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Abstract:

This review summarizes the current evaluation and management of
gestational trophoblastic disease, including evacuation of hydatidiform
moles, surveillance after evacuation of hydatidiform mole and the
diagnosis and management of gestational trophoblastic neoplasia.
Most women with gestational trophoblastic disease can be successfully
managed with preservation of reproductive function.

It is important to manage molar pregnancies properly to minimize
acute complications and to identify gestational trophoblastic neoplasia
promptly. Current International Federation of Gynecology and
Obstetrics guidelines for making the diagnosis and staging of
gestational trophoblastic neoplasia allow uniformity for reporting
results of treatment. It is important to individualize treatment based
on their risk factors, using less toxic therapy for patients with low-risk
disease and aggressive multi-agent therapy for patients with high-risk
disease. Patients with gestational trophoblastic neoplasia should be
managed in consultation with an individual experienced in the complex
multimodality treatment of these patients.

Keywords . Gestational trophoblastic disease, Hydatidiform moles, Gestational
trophoblastic neoplasia, Gestational choriocarcinoma
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Introduction :

Gestational trophoblastic disease is a spectrum of interrelated disease processes
originating from the placenta (Box 1). Gestational trophoblastic neoplasia refers to
lesions that have the potential for local invasion and metastasis. Before the
development of sensitive assays for human chorionic gonadotropin (hCG) and
effective chemotherapy, mortality from all forms of malignant gestational
trophoblastic neoplasia was substantial. Currently, most women can be cured, and
their reproductive function can be preserved, but it is important that the initial
management and follow-up of patients be timely and appropriate.

Practicing obstetrician—gynecologists are most likely to be involved in the care of
women with hydatidiform moles. They should be able to manage this disease,
including making the diagnosis of postmolar gestational trophoblastic neoplasia and
evaluating the patient’s risk status to allow appropriate referral for treatment.
Obstetrician—gynecologists may be consulted for patients who have an unclear
diagnosis associated with an elevated hCG level and should be able to direct
evaluation for “phantom hCG” and malignant gestational trophoblastic neoplasia.

Estimates for the incidence of various types of gestational trophoblastic disease vary.
In the United States, hydatidiform moles are observed in approximately 1 in 600

therapeutic abortions and 1 in 1,000- 1,200 pregnancies.l'2 Women at the extremes

of reproductive life are at increased risk, especially those older than age 45 years.
Approximately 15-20% of patients will be treated for gestational trophoblastic

neoplasia after evacuation of complete hydatidiform mole.3

Box 1. Gestational Trophoblastic Disease
Terminology

l. Hydatidiform moles—benign placental tumors with
malignant potential

a. Complete mole

b. Partial mole

Il. Gestational trophoblastic neoplasia—placental
tumors with malignant behavior

a. Postmolar gestational trophoblastic neoplasia

b. Invasive mole

c. Gestational choriocarcinoma

d. Placental site trophoblastic tumor

e. Epithelioid trophoblastic tumor



Page 7 of 37

Gestational choriocarcinoma occurs in approximately 1 in 20,000-40,000
pregnancies.l'2 Approximately 50% of choriocarcinomas present after term
pregnancies, 25% after molar pregnancies, and the remainder after other gestational
events.l'sAIthough much rarer than hydatidiform mole or gestational

choriocarcinoma, placental site trophoblastic tumors and epithelioid trophoblastic
tumors can develop after any type of pregnancy.?
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Hydatidiform Mole

Hydatidiform moles are usually diagnosed during the first half of pregnancy. The
most common presenting symptom is abnormal bleeding, occasionally with passage
of hydropic villi. Other classic signs and symptoms include uterine enlargement
greater than expected for gestational dates, absent fetal heart tones, cystic
enlargement of the ovaries (theca lutein cysts), hyperemesis, pregnancy-induced
hypertension in the first trimester, and an abnormally high level of hCG for
gestational dates.? As discussed later, the incidence of these presenting symptoms
has decreased significantly because of the more frequent use of ultrasonography in
early pregnancy, with an early diagnosis of “abnormal” pregnancy.

Classification of Hydatidiform Moles

Partial and complete hydatidiform moles are distinct diseases (Table 1).*° In both
conditions, through a Defect in gametogenesis or fertilization, the placental Villi
become edematous, forming small grape-like (hydatidiform) structures. Despite the
cytogenetic, pathologic, and clinical differences, the management of patients with
complete and partial moles is similar.

Complete moles almost always have a chromosomal complement totally derived
from the paternal genome. The 46, XX karyotype is most common*® representing
reduplication of the haploid genome of the sperm and exclusion of the maternal
chromosomal complement. Approximately 5-10% of complete moles have a Y
chromosome consistent with di-spermic fertilization causing about 10-20% of
complete moles. Fetal development, vessels, or red blood cells are not observed in
complete moles because the fetus resorbs before the development of the circulatory

system.>®

Partial moles usually have complete trisomy derived from two paternal and one
maternal haploid sets of chromosomes.*> most have a 69, XXX or 69, XXY karyotype
derived from a haploid ovum with either reduplication of the paternal haploid set
from a single sperm, or less frequently, from dispermic fertilization. Trisomy with
XYY karyotype is rarely seen,3 and YYY karyotype is not observed.>® Gross or
histologic evidence of fetal development, such as amnion or vessels with fetal red

blood cells, is a prominent pathologic feature.*® Germline mutations in NLRP7 and
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KHDC3L are observed in 48—-80% and 10-14% of patients with repetitive moles,
respectively-®8

These are maternal effect genes, and mutations cause defects in maternal imprinting
potentially resulting in defective oocytes and possible creation of a maternal
environment hostile to embryonic implantation.

In contrast to complete and partial moles, these are biparental moles with a normal
chromosomal compliment.G_SThe p57 cyclin-dependent kinase inhibitor is a

paternally imprinted but maternally expressed gene.9 In complete moles that lack
maternal genome, p57 isn't expressed. In contrast, partial moles and non-molar
gestations have maternal genome and do express the p57 gene. Therefore, p57
immuno-histochemical staining can't differentiate partial moles from hydropic
spontaneous abortions, but can be helpful in distinguishing complete from partial

moles.’

Among complete moles the extent of hydropic villi and trophoblastic proliferation
generally exceeds That observed in partial moles or hydropic abortions (Figs. 1 and

2).4'5 Cytologic atypia and frequent mitosis are often observed in the trophoblast
components of complete moles. Serum hCG levels are usually higher in patients with
complete moles than in partial moles. Many patients with complete moles have a
clinical or ultrasonographic diagnosis of hydatidiform mole, but complete moles
early in the first trimester and partial moles often have minimal ultrasonographic
evidence of abnormal villi.

Uterine enlargement beyond the expected gestational age, theca lutein cysts, and
medical complications of molar pregnancy such as pregnancy-induced hypertension,
hyperthyroidism, anemia, Respiratory Distress, and hyperemesis more frequently
affect patients with complete moles diagnosed later in pregnancy.? Postmolar
gestational trophoblastic neoplasia is diagnosed more frequently after complete
than partial moles (Table 1).3



Table 1. Features of Complete and Partial Moles
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Feature Complete Mole Partial Mole
Karyotype 46, XX or 46, XY 69, XXX or 69, XXY
Paternal origin 2/3 paternal, 1/3 maternal origin
Pathology
Evidence of fetus Absent May be present
Amnion, fetal RBCs Absent Present
Villous edema Diffuse Variable
Trophoblastic proliferation Diffuse Focal
p57 staining Absent Present
Clinical presentation
Clinical diagnosis Molar gestation or missed SAB Missed SAB
Uterine size Up to 50% large for dates Small for dates
Theca lutein cysts 9-25% Rare
Medical complications 6-20% Rare
Postmolar GTN 7-30% 2.5-7.5%

RBCs, red blood cells; SAB, spontaneous abortion; GTN, gestational trophoblastic neoplasia.
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Diagnosis of Hydatidiform Mole

Ultrasound examination has replaced all other non-invasive means of establishing
the diagnosis. Molar tissue typically is identified as a mixed echogenic pattern
replacing the placenta (Fig. 3), produced by villi and intrauterine blood clots, but
these findings may be subtle or lacking in cases of early complete moles and partial
moles. The combination of ultrasound findings with elevation of hCG above expected
for gestational age is highly suggestive of molar pregnancy.

With the increased availability of sensitive hCG assays and increased use of routine
early ultrasound evaluations in pregnancy leading to more frequent diagnosis in
early pregnancy, the classical features of hydatidiform moles are observed less often
than previously.m'13 Medical complications occur in approximately 25% of patients
with uterine enlargement greater than 14-16-weeks gestational size, but less
frequently among patients with smaller uteri.? Several studies have compared the
clinical presentation of women with hydatidiform moles in different time intervals
and have documented that patients in the more contemporary cohorts are
evacuated more often in the first trimester and have significantly decreased medical
complications, compared with the earlier cohorts.2®12Sun and associates report
that even the classical presentation of hydatidiform mole with symptoms of
abnormal bleeding significantly decreased during the duration of their study from
84% in the early cohort of patients to 46% in the later cohort.? Although the
frequency of medical complications of moles was significantly decreased and first-
trimester evacuation was more frequent in later patient populations, the incidence
of post-molar gestational trophoblastic neoplasia appears to be unchanged.

Fig. 1. Low-power photomicrograph of complete hydatidiform mole demonstrates
markedly edematous avascular hydropic villi with sheets of trophoblastic cells at the
periphery (arrows). Hematoxylin-eosin stain, 340 magnification. Image courtesy of
Dr. Siobhan M. O’Connor. Used with permission.
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Fig. 2. Low-power photomicrograph of partial hydatidiform mole: decidualized
endometrium is in the upper field(*), with characteristic villi centrally (T). In contrast
to complete moles, there is variable edema of the villi, with scalloping at the edges
and trophoblastic inclusion (arrows) within villi. Trophoblastic proliferation is less
pronounced and focal compared with complete moles. Image courtesy of Dr. Rex
Bentley. Used with permission.

Fig. 3. Ultrasonogram of an unevacuated complete mole demonstrates intrauterine
tissue with a mixed echogenic pattern.
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Management of Hydatidiform Molar

Complete or partial mole will sometimes be diagnosed only by pathology after
dilation and evacuation (D&E) is performed for a suspected incomplete abortion. In
these cases, patients should be monitored afterward with serum quantitative hCG
values. When suspected beforehand, the mole should be evacuated as soon as
possible after a brief workup (Box 2) and stabilization of any medical complications.
Suction D&E is the preferred method of evacuation for most patients who desire
fertility preservation,® usually performed under ultrasound guidance.

The procedure is usually performed under general anesthesia, but local or regional
anesthesia may be used for a cooperative patient with a small uterus. After suction
curettage has emptied the uterus, sharp curettage can be performed; however, the
utility of sharp curettage has not been prospectively evaluated. This may increase
the risk of uterine perforation and risk of uterine synechiae. It is our practice to
begin intravenous oxytocin after the cervix is dilated. This is maintained for several
hours after evacuation if there is significant uterine bleeding after D&E. Other
oxytocics such as methergine or Cytotec can be used. Rhogam should be given to Rh-
negative women after molar evacuation because the Rh-D factor is expressed by

trophoblast.3

Pulmonary complications are observed around the time of molar evacuation in less
than 1% of patients overall,*2 but more than 20% among patients with uterine

enlargement greater than 14-16 weeks in size.1® Baseline arterial blood gases and
serial oxygen saturation determinations may be valuable in managing moles with
this degree of uterine enlargement. Respiratory distress syndrome may be caused by
trophoblastic embolization, high-output congestive heart failure caused by anemia,
hyperthyroidism, pre-eclampsia, or iatrogenic fluid overload.' In general, these
complications should be treated aggressively with therapy directed by central
hemodynamic monitoring and ventilator support. Medical complications usually
regress promptly after evacuation of the mole and may not require specific therapy.
Theca lutein cysts are associated with hCG hyperstimulation of the ovaries. The

resolution of theca lutein cysts lags behind the drop in hCG values but rarely require

surgical intervention for rupture or torsion.?®

Hysterectomy is an alternative to suction D&E for molar evacuation in selected
patients who do not wish to preserve childbearing (Box 2), especially in women

older than the age of 40 years, because these patients have a higher risk of
postmolar gestational trophoblastic neoplasia.3'13'16 Usually the adnexa may be
preserved, even if theca lutein cysts are present.

Hysterectomy reduces the risk of malignant Postmolar sequelae to approximately 3—

5% compared with approximately 15-20% after evacuation by D&E.>13:16
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Because hysterectomy does not eliminate the possibility of postmolar gestational
trophoblastic neoplasia these patients should also be monitored postoperatively
with serial hCG levels.313:16

Surveillance after molar evacuation

serial quantitative serum hCG determinations should be performed after molar
evacuation using one of several commercially available assays capable of detecting
b-hCG to baseline values (less than 5 milli-international units/mL). For monitoring
patients with gestational trophoblastic disease, an hCG assay that can detect all
forms of hCG is needed because these neoplasms often secrete abnormal forms of
hCG. Free beta, nicked-free beta, C-terminal hCG, beta core and hyperglycosylated
hCG should be detectable by the assay.? Ideally, serum hCG levels should be
obtained within 48 hours of molar evacuation and followed every 1-2 weeks while
elevated with gestational trophoblastic disease, an hCG assay that can detect all
forms of hCG is needed because these neoplasms often secrete abnormal forms of
hCG. Free beta, nicked-free beta, C-terminal hCG, beta core and hyperglycosylated

hCG should be detectable by the assay.3 Ideally, serum hCG levels should be

obtained within 48 hours of molar evacuation and followed every 1-2 weeks while
elevated.

The rationale for recommending an interval of monitoring after normalization of hCG
value is to identify patients who develop postmolar malignant gestational
trophoblastic neoplasia after achieving normal hCG values. Although rare instances
of long latent periods preceding postmolar gestational trophoblastic neoplasia have
been reported, almost all episodes of malignant sequelae occur within 6-12 months
of evacuation.? After normalization of hCG has been confirmed with a second hCG
value, the risk of developing postmolar gestational trophoblastic neoplasia is
extremely small. In the largest study reported from the United Kingdom, Coyle and
associates followed more than 20,000 women with hydatidiform moles after
evacuation.” For partial moles, the risk of postmolar gestational trophoblastic
neoplasia was 1:3,195 after normalization of hCG; it was 1:406 for complete
moles.” The risk of postmolar gestational trophoblastic neoplasia dropped rapidly
during the first 6 months of monitoring. Women with complete mole where hCG
normalized more than 56 days after evacuation had a 3.8-fold increased higher risk
of gestational trophoblastic neoplasia after normalization of hCG.Y” They
recommended that hCG monitoring could be stopped for partial moles after a
confirmatory hCG, but recommended continuing to monitor complete moles for 6
months. The International Federation of Gynecology and Obstetrics (FIGO) also
recommends confirming hCG normalization with a second value and discontinuing
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monitoring for partial moles, but to continue monthly monitoring for 6 months after
complete mole.3 Others have suggested shortening the surveillance period for

complete moles after confirming a normal hCG value with two hCG values.’® The
National Comprehensive Cancer Network practice guidelines for gestational
trophoblastic neoplasia recommends monitoring with two hCG values at 3 month

intervals after three consecutive normal hCG values.® Pregnancies that occur within

12 months after molar evacuation are usually normal gestations.zo'21 However, an
early pregnancy obscures the interpretation of hCG values during monitoring. For
this reason, reliable contraception is recommended during hCG surveillance. Several
studies, including a randomized study performed by the Gynecologic Oncology
Group, established that moderate-low dose oral contraceptives do not increase the
incidence of post-molar gestational trophoblastic neoplasia and significantly
decrease intercurrent pregnancies during postmolar surveillance, compared with
Barrier contraception.zz'23 After completion of surveillance documenting remission,
pregnancy can be encouraged. Patients with prior partial or complete mole have a
1-2% incidence of a second mole in subsequent pre,<gnancies.24'25 All future
pregnancies should be evaluated by a first-trimester obstetric ultrasound
examination.

The risk of repetitive molar pregnancies increases substantially if a woman has had
two or more prior moles. Women with consecutive molar pregnancies should
undergo germline genetic testing for mutations in NLRP7 and KHDC3L, because
these mutations are identified in more than half of such women. Assisted
reproduction techniques with the use of donor eggs are recommended for future

pregnancies if mutations are identified.®’

Patients are at heightened risk for postmolar gestational trophoblastic neoplasia if
they have any of the following: age older than 40 years, pre-evacuation hCG greater
than 100,000 milli-international units/mL, excessive uterine enlargement, or theca
lutein cysts greater than 6 cm.? In a Cochrane meta-analysis of three randomized
studies, prophylactic chemotherapy with brief methotrexate or dactinomycin
regimens reduced the incidence of postmolar gestational trophoblastic neoplasia in
women after molar evacuation compared with control patients who did not receive
chemotherapy (relative risk [RR] 0.37, 95% CI 0.24—0.57, P,.001).2 There are
anecdotal cases of fatalities caused by prophylactic chemotherapy. Because of low
morbidity and mortality achieved by monitoring patients with serial hCG
determinations and instituting chemotherapy only in patients with postmolar
gestational trophoblastic neoplasia, prophylactic chemotherapy is usually not rec-

ommended unless a patient has high-risk features and barriers for reliable hCG

surveillance. %26
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Box 2. Management of Clinically Diagnosed
Hydatidiform Mole

|. Pre-evacuation evaluation
a. Serum quantitative B-hCG
b. Complete blood count, clotting studies (PT and
PTT), renal and liver functions, blood type and
screen
c. Pelvic ultrasound examination
d. Chest X-ray
e. Thyroid function tests if hyperthyroidism is
suspected
[I. Evacuation
a. Suction D&E
i. Serial dilation of cervix without sounding the
uterus
ii. Begin Pitocin 20 units/L infusion after cervical
dilation
iii. 12-14 mm suction cannula—initially allow the
uterus to involute around the cannula
iv. Complete evacuation with suction curettage
v. Role of sharp curettage unclear
b. Hysterectomy should be considered in women
older than age 40 y
Ill. Management after evacuation
a. Rhogam if Rh-negative
b. Serial SaO, monitoring in patients with uterine
enlargement greater than 14 weeks in size
c. Postevacuation hCG

hCG, human chorionic gonadotropin; PT, prothrombin time;
PTT, partial thromboplastin time; D&E, dilation and
evacuation; SaO,, oxygen saturation.

Coexistent Mole and Fetus

Coexistence of a fetus with molar change of the placenta is rare, occurring in 1 of
22,000-100,000 pregnancies.3'27'3°The majority of the relevant literature consists of
individual case reports, small series, and limited collective reviews. Both complete
and partial moles with a coexistent normal fetus have been reported. Most of these
twin pregnancies are diagnosed antepartum by ultrasound findings of a complex,
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cystic placental component distinct from the feto-placental unit, but in a few cases
the diagnosis is not suspected until examination of the placenta after delivery.
Medical complications such as early-onset, pregnancy-induced hypertension or
bleeding requiring termination of pregnancies are frequent, yet many patients can
deliver viable live births.

In a combined case series from Brazil and the United States, 60% of pregnancies
managed expectantly resulted in viable live births.3? The overall risk of gestational
trophoblastic neoplasia was 46%, increased in patients with higher hCG levels and
among patients with termination of pregnancy for medical complications.30 Among
72 patients with coexistent mole twin pregnancies reported from Japan, 45.2% of 31
patients who required evacuation during the second trimester for medical
indications subsequently developed postmolar gestational trophoblastic neoplasia,
significantly more than the 20.8% and 17.6% who delivered in the first and third
trimesters, respectively.28 Compared with singleton hydatidiform moles, twin
pregnancies with fetus and mole have increased risk for postmolar gestational
trophoblastic neoplasia, with a higher proportion of patients having metastatic
disease or requiring multi-agent chemotherapy.27_30 Major congenital abnormalities
have not been reported in surviving Neonates.

Postmolar Gestational Trophoblastic Neoplasia

Postmolar gestational trophoblastic neoplasia is a clinical diagnosis occurring after
evacuation of hydatidiform mole when hCG levels have a sustained rise or plateau,
indicating the need for evaluation and treatment. In 2000, FIGO standardized the
hCG criteria used for the diagnosis of postmolar gestational trophoblastic
neoplasia31 to include (Box 3). The role of repeat D&E in the setting of an hCG rise
or plateau is controversial. Some investigators have reported that repeat curettage
induces remission or influences treatment in less than 20% of patients, with uterine
perforation occurring in 4.8—8% of patients.sz'33 In contrast, Pezeshki and associates
report that 368 (68%) of 544 patients entered spontaneous remission after repeat
D&E, with no patients requiring hysterectomy for perforation.3* Patients with
persistent histologic evidence of gestational trophoblastic disease at second
curettage and those with hCG levels greater than 1,500 international units/L were
significantly less likely to respond to the second curettage.3* These retrospective
series included patients who received curettage performed for a variety of

indications, even when hCG values were falling after initial D&E.3%34
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Box 3. Diagnostic Criteria for Gestational
Trophoblastic Neoplasia

I. hCG criteria after molar evacuation

a. Sustained hCG level plateau =10% of 4 values
over a 3-wk duration

b. Sustained hCG level rise greater than 10% of 3
values over a 2-wk duration

c. Persistence of detectable hCG more than 6 mo
after molar evacuation

Il. Presence of metastatic disease

I1l. Histologic diagnosis of GTN

a. Invasive mole

b. Gestational choriocarcinoma

c. Placental site trophoblastic disease

d. Epithelioid trophoblastic disease

hCG, human chorionic gonadotropin; GTN, gestational
trophoblastic neoplasia.

Data from Ngan HY, Bender H, Benedet JL, Jones H,
Montruccoli GC, Pecorelli S; FIGO Committee on
Gynecologic Oncology. Gestational trophoblastic
neoplasia, FIGO 2000 staging and classification Int )
Gynecol Obstet 2003;83:175-7.

In a phase Il trial conducted by the Gynecological Oncology Group, 64 low-risk non-
metastatic gestational trophoblastic neoplasia patients underwent a second
curettage as initial management of gestational trophoblastic neoplasia.®® In this
study, 40% of the patients had a surgical cure and did not need additional treatment.
They observed one uterine perforation and one grade 3 hemorrhage. Three patients
were diagnosed with placental site trophoblastic tumors, which would have not been
detected before treatment without the second D&E.>® Patients treated with a
second curettage should be followed with weekly hCG values, similar to surveillance
after initial D&E. In a randomized trial, Hemida and associates report that the
amount of chemotherapy required to treat postmolar gestational trophoblastic
neoplasia was not affected by a second D&E.3® Long-term effects from a second
curettage, such as uterine synechiae and effects on future fertility, are unknown.

Gestational Trophoblastic Neoplasia

Apart from patients with placental site trophoblastic tumors and epithelioid
trophoblastic tumors, the clinical presentation of the patient with gestational
trophoblastic neoplasia is more important for determining treatment and outcome
than the precise histologic diagnosis.
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Histology of Gestational Trophoblastic Neoplasia

Postmolar gestational trophoblastic neoplasia refers to a clinical diagnosis after
molar evacuation on the basis of hCG values, most often without histologic
verification. Proliferative moles without myometrial invasion are treated on the basis
of hCG values. These cases lack radiologic or histologic evidence of myometrial
invasion. Invasive moles are diagnosed histologic all by the identification of direct
myometrial invasion by hydropic villi with trophoblastic proliferation by uterine
curettage or hysterectomy (Fig. 4). They rarely metastasize and are usually self-
limited, but are treated with chemotherapy to prevent morbidity and mortality

caused by uterine perforation, hemorrhage, or infection.>1?

Gestational choriocarcinoma is a pure epithelial malignancy, comprising neoplastic
intermediate trophoblast, cyto-trophoblast, and syncytiotrophoblast elements

without chorionic villi (Fig. 5).3 Cytologic atypia is common and most cases have high

mitotic counts. Aneuploidy is often identified.? Central necrosis and hemorrhage are
frequently observed in tumor nodules of choriocarcinoma. Patients with gestational
choriocarcinomas tend to develop early systemic metastasis, and chemotherapy is
almost always indicated when histologically diagnosed, even in the absence of

metastases.3'19

Placental site trophoblastic tumor is usually diagnosed by D&E or hysterectomy.
Histologically, it is characterized by absence of villi, proliferation of intermediate
trophoblast cells without syncytiotrophoblast cells and low mitotic counts.?3 Because
syncytiotrophoblast cells are lacking, relatively lower levels of hCG are secreted by
these tumors. Although the cells stain positively for human placental lactogen,
serum human placental lactogen is not a reliable tumor marker. Immuno-

histochemical staining is also diffusely positive for Mel-CAM and cytokeratin. Serum

free b-hCG subunit may be a marker for this disease.3’

Epithelioid trophoblastic tumors are very rare and most often histologically

diagnosed by curettage or cervical biopsy.3 They are also derived from intermediate
trophoblastic cells. They often arise in the cervix or lower uterine segment, invading
deeply into surrounding tissues. Microscopically this tumor comprises nests of
relatively bland intermediate trophoblastic cells with frequent eosinophilic to clear
cytoplasm and strong expression of p63’».2'3 A hyaline-like matrix and extensive
necrosis are usually observed. Epithelioid trophoblastic tumors can be misdiagnosed
as a squamous carcinoma. In general, placental site trophoblastic tumors and
epithelioid trophoblastic tumors can occur after any type of antecedent pregnancy.
They are not as sensitive to chemotherapy as other forms of gestational
trophoblastic neoplasia. The majority of patients who present with these lesions

confined to the uterus are treated by hysterectomy.s'21
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Fig. 4. In this gross photograph of an invasive complete mole treated with
hysterectomy, the hydropic villi make up the majority of the mole (black arrow). A
focus of myometrial invasion is present in the myometrium to the right of the large
intrauterine tumor (blue arrow).

Fig. 5. This high-power photomicrograph of gestational choriocarcinoma
demonstrates the multinucleated syncytio-trophoblast (black arrow) and polygonal
cytotrophoblast cell populations (white arrow). Hematoxylin-eosin stain, 340
magnification. Image courtesy of Dr. Siobhan M. O’Connor.
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Diagnosis and Pre-therapy Evaluation of Gestational Trophoblastic
Neoplasia

Postmolar gestational trophoblastic neoplasia is most frequently diagnosed on the
basis of hCG values as discussed above, without a histologic diagnosis. After non-
molar pregnancies, women with gestational trophoblastic neoplasia often present
with subtle signs and symptoms, making the diagnosis difficult.3® However, abnormal
uterine bleeding after any pregnancy should be evaluated with hCG testing to
exclude the diagnosis. Metastases of gestational choriocarcinoma have been
reported in virtually every body site and often produce abnormal bleeding from that
site. Central nervous system lesions may produce subtle neurologic symptoms or
dramatic symptoms of intracranial hemorrhage. Pulmonary lesions may present
clinically with signs and symptoms of pulmonary embolism, hemoptysis, or as
asymptomatic pulmonary nodules. Gestational choriocarcinoma should be
considered in any premenopausal woman presenting with metastatic disease from
an unknown primary site. A serum hCG determination and exclusion of normal
pregnancy are all that are required to diagnose metastatic gestational trophoblastic
neoplasia in these circumstances, which may spare the patient an unnecessary

surgical procedure to establish a diagnosis.?’""'8

When gestational trophoblastic neoplasia is diagnosed, immediate evaluation for
metastases is part of the anatomical staging system. Along with the history and
physical examinations, the following evaluation should be performed: complete
blood count, clotting function studies, renal and liver function studies, blood type

and screen, and determination of pre-therapy hCG level.>*°

Classification and Staging of Gestational Trophoblastic Neoplasia

Two systems are used to categorize patients with gestational trophoblastic
neoplasia. Both system correlate with clinical outcomes and identify patients at risk

for failure of treatment,319,31,42-44 Currently, the 2000 FIGO staging system(Table

2)31is the standard classification, but patients are also assigned a modified World
Health Organization (WHO) prognostic index score (Table 3). In one retrospective
study, the 2000 FIGO stage correlate better with outcome than the modified WHO

prognostic index score used at the investigator’s institution.*> A WHO risk score of 6

or lower is classified as low-risk, and scores higher than 6 are classified as high-risk.31

The primary treatment for most forms of gestational trophoblastic neoplasia is
chemotherapy, based on the individual patient’s risk. Because of the relative rarity of
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this diagnosis, very few randomized trials of therapy have been completed. Instead,
the majority of studies are retrospective analyses of single-instituting experiences,

yet these confirm high activity for a variety of agents in the treatment of gestational

trophoblastic neoplasia.3'19

Table 2. FIGO 2000 Staging and Classification of

GTN
FIGO Anatomical
Staging
Stage | Disease confined to the uterus
Stage |l GTN extends outside of the uterus, but is

limited to the genital structures
(adnexa, vagina, broad ligament)
Stage Il GTN extends to the lungs, with or
without known genital tract
involvement
Stage IV All other metastatic sites

Management of Low-Risk Gestational Trophoblastic Neoplasia

Primary remission rates of patients treated for low-risk gestational trophoblastic
neoplasia are high using a variety of chemotherapy agents.a'lg'46 Essentially all

patients with low-risk gestational trophoblastic neoplasia can be cured, usually
without the need for hysterectomy if fertility preservation is desired.

The most frequently used single-agent regimen with methotrexate and actinomycin
D are listed in Table 4.%6 The Gynecologic Oncology Group trial comparing weekly
intramuscular methotrexate 30 mg/m2 to bolus intravenous actinomycin D 1.25
mg/m2 is the largest randomized study completed in patients with gestational
trophoblastic neoplasia. Among 216 women treated in this trial, bolus actinomycin D
demonstrated a superior primary remission rate compared with weekly
methotrexate (70% vs 53%, P5.01).%” Primary remission rates with actinomycin D
regimens range from 69% to 94%.45 Similar primary remission rates have been
reported for multiday methotrexate regimens, ranging from 87 to 94% for 5 days
methotrexate and 74-93% for the 8 day methotrexate-folinic acid regimens.45 The
most recent Cochrane Review of randomized trials of treatment regimens for low-
risk gestational trophoblastic neoplasia concluded that actinomycin D regimen were
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more likely to produce primary remission with a higher risk of serious side effects.?®
The current National Comprehensive Cancer Network guidelines recommend initial
multiday methotrexate or methotrexate-folinic acid regimens, with actinomycin D
regimens for patients with contraindications for methotrexate therapy.19 Weekly

methotrexate is not recommended by National Comprehensive Cancer Network

guidelines based on the GOG trial.1%47

Moderate high-dose methotrexate infusion is not recommended because it had an
inferior sustained remission rate of 62% when retrospectively compared with the
84% sustained remission rate for patients treated with 8-day methotrexate—folinic

acid regimen (P,.001).1948

Serum hCG levels are monitored during chemotherapy and when hCG values
normalize, additional cycles of consolidation therapy are usually administered.
Surwit and Hammond49 report that treating low-risk patients with at least one cycle
of chemotherapy after the first normal hCG value reduced the relapse rate to 3%.
Multiple studies of patients with low-risk disease who received between one and
three cycles of consolidation therapy report relapse rates ranging from 0% to 8.4%,
with the majority Having relapse rates less than 5%.31947-50 The FIGO and National
Comprehensive Cancer Network recommend two to three cycles of consolidation

chemotherapy after hCG normalization.*?!

Early hysterectomy will shorten the duration and amount of chemotherapy required
to produce remission in low-risk disease.’¥™3 Therefore, a patient’s desire for
fertility should be evaluated at the onset of treatment. But postoperative
chemotherapy will still be needed as well as hCG monitoring similar to patients
managed exclusively with chemotherapy. If hCG values have not fallen by at least
10% over three cycles of therapy or have risen more than 10% over two cycles, or if

significant toxicity has developed, alternative therapy should be used.3* with an
hCG rise, the patient should be re-evaluated with examination and imaging for
evidence of new metastases and a new WHO risk score assigned .

Treatment should be changed to an alternative single-agent regimen unless there is
evolution to a high-risk score. In patients previously treated with multiday
methotrexate regimens, 5-day actinomycin D is preferred over the pulsed regimen

34-56 |f there is failure of

and will produce response rates of greater than 70%.
alternative single-agent chemotherapy, the patient should be treated with multi-

agent chemotherapy. Hysterectomy should be considered for refractory disease that
is confined to the uterus.’! Patients with non-metastatic disease, FIGO risk scores
lower than 4, and patients who do not have choriocarcinoma are less likely to
require second-line therapy than patients with metastatic disease, FIGO scores of 5
or 6, or histologic diagnosis of choriocarcinoma. Overall, 85-95% of patients in these
categories can be cured without multi-agent chemotherapy or hysterectomy. The
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over all cure rate for patients with low-risk disease approaches 1009%319,45-48,50-56

with recurrence rates less than 5%.

Table 3. Modified WHO Risk Scoring System as Adapted by FIGO

Scores 0 1 3 4
Age < 40 =40 — =
Antecedent pregnancy mole abortion term —
Interval months from index pregnancy <4 4-<7 7-<13 =13
Pretreatment serum hCG (iu/l) <10® 10°-<10* 10°-<10° =10°
Largest tumor size (including uterus) — 3—<5cm =5cm —
Site of metastases lung spleen, kidney gastro-intestinal liver, brain
Number of metastases - 1-4 5-8 >8

Previous failed chemotherapy — — Single drug 2 or more drugs

Management of High-Risk Gestational Trophoblastic Neoplasia

Patients with a FIGO risk score of 7 or higher should initially be treated with
aggressive multi-agent chemotherapy; surgery or radiation or both are often
incorporated into treatment. Survival reported by trophoblastic disease centers
exceeds 86%.3 In contrast to patients with low-risk disease, early hysterectomy does
not appear to improve the outcome in women with high-risk metastatic disease.51 It
is recommended that all patients with high-risk gestational trophoblastic neoplasia
be referred to specialists with experience in the management of this disease.>?!
Multi-agent regimens incorporate etoposide, with or without cisplatin, into cyclical
combination chemotherapy with high rates of success and lower acute toxicity.
Unfortunately, the cumulative dose of etoposide has been associated with increased
risk for leukemia. Currently, EMA-CO (etoposide, methotrexate, and dactinomycin
alternating with cyclophosphamide, and vincristine) is used most frequently (Table
5).3'19'57'58 Randomized studies, however, have not established the superiority of any

single regimen.

High-risk metastatic sites include brain, liver, and kidney lesions. Many patients with
high-risk metastatic sites of disease will require coordinated multimodality therapy
for optimal treatment. Even with intense chemotherapy, additional surgery may be
necessary in high-risk patients to control hemorrhage from metastases, remove
chemo-resistant disease, or treat complications to stabilize high-risk patients during

therapy.3'19 Patients with FIGO risk scores of 13 or higher have a higher risk of

mortality when treated initially with intense multi-agent therapy, especially if their
increased risk score is due to large tumor burden or metastases to the brain or
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liver.31958:59 patients with these characteristics may develop an initial massive
tumor response, with tumor lysis syndrome, catastrophic hemorrhage from
metastatic sites, multiple organ failure, myelosuppression, sepsis, and are at risk for
death early in the course of treatment. Relatively low-dose induction chemotherapy
with a 2-day regimen of cisplatin 20 mg/m2 and etoposide 100 mg/m2 repeated

weekly for one to three cycles appeared to reduce the risk of early deaths, in the

experience of investigators in the United Kingdom and others.>®>°

Table 5. Fourteen-Day Alternating Etoposide-Methotrexate-Actinomycin D/Cyclophosphamide-
Vincristine Chemotherapy for High-Risk Gestational Trophoblastic Neoplasia

Day Agent

Etoposide 100 mg/m* IV bolus

Actinomycin D 0.5 mg IV bolus

Methotrexate 100 mg/m* IV bolus, methotrexate 200 mg/m? 12 hours IV infusion
Etoposide 100 mg/m? IV bolus

Actinomycin D 0.5 mg IV bolus

Folinic acid 15 mg IM or orally every 12 hx4 doses—begin 24 h after methotrexate bolus
Vincristine 1 mg/m? (maximum 2 mg) IV bolus

8 Cyclophosphamide 600 mg/m? IV infusion

[~

IV, intravenous; IM, intramuscularly.
Chemotherapy is recycled at 14-day intervals. Modifications of this regimen are used for patients with risk scores higher than 13, central
nervous system metastases, and large tumor burden (see text).

Management of High-Risk Metastatic Sites of Disease

Management of cerebral metastases is controversial. Radiation therapy has been
used concurrently with chemotherapy in an attempt to limit acute hemorrhagic
complications from brain metastases. Whole brain irradiation combined with
systemic chemotherapy results in cure rates up to 75% among patients who initially
present with brain metastases.60 However, a similar primary remission rate has also
been reported among patients treated with modification of the EMA—-CO regimen
that incorporated High-dose systemic methotrexate infusion (1 g/m2) combined
with intrathecal methotrexate infusions.®! This approach relies on early
neurosurgical intervention for complications rather than brain irradiation.®! Others
report similar outcomes using intense multi-agent chemotherapy without intrathecal
methotrexate or radiation.®? The best treatment for liver or other high-risk sites of
metastases has not been established; these patients are most often managed with
highly individualized multimodality therapy, incorporating chemotherapy, with
potential surgical resection of isolated metastases, embolization of liver metastases,

or localized radiation therapy.3'19'63
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Resistant High-Risk Gestational Trophoblastic Neoplasia

Treatment of high-risk gestational trophoblastic neoplasia that is resistant to initial
chemotherapy is challenging. Sites of persistence, exposure to prior
chemotherapeutic agents and tolerance of prior therapy must be taken into
consideration.®!° Patients with relatively low-level hCG plateaus during EMA-CO can
often be salvaged with a regimen substituting etoposide-cisplatin (EMA/EP) for the
C0.31964 Other frequently used salvage regimens include alternating paclitaxel-
etoposide with cisplatin-etoposide, multiday etoposide-cisplatin regimens, or High-
dose chemotherapy with stem cell support.31964 Recently, programmed death ligand
1 has been identified in almost all gestational trophoblastic disease lesions and there
are reports of patients with drug resistant gestational trophoblastic neoplasia

salvaged with check-point inhibition using immunotherapy.5-%7

Agents such as pembrolizumab and avelumab neutralize programmed death ligand
1, enhancing immune native immunologic response to malignancies. In the initial
report, three of four patients with multidrug resistance had sustained remissions
after treatment with pembrolizumab.65 A subsequent case report documented a
patient with complete response to 6 months treatment with pembrolizumab,
resulting in a relatively short remission of only 6 months before hCG levels started
rising after completion of treatment.66 More recently, a phase Il trial of avelumab in
low-risk gestational trophoblastic neoplasia who had failed prior methotrexate or
actinomycin D was reported by You and associates.®’ Eight (53.3%) entered

sustained remission and one patient subsequently had a normal pregnancy.®” The
role of immunotherapy for treatment of gestational trophoblastic neoplasia remains
to be established. Current trials are investigating anti—programmed death ligand 1
therapy as single-agent therapy or combined with chemotherapy for gestational
trophoblastic neoplasia.

Chemotherapy is continued until hCG values have normalized, and this is followed by
at least two to three courses of consolidation chemotherapy for the purpose of
eradicating all viable tumor.3'19Despite using sensitive hCG assays and Maintenance
chemotherapy, up to 12.5% of patients with high-risk disease will recur after
achieving an initial remission.®87% Risk factors for recurrence in high-risk patients
include large-volume disseminated disease and inappropriate initial therapy.
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Surveillance After Treatment for Gestational Trophoblastic
Neoplasia

After hCG remission has been achieved, patients with gestational trophoblastic
neoplasia should be managed with serial determinations of hCG levels at 2 week
intervals during the first 3 months of remission and then at monthly intervals for at
least 12 months.

The risk of recurrence after 1 year of remission is less than 1% and is higher for
patients with high-risk gestational trophoblastic neoplasia.ﬁa_70 Sustained remissions
can be achieved in more than 50% of patients treated for an episode of recurrent
gestational trophoblastic neoplasia.®®®9 Therefore, high-risk patients should receive
hCG monitoring at 6 to 12month intervals beyond the first year of remission .

Contraception, preferably with oral contraceptive, should be used during
chemotherapy and the first year of remission after treatment of gestational
trophoblastic neoplasia. Because of the 1-2% risk for a second mole in subsequent
pregnancy, early ultrasound examination is recommended during all future
pregnancies in addition to histologic evaluation of the placenta, and post-delivery
hCG but there are no studies detailing the utility of these measures. There does not
appear to be an increase in the risk of congenital malformations or other
complications related to pregnancy.’t™”3

Savage et al74 conducted a survey in the United Kingdom comparing the incidence
of secondary malignancies and early menopause after successful treatment of
gestational trophoblastic neoplasia to rates observed in the normal population. They
report no increased risk for patients treated with methotrexate/folinic acid or EMA-
CO, but an increased risk for leukemia in patients treated with prolonged exposure
to etoposide and alkylating agents. Oral and pharyngeal cancers, melanoma, and
meningioma had an apparent increased risk, but the study was limited in small
numbers of malignancies and relatively short-term follow up of patients treated with

EMA-CO.7*

Patients treated with single-agent chemotherapy had minimal effect on early or
premature menopause, whereas patients treated with EMA-CO had a 13% risk of

menopause at age 40 years and 36% by age 45 years. The risk of early menopause in

this group was increased in women treated after age 30 years.”®
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Placental Site Trophoblastic Tumors And Epithelioid Trophoblastic
Tumors

These neoplasms are comprised of neoplastic intermediate trophoblastic cells. They
are similar in behavior and treatment.®>*%7>77 The majority of patients with
placental site trophoblastic tumors and epithelioid trophoblastic tumors will be
diagnosed at the time of D&E for uterine bleeding and disease is limited to the
uterus or cervix. Because these lesions are not responsive to methotrexate and

actinomycin D, surgery is a main component of therapy.3'19'75'77 Radiologic staging
similar to other forms of gestational trophoblastic neoplasia should be performed
before treatment. Rare patients with localized lesions have been cured with uterine
curettage or myometrial resection and chemotherapy, but most have diffuse uterine
disease and hysterectomy is usually incorporated into treatment.>*%7>77 The most
important factors influencing survival are FIGO stage and, in some series, prolonged
interval since the antecedent pregnancy. Chemotherapy with EMA/EP, paclitaxel-
cisplatin/etoposide-cisplatin combination, or multiday etoposide-platin regimens are

usually used to treat high-risk localized disease or advanced stage lesions. 3,19,75-77

Summary

Most women with all forms of gestational trophoblastic disease can be successfully
diagnosed and treated with preservation of their reproductive function. It is
important to manage molar pregnancies properly to minimize acute complications
and identify postmolar gestational trophoblastic neoplasia promptly. It is
important to individualize therapy for women with all forms of gestational
trophoblastic neoplasia based on known risk factors, using less-toxic therapy for
patients with low-risk disease and aggressive multi-agent therapy for those with
high-risk disease.

Patients with high-risk gestational trophoblastic neoplasia should be evaluated and
treated at centers or with consultants experienced in the complex multimodality
treatment of these patients.
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