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Abstract. Objective: Mexico has the 
second largest prevalence of obesity among 
adults worldwide, a condition especially af-
fecting the low-income population. There is a 
pressing need to improve therapeutic options 
for weight loss. Phentermine is an old and 
low-cost agent given as an adjuvant therapy 
for obesity for a 12-week period, at an ini-
tial dose of 15 mg or 30 mg. However, there 
are no precise guidelines on the suitability of 
both the starting dose and the continuation 
of treatment for 6 months. The aim of this 
study was to evaluate the 3- and 6-month 
efficacy and safety of phentermine in obese 
Mexican patients to elucidate the aforemen-
tioned. Materials and methods: In this pro-
spective, multi-center, open-label study, 932 
obese adults received 15 mg or 30 mg phen-
termine once daily for 6 months. Results: 
30 mg phentermine was more effective than 
15 mg phentermine in improving anthropo-
metric variables in the 3-month follow-up, 
but not after completing the 6-month treat-
ment period. Nearly 40% of 3-month non-re-
sponders reached a body weight reduction of 
at least 5% at 6 months. Conversely, ~ 65% 
and 25% of 3-month responders maintained 
or improved, respectively, their body weight 
reduction with long-term phentermine. Po-
tential tolerance as weight regain was ~ 10% 
from 3 to 6 months. None of the doses in-
creased cardiovascular risk, although mild-
to-moderate adverse events were more fre-
quent with 30 mg phentermine. Conclusion: 
30 mg phentermine was more effective than 
15 mg phentermine after 3 months, but not at 
6 months of treatment. An important number 
of subjects could benefit following the thera-
py from 3 to 6 months.

What is known about this subject

 – Phentermine is an effective short-term 
anti-obesity agent.

 – Phentermine dose for adults is 15 mg or 
30 mg once daily at physician’s discre-
tion.

 – Phentermine should be withdrawn if pa-
tient does not respond by 3 months.

What this study adds

 – 30 mg phentermine was more effective 
than 15 mg phentermine after 3 months, 
but not after 6 months of treatment.

 – 42% of 3-month non-responders had a 
reduction in body weight of at least 5% 
at 6 months.

 – 77% of obese patients could benefit from 
extending phentermine treatment for 3 
additional months.

Introduction
There is an ongoing pandemic of obesity, 

a chronic disease associated with a high risk 
of complications, including diabetes mellitus, 
heart disease, hypertension, dyslipidemia, os-
teoarthritis, sleep disorders, and multiple types 
of cancer. Conversely, a weight loss of at least 
5 – 10% can significantly improve health-re-
lated outcomes in obese patients. Currently, a 
5 – 10% weight loss over a 6-month period is 
considered a realistic goal with proven health 
benefit [1].
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In Mexico, the prevalence of obesity in 
adults was 31% in 2012 and 33.6% in 2018, 
when defined as having a body mass index 
(BMI) of 30 kg/m2 or higher. It is projected 
that by 2050, 54% of men and 37% of wom-
en will be obese in Mexico, and obesity-
related diseases, such as diabetes, hyperten-
sion, stroke, and knee osteoarthritis, among 
others, will have increased 2-fold [2, 3]. The 
upward trend in the prevalence of obesity has 
mainly been attributed to an increased con-
sumption of convenience food and a more 
sedentary lifestyle. Among obese Mexicans, 
just 20.2% are diagnosed with the condition, 
and only 8.0% undergo treatment. In addi-
tion, individuals from wealthier households, 
higher educational settings, and urban ar-
eas are more likely to receive treatment for 
obesity, making evident the need to increase 
treatment options accessible to groups with 
lower socio-economic statuses [4].

Although lifestyle interventions including 
diet and physical activity are the cornerstones 
of anti-obesity therapy, these strategies usually 
endure poor adherence and a low success rate. 
Hence, pharmacotherapy is recommended as 
an adjuvant for patients with a BMI ≥ 30 kg/m2 
or a BMI ≥ 27 kg/m2 if coexistent with obesity-
related diseases such as hypertension or type 2 
diabetes mellitus [5, 6, 7].

Many drugs have been utilized to man-
age obesity throughout the years, and while 
some have been withdrawn from the market, 
others remain despite having been poorly 
studied [8, 9]. Phentermine, a low-cost 
agent, is a sympathomimetic amine that acts 
by inhibiting appetite. It was first approved 
to aid weight loss in 1959 [10], and it has 
since become one of the most commonly 
used weight-loss medications in Mexico and 
the United States [11, 12]. The current use of 
15 mg or 30 mg phentermine for the treat-
ment of obesity is recommended in the short-
term (12 weeks), alongside exercise, lifestyle 
modifications, and caloric restriction [13]. 
Although the long-term usefulness of phen-
termine has been suggested in some studies 
[14, 15], there are no precise guidelines on 
the suitability of the starting dose, the conti-
nuity of treatment for 6 months, nor data on 
the possibility of tolerance.

Thus, it is reasonable to make efforts to 
improve the level of evidence and address 
unsolved questions of the suitability of old 

and less expensive drugs. Based on the 
aforementioned, this study aimed to evaluate 
the long-term efficacy and safety of phenter-
mine in the treatment of obesity in Mexican 
patients and to shed light on remaining ques-
tions of the optimal use of the drug.

Patients and methods

Study design

Efficacy and safety of oral administra-
tion of 15 mg or 30 mg of phentermine were 
assessed in a prospective, multi-center, un-
controlled phase IV, open-label study, which 
included 932 Mexican participants with ages 
> 18 years and a BMI ≥ 30 kg/m2. Pre-hyper-
tensive and well-controlled hypertensive in-
dividuals were allowed to be included in the 
study if the evaluating physician considered 
the benefit to be greater than the risk. Exclu-
sion criteria were hypersensitivity to sympa-
thomimetic drugs, use of other weight-loss 
agents, use of monoamine oxidase inhibitors, 
psychiatric disorders, renal diseases, closed-
angle glaucoma, coronary artery disease, 
stroke, arrhythmias, congestive heart failure, 
valvulopathies, history of substance abuse, 
and pregnant or breast-feeding women. Par-
ticipants were recruited from 36 clinics lo-
cated in 12 states of the Mexican Republic 
between August 2015 and December 2018. 
This study was approved by the Ethics Com-
mittee Unidad Clínica Farmacológica Bio-
emagno (Code: TER2013) and the Mexican 
Federal Commission for Protection against 
Health Risks (Code: CNFV/FI/0147/2013). 
After obtaining written informed consent 
from the patients, their baseline characteris-
tics were collected through medical history 
and clinical examination. Patients were in-
structed to follow a diet of 1,500 kcal/day and 
to carry out physical activity for 20 minutes 
daily. Patients were allocated to receive 15 mg 
of phentermine or 30 mg of phentermine. 
Capsules of the drug (terfamex) containing 
the corresponding dose were prescribed to 
be taken orally, once every morning before 
breakfast, for 6 months. All capsules were 
provided by Productos Medix, S.A. de C.V. 
(Mexico City, Mexico).

The primary endpoint was the propor-
tion of patients who experienced at least 5% 
weight loss with respect to baseline, since 
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this is considered a relevant and achievable 
goal for patients under treatment with phen-
termine. Secondary endpoints were weight 
loss ≥ 10%, changes in BMI, body weight, 
waist circumference, hip circumference, 
body fat, visceral fat, systolic blood pressure 
(SBP), diastolic blood pressure (DBP), and 
plasma glucose with respect to their baseline 
values, and safety profile. All measurements 
were performed at 0, 3, and 6 months of drug 
treatment. Safety was assessed descriptively 
by monitoring all adverse events. For anthro-
pometric measurements, standardized scales 
were used to weigh patients; height was mea-
sured with the patient standing upright with 
the heels together, having back, buttocks, 
and shoulders in contact with the stadiom-
eter, head erect, facing forward, and with a 
horizontal gaze. Waist and hip circumference 
were obtained with a soft measuring tape, 
placed around the participant at the midpoint 
just above the superior border of the iliac 
crest, for waist circumference; and around 
the widest part in the gluteal region, for hip 
circumference. Heart rate, SBP, and DBP 
were measured in the left arm of the patient 
while seated, using a blood pressure monitor. 
SBP and DBP were registered as the mean 
value of 2 consecutive measurements. Body 
and visceral fat were determined through 
bioimpedance analysis. In every visit, sub-
jects were interrogated for adverse events, 
and a physical exam was performed.

Data analysis

Data were analyzed on an intention-to-
treat basis. The sample size was calculated 
to provide a significant difference between 
two proportions, according to the following 
equation:

Equation 1

Where Zα at 95% (two-sided) was 1.96; 
Zβ at 80%,was 0.84; P1 was 0.46 for the num-
ber patients who lost 5% of their initial body 
weight with phentermine 15 mg, according 
to Aronne et al. [16]; P2 was estimated to 
be 0.66 for phentermine 30 mg; and P, was 

equal to 0.56. Hence, the calculated sample 
size was 96 subjects per group.

Anthropometric, metabolic, and cardio-
vascular parameters are provided as mean 
values ± SEM. Demographic data, 5% and 
10% body weight loss, and adverse events 
are given as number of patients and percent-
ages. Adverse events presenting during the 
follow-up period were categorized in accor-
dance to the Medical Dictionary for Regu-
latory Activities Terminology (MedDRA) 
[17]. Tolerance was defined as weight regain 
to the previous weight percent category. 
Analysis of variance, followed by Games-
Howell’s test for sample sizes of 50 or more 
individuals, or Tamhane’s test for sample 
sizes less than 50 individuals, were done to 
establish the statistical difference of continu-
ous variables. χ2 or Fisher’s test was used to 
analyze categorical variables. The difference 
was considered statistically significant when 
p < 0.05. Statistical analysis was carried out 
using the SPSS 22.0 software.

Results

Demographic characteristics

Nearly 80% of patients treated with 15 mg 
phentermine (400 subjects) or 30 mg phen-
termine (532 subjects) were women, had 
class I obesity, were older than 20 years, re-
ported a sedentary lifestyle, were non-smok-
ers, and reported not being daily alcohol 
drinkers. Comorbidities, including diabetes 
mellitus, hypertension, thyroid disease, dys-
lipidemia, metabolic syndrome, and non-al-
coholic steatohepatitis, were only present in 
a small number of patients. All demographic 
variables were balanced between groups, 
except for hypertension and diabetes, which 
were higher in the 15-mg phentermine group 
(Table 1). Nonetheless, sub-analysis through 
Fisher’s test revealed that the percentage of 
hypertensive or diabetic patients who lost at 
least 5% of their initial body weight was not 
significantly different between groups at the 
end of 3-month and 6-month follow up.

Efficacy of phentermine

The effect of phentermine on efficacy pa-
rameters is shown in Table 2. Treatment with 

α 2P P  
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phentermine led to reductions in weight, 
which were proportional to the dose and du-
ration of treatment. The group treated with 
15 mg phentermine, whose mean baseline 
weight was 82.7 ± 12.0 kg, showed mean re-
ductions of 4.5 ± 0.2 kg and 6.9 ± 0.4 kg, at 

3- and 6-month follow-up, respectively; the 
group treated with 30 mg phentermine had a 
mean baseline weight of 86.5 ± 12.0 kg, with 
reductions of 5.8 ± 0.2 kg and 8.4 ± 0.4 kg, 
at 3- and 6-month follow-up, respectively. 
Of note, 30 mg phentermine was statistically 
superior to 15 mg phentermine in improv-
ing most of the anthropometric variables at 
3-month follow-up, but not after completing 
the 6-month treatment (Table 2). The propor-
tion of patients who achieved weight reduc-
tions of ≥ 5 – < 10% and ≥ 10% in the 15-mg 
phentermine group were 49.9 and 16.0% at 
3-month follow-up, and 76.7% and 43.7% at 
6-month follow-up; whereas the proportion 
of patients who reached these reductions in 
the 30-mg phentermine group were 62.3 and 
24.1% at 3-month follow-up, and 82.2% and 
41.1% at 6-month follow-up, respectively. 
15 mg and 30 mg phentermine also improved 
the rest of the cardiometabolic variables as-
sessed, including body fat, visceral fat, SBP, 
DBP, and glucose. These parameters were 
similar in both groups, except for glucose, 
for which higher reductions were observed 
with inverse proportionality to the dose and 
time on drug administration. Phentermine 
did not increase heart rate or blood pressure 
with either of the two treatments.

Impact from 3- to 6-month  
administration of 15 mg or  
30 mg phentermine

The impact of oral administration of 3 – 6 
months of 15 mg or 30 mg phentermine on 
the reduction of % weight is shown in Table 3. 
Participants were grouped into non-respond-
ers (< 5%) and responders (≥ 5 – < 10% or 
≥ 10%) at 3 months. Daily administration of 
15 mg phentermine induced a body weight 
loss of ≥ 5% – < 10% or ≥ 10% in 46.5% 
and 2.3% of non-responders, respectively, 
with a total positive response in the 48.8% of 
non-responders. Additionally, 15 mg phen-
termine led to a body weight reduction be-
tween ≥ 5 and < 10% in 42.3% and induced 
a body weight loss ≥ 10% in an additional 
44.2% of subjects with a total effectiveness 
of ≥ 5% in 86.5% of subjects. 100% of sub-
jects with body weight reduction ≥ 10% at 
3 months maintained this weight loss from 
3 to 6 months.

Table 1. Baseline demographic characteristics.

Parameter Phentermine
Total

(n = 932)
15 mg

(n = 400)
30 mg

(n = 532)
Sex
 Female 329 (82.3) 411 (77.3) 740 (79.4)
 Male 71 (17.8) 121 (22.7) 192 (20.6)
Age, years
 ≤ 19 35 (8.8) 32 (6) 67 (7.2)
 20 – 29 69 (17.3) 116 (21.8) 185 (19.8)
 30 – 39 74 (18.5) 174 (32.7) 248 (26.6)
 40 – 49 113 (28.3) 149 (28) 262 (28.1)
 50 – 59 84 (21) 49 (9.2) 133 (14.3)
 ≥ 60 25 (6.3) 12 (2.3) 37 (4)
BMI, kg/m2

 30 – 34.9 300 (75) 365 (68.6) 665 (71.4)
 35 – 39.9 74 (18.5) 135 (25.4) 209 (22.4)
 ≥ 40 26 (6.5) 32 (6) 58 (6.2)
Diabetes
 Yes 14 (3.5) 5 (0.9) 19 (2)
 No 386 (96.5) 527 (99.1) 913 (98)
Hypertension
 Yes 30 (7.5) 11 (2.1) 41 (4.4)
 No 370 (92.5) 521 (97.9) 891 (95.6)
Thyroid disease
 Yes 2 (0.5) 2 (0.4) 4 (0.4)
 No 398 (99.5) 530 (99.6) 928 (99.6)
Dyslipidemia
 Yes 13 (3.3) 24 (4.5) 37 (4)
 No 387 (96.8) 508 (95.5) 895 (96)
Metabolic syndrome
 Yes 1 (0.3) 1 (0.2) 2 (0.2)
 No 399 (99.7) 531 (99.8) 930 (99.8)
Non-alcoholic steatohepatitis
 Yes 12 (3) 8 (1.5) 20 (2.1)
 No 388 (97) 524 (98.5) 912 (97.9)
Sedentary lifestyle
 Yes 382 (95.5) 499 (93.8) 881 (94.5)
 No 18 (4.5) 33 (6.2) 51 (5.5)
Smokers
 Yes 16 (4) 48 (9) 64 (6.9)
 No 384 (96) 484 (91) 868 (93.1)
Daily alcohol consumer
 Yes 0 (0) 2 (0.4) 2 (0.2)
 No 400 (100) 530 (99.6) 930 (99.2)

Data expressed as the number of patients (%). BMI = body mass index.
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Regarding 30 mg of phentermine, it in-
duced a body weight reduction between 
≥ 5 and < 10% in 37.7% of non-responders. 
Moreover, daily administration of 30 mg 
phentermine plus the advise of exercise and 
caloric restriction maintained the body weight 
loss between ≥ 5 and < 10% in 56.6% of re-
sponders, and allowed 37.3% of this group to 
achieve a body weight reduction ≥ 10% with 
a total effectiveness ≥ 5% in 86.5% of sub-
jects. Subjects with body weight loss ≥ 10% 
at 3 months maintained this weight loss in 
79.4% of cases at 6 months.

Tolerance (as weight regain) was ob-
served in 13.5% of responders with a body 
weight loss between ≥ 5 and < 10%, but not 

with a body weight reduction ≥ 10%, in the 
15-mg phentermine group; whereas 6.1% 
and 20.6% of subjects showed body weight 
rebound in the ≥ 5% – <10% and ≥ 10% sub-
groups, respectively, in the 30-mg phenter-
mine arm.

Safety of phentermine

A higher number of adverse events were 
reported in the 30-mg phentermine group, 
compared to the 15-mg phentermine group 
(Table 4). Adverse events occurred in 127 
patients in 15-mg phentermine group, and 
373 patients in the 30-mg phentermine group 

Table 3. Impact on effectiveness of 15 mg or 30 mg phentermine from 3 to 6 months.

Previous weight reduction 
phentermine 15 mg  
0 – 3 months

Final weight reduction 3 – 6 months
< 5% ≥ 5% – <10% ≥ 10% Total

effectiveness
≥ 5%

 < 5% (n = 43) 22 (51.2%) 20 (46.5%) 1 (2.3%) 21 (48.8%)
 ≥ 5 – <10% (n = 52) 7 (13.5%) 22 (42.3%) 23 (44.2%) 45 (86.5%)
 ≥ 10% (n = 31) – – 31 (100%) 31 (100%)
Previous weight reduction 
phentermine 30 mg  
0 – 3 months

Final weight reduction 3 – 6 months
< 5% ≥ 5% – <10% ≥ 10% Total

effectiveness
≥ 5%

 < 5% (n = 45) 28 (62.3%) 17 (37.7%) – 17 (37.7%)
 ≥ 5 – < 10% (n = 83) 5 (6.1%) 47 (56.6%) 31 (37.3%) 78 (93.9%)
 ≥ 10% (n = 57) – 12 (20.6%) 45 (79.4%) 57 (100%)

Data expressed as the number of patients (%). 

Table 2. Changes in parameters of obese patients who received 15 mg or 30 mg phentermine for 6 months.

Parameter 3 months 6 months
Phentermine  

15 mg
Phentermine  

30 mg
Phentermine  

15 mg
Phentermine 

30 mg
∆ Weight (kg) –4.5 ± 0.18* –5.8 ± 0.18*,** –6.9 ± 0.4* –8.4 ± 0.4*,**
Lost body weight (≥ 5%)# 184 (49.9)* 302 (62.3)*,** 97 (76.7)* 152 (82.2)*
Lost body weight (≥ 10%)# 59 (16.0)* 117 (24.1)*,** 55 (43.7)* 76 (41.1)*
∆ BMI (kg/m2) –1.9 ± 0.07* –2.3 ± 0.07*,** –2.9 ± 0.2* –3.3 ± 0.2*
∆ Waist circumference (cm) –5.1 ± 0.3* –6.2 ± 0.3*,** –8.5 ± 0.6* –8.2 ± 0.6*
∆ Hip circumference (cm) –3.6 ± 0.3* –4.7 ± 0.2*,** –5.8 ± 0.5* –6.7 ± 0.4*
∆ Body fat (%) –2.3 ± 0.3* –2.8 ± 0.3* –3.3 ± 0.3* –3.9 ± 0.3*
∆ Visceral fat (%) –0.6 ± 0.1* –1 ± 0.07*,** –0.9 ± 0.2* –1.3 ± 0.1*
∆ Glucose (mg/dL) –14.4 ± 2.2* –9.0 ± 2.8*,** –9.7 ± 3.5* –3.5 ± 2.2*,**
∆ SBP (mmHg) –2.9 ± 0.7* –2.1 ± 0.6* –5.4 ± 1.2* –3.2 ± 1.0*
∆ DPB (mmHg) –2.0 ± 0.5* –1.6 ± 0.4* –3.4 ± 0.9* –4.0 ± 0.9*
∆ Heart rate (bpm) –3.20 ± 0.93* 0.43 ± 0.97** –0.98 ± 1.82 –2.38 ± 1.38

Data expressed as the mean (SEM) or #number of patients (%). *Significantly different with respect to 
baseline value, and **significantly different with respect to 15 mg phentermine (p < 0.05), as determined 
by #χ2 or analysis of variance, followed by Games-Howell’s test. BMI = body mass index; SBP = systolic 
blood pressure; DPB = diastolic blood pressure.
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Table 4. Adverse events reported by patients who received phentermine orally for 6 months.

Adverse event Phentermine Total  
(n = 932)

p-value
15 mg vs. 30 mg15 mg  

(n = 400)
30 mg  

(n = 532)
Cardiac disorders
 Dyspnea 1 (0.3) 3 (0.6) 4 (0.4) 0.6
Ear and labyrinth disorders
 Tinnitus 1 (0.3) 4 (0.8) 5 (0.5) 0.3
Gastrointestinal disorders
 Abdominal pain 2 (0.5) 13 (2.4) 15 (1.6) 0.03
 Constipation 14 (3.5) 22 (4.1) 36 (3.9) 0.7
 Dry mouth 25 (6.3) 74 (13.9) 99 (10.6) < 0.0001
 Dyspepsia 3 (0.8) 8 (1.5) 11 (1.2) 0.4
 Nausea 2 (0.5) 6 (1.1) 8 (0.9) 0.5
 Vomiting 1 (0.3) 4 (0.8) 5 (0.5) 0.4
General disorders and administration site conditions
 Ataxia 2 (0.3) 0 (0) 2 (0.1) 0.5
 Hyperhidrosis 4 (1) 1 (0.2) 5 (0.5) 0.2
 Irritability 2 (0.5) 1 (0.2) 3 (0.3) 0.6
Metabolism and nutrition disorders
 Hyperphagia 8 (2) 15 (2.8) 23 (2.5) 0.5
 Increased appetite 13 (3.3) 44 (8.3) 57 (6.1) 0.002
 Polydipsia 5 (1.3) 20 (3.8) 25 (2.7) 0.02
Musculoskeletal and connective tissue disorders
 Back pain 6 (1.6) 23 (4.4) 29 (3.1) 0.1
 Neck pain 1 (0.3) 4 (0.8) 5 (0.6) 0.3
 Pain in extremity 14 (3.5) 31 (5.8) 45 (4.8) 0.2
Neoplasms benign, malignant, and unspecified
 Acanthosis nigricans 2 (0.5) 22 (4.1) 24 (2.6) < 0.0001
Nervous system disorders
 Headache 8 (2.0) 14 (2.6) 22 (2.4) 0.7
 Dizziness 2 (0.5) 22 (4.1) 24 (2.6) < 0.0001
 Vertigo 1 (0.3) 0 (0) 1 (0.1) 0.4
 Muscle weakness 5 (1.3) 5 (0.9) 10 (1.1) 0.8
Psychiatric disorders
 Anxiety 9 (2.3) 28 (5.3) 37 (4) 0.03
 Depression 4 (1) 7 (1.3) 11 (1.2) 0.8
 Insomnia 8 (2.0) 15 (2.8) 23 (2.5) 0.5
 Nervousness 1 (0.3) 6 (1.1) 7 (0.8) 0.1
 Stress 17 (4.3) 63 (11.8) 80 (8.6) < 0.0001
Respiratory, thoracic, and mediastinal disorders
 Cough 2 (0.5) 4 (0.8) 6 (0.6) 0.8
 Hyposmia 1 (0.3) 0 (0) 1 (0.1) 0.4
 Sputum increased 0 (0) 2 (0.4) 2 (0.2) 0.5
Renal and urinary disorders
 Polyuria 1 (0.3) 0 (0) 1 (0.1) 0.4
 Urinary incontinence 1 (0.3) 0 (0) 1 (0.1) 0.4
 Urinary retention 1 (0.3) 1 (0.3) 2 (0.2) 0.9
 Bladder spasm 1 (0.3) 2 (0.4) 3 (0.3) 0.7
Skin and subcutaneous tissue disorders
 Stretch marks 11 (2.8) 27 (5.1) 38 (4.1) 0.09
Total 179 491 670 0.0001

Data expressed as the number of patients (%). Adverse events were classified according to the Medical 
Dictionary for Regulatory Activities Terminology. p-values were obtained with χ2.
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at 3-month follow-up. The occurrence of 
adverse events between the 3-month and 
6-month visits were 52 in the 15-mg phen-
termine group, and 118 in the 30-mg phen-
termine group.

The 10 most frequent adverse events were 
dry mouth, stress, increased appetite, pain in 
extremity, stretch marks, anxiety, constipa-
tion, back pain, polydipsia, and dizziness. 
Furthermore, dry mouth, stress, increased 
appetite, anxiety, acanthosis nigricans, poly-
dipsia, and abdominal pain occurred signifi-
cantly more frequently in patients treated 
with 30 mg phentermine, compared to 15 mg 
phentermine. All adverse events were clas-
sified as mild (82.1%) or moderate (17.9%), 
but none as severe. No cardiovascular ad-
verse events were reported. In addition, there 
were no cases of drug abuse or dependency 
detected in this study. The drop-out rates 
were 8.4% (78 subjects) and 66.6% (621 
subjects) at 3 and 6 months, respectively. Pa-
tient drop-out was for unknown reasons.

Regarding concomitant drugs at the mo-
ment of inclusion in the study, a few patients 
were taking antihypertensive drugs, includ-
ing losartan (7), enalapril (5), captopril (4), 
amlodipine (1), felodipine (1), and chlortha-
lidone (1); hypoglycemic agents, such as 
metformin (14), glibenclamide (4), and insu-
lin (2); lipid-lowering drugs, namely pravas-
tatin (2), bezafibrate (6), or atorvastatin (1); 
or other drugs, such as levothyroxine (4) and 
multivitamins (4).

Discussion
Obesity is a complex disease that is fre-

quently undertreated in clinical practice. It 
has been suggested that healthcare practitio-
ners should focus on open discussions and 
strengthening of realistic weight‐loss goals 
and outcome assessment according to those 
goals [18]. Moreover, a realistic goal of 5% 
or 10% weight reduction could act as a cata-
lyst for further sustained weight loss, in ad-
dition to providing clinical benefits such as 
prevention of diabetes, improved glycemia, 
and lesser incidence of dyslipidemia, osteo-
arthritis, gastroesophageal reflux disease, 
and hypertension as well as reductions in 
all-cause mortality [1, 19, 20]. Thus, a bet-
ter understanding of the efficacy, safety, and 
even the costs of available drugs will allow 

clinicians to establish rational expectations 
and goals, when pharmacotherapy is indi-
cated [1].

Despite long-time and widespread use 
of phentermine [21], there are currently no 
precise guidelines of the suitability of both 
the starting dose and the continuity of treat-
ment for 6 months, nor data on the rates of 
tolerance. In this study, we confirmed that 
phentermine plus the advise of exercise and 
caloric restriction led to mean reductions in 
weight that were proportional to the dose ad-
ministered and duration of treatment, going 
from 4.5 to 8.4 kg, at 6 months. In addition, 
we found that the effectiveness rates for 5 
and 10% body weight reductions at 3 months 
were nearly 50% and 15% in the 15-mg 
phentermine group, which were significantly 
improved (60% and 25%, respectively) in 
subjects treated with 30 mg phentermine. 
Interestingly, continuation of treatment for 
6 months similarly increased effectiveness 
rates to nearly 80% and 40% for 5% and 
10% body weight reductions, respectively, 
with both doses.

Our findings show the effectiveness rates 
of phentermine at 3- and 6-month follow-up 
in the general Mexican population, support-
ing the expectations of attending physicians 
who decide to use phentermine. Accordingly, 
it would be feasible to use 30 mg phenter-
mine when the body weight reduction target 
is set at 3 months, but the safer 15-mg phen-
termine dose should be preferred when the 
body weight reduction target is established 
at 6 months. In line with our study, other au-
thors have reported similar body weight re-
ductions and efficacy rates for body weight 
reductions of 5% or more than 10%; al-
though differences in ethnicity, obesity class, 
duration of treatment, comorbidities, and in-
termittent or continuous dosing schedules in 
these studies complicate making direct com-
parisons [22, 23, 24].

Our study also shows that extending 
treatment from 3 to 6 months is feasible for 
non-responders or those with body weight 
reduction goals between ≥ 5 and < 10% at 
3 months. In line with this, nearly 50% of 
non-responders treated with 15 mg phen-
termine were able to achieve a body weight 
reduction of at least 5% at 6-month follow-
up. In addition, ~ 40% of responders with a 
body weight loss between ≥ 5 and < 10% at 
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3 months maintained this weight reduction 
for 3 months more, and nearly 45% reached 
a body weight reduction ≥ 10% at 6-month 
follow-up. Finally, 100% of responders with 
a body weight loss ≥ 10% maintained this 
weight loss when treated with 15 mg phen-
termine for 3 additional months. The cor-
responding picture in subjects treated with 
30 mg phentermine indicated that nearly 40% 
of non-responders achieved a body weight 
reduction ≥ 5%, ~ 60% of responders with 
an initial body weight reduction between ≥ 
5% and < 10% maintained this weight re-
duction, ~ 40% further increased their body 
weight reduction to ≥ 10%, and almost 80% 
of responders with a body weight reduction 
≥ 10% at 3 months maintained this weight 
reduction when treated with 30 mg phenter-
mine for 3 additional months. Furthermore, 
the additional 3-month phentermine treat-
ment continuation could be inconvenient in 
non-responders with a planned body weight 
reduction ≥ 10%, whereas nearly 90% of re-
sponders could benefit following the treatment 
from 3 to 6 months, which should be consid-
ered according to the initial body weight re-
duction target. To the best of our knowledge, 
this is the first study reporting a potential 
advantage of continuing phentermine treat-
ment from 3 to 6 months; the estimated rates 
of potential weight regain are ~ 15% with 15 
mg phentermine and 25% with 30 mg phen-
termine, which has traditionally been a worry 
since phentermine’s mechanism of action is 
related to norepinephrine release [25].

Phentermine plus the advise of exercise 
and caloric restriction at either the 15-mg or 
30-mg dose improved visceral and body fat 
measurements. Reductions in blood pressure 
and glycaemia were also observed. Worth 
noting, heart rate did not increase at 3-month 
and 6-month follow-up with any of the doses 
we studied. In this regard, information about 
the effect that phentermine has on other 
variables such as blood pressure, heart rate, 
body fat, or glycaemia is limited; however, 
in 1 trial using 30 mg phentermine, blood 
pressure and heart rate were reduced in  3% 
of participants after 12 weeks of treatment, 
and these effects were attributed to weight 
loss rather than other attributable effects of 
the drug [26]. In addition, 2 observational 
studies concluded that the continuous use of 
phentermine for more than 1 year did not in-

crease blood pressure or heart rate in obese 
patients [14, 15], regardless of being pre-
hypertensive or hypertensive [14].

The drop-out rate in our study was 8.4% 
and 66.6% at 3- and 6-month follow-up, re-
spectively, due to unknown reasons. The lit-
erature on attrition in the treatment of obesity 
is heterogeneous, with ranges varying from 
10 to 80% depending on the setting and the 
type of program. Notably, intervention trials 
reported a mean attrition rate of more than 
40% within the first 12 months. These results 
highlight the importance of a close clinical 
monitoring in the first weeks of treatment to 
reduce the attrition rates [27, 28, 29]. In this 
regard, the literature points out that failure 
of long-term treatments is frequent in obese 
patients (mean 30%, with figures reaching 
up to 80%), frequent causes of attrition being 
excessive weight-loss expectation, binge eat-
ing, and distress [30].

In terms of safety, the frequency of ad-
verse events in our study was 3-fold higher 
in the 30-mg phentermine group compared 
to the 15-mg phentermine group, which out-
lines the relationship between higher doses 
and the frequency of adverse events. The 
profile of adverse events consisted mainly 
of gastrointestinal disorders (174), psychi-
atric disorders (158), and metabolism and 
nutrition disorders (105). Both phentermine 
doses were safe and well tolerated since most 
adverse events were mild, and there were no 
severe adverse events. This safety profile is 
in line with those reported in other studies 
[11, 22, 26].

Despite the limitations of our study de-
sign, the high drop-out rate, the absence of 
monthly assessment, and lacking data on the 
potential phentermine dose titration from 15 
to 30 mg phentermine, our results allow us to 
have a reasonable picture of the general and 
differential effectiveness rates, safety, and po-
tential weight regain rates of 15 and 30 mg 
phentermine administered for 3 to 6 months in 
Mexican subjects. These treatment schemes 
could be considered by physicians in other 
countries.

Conclusion

Our data suggest that 30 mg phentermine 
was more effective than 15 mg phentermine 
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after a 12-week follow-up, but no at 24-week 
follow-up. In addition, long-term phenter-
mine was safe and well-tolerated at both 
doses. Approximately 80% subjects could 
benefit from the continuation of phentermine 
for 3 additional months. Tolerance to phen-
termine effect in the 3- to 6-month period 
was ~10%.
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