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A disorder of sympathomimetic amines leading to
increased vascular permeability may be the
etiologic factor in various treatment refractory
health problems in women
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Summary There is an evidence that increased capillary permeability in the standing position is related to a deficit in
the sympathetic nervous system. The leakage of this fluid leads to various clinical conditions which frequently puzzle
the consulting physician because despite the frequency of this condition intelligent physicians and patients are
unaware of the cause of their condition. One of the most common manifestations is the inability to lose weight despite
proper dieting. A randomized study comparing the efficacy of a diuretic, a converting enzyme inhibitor, spironolactone
and a sympathomimetic amine on weight loss in diet refractory women found that only the latter in the form of
dextroamphetamine sulfate demonstrated significant weight reduction over a six month time span. In fact, the
dextroamphetamine sulfate proved effective when given in the next 6 months to the three groups failing to respond for
the first 6 months. The diagnosis of a deficit in sympathomimetic amines is established by demonstrating an abnormal
clearance of a water load in the erect position and exclusion of other conditions that are associated with an abnormal
free water clearance, e.g., hypothyroidism, renal or liver disease or congestive heart failure. The original definition of
an abnormal water load test was excretion of <55% of a 1500 ml water load in 6 h but we found that <75% defines a
greater population who suffer from this problem. There are several conditions that have proven refractory to
conventional theory that respond quickly and effectively to sympathomimetic amines. There have been many
anecdotal reports of relieving interactable pain syndromes quickly and efficiently with sympathomimetic amine
theory, despite failure with a multitude of other therapies. These include interstitial cystitis and pelvic pain that was
attributed to endometriosis, gastrointestinal pain including esophagitis and gastroparesis, headaches, joint pain,
fibromyalgia, and carpal tunnel syndrome. It is not clear if the improvement in pain is related to a decrease in fluid
retention or a direct effect of the sympathomimetic amines on the sympathetic nervous system. Sympathomimetic
amine theory has helped other conditions besides pain, e.g., chronic fatigue, vasomotor symptoms in young women not
associated with decreased ovarian egg reserve, and chronic urticaria resistant to all other therapies. Thus, these
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studies strongly suggest that physicians be aware of this condition involving a deficit in the sympathetic nervous system
when faced with various enigmatic complaints especially if standard therapy has not proven effective.

�c 2007 Elsevier Ltd. All rights reserved.
Introduction

About 40 years ago a manuscript described a condi-
tion of idiopathic edema or periodic swelling [1].
This ‘‘idiopathic edema’’ was found to be related
to an inappropriate response to upright postures
[2].

The fluid retention seemed to the respond to
treatment with sympathomimetic amines. Re-
search by David Streeton found that the condition
is probably related to an inappropriate response
of the sympathetic nervous system to the ortho-
static position [3]. Standing causes an increase in
the hydrostatic pressure which would normally re-
sult in a loss of fluid from the intravascular to
extravascular spaces. The normal response would
be for the increase in the hydrostatic pressure to
trigger a response from the sympathetic nervous
system to cause a constriction of the pre-capillary
sphincters to inhibit fluid leakage from the capillar-
ies when standing. The hypothesized concept is
that the condition of idiopathic edema is related
to a defective response to standing so that there
is an inadequate constriction of pre-capillary
sphincters resulting in the leakage of fluid from
the intravascular to extravascular spaces.

The fact that edema responded to treatment
with dextroamphetamine sulfate, a sympathomi-
metic amine, gave credence to this concept that
this condition of idiopathic edema is a disorder of
the sympathetic nervous system. A study compar-
ing the effect of injecting intravascular albumin
tagged with radioactive iodine in normal vs. women
with idiopathic edema found that in the erect posi-
tion the fluid was lost from the intravascular
department in women with idiopathic edema but
not in normal women when tested after a period
of time after the intravascular injection of the
radioactive iodine tagged protein [3]. However, if
these women with idiopathic edema were pre-trea-
ted with dextroamphetamine sulfate, the loss of
albumin from the intravascular to extravascular
spaces was markedly reduced [3].
Inability to lose weight despite appropriate
dieting

The diagnosis of idiopathic edema was established
by first excluding conditions where there would
be a decrease in free water load excretion, e.g.,
congestive heart failure, nephrosis, cirrhosis, hypo-
thyroidism, and Cushing’s syndrome and then dem-
onstrating an abnormal water load test [1]. The
water load test as originally described had the wo-
men upon awakening ingest 1500 cc of water over a
30 min time period and then urinate after the
remaining water was consumed. Subsequently the
amount of urine excreted over 4 h while remaining
supine for the entire time would be measured. The
same procedure would be repeated the next day
although the women would remain standing the en-
tire 4 h period.

An abnormal water load test would be consid-
ered if the women excreted <55% of the ingested
load in 4 h. However we studied water load tests
in women who had no weight issues and found that
almost everyone excreted >75% of the ingested
load lying and standing. In contrast many women
refactory to weight loss despite dieting excreted
less than 75% of the ingested load when erect but
the majority of them did not excrete less than
55%. We thus evaluated sympathomametic amine
therapy in a larger group of women who we diag-
nosed as probably having idiopathic edema based
on the excretion of <1200 cc of the water load in
4 h. These women were found to lose weight for
the first time despite no change in their dietary
habits [4].

We performed a prospective study on 200 diet
refractory women. They were randomly assigned
to four drugs that have had purported success in
treating idiopathic edema: dextroamphetamine
sulfate, hydrochlorothiazide, spironolactone, and
captopril [3,5–9]. After 6 months of treatment,
the percentage of treated groups losing at least
10% of the baseline weight was 6% for hydrochloro-
thiazide, 8% for spironolactone, 4% for captopril
and 68% for dextroamphetamine sulfate [4]. The
percentage of women losing >20% and >30% of the
baseline weight, respectively, was 28% and 10%
for dextroamphetamine therapy but 0% for the
other three treatment groups [4].

One hundred and thirty-two of the women fail-
ing to lose weight with the 3 non-amphetamine
drugs were treated with dextroamphetamine sul-
fate during the next 6 months and 68% lost at least
10% of their baseline weight, and 30% and 7% lost
>20 and >30%, respectively, of their baseline
weight [4].
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In this group of diet refractory women 72% ex-
creted <75% of the ingested water load upon initial
screening but only 27% excreted <55%. Interest-
ingly, only 4 of 51 (8%) women with urinary excre-
tion of P75% lost >10% of their baseline weight
with amphetamine versus 120 of 131 (92%) of those
with <75% excretion [4].

The group with <55% excretion (n = 58) did no
better than the group <75% with 90% showing a loss
>10% of the baseline weight [4]. With continued use
of the sympathomimetic amines, the weight that
had been lost over 6 months generally does not re-
turn. Sometimes the weight loss continues beyond
6 months but eventually reaches a plateau.

Chronic refractory urticaria

A 41 year old woman was described with a history
of 6 years of chronic urticaria that had been recal-
citrant to therapy with various anti-histamines,
e.g., hydroxyzine 200 mg/day cyproheptadine (up
to 24 mg/day) in combination with other drugs,
e.g., cimetacline (up to 1200 mg/day) [10]. Even
glucocorticoids in dosages of 60 mg prednisone dai-
ly or 40 mg methylprednisolone did not abate the
chronic severe daily urticaria. She excreted only
570 cc of the 1500 cc water load erect but excreted
2048 cc supine in 4 h [10].

The patient was evaluated over an 8 week time
period with one week on therapy and one week
off. Within a day of treatment her urticaria would
almost disappear, stay markedly reduced for the
one week and quickly return to the full blown syn-
drome after one day off treatment and then disap-
pear again when treatment was resumed [10]. She
stopped all other therapy and just remained on
dextroamphetamine sulfate.

A second woman with chronic severe urticaria
was also described who was subjected to the same
on and off sympathomimetic amine therapy as de-
scribed in the first patient and she showed a similar
response [10]. Four additional cases were de-
scribed showing similar improvement in severe
urticaria that was refractory to the traditional
treatment but the purpose was to determine if
the condition ever becomes refractory to the sym-
pathomimetic amine therapy [11]. Continued
improvement was found after 8.5–13 years of
treatment [11].

The hypothesis to explain the response to sym-
pathomimetic amines is that the sympathetic ner-
vous system is needed for control of stabilization
of the membranes of cells responsible for hista-
mine release, and women with this condition of
chronic refractory urticaria have a disorder or an
inappropriate sympathetic nervous system re-
sponse to the increase in the hydrostatic pressure
when standing.

We have seen many other cases since the treat-
ment of refractory urticaria and rarely find someone
not responsive to sympathomimetic amines. What is
not clear is whether the only cases that respond to
this therapy are peoplewho are resistant to standard
antihistamine therapy. Also it is unclear whether
this therapy works only in women with abnormal
water excretion in the erect position or not.

Chronic lower abdominal and pelvic pain

Chronic pelvic pain affects approximately 15% of the
adult female population [12]. Endometriosis and
interstitial cystitis are the twomost common causes
of the chronic pelvic pain syndrome [13,14]. They
frequently occur together [13,14]. Interstitial cysti-
tis may affect one in 4.5 women [15].

One of the theories of the etiology of interstitial
cystitis favored by most clinicians involves changes
in epithelial permeability that allows transepitheli-
al absorption of urine and potassium, which leads
to tissue damage and pain [16]. We considered that
the possibility exists that mastocytosis with an
abnormal release of histamines from these cells
may cause the initial damage to the bladder glycos-
aminoglycan (GAG) layer or that neurogenic inflam-
mation through the release of neuropeptides
including SP, neurokin A, and calcitonin gene re-
lated protein may be under control of the sympa-
thetic nervous system [17,18].

Most cases of interstitial cystitis are refractory
to the standard treatments. We reported two se-
vere cases that had been refractory to standard
therapy whose symptoms quickly and completely
disappeared with the treatment with small doses
of dextroamphetamine sulfate and continued to re-
main markedly diminished with the chronic treat-
ment [19].

Interestingly, both women stopped therapy after
more than a year of treatment in order to get preg-
nant and the symptoms did not return after the
drugs were stopped or during the pregnancy. One
year after delivery mild symptoms began to return
in one woman so she resumed her therapy and
immediately responded.

We are hoping that we can convince a center
that treats more of this condition to conduct a ran-
domized controlled trial.

Idiopathic chronic pelvic pain of non-bladder
origin

Often when women present with chronic pelvic
pain that is associated with ovulation or the men-
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strual cycle the assumption is that the cause is
endometriosis. Indeed frequently endometrial im-
plants are found and laser vaporization of the
endometrial implants may provide lifelong relief
of pain, relief of pain for two or more years, relief
of pain for 6–12 months, relief of pain for a few
weeks or no relief at all. The assumption is fre-
quently made for those showing poor response that
there is probably more deep seeded implants of
endometriosis that still remain that were not able
to be detected. Sometimes women with these
symptoms are laparoscoped and no endometriosis
is found but then the same assumption is made,
that is, that endometriosis is the etiologic factor
but it just could not be detected.

Frequently relief of pain occurs with progestin
therapy, e.g., 0.5 mg norethindione, or impeded
androgens, e.g., danazol or oral contraceptives,
or GnRH agonists that stop menses, e.g., depo-leu-
prolide acetate. However, sometimes these thera-
pies fail.

Recently a 26 year old woman who failed to
show relief of severe premenstrual and menstrual
pain despite the above therapy had the pain re-
duced in only 2 h and very mild at that by taking
20 mg per day of extended release dextroamphet-
amine sulfate.

Another 41 year old woman presented with
intractable constant right lower quadrant pain that
began one year before [20]. Pelvic sonography was
negative for cysts and cervical cultures found no
infectious etiology. Computerized axial tomogra-
phy of the abdomen was negative. Urinalysis was
negative. Subsequent colonoscopy and radio-
graphic study of the large bowel was normal. Her
complete blood count was also normal. She was
treated with hyoscyamine .375 mg twice daily,
which provided no relief and was stopped after
30 days. She also failed to respond to clininium
CDP/four times daily.

She was advised to undergo a laparoscopy but
she seeked a medical alternative. Since the pain
had started when already on oral contraceptives
the decision was made to try dextroamphetamine
sulfate rather than progestins, or impeded andro-
gens or GnRH agonists. Within 3 h she started to
have relief of pain. She eventually had complete
relief of pain by taking 30 mg of dextroamphet-
amine spansules in the early a.m. followed by
10 mg spansules at 1:00 p.m. and 5:00 p.m. On
occasions she would forget to take the 5:00 p.m.
dosage and she would note resumption of pain late
evening or early a.m. The relief has persisted now
for one year [20]. It should be noted that she only
excreted 60% of the ingested water load in the
erect position.
Upper abdominal pain

A 32 year old female presented for clinical evalua-
tion and search for a possible endocrine etiology
for an esophageal disorder. At age 22 she suddenly
became anorexic, and experienced significant
weight loss. The symptoms abated with her becom-
ing pregnant but 3 years later she developed anor-
exia and severe odynophagia. There was nausea
but no vomiting [21].

An extensive work-up included esophagoduode-
noscopy, upper GI and small bowel X-ray, barium
enema, abdominal ultrasound and CT scan, hepa-
tobiliary scan and esophageal monometry. Only a
small sliding hiatal hernia was found [21].

After excluding thyroid and adrenal disease her
water load test showed 47% of the ingested water
load excreted when supine and only 33% while
erect. The woman was placed on dextroamphet-
amine sulfate 10 mg spansules in the a.m. and her
gastrointestinal symptoms completely cleared
within one week. After more than a year of being
symptom free her gastroenterologist urged her to
stop the treatment fearing drug dependence. She
stopped without any withdrawal symptoms but
her odynophagia and dysphagia returned about
one week later. She resumed the medication and
remained asymptomatic for several years [21].

Again for unknown reasons her gastroenterolo-
gist encouraged her to stop sympathomimetic
amine therapy. She not only developed anorexia
and chest and abdominal pain, but she began to vo-
mit and lose weight. She lost 25 pounds and was
admitted to the hospital for nutritional support.
Dobhoff tube feeding was begun but she continued
to lose weight so they were discontinued. A psychi-
atric evaluation concluded she had no mental dis-
order. Upper endoscopy was normal as was a
gastric emplying study. H2 antagonists failed to
give her relief.

She returned to our practice against the advise
of her gastroenterologist, resumed the amphet-
amine therapy, and was completely asymptomatic
within one week [21].

Another case showed the benefit of sympathom-
imetic therapy for gastroparesis. A 29 year old with
normal fasting glucose and insulin level, normal
glucose-tolerance test and normal hemoglobin
A1C level was diagnosed with gastroparesis. She
presented to our clinic not to treat the gastropare-
sis but because of a sudden 25 pound weight gain
without any change in diet [22].

After excluding endocrinological causes of
weight gain, e.g., hypothyroidism and Cushing’s
syndrome, and androgen excess states she was
diagnosed as having idiopathic orthostatic cyclic
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edema based on a water load test showing after
ingesting 1500 cc, excretion of 1650 cc of urine
over 4 h supine but only 800 cc erect.

It was hoped that this therapy could not only
help her weight but might help the gastroparesis.
She quickly lost 18 pounds, but in contrast to the
above woman with esophageal pain, there was no
quick improvement in her gastroperesis symptoms.
However, after several weeks she did notice
marked improvement in her gastroparesis, which
had been markedly refractory to standard treat-
ment of this condition. She has remained symptom
free of this condition for 10 months.
Rheumatoid arthritis refractory to standard
treatment

A 32 year old woman was described who was diag-
nosed with rheumatoid arthritis to explain her se-
vere arthritic pain of the hands, elbows, and
knees based on a highly positive serum test for
rheumatoid factor. She was still having severe pain
despite treatment with non-steroidal anti-inflam-
matory drugs, methotrexate, prednisone, and final-
ly adalimumab. However, she got dramatic quick
relief from treatment with only 10 mg dextroam-
phetamine sulfate (extended capsules) and has re-
mained markedly improved for over a year [23].
Vasomotor flushing refractory to standard
therapy

Vasomotor flushing may occur in 19–25% of pre-
menopausal women [24]. Most of these occur in
the age group close to menopause. Younger women
may have incipient premature ovarian failure and
may have elevated day three serum FSH. Some-
times estrogen deficiency or a pituitary hypotha-
lamic basis leads to vasomotor flushing.

A 19 year old woman complained of ‘‘hot
flashes’’ especially at night for one year duration
[25]. Though her menstrual cycle had been irregu-
lar this was corrected by oral contraceptives,
which were started two years before her symptoms
started. There was no worsening of symptoms dur-
ing the placebo pills.

General health studies including thyroid function,
liver function, and kidney function were all normal.
Urinary metanephrines and calecholamines for 24 h
were normal. The thyroid stimulating hormone was
1.396 u/U/mL (nl 0.350–5.5). The serum FSH on
the third day of the placebo oral contraceptive was
4.0 mIU/mL with a serum estradiol of 45 pg/mL.

Previously adding estrogen in addition to her
oral contraceptives failed to improve the symp-
toms. A water load test was performed. She ex-
creted 1650 cc of the 1500 cc water ingested in
4 h supine versus 800 cc erect.

She was treated with dextroamphetamine sul-
fate sustained release capsules, 10 mg a.m. and
10 mg at noon. Within two weeks the flushes and
sweats were 99.9% gone and remained gone as long
as treatment was continued [25].

I have successfully treated two other women
with similar presentations with sympathomimetic
amines.

Other conditions responding to
sympathomimetic amine therapy

A young lady with rheumatoid arthritis that re-
sponded to dextroamphetamine sulfate for relief
of her arthritis also showed marked improvement
in her chronic fatigue, which had been previously
attributed to her rheumatoid arthritis. I have trea-
ted many women with chronic fatigue syndrome of
unknown origin who have responded to sympat-
homimetic amine. Most had abnormal water load
tests. I am presently gathering a series of chronic
fatigue syndrome anecdotes to report.

Severe headaches, either generalized or migra-
nes, have also shown marked improvement with
amphetamine therapy especially in women with
abnormal water load tests. The treatment was ren-
dered only to those who failed a potpourri of other
therapies. A case series is also intended for
publication.

One 40 year old woman with dyslexia her entire
life had this corrected following amphetamine
therapy. I have seen several cases of carpal tunnel
syndrome markedly improve with amphetamine
therapy saving the women from surgery. Fre-
quently arthritis pain or arthralgia or fibromyalgia
responds to this type of surgery.

A 36 year old woman with a family history of
peripheral vascular disease in her mother was get-
ting severe pains in her legs with jogging. She was
suspected of having intermittent claudication but
the vascular tests proved negative. We evaluated
her and found an abnormal water load test. How-
ever, we hesitated to treat her with amphetamines
because of a history of mitral valve prolapse asso-
ciated with premature ventricular contractions
and supraventricular tachycardia only partially
controlled by a calcium channel blocker. She
decided to try the dextroamphetamine sulfate
and not only did her leg pains completely disap-
pear, but her arrhythmias improved considerably.
We have seen other patients with cardiac arrhyth-
mias improve with sympathomimetic amines. We
hypothesized that in some instances the arrhyth-
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mias are related to edema of the heart wall effect-
ing the electrical circuit pathways.

Therapeutic philosophy

There is generally a bias about treating with
amphetamine. They are considered drugs with
abuse potential and some think they are addicting.
The recreational dosage used is generally 40–100
times higher than used for the treatment of these
various ailments that have been described. I have
been treating disorders of the sympathetic nervous
system for over 30 years and not one woman ever
became addicted or have there ever been any seri-
ous complications. Insomnia or palpitations are not
common and one generally develops a tolerance to
these side effects after 1–2 weeks. Though fre-
quently the drug helps depression the most com-
mon reason for stopping the drug (which occurs in
<5%) are psychogenic factors especially anxiety.

Sympathomimetic amines helped prevent possi-
ble risky surgery in the woman with interstitial cys-
titis, and the woman with gastroparesis and the
woman with severe pelvic pain. This therapy cer-
tainly has a lot less potential toxicity than gluco-
corticoids for chronic urticaria or rheumatoid
arthritis or for that matter drugs that inhibit tumor
necrosis factor alpha that can lead to infections or
even lymphomas.

Final considerations

It is not clear if the symptoms expressed by these
patients with disorders of the sympathetic nervous
system are solely related to fluid retention and
pressure from the edematous tissues or the perme-
ability defect leading to the absorption of toxins,
e.g., potassium or urea into the urinary bladder
or the release of histamine from mast cells.

It appears that the majority of women with dis-
orders of the sympathetic nervous system have
capillary permeability defects manifested by
abnormal free water load tests in the standing po-
sition. However, it is not clear that treatment with
sympathomimetic amines should only be offered to
women who fail the water load test.

Though idiopathic edema has a 10:1 female/
male ratio one should also consider the diagnosis
in males with similar symptomatology. It should
be realized that not all women with this generalized
disorder of the sympathetic nervous system neces-
sarily manifest with classic symptoms of idiopathic
edema, e.g., nocturia, swelling of the face and fin-
gers in the morning and pedal and leg edema by the
end of the day associated with abdominal distention
or even a problem with unexplained weight gain.
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