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Abstract. – OBJECTIVE: In this retrospec-
tive study, we compared the effectiveness and 
reliability of the third-line chemotherapies gem-
citabine and liposomal doxorubicin, in patients 
with platinum-sensitive ovarian cancer (OC). 

PATIENTS AND METHODS: The retrospec-
tive study included platinum-sensitive epithe-
lial ovarian cancer patients who had previous-
ly received paclitaxel and carboplatin thera-
py. Between 2013-2021, cross-matched 45 pa-
tients who received gemcitabine and 48 who re-
ceived liposomal doxorubicin as third-line ther-
apy were compared based on clinicopathologi-
cal characteristics, biomarkers, and blood can-
cer antigen (CA) 125 levels. Time to treatment 
failure, survival, and quality of life were addi-
tional objectives.

RESULTS: The study included a total of 93 pa-
tients. The reported mean survival durations for 
treatments, 19.45 months for gemcitabine and 
17 months for liposomal doxorubicin, did not 
statistically significantly differ (p=0.398). The 
mean CA 125 levels for the liposomal doxorubi-
cin and gemcitabine groups after treatment were 
54.4±11.4 U/ml and 54.7±11.1 U/ml, respectively. 
There was no noticeable difference between the 
treatments when comparing the postop CA 125 
value (p=0.37).  

CONCLUSIONS: For both pegylated liposo-
mal doxorubicin (PLD) and gemcitabine as sin-
gle agents in the third line, our data revealed 
comparable effectiveness results, and there was 
no substantial difference in progression-free 
survival (PFS) for recurrent ovarian cancer. 
These therapies were tolerated with an expect-
ed incidence of hematological toxicities. 
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Introduction

Ovarian cancer is the second most common gy-
necological cancer with the highest mortality rate. 
It is a heterogeneous disease with varying clinico-
pathological characteristics and prognosis1. The 
important genetic risk factors for ovarian cancer 
are germline breast cancer gene 1 (BRCA1) and 
breast cancer gene 2 (BRCA2) mutations2. Due to 
the absence of apparent symptoms and the lack 
of a screening approach, the disease is diagnosed 
late, negatively affecting treatment response and 
increased mortality. Generally, cytoreductive sur-
gery is followed by chemotherapy for treatment3.

Response rates are comparable and limited despite 
significant advancements in treatment. Although 
most ovarian cancer patients have complete clinical 
remission following the first treatment, relapses can 
be seen in most cases4,5. Due to disease progression 
and multidrug resistance, the frequency of treatment 
may change once the disease relapse. Changes in 
anti-apoptotic signals, immune system regulatory 
mechanisms, and mutations that induce the excretion 
or inactivation of cytotoxic medications can all cause 
treatment resistance and a poor prognosis6,7.

Platinum is the key component of systemic thera-
py for ovarian cancer, and the emergence of platinum 
resistance is linked to a poor prognosis; platinum re-
sistance can occur as a consequence of disease re-
currence. Recurrent ovarian cancer can be divided 
into platinum-sensitive (relapsing 6-12 months after 
receiving platinum-based chemotherapy) and plati-
num-resistant (relapsing within six months after re-
ceiving platinum-based chemotherapy)8.
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Deoxycytidine analog gemcitabine (2’, 2’-di-
fluoro deoxycytidine) inhibits deoxyribonucleic 
acid (DNA) synthesis and has been shown9 to 
have antitumor effects in both in vitro and in 
vivo tumor models. Presently, metastatic pancre-
atic cancer, bladder, breast, and different malig-
nancies, including ovarian cancer, can be treated 
with gemcitabine either alone or in combination 
with other chemotherapeutics9. In the treatment 
of recurrent ovarian cancer, gemcitabine is ac-
tive as a single agent. However, there are certain 
side effects (fever, vomiting, peripheral edema, 
fatigue, proteinuria, etc.). It is a medication that 
can be administered as a quick infusion and is 
simple to use, often has mild toxicity, and is well 
tolerated10.

Pegylated liposomal doxorubicin (PLD) is 
one of the therapeutic drugs delivered in vesi-
cles called liposomes. Anthracycline doxorubicin 
hydrochloride is the main ingredient of pegylat-
ed liposomal doxorubicin. Pegylated liposomal 
doxorubicin was as effective as topotecan or gem-
citabine in patients with platinum-sensitive or re-
sistant ovarian cancer, according to the data from 
multicenter randomized studies11,12.

The mechanism of drug resistance in ovarian 
cancer is the focus of the research. Increased DNA 
repair is just one of several mechanisms. Genes, 
for instance, Matrix metallopeptidase 9 (MMP-9), 
phosphatase and tensin homolog (PTEN), multi-
drug resistance protein 1 (MRP1), adenosine tri-
phosphate (ATP)-binding cassette subfamily C 
member 2 (ABCC2), and neurogenic locus notch 
homolog protein 1 (NOTCH1) are associated with 
metastasis and tumorogenesis and cause treat-
ment resistance. They have been identified as a 
result of next-generation sequencing technology, 
and targeted drugs, and drug combination studies 
are being conducted. Studies13-15 on folate recep-
tor targeting, polyadenosine diphosphate-ribose 
polymerase (PARP) inhibitors, tyrosine kinase 
inhibitors, and different combinations with plat-
inum-based medications are a few examples of 
these. Access to new procedures for ovarian can-
cer patients was also necessary due to the latest 
advances in treatment13,16.

Patients and Methods

Participants
Ninety-three patients who did not respond to 

second-line therapy and were being monitored by 
the Department of Gynecology at the Cukurova 

University’s Faculty of Medicine were included in 
the study retrospectively between June 2013 and 
June 2021. A thorough medical history was taken, 
and a radiological assessment of tumor and meta-
static sites was performed. 

Inclusion Criteria
1. Patients who are at least 18 years of age or older.
2. Patients who previously received and failed at 

least two lines of standard systemic therapy 
for their cancer, such as chemotherapy or tar-
geted therapy.

3. Patients with adequate organ function, as de-
termined by laboratory tests and medical eval-
uation.

4. Patients who are willing and able to comply 
with study requirements, including regular 
follow-up visits and assessments.

Exclusion Criteria
1. Patients who have a history of severe or un-

controlled medical conditions, such as uncon-
trolled diabetes, uncontrolled hypertension, or 
severe renal or hepatic impairment, that would 
make them ineligible for treatment.

2. Patients with active, uncontrolled infections or 
known active viral hepatitis.

3. Patients with significant psychiatric or cogni-
tive disorders that would impair their ability to 
provide informed consent, comply with study 
requirements, or complete study assessments.

Study Design
The patients were separated into groups re-

ceiving PLD and gemcitabine. Forty-five pa-
tients received gemcitabine (Gemko®, Kocak 
Farma, Istanbul, Turkey), whereas 48 received 
PLD (Caelyx, GlaxoSmithKline Manufactur-
ing S.p.A, San Polo, Torrile, Italy). Every four 
weeks, PLD 50 mg/m2 was administered to the 
PLD group. Other patients received intravenous 
infusions of gemcitabine at a fixed dosage rate 
of 1,000 mg/m2 on days 1, 8, and 15 of a month-
ly cycle. At the beginning of each chemotherapy 
cycle, patients underwent a thorough physical 
examination, any side effects were reported, and 
a complete blood count was performed. CA 125 
levels were measured on day 10 of treatment, ev-
ery 4 weeks thereafter, and at the end of treat-
ment. Toxicity, response rate, overall survival, 
and progression-free survival were assessed.

The Scientific Research and Publication Ethics 
Committee of Cukurova University in the Field 
of Health Sciences approved the study, and each 
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participant signed an informed consent form after 
being informed of its details.

Statistical Analysis
SPSS 22 program (IBM Corp., Armonk, NY, 

USA) was used in the analysis of the data. The 
propensity score was used for crossmatching.  
Kolmogorov Smirnov test was used as the normal 
distribution test. Kaplan Meier survival analysis, 
Log-rank, Cox regression analysis, Mann-Whit-
ney, and Chi-square tests were used in the ana-
lyzes. A value of p<0.05 was considered statisti-
cally significant. 

Results

Patient Characteristics
Between June 2013 and June 2021, a total of 

93 patients were enrolled. Demographic informa-
tion about research participants is shown in Table 
I. Twelve of 93 patients (12.9%) were aged over 
65 years. Socio-demographic and clinicopatho-
logical traits were similar across treatments, and 
statistically significant differences between the 
groups were not detected (Table I).

The mean age was 54.4±11.48 in the PLD 
group and 54.7±11.10 in the gemcitabine group 

Table I. Sociodemographic variables of patient groups.

                              Platine sensitive thirdline CT n (%)

  Liposomal  Gemcitabine p
   doxorubicine

Age groups <50 15 (31.3) 13 (28.9) 0.760
 50-65 28 (58.3) 25 (55.6) 
 >65 5 (10.4) 7 (15.6) 
Menopause Premenopausal 14 (29.2) 13 (28.9) 0.976
 Postmenopausal  34 (70.8) 32 (71.1) 
Parity Nulliparous 2 (4.2) 5 (11.1) 0.136
 1 birth 1 (2.1) 4 (8.9) 
 ≥2 birth 45 (93.8) 36 (80.0) 
WHO obesity classification <18.5 0 (0.0) 0 (0.0) 0.228
 18.5-24.9 7 (15.9) 4 (9.3) 
 25-29.9 24 (54.5) 18 (41.9) 
 30-39.9 12 (27.3) 17 (39.5) 
 ≥40 1 (2.3) 4 (9.3) 
Infertility No 46 (95.8) 39 (86.7) 0.115
 Yes 2 (4.2) 6 (13.3) 
Comorbidities No  31 (64.6) 25 (55.6) 0.374
 Yes  17 (35.4) 20 (44.4) 
Debulking type Primary 42 (87.5) 35 (83.3) 0.575
 Interval  6 (12.5) 7 (16.7) 
Resection R0 28 (58.3) 22 (48.9) 0.361
 R1-2 20 (41.7) 23 (51.1) 
Stage 1 2 (4.2) 2 (4.4) 0.489
 2 4 (8.3) 1 (2.2) 
 3 38 (79.2) 40 (88.9) 
 4 4 (8.3) 2 (4.4) 
Lenfovascular invasion No  4 (8.9) 6 (15.0) 0.383
 Yes  41 (91.1) 34 (85.0) 
Lymph node dissection (LND) No  28 (58.3) 24 (53.3) 0.722
 Only pelvic 2 (4.2) 1 (2.2) 
 Pelvic paraaortic 18 (37.5) 20 (44.4) 
Seccytoreduction No 41 (85.4) 38 (84.4) 0.896
 Yes 7 (14.6) 7 (15.6)
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(p=0.914). After comparing the treatments, it was 
discovered that there was no discernible variation 
in the postop CA 125 value (p=0.370) (Table II).

Resection and stage were revealed to be sig-
nificant factors when the lifespans of the patients 
were compared. It was discovered that patients 
with complete resection (R0) and patients in the 
early stages have longer average life expectancies 
(Table III).

It was revealed that the Cox regression model 
designed to predict life expectancy is significant; 
the probability of mortality increased by 2.42 
times in patients who did not accomplish R0 re-

section and by 2.11 times in patients who under-
went interval surgery (Table IV).

Following the third-line treatment, the patient’s 
overall survival was compared (Figure 1). There 
was no statistically significant difference between 
the mean survival times for liposomal doxorubicin 
and gemcitabine (p=0.398), which was reported to 
be 19.45 months for gemcitabine and 17 months for 
liposomal doxorubicin (Table V).

The survival rates of patients for prognosis 
were compared after treatment was complete 
(Figure 1). Gemcitabine’s average survival time 
was 14.74 months and liposomal doxorubicin was 

Table II. Comparison of age and postoperative CA 125.

 Platine sensitive thirdline CT Mean Std. Deviation p 
 
Age Liposomal doxorubicine 54.4 11.48 0.914
 Gemcitabine 54.7 11.10 
Postop CA125 Liposomal doxorubicine 278.2011 410.68099 0.370
 Gemcitabine 416.2739 932.82309 

Table III. Comparison of the median life expectancy based on sociodemographic and clinicopathological characteristics.

                                            Median         95% Confidence Interval 

   Lower Upper p
   Bound Bound

 <50 44.7 35.8 53.6 
Age range 50-65 48.091 42.550 53.632 0.291
 >65 37.167 27.017 47.316 
 Nulliparous 48.833 37.333 60.334 
Parity 1 birth 52.000 10.988 93.012 0.481
 ≥2 birth 44.789 40.348 49.230 
 18.5-24.99 42.700 34.441 50.959 

WHO obesity classification
 25-29.99 46.056 39.341 52.770 

0.826
 30-39.99 46.480 37.944 55.016 
 ≤40 45.750 14.756 76.744 

Comorbidities
 No 45.479 39.699 51.260 

0.950
 Yes 45.394 38.663 52.125 

Debulking type
 Primary 46.809 41.931 51.686 

0.055
 Interval 36.000 26.811 45.189 

Cytoreduction optimation
 R0 51.585 44.456 58.715 

0.004
 R1 42.800 35.811 49.789 

Lenfovascular invasion
 No 50.750 37.437 64.063 

0.610
 Yes 45.092 40.289 49.896 

Seccyto reduction
 No 44.648 39.991 49.305 

0.433
 Yes 51.100 38.610 63.590 

Platine sensitive third-line CT
 Liposomal doxorubicin 48.927 42.759 55.095

 0.197
 Gemcitabine 41.875 35.832 47.918 

Stage 
 Early stage (1-2) 67.429 47.227 87.630

 0.006
 Advanced stage (3-4) 43.365 39.241 47.488
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15.24 months; there was no statistically significant 
difference between the two groups (p=0.992).

The total stable disease (SD) for all patients 
was 21.5%, the partial response (PR) was 3.2%, 

and the majority of patients (74.1%) showed pro-
gression. Among 45 patients who received gem-
citabine as a third-line treatment, 35 (77.7%) pre-
sented with progressive and 9 (20%) with stable 

Table IV. Cox regression results.

 B p HR                  95.0% CI for HR

    Lower Upper

Resection 0.886 0.001 2.425 1.440 4.085
Stage 0.787 0.092 2.197 0.880 5.482
Platine sensitive third-line CT 0.311 0.185 1.364 0.862 2.159
Debulking type 0.750 0.035 2.117 1.053 4.256

Figure 1. A, Overall survival (OS) analysis of groups. B, Progression-free survival (PFS) analysis of groups.
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disease. Among 48 patients who received PLD 
as a third-line treatment, there were 34 (70.8%) 
progressive disease (PD), 11 (22.9%) SD, and 2 
(4.1%) PR observed. In the gemcitabine group, 
thrombocytopenia was seen more frequently than 
in the other group (42.2% for gemcitabine, 12.5% 
for PLD) (Table VI).

Discussion

In this retrospective study, we compared pro-
gression-free survival, effectiveness, and toxicity 
in patients with platinum-sensitive recurrent ovari-
an cancer who received gemcitabine and liposomal 
doxorubicin as third-line therapy. The lifespans of 
the patients were compared, and it was found that 
resection results and stage were important deter-
minants. The reported mean survival durations 
for treatments were 19.45 months for gemcitabine 

and 17 months for doxorubicin. However, there 
was no significant statistical difference in their 
comparative effectiveness (p=0.398). No statis-
tically significant difference existed between the 
average survival times after liposomal doxorubi-
cin (15.24 months) and gemcitabine (14.74 months) 
treatments. The mean CA 125 levels for the lipo-
somal doxorubicin and gemcitabine groups were 
54.4=11.4 U/ml and 54.7=11.1 U/ml, respectively. 
There was no noticeable difference between the 
treatments when comparing the postop CA 125 
value (p=0.37). Grade 2/3 side effects and hema-
tologic toxicities had comparable frequency in the 
gemcitabine and PLD; neutropenia, anemia, and 
fatigue were the predominant toxicity.

Ovarian cancer has the highest mortality rate 
among gynecological cancers. Because recurrent 
ovarian cancer (ROC) is a heterogeneous disease 
with varying clinicopathological characteristics 
and prognosis, it affects therapeutic success, and 

Table V. Means for survival time. 

Platine sensitive                                Mean
 third-line CT
 Estimate Std. Error                  95% Confidence Interval

   Lower Bound Upper Bound

Liposomal doxorubicin 17.038 2.287 12.556 21.520
Gemcitabine 19.450 1.881 15.762 23.138
Overall 18.500 1.449 15.659 21.341

Table VI. Side effects and clinical response.

PLD: pegylated liposomal doxorubicin; CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease.

 Gemcitabine group (%) PLD group (%)

Side effects G1 % G2 % G3 % G1 % G2 % G3 %

Fatigue    6 13.3 14 31.1 2 4.4 4 8.3 12 25.0 2 4.1
Nausea-vomiting 3 6.6 10 22.2 4 8.8 3 6.2 10 20.8 2 4.1
Constipation 2 4.4 6 13.3 1 2.2 3 6.2 4 8.3 1 2.0
Rash 3 6.6 7 15.5 1 2.2 1 2 3 6.2 1 2.0
Thrombocytopenia   11 24.4 6 13.3 2 4.4 1 2 3 6.2 2 4.1
Anemia 13 28.8 5 11.1 1 2.2 15 31.2 6 12.5 1 2.0
Neutropenia 7 15.5 9 20.0 1 2.2 3 6.2 15 31.2 1 2.0
Clinical Response

   n %     n %

PD   35 77.7     34 70.8  
SD   9 20.0     11 22.9  
PR   1 2.2     2 4.1  
CR   0 0     1 2.0  
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managing it is challenging17,18. Therefore, studies8 
focused on the use of less toxic and, better thera-
peutic approaches. 

The application of genomic profiling in the 
treatment of patients has been advanced by the 
development of next-generation sequencing. Indi-
vidualized precision medicine enables the priori-
tization of clinical trials of current treatments and 
increases the number of patients who will bene-
fit from chemotherapy, and targeted agents15,19,20, 
but traditional treatments are still utilized and are 
still important in nations with limited or no ac-
cess to these technologies.

The time of platinum-free exposure affects 
how recurrent ovarian cancer is treated in a clin-
ic. While individuals with a shorter platinum-free 
interval (PFI)  are routinely treated with a single 
non-platinum agent, patients with more than six 
months since their last dose of platinum are typi-
cally given a platinum agent or dual therapy con-
taining platinum.21 Gemcitabine and liposomal 
doxorubicin, the third-line chemotherapy alterna-
tives for patients with platinum-sensitive ovarian 
cancer, revealed no statistically significant differ-
ence in our study.

A permanent and practically relevant param-
eter in ovarian cancer trials is progression-free 
survival22 and the serum level of CA 125 is used 
to assess treatment response23. After comparing 
the treatments, it was discovered that there was 
no discernible variation in the postop CA 125 val-
ue. Liposomal doxorubicin and gemcitabine both 
had comparable efficacy based on these criteria. 
As response might not be sustained over the long 
term in patients with OC, it is necessary to choose 
a treatment with low toxicity. Neutropenia, ane-
mia, and fatigue were the predominant toxicity, as 
confirmed by the literature10,11,24.

There are not many single-agent comparisons 
as third-line therapy, the clinical activity of these 
agents can be used for research. The development 
of cytotoxic drugs with better features, such as 
PLD, and gemcitabine, has made it possible to use 
disease management approaches more effectively 
than in the past. New studies25 aim to use current-
ly available agents to administer treatments with 
better safety profiles, thereby reducing the need 
for combination therapies.

Even while genetic profiling enables the use 
of personalized and targeted drugs more con-
veniently, the use of these next-generation ther-
apeutics is constrained in developing countries 
due to the difficulty in accessing molecular tests, 
economic and sociocultural health policies, and a 

lack of infrastructure. Even if patients have the 
opportunity to access the tests, their access to 
these drugs is very limited, depending on their 
state. Due to this, countries like Turkey still prior-
itize traditional medical practices. A comparison 
of frequently utilized therapeutic agents was con-
ducted in this research.

Clinical research12,24 suggests that PLD and 
gemcitabine as a single agent, have modest effi-
cacy in patients with well-defined platinum-sen-
sitive ovarian cancer. Even though research26 ex-
amining the efficiency and safety of bevacizumab 
combination therapy has produced favorable out-
comes, by comparing patients who had received 
a single agent, we were able to observe both the 
differences in treatment options and the differ-
ences in toxicity from combination therapies in 
this study.

International and national health organiza-
tions, the pharmaceutical business, and employ-
ees should take steps to ensure that all patients 
have access to molecular diagnostics and novel 
therapeutics. Existing agents will remain import-
ant and in use until every patient can access novel 
drugs.

Limitations
The limitations of this study are that patient 

selection bias exists because the study was retro-
spective. The patient’s earlier chemotherapy reg-
imens and durations may have differed since the 
drugs were selected based on adverse effects or 
the patient’s treatment plan.

Conclusions

This is a rare retrospective study examining a 
third-line single-agent therapy for recurrent ovar-
ian cancer, comparing PLD with gemcitabine. 
This research contains important recommenda-
tions for treatment alternatives in patients with 
recurrent OC who have limited access to novel 
therapeutics. The overall cost of care per month 
for the PLD group was 250 Euros. Alternative 
options for treatment are assessed, especially if 
they are more cost-effective and effective. When 
a treatment option is more effective than the alter-
native but also more expensive, its efficacy should 
be worth the cost. According to the unit cost data 
shared by Cukurova University Hospital and most 
public hospitals, the cost of treatment per patient 
for the drugs used in the gemcitabine group is 224 
Euros.
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