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/Abstract \

Objective: Women with lipedema have painful excess subcutaneous fat on the limbs sparing the trunk.
The fat in lipedema has fibrosis making it resistant to loss by diet and exercise (persistent fat). People
with Dercum’s disease (DD) have painful masses in their fat tissue on the trunk and limbs. Lipedema can
be confused with DD. Sympathomimetic amines (SA) such as amphetamine, dextroamphetamine or
phentermine anecdotally appear to improve weight loss and quality of life in people with lipedema or DD.
The primary objective was to address perceived benefits and downsides of prescribed SA including
dextroamphetamine, amphetamine or phentermine in women with lipedema and men and women with
DD.

Methods: Fifty-four participants with lipedema and 26 with DD prescribed SA for >3 months were
consented to respond to a set of 82 categorical scale and descriptive questions and the validated lower
extremity functional scale, based on the clinical experience of one of the authors (KLH) and her patients.
Significance was set at a<0.05. Data were analyzed by Wilcoxon signed rank tests; continuous data was
assessed by t-tests.

Results: Participants with lipedema and DD prescribed SA perceived significant improvements in energy
level, ability to exercise, leg heaviness, body pain, functionality, and memory. Average self-reported
weight decreased by ~25 kg in participants with DD and ~12 kg in women with lipedema consistent with
a reduction in clothing size. About 90% of participants felt their quality of life improved. Less than 20%
of participants reported side effects from the sympathomimetic amines including insomnia, abdominal
pain and visual changes.

Conclusions: People with lipedema and DD report a significant benefit to risk ratio for their fat, pain and
guality of life when prescribed sympathomimetic amines. A randomized prospective study would confirm
benefits, safety and side effects.

Keywords: appetite, weight loss medication, adipose tissue, obesity, sympathomimetic amines, lipedema,
Dercum’s disease /
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1. INTRODUCTION

Lipedema is a fat disease in pre- and post-
menopausal women with painful deposits of fat
on the limbs much more than the trunk that are
resistant to loss by diet and exercise; called
persistent fat. The prevalence of lipedema is
not known but is generally thought to be
common. Lipedema fat ranges from slightly
increased, tender, grainy to pearl-size nodules,
to mounds of thick heavy painful fat classically
on the hips, thighs, knees, back and upper arms.
Nodules increase in size with stages, and
women with Stage 3, over 2 and 1, have more
fat tissue increasing the risk of fibrosis,
lymphedema and gait impairment. Fat growth
and other signs and symptoms of lipedema
manifest especially during puberty, but also
after childbirth, and at menopause. Joint hyper-
flexibility in women with lipedema suggests a
change in connective tissue.[1] We and
others[2, 3] postulate that an underlying
weakness in tissues increases compliance and
the ability to hold on to fluids (definition of
lipedema). This hypothesis is consistent with
loss of elasticity causing lipedema in Williams
syndrome.[4] Weaker capillaries may release
contents into tissues at a higher rate and/or
amount in lipedema which lymphatic vessels
promptly pump out. Over time, due to
weakness in the fat matrix or lymphatic vessel
structure, or due to protein dense and salt-
rich[5] deposits in the interstitial space that
alter flow through the tissue, lymphatic vessel
function reduces or fails, similar to
lymphedema. Fluid and nutrients that remain
in the interstitial space, a pre-lymph fluid, are
postulated to stimulate lipedema fat growth.[6]
Hypertrophic adipocytes, a marker of a changed
metabolic environment, are reported in
lipedema.[7, 8] Strengthening capillary walls,
reducing protein and salt deposits in the

Copyright 2019 KEI Journals. All Rights Reserved

interstitial space, and improving lymphatic
function may improve lipedema.

Dercum’s disease (DD) is a rare SAT disease
where painful masses are found on the trunk
and limbs in more women than men. Fat
masses in DD can be pearl-sized in a juxta-
articular or global distribution in Diffuse Type
as in lipedema, with larger marble, walnut, or
golf ball size lipomas or angiolipomas in
Nodular Type as in familial multiple
lipomatosis, but with pain; Mixed DD
combines the two types. Pain is high and pain
syndromes are more common in DD than
lipedema.[9] Lymphatic disease, metabolic
disease including diabetes, and autoimmune
diseases have been reported in DD.[11] Many
people with DD undergo multiple surgeries to
remove the painful fat. Women with lipedema
can develop larger fat masses and pain
syndromes that result in the diagnosis of
lipedema and DD.[9]

Sympathomimetic amines that stimulate the
central nervous system causing fat cells to
break down stored fat, and act as anorectics,
include  phentermine, amphetamine, and
dextroamphetamine, or a combination of the
latter two. [12] Dextroamphetamine improves
idiopathic edema (IE), a non-pitting edema in
women.[13, 14] A defect in capillaries in IE
has been proposed leading to increased leakage
of fluid into tissue.[15] Dextroamphetamine
has been used to treat IE as it has diuretic
properties[16] and side effects are considered
minimal due to the low amount of drug
(maximal 25 mg oral daily).[17] Effects of SA
that may improve lipedema and DD include
diuresis reducing tissue salt, lipolysis reducing
adipocyte size, vasoconstriction reducing leak,
and improved lymphatic function,[18-20] all of
which could reduce fat and fat-associated fluid.
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Sympathomimetic amines do not improve
lymphatic function as well in lymphedema.[21]

People with lipedema and DD have discussed
their signs and symptoms in our clinic when SA
have been prescribed for attention deficit
disorder (ADD), chronic and severe fatigue,
narcolepsy, daytime somnolence, and excess
sleep, and the benefits anecdotally appear high.
This paper describes results of a validated and
non-validated questionnaire developed based
on experience in our clinic and provided after
consent to participants with lipedema or DD to
help them report their self-perception of
beneficial and adverse effects of SA. The
questions focused on four major outcomes: 1)
weight loss; 2) signs and symptoms of
lymphatic function; 3) quality of life; and 4)
adverse events. Secondary outcomes included
activity/function, cognition, tissue fibrosis,
appetite, and mood.

2. METHODS
Participants were seen in the clinic of a tertiary
referral center. Women with lipedema were
identified by published criteria[22] with
modifications (italics): 1. Complaints of pain;
2. Tenderness in the tissue on pressure and at
other times; 3. Worsening of tissue swelling
with orthostasis and in summer/heat; 4.
Disproportion between the trunk and the lower
body; 5. Arms generally affected. Participants
with DD were identified using published
criteria:[23] 1. Pain in fat deposits for at least 3
months; 2. Fatigue (asthenia); 3. >2 accessory
symptoms including  cognitive  changes,
gastrointestinal complaints, joint pain and/or
stiffness, muscle pain and/or stiffness and
shortness of breath. Participants  with
lymphedema were diagnosed using a published
guideline.[24] Treatments for lipedema, DD
and lymphedema include  compression
garments, sequential pneumatic compression
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pumps, manual lymphatic drainage (MLD),
deep tissue techniques,[25] pain medications,
and reduction of non-lipedema fat with diet and
exercise; liposuction assisted removal of
lipedema fat improves quality of life.[26]
Diuretics such as furosemide are avoided to
reduce interstitial protein impaction risking
progression to lymphedema. Treatment
regimens for DD are similar to lipedema but
include treatments to prevent cardiovascular
disease and diabetes.[27] Patients who
presented with diagnoses of attention deficit
disorder (ADD), adult attention deficit and
hyperactivity disorder (ADHD), daytime
somnolence, or excessive fatigue from other
providers, or in our clinic by the Adult ADHD
Self-Report Scale (ASRS-v1.1) Symptom
Checklist[25], were treated with SA, being
preferred first-choice medications for the short-
term treatment of ADHD in adults.[28]

Additional diagnoses for considering SA when
other medications had failed (e.g. modafinil,
methylphenidate) included severe or chronic
fatigue  inhibiting  activities of  daily
living, hypersomnia, and narcolepsy.
Amphetamine sulfate is approved for the
treatment of exogenous obesity (EVEKEO®
USP)[29] therefore some patients were
prescribed SA for obesity. Symptoms that
prevented initiation of SA included atrial
fibrillation, advanced arteriosclerosis,
symptomatic cardiovascular disease, moderate
to severe hypertension, hyperthyroidism,
known hypersensitivity or idiosyncrasy to
sympathomimetic amines, glaucoma, known
agitation, tachycardia, Raynaud’s phenomenon,
significant palpitations, severe or chronic
migraine or other headaches, debilitating
insomnia or history of drug abuse. Side effects
of SA were discussed with patients prior to
initiation per package instructions, along with
discussions of the potential for weight loss.
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Patients were evaluated every 3 months for
prescription renewal or were followed by their
primary care physicians or psychiatrist while on
SA and then were seen yearly in clinic.
Patients contacted the clinic or other providers
with problems or issues with SA which were
addressed by phone or clinic visits. Follow up
visits included assessments for blood pressure,

Identified 130
patientson
sympathomimetic
amines for> 3
months

128 available for
contact

l

100 consented ]—>

1

82 completed
questionnaire

—

heart rate, weight, sleep and adverse effects, in
addition to fat assessment.

This questionnaire study assessing use of SA
was approved by our university’s Human
Subjects Research Protection Program to
consent adult patients with fat disorders if
prescribed <30 mg dextroamphetamine or
equivalent or <37.5 mg phentermine for >3
months (Figure 1).

/ 28 excluded: \

- Nointerest

- Not on sympathomimetic
amines at the time

- Unableto be reached after

initial contact
& Consent not available /

18 didn’t complete
questionnaire

Figure 1: Flow diagram of participants included and excluded from the study.

After consent, participants answered 81
questions collected and managed using
REDCap electronic data capture tools hosted at
our university[30]. Questionnaire sections (n=
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number of questions): 1) Demographics,
medical and surgical history and current
treatments (n=19); 2) SA type and use (n=12);
3) Weight, fat, size, and leg heaviness (n=11);
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4) Swelling, edema and shape (n=3); 5) Energy
and fatigue (n=4); 5) Exercise, work, activities
and function (n=12); 6) Memory and cognition
(n=3); 7) Body pain (n=2); 8) Lipomas (n=4);
9) Appetite and food (n=2); 10) Skin and
fibrosis (n=4); 11) Manual lymphatic drainage
(n=2); 12) Sleep (n=2); and 13) Adverse events
(n=1).  Adverse event symptoms assessed
included migraine headaches,
irritability/edginess, mood swings,
sleeplessness (insomnia), abdominal (stomach)
pain, body pain, palpitations (feeling heart
beats), tremors, anxiety, restlessness (includes
restless legs), repetitive behaviors, changes in
vision (blurry, double, etc.), nausea, addiction
and overuse. Activity was assessed by the
validated lower extremity functional scale
(LEFS)  questionnaire.[31] Participants
responded to yes or no questions, multiple
choice or nominally as a scale. Numerical
scales assessed body shape, memory, body
pain, fatigue, energy, leg heaviness and
function (ability to do things in the participant’s
daily life compared to normal).  Scales
corresponded to none (0), average/moderate
(50) and highest (100). Appetite scale used was
O=lower, 50=no change and 100=highest.
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Data were collected 9/22/16 through 8/24/17.
Data were analyzed by Wilcoxon signed rank
tests (GraphPad Prism 7, La Jolla, CA, USA)
and presented as median (25 and 75
interquartile percentile); a priori o level was
0.05. Continuous data were analyzed by t-test
and presented as mean + standard deviation
(SD). Descriptive data are reported as
frequencies. Not all questions were answered
by all subjects; questions completed (n) are
included in the text, figure and tables.

1. RESULTS
3.1 Demographics
Fifty-four participants with lipedema and
twenty-six ~ with DD  completed the
questionnaire  (Table  1;  Figure 1).
Sympathomimetic amines taken by participants
included: dextroamphetamine (57%),
combination sympathomimetic amines (48%),
phentermine  (15%),  dextroamphetamine
extended release (3.6%) and lisdexamfetamine
(one participant); 15.8% of participants had
tried more than one SA.

http://journals.ke-i.org/index.php/mra
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Table 1. Participant demographics.

Lipedema Dercum’s Disease

Number of Participants 54 26
Age (years); mean £ SD 52 +10.6 48.7 £10
Female; number (%) 53 (98) 21 (81)
Weight (kg); mean + SD 111.3+36.6 95+24.2
BMI (kg/m?); mean + SD 40.8+ 134 34.8+9.2
Race; number (%)

White 50 (93) 24 (92)

African American 4(7.4) 1(3.8)

American Indian 1(1.8) 1(3.8)
Ethnicity; number (%)

Hispanic 1(1.8) 3(12)

Non-Hispanic 52 (96) 23 (88)
Lipedema; number (%)

Stage 1 8 (15)

Stage 2 23 (43)

Stage 3 22 (41)

Lipo-lymphedema 12 (22)
Dercum’s Disease Types and Other Diagnoses; number
Nodular 2 9
Diffuse 7 7
Mixed 8 12
Angiolipomatosis 4 7
Familial Multiple Lipomatosis 2 3
Lymphedema 25 9

Abbreviations: BMI = body mass index; SD = standard deviation.

3.2 Perceived Changes by Participants with
Lipedema Before and After Prescribed SA

Lipedema  Study Population (n=54):
Participants had lipedema mean 19.3 + 155
years; 32% had a concurrent diagnosis of DD
(Table 1). Participants with lipedema were
prescribed SA for average 2.3 £ 1.7 years; 71%
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had a diagnosis of ADD, ADHD or chronic
fatigue; the remainder had diagnoses including
severe fatigue, hypersomnia or narcolepsy.
Common medical diagnoses were arthritis and
hypothyroidism; hysterectomy was the most
common surgery (Table 2). A higher incidence

http://journals.ke-i.org/index.php/mra



Karen L Herbst et al. Medical Research Archives vol 7 issue 6. June 2019 issue 6 Page 7 of 17

of diabetes was present in this population
compared to previous studies.[1, 9]

Appetite: Appetite decreased for 70.4% of
participants, did not change in 22.3% and
increased in 7.4%.

Body/Tissue Changes: Participants self-
reported significant weight loss after SA
(Figure 2) and 77.4% stated their fat improved
(n=25). Fat was perceived to be lost from the
head (40.7%), neck (40.7%), chest (27%), arms
(35%), hands (15%), back (26%), abdomen
(52%), buttocks (33.4%), hips (43%), thighs
(48%), legs (35%) and feet (22%). Perceived
shape improved about average, 50 (36, 69).
Participants perceived a significant
improvement in leg heaviness, body pain and
size (Figure 2). Lipomas were present in 53%
of participants; participants felt SA reduced
lipoma size in 17.9%, number in 21.4% and
lipoma pain in 39.3%. Perceived tissue fibrosis
was present in 100% before and 51.3% after SA
(n=33).

Cognition and Mood: After SA participants
with lipedema had improvements in overall
memory (Table 3), short term memory (51.8%),
long term memory (35.1%), vocabulary
(33.4%), focus (64.8%), word finding (33.4%),
name recall (24.1%), productivity (59.3%),
creativity (35.2%), anxiety (14.8%), and
depression (25.9%).

Activities (LEFS): Participants with lipedema
were significantly more active, had more
energy, and improved function on SA; fatigue
was not significantly different after SA (Table
3). Activities that improved included: any
activity (92.3%), standing (42.3%), sitting
(30.8%), getting in/out of bed (50%), getting
infout of the tub (26.9%), walking (53.8%),
walking long distances (23.1%), exercise
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(26.9%), running (3.8%), body flexibility
(11.5%), and rolling over in bed (30.8%).
Seventy-eight percent of participants with
lipedema exercised more after taking SA:
cycling (12.9%), dancing (7.4%), exercise class
(11.1%), gym activity (16.7%), running (3.7%),
swimming (35.2%), walking (70.4%), whole
body vibration (35.2%), and yoga (24.1%).
Days and length of exercise significantly
increased (Table 3).

Work: Forty-six percent of participants with
lipedema did not work. Of those that worked,
improvements with SA included: working
instead of becoming disabled (22.2%), working
longer (33.4%), working effectively (44.5%),
co-workers noticing improved work (5.6%),
sociability (31.5%), increased initiative (37%),
and self-confidence (37%).

Swelling:  Participants noticed decreased
swelling after SA in the face (44.5%), neck
(31.5%), fingers (35.2%), hands (35.2%), arms
(42.6%), chest (25.9%), abdomen (50%), upper
back (24.1%), lower back (24.1%), hips (37%),
buttocks (31.5%), thighs (57.4%), lower leg
(63%), ankles (48.2%), and feet (46.3%). No
swelling reduction occurred for 13% of
participants.

Side Effects; Overuse of SA: One participant
with lipedema twice took extra SA outside the
prescribed dose. Symptoms that worsened after
SA included: anxiety (7.4%), headaches or
migraines (1.8%), insomnia (16.7%), irritability
(18.5%), mood swings (7.4%), nausea (3.7%),
pain in the abdomen (1.9%) or body (1.9%),
palpitations (16.7%), repetitive behaviors
(7.4%), restless legs (9.3%), tremors (9.3%),
vision changes (11.2%). Forty-one percent of
the participants denied any symptoms
worsening. There was a small but statistically
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significant decrease in self-reported sleep time
(Table 3).

Stopping SA: Symptoms that worsened if
participants stopped SA included: achiness
(17.5%), increased appetite (28%), anxiousness
(8.8%), depression (8.8%), diarrhea (1.8%),
fatigue (57.9%), functioning normally (19.3%),
headaches or migraines (7%), insomnia (1.8%),
irritability  (15.8%), increased sleep time
(29.8%), suicidal thoughts (3.5%), and thinking

normally (26.3%). None of the subjects had
nightmares, slept better or were happier off SA.

Quality of Life: Less than half (46.3%) of
participants struggled to get their prescription
filled, due to slow provider response, insurance
companies, cost, and pharmacy issues. Just
under half (43.4%) were concerned about using
SA long-term. Sympathomimetic amines
significantly improved quality of life in 94.3%
and lipedema in 90.2% of participants.

Table 2. Percentage of participants with medical and surgical histories.

Diagnoses Lipedema | Dercum’s | Surgical Procedure Lipedema Dercum’s
n=54 Disease n=54 Disease

n=26 n=26

Anxiety 29.8 50.5 Breast surgery 29.6 19.2

Avrthritis 45.6 42.3 Cholecystectomy 21.7 34.6

Asthma 33.3 30.7 Hysterectomy 35.1 57.6

Cellulitis 21.1 115 Lipoma removal 22.2 65.3*

Depression 35.1 57.7 Lymph node resection 3.7 19.2

Diabetes 12.2 23.0 Oophorectomy 24.0 30.7

Pre-diabetes 14 11.6 Pelvic surgery 185 15.3

Fibromyalgia 33.3 42.3 Weight reduction 20.3 3.8

surgery

Fatty Liver 28.1 34.6

Hypermobility 29.8 0

disorder

RLS 22.8 23.7

CAD 1.75 0

High Cholesterol 26.3 42.3

Hypertension 26.3 23.0

Hypothyroid 47.3 34.6

IBS 36.8 46.1

MCAS 17.5 19.2

Abbreviations: CAD= coronary artery disease, IBS= Irritable bowel syndrome, MCAS= Mast cell
activation syndrome, RLS= restless leg syndrome. *P=0.0001 vs. lipedema.
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Figure 2: Signs and symptoms improve after sympathomimetic amines for participants with lipedema
and Dercum’s disease. A, B: Weight; C, D: Clothing Size; E, F: Leg Heaviness; and G, H: Body Pain.
Open circles: Lipedema. Closed circles: Dercum’s disease.
deviation). C, D, E, F, G and H: Data as median (25%, 75% interquartile range). Significant P-values

on graphs from Wilcoxon signed rank tests.
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A and B: Data as mean (+/- standard
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3.3 Perceived Changes by Participants with
Dercum’s Disease Before and After
Prescribed SA

Dercum’s Disease Study Population (n=26):
Participants had DD for 14.7 + 12 years. None
of the participants with DD had lipedema
(Table 1). On the questionnaire, 96.1% of the
subjects with DD were taking SA for 2.2 (1.2,
3.7) years; 84% had a diagnosis of ADD or
chronic fatigue. Over 50% of DD participants
had anxiety or depression; the most common
surgeries were hysterectomy and lipoma
resection (Table 2).

Appetite: Appetite decreased for 84.6% of
participants, did not change for 11.5% and
increased for 3.8%.

Body/Tissue Changes: Participants lost weight
after SA (Figure 2) and scored fat loss as
average, 51 (30, 60). Fat was perceived to be
lost in the head (57.7%), neck (30.7%), chest
(27%), arms (34.6%), hands (12%), back
(30.7%), abdomen (61.5%), buttocks (38.5%),
hips (34.6%), thighs (38.5%), legs (27%) and
feet (19%). Shape improved about average, 51
(35, 65). Participants perceived a significant
improvement after SA in leg heaviness, body
pain and size (Figure 2). Lipomas were present
in 88.5% of participants with DD; SA reduced
size in 54%, number in 13% and lipoma pain in
59%. Perceived tissue fibrosis was present in
100% before and 28.6% after (n=14).

Cognition and Mood: Participants with DD
had improvements in overall memory (Table 3)
short term memory (46.2%), long term memory
(38.5%), vocabulary (34.6%), focus (80.8%),
word finding (50%), name recall (30.8%),
productivity (61.5%), creativity (38.4%),
anxiety (34.6%), and depression (42.3%).

Copyright 2019 KEI Journals. All Rights Reserved

Activities (LEFS): Ninety-six percent of
participants with DD were more active, had
significantly more energy, less fatigue and
improved function after SA (Table 3).
Activities that improved included: any activity
(87%), standing (48%), sitting (25.9%), getting
infout of bed (44.5%), getting in/out of the tub
(14.8%), walking (68.5%), walking long
distances (29.6%), exercise (42.6%), running
(1.9%), body flexibility (35.2%), and rolling
over in bed (22.3%). Seventy-six percent of
participants with DD exercised more after SA
as follows: cycling (11.5%), dancing (3.8%),
exercise class (3.8%), gym activity (7.7%),
running (3.8%), swimming (23.1%), walking
(57.7%), whole body vibration (42.3%), and
yoga (7.7%). Days and times of exercise
increased significantly after SA (Table 3).

Work: Forty-two percent of participants with
DD did not work. Of those that worked,
improvements after SA included: working
instead of becoming disabled (23%), working
longer (30.7%), working effectively (50%), co-
workers noticing improved work (15.4%),
sociability  (23.1%), increased initiative
(38.5%), and self-confidence (34.6%).

Swelling:  Participants noticed decreased
swelling after SA on the face (30.8%), neck
(26.9%), fingers (38.5%), hands (30.8%), arms
(30.8%), chest (19.2%), abdomen (34.6%),
upper back (15.4%), lower back (26.9%), hips
(30.8%), buttocks (19.2%), thighs (46.2%),
lower leg (46.2%), ankles (38.5%), feet
(34.6%). No swelling reduction was
appreciated by 15.4% of participants.

Side effects; overuse of SA: None of the
participants with DD took SA above that
prescribed or felt addicted to SA. Symptoms
worsening after SA included: anxiety (3.8%),
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headaches or migraines (7.7%), insomnia
(19.2%), irritability (3.8%), mood swings
(3.8%), nausea (3.8%), pain in the abdomen
(15.4%), palpitations (7.7%), repetitive
behaviors (3.8%), restless legs (3.8%), tremors
(7.7%), vision changes (15.3%). Forty-six
percent of participants denied any symptoms
worsening. There was no difference in sleep
time after SA (Table 3).

Stopping SA: Symptoms that worsened if
participants stopped taking SA included:
achiness (26.9%), increased appetite (23%),
anxiousness  (11.5%), depression  (15%),
diarrhea (3.8%), fatigue (46%), functioning
normally (19%), headaches or migraines

(11.5%), insomnia (7.7%), irritability (30.7%),
increased sleep time (30.7%), suicidal thoughts
(3.5%), and thinking normally (38.4%). Off
SA 7.6% felt better, 3.6% slept better; none
were happier.

Quality of life: Almost half (48%) of
participants struggled to get their prescription
filled due to problems with the insurance
company (50%), but also due to cost (16.7%),
pharmacy issues (16.7%), and healthcare
providers (16.7%). About 30% stated concern
about using SA long-term. Sympathomimetic
amines significantly improved quality of life in
88% and Dercum’s disease in 91.6% of
participants.

Table 3. Signs and symptoms before and after sympathomimetic amines.

Questionnaire Parameter Participants
Lipedeman Dercum’s Disease

Before After P-value | n Before After P-value | n
Energy Scale* 28 (12,28) | 66 (54,66) | <0.0001 |49 | 19(7.8,31) 56 (40, 80) <0.0001 | 22
Fatigue Scale 63 (35,92) |56 (40,65) |0.14 47 190 (83,97) 50 (40, 65) 0.0008 |21
Function Scale* 27 (15,43) |59 (50, 71) | <0.0001 | 49 | 26 (18, 35) 57 (43, 75) <0.0001 | 24
Memory Scale* 36 (17,50) | 57 (50,74) | <0.0001 | 45 | 25 (12, 41) 60 (50, 67) <0.0001 | 25
Exercise (days) 1(0, 2) 3(3,5) <0.0001 |52 [ 0(0, 2) 3(2,5) <0.0001 | 25
Exercise Time (hours) 0.25(0,0.5) | 0.5(0.5,1) | <0.0001 |52 | 0.25(0,0.75) | 0.5(0.25,1.25) | <0.0001 | 24
Sleep (hours) 9(6,9.8) 9(6,9) 0.0094 | 53 | 9(6,9.75) 9(8.25,9) 0.9 26

*Higher values indicate improvement

2. DISCUSSION
Lipedema and Dercum’s disease are painful fat
diseases with excessive growth of fat tissue,
tissue fluid, and pain that can reduce mobility,
result in  lymphedema and can Dbe
psychologically devastating. This retrospective
subjective questionnaire study found that
prescribed SA for 53 women and one man with
lipedema and 21 women and five men with DD
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resulted significantly in weight loss, fat loss,
and a 3-4 size reduction in clothing as expected
by SA known to stimulate adipocyte
lipolysis.[32] Indeed, phentermine and
amphetamine are FDA-approved weight loss
medications. Improvements in lymphatic
function known to occur with SA may have
been reflected in participant perceived
reduction in leg heaviness. As lymphedema
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was present in 46.3% of the lipedema and
34.6% of the DD participants, results may be
cautiously extrapolated to patients with some
forms of lymphedema. It should be noted that
standard treatment recommendations were also
made for participants at clinic visits and some
weight, fat and fluid loss may be secondary to
treatments other than SA.

Consistent with weight and fat loss, participants
in both groups felt body shape improved
significantly, however this improvement was
not seen in all participants, reflecting
persistence of lipedema and DD fat tissue, and
possibly appearance-related distress.[33] A
significant increase in activity and exercise and
reduction in tissue fluid (heavy legs) consistent
with the diuretic action of SA[16] may also
have contributed to weight loss.

The cause of pain in lipedema and DD is
unknown. Inflammation in the fat tissue may
aggravate nerves or increased fluid may apply
pressure to the nerves or reduce oxygenation.
Sympathomimetic amines significantly
decreased whole body and lipoma pain for
participants with lipedema and DD suggesting
reduction of fluid may be an important factor.

The most striking result from this study was
that >88% participants had improved quality of
life, and >90% had improvement in their fat
disorder when taking SA. As lipedema and DD
fat cannot be differentiated from non-affected
fat, it is unclear whether there was an actual
reduction in affected fat but participants did
note reduced size and number of lipomas after
SA consistent with SA-induced lipolysis.[34]
The lipomas seemed to respond better in the
DD population but these data require
confirmation with quantitative measures.
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Although subjective, these data are extremely
encouraging especially since lipedema fat and
DD lipoma fat resist loss by extreme diet,
exercise or bariatric surgery (persistent fat).[35]

Individual side effects were reported in less
than 20% of all participants.  Side effects
occurring most often, insomnia in lipedema and
DD, palpitations and sleep reduction in
lipedema, abdominal pain and visual changes in
DD, are known to occur with SA;[36]
symptoms appeared to worsen off SA. Of note,
blood pressure should be monitored while
prescribing SA for patients, and the dose not
escalated unless blood pressure is normal or
treated. Patients with glaucoma should also be
monitored when on SA.

Sympathomimetic amines are most commonly
used to help with ADD or hyperactive disorder
(ADHD) but have shown benefit in cases of
narcolepsy and other disorders of daytime
sleepiness,[37] myotonia, fibromyalgia and
dysmenorrhea.[38, 39] Sympathomimetic
amines may be beneficial in lipedema and
Dercum’s disease due to improvements in
cognition, attention and energy, but also due to
improved indicators of swelling such as weight,
leg heaviness and shape. That both lipedema
and DD have a microangiopathy begs the
question of whether the pathophysiology in
these disorders is that of IE. In fact, many
women with lipedema are thought to have
IE.[40]

Normally fluid filtered out of capillaries into
the interstitial space is reabsorbed by the
lymphatic system.[41] A rise in capillary blood
pressure causes increased quantities of fluid to
escape. As a result, filtration of fluid into
tissues exceeds reabsorption and edema occurs.
Arterioles are innervated by adrenergic and
cholinergic neurons involved in regulation of
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constriction and vasodilation, respectively.[42]
Venous pressure increases when standing,
causing blood vessels to constrict to maintain
blood pressure. In healthy individuals,
orthostatic pooling of venous blood in the legs
and abdomen begins almost immediately upon
the change from supine to the erect posture.
One-half to one liter of thoracic blood is
transferred to the regions below the diaphragm.
Approximately 80% of the blood pooled in the
lower limb is contained in the upper leg (thighs,
buttocks) with less pooling in the calf and foot;
additionally, there is some modest pooling in
the abdominal and pelvic regions. When venous
filling in the dependent parts raises intravenous
pressure to 25 mmHg or more, a local
sympathetic ‘axon reflex’, or ‘venoarteriolar
reflex (VAR)’ is activated. The VAR helps
maintain adequate supply of blood to the brain
when a person stands. The receptor sites for
these reflexes are in small veins in skin, fat, and
skeletal muscle tissue and the effector site is the
corresponding smooth muscle in arterioles and
pre-capillary sphincters. Loss of the VAR has
been reported in DD,[43] lipedema,[40] IE,
diabetes and with use of nifedipine.[44]
Sympathetic input to smooth muscle likely
underlies function of the VAR and therefore
augmenting sympathetic function with SA may
be a viable treatment option for fat
disorders.[45] Sympathomimetic  amines
reduce leakiness of microvascular blood
vessels, improve lymphatic pumping,[18-21]
reduce liver fat[46] and subcutaneous fat[47]
thereby addressing much of the underlying
pathophysiology in SAT diseases.

Sympathomimetic amines are not without
issues as they have side effects, addiction and
dependence risks, are controlled substances and
have abuse potential.[48] Two participants
(3.7%) with lipedema stated they were addicted
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to SA, defined as a strong and harmful need to
regularly have something. Alternative
medications are needed for edema, and could
include the stimulant, ephedrine, used to treat
IE,[49] or calcium dobesliate for cyclic edema
with[50] and without lipedema.[51] Diuretics
are generally not used first line in lipedema,
lymphedema or DD as they concentrate
proteins in the interstitial space which can
worsen  lymphedema. Anti-inflammatory
medications can improve fluid in lymphedema
and include sodium selenite[52] and leukotriene
B, inhibitors.[53]  Metformin has also been
used to treat cyclic edema.[54]

Subjective data from this study warrants the
need for clinical trials testing SA and other
medications important in reducing fluid
overload in lipedema, Dercum’s disease and
lymphedema versus placebo to confirm benefit.
New research should be funded urgently to
assess long-term effects of these drugs, with
two FDA-approved SA medications on the
market, phentermine and amphetamine
sulphate, for weight loss.

Conclusion: People with lipedema and DD
report a significant benefit to risk ratio for their
fat, pain and quality of life when prescribed
sympathomimetic amines. These data add
information to the literature on how
sympathomimetic amines affect people with
SAT diseases. People with SAT diseases may
benefit from the mechanism of action of
sympathomimetic amines including constricting
dilated microvessels reducing leak, improving
lymphatic function and increasing lipolysis.
Larger prospective studies are warranted to
validate benefits and better understand side
effects and safety concerns with use of low
dose sympathomimetic amines in SAT
diseases.

http://journals.ke-i.org/index.php/mra



Karen L Herbst et al. Medical Research Archives vol 7 issue 6. June 2019 issue 6 Page 14 of 17

References

1. Herbst K, Mirkovskaya L, Bharhagava
A, Chava Y, Te CH. Lipedema Fat and Signs
and Symptoms of lllness, Increase with
Advancing Stage. Archives of Medicine.
2015;7(4:10):1-8.

2. Szolnoky G, Nemes A, Gavaller H,
Forster T, Kemeny L. Lipedema is associated
with increased aortic stiffness. Lymphology.
2012;45(2):71-9.

3. Foldi E, Foldi M. Das Lipddem. In:
Foldi M, Foldi E, Kubik S, editors. Lehrbuch
der Lymphologie fiir Mediziner, Masseure und
Physiotherapeuten. Munich Elsevier,
Urban&Fischer; 2005. p. 443-53.

4. Waxler JL, Guardino C, Feinn RS, Lee
H, Pober BR, Stanley TL. Altered body
composition, lipedema, and decreased bone
density in individuals with Williams syndrome:
A preliminary report. Eur J Med Genet. 2017
May;60(5):250-256.

5. Crescenzi R, Marton A, Donahue PMC,
Mahany HB, Lants SK, Wang P, Beckman JA,
Donahue MJ, Titze J. Tissue Sodium Content is
Elevated in the Skin and Subcutaneous Adipose
Tissue in Women with Lipedema. Obesity
(Silver Spring). 2018;26(2):310-7.

6. Harvey NL, Srinivasan RS, Dillard ME,
Johnson NC, Witte MH, Boyd K, Sleeman
MW, Oliver G. Lymphatic vascular defects
promoted by Prox1 haploinsufficiency cause
adult-onset obesity. Nat Genet.
2005;37(10):1072-81. Epub 2005 Sep 18.

7. Suga H, Araki J, Aoi N, Kato H,
Higashino T, Yoshimura K. Adipose tissue
remodeling in lipedema: adipocyte death and
concurrent regeneration. J Cutan Pathol.
2009;3:3.

Copyright 2019 KEI Journals. All Rights Reserved

8. Brorson H, Fagher B. [Dercum's
disease. Fatty tissue rheumatism caused by
immune defense reaction?]. Lakartidningen.
1996;93(15):1430, 3-6.

9. Beltran K, Herbst KL. Differentiating
lipedema and Dercum's disease. Int J Obes
(Lond). 2017;41(2):240-5.

11.  Herbst KL, Asare-Bediako S. Adiposis
Dolorosa is More than Painful Fat. The
Endocrinologist. 2007;17(6):326-44.

12.  Westfall TC, Westfall DP. Adrenergic
Agonists and Antagonists. In: Brunton LL,
Lazo JS, Parker KL, editors. Goodman and
Gilman's The Pharmacological Basis of
Therapeutics, eleventh edition. New York:
McGraw-Hill Medical Publishing Division;
2006. p. 237-95.

13.  Denning DW, Dunnigan MG, Tillman J,
Davis JA, Forrest CA. The relationship
between 'normal’ fluid retention in women and
idiopathic  oedema. Postgrad Med J.
1990;66(775):363-6.

14, Mach RS, Fabre J, Muller AF, Neher R.
Oedemes par retention de chlorure de sodium
avec hyperaldosteronuria.  Schweiz  med
Wschr,. 1955;85:1229.

15.  Badr KF. Idiopathic edema. In: Brenner
BM, Stein JH, editors. Contemporary Issues in
Nephrology (Body Fluid Homeostasis). 16.
New York: Churchill Livingstone; 1987.

16.  Speller PJ, Streeten DH. Mechanism of
the Diuretic Action of D-Amphetamine.
Metabolism. 1964;13:453-65.

17.  Streeten DH. The role of posture in
idiopathic oedema. S Afr Med J.
1975;49(13):462-4.

http://journals.ke-i.org/index.php/mra



Karen L Herbst et al. Medical Research Archives vol 7 issue 6. June 2019 issue 6 Page 15 of 17

18. McHale NG, Allen JM, Iggulden HL.
Mechanism of alpha-adrenergic excitation in
bovine lymphatic smooth muscle. Am J
Physiol. 1987;252(5 Pt 2):H873-8.

19.  McHale NG, Thornbury KD. The effect
of anesthetics on lymphatic contractility.
Microvasc Res. 1989;37(1):70-6.

20.  De Micheli P Fau - Glasser AH, Glasser
AH. The effects of catecholamines and
adrenoceptor blocking drugs on the canine
peripheral lymph flow. British Journal of
Pharmacology. 1975;53(4):499-504.

21.  Sjoberg T, Alm P, Andersson KE,
Norgren L, Steen S. Contractile response in
isolated human groin lymphatics. Lymphology.
1987;20(3):152-60.

22. Wold LE, Hines EA, Jr., Allen EV.
Lipedema of the legs; a syndrome characterized
by fat legs and edema. Ann Intern Med.
1951;34(5):1243-50.

23. Herbst KL. Rare adipose disorders
(RADs) masquerading as obesity. Acta
Pharmacol Sin. 2012;33(2):155-72.

24. The Diagnosis and Treatment of
Peripheral Lymphedema: 2016 Consensus
Document of the International Society of
Lymphology. Lymphology. 2016;49(4):170-84.

25.  Herbst KL, Ussery C, Eekema A. Pilot
study: whole body manual subcutaneous
adipose tissue (SAT) therapy improved pain
and SAT structure in women with lipedema.
Horm Mol Biol Clin Investig. 2017 Sep
20;33(2)

26. Baumgartner A, Hueppe M, Schmeller
W. Long-term benefit of liposuction in patients
with lipoedema.A follow-up study after an

Copyright 2019 KEI Journals. All Rights Reserved

average of 4 and 8 years. Br J Dermatol.
2015;17(10):142809.

27.  Szypula 1, Kotulska A, Szopa M,
Pieczyrak R, Kucharz EJ. Adiposis dolorosa
with  hypercholesterolemia and premature
severe generalized atherosclerosis. Wiad Lek.
2009;62(1):64-5.

28.  Cortese S, Adamo N, Del Giovane C,
Mohr-Jensen C, Hayes AJ, Carucci S, Atkinson
LZ, Tessari L, Banaschewski T, Coghill D,
Hollis C, Simonoff E, Zuddas A, Barbui C,
Purgato M, Steinhausen HC, Shokraneh F, Xia
J, Cipriani A. Comparative efficacy and
tolerability of medications for attention-deficit
hyperactivity disorder in children, adolescents,
and adults: a systematic review and network
meta-analysis. Lancet Psychiatry.
2018;7(18):30269-4.

29. EVEKEO® (amphetamine  sulfate
tablets, USP) Package Insert.  Arbor
Phramaceuticals. Atlanta, Georgia: Arbor
Phramaceuticals; 2016.

30.  Harris PA, Taylor R, Thielke R, Payne
J, Gonzalez N, Conde JG. Research electronic
data capture (REDCap) — A metadata-driven
methodology and workflow process for
providing translational research informatics
support. J Biomed Inform. 2009;42(2):377-81.

31. Binkley JM, Stratford PW, Lott SA,
Riddle DL. The Lower Extremity Functional
Scale (LEFS): scale development, measurement
properties, and clinical application. North
American Orthopaedic Rehabilitation Research
Network. Phys Ther. 1999;79(4):371-83.

32. Nonogaki K. New insights into
sympathetic regulation of glucose and fat
metabolism. Diabetologia. 2000;43(5):533-49.

http://journals.ke-i.org/index.php/mra



Karen L Herbst et al. Medical Research Archives vol 7 issue 6. June 2019 issue 6 Page 16 of 17

33.  Dudek JE, Bialaszek W, Ostaszewski P,
Smidt T. Depression and appearance-related
distress in functioning with lipedema. Psychol
Health Med. 2018;3:1-8.

34.  Atkinson JN, Galton DJ, Gilbert C.
Regulatory defect of glycolysis in human
lipoma. Br Med J. 1974;1(5898):101-2.

35. Bast JH, Ahmed L, Engdahl R.
Lipedema in patients after bariatric surgery.
Surg Obes Relat Dis. 2016;12(5):1131-2.

36.  Package Insert: Dextroamphetamine
Sulfate Tablets USP 5 mg and 10 mg. Webster
Groves, MO: Mallinckrodt; 2017.

37.  Takenoshita S, Nishino S.
Pharmacologic Management of Excessive
Daytime  Sleepiness. Sleep Med Clin.
2017;12(3):461-78.

38. Check JH. Dextroamphetamine sulfate
treatment eradicates long-term chronic severe
headaches from temporomandibular joint
syndrome--a case that emphasizes the role of
the gynecologist in treating headaches in
women. Clinical and experimental obstetrics &
gynecology. 2016;43(1):119-22.

39. Check JH, Cohen R. Marked
improvement of pain  from long-term
fibromyalgia with dextroamphetamine sulfate
in a woman who failed to improve with
conventional pharmacologic treatment. Clin
Exp Obstet Gynecol. 2014;41(1):90-2.

40. Foldi E, Foldi M. Lipedema. In: Foldi
M, Foldi E, editors. Foldi's Textbook of
Lymphology. Munich, Germany: Elsevier
GmbH; 2006. p. 420.

41. Levick JR, Michel CC. Microvascular
fluid exchange and the revised Starling
principle. Cardiovasc Res. 2010;87(2):198-210.

Copyright 2019 KEI Journals. All Rights Reserved

42.  Ausprunk DH, Berman HJ, McNary
WEF. Intramural distribution of adrenergic and
cholinergic nerve fibers innervating arterioles
of the hamster cheek pouch. American Journal
of Anatomy. 1973;137(1):31-45.

43. Skagen K, Petersen P, Kastrup J,
Norgaard T. The regulation of subcutaneous
blood flow in patient with Dercum's disease.
Acta Derm Venereol. 1986;66(4):337-9.

44,  Williams SA, Rayman G, Tooke JE.
Dependent oedema and attenuation of postural
vasoconstriction associated with nifedipine
therapy for hypertension in diabetic patients.
Eur J Clin Pharmacol. 1989;37(4):333-5.

45.  Vissing SF, Secher NH, Victor RG.
Mechanisms of cutaneous vasoconstriction
during upright posture. Acta Physiol Scand.
1997;159(2):131-8.

46. Ghazala S, Bilal J, Ross E, Riaz IB,
Kalb B, Herbst KL. Low-Dose d-Amphetamine
Induced Regression of Liver Fat Deposits in
Dercum Disease. Am J Med.
2018;31(18):30015-9.

47.  Rutkowski JM, Stern JH, Scherer PE.
The cell biology of fat expansion. J Cell Biol.
2015;208(5):501-12.

48.  Fallah G, Moudi S, Hamidia A, Bijani
A. Stimulant use in medical students and
residents requires more careful attention.
Caspian J Intern Med. 2018;9(1):87-91.

49.  Velure HK, Vatsko E, Bygum A.
[Idiopathic oedema may cause many different
clinical visits]. Ugeskr Laeger.
2017;179(40).(pii):VV06170466.

50. de Godoy J, de Godoy H, de Sene Souza
A, Filho R, Godoy M. Case Report:
Lipolymphedema Associated with Idiopathic

http://journals.ke-i.org/index.php/mra



Karen L Herbst et al. Medical Research Archives vol 7 issue 6. June 2019 issue 6 Page 17 of 17

Cyclic Edema: A Therapeutic Approach. Case
Reports in Vascular Medicine.
2017;2017(Article ID 5470909):3.

51.  Pereira de Godoy JM, Pereira de Godoy
HJ, de Sene Souza AA, Budtinger Filho R, de
Fatima Guerreiro Godoy M. Lipolymphedema
Associated with Idiopathic Cyclic Edema: A
Therapeutic Approach. Case Rep Vasc Med.
2017;2017:5470909.

52.  Pfister C, Dawzcynski H, Schingale FJ.
Sodium  selenite  and  cancer related
lymphedema: Biological and pharmacological

Copyright 2019 KEI Journals. All Rights Reserved

effects. J Trace Elem Med Biol. 2016:37:111-
116.

53.  Jiang X, Nicolls MR, Tian W, Rockson
SG. Lymphatic Dysfunction, Leukotrienes, and
Lymphedema. Annu Rev Physiol. 2018;80:49-
70.

54.  Soudet S, Lambert M, Lefevre G,
Maillard H, Huglo D, Hatron PY. Long term
use of metformin in idiopathic cyclic edema,
report of thirteen cases and review of the
literature. Pharmacol Res. 2017;119:237-239.

http://journals.ke-i.org/index.php/mra



