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ABSTRACT
Progesterone (P) is very involved in achieving successful embryo implantation. It aids in the creation of thin-
walled spiral arteries which are needed for nutrient exchange between mother and fetus, by creating a cellular 
immune response, which removes the thick-cell walls of some of the uterine arteries thus creating spiral arteries. 
This uterine artery remodeling requires 5 days, but the embryo reaches the uterine cavity by day 3. Thus, P 
inhibits implantation at that time by stimulating a glycoprotein called mucin-1, which lines the uterine cavity 
and prevents the embryo from attaching until the mucin-1 barrier is finally breeched, on day 5. Progesterone 
also inhibits dopamine, which normally serves to decrease cellular permeability. Thus, by blocking dopamine, 
irritants infuse into the uterine tissue leading to an inflammatory response (70% natural killer cells). These natural 
killer cells would attack the fetal semi-allograft. However, P again serves to inhibit immune rejection of the fetal 
semi-allograft, by inducing cells of the fetal-placental unit to make a unique immune modulatory protein called 
the progesterone induced blocking factor (PIBF), which suppresses cellular immunity. This hypothetical model 
explains the beneficial effect of creating a greater inflammatory response by endometrial irritation (endometrial 
scratch), to improve number of spiral arteries, which may be deficient. In addition, this model explains the potential 
beneficial effect of luteal and first trimester supplementation of P, in improving fecundity and also the possibility 
of sympathomimetic amines releasing dopamine to similarly improve fecundity by diminishing excessive cellular 
permeability. Excessive cellular permeability may be the cause of various chronic medical conditions, since they 
seem to respond very well to dextroamphetamine treatment. Cancer cells also use the PIBF mechanism to escape 
immune surveillance. Thus, it is no surprise that P receptor antagonists can improve quality and length of life to 
patients with a variety of cancers.
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Introduction
Based on our own research, and others, the following hypothetical 
model is proposed to explain the events of implantation into the 
endometrium at the time of invasion of the fetal-placental unit [1-
4]. Step 1 – Estradiol (E2), made by the dominant follicle induces 
progesterone (P) receptors in the endometrium. Step 2 – E2 in 

some way causes a significant increase in endometrial dendritic 
cells. Step 3 – P, made from luteinization of the dominant follicle 
after the luteinizing hormone (LH) surge, suppresses the biogenic 
amine dopamine. Since dopamine functions to diminish cellular 
permeability, this allows irritants to infuse into the endometrium. 
Step 4 – Infusion of irritants into the endometrium causes 
an inflammatory response. By one week after ovulation the 
cellular immune constituents are natural killer (NK) cells (70%), 
macrophages (20%), and a variety of T and B cells, making up the 
last 10%.
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Step 5 – One of the main functions of this cellular immune reaction 
is to enable uterine artery remodeling, to prepare for implantation. 
This is needed to remove thick walls of some uterine arteries and 
create thin-walled spiral arteries. Step 6 – During the post-ovulation 
period, and prior to blastocyst attachment, the endometrium is 
coated with a glycoprotein, known as mucin-1. This mucin-1 layer 
prevents the embryo from adhering to the endometrium when it 
reaches the uterine cavity on day 3, because it will take five days 
to achieve proper uterine remodeling. Progesterone plays a role in 
mucin-1 production.

Step 7 – Certain chemicals and enzymes, possibly made by the 
increased number of dendritic cells that were attracted by the high 
E2 levels at peak follicular maturation, help to create a rift in the 
mucin-1 layer to expose bare endometrium.

This hole is over the area of the endometrium that has had the 
appropriate uterine artery remodeling.

Step 8 – Some white blood cells secrete chemokines, attracting 
the blastocyst in the uterine cavity to attach at this prepared site 
with adequate spiral arteries. Step 9 – Cells from the extra-villous 
trophoblast, of the invading fetal-placental unit, will form a single 
layer of trophoblast cells around the denuded blood vessels. This 
will provide a one-cell thick cell wall for support for these vessels, 
so they do not collapse. Step 10 – These thin-walled vessels will 
allow nutrient exchange between mother and fetus. They are called 
spiral arteries.

Step 11 – Once P is secreted by the luteinized follicle and the 
subsequent corpus luteum, the P causes the production of a unique 
immunomodulatory protein in the cytoplasm of the following 
fetal-placental cells: mesenchymal cells, embryonic cells, and 
trophoblast cells. This unique protein is known as the progesterone 
induced blocking factor (PIBF) [5-7].

Step 12 – Exposure of P to circulating gamma/delta T cells causes 
an abrupt rise of PIBF in the serum of post-ovulatory women, 
which continues during the pregnancy p [8]. Step 13 – Based 
on studies showing that the P receptor modulator, mifepristone, 
suppresses intracytoplasmic PIBF, but not serum PIBF, leads 
to the hypothesis that: it is the local release of intracytoplasmic 
PIBF that prevents the maternal host from immune rejection of 
the conceptus (which is a semi-allograft), by inhibiting the killing 
effects of white blood cells in the fetal microenvironment [4].

Step 14 – PIBF suppresses immune function in many ways. For 
example, one mechanism by which NK cells “kill their prey” is 
by releasing a toxic chemical called perforin. PIBF suppresses 
perforin degranulation [9].

Step 15 – Thus, the main immunosuppressive effect of P induced 
PIBF is local, related to release from the intracytoplasmic increase 
in PIBF [4]. Step 16 – It is not clear what is the function of high 
levels of circulating PIBF but fortunately, it does not suppress 

generalized immune function, which would leave the pregnant 
woman at greater risk for infections and possibly cancers.

Step 17 – In animals parturition is preceded by a drop in serum 
P, leading to a drop in serum PIBF. In humans parturition is 
not preceded by a drop in P. However, it is associated with less 
sensitivity of the gamma/delta T cells making PIBF to P, so 
parturition in humans is preceded by a drop in serum PIBF.

Based on this hypothetical model, which is formulated from 
previous experimental research, there are several endometrial 
factors that could inhibit proper implantation. Improper 
implantation may lead to infertility, miscarriage, preterm labor, or 
other complications, e.g., pre-eclampsia.

Endometrial factors that could lead to embryo implantation 
defects
Possibility #1 – inadequate uterine remodeling, related to 
inadequate permeability. This could lead to insufficient entry 
of irritants, leading to inadequate post-ovulatory inflammatory 
response, resulting in subpar uterine remodeling.

Since P blocks dopamine, and dopamine diminishes cellular 
permeability, one of the benefits of supplementing the luteal 
phase with P may be to improve the post-ovulation inflammatory 
response. But what if for some reason even raising the P dosage is 
insufficient to cause adequate inflammation?
There is the possibility that mechanical irritation, such as by an 
endometrial biopsy (subsequently referred to as an endometrial 
scratch), may allow the appropriate post-ovulatory cellular 
immune environment to develop.

A study to determine the efficacy of an endometrial scratch 
performed in the late luteal phase on subsequent live delivered 
pregnancy rates in three subsequent months, in women with 
unexplained infertility, in natural cycles, was performed [10]. 
This was a prospective matched controlled study. The criterion for 
selection was a minimum two years of unexplained infertility, but 
no limit on maximum length of infertility. In addition, a minimum 
of three cycles of follicle stimulating drugs, with intrauterine 
insemination (IUI), or in vitro fertilization (IVF) performed in 
another infertility center. There was no maximum for number of 
previous treatment cycles.

Both the control group and the experimental group received both 
vaginal P (Crinone®, endometrin®, or compounded P vaginal 
suppositories, according to their insurance) and oral micronized 
P 200mg at bedtime on an empty stomach, throughout the 
luteal phase. A mid-luteal phase injection subcutaneous of 1mg 
leuprolide acetate was given based on evidence that it may possibly 
increase implantation rates, possibly by stimulating endometrial 
gonadotropin releasing hormone (GnRH) receptors [11].

The experimental group received an endometrial scratch, using the 
pipelle de cornier, in the late luteal phase of the cycle preceding the 



Volume 4 | Issue 4 | 3 of 15Gynecol Reprod Health, 2020

first cycle in the study. Both control and experimental groups were 
required to attain a mature dominant follicle (mean diameter >18 
mm, minimal serum E2 200 pg/mL), in each of the three cycles 
of investigation. The endometrial scratch was only performed the 
one time.

A comparison of pregnancy rates for scratch vs. no scratch 
is seen in Table 1. The miscarriage rate was: controls – 33.3% 
(5/15), scratch – 11% (3/27). The live delivered pregnancy rate 
was 9x higher in the first cycle after the scratch, compared to 
controls (45% vs. 5%). Yet, there was no real difference in the 
experimental group vs. control group in cycles 2 and 3. There were 
no confounding variables as seen in Table 2.

Actually, considering the fact that the controls treated just with 
P without the scratch had a 25% live delivered pregnancy rate in 
just three months of P treatment, despite an average of 3.9 years 
length of infertility, with an average of 4.7 cycles with follicle 
maturing drugs and IUI, and with 45% of them having an average 
of 1.4 previous IVF cycles also, supports the possibility that 
supplemental P, by inhibiting dopamine may help to induce a 
greater inflammatory response by increasing cellular permeability. 
Yet, through the PIBF mechanism, inhibits those increased NK 
cells from attacking the fetal semi-allograft.

Although the live/delivered pregnancy rate was significantly 
higher in the scratch group, and the miscarriage rate lower than 
those just receiving P, the 25% live delivered pregnancy rate, in 
just 3 cycles of taking P, in patients with long-term infertility 
previously failing to conceive with fertility drugs, IUI, and IVF, 
suggests that P deficiency can be a cause of unexplained infertility.

Thus, if inadequate uterine remodeling can be the cause of 
unexplained infertility, and the 25% live delivered pregnancy 
rate in the controls taking P supplementation was related to 
improving inadequate permeability, adding further irritation by the 
endometrial biopsy, seems to be significantly more effective, than 
the use of P supplementation alone.

To be sure the positive benefit of endometrial irritation for a group 
with long-term unexplained infertility, was not merely fortuitous, 
we offered failures, either in the scratch group, or controls, if they 
would like to try another cycle with the endometrial scratch in the 
late luteal phase, immediately prior to the observation cycle. The 
results after a second scratch cycle found that 12 of 26 (46.1%) 
achieved a clinical pregnancy, and 10 of 26 (38.4%) had a live 
delivery. These data show, however, that the benefit of the scratch 
only lasts for the menstrual cycle immediately following the 
scratch. It has no lingering benefits.

Other research has also found a benefit for performing the 
endometrial scratch in natural cycles, for unexplained infertility. 
The study from Gibreel et al, found a 6-month clinical pregnancy 
rate of 25.9%, in those receiving the scratch, vs. 9.8% in the control 
group [12]. However, without supplemental P, the pregnancy rates 

were a lot lower in the Gibreel et al. study [12]. It should be noted 
that the criteria for selection of patients with unexplained infertility 
was not as rigorous as the patient selection from our group.

A meta-analysis of eight clinical trials, found that a follicular 
phase endometrial scratch, followed by IUI improved pregnancy 
rates. In our studies all patients had natural cycles without IUI, but 
some did have mild follicular stimulation [13].

We have demonstrated in IVF cycles that the endometrial scratch 
seemed to improve live delivered pregnancy rates following fresh 
embryo transfer (ET), but seems to decrease the live delivered 
pregnancy rates following frozen ET. This could suggest that 
one of the reasons that correcting an ovulatory cycle with 
follicle maturing drugs produces lower pregnancy rates per cycle 
than would be expected compared to fertile women, was that these 
follicle maturing drugs may decrease cellular permeability leading to 
decreased natural killer cells. Thus, women taking follicle maturing 
drugs may benefit from the endometrial scratch to improve uterine 
remodeling.

However, we have found that performing an endometrial scratch 
seems to lower pregnancy rates in women with diminished oocyte 
reserve. Perhaps embryos may be less hearty, and therefore cannot 
negate an increased cellular immune response induced by the 
scratch, leading to subsequent immune rejection.

Endometrial factors that could lead to embryo implantation 
defects
Possibility 2 – excessive cellular immune response causing 
rejection of the fetal semi-allograft. As seen in the example of 
the scratch having a negative impact on frozen ETs, and embryos 
from women with diminished oocyte reserve, the endometrial 
scratch can be a double-edged sword. In some instances, where 
there is adequate uterine remodeling, because there is no 
diminished cellular permeability defect, the endometrial irritation 
and subsequent increase in endometrial cellular immunity may 
encourage immune rejection of the fetal-placental unit.

Excessive cellular immune response could be related to a defect of 
increased cellular permeability. Though by the model established, 
adding supplemental P in the early luteal phase can lead to an 
increase in immunosuppressive proteins, e.g., PIBF, the possibility 
exists in some instances the cellular immune excess is too great to 
be fully inhibited by an increase in PIBF production.

Theoretically, a medication that would release more dopamine from 
sympathetic nerve fibers, could act to diminish excessive cellular 
permeability, and thus inhibit excessive infusion of endometrial 
irritants. This would lead to a reduction in the excessive cellular 
immune response. Such a drug does exist: dextroamphetamine 
sulfate, or other sympathomimetic amines that release dopamine 
from sympathetic nerve fibers.

Pelvic pain has been associated with infertility. Generally, 
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dyspareunia, mittelschmerz, dysmenorrhea (especially pre-
menstrual worsening with age) or chronic pelvic pain has been 
considered probably related to endometriosis (or adenomyosis). 
Laparoscopic ablation, or excision of endometriotic implants, will 
reduce pain both at 6 months and 12 months after the procedure 
[14]. However, dextroamphetamine sulfate is more effective and 
the benefit longer lasting.

Our group actually performed the first study evaluating whether 
the laparoscopic removal of mild endometriosis could help correct 
infertility issues. The study published in the Int. J. Fertil, in 1987, 
randomly assigned 123 patients who failed to conceive after eight 
months of seemingly all infertility factors corrected. They were 
grouped into 69 patients whose implants were fulgurated and 54 
patients who had diagnostic laparoscopic only [15]. The pregnancy 
rates after repeating the same therapy for eight cycles that failed 
for the first eight cycles prior to laparoscopy, according to whether 
endometriosis was removed or not, is seen in Table 3. A three-
fold increase in pregnancy rates were seen in the group where 
endometriosis was removed. However, the study most quoted to 
support the concept that laparoscopic extirpation of endometriotic 
implants helps fecundity was published ten years later by Marcoux 
et al. [16]. Not all studies agree, e.g., the Gruppo Italiano Study in 
1999 [17].

Despite the possibility that laparoscopic removal of endometriosis 
may improve fecundity, there are several reasons for not favoring 
laparoscopic approach for pelvic pain and infertility. The main 
reason favored by the authors, is treatment with dextroamphetamine 
sulfate is far more efficacious than surgery, in both relieving pain 
and in improving fecundity. There is evidence supporting favoring 
sympathomimetic amine therapy over surgery. Many women, who 
failed to gain any lasting relief of pain from surgical treatment, 
including more risky excisional surgery, respond extremely 
well to dextroamphetamine treatment [18-21]. A recent research 
presentation at the 2020 American Society for Reproductive 
Medicine, by Carpentier et al., found that dextroamphetamine 
sulfate, given to 25 women who still had significant pelvic pain, 
despite standard surgical, or medical treatment, provided marked 
improvement of pelvic pain in 68% of patients, within three 
months of treatment. Overall, 76% reported marked or moderate 
relief [22].

Other advantages of dextroamphetamine treatment over surgery 
include 1) no surgical risk, 2) because of excessive inflammation, 
including the ovaries, women with pelvic pain, whether 
endometriosis is demonstrated or not, are more prone to diminished 
oocyte reserve. Surgery can speed up development of diminished 
oocyte reserve, by directly damaging the ovaries or blood supply 
to the ovaries.

Frequently, gynecologists recommend medical therapy post-
op, to help maximize success for a period of time. Delays in 
scheduling surgery and post-surgical medical management (e.g., 
oral contraceptives, GnRH agonists or antagonists or impeded 

androgens), may contribute to reducing oocyte reserve based on 
extra time of treatment in women of advanced age. One assumption 
of this model is that when a woman has the normal post-
ovulation inflammation, she has no pelvic pain symptoms. Thus, 
pelvic pain may suggest excessive inflammation. The dosage of 
dextroamphetamine is titrated to eradicate the pain, assuming that 
this is the dosage that will be ideal for achieving live deliveries. 
Sometimes side effects may result in a compromise.

What advantage is there for using dextroamphetamine over other 
medical therapies? Dextroamphetamine sulfate is more effective in 
relieving pain without delaying getting pregnant. Medical therapy, 
if it suppresses pain only, delays procreation without improving 
fecundity when the therapy is stopped.

If increased cellular permeability is the mechanism causing pain, 
by causing excessive inflammation, why do other medications 
besides dextroamphetamine sulfate provide some relief from pain? 
One hypothesis is that P, by suppressing dopamine, increases 
cellular permeability. Estrogen induces P receptors. Blocking 
estrogen effect by GnRH agonists, or antagonists, or aromatase 
inhibitors, may block the increased permeability by suppressing 
estrogen, and thus inhibits development of P receptors in the 
endometrium.

If this hypothetical model is accurate, and if P would seem counter-
productive by blocking dopamine and thus causing increased 
cellular permeability, then why do progestin’s improve pain? One 
could hypothesize that since P increases permeability, synthetic 
progestin (e.g., norethindrone or 19 nor-testosterone derivatives), 
may not inhibit dopamine as does P, yet counteract the effect of 
estrogen on increasing cellular permeability, or act as a competitive 
inhibitor to prevent P from inhibiting dopamine.

It may be hypothesized that the presence of ectopic endometrial 
implants, either exacerbates the cellular permeability defect, or 
in some other way increases inflammation, explaining the mild to 
moderate benefit of removing these implants surgically.

Possible benefit of dextroamphetamine sulfate improving 
fecundity
There is anecdotal evidence that dextroamphetamine sulfate can 
help women to have a live baby, despite multiple miscarriages, 
even following IVF-ET [23]. Case one presented at age 40 with 
a history of miscarriage at age 25 and subsequent infertility x 3.5 
years. She failed to conceive at other infertility centers. After six 
cycles with follicle stimulating drugs + IUI and two cycles of IVF-
ET. She was considered as having unexplained infertility. During 
her initial consult she preferred IVF, so her wishes were granted.

She conceived after her first IVF cycle at our IVF facility but had 
a miscarriage (triploidy). She conceived again on her second cycle 
of IVF but miscarried again (no chromosome analysis). Her third 
cycle was a frozen ET. She conceived, but miscarried (anembryonic 
gestational sac). She conceived again on her fourth IVF (second 
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at our center) but had another miscarriage (chromosome analysis 
showed a normal male). Her fifth ET was a frozen ET, and she was 
treated with dextroamphetamine sulfate extended release capsule 
30mg/day. She delivered a live baby, but pre-term related to pre-
eclampsia. She never exhibited any clinical manifestation of pelvic 
pain, or the increased cellular permeability syndrome, so that is 
why we didn’t treat her with dextroamphetamine from the start.

Case two had ten years unprotected intercourse (unexplained 
infertility). She had 12 cycles of IUI, at one infertility center. 
She subsequently had three IVF-ET cycles at another center, 
where she conceived all three times, but miscarried each time. 
She consulted our infertility center and wanted IVF, because she 
had only ever conceived with this procedure (3 out of 3 IVF-ET 
cycles). She had mild diminished oocyte reserve. We started her on 
dextroamphetamine sulfate, 9.4mg extended release capsules. She 
only produced five metaphase II oocytes, of which three fertilized 
and two cleaved to day three and were transferred. She conceived 
and delivered a full-term healthy baby. She stayed on the same 
dose of dextroamphetamine sulfate during the whole pregnancy.

Our group performed a prospective patient option-controlled 
comparison study, to evaluate dextroamphetamine sulfate on 
pregnancy rates following IVF-ET, in a group of infertile patients 
who also had severe pelvic pain [24]. There were 23 women aged 
35 and under with severe pelvic pain, treated with dextroamphetamine 
sulfate in first IVF-ET cycle with serum anti-mullerian hormone 
(AMH) >1.06ng/mL. They were matched to 197 historical controls, 
who did not take dextroamphetamine (they may or may not have had 
pelvic pain). All transfers were on day three.

The pregnancy outcome is seen in Table 4. Though chi-square 
analysis was not significant, there was a trend for higher pregnancy 
rates, despite the bias of probable endometriosis, in all 23 patients 
taking dextroamphetamine sulfate. It is important to note that 
all 23 patients had one month of dextroamphetamine sulfate 
before starting IVF, and all patients reported moderate to marked 
improvement in dysmenorrhea and other types of pelvic pain [24].

Another study that we performed to evaluate the efficacy of 
dextroamphetamine sulfate to improve fecundity, was providing 
the drug for patients with potentially fewer hearty embryos, i.e., 
women of advanced reproductive age, but with normal oocyte 
reserve. The study was a prospective patient option-controlled 
study [25]. The study group patients were women aged 40-42, 
with normal oocyte reserve (serum follicle stimulating hormone 
(FSH) <11 mIU/mL, day 3 serum AMH greater than 1.06 ng/
mL). All patients had moderate to severe dysmenorrhea. Their 
pregnancy rates were compared to historical controls (pelvic pain 
not a requirement).

There were 12 women recruited and 11 made it to ET. The 
average number of embryos transferred on day 3, was 2 in the 
study group and 2.1, in the historical controls. The pregnancy 
outcome is seen in Table 5. The live delivered pregnancy rates 

were 27.3% in the amphetamine treated group vs. 11.7% in the 
controls. The implantation rate was 18.2% for those treated with 
amphetamines vs. 11.8% for controls. All 11 patients reported 
marked improvement in pelvic pain.

There has been anecdotal experience finding sympathomimetic 
amine therapy to improve fecundity for infertile women not 
undergoing assisted reproductive techniques. One case was a 
30-year-old, with one year of infertility. A hysterosalpingogram 
was not performed. She had regular menses; eight cycles 
documented where she made mature follicles and released the 
eggs, had a normal post-coital test and she received P support in 
the luteal phase. Her husband had a normal semen analysis.

She did have 1 cycle of IVF-ET, transferred two good embryos, and 
froze six, but failed to conceive. She did an endometrial scratch. 
She was treated with 9.4mg dextroamphetamine sulfate. She had 
not been on this therapy before because she had no symptoms 
suggesting the increased cellular permeability syndrome.

She conceived naturally while taking dextroamphetamine in her 
next cycle. The dextroamphetamine was continued, as was the P 
support (started in luteal phase) through the first trimester and had 
a full-term healthy baby.

The same woman came back at age 33, to try for another baby. She 
was placed back on dextroamphetamine sulfate, with P support 
in the luteal phase. She conceived in her first natural cycle and 
delivered another healthy full-term baby.

Another anecdotal case showed the potential benefit of 
sympathomimetic amine therapy to prevent recurrent miscarriage, 
in natural cycles. A 30-year-old woman presented with a history 
of four miscarriages, out of five pregnancies. Her one live baby 
was at age 28 (her second pregnancy). She was treated with P from 
early luteal phase in pregnancies four and five.

One loss was documented to be chromosomally normal (pregnancy 
five). Her symptoms were consistent with the increased cellular 
permeability syndrome, manifesting with premenstrual migraine 
headaches. Dextroamphetamine sulfate, 9.4mg, extended release 
capsules were started, and luteal phase P was given. She conceived 
and had a full-term healthy baby.

She was treated again with dextroamphetamine sulfate for her next 
pregnancy, with P support in the luteal phase. She conceived again 
and delivered a full-term baby.

Another anecdotal case vividly demonstrates the potential of using 
dextroamphetamine sulfate for very unexplained infertility. The 
patient started trying to conceive at age 21. She complained of 
heavy periods and severe cramps. She was trying for one year 
without success. She had a laparoscopy at another infertility 
center and endometriosis was found. The laparoscopy, with laser 
vaporization of endometriosis, did not help her severe pain. Her 
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periods were regular. Empirically, the other infertility center 
gave her clomiphene citrate three cycles. She consulted our 
infertility group. Not only did she have severe dysmenorrhea and 
endometriosis, but also had treatment refractory Crohn’s disease. 
She was treated with dextroamphetamine sulfate, but because of 
side effects she was switched to lisdexamfetamine dimesylate, 40 
mg, which she tolerated much better. Her pelvic pain immediately 
disappeared, as did her symptoms of Crohn’s disease [26].

She had six natural cycles with IUI, because the post-coital test 
was only fair. She was supplemented with vaginal and oral P in the 
luteal phase and mid-luteal phase injection of leuprolide acetate 
1mg. She failed to conceive in these six cycles.

During breaks from treatment, she attempted to conceive naturally. 
She eventually did nine ETs, both fresh and frozen, including four 
retrievals with transfers (one at another infertility center). She had 
five frozen ETs also. She conceived on her last frozen transfer.

On the last frozen ET cycle, the dosage of lisdexamfetamine 
dimesylate was increased from 40mg to 60mg. She conceived 
at age 29. Also, she had lymphocyte immunotherapy three times 
before that did not work [27].

This case exemplifies the possibility that perhaps the dosage of 
dextroamphetamine sulfate that relieves pelvic pain symptoms and 
other co-morbidities, e.g., Crohn’s disease, may not be enough to 
reduce excessive cellular immune response in the endometrium. 
Thus, one could consider empirically raising the dosage of 
amphetamine, if successful pregnancies have not ensued in a 
reasonable length of time.

Another interesting anecdotal case shows that one may prevent a 
miscarriage that appeared imminent, by instituting therapy with 
dextroamphetamine sulfate. A nulliparous 33-year-old woman, 
with a history of four first trimester miscarriages was studied. She 
had never been on P support. Her follicle was mature, so she was 
treated with oral and vaginal P, without follicular maturation drugs. 
She conceived and her human chorionic gonadotropin (hCG) levels 
were appropriate and fetal viability was demonstrated. However, 
her gestational sac stopped growing, despite an appropriate crown-
rump length, and there was more than a week discrepancy in sac/
crown rump length sizes. This is generally a poor prognosis [28]. 
Furthermore, the fetal heart rate increased to 196, a sign of fetal 
stress.

The patient was a nurse, and against her husband’s objection, she 
allowed us to treat her with 9.4mg dextroamphetamine sulfate 
extended release capsules. Her sac size subsequently caught up 
to normal size. The fetal heart rate decreased to normal and she 
delivered a live healthy baby.

There is also the possibility that treatment with dextroamphetamine 
sulfate may be able to prevent unexplained fetal demise in the last 
trimester. A nulliparous 34-year-old woman had two last trimester 

miscarriages. What was most frustrating is that the pathologist was 
unable to determine the cause of death in either one. Two other 
infertility centers suggested IVF, with transfer of embryos into a 
gestational carrier.

She could not afford a gestational carrier, so she consulted our 
infertility practice to see if we had a different suggestion. We 
suggested a natural cycle, P support in the early luteal phase until 
delivery, and dextroamphetamine sulfate. She conceived on her 
second treatment cycle and delivered a healthy baby full-term. 
She returned for baby two and she was treated the same way. She 
conceived on her first cycle. Once again, she delivered a healthy 
full-term baby.

Treatment with dextroamphetamine sulfate also helped a woman 
with secondary infertility and a history of frequent miscarriage. 
A 31-year-old woman presented with a 1 year of infertility. Her 
first pregnancy took six months to achieve, and she delivered a 
healthy baby at age 28. Subsequently, she had four first trimester 
miscarriages, with the last two pregnancies supported with 
P. She had no cramps, or other symptoms, to consider using 
dextroamphetamine sulfate from the start.

It was determined that she no longer made mature follicles and 
thus, she was treated with clomiphene citrate, 50mg x 5 days. 
She made a mature follicle but the post-coital was poor, so IUI 
performed. She conceived, but had a chemical pregnancy, with 
maximum b-hCG level of 111 mIU/mL.

Dextroamphetamine sulfates, 9.4mg extended release capsules, 
were given empirically. She conceived again with clomiphene and 
P in the luteal phase and 1mg leuprolide acetate in the mid-luteal 
phase [11]. She delivered healthy twins.

Dextroamphetamine treatment may have also helped an infertile 
woman with diminished oocytes to have a successful pregnancy, 
in a natural cycle, with P in the luteal phase. What is even 
more impressive is that she had failed to conceive despite four 
IVF-ET cycles at another infertility center. She had a history of 
premenstrual migraine headaches, nausea, vomiting and diarrhea, 
which completely abated with dextroamphetamine therapy. She 
delivered a healthy full-term baby.

In the discussion, so far, and the medical history of the case 
reports, the increased cellular permeability may not only lead 
to premenstrual medical conditions involving pelvic tissue, but 
other areas of the body, including the brain and bowel, leading to 
pain related to excessive inflammation in response to excessive 
absorption of toxic elements into the tissue [26,29]. The association 
of some of these conditions premenstrual is probably related to 
further increased cellular permeability, related to the hypothetical 
blocking of dopamine by progesterone. The permeability defect 
can not only lead to inflammation and pain related to infusion of 
irritants into tissue, but can lead to irritating agents leaking out, 
e.g., histamines, leading to premenstrual urticaria and anaphylaxis 



Volume 4 | Issue 4 | 7 of 15Gynecol Reprod Health, 2020

[30].
However, the permeability disorder does not necessarily have to 
occur only during the premenstrual time [31-34]. Hypothetically, 
infusion of unwanted chemicals into mitochondria may cause 
skeletal muscle dysfunction, leading to chronic fatigue or even 
paresis [31,35,36]. Infusion of toxic elements into smooth muscle 
mitochondria may lead to bowel dysfunction, e.g., achalasia, 
gastroparesis, pseudointestinal obstruction, and constipation [37-
41].

Evidence to support this hypothesis, is that they all responded 
very well to dextroamphetamine sulfate (whose main function 
is to release dopamine from sympathetic nerve fibers) despite 
becoming recalcitrant to standard therapies.

There have been too many published reports, or published abstracts, 
from national meetings to list them all in the publications. Many 
of them can be found in a few summary articles [42-45]. A listing 
of the various treatment refractory medical conditions that have 
responded very well to treatment with dextroamphetamine sulfate 
is seen in Tables 6 to 14.

Thus far, the hypothetical model has presented the possibility that 
in some instances implantation failure can be related to inadequate 
uterine remodeling because of insufficient inflammation that could 
possibly be improved by an endometrial scratch. On the other 
hand, the model proposes that in some instances implantation 
failure may be related to excessive inflammation with immune 
rejection of the fetal semi-allograft that may be improved by 
diminishing excessive permeability and thus excessive cellular 
immune response by treating with sympathomimetic amines.

Progesterone is the center for this hypothetical model. The model 
proposes that the increased permeability results from P blocking 
dopamine. However, the increased cellular immunity, especially 
related to an increase in NK cells, may then cause immune rejection 
of the fetal semi-allograft.

Based on this hypothetical model, the NK cells and macrophages 
are neutralized by an effect of P. The theory maintains that 
this is mainly related to the production and secretion of an 
immunomodulatory protein from embryonic, mesenchymal, and 
trophoblast cells, and circulating gamma/delta T cells, known 
as PIBF [8]. One other possible cause of implantation defect is 
insufficient neutralization of the killing effects of the cellular 
immune system by insufficient production of PIBF, even with the 
absence of excessive NK cells.

Thus, one way to theoretically improve implantation defects is 
to treat with extra P in the luteal phase to increase serum PIBF 
production. Evidence will subsequently be provided that luteal 
phase P supplementation can improve fecundity, not only by 
improving pregnancy rates, but also to reduce risk of miscarriage. 
Before proceeding with evidence to support the efficacy of P 
therapy, some of the experimental data concerning PIBF will be 

presented.
The progesterone induced blocking factor
A brief description of experimental data, concerning the PIBF 
protein, will be presented. For a more detailed description of this 
protein the readers are referred to four publications [4,7,8,46].

Progesterone induced blocking factor is a protein not found in the 
cells of normal tissue, but is present in mesenchymal, embryonic, 
and trophoblast cells of the fetal-placental unit. One exception 
may be circulating gamma/delta T-cells which make this protein 
when exposed to P (male or female) [8].

There are two forms of PIBF. The first, or “Parent form”, has 
a molecular mass of 90 kDa (757 amino acid residues) and is 
associated with the centrosome. The PIBF gene has been identified 
in chromosome 13 in the vicinity of BRCA1 and 2 and p53 genes. 
The second, which are splice variants of the nuclear protein, are 
found in the cytoplasm and these have a smaller molecular mass, 
e.g., 35 kDa, found in the cytoplasm of leukemia cells and 57 
kDa and 67 kDa found in glioblastoma multiforme cells. The 34-
35 kDa splice variant is found in mesenchymal, embryonic, and 
trophoblast cells of the fetal-placental unit [7].

Using leukemia cell lines, which contain the 35 kDa 
intracytoplasmic splice variant of PIBF, that is similar size to the 
one found in embryonic, mesenchymal, and trophoblast cells, we 
found that all 10 cell lines tested had more messenger RNA for 
the PIBF protein than any other known protein these cancer cells 
make [47].

When P was added to the media there was an up-regulation of the 
mRNA for the nuclear parent form of PIBF measuring 90 kDa. 
There was far more mRNA dedicated to making the PIBF protein 
than any other mRNA dedicated to production of other proteins, 
in these 10 leukemia cell lines. Progesterone was added to the 
media of four cell lines in which the intracytoplasmic 35 kDa 
splice variant protein had been identified. Adding P to the media 
significantly increased the amount of intracytoplasmic PIBF in all 
four cell lines. [47].

Mifepristone is a P receptor modulator. It interferes, or blocks, 
some P receptors, but not all. Adding mifepristone to the media 
of 4 leukemia cell lines making PIBF protein caused a significant 
decrease in intracytoplasmic PIBF.

Mifepristone also decreased the 57 kDa intrcytoplasmic PIBF in 
glioblastoma multiforme cells [48]. Not only does serum PIBF 
significantly rise after ovulation, but it will precipitously rise in 
menopausal women, or males, given intramuscularly or oral P 
[8,49].

In contrast, the following progestins do not increase serum PIBF: 
dydrogesterone, 17-OH progesterone (17-OHP) (Makena®), 
medroxyprogesterone acetate, and 19 nor-testosterone derivatives 
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[8].
Mifepristone administration does not decrease the serum PIBF, as 
long as the serum P is increased [50]. Yet, taking mifepristone 
for just one day has a high rate of causing fetal demise. Based on 
these experimental studies, one may hypothesize that if inadequate 
production of PIBF plays a role in first trimester miscarriages, or 
implantation failure, by early immune rejection of the conceptus, 
it would seem that it is inadequate intracytoplasmic levels that 
may be more important than circulating levels in women who have 
adequate serum P levels. Certainly, low serum P levels may play a 
role in miscarriage, when the serum P is low.

Theoretically, a miscarriage might occur if: there is a normal 
early luteal phase inflammatory response, but inadequate 
intracytoplasmic PIBF to neutralize it. Therefore, the suggestive 
treatment should be supplemental P – vaginal and/or intramuscular 
because oral P is metabolized during the first pass through the liver 
and may not concentrate in the endometrium [8].

However, a miscarriage may theoretically occur if there is 
excessive inflammation, despite a normal PIBF response. In this 
case, the treatment should be increasing the progesterone levels, 
to increase intracytoplasmic PIBF levels above normal, to negate the 
excessive inflammatory response. However, another option would 
be to add dextroamphetamine sulfate to release more dopamine from 
sympathetic nerve fibers to diminish excessive cellular permeability.

One could also face both excessive inflammation and diminished 
PIBF expression. Ideal therapy would be both supplemental P 
and dextroamphetamine sulfate. The question arises as to whether 
there is a method to determine if despite adequate serum P level, or 
histologic changes on endometrial biopsy, there is insufficient PIBF 
secretion to suppress cellular immune rejection? Unfortunately, 
the answer is no. Serum PIBF only correlates with serum P, and 
the important area to measure is intracytoplasmic PIBF. However, 
that would not be possible in the intact human pregnant state.

It is not clear what the role circulating PIBF, made from gamma/
delta T cells, plays. One possibility is that it prevents early 
parturition. In animals, a drop in P would also cause a drop in 
PIBF, which immediately precedes parturition. In humans, a drop 
in serum P does not precede parturition. However, sensitivity of the 
gamma/delta T cells to produce PIBF seems to wane even when 
exposed to normal P levels since a drop in serum PIBF precedes 
labor and delivery in humans [8].

One must recall that 17-OHP (Makena®) does not increase PIBF 
secretion from gamma/delta T cells. Thus, it is likely that P may be 
superior to 17-OHP in preventing pre-term deliveries.

Progesterone supplementation to treat infertility
Can merely an inadequate secretion of P be a cause of infertility? 
If so, how common is it?

Over 40 years ago, Georgeanna Jones coined the term luteal 

phase defect, and she considered this a cause of infertility. For 
over 40 years, up to the present, there are some who believe P 
insufficiency can cause infertility, whereas others do not agree. 
No one challenges the concept that at least some progesterone is 
needed to allow a pregnancy to proceed to a live birth. However, 
various studies have failed to find any molecular marker that is 
found in the luteal phase that becomes subnormal, as long as the 
mid-luteal phase serum P exceeds 5 ng/mL [8].

Based on inconsistent clinical studies, but especially because not 
one study found a putative luteal phase molecule that is deficient, 
which, a priori would be needed for implantation, despite what 
seemingly is adequate serum P levels, led to the conclusion by the 
practice committee of the ASRM that “there is no evidence that 
luteal phase defects are a cause of infertility” [51].

Of nearly 100 molecular markers evaluated in various studies, not 
one evaluated if a lack of intracytoplasmic PIBF can be a cause of 
infertility [7]. Of course, there is no practical method at the present 
time to evaluate intracytoplasmic PIBF. What is a clinician supposed 
to do when faced with a couple with infertility, that has patent fallopian 
tubes, apparent normal ovulation based on regular menses, adequate 
mid-luteal serum P, demonstration of oocyte release by ultrasound, 
normal semen parameters, and normal post-coital tests?

Patients do not want to wait until the one uncontroversial study 
is performed and there is universal agreement on the efficacy 
of therapy, e.g., with P. The treating physician must decide 
based on the literature, lectures at meetings, and teachings from 
more experienced mentors, on a treatment plan that would be 
the appropriate therapy that best fits their patient population. 
For example, a good percentage of infertility specialists may 
recommend IVF-ET for unexplained infertility, for economic 
reasons that would be best for the treating physician, rather than 
the patient. There is no question that IVF-ET will be an effective 
treatment for many patients that fit the above description. However, 
its success could merely be related to providing a very expensive 
way to provide P.

To compare the efficacy of ovulation inducing drugs, versus 
P therapy in luteal phase defects, a study was conducted about 
30 years ago [52]. In the time era that we started this study, the 
pervading concept was that P deficiency was the result of not 
attaining a mature follicle. Thus, the most common suggested 
treatment for women with out-of-phase endometrial biopsies was 
follicle maturing drugs, especially clomiphene citrate. In this 
study, 100 women who had unexplained infertility (at least one-
year duration) and an out-of-phase late luteal phase endometrial 
biopsy were enrolled. Fifty-eight of these patients were found to 
make a mature dominant follicle (18-24 mm average diameter by 
ultrasound and a serum E2 >200pg/mL).

The 58 women were randomly assigned to either follicle maturing 
drugs (clomiphene citrate or human menopausal gonadotropin), or 
vaginal P in the luteal phase. Those treated with vaginal P were 
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more likely to have a six-month clinical pregnancy (77.3%) than 
those treated with follicle maturing drugs (11.1%). The results 
are seen in Table 15. Twenty-five failing on follicular maturing 
drugs without P during the first six months were given luteal P 
during second six months, and 10 of 25 conceived, with only one 
miscarriage. The live delivered six-month pregnancy rate was 
3.7% with follicle maturing drugs vs. 74.2% with P. Thus, for 
women with luteal phase defects, who make mature follicles, P 
was clearly superior to follicle maturing drugs [52,53].

Because a late luteal phase endometrial biopsy, that was in phase 
showing histologically that there was adequate P effect would not 
necessarily determine that an adequate amount of intracytoplasmic 
PIBF was being made, we decided to change our policy and provide 
luteal phase support to all women aged 30 or over. Because pelvic 
pain may be associated with increased NK cells, and then a need 
for a higher level of intracytoplasmic PIBF to suppress these NK 
cells, P support was also given to women under 30 with pelvic 
pain. We found that empirical use of P, for all infertile women over 
age 30, or under age 30 but with pelvic pain produced an 80% live 
delivered pregnancy rate, in 6 months [7].

Related to continued controversy about the existence of luteal phase 
defects, and the fact that some physicians kept doubting benefits 
of exclusive P in the luteal phase as a treatment of infertility, 
we decided to re-evaluate the efficacy of P treatment for women 
with unexplained infertility (no endometrial biopsy) [54]. Patient 
characteristics of this study are seen in Table 16. The results found 
clinical pregnancies in 27 of 32 women (84.3%), in an average of 
4.5 treatment cycles. There were four miscarriages (15%). The live 
delivered pregnancy rate was 70% in six cycles of treatment. Most 
of these patients had been seen in other infertility clinics and had 
been treated with follicle maturing drugs (clomiphene, letrozole, 
or gonadotropins) and IUI, or IVF.

What if a woman with regular menses releases the egg before 
the follicle is mature? In a study conducted by our practice over 
30 years ago we found a live delivered pregnancy rate of 25% in 
patients treated exclusively with P, 30% when treated exclusively 
with follicle maturing drugs and 65% when treated with both 
(see Table 17). Our policy is to use follicular maturation drugs in 
women with infertility, or recurrent miscarriage, if they release 
the egg before the follicle attains an E2 level of 200 pg/mL (is 
important in inducing P receptors in the endometrium) [53].

Thus, though a follicle maturing drug in this study seemed superior 
to luteal phase P alone, the group treated with exclusive follicle 
maturing drugs seemed to have a much higher miscarriage rate 
without supplemental luteal phase support with P. Though the 
number of patients for the aforementioned study was small, the 
data suggested that luteal phase P may help to reduce the chance 
of a miscarriage, in the women with a luteal phase defect and 
immature follicles treated with follicle maturing drugs [53].

Though supplemental P may help to establish a pregnancy in 

infertile women, and lower the risk of miscarriage in those 
who conceive, the possibility exists that women who have no 
trouble conceiving, but have miscarriages, may have a different 
etiology, than merely the need for extra P. The importance of 
P supplementation as a method to reduce miscarriage risk has 
been a subject of debate. Small studies can sometimes lead to 
erroneous conclusions. Most researchers would agree that a proper 
randomized prospective study, that has a great deal of power, that 
is multi-centered, and published in an extremely well-respected 
journal, may produce the final word.

Such a study was published in the New England Journal of 
Medicine (NEJM), The PROMISE study [55]. There were 35 
authors and more than 4000 women recruited. Though published 
in 2015, it was recently mentioned again in an issue of the NEJM 
that features new studies that refute old concepts. It was featured 
on CNN News in May, 2019 with the title “Progesterone therapy 
prevents miscarriage for only some women, study finds: 75% of 
the P group had a live baby vs. 72% of the controls”!!

But what good is a properly randomized, multi-center study, 
with a large study population if the experimental design is flawed 
[56]?. Based on our experimental model, the most critical time 
to suppress immune damage to the fetal placental unit is at the 
time of invasion of the fetal placental unit, six days after ovulation. 
Thus, the most critical time to start P therapy is immediately after 
ovulation. This allows adequate PIBF production by the embryonic 
cells, mesenchymal cells and trophoblast cells. In the PROMISE 
study, the P was started shortly after the first positive beta-hCG 
level, or at least within the first two weeks from confirmation of 
pregnancy. Thus, a big flaw in the study’s experimental design was 
starting the progesterone much too late!!

Other clinicians have, subsequent to the PROMISE study, 
found that supplemental P in the early luteal phase decreases 
miscarriage rates [57]. Stephenson, et al., had the same criticism 
of the PROMISE study, i.e., the late use of P. Stephenson’s study 
was an observational cohort study using prospectively collected 
data. Possibly women with elevated glandular nuclear cyclin E 
expression (>70%), as determined by endometrial biopsy, may be 
more prone to repeat miscarriage. This was the group receiving 
supplemental P in the early luteal phase. Controls were those with 
normal glandular nuclear cystin E (<20%). Most did not receive P, 
but some insisted on it, so they were in the treated group.

Overall, 68.5% were successful using P treatment vs. 51% not 
using it. The authors stated that they are planning a randomized 
controlled “well-designed” study to further evaluate the efficacy of 
P in reducing miscarriage. So, the question arises as to whether be 
it ever worth starting P during a pregnancy, if the level is already 
low? Is it futile?

Timothy Yeko found that 17 of 18 pregnant women, whose serum 
P was less than 15 ng/mL, had a miscarriage [58]. However, we 
found that with aggressive P treatment (IM and vaginal) that 70% 
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of pregnant women whose serum P was <15 ng/mL and 60% of 
women whose serum P was <8 ng/mL, had a live baby [59,60].
Not only is the PIBF protein found in the cytoplasm of fetal 
embryonic cells, mesenchymal cells, and trophoblast cells, it is 
also found in the cytoplasm of many different types of cancer cells 
[61]. If the PIBF protein is important in helping the fetal-placental 
unit, and also cancer cells, to escape immune surveillance, AND 
if supplementing P can successively treat infertility, miscarriage, 
and even pre-term delivery, THEN using a P receptor antagonist 
to suppress intracytoplasmic PIBF in cancer cells should be able to 
provide increased longevity and palliation for patients with cancer.

Indeed, oral mifepristone, the P receptor modulator/antagonist, has 
been found to stop many cancers from progressing (see Table 18) 
[62-70]. Many of these cancers are not associated with the classic 
nuclear P receptor. The possible role of PIBF and membrane 
P receptors has been summarized in several publications 
[7,46,71,72]. It should be noted, however, that the concept that 
PIBF protein utilized by the fetal placental unit to evade immune 
surveillance, may be sometimes used by cancer cells to evade 
immune surveillance, was presented as a hypothesis in 2001, and 
it was predicted that this could lead to unique methods to treat 
cancer [73,74].

Summary
A model of embryo implantation, based on experimental data, 
has been presented. Successful implantation requires methods to 
induce a proper inflammatory response, to create spiral arteries 
needed for nutrient exchange between mother and fetus. Insufficient 
inflammation can be one cause of implantation failure. This may 
be seen more commonly when taking follicle maturing drugs. 
One way to improve the defect is to create a greater inflammatory 
response, by performing an endometrial scratch.

However, excessive inflammation can also be a cause of 
implantation failure, with cellular immune rejection of the fetus. 
Excessive inflammation may result from increased cellular 
permeability, possibly related to inadequate release of dopamine 
from sympathetic nerve fibers. Infertility, or miscarriage issues, 
can be achieved by using drugs, e.g., sympathomimetic amines, 
that release more dopamine from sympathetic nerve fibers.

Excessive permeability, leading to excessive infiltration of toxic 
elements into pelvic tissue, can lead to pelvic pain. However, the 
permeability defect can extend to other tissues leading to a variety 
of chronic pathological conditions that despite being refractory to 
standard therapy, responds very well to sympathomimetic amines. 
The original concept of using dextroamphetamine sulfate was 
to release more dopamine, based on this model of implantation. 
Possibly, one could find with future studies that the efficacy of 
dextroamphetamine sulfate may be related to an entirely different 
mechanism.

Though experience finds that the dosages of amphetamines 
used does not lead to withdrawal, or dependence, there still 

exists widespread concerns about this class II drug and, its use 
is precluded by many governmental agencies. Evaluation of 
other drugs releasing dopamine, e.g., cabergoline, which is less 
controversial, are presently being evaluated.

The authors, based on their experience, find it hard to believe that 
there still remains controversy about the beneficial effects of P 
for improving fecundity. Based on the experimental model, the 
hypothesized mechanism for the main beneficial effects of P on 
fecundity is through the production of the immunomodulatory 
PIBF protein. The concept that its main effect is on the fetal 
microenvironment would explain why one cannot develop a test, 
as yet, that determines if P levels are adequate or not.

Thus, one should use P in situations of infertility in women of 
advancing reproductive age, diminished oocyte reserve, or those 
with pelvic pain. With no down-side, it should also be given to 
women with a history of miscarriage.

Future studies could determine that the main beneficial effect 
of P is not through the PIBF protein. However, based on this 
implantation model, with the thought that cancer cells could 
also use the PIBF protein to escape immune surveillance, led 
to a model of potential therapy that can provide a highly effective 
novel therapy for treating advanced cancers. Of course, future studies 
could determine that P receptor antagonists work through a different 
mechanism. Unfortunately, similar to amphetamine, mifepristone is 
approved as an abortifacient, and thus to satisfy some anti-abortion 
groups, its widespread off-label use has been thwarted.

Based on this experimental model, unique therapies have been 
developed that are effective for a wide variety of clinical illnesses, 
despite failure to respond to standard therapies and unique effective 
treatment for advanced cancers.

Table 1: A comparison of pregnancy outcome in women receiving a one-
time endometrial scratch vs. controls (no scratch).

Endometrial scratch No scratch

# patients # clin. 
preg.

Live/
delivered # patients # clin 

preg.
Live/
delivered

Cycle 1 40 20 (50%) 18 (45%) 40 4 (10%) 2 (5%)
Cycle 2 20 2 (10%) 1 (5%) 36 3 (8.3%) 1 (2.6%)
Cycle 3 18 5 (27.7%) 5 (27.7%) 32 8 (24.2%) 7 (21%)

Table 2: Patient characteristics.
Scratch Control

Average age 36.1 36.5
Average # prior IUI cycles with follicle maturing drugs 5.3 4.7
No. patients having prior IVF 23 17
Ave. no. IVF retrievals in those having IVF-ET 1.7 1.4
Avg. infertility duration (years 3.5 3.9

Table 3: Pregnancy rates after 8 cycles of repeat of previous 8-month 
therapy.

Fulguration of endometriosis No fulguration of endometriosis
No. patients 69 54
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No. pregnant 42 (60.8%) 10 (18.5%)

Table 4: Clinical and live delivered pregnancy rates according to taking 
amphetamines or not.

Taking dex Not taking dex
Number 23 197
No. clin. Pregnancies (%) 13 (56.5%) 93 (47.2%) 
No. live delivered pregnancies 
(%) 10 (43.5%) 74 (37.6%)

Table 5: Clinical and live delivered pregnancy rates in women aged 40-42 
having IVF-ET according to taking dextroamphetamine or not.

Taking dex Not taking dex
Number 11 77
No. clin. Pregnancy (%) 3 (27.3%) 17 (18.2%)
No. live delivered pregnancy (%) 3 (27.3%) 9 (11.7%)

Table 6: Head related conditions responding well to sympathomimetic 
amine therapy.

A.

Headaches
1. Idiopathic migraine headaches
2. Premenstrual headaches
3. Intracranial hypertension (pseudo tumor cerebri)
4. Headache from keratoconus
5. Headache post-concussion
6. Headache from temporomandibular joint syndrome
7. Headache from brain tumor surgery

B.

Ears, nose, throat
1. Chronic sinusitis
2. Autoimmune hearing loss
3. Rapidly remitting and relapsing angioedema of the tongue
4. Recurrent apthous stomatitis
5. Burning mouth syndrome

C.
Eyes
1. Diplopia following orgasm
2. Eyelid tremor

Table 7: Chest related conditions responding well to sympathomimetic 
amine therapy.

A.
Breast
1. Mastalgia
2. Pre-menstrual severe breast enlargement

B.

Lungs
1. Premenstrual asthma
2. Pleural effusion and ascites from endometriosis
3. Exercise induced respiratory distress

C.

Heart
1. Pedal edema supposedly related to right sided heart failure
2. Pseudo-pheochromocytoma – paroxysmal hypertension and 
tachycardia
3. Arrythmias

Table 8: Gastrointestinal system treatment refractory pathological entities 
responding well to sympathomimetic amine therapy.

A.
Esophagus
1. Achalasia

B.

Stomach
1. Idiopathic vomiting
2. Unexplained mid-epigastric pain
3. Gastroparesis

C.

Intestine
1. Pseudo intestinal obstruction
2. Crohn’s disease
3. Ulcerative colitis
4. Microscopic colitis (lymphocytic and sclerosing types)
5. Pathologic constipation
6. Mesenteric sclerosis

D.
Liver
1. Autoimmune hepatitis

Table 9: Skin disorders responding well to sympathomimetic amine 
therapy.
1. Eczema
2. Prurigo nodularis
3. Pilaris carpis
4. Chronic urticaria
5. Pre-menstrual urticaria
6. Cold induced urticaria
7. Dermatitis herpetiformis
8. Post-menopausal intractable idiopathic pruritus
9. Exercise induced dermatographia and pruritus
10. Psoriasis

Table 10: Treatment resistant musculoskeletal system disorders 
responding well to sympathomimetic amine therapy.

A.

1. Rheumatoid arthritis
2. Psoriatic arthritis
3. Osteoarthritis
4. Frozen shoulder syndrome
5. Aromatase induced arthralgia

B.

Muscles
1. Chronic fatigue syndrome
2. Mitochondrial encephalopathy lactic acid stroke-like syndrome 
(MELAS)
3. Restless legs syndrome
4. Idiopathic backache
5. Backache from trauma
6. Fibromyalgia

Table 11: Psychological disorders responding well to sympathomimetic 
amine therapy.
1. Attention deficit hyperactivity disorder
2. Attention deficit disorder
3. Depression
4. Obsessive compulsive disorder
5. Stuttering
6. Dyslexia

Table 12: Treatment refractory disorders of the nervous system responding 
well to sympathomimetic amine therapy.
1. Multiple sclerosis
2. Hereditary spastic paraplegia
3. Parkinson’s disease
4. Post-herpetic neuralgia
5. Idiopathic hypokalemic paralysis
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6. Sciatica
7. Complex regional pain syndrome (reflex sympathetic dystrophy)

Table 13: Vascular system and lymphatics, kidney and urinary bladder 
conditions responding well to sympathomimetic amine therapy.
1. Generalized idiopathic edema
2. Severe premenstrual knee swelling
3. Postural orthostatic tachycardia syndrome (POTS)
4. Inability to lose weight despite appropriate dieting and exercise
5. Interstitial cystitis
6. Neurogenic bladder and urinary incontinence

Table 14: Reproductive and medical endocrine disorders responding well 
to sympathomimetic amine therapy.
1. Vasomotor instability with normal estrogen
2. Vasomotor instability with estrogen deficiency
3. Pseudo pheochromocytoma
4. Pseudo hypothyroidism

Table 15: Luteal phase progesterone vs. follicle maturing drugs for 
women with infertility and out-of-phase endometrial biopsies who attain 
a mature follicle.

6-month clinical 
pregnancies Number miscarriages

Follicle stimulating 
hormone (n=27) 3 (11.1%) 2

Vaginal progesterone 
(n=31) 24 (77.3%) 1

Table 16: Patient characteristics for study of P supplementation for 
unexplained infertility.
1. Age <39
2. Unexplained infertility – regular menses, attained a mature follicle, normal 
semen analysis, normal post-coital test, patent fallopian tubes by HSG
3. Minimum 1.5 years of infertility
4. Treatment exclusive vaginal P (endometrin, Crinone vaginal gel, or P 
suppositories according to insurance coverage) and 200mg oral micronized P hs 
on empty stomach
5. Women treated were >30 or <30 if pelvic pain present
6. Maximum of 6 cycles of treatment
7. No hCG given or IUI

Table 17: The role of progesterone supplementation in the luteal phase 
and follicle maturing drugs for infertile women releasing oocytes before 
the follicle was mature.

Exclusive 
P Rx

Follicle maturing 
drugs only

Follicle maturing 
drugs and P

Number 12 10 20
Clinical pregnancy 
(6-months) 3 (25%) 7 (70%) 14 (70%)

No. miscarriages 0 4 1 (1 (7.1%)
Live delivered 
pregnancy rate 25% 30% 65%

Table 18: Palliative benefits of mifepristone has been found in patients 
with a variety of different cancers including [5,54-62].
* Colon cancer * Non-small cell lung cancer
* Thymic cell epithelial cancer * Small-cell lung cancer
* Transitional cell carcinoma of the renal pelvis * Leiomyosarcoma

* Renal cell carcinoma * Osteogenic sarcoma
* Breast cancer * Glioblastoma multi-forme
* Malignant fibrous histiocytomia * Pancreatic cancer
* Rapidly growing thyroid cancer * Ovarian cancer
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