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abstract 
Background low-grade serous ovarian carcinoma (lGSOC) is a rare histotype of epithelial ovarian carcinoma 
(EOC) that is associated with a high rate of KRAS and BRAF mutations, young age at diagnosis, indolent 
behavior, and resistance to standard platinum-based chemotherapy. Here we report details of advanced lGSOC 
cases treated with primary chemotherapy at our institution from 2009 to 2014.

Patients and methods We retrospectively reviewed the medical records of 17 patients with histology-
confirmed lGSOC, 6 of whom had measurable disease on computed tomographic scan when receiving first-line 
chemotherapy and were therefore evaluable for response. Response to platinum-based chemotherapy was 
documented using RECIST criteria and CA125 levels. 

Results One patient had a complete response, 2 had a partial response, 1 had stable disease and 2 patients 
progressed, resulting in an overall response rate of 50%. Of note was that 3 patients who partially responded 
to chemotherapy were started on tamoxifen maintenance and achieved good progression-free survival (up to 5 
years).
Conclusions Despite literature suggesting that lGSOC is much less sensitive to platinum agents than high-
grade serous ovarian carcinoma, our case series suggests that the response rate may be higher than previously 
reported and that tamoxifen may have a role as maintenance treatment.
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Introduction
Low-grade serous ovarian carcinoma (LGSOC) is a rare 
histotype of ovarian cancer, accounting for 5–10% of all 
ovarian tumors [1]. Compared to the high-grade subtype 
(HGSOC), LGSOC is characterized by younger age at 
diagnosis and indolent behavior. In addition, response to 
chemotherapy seems to be very poor, although most data 
refer to second-line setting [2, 3].
The clinical differences between LGSOC and HGSOC 
relate to different genetic aberrations: HGSOC is associ-
ated with genetic instability and early p53 mutation, while 
LGSOC seems to develop from serous borderline tumor 
(SBLT) via alteration of the RAS-signaling pattern and 
abnormal activation of the MAPK/ERK pathway [4].
Available data on LGSOC come largely from retrospec-
tive studies because the disease is relatively rate and his-
tological classification has been ambiguous, making pro-
spective studies difficult. The only prospective data avail-
able come from a phase II trial evaluating selumetinib in 
the recurrent setting [5]. The results were so promising 
that a phase III trial that is currently investigating use of 
a MEK inhibitor is underway (MILO study; clinicaltrials.
gov identifier: NCT 01849874).

On the basis of American data showing extreme chemo-re-
sistance of LGSOC, even in the first-line setting, we retro-
spectively analyzed cases of advanced LGSOC treated with 
first-line platinum-based chemotherapy at our institution.

Methods
Data were retrospectively collected from the medical records 
of patients diagnosed with LGSOC. Diagnosis was con-
firmed by review of specimens by a pathologist. Seventeen 
eligible patients were identified, 7 of whom had measurable 
disease on computed tomographic (CT) scanning when re-
ceiving first-line platinum-based chemotherapy. One patient 
wasn’t evaluable for response due to lack of clinical data 
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and therefore the remaining 6 cases were included in this 
analysis. Chemotherapy regimen was conventional 3-week-
ly carboplatin-paclitaxel 175 mg/mq in 3 patients, carbopl-
atin-paclitaxel as the MITO 7 trial protocol [6] in 1 patient, 
and 3 patients received carboplatin monotherapy due to poor 
clinical condition. Response to chemotherapy was assessed 
using RECIST criteria [7] and CA125 [8].

Results
All patients had histologically-confirmed LGSOC (G1 
serous ovarian cancer) diagnosed between October 2009 
and July 2013. Age at diagnosis was 36–69 years, 4 pa-
tients had stage IIIC disease, 1 patient had stage IV dis-
ease (cytology-confirmed malignant pleural effusion) ac-
cording to International Federation of Gynecology and 
Obstetrics (FIGO) staging, and the remaining patient had 
an invasive recurrence of SBLT. All but 2 patients had a 
normal body mass index, 5/6 patients presented with sig-
nificant CA125 elevation at diagnosis and 3 had ascites. 
Patients characteristics are summarized in Table 1.
Three of the six patients responded to first-line platinum-
based chemotherapy according to RECIST and CA125 
criteria: one patient had a complete response (CR), two 
had a partial response (PR), one had stable disease (SD) 

and two patients had progressive disease (PD), for an 
overall response rate (ORR) of 50%. Three patients un-
derwent interval debulking surgery (IDS), which achieved 
residual tumor of <1 cm in two patients. 
Time to second-line treatment was quite variable: the two 
patients who progressed on platinum were heavily symp-
tomatic and immediately received a new regimen; the pa-
tient who achieved a CR quickly progressed after comple-
tion of 6 cycles and required a second-line treatment after 
5 months; the patient with SD and the two patients who 
partially responded had a significant progression-free in-
terval (8 months, 2 and 5 years, respectively). Of note, all 
three of these patients received tamoxifen as maintenance 
after chemotherapy discontinuation. Patient outcomes are 
summarized in Table 2.

discussion
In our retrospective analysis of LGSOC patients receiving 
platinum-based chemotherapy, the ORR was 50% which 
is higher than expected. In a similar retrospective cohort 
of 25 patients with advanced LGSOC, Schmeler et al. [9] 
reported CR in 1 patient (4%), SD in 21 patients (84%), 
PD in 2 patients (8%); 10 patients (40%) had a >50% re-
duction in CA125 levels. Another paper from the same 
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table 1. Patient characteristics  

Pt Age Stage BMI Measurable disease CA125 Ascites (years)  (kg/m2) by RECIST elevation 

1 36 IIIC 27.3 yes yes no

2 69 IV 21.2 yes yes no

3 40 IIIC 18.4 yes yes yes

4 44 Inv Rec of SBLT 24.1 yes no no

5 57 IIIC 21.3 yes yes yes

6 53 IIIC 22.8 yes yes yes

BMI: body mass index; Inv Rec of SBLT: invasive recurrence of serous borderline tumor; pt: patient.

table 2. Response to first-line platinum-based chemotherapy 

Pt Chemotherapy Best response  Best response  IDS RT after  Time to  Tamoxifen
 regimen RECIST CA125  IDS second-line CHT maintenance

1 CBCDA-PTX q1w (MITO 7) SD SD yes < 1 cm 2 years yes

2 CBCDA-PTX q3w CR PR yes 0 5 months no

3 CBCDA q3w PD PR no − 0 months no

4 CBCDA-PTX q3w PR NA yes > 1 cm 5 years yes (3 years)

5 CBCDA-PTX q3w PR PR no − 8 months yes (6 months)

6 CBCDA q3w PD PD no − 0 months no

CBCDA: carboplatin; CHT: chemotherapy; CR: complete response; IDS: interval debulking surgery; MITO 7: MITO 7 study [8];  
NA: not applicable; PD: progressive disease; PR: partial response; pt: patient; PTX: paclitaxel; q1w: weekly; q3w: 3 weekly; RT: residual tumor; 
SD: stable disease.
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group focused on 53 cases of primary peritoneal low-
grade serous carcinoma (PPLGSC) [10]. Strong chemo-
resistance was documented, with 72% of patients having 
persistent or progressive disease at the completion of pri-
mary treatment. In the recurrent setting, chemo-sensitivity 
data are equally disappointing. In a study of 58 patients 
who received 108 chemotherapy regimens by Gershenson 
et al., the ORR was just 3.7% [11]. In the light of such 
data, the recent Gynecologic Cancer InterGroup (GCIG) 
Consensus for LGSOC has warned gynecological oncolo-
gists about the use of neoadjuvant chemotherapy in LG-
SOC patients [12]. 
Although our retrospective cohort is small in comparison 
to previous studies, all the histology samples were re-
viewed and the aim of the analysis was to provide some 
preliminary data and to highlight that some patients with 
LGSOC do respond to platinum-based chemotherapy. 
Both in our cohort and in previous reports the ORR in  
LGSOC patients is considerably lower than the 70−80% 
observed for first-line therapy in the HGSOC popula- 
tion [13]. Potential reasons for this may include the low 
mitotic index and abundance of calcified disease depos-
its in LGSOC, but the most likely explanations related 
to genetic factors and the different carcinogenesis path-
ways of these subtypes of ovarian cancer. The high rate 
of BRAF and KRAS mutations in SBLTs and LGSOCs 
has been highlighted in several papers [14, 15], but much 
is still unclear about the clinical significance of such mu-
tations in terms of both prognostic and therapeutic value. 
It seems that tumors harboring a BRAF mutation have a 
better outcome and are unlikely to require chemotherapy 
[16] but no data are available about KRAS/BRAF muta-
tion (the mutations are mutually exclusive) or MAPK/
ERK up-regulation and sensitivity to platinum. The 
next step in understanding how to treat LGSOC patients 
might be exploring the genetic profile, finding relation-
ships between DNA aberrations and sensitivity to che-

motherapy/target agents and to personalize therapy as 
much as possible.
Interestingly, the 3 patients who had a relatively long 
progression-free interval in our analysis (8 months to 5 
years) received tamoxifen as maintenance treatment. The 
activity of hormonal treatment in LGSOC has been al-
ready reported in the recurrent setting [17]; in a cohort 
of 64 patients the ORR was 9% and prolonged SD was 
observed for 62% of the 89 hormonal regimens. To the 
best of our knowledge there is no literature about giving 
tamoxifen as maintenance after platinum discontinuation 
in responders, but such an approach certainly deserves to 
be considered and further explored in larger cohorts.
Finally, it is worth mentioning studies of bevacizumab in 
combination with chemotherapy: in two cohorts of 13 and 15 
patients with recurrent, heavily pretreated LGSOC [18, 19],  
the ORR was 39% and 40%, respectively. There are no 
data about first-line bevacizumab therapy in this subset of 
patients and, unfortunately, our analysis could not provide 
any data because the only patient who received bevaci-
zumab plus carboplatin-paclitaxel was not evaluable for 
response. The addition of an antiangiogenic agent to the 
treatment of newly-diagnosed LGSOC patients (in com-
bination with platinum-based chemotherapy and then as 
maintenance) should be subject of further research.

Conclusion
While acknowledging the small number of patients and 
the retrospective nature of our study, it does show that 
some patients with LGSOC do respond to platinum-based 
chemotherapy. In addition, interesting observations about 
the use of tamoxifen as maintenance therapy in LGSOC 
patients who partially respond to chemotherapy provide 
directions for future research. Further studies on larger co-
horts are required to determine whether the ORR for first-
line platinum chemotherapy may be higher than expected 
are also required. 
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