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ABSTRACT 
 
Administration of chemotherapeutic agents followed by interval debulking 
surgery has been reported to be non-inferior to primary debulking surgery (PDS) 
and adjuvant chemotherapy. Limitation of human and nonhuman facilities for 
optimal surgical intervention makes Neoadjuvant chemotherapy (NACT) a 
desirable alternative in resource-limited settings. NACT is gradually becoming 
an acceptable alternative in centers with limited facilities for comprehensive 
PDS. Moreover, some recent studies have described NACT as being non-
inferior to the gold standard of PDS although it is important to note that strict 
patient selection remains an important criterion and serve as the hallmark for 
the success of NACT. This review aimed to explore the essence of NACT for 
gynecological malignancies, its challenges as well as prospects for resource–
limited settings. 
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INTRODUCTION 
 
Neoadjuvant chemotherapy, (NACT), was first 
described in 1982 by Frei when it was found useful in 
the treatment of head and neck cancers especially 
when patients presented with inoperable tumors.[1] 
Among these patients, surgery tend to be inadequate, 

leaving large residual disease and limiting chances of 
survival in comparison with most early stage tumors 
in which surgery was the initial treatment of choice 
and complete resection was achievable with minimal 
morbidities.[2–5] Therefore, NACT has been described 
as chemical cytoreduction of chemo-sensitive tumors 
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which are done before any significant attempt is made 
at surgical reduction of such tumors.[6] 

In most developing countries, late 
presentation remains a major challenge to successful 
management of most gynecologic malignancies as 
patients often present in the advanced stage of the 
disease and, at times, can only be offered 
symptomatic treatment.[7] Traditionally, post-surgical 
adjuvant therapies have included chemotherapy 
and/or radiotherapy depending on the tumor biology. 
The latter was best for large, unresectable but 
responsive tumors or resectable tumors with potential 
high surgical morbidities. [8–10] Moreover, the primary 
chemotherapy could be curative or palliative and may 
serve as radiosensitizer while also helping to 
significantly improve symptoms’ control in chemo-
sensitive tumors.[11] However, in resource-limited 
settings, the most appropriate option of care most 
often depends on available treatment options and 
expertise.[10]  
 
Optimal Debulking Versus Neoadjuvant Treatment 
 
The concept of maximal or optimal debulking has 
varied from that in which the largest residual tumor 
after surgery has diameter of less than 2cm to that of 
no residual tumor. This approach to cytoreduction 
which requires leaving no residual tumor in any form 
has been described as 'complete' or 'R0' surgery. [2,12–

16] Factors contributing to the eventual outcome of 
optimum debulking surgery include surgical skills, 
training, experience, infrastructure, and tumor 
biology as well as disease burden in terms of stage, 
spread, size and site. [2,14]. NACT followed by surgery 
has helped to demonstrate improved perioperative 
outcomes in form of optimal cytoreduction, decreased 
blood loss, and reduced length of hospital stay.[6] On 
the other hand, pre-operative poor performance status 
of the patients resulting from poor nutritional and 
immunological status, anemia, hypoalbuminemia, 
late presentation, histopathology of the tumor, age as 
well as presence of co-morbid conditions such as 
obesity among others have contributed negatively to 
the overall outcome of the patients.[10,17] 

In a comparative examination of the cost 
effectiveness of NACT and primary debulking 
surgery (PDS), a recent US economic–simulated 
study reported that, in the short term, NACT was 
associated with huge savings in cost and was 
associated with over a thousand fewer cancer-related 
deaths.[18] The authors also reported gain in the 

quality-adjusted life-years (QALY) for about 1715 
simulated patients thereby making NACT an 
important treatment strategy for all outcomes with an 
overall conclusion, following sensitivity analysis, 
that NACT is cost-saving while offering improved 
outcomes.[18] This is in tandem with a similar reports 
by both Rowland et al and Forde et al in 2015.[19,20] 

Currently, in most resource-limited settings, 
the management of gynecological cancers depends on 
the stage at presentation and extent of disease, 
available expertise, tumor biology including type and 
grade, presence or absence of co-morbidities and 
availability of funds. Available options of care 
include chemotherapy, surgery, radiotherapy, and 
immunotherapy depending on the tumor biology as 
most often, combination therapy involving two or 
more of these options are advocated although a 
multidisciplinary approach is highly recommended in 
current treatment strategies. However, the different 
forms of cancer management vis-à-vis surgery, 
systemic medications, radiation therapy or palliative 
care have always been expensive and inaccessible. 
[1,10,12,21–23]  

NACT often involves the administration of 
three to four cycles of specific, tumor–sensitive 
chemotherapy followed by surgery – interval 
debulking surgery (IDS) midway and subsequent 
completion of the remaining cycles of chemotherapy 
after the surgery.[24] Operative morbidities are 
reduced with lower blood loss, less need for intensive 
care and/or prolonged post-operative hospital stay as 
well as reduction in post-operative infections – these 
are the attributes that make NACT an alternative of 
interest for resource–limited settings.  
 
Forms of Chemotherapy 
 
These include adjuvant, adjunctive and neoadjuvant 
forms of chemotherapy.[25] Adjuvant chemotherapy 
involves administration of cytotoxic drugs to patients 
after complete resection of the tumor to treat 
micrometastasis unlike adjunctive chemotherapy in 
which drugs are administered when there is 
incomplete tumor resection. However, in neoadjuvant 
chemotherapy, cytotoxic drugs are administered 
before surgery to shrink or downstage the tumor thus 
making resectability less difficult and less radical 
thereby improving local control and survival. 

There are several documented advantages of 
NACT and reasons for its preference to PDS.[2,5,11–

13,19,26–29,30–32] These include the fact that: (i) NACT 
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may decrease tumor bulk and extent of spread such 
that optimum cytoreduction becomes more feasible; 
(ii) NACT may improve patient’s performance status 
and quality of life[3]; (iii) PDS often requires hospital 
admission while NACT can be administered in an 
outpatient setting without much delay; (iv) PDS may 
delay the commencement of adjuvant chemotherapy 
because of the potential of chemotherapy to interfere 
with wound healing although preoperative 
laparoscopic assessment has been reported to 
circumvent this where feasible[33]; and (v) when 
surgery is not curative, it is believed that residual 
cancer cells may multiply while the patient awaits 
recovery from surgery before the commencement of 
chemotherapy.[13] Although the last point is expected 
to be an advantage for chemo-sensitive tumors, it may 
end up being counterproductive in settings where 
patients have aversion for chemotherapy. 
 
Approach to Neoadjuvant Chemotherapy 
 
Strict patient selection is of great importance in 
adopting NACT and this should be adhered to in all 
cases to achieve optimal result. Prior to 
commencing NACT, the gold standard globally is 
to have core biopsy of the primary tumor or one of 
the metastatic sites to establish tissue diagnosis. 
However, in some cases like ovarian cancers, 
transvaginal ultrasound-guided biopsy or fine-
needle aspirate for cytology in addition to serum 
CA-125/CEA ratio greater than 25 have been 
considered as acceptable alternatives – options of 
which are available in some resource-limited 
settings.[8,11,13,31,34] In settings with advanced 
radiological facilities and expertise, radiological 
staging is currently preferred to surgical staging in 
order to reduce tumor spread when taking biopsy.[35]  

NACT followed by IDS will serve as an 
important alternative in centers with limited facilities 
for comprehensive PDS. Moreover, some recent 
studies have described NACT as being non-inferior to 
the gold standard of PDS.[5,8,13,27,31] It is important to 
re-emphasize that the success of NACT however 
begins with good patient selection.[15,26] In a recent 
Cochrane review, the authors reported no difference 
in overall survival, OS (1521 women; HR 1.06; 95% 
CI = 0.94 to 1.19) and progression-free survival, PFS 
(1631 women; HR 1.02; 95% CI 0.92 to 1.13) when 
patients with NACT followed by IDS were 
compared to those who had PDS followed by 

chemotherapy [13]. In the same review, it was 
reported that NACT may reduce the risk of serious 
adverse events, especially those around the time of 
surgery such as need for bowel resection and stoma 
formation.[13] Compared to PDS, available data 
from the same review by Coleridge et al[13] also 
suggested that NACT has the potential to lower the 
risk of: (i) additional need for blood transfusion 
(risk ratio (RR) 0.80; 95% CI 0.64 to 0.99; low 
certainty evidence); (ii) venous thromboembolism 
(RR 0.28; 95% CI 0.09 to 0.90; low-certainty 
evidence); (iii) infection (RR 0.30; 95% CI 0.16 to 
0.56; moderate-certainty evidence); (iv) the need for 
stoma formation (RR 0.43, 95% CI 0.26 to 0.72; 
moderate-certainty evidence); and (v) bowel 
resection (RR 0.49, 95% CI 0.26 to 0.92). 
 
Concerns About Using Neoadjuvant Chemotherapy 
 
There have been several concerns about NACT, and 
these include (i) an apparent delay in the time taken 
before the removal of the tumor which may 
compromise the woman’s survival and prognosis 
of the disease. This implies that in patients without 
any response to chemotherapy, administration of 
NACT risks delaying appropriate treatment[36]; (ii) 
risk of chemotherapy-induced fibrosis which may 
eventually lead to incomplete cytoreduction at 
surgery; (iii) the possibility of NACT to effectively 
shrink cancer deposits but leave microscopic 
diseases that will evade conventional surgical 
removal although laparoscopic and robotic 
surgeries have been adopted to reduce the impact of 
this concern in high income countries[37]; and (iv) the 
possibility of postoperative chemo-resistance if too 
many cycles of NACT are administered 
preoperatively although one meta-analysis has 
reported a negative association between overall 
survival and the number of NACT cycles 
administered;[30] and (v) unlike NACT, PDS tend to 
have the advantage of reducing the tumor bulk as well 
as the number of cancer cells, thereby enhancing the 
drugs’ penetration of the tumor cells and reducing the 
risk of developing chemo-resistance. 
 
Neoadjuvant Chemotherapy in Specific 
Gynecologic Cancers 
 
Cervical Cancers:  
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One major motivation for applying NACT in the 
treatment of cervical cancer was to reduce tumor bulk 
so as to facilitate surgical resection.[38] Moreover, 
NACT has contributed significantly to tumor 
shrinkage and down-staging of initially inoperable 
cervical cancers to lower, operable stage.[38–41] 
Although some studies have failed to establish 
significant impact on survival following NACT 
compared to surgery alone especially among early 
stage cancers,[39,42,43] Iwata et al (2016) and 
Rydzewska et al (2012) among other studies have 
demonstrated some advantages of NACT, in carefully 
selected patients, such as reduction in risk factors for 
lymph node metastasis, vascular invasion, 
improvement in cure rate, safety and improvement in 
down-staging of tumors as well as suppression of 
remote metastasis.[10,25,38,44–47] Significant 
improvement on overall survival and disease free 
survival periods have also been documented.[43,48,49] 
Although there exists few areas of controversies in 
terms of patient selection, determination of cervical 
bulkiness and types/dosage of chemotherapy 
combination, both NACT and chemoradiotherapy 
methods have been described as reasonable treatment 
modalities for improving the quality of life (QoL) of 
patients with cervical cancer before surgery.[23,45,50–52] 
A recent systematic review and metaanalysis of 6 
retrospective studies and one randomized controlled 
trial (RCT) favoured combined chemoradiotherapy 
over NACT followed by surgery but this is feasible 
where the required facilities are fully available.[53]  
 
Ovarian, Fallopian Tube and Peritoneal Cancers:  
 
The use of NACT is mostly studied among patients 
with ovarian malignancies as they often present with 
advanced-stage tumor when optimal cytoreduction is 
feasible in less than 40%.[2,3,8,12–15,28–32,54–56] 
Documented advantages of the NACT approach 
include a risk reduction of perioperative morbidity 
and a higher rate of optimal resection than PDS.[36] 
However, it is noted that the possibility of attaining 
complete cytoreduction depends on several factors 
like the spread of the disease, the molecular features 
of the tumor, its microenvironment and the skills of 
the gynecologic oncology surgeon.[12] Variables often 
associated with increased likelihood of NACT use 
included age above 50 years, presence of additional 
co-morbidities, advanced-stage of disease at 
presentation, and higher-grade epithelial ovarian 
cancer as available evidences suggested that these 

patients potentially have greater risk for adverse 
events but tend to do better when they receive NACT 
instead of PDS.[57,58] In justifying the importance of 
carefully selecting suitable patients, positron 
emission tomography, magnetic resonance imaging 
and/or computed tomography have been used, in 
additional to the outlined clinical criteria, for patients’ 
selection and assessment of tumor resectability with 
satisfactory response in centers with such 
facilities.[33,35,59]  

Meanwhile, the possibilities of chemo-
resistance have remained the main concern [60] 
although results from a Cochrane review claimed 
NACT is non-inferior to PDS.[13] Additionally, 
NACT offers a potential for an improved QoL for the 
patient[13] although another recent but limited 
systematic review and metaanalysis of three RCTs 
and 2 observational studies reported no clinically 
important difference in the QoL of patients 
undergoing either PDS or NACT.[61] Moreover, 
clinical outcomes of patients with complete 
cytoreduction were reported to be significantly better 
for PDS group compared to the NACT followed by 
IDS group. This implied that surgical achievement of 
no gross residual disease has different prognostic 
relevance for the two types of treatment modalities 
and should be the target of the surgeons. [12,62–64] 
 
Corpus Uterine Cancers:  
 
Most patients with endometrial cancer present in 
early stage and are cured with surgical intervention 
alone. Chemotherapy is however offered as the main 
treatment modality in advanced disease stage which 
occurs in about 10–15% of all newly diagnosed 
cases.[36] Meanwhile, adjuvant treatment 
recommendations for uterine cancers remain 
controversial and complicated as there are relatively 
few treatment options for metastatic diseases. Trials 
in cancers which are associated with older age and 
with obesity, have been challenged by worsening co-
morbidities and cytotoxicity.[65] Patients’ selection is 
critical among this category of people because of the 
different types, classes and grades of uterine cancers 
which subsequently impact on response and survival. 
According to de Lange et al (2019), NACT followed 
by IDS is a suitable non-inferior treatment strategy 
for patients with advanced endometrial cancer who 
are considered unsuitable for PDS regardless of 
histopathologic subtype.[66] This buttressed an earlier 
report, by Vandenput et al (2009), that NACT 
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followed by interval cytoreductive surgery was a 
reasonable option for endometrial cancers with 
transperitoneal spread.[67] 
 
Vulvar Cancers:  
 
The location of these cancers as well as the mode and 
time of presentation makes primary surgical approach 
to be preferred. However, the treatment approach of 
locally advanced vulvar cancer has significantly 
changed in the last few decades sequel to the recent 
advances in new drugs and chemotherapy 
development. It has gone from a primarily surgical 
management, based on major procedures in the past, 
to a more individualized management aimed at a 
better control of the disease, reduced toxicity, and 
improved quality of life for patients.[68,69] The use 
NACT involving Paclitaxel and Cisplatin with or 
without ifosfamide followed by surgery has been 
documented to be a viable therapeutic option for 
locally advanced vulvar cancers and associated with 
improved QoL.[1,23,70] 

The argument against PDS for vulvar cancers 
remains that the extent and site of resection often 
predispose the patients to worse morbidities,[36,71] 
hence the preference for NACT in order to achieve 
some degree of debulking and avoid the morbidity 
from such extensive surgery.[36] Moreover, NACT is 
useful for preservation of sexual function and the anal 
sphincters in younger patients.[72] In a report by 
Raspagliesi et al (2014), the presence of positive 
margins after NACT and surgery as well as local 
recurrences, even in patients with negative margins 
seem detrimental. They therefore posited that 
additional studies are necessary to help in establishing 
the categories of patients who will benefit more from 
either of NACT plus surgery or chemo-radiotherapy, 
while considering the patients’ QoL and available 
surgical expertise in resource-limited settings.[70] 
Patients with unresectable tumors are expected to be 
managed with appropriate chemotherapy alone.[71] 
 
Vaginal Cancers: There are very few studies on the 
management of these cancers probably due to their 
rarity or rather because patients tend to present earlier 
and the management is often definitive with surgical 
interventions.[73] In separate case series by Benedetti 
Panici et al (2008) and Diao et al, (2017), the authors 
concluded that NACT followed by radical surgery is 
a feasible therapeutic strategy with good short and 
long-term results.[74,75] Vaginal reconstruction with 

excellent outcome has been achieved in a young 
patient following NACT.[76] 
 
Challenges of Adopting Neoadjuvant Chemotherapy 
in Low Resource Settings: 
 
Generally, challenges of cancer care are myriad and 
multifaceted presenting as limited availability and 
accessibility of facilities for diagnosis and optimum 
management, limited number of competent health 
care practitioners, affordability of care as well as 
regulatory and cultural barriers. [7,21,77] Worse still, the 
challenges for adopting NACT in low resource 
settings are equally numerous but quite surmountable 
and they include the following: 
i. Biopsies for Tissue Diagnosis: This is probably 

the most common challenge for the institution of 
NACT in resource-limited setting. However, as 
earlier discussed, FNAC, serum CA125/CEA 
ratio and ascitic fluid cytology can be reasonably 
employed in conjunction with radiological 
staging of inaccessible tumors especially if 
suspected to be ovarian in origin. 

ii. Consent: Most patients would rather have 
immediate relief from their current complaints 
than add the side effects of chemotherapy to the 
challenges. Detailed counseling and strict 
criteria for patient selection are both key to 
solving this challenge. There are cultural beliefs 
that chemotherapy is meant to kill the patient 
faster rather than treat her disease condition 
thereby contributing to refusal of the patient and 
her relatives to give consent for chemotherapy. 
Incorporation of survivors and palliative care 
practitioners into the counselling team will have 
great impact in establishing the right and 
appropriate information for the patients’ 
comprehension. 

iii. Funds: Most patients in developing countries 
pay out of pocket for cancer care and this poses 
a limitation or restriction to optimal care as 
majority are unable to gather the total cost 
required for care at once. Unfortunately, they 
occasionally mislead the healthcare providers 
into commencing treatment before stating that 
funds have been exhausted thereby creating 
unnecessary gaps in timing either for 
administration of chemotherapeutic agent or in 
the surgical intervention. It is always good to 
have an estimated total cost of care and explain 
the essence to both the patient and her relatives 
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before commencing treatment. In settings where 
payment for care is taken off the patients, 
acceptance of chemotherapy were hinged on 
factors such as documented success rate and 
convenience of treatment, agreeing with the need 
for the treatment, trust in the physician’s 
recommendation while factors that lead to 
refusal of cancer treatment included fear of side 
effects, concerns about the discomfort of the 
treatments and, occasionally, transportation 
difficulties.[78] 

iv. Multidisciplinary Tumor (MDT) Boards: The 
role of the radiologists, cytopathologists and 
histopathologists cannot be overemphasized in 
ensuring definitive diagnosis and in taking 
decisions for optimal care. So also, are the 
oncology nurses, medical oncologists, and other 
members of the cancer care team. These 
members are expected to meet regularly to 
review patients care and plan for further 
interventions based on available evidence from 
patients’ response which can be adapted from 
using a reproducible validated tool – the 
chemotherapy response score. [78–83] Lack of 
MDT boards in many centers is primarily due to 
lack of trained personnel in the specific areas of 
need while the available few hands are 
overstretched.[84] 

v. Blood Transfusion Services: The subsequent 
hematological needs of patients on 
chemotherapy warrant accessibility to functional 
hematologic and blood bank services. Prompt 
correction of hematologic derangements have 
significant role to play in the eventual outcome 
of the patient. 

vi. Facilities for Minimal Access Surgeries: Lack of 
facilities as well as competent surgeons in the 
field of minimal access surgeries for 
gynecological cancers have contributed 
immensely to the limits/extent of tumor 
debulking. [33,85] However, with appropriate use 
of NACT for relevant, well-selected, chemo-
sensitive cases, tumor bulk is reduced while 
surgical planes expectedly become better 
highlighted for a skilled surgeon to achieve 
much impact. 

vii. Newer drugs: Occasionally, newer drugs are 
introduced into the cancer care world with the 
expectation that it will be better in some ways 
than the current ones. Unfortunately, these are 
associated with 2 major problems which include 

cost [21] as well as non-inclusion of people in the 
resource-limited settings in the clinical trial 
validating such drugs.[86] It is hoped that 
documentation of experiences in all centers in 
the resource-limited settings will further support 
the agitation for inclusion in global clinical trials 
for newer drugs. 

viii. Follow up: Follow up of patients is a major 
challenge especially when they have 
experienced some relief. Some patients often 
claim they are now well while some will claim 
lack of funds especially for follow up 
investigations. Detailed explanation of the 
disease state as well as the goal of treatment will 
help in motivating the patients to complete their 
treatment. 

 
Prospects of Neoadjuvant Chemotherapy in 
Resource-Limited Settings:  
 
Despite the several challenges, there are potential 
prospects for adopting NACT in resource-limited 
settings and these include: 
1. Better outcome for patients with advanced 

disease: The overall survival and disease 
progression free period are marginally better in 
the local environment compared to PDS 
probably due to limitation of surgical skills 
among the practitioners. This is particularly 
important as there are more practitioners in the 
developing countries who primarily trained as 
gynecologists but practice gynecologic oncology 
simply out of interest compared to those 
practitioners who trained fully as Gynecologic 
oncologists.[84] However, availability of 
validated chemotherapy response scoring system 
makes it easy for the multidisciplinary team to 
review patients’ progress and make appropriate 
evidence-based decision. [78–83,87] 

2. Improved Quality of Life: With reduction in 
tumor mass and ascites following NACT, 
there is a great improvement in the overall 
QoL for these patients. Post operatively, they 
tend to have less morbidity and can resume 
further chemotherapy within the shortest 
possible time. 

3. Involvement in Clinical Trials: The 
adoption of NACT can provide leverage for 
participation in organized clinical trials that 
further benefit both the patients and the 
society. It has become imperative for 
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pharmaceutical companies and global 
clinical trial researchers to consider the 
potential differential responses of people in 
developing countries to newer drugs and to 
accommodate them in subsequent research 
activities. [86] 

4. International collaborations: Adoption of 
NACT will further enable international 
collaborations because of standardization of 
care and practice. In addition, it will help 
to reduce the bias often introduced by 
limited surgical facilities and put all 
patients on similar baseline for reporting, 
monitoring and for follow up. Increased 
collaboration between low income and 
high-income countries will significantly 
contribute to overcome most problems 
encountered in cancer care in the 
resource-limited settings as well as open 
new research frontiers, network and 
opportunities in the low-income countries 
which currently carry much of the global 
cancer burden.[77] 

 
 
 

CONCLUSION:  
 
The limitation of required surgical facilities 
particularly makes NACT a choice alternative for 
managing selected patients with gynecologic 
malignancies. The decision to institute NACT 
followed by surgery should be based upon clinical 
findings, radiologic findings, presence, or absence of 
co-morbidities as well as availability of expertise. All 
patients with gynecologic cancers should be managed 
by a multidisciplinary team as tumor board decisions 
are essential parts of comprehensive cancer care. In 
patients undergoing PDS, efforts should be made to 
leave no visible residual tumor and then followed by 
adjuvant treatment as appropriate. However, those 
patients who are planned for NACT, after careful 
selection, should receive three to four cycles of 
appropriate chemotherapy followed by IDS and later 
followed by additional cycles of chemotherapy to 
complete the required regimen. 

Adoption of NACT for management of 
gynecologic malignancies in resource-limited 
settings has the potential to positively influence the 
narratives of management outcomes for the patients. 
Further documentation of experiences from various 
centers in these settings will help in facilitating a 
properly conducted metaanalysis and thus contribute 
scientific evidence to current global practices. 
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