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Abstract
Introduction: To identify risk factors and prognostic tools for 
epithelial ovarian cancer (EOC), an aggressive ovarian cancer, this 
study assessed the frequency of BRCA2 mutation in early-onset (≤ 
50 years old) and late-onset (> 50 years old) EOC and variation of 
systemic immune-inflammatory indices, especially among herbal 
medicine- and chemotherapy-experienced patients.

Methods: This study included 100 patients diagnosed with EOC 
from Jan. 2016 to Dec. 2021. The neutrophil-to-lymphocyte ratio 
(NLR),  platelet-to-lymphocyte ratio (PLR), platelets-neutrophils-
to-lymphocytes ratio (PNLR), and neutrophils-to-lymphocytes 
platelets ratio (NLPR) were assessed and analyzed accordingly. 
Significance was set at p< 0.05. 

Result: The frequency of early menarche, serous adenocarcinoma, 
in-hospital death, and late-stage disease was 3.3, 1.6, 1.7, and 1.4 
times higher among patients with early-onset EOC compared with 
their late-onset counterparts (p= 0.001, 0.025, 0.063, and 0.397, 
respectively). The frequency of BRCA2 mutation, hypertension, and 
diabetes was 2.5, 2.5, and 5.7 times higher among the latter than 
among the former (p= 0.001, 0.006, and 0.064, respectively). The 
pre-/post-treatment PNLR were 1.7/2.3 times significantly higher 
in cases of in-hospital death (1016.0 ± 169.4/ 750.5 ± 193.2) than in 
patients who were stable on discharge (591.60 ± 25.3/325.3 ± 35.3 
at p= 0.044 and 0.013, respectively. There was a significant decline 
of pre-to-post-chemotherapy PNLR in the Stages I/II cases and 
an insignificant decline in Stages III/IV cases (p= 0.003 and 0.433, 
respectively). The post-treatment PNLR, PLR, and TWBC of herbal 
medicine-experienced patients were 5.6, 1.6, and 1.5, higher than the 
post-treatment values of naïve counterparts, respectively (p< 0.05). 
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Conclusion: This study revealed a high frequency of aggressive early-onset 
EOC and a higher frequency of BRCA2 mutation in late-onset EOC. It 
also revealed better treatment outcomes among patients who received at 
least four courses of chemotherapy and poor treatment outcomes among 
patients with a history of herbal medicine uptake. It suggests that NLR, 
PNLR, and PLR could be used to monitor disease progression.

Keywords: Immune cells, Inflammation, prognosis, disease stage
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Introduction
Ovarian cancer is the third most common can-
cer among females in West Africa (1). Evidence 
shows a higher mortality rate among women 
of African descent (2). On average, there is a 
2.1% annual increase in the countries within 
the West African region from 1995 to 2019 (3). 
About 75% of ovarian cancer patients are diag-
nosed with late-stage disease (4,5), with a poor 
prognosis and a high risk of reoccurrence (6). 
As of 2020, reports show that the pool preva-
lence of EOC among other ovarian tumours in 
Southern Nigeria was 72.4% (7). Patients with 
EOC have a shorter disease-free survival peri-
od (8). Evidence shows that each five-year in-
crease in age at menopause is associated with 
a 6% increase in ovarian cancer risk (9), possi-
bly due to the increased risk of BRCA2 muta-
tion, especially among patients who are old-
er than 50 years (10,11) Such BRCA-mutated 
ovarian cancers exhibit significantly higher in-
flammatory burden than BRCA wild type (12). 
Patients living in countries with low/medium 
human development index bear the cost of 
cancer management. As a result, clinicians are 
searching for affordable prognostic system-
ic biomarkers to identify women with poor 
prognoses and assess chemotherapy response 
(13). Systemic inflammation is linked to cancer 
initiation, progression, and metastasis (14); it 
has been related to cancer mortality (15) and 
is employed as a useful prognostic indicator 
in many solid tumours (16). Neutrophilia, an 
inflammatory process, promotes angiogenesis 
and immune suppression (17) while pre-treat-

ment thrombocytosis favours advanced dis-
ease stage and high-grade epithelial ovarian 
cancer (7). To improve the predictive poten-
tial of inflammatory markers, scientists are 
currently assessing the ratio of one immune 
cell to another. Studies have shown that neu-
trophil-to-lymphocyte (NLR), platelet-to-lym-
phocyte ratio (PLR), and platelets-neutrophils 
to lymphocytes ratio (PNLR) could be used as 
prognostic biomarkers based on their poten-
tial to predict poor overall survival and un-
favourable progression-free survival (18,19), 
and tumours stage (20,21). To identify prog-
nostic tools and disease confounders of EOC, 
this study assessed the frequency of BRCA2 
mutation, demographic characteristics, and 
SIII variation as determinants of early-onset (≤ 
50 years) EOC and treatment outcomes. To the 
best of our knowledge, this is the first study 
to assess BRCA2 mutation and the prognostic 
systemic immuno-inflammatory indices (SIII) 
in early-onset (≤ 50 years) and late-onset (> 50 
years) EOC in West Africa. 

Methods
Study Population and Ethics

In this retrospective study, a total of 105 patients 
with epithelial ovarian cancer (EOC) cases, 
diagnosed from January 2017 to December 
2021 in Nnamdi Azikiwe University Teaching 
Hospital (NAUTH), and some private clinics 
in Nnewi and Onitsha were identified. 
Patients with inadequate records, especially 
clinical and haematological data (n = 3) and 
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mixed tumours (n = 2) were excluded from the 
study. Finally, a total of 100 patients diagnosed 
with epithelial ovarian cancer were included 
in this study. Patients received carboplatin 
and paclitaxel as platinum chemotherapy 
intravascularly every two weeks apart. The 
chemotherapy dose was calculated using the 
formula = Body surface area-based dose x 
square root [Height (cm) x Weight (kg)/3600]. 
This retrospective study was approved by the 
NAUTH ethics committee (NAUTH/CS/66/
VOL.14/VER.3/35/2021/07). The patient’s 
medical records were accessed for socio-
clinical demographics such as age, gender, 
comorbidities, and time of presentation. 
All analyses were performed by the ethical 
standards laid down in the Declaration of 
Helsinki; all investigations were carried 
out with utmost consideration for patient 
confidentiality and safety.

Sample collection and handling
Venous blood samples were taken on patients’ 
admission (5 ml; pre-treatment sample). Blood 
samples were also taken a week before the 
first chemotherapy (5 ml; pre-chemotherapy 
sample) and a week after chemotherapy (5 
ml; post-chemotherapy). All blood samples 
were collected into EDTA bottles. Full blood counts 
were carried out on the whole blood samples 
using a Haemo-autoanalyzer. At the time 
of admission, cases of ovarian cancer were 
confirmed based on transvaginal ultrasound 
(TVU), CA-125 levels and biopsy results. 
Following ultrasound investigations, biopsy, 
and surgery, resected tissues were sent to the 
Department of Morbid Anatomy and Forensic 
Medicine for histological investigation. 
Retrospectively, sections of the viable 
archived tissue blocks were cut and stained by 
the Haematoxylin and Eosin (H&E) staining 
technique. Two pathologists evaluated the 
tissues for evidence of malignancy based on 
the International Federation of Obstetrics 
and Gynecology (FIGO) guidelines. The 
total white cell count  (TWBC) (10^9/L), 
NLR, PLR, PNLR (Platelet count x Neutrophil 
count]/Lymphocyte count), and neutrophils-

to-lymphocytes-platelets ratio (NLPR; 
[Neutrophil count x 100]/Lymphocyte count 
x platelet count]) were calculated for the 
subgroups.

Procedure for Immunohistochemistry:
Following ethical approval, the H&E-
stained tissue sections were reviewed and 
investigated for BRCA2 expression. During 
immunohistochemistry, the sections from 
EOCs were first dewaxed and hydrated. The 
Epitopes in sections were then retrieved. 
Sections were treated with peroxidase blocker 
and subsequently washed in phosphate 
Buffered Saline (PBS). The sections were 
treated with the primary antibody (BReast 
CAncer gene 2; BRCA2) for 60 minutes 
in a humidity chamber, washed in PBS, 
and treated with the secondary antibody 
accordingly. The slides were then washed in 
PBS for 2 minutes. The sections were treated 
with Horseradish peroxidase and washed in 
2 changes of PBS. The sections were stained 
with 3,3′-Diaminobenzidine (1 drop in 1 ml 
of Substrate), washed in PBS, stained with 
Haematoxylin, washed in PBS, and distilled 
water, dehydrated, cleared, and mounted with 
a DPX. The Sections were then scored based 
on staining intensity (0, 1, 2, and 3). Scores 0 
and 1 were considered negative (mutation).

Statistical analysis
Chi-square/Fisher was used to determine 
the association between the socio-clinical 
demographics of patients 50 years and those > 
50.  Pearson’s correlation was used to determine 
the relationship between the SIII before and 
after the last treatment. T-test was used for 
comparing data of 1. patients aged ≤ 50 years 
and > 50 years, 2. chemotherapy naïve and 
experienced patients, 3. patients who received 
1-3 cycles and 4-6 cycles of chemotherapy, 4. 
herbal medicine-experienced (Patients who 
consumed herbal medicine for their ailment 
before presentation at NAUTH) and naïve 
patients, and 5. patients with and without 
metastatic tumours. ANOVA was used to 
compare data of patients who presented at ≤ 
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6 months and > 6 months, and patients who 
were stable, unstable, and dead at discharge 
(in-hospital death). 

Results
In this study, the prevalence of EOC among 
other malignant tumours was 81.1%. The 
mean and median ages and age range of the 
patients diagnosed with ovarian cancer were 
55.64 ± 13.75 years, 56.0 years, and 15 to 82 
years, respectively. The reduced number of 
diagnoses observed in the year 2019 could be 
due to the limited healthcare services offered 
during the COVID-19 pandemic (figure 1). 

Age-based socio-clinical differences
Even though the level of tertiary education 
was 2.7 times higher among patients ≤ 50 
years old compared with their over 50 years 
counterparts at (p< 0.05), the unemployment 
rate was 3.6 times higher among the former 
compared with the latter at p< 0.05 (table 1). 
The lower employment rate among the patients 
aged ≤ 50 years may explain why they had a 
lower uptake of chemotherapy compared 
with their over 50 years old counterparts (p> 
0.05). Although a higher percentage of the 
patients aged ≤ 50 years presented at the clinic 
within six months of symptoms manifestation 
compared with over 50 years counterparts (p< 
0.05), the rate of in-hospital death was higher 
among patients aged ≤ 50 years (14/26%; 
53.8%) compared with their over 50 years old 
counterparts (24/74; 32.4%) at p= 0.199.

The median and mean survival rates were also 
lower among patients ≤ 50 years old (102 and 
195.5 ± 67.15 years) compared with their over 
50 years old counterparts (188  and 324.9 ± 71.7 
years) at p= 0.317. Even though BRCA2 loss 
because of mutation (figure 2) was 2.2 times 
lower among patients aged ≤ 50 years compared 
with their over 50 years counterparts (p< 0.05), 
the frequency of late-stage disease (stage III 
and IV) and serous adenocarcinoma was 1.4 
and 1.6 times higher among the former than 
the latter at p> 0.05 and p< 0.05, respectively. 
The rate of early menarche (12 and 13 years) 

was 3.3 times higher among patients ≤ 50 
years old compared with their over 50 years 
counterparts (p< 0.05). The frequency of 
hypertension was 2.5 times lower among 
patients aged ≤ 50 years compared with their 
over 50 years counterparts (p< 0.05). A higher 
frequency of in-hospital death was observed 
among patients with early-onset EOC (≤ 50 
years) compared with late-onset EOC (> 50 
years) at p> 0.05.

Comparison of chemotherapy and herbal med-
icine outcomes
The post-treatment TWBC and PNLR were 
1.6 and 1.5 times lower among chemotherapy-
experienced patients compared with 
chemotherapy naïve patients at p< 0.05 and 
p> 0.05, respectively. The post-treatment 
PNLR, NLPR, TWBC, NLR, and PLR of the 
patients who received more than three courses 
of chemotherapy were 2.7, 2.5, 1.9, 1.7, and 1.4 
times lower than the values recorded among 
patients who received three or fewer courses 
of chemotherapy at p> 0.05, p> 0.05, p< 0.05, 
p> 0.05, and p> 0.05, respectively. The pre-
treatment PLR, PNLR, NLPR, and NLR  of 
herbal medicine-experienced patients were 
1.9, 1.7, 1.4, and 1.1 times lower compared 
with the pre-treatment values of their naïve 
counterparts at p< 0.05, p> 0.05, p>0.05, and 
p> 0.05, respectively. The post-treatment 
PNLR, PLR, TWBC, NLR, and NLPR of herbal 
medicine-experienced patients were 5.6, 
1.6, 1.5, 1.3, and 1.2 times higher compared 
with the post-treatment values of their naïve 
counterparts at p< 0.05, p< 0.05, p< 0.05, p> 
0.05, and p> 0.05, respectively. 

The pre-treatment-to-post-treatment NLPR 
of both herbal medicine-experienced and 
naïve patients significantly increased by 5.4 
and 3.4 times, respectively (p< 0.05). Of note, 
the median survival rate of herbal medicine-
experienced and naïve patients was 86 days 
and 202 days, respectively, and only 50% (n 
= 10) of herbal medicine-experienced patients 
were also chemotherapy-experienced. Thus, 
it could be inferred that though patients with 
a history of herbal medicine had a lower 
pre-treatment SIII, they had poor treatment 
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outcomes compared with their herbal 
medicine-naïve participants. Although the pre-
treatment PNLR was 2.1 times higher among 
patients with stages I and II ovarian cancer 
compared with patients with stages III and IV 
ovarian cancer (p< 0.05), there was a 2.5 times 
significant decline and 1.1 times insignificant 
decline in the pre-to-post-treatment PNLR 
among the former and the latter at p< 0.05 and 
p> 0.05, respectively (table 2). 

In Table 3, the pre-/post-treatment NLR and 
PNLR were 2.2/2.4 and 1.7/2.3 times higher 
in cases of in-hospital death than among 
patients who were stable on discharge (p< 
0.05).

Figure 1: Trend of ovarian cancer cases per year

Figure 1 shows that the rate of diagnosis per year was relatively the same from 2016 through 
2021, except in 2019 where there was a decline in the number of cases. In 2019, the number of 
early-onset (≤ 50 years) cases was higher than in other years. 
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Figure 2: Sections of invasive ovarian cancer

In Figure 2, sections A to C were H&E stained while sections D to F were stained by the im-
munohistochemical technique (magnification= X200). Sections D and E are positive for BRCA2 
protein while section F is negative for BRCA2 protein. Of note, A/D, B/E, and C/F are corre-
sponding sections.

Table 1: Socio-clinical characteristics of patients diagnosed with ovarian cancer

Variables Total ≤ 50 years >50 years p- value
N= 100 n= 26 (%) n= 74 (%)

Employment status: 0.002*

Civil servant 24 2 (7.7) 22 (29.7)

Unemployed/Dependant 18 10 (38.5) 8 (10.8)

Self-employed 58 14 (53.8) 44 (59.5)

Level of Education: <0.001*

No formal education 9 1 (3.8) 8 (10.8)

Basic education 52 6 (23.1) 46 (62.2)

Tertiary education 39 19 (73.1) 20 (27.0)

Alcohol consumption: 0.144

No 82 24 (92.3) 58 (78.4)

Yes 18 2 (7.7) 16 (21.6)

Tobacco Use: 0.280

No 89 25 (96.2) 64 (86.5)
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Yes 11 1 (3.8) 10 (13.5)

History of Hypertension: 0.006*

No 52 20 (76.9) 32 (43.2)

Yes 48 6 (23.1) 42 (56.8)

Diabetes Mellitus 0.064

No 83 25 (96.2) 58 (78.4)

Yes 17 1 (3.8) 16 (21.6)

History of Herbal medicine: 0.776

No 80 20 (76.9) 60 (81.1)

Yes 20 6 (23.1) 14 (18.9)

History of fertility drug uptake: 0.726

No 88 24 (92.3) 64 (86.5)

Yes 12 2 (7.7) 10 (13.5)

Menarche: 0.001*

12-13 years 26 14 (53.8) 12 (16.2)

14-15 years 63 11 (42.3) 52 (70.3)

 ≥16 years 11 1 (3.9) 10 (13.5)

Parity: 0.474

0 30 10 (38.5) 20 (46.2)

≤ 2 14 4 (15.4) 10 (13.5)

≥ 3 56 12 (46.1) 44 (59.5)

TSMP: 0.009*

≤ 6 months 62 22 (84.6) 40 (54.1)

> 6 months 38 4 (15.4) 34 (45.9)

Histologic type: 0.025*

Serous 64 23 (88.5) 41 (55.4)

Endometrioid 21 2 (7.7) 19 (25.7)

Mucinous 10 1 (3.9) 9 (12.2)

Clear-cell 5 0 (0.0) 5 (6.7)

FIGO  Staging: 0.397

Stage 1 24 4 (15.4) 20 (27.0)

Stage 2 28 6 (23.1) 22 (29.7)

Stage 3 14 4 (15.4) 10 (13.5)

Stage 4 34 12 (46.1) 22 (29.7)

BRCA2 expression 0.001*

Negative 56 7 (26.9) 49 (66.2)

Positive 44 19 (73.1) 25 (33.8)

Chemotherapy experience: 0.165

No 41 14 (53.8) 27 (36.5)
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Yes 59 12 (46.2) 47 (63.5)

In-Hospital Death

No 62 12 (46.2) 50 (67.6) 0.063
Yes 38 14 (53.8) 24 (32.4)

TSMP: Time of symptom manifestation to presentation. Descriptive analysis 
and Chi-square/Fisher’s exact test. *Significance was set at p < 0.05.

Table 2: Comparative analysis of haematological indices based on chemo/herbal therapy 
experience and metastasis. 

Parameters Chemotherapy p-value Courses of Chemotherapy p-value
Naive Experienced 1 to 3 cours-

es
4 to 6 courses

n= 41 n= 59 n= 18 n= 41
Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Pre-TWBC (10^9/L) 9.29 ± 1.79 6.46 ± 0.70 0.098 6.14 ±  0.46 5.62 ± 0.43 0.443
Post-TWBC (10^9/L) 8.30 ± 2.10 5.10 ± 0.54 0.040* 8.04 ± 1.48 4.21 ± 0.40 0.003*

P- value 0.787 0.148 0.166 0.026*
Pre-NLR 3.58 ± 0.82 2.71 ± 0.58 0.375 1.79 ± 0.21 1.86 ± 0.38 0.886
Post-NLR 1.72 ± 0.37 1.99 ± 0.42 0.774 2.11 ± 0.56 1.26 ± 0.16 0.059

P- value 0.253 0.343 0.514 0.182
Pre-PLR 266.4 ± 63.06 209.0 ± 24.31 0.347 152.0 ± 11.95 244.9 ± 28.67 0.042*
Post-PLR 168.2 ± 40.56 161.7 ± 21.94 0.899 178.1 ± 62.78 129.7 ±14.32 0.269

P- value 0.423 0.159 0.628 0.002*
Pre-PNLR 1144 ± 407.9 880.9 ± 245.8 0.573 454.4 ± 67.15 525.8 ± 78.99 0.523
Post-PNLR 718.6 ± 306.5 473.1 ± 126.7 0.424 929.7 ± 515.3 343.2 ± 52.04 0.108

P- value 0.492 0.143 0.339 0.060
Pre-NLPR 0.19 ± 0.06 0.15 ± 0.03 0.543 0.11 ± 0.03 0.12 ± 0.03 0.868
Post-NLPR 0.52 ± 0.14 0.99 ± 0.19 0.263 1.74 ± 0.59 0.71 ± 0.14 0.039*

P- value 0.020* < 0.001* 0.008* <0.001*

Parameters Herbal medicine FIGO Stages p-value
Naive Experienced Stages I & II  Stages III & IV
n= 79 n= 21 p- value n= 52 n= 48

Pre-TWBC (10^9/L) 5.63 ± 0.35 5.88 ± 0.88 0.728 5.60 ± 0.35 5.41 ± 0.38 0.743
Post-TWBC (10^9/L) 4.54 ± 0.32 7.18 ± 1.59 0.013* 4.68 ± 0.61 5.08 ± 0.48 0.641

P- value 0.037* 0.358 0.169 0.586
Pre-NLR 1.70 ± 0.18 1.55 ± 0.28 0.669 2.03 ± 0.27 2.37 ± 0.51 0.526
Post-NLR 1.46 ± 0.17 1.97 ± 0.51 0.267 1.31 ± 0.19 1.85 ± 0.25 0.098

P- value 0.344 0.454 0.072 0.380 

9

Pre-PLR 236.7 ± 22.38 127.5 ± 14.40 0.010* 209.0 ± 24.33 190.9 ± 27.54 0.646
Post-PLR 140.5 ± 15.08 222.5 ± 46.32 0.039* 161.5 ± 28.55 165.0 ± 23.30 0.928

P- value 0.002* 0.030* 0.218 0.490
Pre-PNLR 744.1 ± 107.1 431.0 ± 76.52 0.178 843.1 ± 130.1 410.5 ± 40.26 0.031*
Post-PNLR 348.8 ± 42.60 1950.0 ± 541.8 <0.001* 326.2 ± 50.76 369.2 ± 32.61 0.518

P- value 0.001* 0.010* 0.003* 0.433
Pre-NLPR 0.15 ± 0.02 0.11 ± 0.03 0.303 0.18 ± 0.04 0.14 ± 0.03 0.504
Post-NLPR 0.51 ± 0.07 0.59 ± 0.16 0.598 0.61 ± 0.10 0.70 ± 0.13 0.232

P- value < 0.001* 0.001* < 0.001* < 0.001*
Statistics: T-test. *Significance was set at p< 0.05.

Table 3: Comparative analysis of haematological indices based on time of symptom devel-
opment to presentation and condition of the patient on discharge.

Parameters Stable OD In-Hospital death p-value
n= 42 n= 38

Mean ± SD Mean ± SD
Pre-TWBC (10^9/L) 5.75 ± 0.79 6.23 ± 0.68 0.551
Post-TWBC (10^9/L) 4.88 ± 0.84 5.96 ± 0.95 0.272

P- value 0.191 0.826
Pre-NLR 1.61 ± 0.24 3.47 ± 0.66 0.007*
Post-NLR 1.17 ± 0.16 2.79 ± 0.28 <0.001*

P- value 0.179 0.485
Pre-PLR 166.2 ± 22.08 297.10 ± 62.99 0.059
Post-PLR 142.2 ± 19.18 202.60 ± 45.89 0.164

P- value 0.420 0.343
Pre-PNLR 591.6 ± 25.30 1016.0 ± 169.40 0.044*
Post-PNLR 325.3 ± 35.28 750.5 ± 193.20 0.013*

P- value 0.044* 0.316
Pre-NLPR 0.12 ± 0.02 0.18 ± 0.04 0.166
Post-NLPR 0.72 ± 0.20 1.40 ± 0.31 0.070

P- value 0.004* < 0.001*

Keys: OD; On discharge. Statistics: T-test and ANOVA. *Significance was set at p < 
0.05.
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Discussion
This study compared the clinical features 
of early-onset (≤ 50 years) and late-onset (> 
50 years) EOC. It also assessed the ratio of 
immune cells in different timelines of disease 
presentation and stages, and treatment history 
and outcomes. The frequency of late-onset 
ovarian cancer in this study was 2.8 times higher 
than the frequency of early-onset EOC. The 
high mean and median ages within our cohort 
agree with earlier studies’ reports showing 
that older age and BRCA mutation increases 
the risk of developing ovarian cancer (9-11). 
Late-onset EOC in this study is higher than 
in cases diagnosed from 2000 to 2013 (32.4% 
to 40%) in other parts of West Africa (22-24). 
The reason for the variation is unknown but it 
could be associated timeline of diagnosis. This 
is underscored by the findings of Okunade et 
al. who earlier recorded a low frequency of 
late-onset EOC in western Nigeria between 
2008 and 2012 (40%) and reported a higher 
frequency of 62% between 2010 and 2018 in the 
same city (25,26). The high frequency of late-
onset EOC may be due to the high frequency 
of diabetes mellitus within the group [27]. 
Although most of the patients with early-
onset EOC had lower frequencies of BRCA2 
mutation, tobacco, alcohol, and fertility drug 
use, they had a higher frequency of late-stage 
disease compared to patients with late-onset 
EOC. The aggressiveness of EOC among 
patients with early-onset type, evidenced by a 
low survival rate, could be attributed to early 
menarche and a high frequency of serous 
adenocarcinoma within the group (28,29).

In this study, the prevalence of herbal 
medicine use is high but lower than the 
prevalence (28.3% to 73.8%) reported in other 
parts of West Africa (30). Due to the high 
cost of orthodox treatment in countries with 
low healthcare resources, patients resort to 
herbal products. Although positive results 
have been recorded in vitro studies that 
evaluated the anti-ovarian cancer properties 
of some herbal products (31,32), controversies 
regarding the in vivo health benefits of herbal 
therapies abound, especially in Africa. Studies 
have shown that medicinal plants contain 
pesticides, radioelements, microorganisms, 
and heavy metals such as Lead, arsenic, 

mercury, Cadmium, Chromium, Nickel, 
and Zinc (33). Apart from the potential to 
induce anaemia, diarrhoea, vomiting, and 
electrolyte imbalance, some herbal products 
are believed to inhibit enzymes, especially 
CPY isoforms, involved in drug metabolism, 
resulting in increased levels and toxicity (34). 
Li et al. reported high NLR and PLR were 
significantly associated with decreased OS 
and DFS (35). This could be the explanation 
for the higher post-treatment TWBC and SIII 
and lower median survival rate among herbal 
medicine-experienced patients compared 
with their herbal medicine-naïve counterparts 
and chemotherapy-experienced patients. 
Interestingly, patients with early-onset EOC 
had a higher history of herbal medicine 
consumption than patients with late-onset 
EOC. It could be argued that the consumption 
of herbal medicine may have contributed to 
the aggressiveness of the disease in patients 
with early-onset EOC. One of the limitations 
of this study was the low uptake of the full 
(6) course of chemotherapy. This led to a 
small sample subgroup size. This could be the 
reason for the insignificant differences in SIII 
values observed in this study. The contents of 
herbal medicine used by the patients in this 
study were not assessed might constitute a 
limitation. However, we believe that studies 
such as ours could be the catalyst for future 
robust studies.

Conclusion
This study unveils compelling findings 
regarding patients diagnosed with EOC 
in Southeastern Nigeria. It reveals a high 
frequency of late-onset EOC and a high 
frequency of in-hospital death among patients 
with EOC. It suggests that age at menarche 
and histologic type drive the aggressiveness 
of early-onset EOC and determine treatment 
outcome. It also reveals that uptake of a 
complete course of chemotherapy results in 
better treatment outcomes. Among the SIIIs, 
NLR, and PNLR are of better prognostic value 
and could be used as alternative tools for 
predicting treatment outcomes.  
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