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Background: In South Africa, the incidence of high-risk gestational trophoblastic neoplasia (GTN) and the impact of chemotherapy
outcomes are largely unknown. This study aimed to evaluate treatment outcomes and identify independent prognostic factors
associated with chemotherapy failure in women with high-risk GTN treated at a single tertiary institution in South Africa.

Methods: This retrospective descriptive study reviewed all women with high-risk GTN managed at Groote Schuur Hospital (GSH),
Cape Town, from January 2008 to December 2022. Clinical characteristics, treatment regimens, and outcomes were analysed.
Univariate logistic regression was used to assess factors associated with mortality.

Results: Of the 95 women treated for GTN during the study period, 34 met the inclusion criteria for high-risk disease. The median
age was 33 years, and 35.3% had ultra-high-risk scores (= 12). Most patients (76.5%) received EMA/CO (etoposide, methotrexate,
and actinomycin D alternating weekly with cyclophosphamide and vincristine) as first-line chemotherapy, with a complete
sustained remission rate of 88.2%. Mortality occurred in 11.8% of patients (two early and two late deaths), with ultra-high-risk
disease accounting for 50% of all deaths. Risk factors associated with mortality included non-molar antecedent pregnancy, high
metastatic burden, stage IV disease, and World Health Organization (WHO) scores > 12. Paclitaxel and etoposide alternating
biweekly with paclitaxel and cisplatin (TE/TP) was used in select patients, with favourable remission rates and manageable toxicity.
The study noted delays in diagnosis and treatment initiation in over one-third of patients, likely due to socio-economic barriers
and health system limitations.

Conclusion: High-risk GTN can be effectively treated in a resource-limited setting, with remission rates comparable to international
standards. However, early deaths and treatment-related toxicity remain concerning. Identifying patients at risk for poor outcomes
— particularly those with ultra-high-risk disease — can guide induction regimens and support tailored management strategies.
This is our institution’s first analysis of high-risk GTN, focusing specifically on treatment patterns, remission, and mortality among
women with high-risk GTN at a tertiary referral centre in South Africa, highlighting the need for improved diagnostic timelines and
expanded treatment capacity.

Keywords: high-risk gestational trophoblastic neoplasia, chemotherapy outcomes, prognostic factors, resource-limited setting,
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Introduction

Gestational trophoblastic disease (GTD) is a heterogeneous
group of rare tumours characterised by the abnormal
proliferation of trophoblastic tissue. The malignant tumours,
specifically, are commonly referred to as GTN." Quantification
of human chorionic gonadotropin (hCG) reflects the total
viable tumour burden and is relevant for GTN diagnosis and
treatment monitoring. Before initiating chemotherapy, GTN
staging is critical. Two systems are used to categorise GTN: the
International Federation of Gynaecology and Obstetrics (FIGO)
anatomical stage and the WHO prognostic score. They both
correlate with clinical outcomes and identify patients at risk for
treatment failure. Currently, the 2000 FIGO staging system is the
standard classification and is anatomically based. Patients are
also assigned a modified WHO prognostic index score based on

prognostic factors.>*

High-risk disease (prognostic score > 7) is typically treated with
multi-agent chemotherapy.® Ultra-high-risk disease includes
extensive liver, lung, or brain metastases, a WHO score > 12,
major bleeding, and an hCG level > 1 000 000 IU/L.® Early deaths
occur within four weeks of treatment, mostly due to respiratory
compromise resulting from haemorrhage within the thorax,
intraperitoneal or intracranial spaces, and secondary to the
tumour burden and resultant rapid tumour destruction that
occurs with chemotherapy.®

EMA/CO was first described by the Charing Cross Group in 1986.
Over time, this regimen has become the most common and
preferred first-line chemotherapy. Etoposide, methotrexate,
and actinomycin D, with etoposide and cisplatin (EMA/EP), was
initially developed as a second-line regimen and is often reserved
for first-line therapy in ultra-high-risk GTN due to greater relative
toxicity. The Charing Cross Group reported the use of induction
low-dose etoposide (100 mg/m?) and cisplatin (20 mg/m?) on
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days one and two every seven days, in select patients with a high
tumour burden. This almost eliminated the early death rate from
respiratory compromise and haemorrhage from 7.8% to 0.7%.
They also report a 94% remission rate with EMA/CO, achieved
by carefully excluding non-gestational tumours through genetic
analysis.

However, EMA/CO and EMA/EP are costly and toxic regimens,
requiring 1-2nightsofhospitalisation percycle,which contributes
to financial and psychosocial costs for patients. High-risk GTN
is responsive to a variety of multi-agent chemotherapies. The
efficacy of multiple regimens is also an important consideration,
as offering EMA/CO or EMA/EP to patients may not be accessible
or practically feasible in all cases worldwide, given differences in
available resources.

The overall survival for GTN is high. EMA/CO results in complete
response rates (71-78%) and has long-term survival rates (85—
94%).2 However, 14% of high-risk patients who receive EMA/CO
chemotherapy will require further treatment. Various salvage
chemotherapy regimens have been used, including EMA/EP. The
response rates for this regimen are high, with 75% of EMA/CO
failures (excluding placental site trophoblastic tumours [PSTT]),
achieving long-term survival with or without additional surgery.?
However, toxicity is a major problem.

The potential value of the TE/TP regimen is well documented,
especially in pretreated patients with GTN. The survival in
this group was not surprisingly low at 45%, because most
patients received two or more prior therapies or already failed
a platinum-based treatment (EMA/EP or bleomycin, etoposide,
cisplatin [BEP] chemotherapy). Survival in patients not previously
receiving platinum-based therapy but who had failed EMA/CO
was much better at 70%. Moreover, survival with TE/TP was also
good (75%) in patients needing to change treatment because
of toxicity to their previous therapy, which included EMA/EP.
The toxicity profile of TE/TP appears less problematic. Thus,
grade 3 or 4 neutropoenia and thrombocytopaenia occurred
less frequently in patients receiving TE/TP compared with EMA/
EP. Moreover, none of the patients receiving TE/TP experienced
neutropoenic sepsis, and none required dose delays.?

Despite the success of primary therapy with EMA/CO, roughly
30-40% of women with high-risk GTN will have an incomplete
response to first-line therapy or will relapse from remission and
require additional multi-agent chemotherapy, with or without
other treatment modalities. Risk factors for resistant or relapse
disease in most studies seem related to a large initial tumour
burden, inadequate primary therapy, and patients who defaulted
on potential treatments or were noncompliant in follow-up.?

In South Africa, the frequency of high-risk GTN is unknown.
There are no institutional studies on prognostic factors of
treatment response. Although previous studies by South African
institutions have reported on GTD, they did not focus on high-risk
GTN.%'%13 |n addition, the mortality rates (up to 40%) among
high-risk GTN patients from developing countries are high
and frequently associated with metastases, haemorrhagic
complications, septic shock, and disease progression.'* In this
scenario, social and economic factors and barriers to healthcare
may lead to patient presentation at advanced disease stages,
with death occurring within the first weeks of treatment.'*

Because GTN is potentially curable and affects young women of
reproductive age, it is extremely important to identify prognostic
factors to provide effective treatment and a greater chance of
survival."This study aimed to evaluate the response to treatment
in women with high-risk GTN who were treated at a single
tertiary institution in South Africa, and identify independent risk
factors for chemotherapy treatment failure.

Materials and methods

This was a retrospective descriptive study of all women with
high-risk GTN referred to our tertiary gynaecological oncology
unit, Department of Obstetrics and Gynaecology, at GSH in Cape
Town, Western Cape Province, South Africa, from the referring
hospitals in the Metro West from January 2008 to December
2022.

Inclusion criteria were patients registered and followed up at
the combined gynaecological oncology and radiation oncology
clinic at GSH with a WHO prognostic score > 7. We excluded
all patients with WHO prognostic scores < 7, PSTT, epithelioid

GTN (2008-2022)
n=95

PSTT ETT
n=1 n=1

Low-risk GTN
n=54

High-risk GTN
n=39

Lost to follow-up
n=1

Insufficient information
— n=4

Population analysis
n=34

Figure 1: Selection of patients with high-risk gestational trophoblastic neoplasia
ETT - epithelioid trophoblastic tumour, GTN - gestational trophoblastic neoplasia, PSTT - placental site trophoblastic tumour
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trophoblastic tumours, and patients lost to follow-up or whose
files had insufficient or incomplete clinical information.

Statistical analysis

Continuous variables were summarised as median (range) and
categorical variables as count (per cent). Univariate logistic
regression was performed to determine factors associated with
death. Odds ratios (OR) were reported as measures of association,
along with the corresponding 95% confidence intervals (Cl).
Statistical significance was set at p < 0.05. Stata 18 (StataCorp,
College Station, United States) was used for data analysis.

Results

Of the 95 women with GTN treated between 2008 and 2022
at our institution, 39 (41%) had high-risk GTN. A final study

population of 34 patients was identified (Figure 1). The patients’

median age at diagnosis was 33 years (range 14-59); 5.9% were
adolescents, and 29.4% were aged > 40 years. The median parity
was 1 (range 0 - 8). Index pregnancy type was complete mole in
23.5%, term pregnancy in 41.1%, and spontaneous abortion in
26.5% of women. The median pretreatment hCG level was 153
858 IU/L (25th and 75th percentiles: 2750 — 3 264 390 1U/L). At
diagnosis, pulmonary metastasis was observed in 58.8%, liver/
gastrointestinal tract metastasis was seen in 14.7%, and brain
metastasis was found in 8.8% of patients.

According to the 2000 FIGO staging system, 14.7% of the high-
risk GTN cases were classified as stage |, 2.9% as stage I, 58.8%
as stage lll, and 23.5% as stage IV. The median prognostic WHO
score was 10 (range 7-19), with 35.3% of women having ultra-
high-risk scores (= 12). The interval between index pregnancy
and treatment initiation was > 12 months in 38.2% of cases
(Table I).

First-line multi-agent chemotherapy consisted mainly of non-
platinum-based regimens (76.5%), principally EMA/CO, followed
by platinum-based regimens (23.5%) (Table Il). Two patients
(5.9%) received EP (etoposide and cisplatin) induction (1-3
courses) due to the large extent of the disease at presentation. No
patients received EMA/EP, BEP, or methotrexate and actinomycin
D (MAQ).

A total of four adjuvant surgeries were performed in 11.8% of
patients: hysterectomy (n = 2) and adnexectomy (n = 2). Adjuvant
radiotherapy was administered to three patients (8.8%): whole-
brain radiation at 24 Gy in 2 Gy fractions (n = 2) and spine
radiation at 16 Gy in 2 Gy fractions (n = 1).

Complete sustained remission was achieved in 88.2% of patients,
while death occurred in 11.8% (two early and two late deaths),
with a median follow-up of three years. Patients with WHO scores
> 12 had a mortality rate of 16.7% and accounted for 50% of
the total deaths in the cohort. One early death was associated
with ultra-high-risk GTN, and in one patient with a FIGO/WHO
score of 7-11. Early death was associated with heavy disease
burden, indicated by their high initial hCG values, and both were
characterised by non-molar antecedent pregnancies. Between
2008 and 2022, there were 12 patients with ultra-high-risk GTN
and one early death. Late deaths were caused by chemotherapy

Table I: Clinical characteristics of 34 South African high-risk
gestational trophoblastic neoplasia patients

33 (14-59)

Variable

Age, median (minimum
to maximum)

<20 2 5.9
20-39 22 64.7
> 40 10 294

Parity, median (range)

Antecedent pregnancy

Complete mole 8 235
Term pregnancy 14 41.1
Spontaneous abortion 9 26.5
Partial mole 1 2.9
Ectopic 2 59
Pretreatment hCG 153 858

(IU/L), median (IQR) (2750-3 264 390)

None 6 17.6
Lung 20 58.8
Liver/gastrointestinal 5 14.7
Brain 3 8.8
0 3 8.8
1-4 10 294
5-8 8 235
>8 13 38.2

Largest tumour, including uterus (cm)

<3 5 14.7
3-5 7 20.6
>5 22 64.7

FIGO stage (median) 3(1-4)

| 5 14.7
Il 1 29
1] 20 58.8
vV 8 235
WHO score (median) 10 (7-19)

<12 22 64.7
=12 12 353

Interval from antecedent pregnancy to chemotherapy (months)

<4 13 38.2
4-6 3 8.8
7-11 5 14.7
>12 13 38.2
Positive 13 38.2
Negative 21 61.8

FIGO - International Federation of Gynaecology and Obstetrics, hCG — human chorionic
gonadotropin, HIV — human immunodeficiency virus, IQR - interquartile range (25th to 75th
percentile)
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Table II: Treatment type and outcomes for high-risk gestational
trophoblastic neoplasia in 34 South African patients

Variable

First-line multi-agent chemotherapy

EMA/CO 26 76.5
Paclitaxel / Etoposide alternating with Paclitaxel

/ Cisplatin 8 235
Chemotherapy induction (EP) 2 5.9

Number of cycles of first-line chemotherapy

(median) 4 (1-8)

Regimens, n (median) 1(1-4)

Prior chemotherapy
Yes 1 29
No 33 97.1

Second-line chemotherapy

Yes 14 41.1
No 20 58.8
Yes 4 11.8
No 30 88.2
Yes 4 11.8
No 30 88.2

Adjuvant radiotherapy

Yes 3 8.8
No 31 91.2
Complete sustained remission 30 88.2
Death 4 11.8
Death in women with WHO score = 12 2/12 16.7
Yes 2 5.9
No 32 94.1

EMA/CO - etoposide, methotrexate, actinomycin D alternating weekly with
cyclophosphamide and vincristine, EP - etoposide and cisplatin, TE/TP - paclitaxel and
etoposide alternating with paclitaxel and cisplatin, WHO — World Health Organization

complications (two cases of bone marrow suppression/
neutropoenic sepsis).

Univariate logistic regression was used to assess factors strongly
associated with the risk of death. These included non-molar

antecedent pregnancy (OR 1.09, 95% Cl 0.10 to 12.07), number
of metastases > 8 (OR 4.0, 95% Cl 0.46 to 34.49), presence of liver
or brain metastasis (OR 4.0, 95% Cl 0.46 to 34.49), FIGO stage IV
(OR 4.0, 95% Cl 0.46 to 34.49), and an ultra-high-risk prognostic
risk score (OR 2.0, 95% Cl 0.24 to 16.36). The odds of death for
patients with WHO scores > 12 were double the odds of those
with WHO scores < 12 (p = 0.05). The odds of death increased
non-significantly by 17% for each additional unit increase in the
WHO score (p = 0.25). Although the odds of death seem higher
among women with WHO scores = 12 (OR 2.0), this finding is
based on only four deaths and should be interpreted cautiously.

Discussion

This study shows that our trophoblastic disease centre in South
Africa achieved a high remission rate in high-risk GTN. It is
noteworthy that this is the first such study in our institution and
shows what can be accomplished in treating high-risk GTN in
trophoblastic centres in the developing world. In our population,
death was associated with non-molar antecedent pregnancy,
greater metastatic burden, WHO score > 12, and FIGO stage IV
disease. Women with a FIGO prognostic score > 12 accounted for
35.3% of our patients. In the literature, the reported proportion of
these cases ranges from 14.3% to 21%.”'> Ultra-high-risk disease,
which is associated with poor survival, was only associated with
one early and one late death in our study.'>'8

The proportion of high-risk GTN (41%) in this cohort was higher
than rates in developed countries (2.7-6.3%), though lower than
those in other developing countries (58-74%).'*?? The rate of
non-molar antecedent pregnancy among our patients was as
high as in developed countries.”?* Regression analysis showed
the odds of death non-significantly increased by 9% for non-
molar antecedent pregnancy (p = 0.94), supporting the previous
reports of it being associated with an increased risk for treatment
failure, with significantly lower cure rates of GTN following term
pregnancy, abortion, or ectopic pregnancy.

Consistent with other studies in developing countries, the
interval between the antecedent pregnancy and treatment
initiation was > 12 months in 38.2% of our patients.'®?' A
longer interval from antecedent pregnancy is associated with
a higher disease burden and lower survival rates.'>?#?> A long
symptom-free period may delay diagnosis. Moreover, even when
symptoms are present, delays in diagnosis may occur due to

Table Ill: Univariate logistic regression analysis of clinical factors associated with death in 34 South African patients

Parity 0.37 0.09 1.47 0.16
Non-molar pregnancy 1.09 0.10 12.07 0.94
Pretreatment hCG (IU/L) 1.00 1.00 1.00 0.05*
Number of metastases = 8 4.00 0.46 34.49 0.20
Liver or brain metastasis 4.00 0.46 34.49 0.20
FIGO stage IV 4.00 0.46 34.49 0.20
WHO score > 6 1.17 0.89 1.54 0.25
WHO score = 12 2.00 0.24 16.36 0.05*
Interval between antecedent pregnancy and beginning chemotherapy > 12 (months) 0.50 0.05 5.39 0.57

*p<0.05

Cl - confidence interval, FIGO - International Federation of Gynaecology and Obstetrics, hCG — human chorionic gonadotropin, OR - odds ratio, WHO - World Health Organization
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social and economic conditions, limited access to medical care,
and physicians’ unfamiliarity with GTN.

EP induction chemotherapy was used in only 5.9% of patients.
EP induction chemotherapy was introduced in 1995, when the
experience of the Charing Cross Gestational Trophoblastic Disease
Centre was reported by Alifrangis et al.” They demonstrated
that for women with a high disease burden at presentation,
EP induction chemotherapy significantly improved survival
and reduced early deaths from 7.2% to 0.7%.” In our study, the
small number of patients receiving EP induction precludes a
meaningful evaluation of the effect of this type of treatment on
the occurrence of early death. Hopefully, the continued use of EP
induction will also reduce early deaths at our institution.

Regarding high-risk patients, the protocols adopted worldwide
for chemotherapy effectiveness (a remission rate of 90.6%)
consist of EMA/CO.%¢ In our study, EMA/CO was used as first-line
chemotherapy 76.5% of the time, with a remission rate of 92.3%.
Notably, 53.8% of patients receiving first-line EMA/CO required
second-line chemotherapy to achieve remission.

TE/TP have encouraging results in heavily pretreated patients. It
appears to have tolerable toxicity, though experience remains
quite limited.> Eight patients were treated with TE/TP as first-
line multi-agent chemotherapy in our population. Reasons
for TE/TP use included logistical challenges, COVID-19, and
poor performance status. The most common side effect of this
regimen was haematological, with 75% of patients achieving
remission.

Study strengths and limitations

The major limitation of this study is its retrospective design,
which may introduce selection bias. Because all patients in
this study received care at a trophoblastic disease centre, this
may also have introduced selection bias. The sample size was
small, affecting statistical significance analysis. However, the
study was the first analysis of high-risk GTN at our institution
and highlighted gaps in care, enabling improvements to our
treatment protocols and surveillance tools. It also contributes to
local literature and may be relevant to other low- and middle-
income settings.

Conclusion

This study demonstrates that high-risk GTN can be successfully
managed at a tertiary care setting in South Africa, with remission
rates comparable to those reported internationally. Despite the
challenges posed by advanced disease at presentation, limited
resources, and delayed treatment initiation, complete and
sustained remission was achieved in most patients. Mortality was
primarily associated with ultra-high-risk features, such as non-
molar antecedent pregnancies, extensive metastases, high WHO
scores, and FIGO stage IV disease. These findings underscore
the importance of early diagnosis, timely referral to specialised
centres, and the potential role of induction chemotherapy in
select patients to reduce early mortality. As the first study of
its kind from our institution, it highlights both the successes
and gaps in current care, providing a foundation for improved
treatment protocols, follow-up strategies, and patient education

- both locally and in similar low- and middle-income settings.
Further prospective, multicentre studies are needed to better
define optimal management strategies for high-risk and ultra-
high-risk GTN in resource-constrained environments.
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