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Amenorrhea and pituitary human chorionic gonadotrophin production
in a 38-year-old presenting as pregnancy of unknown location: case
report and review of literature
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Abstract

Background: Amenorrhea and extraplacental
production of serum  human  chorionic
gonadotropin (hCG), particularly in young
women, can mimic a pregnancy of unknown
location. Elevated serum hCG in the absence of
pregnancy can pose a diagnostic dilemma and
has led to potentially harmful and unwarranted
interventions including chemotherapeutic agents
like methotrexate or have led to delay in
necessary medical interventions in women.

We report a case to demonstrate that
amenorrhea and extraplacental human chorionic
gonadotropin (hCG) production in young women
can mimic a pregnancy of unknown location.
Furthermore, we performed a critical review of
literature on pituitary hCG production.

Case: A 38-year-old woman with a diagnosis of
Silver-Russell syndrome, a unicornuate uterus,
history of right oophorectomy for a benign
serous cystadenoma and a desire for pregnancy

presenting with a provisional diagnosis of
pregnancy of unknown location.

After performing a thorough review of history,
physical examination, ultrasound exams, and a
review of hormone analysis [including hCG,
Tumor markers, Follicle-stimulating hormone
(FSH), Luteinizing hormone (LH), Anti-Mullerian
Hormone (AMH), Estradiol (E2) levels], we
confirmed the diagnosis of premature ovarian
insufficiency and pituitary hCG production.

Conclusions: In women, serum levels of hCG
may increase with age, and are not always an
indicator of pregnancy. Therefore, it is
imperative to interpret false-positive test results
and rule out the extraplacental production of
hCG. This will help prevent unnecessary
surgical procedures and ftreatment, including
chemotherapy.
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Teaching points

e Mild elevation in serum hCG
levels may be due to pituitary
hCG production. This is a benign
and physiological condition and
may be easily confused with an
early pregnancy, particularly in
young women.

e FElevated serum hCG in the
absence of pregnancy can pose
a diagnostic dilemma.

e |t is essential to interpret false-
positive test results and rule out
the extraplacental production of
hCG to prevent unnecessary

surgical procedures and
treatment, including
chemotherapy.

Introduction

In women of reproductive age, elevated
human chorionic gonadotropin (hCG) is
typically associated with pregnancy.’ In
a non-pregnant state, elevated serum
hCG may be elevated with advancing
female age, gestational trophoblastic
disease (GTD), secretion from
malignant tumors or pituitary gland,
premature ovarian insufficiency, and
cross-reactivity during laboratory
immunoassay techniques.?”’

In pregnancy, hCG is produced by
trophoblast cells after implantation and
plays an essential role in maintaining
the corpus luteum.2 Human chorionic
gonadotrophin is a glycoprotein and
consists of two subunits, the alpha and
beta subunits.® Four independent
variants of hCG have been identified:
hCG, hyperglycosylated hCG, free beta

subunit, and pituitary hCG.10-12

Pituitary derived hCG has 50% of the
biological activity of placental hCG and
is detectable on urine and serum tests.®
Pituitary hCG is produced in parallel
with  structurally similar molecules
produced by the anterior pituitary:
luteinizing hormone (LH) and follicle-
stimulating follicle hormone (FSH)."
Production and release of these
hormones are elevated in women with a
history of oophorectomy,
perimenopause, and menopause due to
the lack of negative feedback on the
hypothalamic-ovarian-pituitary axis.
Extraplacental secretion of hCG in small
amounts occurs in the liver and colon™
and in familial h\CG syndrome.'®

Measurements of urine or serum hCG
levels are mandatory, before any routine
or emergent medical and surgical
procedures, even in women of peri-
menopausal age. The assumption that
elevated hCG outside of pregnancy is
always pathologic has led to potentially
harmful and unwarranted interventions
or  delaying necessary  medical
interventions for women.'® Therefore, it
is imperative to have a conclusive
diagnosis to avoid any clinical
confusion.

We highlight this case to demonstrate
that amenorrhea and extraplacental
production of hCG hormone in a woman
of reproductive age may present
similarly to a pregnancy of unknown
location.

Case History

We obtained written informed consent
from this patient for publication of this
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case report. A 38-year-old, gravida O
was seen in the reproductive
endocrinology and infertility (REI) clinic
of an Academic ObGyn unit in Oct 2020.
She was referred with a provisional
diagnosis of pregnancy of unknown
location (PUL), refractory to
intramuscular (M) methotrexate
treatment.

Her medical history was significant for
Silver-Russell Syndrome, which is a
disorder characterized by intrauterine
growth restriction, postnatal growth
abnormalities, and mild developmental
delay in some cases. In addition, she
had kyphoscoliosis, generalized anxiety
disorder, and exercise-induced asthma.
She attained menarche at 11 years, has
had regular menstrual cycles since, and
has never used contraception. She had
a history of abnormal pap smear, which
was assessed by colposcopy and
cervical biopsy in 2002 but did not
require treatment. She had normal pap
smears since. She was a former
smoker. Her height was 1.46 m and her
weight was 42.3 kg for a BMI of 19.83
kg/m?.

In May 2019, she presented to her local
gynecologist with intermittent pelvic
pain, abdominal bloatedness,
dysmenorrhea, and intermenstrual
bleeding. An endometrial biopsy was
performed and an ultrasound at that
time confirmed a complex appearing
ovarian cyst on the right ovary. She was
referred to the tertiary center for further
evaluation. Ultrasound confirmed a
unicornuate uterus, a 17 mm intramural
myoma, and a complex ovarian cyst
measuring 70 x 59 mm, with low level
echoes. Serum tumor markers were
normal. After having a negative urine

pregnancy test, she underwent a
laparoscopy in July 2020 and findings
were as follows: The uterus appeared
abnormal with a left unicornuate uterus
and a right rudimentary horn. The left
tube and ovary appeared normal. The
right ovary was significantly enlarged
with a simple cyst and no normal
ovarian tissue visualized; the right tube
appeared normal without dilation of the
fimbriated end. Additionally, a few
implants and powder-burn  marks
concerning for endometriosis were seen
on the right tube, posterior cul-de-sac
and on the left pelvic side wall. She
underwent a right oophorectomy and an
endometrial biopsy with an uneventful

recovery. Pathology examination
confirmed a benign serous
cystadenoma and proliferative

endometrium with no evidence of
dysplasia or hyperplasia.

Following her surgery, she started
attempts at conception. Her last regular
menstrual period was in April 2020 but
had irregular bleeding since. Home
urine pregnancy tests were performed,
as she experienced fatigue, hot flashes,
and two months amenorrhea. The
pregnancy tests revealed a faint line and
were read as inconclusive. She
presented to her primary care physician
and a serum hCG was performed. On
08/20/2020, serum hCG was reported to
be 12 IU/L. Five weeks later, she was
referred to an outpatient gynecology
clinic at the tertiary hospital for a
confirmation  of  pregnancy visit.
Ultrasound at that time revealed no
intrauterine sac or ectopic pregnancy.
Endometrium measured 2.7 mm with
normal appearing left ovary. On
09/24/2020 a serum hCG was
performed and reported at 10 IU/L. She
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denied pelvic pain, vaginal bleeding,
nausea, vomiting, fever, or chills but had
some abdominal bloating. A diagnosis of
pregnancy of unknown location was
made and she received the first dose of
methotrexate, with her local
gynecologist because she lived nearly 2
hours from the tertiary gynecology clinic.
Serum hCG the following day was 12
IU/L, 13 IU/L four days later and 11 IU/L
seven days later. She then received a
second dose of IM methotrexate with
her local gynecologist, but hCG levels
remained elevated at 11 IU/L.
Therefore, she came back to the tertiary
gynecology clinic for further follow up.

The patient was counselled that she
might require a diagnostic laparoscopy
or a dilation and curettage to find the
location of what was thought to be a
pregnancy of unknown location.
However, additional labs were also
ordered at this visit, which showed an
elevated FSH and LH level and a very
low AMH levels. Therefore, the patient
was referred to REI clinic for further
management.

On 08/20, 09/25, 09/28 and 10/01 -
hCG assay was done in a local lab
using an ARCHITECT total beta hCG
(Abbott Diagnostics). This technique
uses an automated 1:15 dilution
protocol. This test has an analytical
sensitivity of < 1.2 mlU/mL, with a less
than 10% cross reactivity with FSH, LH
and TSH. On 09/24 and 10/14 — hCG
assay was done in a lab using
electrochemiluminescence

immunoassay (Cobas). This technique
uses an automated if the levels are
above 100 mlU/mL. This test has a
lower detection limit of 0.500 mlU/mL,

with a less than 0.29% cross reactivity
with LH. To rule out the possibility of
heterophile antibodies, we performed
urine pregnancy tests, which were
negative. In addition, serum hCG levels
done at both local and the laboratory at
our tertiary hospital with different assays
rules out the possibility of a laboratory
error.

Results

A comprehensive history and review of
systems were performed, and
biochemical investigations were
initiated. The timeline and results of the
test are shown in Table 1. The history of
amenorrhea, low serum hCG levels
(refractory to 2 doses of methotrexate),
history of oophorectomy, low ovarian
reserve, symptoms of hot flashes,
negative review of other systems, and
ultrasound findings did not fit in the
diagnosis of a pregnancy or GTD.
Therefore, we considered a provisional
diagnosis of extraplacental hCG
production.

We discussed the implications of the
diagnosis and discussed management
options, including oral contraceptive pills
or GnRH analogs. She preferred not to
initiate either of these treatment options
after a discussion that there are no
health risks associated with persistent
low hCG levels.

Pituitary hCG production in the setting of
premature ovarian insufficiency was
further confirmed after review of
biochemical parameters, as listed in
Table 1.
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TABLE 1. Summary of test results.

Date hCG AMH | FSH LH E2 PRL TSH Ca19-9 | CEA | Ca-125
06/17/2019 1.37 <1 1.7 18
08/20/2020 12

09/24/2020 10

09/25/2020 12

09/28/2020 13

10/01/2020 11

10/14/2020 14 <0.03 | 179.7 142.7 6.7 2.07

10/30/2020 108 107.5 71

Note: hCG = human chorionic gonadotrophin, AMH = antimullerian hormone, FSH = follicle stimulating hormone,
LH = luteinizing hormone, E2 = estradiol, PRL = prolactin, TSH = thyroid stimulating hormone,

Laboratory reference ranges: hCG (non-pregnant) < 3 IU/L (post-menopausal) <3-8 ITU/L, AMH 0.147-7.49 ng/ml,
FSH (postmenopausal) 25.8-134.8mIU/mL, LH (postmenopausal) 7.7-58.5 mIU/mL, Estradiol (postmenopausal)
<5-138 pg/mL, Prolactin 4.8-23.3 ng/mL, TSH 0.27-4.2 plU/mL, Ca 19-9 <34 U/mL, CEA 0.0-5.4 ng/mL, CA-125

<34 u/mL

Discussion

The trends in the rise and decline of
serum hCG in early pregnancy are
useful in diagnosing early pregnancy
and related complications. As an
example, serial hCG measurements and
advancement in transvaginal
ultrasonography have reduced the
mortality rate of ectopic pregnancy.'”
However, there are clinical scenarios
that may lead to detectable serum hCG
levels which are not related to
pregnancy.

Several studies have evaluated these
scenarios and may occur in gestational
trophoblastic disease, germ cell tumors,
gastrointestinal malignancies, pituitary
production, heterophile antibody

interference, and undifferentiated
malignancies.>” Furthermore, falsely
elevated serum hCG levels have been
described due to artifactual errors’,
rheumatoid factor'?, IgA deficiency'®,
chronic renal failure'®, red blood cell
transfusion', and exogenous hCG
abuse.?® Insufficient knowledge on
various causes of non-pathological
elevation of serum hCG in a non-
pregnant state may result in delay or
cancellation of necessary medical
treatments as well as harmful
interventions including hysterectomy
and chemotherapy.'32

Pituitary hCG  production  occurs
alongside structurally similar hormones,
FSH and LH. The alpha subunit of hCG
is identical to FSH, LH, and TSH; their
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respective beta subunits determine
differences in  these hormones'
biological activity.”> hCG of pituitary
origin has 50% of the biological activity
in vitro as hCG purified from the urine of
pregnant women.??> The gonadotropin-
releasing hormone stimulates the
release of hCG, along with other
pituitary hormones. Pituitary hCG
production increases in the peri-
menopausal and menopausal state. The
exact mechanism for pituitary hCG
production remains unknown; however,
it may be likely due to peri- and
postmenopausal increase in GnRH and
reduced ovarian negative feedback
mechanism on GnRH secretion.??
Pituitary hCG production has been
demonstrated by a GnRH stimulation
test followed by petrosal sinus sampling
and with biopsy of the pituitary gland.?*

The presence of hCG in pituitary
adenomas was investigated in a study
consisting of 123 patients undergoing
surgery for pituitary adenomas.?® In this
retrospective analysis, the authors
quantitatively investigated the
immunohistochemical expression of
hCG and explored the relation to the
endocrine profile, tumor recurrence, and
Ki-67 nuclear labeling. A total of 123
histopathology records were analyzed,
which included 62 males. The average
age (in years) was 55+/- 15 (range: 16 -
82 years). Ninety-three (76%) tumors
were primary, and 30 (24%) tumors
were recurrent adenomas.
Immunohistochemically, 107 (87%) of
pituitary adenomas expressed B-hCG,
more common in  non-functioning
pituitary adenoma.

To establish reference ranges for hCG
in postmenopausal women, the authors

performed a retrospective analysis of
serum samples from 798 women over
55 years.?® Further, they subgrouped
them into three groups, based on
advancing age. Analysis of FSH and
hCG were performed. A serum hCG
level over 5 IU/L was identified in 8% of
women over 55 years. The hCG or FSH
concentration did not increase with age,
and this study recommended a cut off of
14 |U/L for women over 55 years. In a
retrospective analysis of 39,742 serum
quantitative hCG tests from seven
testing centers, the same group authors
identified the negative predictive value
of FSH to rule out pregnancy and
placental hCG  production. They
incorporated a reflex FSH testing along
with serum hCG values and proposed
an algorithm. The authors demonstrated
that a serum FSH level less than 45.0
IU/L identified hCG of placental origin
with  100% sensitivity and 75%
specificity and concluded that a
pregnancy is unlikely in a peri-
menopausal woman with hCG between
5 and 14 with FSH > 20 [U/mL.

Several studies evaluating the pituitary
origin of persistently elevated hCG have
shown serum hCG ranging from 5-39
IU/L (23-26). A case report
demonstrated an unusually high hCG
level (over 40 IU/L) in a 53-year-old
postmenopausal woman, ultimately
confirmed pituitary origin after estrogen-
progesterone hormone replacement
therapy.?> The additional endocrine
assessment confirmed FSH of 66 [U/L,
LH of 38 1U/l, and TSH of 1.5 IU/L. The
authors of another case report
investigated a high hCG result of 136
IU/L in a 43-year-old, woman who was
not sexually active.?” She had a medical
history of acquired thrombotic
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thrombocytopenic purpura (TTP) and
received therapeutic plasma exchange
(TPE). Extensive investigation protocols
were initiated to rule out potential
causes of non-pregnancy related
endogenous hCG production, including
pituitary hCG — all of which was reported
to be negative. Finally, the discrepancy
of elevated hCG, in this case, was
discovered by retrospective
measurement of hCG levels in a pre-
TPE, remnant sample. It is interesting to
note that applying the algorithm from
Gronowski et al.?® to both case reports
highlights the negative predictive value
of FSH, and therefore, maybe a useful
clinical tool.

The management options include the
use of combined oral contraceptive pills,
estrogen-progesterone therapy or high
estrogen - birth control pills for 3 to 4
weeks, or even no treatment.’32328 This
has a diagnostic and therapeutic value,
and these therapies may be used as
long-term therapy to reduce pituitary
hCG levels by exerting negative
feedback. There are no known adverse
effects of chronic low-level elevation in
hCG other than iatrogenic
interventions.'3

In a prospective analysis of outcomes of
36 cases of peri- and postmenopausal
hCG elevation, the authors highlighted
the false assumptions of malignancy,
delay in critical and elective surgical and
medical procedures, use of expensive,
invasive testing, use of unwarranted
chemotherapy, and associated stress in
these women.'® Further, the authors
emphasized the normalcy of persistent,
low-level elevation in hCG in these age
groups and presented a pathway for
investigation.

In non-pregnant women, the differential
diagnosis for persistently low positive
serum hCG level or ‘phantom hCG’
should include non-malignant conditions
like heterophile antibody, pituitary hCG
production, exogenous hCG
supplementation, and Munchausen’s
syndrome. The differential diagnosis for
pre-malignant and malignant conditions
includes active gestational trophoblastic
disease, quiescent gestational
trophoblastic  disease, and non-
trophoblastic malignancy.?® The case
that we report is unique in view of a
medical diagnosis of Silver-Russel
syndrome and added more complexity
for a diagnosis of pituitary hCG
production in view of a uterine anomaly,
and unanticipated diagnosis of ovarian
insufficiency.

The 38-year-old female in our case
report, had steady hCG levels that were
demonstrated over several months. She
is a nullipara with no previous history of
pregnancy or GTD. Given her previous
history of regular menses, the initial
medical provider  considered a
pregnancy of unknown location, and the
patient underwent two rounds of
methotrexate therapy. However, with the
relatively recent onset of amenorrhea,
low AMH level, persistently elevated
hCG levels after two doses of IM
methotrexate, negative constitutional
symptoms, and examination findings,
elevated FSH, elevated LH, low
estradiol levels, and normal transvaginal
ultrasound examination — the most likely
diagnosis is of pituitary hCG production.
The persistent low serum hCG levels in
this case scenario are not consistent
with heterophile antibody levels which
are usually in the range of 25-30 IU/L.
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Procreative management options with
in-vitro  fertilization (IVF) treatment
utilizing donor oocytes, donor embryos,
and adoption were discussed, and the
couple decided to proceed with IVF
treatment using donor oocytes. We plan
to initate a mock endometrial
preparation cycle in preparation for
embryo transfer. While suppressing the
pituitary hCG production, the estrogen-
progesterone hormone therapy will also
enable us to perform an endometrial
thickness evaluation before her assisted
reproductive technology (ART)
treatment, thus offering diagnostic and
therapeutic value.

Conclusion

Pituitary hCG production is a benign,
physiologic cause for a persistent low
elevated level of hCG. This may be
associated with increasing maternal age
and peri- and postmenopausal states.
Elevated serum hCG in the absence of
pregnancy can pose a diagnostic
dilemma. Therefore, it is essential to
consider it in the differential diagnosis
and perform a comprehensive review of
history, appropriate interpretation of
results, and understand different
causes. This will aid clinicians in a
timely and accurate diagnosis to avoid
potentially harmful treatments.
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