopamine, and serotonin re-
lease in the central nervous system [26]. In this study, the
PhG resulted in a more significant weight loss percentage,
where 32.3% of the subjects in the PhG had a weight loss
greater than 3%; in comparison, 24% of the subjects in the
PG had this weight loss. Additionally, the fat mass in kilo-
grams after the intervention in the PhG decreased, while in

Phentermine in Patients Undergoing
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the PG, there was no change. To avoid a methodological
bias, both groups received the same diet and an individual-
ized exercise program, making the consumption of phen-
termine the main difference between groups. A hypocaloric
diet, a deficit of at least 500 calories/day, and high protein
diets are associated with improved weight maintenance and
may benefit hepatic steatosis. In some animal studies, phen-
termine has also achieved greater fat loss. Visceral fat is
metabolically more active and therefore more susceptible to
fat depot loss than subcutaneous fat; this could be because
it has more cellularity, greater vascularization, innervation,
and susceptibility to certain hormones [27].

On the other hand, we observed that phentermine con-
sumption slightly improves insulin resistance. Phenter-
mine has been used as an adjuvant medication for weight
loss and improves specific related biochemical parameters
[28]. Elhag et al. [29] obtained similar results in a com-
parative study of the use of phentermine versus lorcaserin
for 3 months. They concluded that the effects of both
drugs on biochemical parameters could be the result of a
long-term rather than a short-term intervention. Both
groups showed an insulin decrease concentration in their
study, but the decrease in the HOMA-IR index was more
significant in the PhG. These findings are similar to our
observations and previously published results showing

Med Princ Pract 2022;31:254-261 259
DOI: 10.1159/000524805



Table 4. Adverse effects of the

interventions Adverse effects of the interventions  Placebo (n=29) Phentermine (n=31) p value*
Frequency, % Frequency, %
Headache 6 (20.6) 3(9.6) 0.23
Dry mouth 12(41.3) 10(32.2) 0.46
Diarrhea 2(6.8) 1(3.2) 0.51
Constipation 3(10.3) 1(3.2) 0.26
Euphoria 1(3.4) 1(3.2) 0.96
Anxiety 3(10.3) 2(6.4) 0.58
Tachycardia, insomnia, SAH 0(0) 0(0) 0.99

SAH, systemic arterial hypertension. * Statistical analysis performed with Pearson’s x?

test.

that weight loss can improve insulin sensitivity even in the
absence of a change in glucose [30]. Interestingly short-
term phentermine administration is sufficient to reduce
hepatic steatosis fat mass and improve insulin sensitivity.

There are no studies examining the use of phentermine
on the prevalence of surgical complications; our findings
show no difference with the PG in the rates of surgical
complications among PhG patients undergoing bariatric
surgery. Moreover, it was observed that in addition to the
presence of fatty liver, the participants had comorbidities
associated with obesity, such as arterial hypertension, type
2 diabetes, and dyslipidemia. However, these comorbidi-
ties were controlled before surgery in both groups.

This study has a few limitations. The duration of the
study was not enough to identify long-term changes. The
primary endpoint was selected to assess hepatic steatosis
and adipose tissue; thus, the sample size is inadequate to
evaluate biochemical changes. The ultrasound was cho-
sen to diagnose hepatic steatosis because it is a noninva-
sive technique but has limitations in terms of accurate
differentiation between fibrosis and steatosis and quanti-
fying the exact fat content. Finally, the SARS-CoV-2 pan-
demic negatively affected the follow-up of some partici-
pants due to lockdown issues, especially given that these
patients have a high risk of severe illness due to CO-
VID-19. Studies with larger populations and longer dura-
tion are needed to determine the overall effects of phen-
termine on hepatic steatosis, adipose tissue, and surgical
complications in patients undergoing bariatric surgery.

Conclusions
This pilot study shows that 8-week treatment with a

daily dose of 15 mg of phentermine joint with a lifestyle
intervention program induced a 19% reduction of hepat-
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ic steatosis, promoted a greater loss of fat mass in kilo-
grams in patients who were candidates for bariatric sur-
gery. We suggest that phentermine could be a reasonable
treatment option in preoperative intervention.

Acknowledgments

We thank Dr. Sdnchez-Conde, R. of the Department of Radiol-
ogy for providing his input and expertise in performing and evalu-
ating ultrasound. Additionally, we acknowledge the help and ded-
ication of Dr. Sosa-Duran, E.E., Aboharp-Hassan, Z., and we thank
all the members of the Obesity Clinic who participated in the care
of our patients or have otherwise supported us in the conduct of
this study.

Statement of Ethics
This study was approved by the Research and Ethics Commit-
tee of the Hospital (HJM0367/17-IQF). Clinical trial registration

NCT03849729. Written informed consent was obtained from the
participants.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

Medix SA de CV supported the preparation of the manuscript.

Author Contributions

Elizabeth Pérez-Cruz conceived and designed the study, ana-
lyzed, interpreted, and collected patient data, and was a major con-
tributor to the writing of the manuscript. Martha Guevara-Cruz

Pérez-Cruz et al.



designed the study, analyzed and interpreted patient data, and was

a major contributor to the writing of the manuscript. Salvador Or-

tiz-Gutiérrez collected, analyzed, interpreted the patient data, and
contributed to the writing of the manuscript. Yuritzy Luna-Cama-
cho, Rafael Guzmdn-Aguilar, and Giuseppe Bricefio-Saenz collect-
ed patient data and contributed to writing the manuscript. Luis E.
Gonzalez-Salazar and Adriana Flores-Lépez analyzed and inter-

preted patient data and contributed to the manuscript. All authors
read and approved the final manuscript.

10

11

References

Hales CM, Carroll MD, Fryar CD, Ogden CL.
Prevalence of obesity and severe obesity
among adults: United States, 2017-2018.
NCHS Data Brief. 2020 Feb;(360):1-8.
Kissler HJ, Settmacher U. Bariatric surgery to
treat obesity. Semin Nephrol. 2013;33(1):75-
89.

Reha JL, Lee S, Hofmann LJ. Prevalence and
predictors of nonalcoholic steatohepatitis in
obese patients undergoing bariatric surgery: a
Department of Defense experience. Am Surg.
2014;80(6):595-9.

Losekann A, Weston AC, Carli LA, Espindola
MB, Pioner SR, Coral GP. Nonalcoholic fatty
liver disease in severe obese patients, subject-
ed to bariatric surgery. Arq Gastroenterol.
2013;50(4):285-9.

Meneses D, Olveira A, Corripio R, Mendez
MDC, Romero M, Calvo-Vinuelas I, et al.
Prevalence and predictors of non-alcoholic
steatohepatitis in patients with morbid obe-
sity. Endocrinol Diabetes Nutr. 2021 Jul 30.
Epub ahead of print.

Cordeiro L, Campos JM, de Paula PS, Vilar L,
Lopes E, de Arruda PC, et al. Nonalcoholic
steatohepatitis on preoperative period of gas-
tric bypass: lack of correlation with degree of
obesity. Arq Bras Cir Dig. 2013;26(Suppl 1):
39-42.

Sundbom M. Laparoscopic revolution in bar-
iatric surgery. World J Gastroenterol. 2014;
20(41):15135-43.

Schwartz ML, Drew RL, Chazin-Caldie M.
Factors determining conversion from laparo-
scopic to open Roux-en-Y gastric bypass.
Obes Surg. 2004;14(9):1193-7.
Gonzalez-Perez ], Sanchez-Leenheer S, Del-
gado AR, Gonzalez-Vargas L, Diaz-Zamudio
M, Montejo G, et al. Clinical impact of a
6-week preoperative very low calorie diet on
body weight and liver size in morbidly obese
patients. Obes Surg. 2013;23(10):1624-31.
Edholm D, Kullberg ], Haenni A, Karlsson
FA, Ahlstrom A, HedbergJ, etal. Preoperative
4-week low-calorie diet reduces liver volume
and intrahepatic fat, and facilitates laparo-
scopic gastric bypass in morbidly obese. Obes
Surg. 2011;21(3):345-50.

Collins J, McCloskey C, Titchner R, Goodpas-
ter B, Hoffman M, Hauser D, et al. Preopera-

Phentermine in Patients Undergoing
Bariatric Surgery

12

13

14

15

16

17

18

19

20

tive weight loss in high-risk superobese bar-
iatric patients: a computed tomography-
based analysis. Surg Obes Relat Dis. 2011;
7(4):480-5.

Romeijn MM, Kolen AM, Holthuijsen DDB,
Janssen L, Schep G, Leclercq WKG, et al. Ef-
fectiveness of a low-calorie diet for liver vol-
ume reduction prior to bariatric surgery: a
systematic review. Obes Surg. 2021;31(1):
350-6.

Holderbaum M, Casagrande DS, Sussenbach
S, Buss C. Effects of very low calorie diets on
liver size and weight loss in the preoperative
period of bariatric surgery: a systematic re-
view. Surg Obes Relat Dis. 2018;14(2):237-44.
Huang DD, Ji YB, Zhou DL, Li B, Wang SL,
Chen XL, et al. Effect of surgery-induced
acute muscle wasting on postoperative out-
comes and quality oflife. ] Surg Res. 2017;218:
58-66.

Cava E, Yeat NC, Mittendorfer B. Preserving
healthy muscle during weight loss. Adv Nutr.
2017;8(3):511-9.

Lewis KH, Fischer H, Ard J, Barton L, Besse-
sen DH, Daley MF, et al. Safety and effective-
ness of longer-term phentermine use: clinical
outcomes from an Electronic Health Record
Cohort. Obesity. 2019;27(4):591-602.

Di Lorenzo N, Antoniou SA, Batterham RL,
Busetto L, Godoroja D, Iossa A, et al. Clinical
practice guidelines of the European Associa-
tion for Endoscopic Surgery (EAES) on bar-
iatric surgery: update 2020 endorsed by IFSO-
EC, EASO and ESPCOP. Surg Endosc. 2020;
34(6):2332-58.

Smith SM, Meyer M, Trinkley KE. Phenter-
mine/topiramate for the treatment of obesity.
Ann Pharmacother. 2013;47(3):340-9.

Food and Drug Administration. Full pre-
scribing information. Suprenza (phentermine
hydrochloride) orally disintegrating tablet:
Food and Drug Administration 2011. Avail-
able from: https://www.accessdata.fda.gov/
drugsatfda_docs/label/2011/202088s0001bl.
pdf.

Thomson R, Brinkworth GD, Buckley JD,
Noakes M, Clifton PM. Good agreement be-
tween bioelectrical impedance and dual-ener-
gy X-ray absorptiometry for estimating
changes in body composition during weight

21

22

23

24

25

26

27

28

29

30

Data Availability Statement

The data are not publicly available due to privacy or ethical re-
strictions. The protocol and data sets used and/or analyzed during
the current study are available from the corresponding author on
reasonable request. Please contact the corresponding author to
complete a use agreement to access these resources.

loss in overweight young women. Clin Nutr.
2007;26(6):771-7.

Pirmoazen AM, Khurana A, El Kaffas A, Ka-
maya A. Quantitative ultrasound approaches
for diagnosis and monitoring hepatic steato-
sis in nonalcoholic fatty liver disease. Ther-
anostics. 2020;10(9):4277-89.

Dietrich CF, Shi L, Lowe A, Dong Y, Potthoff
A, Sparchez Z, et al. Conventional ultrasound
for diagnosis of hepatic steatosis is better than
believed. Z Gastroenterol. 2021. Epub ahead
of print.

Hernaez R, Lazo M, Bonekamp S, Kamel I,
Brancati FL, Guallar E, et al. Diagnostic accu-
racy and reliability of ultrasonography for the
detection of fatty liver: a meta-analysis. Hepa-
tology. 2011;54(3):1082-90.
Zarghamravanbakhsh P, Frenkel M, Poretsky
L. Metabolic causes and consequences of non-
alcoholic fatty liver disease (NAFLD). Metab-
ol Open. 2021;12:100149.

Arch JR, Trayhurn P. Detection of thermo-
genesis in rodents in response to anti-obesity
drugs and genetic modification. Front Physi-
ol. 2013;4:64.

Tak Y], Lee SY. Long-term efficacy and safety
of anti-obesity treatment: where do we stand?
Curr Obes Rep. 2021;10(1):14-30.

Tahseen NJ, Shaker NS, Hussein ZA, Mutee
AF, Al-Tuhafi AM. The effects of phenter-
mine and lorcaserin on body weight, food in-
take, and visceral fat in mice: comparative
study. ] Adv Pharm Educ Res. 2020;10(1):1-8.
Bays H. Phentermine, topiramate and their
combination for the treatment of adiposopa-
thy (“sick fat”) and metabolic disease. Expert
Rev Cardiovasc Ther. 2010;8(12):1777-801.
Elhag W, El Ansari W, Razaq S, Elsherif M,
Mustafa I. Lorcaserin vs. Phentermine among
non-surgical and surgical obese patients: an-
thropometric, glycemic, lipid, safety and cost
outcomes. Ann Med Surg. 2019;45:75-81.
Straczkowski M, Nikolajuk A, Majewski R, Fi-
larski R, Stefanowicz M, Matulewicz N, et al.
The effect of moderate weight loss, with or
without (1, 3)(1, 6)-beta-glucan addition, on
subcutaneous adipose tissue inflammatory
gene expression in young subjects with un-
complicated obesity. Endocrine. 2018;61(2):
275-84.

Med Princ Pract 2022;31:254-261
DOI: 10.1159/000524805

261


https://www.karger.com/Article/FullText/524805?ref=1#ref1
https://www.karger.com/Article/FullText/524805?ref=2#ref2
https://www.karger.com/Article/FullText/524805?ref=3#ref3
https://www.karger.com/Article/FullText/524805?ref=4#ref4
https://www.karger.com/Article/FullText/524805?ref=5#ref5
https://www.karger.com/Article/FullText/524805?ref=6#ref6
https://www.karger.com/Article/FullText/524805?ref=7#ref7
https://www.karger.com/Article/FullText/524805?ref=8#ref8
https://www.karger.com/Article/FullText/524805?ref=9#ref9
https://www.karger.com/Article/FullText/524805?ref=10#ref10
https://www.karger.com/Article/FullText/524805?ref=10#ref10
https://www.karger.com/Article/FullText/524805?ref=11#ref11
https://www.karger.com/Article/FullText/524805?ref=12#ref12
https://www.karger.com/Article/FullText/524805?ref=13#ref13
https://www.karger.com/Article/FullText/524805?ref=14#ref14
https://www.karger.com/Article/FullText/524805?ref=15#ref15
https://www.karger.com/Article/FullText/524805?ref=16#ref16
https://www.karger.com/Article/FullText/524805?ref=17#ref17
https://www.karger.com/Article/FullText/524805?ref=18#ref18
https://www.karger.com/Article/FullText/524805?ref=20#ref20
https://www.karger.com/Article/FullText/524805?ref=21#ref21
https://www.karger.com/Article/FullText/524805?ref=21#ref21
https://www.karger.com/Article/FullText/524805?ref=22#ref22
https://www.karger.com/Article/FullText/524805?ref=23#ref23
https://www.karger.com/Article/FullText/524805?ref=23#ref23
https://www.karger.com/Article/FullText/524805?ref=24#ref24
https://www.karger.com/Article/FullText/524805?ref=24#ref24
https://www.karger.com/Article/FullText/524805?ref=25#ref25
https://www.karger.com/Article/FullText/524805?ref=25#ref25
https://www.karger.com/Article/FullText/524805?ref=26#ref26
https://www.karger.com/Article/FullText/524805?ref=27#ref27
https://www.karger.com/Article/FullText/524805?ref=28#ref28
https://www.karger.com/Article/FullText/524805?ref=28#ref28
https://www.karger.com/Article/FullText/524805?ref=29#ref29
https://www.karger.com/Article/FullText/524805?ref=30#ref30

	startTableBody
	StartZeile
	Zwischenlinie
	startTableBody
	startTableBody
	startTableBody

