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» Numbers in front of articles indicates
manuscript number. To access any article of
interest please email Laurie Long at

* 612: Check JH, Childs TC, Brady LW, Derasse AR,
Fuscaldo KE: Protection against spontaneous mouse
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Similarity between fetal semi-
allograft and malignant tumors

* Rapid proliferation of cells

* Invasion of normal tissue

» Evasion of immune surveillance

614: Check JH, Damsker JI, Brady LW,
O'Neill EA: Effect of radiation therapy on
mumps delayed type hypersensitivity

reaction in lymphoma and carcinoma
patients. Cancer: 32:580 584, 1973.

487: Check JH, Szekeres Bartho J,
O'Shaughnessy A: Progesterone induced
blocking factor seen in pregnancy

lymphocytes soon after implantation. Am J
Reprod Immunol 35:277 280, 1996.

491: Check JH, Arwitz M, Gross J,
Szekeres-Bartho J, Wu CH: Evidence that
the expression of progesterone-induced
blocking factor by maternal T-lymphocytes
is positively correlated with conception.
Am J Reprod Immunol 38(1)6-8, 1997.




Ph.D. Reproductive Biology
Thesis

* The role of progesterone in
promoting fertility and preventing
miscarriages is through the

stimulation of immunomodulatory
proteins

» We created a simplified model of
successful embryo implantation
based on our own research and the
research of others.

Rising estradiol in
follicular/proliferative phase

+ Histologic development of an appropriate
endometrium

* Induction of nuclear progesterone receptors
(nPRs) in the endometrial cells and the fetal
placental unit
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Oher functions of E2

* Induction of membrane progesterone
receptors (mPRs) in rapidly growing cells
especially of the fetal-placental unit
including embryonic cells, mesenchymal
cells, and trophoblast cells

Increases the number of dendritic cells in
the endometrium

Small rise of P after luteinizing
hormone (LH) surge but before egg
release
* Induction of a glycoprotein called mucin-1 to coat
endometrium and inhibit embryo from attaching to

the endometrium on day 3.

Increased stimulation of progesterone (P) induced
immune modulatory proteins, e.g., the
aforementioned progesterone induced blocking
factor (PIBF) and others, e,g., the progesterone
receptor membrane component-1 protein

(PGRMC-1).

Function of P induced
immunomodulatory proteins

Both the 90 kDa parent form of PIBF and
PGRMC-1 are needed to allow invasion of the
endometrium to a proper depth.

Insufficient PIBF or PGRMC-1 may lead to
infertility, miscarriage, preterm delivery or other
last trimester complications, e.g., pre-eclampsia.
PIBF and PGRMC-1 may contribute to rapid cell
proliferation.
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Need for some alteration of the
uterine arteries to allow
successful pregnancy

During the proliferative phase prior to the
LH surge almost all uterine arteries have
thick walls.

For a successful pregnancy it is necessary to
develop some thin-walled blood vessels
(spiral arteries) to allow nutrient exchange
between mother and fetus.

Some spiral arteries created by neo-
vascularization.

A majority are formed by re-modeling, i.e.,
autoimmune stripping of the thick uterine
walls to be replaced by a single layer of
trophoblast cells supplied by the extra-
villous trophoblast on day 6 after
trophoblast invasion into the endometrium.

Facilitation of uterine artery re-modeling is
enhanced by increasing cellular immune
cells in the vicinity of uterine arteries.

The facilitation is partly achieved by P
blocking dopamine allowing irritants to
infuse into uterine tissue causing
inflammation.

One of the functions of dopamine is to
reduce cellular permability.
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» We are now faced with another problem in
that the fetal semi-allograft is not in an
immunologically privileged site.

With increased cellular immune cells,
unless their killing activity can be negated
once trophoblast invasion occurs, there will
be immune rejection of the fetal-placental
semi-allograft.

Another function of P-induced
immunomodulatory proteins

The 90 kDa parent form of PIBF can be
converted into shorter splice variants.

These splice variants, e.g., the 34-35 kDa
form have immunosuppressive activity.

The 34-35 kDa splice variant of PIBF
stabilizes perforin granules and granzymes
thus negating the killing action of natural
killer (NK) cells which represent 70% of the
cellular immune cells in the fetal-placental
microenvironment.

PIBF inhibits cytotoxic T cell action by
suppressing prostaglandins.
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* The timed endometrial biopsy evaluates the
interaction of P with the nPR.

» However, the proper interaction of P with
nPRs does not ensure the proper interaction
of P with mPRs leading to the proper

amount of P induced immunmodulatory
proteins.

There is no way at present to determine
if in the fetal-placental
microenvironment that there has been:

* Sufficient PGRMC-1 or the 90 kDa PIBF to
allow adequate depth of trophoblast
invasion.

Nor

» Adequate suppression of cytotoxicity of the
cellular immune cells in the fetal-placental
microenvironment.

Thus, empirical use of exclusive treatment with
luteal phase P supplementation may achieve high
live delivered pregnancy rates when used
empirically for unexplained infertility

e 777: Check JH, Liss J, Check D: The
beneficial effect of luteal phase support on
pregnancy rates in women with unexplained
infertility. Clin Exp Obstet Gynecol
2019;46:447-449.

¢ 50 cases

* 80% 6 month live delivery rate.
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Sometimes even adding supplemental P to cause
an increase in P-induced immunomodulatory
proteins are insufficient to adequately suppress
cellular immunity if it is related to excessive
infusion of irritants

* Thus, treating with dopaminergic drugs to
decrease cellular permeability in addition to
supplemental P in the luteal phase may be
required sometimes to overcome infertility
related to immune issues.

Pelvic pain with or without documented evidence
of endometriosis may be a symptom of the
increased cellular permeability syndrome

» 843: Check JH: Treating pelvic pain and
endometriosis with the goal of correcting
infertility and/or preventing miscarriage. J
Reprod Med Gynecol Obstet 2024;9:167.

Most of our patients with pelvic pain
and infertility have been treated with
dextroamphetamine sulfate

729: Check JH, Jaffe A: Resolution of
pelvic pain related to adenomyosis
following treatment with

dextroamphetamine sulfate. Clin Exp
Obstet Gynecol 2015;42:671-672.

The dosage is aimned to correct the
symptom but modified by tolerance.
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Sometimes dextroamphetamine has also
helped conception by allowing
intercourse which was not possible
before because of pain

* 711: Check JH, Cohen R: The triad of luteal phase
ocular migraines, interstitial cystitis, and dyspareunia
as a result of sympathetic nervous system
hypofunction. Clin Exp Obst Gyn 2014;41:575-577.
820: Check JH, Check DL: Eradication of long-term
vaginismus type of genito-pelvic pain/penetration
disorder by treating with dextroamphetamine sulfate.
Gynecol Reprod Health 2023;7(2)1-5.

Frequently the pelvic pain is associated
with other medical conditions also
related to increased cellular permeability
when also treating infertility

» 733: Check JH: Increased tissue
permeability and sympathetic nervous
system hypofunction may be the common
link between dysmenorrhea, chronic pelvic
pain, Mittelschmerz, and Crohn’s disease.
Clin Exp Obst Gynecol 2016;43:112-113.

Cabergoline has also helped
severe pelvic pain

819: Check JH, Check D: Improvement of severe
chronic pelvic pain and dysmenorrhea following
treatment with cabergoline. Gynecol Reprod
Health 2023;7(1):1-6.

However, side effects limit the use of higher
dosages which may be needed to fully correct
symptoms thus we believe that
dextroamphetamine should be the first line
dopaminergic drug if possible.

10



One must be aware that there are many
chronic illnesses that respond better and with
greater safety with dopaminergic drugs
compared to than conventional therapies in
males and females

796: Check DL, Check JH: Various presentations of the
increased cellular permeability syndrome in males
responding very well to sympathomimetic amine therapy —
possible treatment for end-stage Covid-19 complications.

J Med Clin Res & Rev, 2020;4(7):1-7.

Check JH: Most chronic medical conditions in
women are related to increased cellular permeability and
most can be effectively treated with dopaminergic drugs. J
Biomed Res Environ Sci 2024;5(4):373-386

Diminished oocyte reserve or other chronic
disorders may be an indication to treat with
dopaminergic drugs for infertility even in the
absence of pelvic pain per se

837: Check JH, Neumann B: Combined dopaminergic drugs with
sterone to tre recurrent m age and ulcerative
. Gynecol Reprod Health

H, Check DL, Neumann B: A novel treatment of Crohn’s
ot only safe in pregnancy but can correct infertility and
ges. Gyn Reprod Health 2024;8(2)1-9.
orrection of treatment refractory
y n following treatment with
supplemental
Health, 2024;8(3):1-9.

Thus, research leading to a working model
of how does successful implantation occur
has led to novel high effective very well
tolerated and inexpensive methods to treat a
multitude of medical disorders.
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But the original purpose of establishing a
working model of embryo/fetal implantation
and avoidance of immune surveillance was to

hopefully lead to a treatment that could thwart
cancer progression

» We thus proposed a hypothetical model of
how malignant tumors could utilize the
same P induced immunomodulatory
proteins to allow malignant tumors to grow
and even metastasize despite the presence
of onco-fetal antigens.

The 90 kDa parent form of PIBF and PGRMC-1 is
needed to allow rapid proliferation of cancer cells
and for the tumor to invade normal tissue.

Converting the parent 90 kDa form to shorter
splice variants of PIBF help the cancer cells to
avoid immune surveillance similar to a normal
pregnancy.

618: Check JH, Nazari P, Goldberg J, Yuen W,
Angotti D: A model for potential tumor
immunotherapy based on knowledge of immune
mechanisms responsible for spontaneous abortion.
Med Hypoth 57:337-343, 2001.

Over time the model has been
modified and will keep changing
slightly as new research is provided

» 813: Check JH, Check DL: A hypothetical
model suggesting some possible ways that
the progesterone receptor may be involved

in cancer proliferation. IntJ Mol Sci
2021;22:12351.
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» However, the original model led to
experimentation to determine if some
cancers (or maybe all) require activation of
mPRs to induce immunomodulatory
proteins to allow rapid growth, invasion of
normal tissue and metastases.

Thus, the potential possible benefit of
treating cancer with P receptor antagonists
to inhibit cancer growth and spread was
explored.

Though this hypothesis on the theoretical
benefit of blocking the PR to inhibit cancer
growth seemed possible there were some
previous studies already trying PR antagonists,
e.g., mifepristone, in patients with cancer that
were positive for the nPR and had limited
success

» Klijin et al., Cancer Res, 1989 — Breast Cancer
e Perrault et al., J Clin Oncol, 1996 — Breast
Cancer
Rocereto et al., Gynecol Oncol, 2000 —
Ovarian cancer

Early thinking considered that if there exists
the presence of a nuclear hormonal receptor
it must be needed for the cancer’s growth.

Thus, inhibiting the nPR could thwart
cancer growth by using a PR antagonist
without significant detriment to the person
being treated if that hormone receptor
interaction was not essential for human life.
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» Example — Blocking the nuclear estrogen
receptor by tamoxifen, a selective estrogen
receptor modulatory, benefits ER+ breast
cancer.

Modulator, rather than antagonist, is a better

term for these types of drugs because these
drugs may have different effects on those
receptors in other tissues.

A better term for mifepristone is a selective
P receptor modulator.

Most cancers are devoid of the classical
nuclear receptor for estradiol (E2) or P.

A good amount of nPR is found in breast,
ovarian, and endometrial cancer.

We then hypothesized that possibly the
presence of the nPR may somehow protect
the inflicted person from tumor aggression.

Possible PR antagonists working on mPRs
not nPRs could prove to be more beneficial
for cancers devoid of the classical nPR.

1/29/25
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We were elated to find studies from other
researchers supporting the hypothesis that the
presence of the nPR was associated with a
better prognosis

» Pichon et al., 1980, Cancer research —
Breast cancer

» Bardon et al., 2003, J Clin Oncol — Breast
cancer

» Dowsett et al., 2005, J Clin Oncol — Breast
cancer

Better prognosis with + nPR in Gyn
cancer (but these studies came later)

* Endonmetrial — Zhang et al., World J Surg
Oncol, 2015

Ovarian — Zhao et al., Int J Gynecol Cancer,
2013

The next logical step to explore the
hypothesis that cancers devoid of the
classical nPR may still require mPR
associated immunomodulatory proteins,
e.g., PIBF (and possibly PGRMC-1) was to
see if a cancer cell line not known to be
associated with the classical nPR produces
PIBF in culture.
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111: Check JH, Srivastava M, Brasile D, Amui J,
Choe JK, Dix E: Successful pregnancy with
frozen embryo transfer into a gestational carrier
from eggs obtained from a woman in premature
menopause — case report. Clin Exp Obst Gyn
2009(36(3):154-157.

757: Check JH, Cohen R: A second successful
pregnancy using oocytes from a woman with
premature ovarian failure with embryos
transferred to a gestational carrier. Clin Exp
Obstet Gynecol 2017;44:507-508.

620: Srivastava MD, Thomas A, Srivastava
BI, Check JH: Expression and modulation
of progesterone induced blocking factor
(PIBF) and innate immune factors in human
leukemia cell lines by progesterone and
mifepristone. Leuk Lymphoma
2007;48:1610-1617.

This study found that

1) A cancer that is devoid of the classical nPR
not only produces messenger RNA for PIBF
and the protein itself but that there was more
mRNA dedicated to making PIBF by far than
any other protein synthesized by these 29
human leukemia cell lines than any of the
other proteins evaluated by Dr. Srivastava
over 35 years of research.
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2. Supplementing P to the culture media up-
regulated mRNA and the PIBF protein
itself.

3. Most importantly — adding mifepristone to
the media suppressed mRNA for PIBF and
the PIBF protein itself.

Encouraged by the human leukemia cell line study it
seemed worthwhile to invest money to perform
controlled animal studies to evaluate the efficacy of
mifepristone to provide palliation and increased
longevity

» We chose mice specifically bred for a high
rate of spontaneous cancer (about $140 per

mouse) — used reproductive endocrine funds
—no grant.

The mice chosen had cancers not
known to have the classical nPR

present
623: Check JH, Sansoucie L, Chern J, Amadi N,
Katz Y: Mifepristone treatment improves length
and quality of survival of mice with spontaneous
leukemia. Anticancer Res 2009;29(8):2977-2980.
625: Check JH, Sansoucie L, Chern J, Dix E:
Mifepristone treatment improves length and
quality of survival of mice with spontaneous lung
cancer. Anticancer Res 2010;30:119-122.

1/29/25
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* Related to the sensitivity regarding
mifepristone as an abortifacient, the United
States FDA (and other countries) required a
compassionate use investigational new drug
application (IND) on an individual basis if
its use was approved by an Institutional
Review Board.

Based on these aforementioned studies we
were granted permission to use the drug for
end-stage patients with no more conventional
treatment options.

e 622: Check JH, Dix E, Sansoucie L, Check
D: Mifepristone may halt progression of
extensively metastatic human
adenocarcinoma of the colon — case report.

Anticancer Res 2009 May;29(5):1611-1613.

Subsequently we have also
demonstrated significant
palliation and extension of life
(frequently in years not weeks or
months) for a large variety of
end-stage cancers as listed in the
next slide

1/29/25
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Thymic epithelial cell cancer
Pancreatic
Transitional cell carcinoma of the renal pelvis

Multifocal renal cell carcinoma

Glioblastoma multiforme stage 4
Urothelial
Non-small cell and small cell lung

Malignant fibrous histiocytoma
Fibroblastic osteosarcoma

Leiomyosarcoma
Breast cancer (nPR negative)

» 789: Check JH, Check D: Therapy aimed
to suppress the production of the
immunosuppressive protein progesterone
induced blocking factor (PIBF) may provide
palliation and/or increased longevity for
patients with a variety of different advanced
cancers — A review. Anticancer Res
2019;39:3365-3372.

So far there has not been a type of cancer
that has not responded to mifepristone
therapy

There has not been 1 patient with advanced
treatment resistant cancer who has not had
significant palliative benefits with
mifepristone.

Some patients who were considered to be
within 3-6 months of death have lived a
good quality life for more than 5 years (and
frequently when they die, succumb to

unrelated causes, e.g., myocardial infarction
or COPD or COVID.
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Abstract submitted for the 2025
American Association for Cancer
Research

* Surprising good 5 year survival in patients
with stage IV lung cancer who progressed
despite standard therapy by treatment with a
progesterone receptor antagonist

» Today oncologists are thrilled that with the
addition of check-point inhibitors, e.g.,
nivolumab (Opdivo) or pembrolizumab
(Keytruda) or third generation tyrosine
kinase inhibitors, e.g., osimertinib patients
with stage [V NSCLC are now having a
15% 5-year survival (SCLC not included
because of very rapid death without any
likelihood of longevity).

AACR Meeting in April in
Chicago we are showing

1) Taking lung cancer patients — 2/3 NSCLC 1/3
SCLC

) Starting mifepristone not at the start of stage
IV, but when they have advanced despite the
new anticancer drugs, a 5-year high-quality
life of 66.7% and most deaths were from non-
cancer related causes, e.g., myocardial
infarction, very advanced COPD, or
pneumonia

1/29/25
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* Must stay on the drug or cancer will rapidly
progress again.

Very slow growth of primary lesion may be
seen but should not stop mifepristone — long
high-quality life still probable.

Blocking PIBF more important in
preventing spread, new growth, and
palliation.

PGRMC-1 seems more important in local
growth of primary cancer.

In high dosages mifepristone suppresses
both PIBF and PGRMC-1.

In lower dosages, e.g., the 200mg daily oral
dosage used to treat advanced cancers
mifepristone actually stimulates PGRMC-1.

828: Check JH, Check D, Neumann B:
Future directions to explore to develop ideal
anti-cancer progesterone receptor
modulators. Cancer Sci Res 2023;6(1)1-8.
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Would mifepristone be effective if used
in patients with cancers not in a very
advanced state?

¢ 800: Check DL, Check JH, Poretta T:
Conservative laparoscopic surgery plus
mifepristone for treating multifocal renal cell
carcinoma. Cancer Sci Res 2020;3(2):1-4.
Patient now 25 years since starting
mifepristone despite not operating on left
kidney with 3 lesions present (which never
grew).

Exception — cancers that are positive for the
nPR.

Tumors positive for the nPR become much
more aggressive (recurrence and
metastases) with the loss of the nPR.

Mifepristone is beneficial for cancers
associated with the nPR once the nPR is no
longer present.

803: Check D, Check JH, Wilson C: Alpelisib
combined with low dose mifepristone for
treating advanced breast cancer may cause
hypokalemia even when this complication does
not occur from single use of the anticancer
agents. Cancer Sci Res 2020;3:1-4.

848: Check JH: Novel immunoendocrine
therapy of advanced cancers of all types opens
a new medical field for clinical and research
endocrinologists. Am J Biomed Sci Res
2024;23(1):86-98.
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