
INTRODUCTION

Epithelial	ovarian	cancer	(EOC)	accounts	for	3.6%	of	all	can-
cers	among	women	all	over	the	world,	and	ranks	the	third	
among	gynecologic	cancers	[1].	Primary	cytoreductive	surgery	
followed	by	adjuvant	chemotherapy,	 if	 indicated,	 remains	

the	standard	of	management	for	EOC	patients	[2].	Despite	an	
improvement	 in	surgical	technique	and	development	of	ef-
fective	chemotherapy,	the	overall	prognosis	of	patients	with	
advanced	EOC	is	still	poor	with	5-year	survival	rate	of	only	40%	
[3,4].	One	major	reason	for	this	poor	treatment	outcome	is	
because	most	EOC	patients	frequently	present	with	advanced	
stage	diseases.	Aside	from	stage	of	disease,	other	characteris-
tic	features	are	identified	as	prognostic	factors	e.g.,	race,	age,	
cell	type,	grade,	tumor	marker,	and	residual	tumor	after	sur-
gery	[5-7].
In	an	attempt	to	better	estimate	the	patients’	outcomes,	

many	prognostic	factors	have	been	investigated.	Recently,	a	
few	inflammatory	markers	or	certain	blood	cells	were	studied	
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Objective:	To	determine	whether	preoperative	platelets	 to	 lymphocyte	 ratio	 (PLR)	could	predict	disease	stage,	surgical	
outcome,	and	survival	in	patients	with	epithelial	ovarian	cancer	(EOC).	
Methods:	Medical	 records	of	EOC	patients	who	had	surgery	between	January	2004	and	December	2010	were	reviewed.	
Clinicopathological	and	complete	blood	count	data	were	collected.	The	optimal	predictive	value	of	PLR	to	predict	advanced	
stage,	suboptimal	surgery,	and	survival	was	determined	and	compared	with	those	of	thrombocytosis	(≥400,000	cells/mm3)	and	
neutrophil	to	lymphocyte	ratio	(NLR)	≥2.6.
Results:	A	total	of	166	EOC	patients	were	 included	in	the	study.	PLR	of	200	yielded	better	predictive	values	than	those	of	
thrombocytosis	and	NLR	≥2.6.	The	area	under	curve	(AUC),	sensitivity,	specificity,	positive	and	negative	predictive	values,	and	
accuracy	of	PLR	to	predict	advanced	stage	were:	0.66,	59.0%,	72.7%,	65.7%,	66.7%,	and	66.3%,	respectively.	The	corresponding	
values	to	predict	suboptimal	surgery	were:	0.70,	70.0%,	69.8%,	50.0%,	84.4%,	and	69.9%.	The	patients	who	had	PLR≥200	
had	significantly	shorter	progression-free	and	overall	survivals	 than	those	with	PLR<200.	Stage,	grade,	surgical	outcome,	
thrombocytosis,	and	PLR	were	significant	prognostic	factors	for	survivals	by	univariable	analyses	while	only	stage	remained	
significant	by	multivariable	analysis.
Conclusion:	PLR	had	potential	clinical	value	 in	predicting	advanced	stage	disease	or	suboptimal	surgery.	PLR	was	a	better	
prognostic	indicator	for	survivals	of	EOC	patients	compared	to	thrombocytosis	or	NLR>2.6.
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in	relation	to	EOC.	Elevated	absolute	number	of	neutrophil	
[8],	platelets	[9-12],	or	 lymphocytes	as	well	as	neutrophil	to	
lymphocyte	ratio	(NLR)	[13,14]	or	platelet	to	lymphocyte	ratio	
(PLR)	[15]	were	reported	in	EOC.	Furthermore,	EOC	patients	
with	elevated	numbers	of	these	inflammatory	markers	were	
found	to	have	poor	prognosis.	The	relationship	of	poor	prog-
nosis	and	the	elevation	of	white	blood	cells,	platelets,	or	their	
ratio	may	be	explained	 through	an	 inflammatory	process	
elicited	by	cancer	cells.	An	inflammatory	response	to	tumor	
takes	place	by	neutrophils-releasing	inflammatory	cytokines,	
leukocytic	and	other	phagocytic	mediators	that	would	induce	
damage	to	cellular	DNA,	 inhibit	apoptosis	and	promote	an-
giogenesis	around	cancer	area.	This	will	ultimately	result	 in	
tumor	growth,	progression,	and	metastasis	[16-18].	Similarly,	
platelets	can	release	some	growth	factors	i.e.,	platelet-derived	
growth	factor	(PDGF),	platelet	factor	4,	transforming	growth	
factor	beta	(TGFb),	vascular	endothelial	growth	factor	(VEGF)	
[19-21]	and	thrombospondin	which	function	as	potent	mito-
gen	or	as	adhesive	glycoprotein	for	different	cell	types	includ-
ing	ovarian	surface	epithelium	[22,23].	These	growth	factors	
can	stimulate	ovarian	tumor	cells	proliferation	and	adhesion	
to	other	cells	 leading	to	tumor	growth	and	metastases,	 re-
spectively	[24].
Previous	clinical	studies	in	many	cancers	demonstrated	that	

an	elevation	of	neutrophils,	platelets,	NLR,	or	PLR	was	associated	
with	some	unfavorable	clinico-pathologic	features	[13-15,25-27].	
In	EOC,	preoperative	thrombocytosis	was	found	associated	
with	advanced	stage	disease	or	 inoperability	[9-12].	 In	an	ef-
fort	to	 improve	prognostic	function	of	platelets,	 few	subse-
quent	reports	combined	platelets	and	lymphocyte	or	PLR	in	
their	studies	 involving	gastric	cancer,	pancreatic	cancer,	or	
EOC	[15,25-27].	These	studies	reported	that	PLR	was	associ-
ated	advanced	stage	diseases	 [15,25-27]	and	poor	survival	
[15,26,27].	Two	of	the	studies	in	pancreatic	[26]	and	EOC	[15]	
demonstrated	PLR	even	had	better	diagnostic	performance	
than	those	of	NLR.	
With	only	one	previous	study	of	PLR	in	EOC	by	Asher	et	al.	

[15],	the	present	study	aimed	to	determine	whether	the	level	
of	preoperative	PLR	was	associated	with	the	prognosis	of	EOC	
patients	 in	 terms	of	primary	surgical	outcome	(optimal	vs.	
suboptimal)	and	survivals	of	the	EOC	patients.	The	predictive	
values	of	PLR	as	a	prognostic	factor	were	also	compared	with	
those	of	platelet	count	and	NLR.	

MATERIALS AND METHODS

After	an	approval	 from	the	Ethics	Committee	for	Research	
involving	Human	Subjects	of	the	 institution	(registered	no.	

053/54),	we	searched	the	archive	of	the	Gynecologic	Oncol-
ogy	Unit,	Department	of	Obstetrics	and	Gynecology,	Faculty	
of	Medicine	Vajira	Hospital,	University	of	Bangkok	Metropolis	
to	identify	patients	with	ovarian	cancer	treated	in	our	institu-
tion	between	January	2004	and	December	2010.	We	included	
EOC	patients	who	underwent	operations	 in	our	 institution.	
Exclusion	criteria	were	patients	who	had	fertility	sparing	sur-
gery,	had	 incomplete	 laboratory	data	particularly	preopera-
tive	complete	blood	count	(CBC)	and	operative	note,	had	no	
available	medical	records	or	surgico-pathological	reports.	Pa-
tients	who	had	any	conditions	that	may	affect	the	number	of	
leukocytes	or	proportion	of	differential	count	(e.g.,	immediate	
past	or	current	history	or	signs	or	symptoms	of	infection,	bone	
marrow	or	hematologic	diseases,	steroid	intake,	smoking,	or	
receiving	blood	transfusion)	were	also	excluded.	
Clinical	and	pathological	data	were	collected	from	the	medi-

cal	 records	of	enrolled	patients.	Data	of	age,	preoperative	
CBC	particularly	platelets	and	lymphocyte	count,	FIGO	stage;	
tumor	histological	cell	type	and	grade;	surgical	outcomes	(op-
timal	vs.	suboptimal);	date	of	surgery,	date	of	progression	or	
recurrence,	date	of	last	follow-up	visit;	and	the	patient’s	status	
at	 last	visit	were	collected.	Preoperative	CBC	must	be	done	
within	a	month	prior	to	the	operation.	If	several	pre-operative	
CBCs	were	available,	the	one	which	was	tested	on	the	nearest	
date	before	surgery	were	taken.	As	a	routine	practice	in	our	
gynecologic	oncology	clinic,	preoperative	blood	sample	of	the	
patient	was	drawn	by	antecubital	venipuncture	in	the	morn-
ing	of	her	visits.	Three	millimeters	of	blood	was	transferred	to	
test	tube	containing	EDTA	as	anticoagulant,	and	it	was	sent	
to	the	laboratory	unit	to	be	assessed	within	one	hour	after	ve-
nipuncture.	A	complete	blood	profile,	including	total	and	dif-
ferential	leukocyte	counts,	was	measured	using	an	automatic	
counter	model	LH	750	(Beckman	Coulter	Inc.,	Brea,	CA,	USA).	
The	intra-assay	coefficient	of	variation	for	white	blood	cell	was	
2.5%,	and	the	standard	error	of	differential	count	was	less	than	
3%.	
Optimal	surgery	was	defined	when	the	size	of	each	foci	of	re-

sidual	disease	after	surgery	was	≤1	cm.	NLR	and	PLR	were	ob-
tained	from	the	absolute	neutrophil	count	or	platelet	count,	
respectively,	divided	by	the	absolute	 lymphocyte	count.	To	
study	the	clinical	value	of	PLR	as	well	as	platelet	count	and	
NLR,	 the	 following	criteria	or	methods	were	applied	to	se-
lect	the	points	of	reference.	For	platelets,	we	selected	value	
≥400,000	cells/mm3	(thrombocytosis)	as	a	cutoff	level	to	study	
its	prognostic	role	based	on	data	from	many	previous	reports	
[9-12].	NLR	of	2.6	was	used	as	a	cutoff	level	based	on	finding	
from	our	previous	study	reporting	prognostic	role	of	NLR	in	
EOC	patients	[13].	Receiver	operating	curve	was	used	to	deter-
mine	the	best	PLR	value	which	yielded	the	optimal	predictive	
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values	to	determine	advanced	stage	or	optimal	surgery	and	
could	demonstrate	significant	survival	differences.	The	predic-
tive	values	studied	were	area	under	curve	(AUC),	sensitivity,	
specificity,	positive	predictive	value	(PPV),	negative	predictive	
value	(NPV),	and	accuracy.	Progression-free	survival	(PFS)	and	
overall	survival	(OS)	were	determined.	PFS	was	calculated	from	
the	date	of	primary	surgery	to	the	time	of	recurrence,	disease	
progression.	OS	was	calculated	from	the	date	of	surgery	to	the	
date	of	deaths.	Data	were	analyzed	using	SPSS	ver.	11.5	(SPSS	
Inc.,	Chicago,	 IL,	USA).	Descriptive	statistics	were	used	 for	
demographic	data	and	summarized	as	mean	with	standard	
deviation,	median	with	range,	or	frequency	with	percentage.	
Data	between	groups	were	compared	with	chi-square	test	or	
Fisher’s	exact	test	as	appropriate.	PFS	and	OS	were	analyzed	
with	the	Kaplan-Meier	method.	Survival	data	between	groups	
were	compared	with	the	Log-rank	test.	Factors	which	were	
significantly	associated	with	survival	by	univariable	analysis	
were	subsequently	entered	 into	multivariable	analysis.	The	
outcomes	were	statistically	significant	only	if	p<0.05.	

RESULTS 

Between	January	2004	and	December	2010,	196	women	
with	EOC	were	identified.	Thirty	patients	were	excluded	be-
cause	nine	were	borderline	ovarian	tumors	and	21	had	 in-
complete	clinical	data.	A	total	of	166	patients	met	all	inclusion	
criteria	and	were	 included	 in	the	study.	Median	age	of	 the	
patients	was	53	years	(range,	23	to	85	years).	The	most	com-
mon	histopathology	was	serous	carcinoma	and	the	majority	
(81.9%)	had	high	grade	tumors	(moderately	or	poorly	differ-
entiated).	Slightly	more	than	half	(53.0%)	of	the	patients	had	
early	stage	diseases	(stage	I-II).	Optimal	surgery	with	residual	
disease	≤1	cm	was	achieved	in	approximately	70%.	Preopera-
tive	complete	blood	counts	of	all	166	patients	were	identified	
and	the	absolute	numbers	of	each	blood	component	or	their	
ratio	were	calculated.	The	median	values	and	ranges	of	white	

blood	cell,	neutrophil,	 lymphocyte,	platelet	counts	as	well	as	
PLR	and	NLR	of	the	patients	in	our	study	are	shown	in	Table	1.	
We	studied	PLR	at	different	 levels	 to	determine	the	most	

optimal	cutoff	point	to	predict	stage	of	disease	and	primary	
surgical	outcome.	From	the	ROC	curve,	PLR	of	200	yielded	
the	most	optimal	predictive	value	to	predict	advanced	stage	
disease	and	suboptimal	surgery.	The	clinicopathological	char-
acteristics	of	the	patients	according	to	PLR	level	are	shown	in	
Table	2.	At	PLR	level	of	200,	the	AUC	for	determining	advanced	
stage	was	0.66	 (95%	CI,	0.59	 to	0.73)	while	 the	sensitivity,	
specificity,	PPV,	NPV,	and	accuracy	(with	their	95%	CIs)	were	
59.0%	(51.5-66.5),	72.7%	(66.0-79.5),	65.7%	(58.5-72.9),	66.7%	
(59.5-73.8),	and	66.3%	(59.1-73.5),	respectively.	To	determine	
suboptimal	surgery,	PLR	at	200	had	an	AUC	of	0.70	(95%	CI,	
0.62	to	0.78),	sensitivity	of	70.0%	(63.0-77.0),	specificity	69.8%	
(62.8-76.8),	PPV	50.0%	(42.4-57.6),	NPV	84.4%	(78.9-89.9),	and	
accuracy	69.9%	(62.9-76.9).	The	predictive	values	of	thrombo-
cytosis	(platelet	≥400,000	cells/mm3)	and	NLR	≥2.6	were	also	
studied;	their	performances	to	determine	stage	of	disease	and	
surgical	outcome	were	 inferior	compared	with	those	of	the	
PLR.	The	predictive	values	of	platelets,	PLR,	and	NLR	in	deter-
mining	stage	of	diseases	and	surgical	outcomes	are	shown	in	
Table	3.	We	also	performed	a	subgroup	analysis	in	78	patients	
with	advanced	stage	disease	and	found	that	PLR	of	200	yield-
ed	the	best	predictive	values	for	optimal	surgery:	the	AUC	was	
0.67	(95%	CI,	0.55	to	0.80)	while	the	sensitivity,	specificity,	PPV,	
NPV,	and	accuracy	(with	their	95%	CIs)	were	74.0%	(64.3-83.7),	
60.7%	(49.9-71.6),	77.1%	(67.8-71.6),	56.7%	(45.7-67.7),	and	
69.2%	(42.3-61.7),	respectively.	The	PLR	functions	to	determine	
optimal	surgery	were	better	than	those	of	platelets	or	NLR	
(data	not	shown).
After	primary	surgery,	145	patients	with	risk	 factors	 for	re-

currences	 (five	patients	with	stage	 IA	poorly	differentiated	
tumors	and	140	with	higher	stage	diseases)	had	adjuvant	
chemotherapy.	At	a	median	follow-up	period	of	14.7	months	
(range,	0.1	 to	94.4	months),	109	patients	 (65.7%)	did	well	
without	any	evidence	of	disease	while	57	patients	 (34.3%)	

Table 1. Values of total white blood cell, neutrophil, lymphocyte, platelet counts, platelets to lymphocyte ratio, and neutrophil to lymphocyte 
ratio in epithelial ovarian cancer patients (n=166)

Blood components Median Minimum Maximum Normal value

Total white blood cell (cells/mm3) 8.0×103 3.1×103 67.0×103 5-10×103

Absolute neutrophil count (cells/mm3) 5.2×103 1.2×103 39.3×103 1.7-7.5×103

Absolute lymphocyte count (cells/mm3) 1.8×103 0.3×103 17.6×103 1.0-4.0×103

Total platelets (cells/mm3) 3.2×106 1.1×106 9.6×106 1.4-4.0×106

Platelet to lymphocyte ratio 181.04 19.37 1,380.56 -

Neutrophil to lymphocyte ratio 2.65 0.83 30.00 -
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Table 3. Predictive values of platelets, platelet to lymphocyte ratio (PLR), and neutrophil to lymphocyte ratio (NLR) to determine stage of 
disease and result of surgery

Clinical feature
Predictive value (%) (95% CI)   

Platelet ≥400,000 cells/mm3 PLR ≥200 NLR ≥2.6

Advance stage of disease

    Sensitivity 43.6 (36.1-51.1) 59.0 (51.5-66.5) 60.2 (52.8-67.7)

    Specificity 81.8 (76.0-87.7) 72.7 (66.0-79.5) 53.4 (45.8-61.0)

    Positive predictive value 68.0 (60.9-75.1) 65.7 (58.5-72.9) 53.4 (45.8-61.0)

    Negative predictive value 62.1 (54.7-69.5) 66.7 (59.5-73.8) 60.2 (52.8-67.7)

    Accuracy 63.9 (56.6-71.2) 66.2 (59.1-73.5) 56.6 (49.1-64.2)

    Area under curve 0.63 (0.56-0.70) 0.66 (0.59-0.73) 0.57 (0.49-0.64)

Suboptimal surgery

    Sensitivity 50.0 (42.4-57.6) 70.0 (63.0-77.0) 66.0 (58.8-73.2)

    Specificity 78.4 (72.2-84.7) 69.8 (62.8-76.8) 52.6 (45.0-60.2)

    Positive predictive value 50.0 (42.4-57.6) 50.0 (42.4-57.6) 37.5 (30.1-44.8)

    Negative predictive value 78.4 (72.2-84.7) 84.4 (78.9-89.9) 78.2 (71.9-84.5)

    Accuracy 69.9 (62.9-76.9) 69.9 (62.9-76.9) 56.6 (49.1-64.2)

    Area under curve 0.64 (0.56-0.72) 0.70 (0.62-0.78) 0.59 (0.51-0.67)

Table 2.  Clinicopathologic characteristic features of epithelial ovarian cancer according to platelet to lymphocyte ratio (PLR) (n=166)

Characteristic No. of patients PLR <200
(n=96)

PLR ≥200
(n=70) p-value*

Stage <0.001

    I 76 (45.8) 58 (60.5) 18 (25.7)

    II 12 (7.2) 6 (6.2) 6 (8.5)

    III 71 (42.8) 30 (31.2) 41 (58.5)

    IV 7 (4.2) 2 (2.1) 5 (7.1)

Histology 0.412

    Serous carcinoma 58 (34.9) 33 (34.4) 25 (35.7)

    Mucinous carcinoma 30 (18.1) 23 (24) 7 (10.0)

    Endometrioid carcinoma 26 (15.7) 15 (15.6) 11 (15.7)

    Clear cell carcinoma 29 (17.5) 14 (14.6) 15 (21.4)

    Adenocarcinoma, not otherwise specified 14 (8.4) 6 (6.3) 8 (11.4)

    Mixed type 9 (5.4) 5 (5.2) 4 (5.8)

Grade 0.053

    Well differentiation 30 (18.1) 21 (21.9) 9 (12.9)

    Moderate differentiation 45 (27.1) 30 (31.3) 15 (21.4)

    Poorly differentiation 91 (54.8) 45 (46.9) 46 (65.7)

Surgical outcomes <0.001

    Optimal surgery 116 (69.9) 81 (84.4) 35 (50.0)

    Suboptimal surgery 50 (30.1) 15 (15.7) 35 (50.0)

Values are presented as number (%). 
PLR, platelet to lymphocyte ratio. 
*p-value obtained by chi-square.
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experienced	progressive	or	recurrent	diseases.	At	the	time	of	
this	study	50	patients	(30.1%)	were	dead,	116	patients	(69.9%)	
were	still	alive	with	the	median	follow-up	time	of	28.3	months	
(range,	6.1	to	94.4	months).	Median	PFS	and	median	OS	were	
not	reached.	The	5-year	PFS	and	5-year	OS	were	53.5%	(95%	
CI,	43.3	to	63.7)	and	60.4%	(95%	CI,	50.4	to	70.4),	respectively.
We	determined	the	association	of	clinicopathologic	factors,	

platelets,	PLR	as	well	as	NLR	with	PFS	and	OS	by	univariable	
analyses.	We	found	that	stage,	residual	disease	after	surgery,	
grade	of	tumor,	platelets,	and	PLR	were	significant	prognostic	
indicators	for	PFS	and	OS	while	age,	histopathology	and	NLR	
had	no	significant	association	(Table	4).	Of	note,	the	5-year	
PFS	and	5-year	OS	of	the	patients	who	had	PLR	≥200	were	sig-
nificantly	lower	than	those	who	had	PLR	<200.	Fig.	1	showed	PFS	
and	OS	of	the	patients	according	to	their	PLR	cutoff	level	of	

200.	The	significant	factors	from	univariable	analyses,	except	
platelet	count,	were	then	entered	into	multivariable	analyses.	
We	found	that	stage	of	disease	remained	significant	for	PFS	
(hazard	ratio	[HR]	of	advanced	stage,	3.83;	95%	CI,	1.73	to	8.48;	
p=0.001)	and	OS	(HR,	2.83;	95%	CI,	1.16	to	6.88;	p=0.022)	while	
the	surgical	outcome	was	marginally	significant	for	OS	(HR	of	
optimal	surgery,	2.17;	95%	CI,	1.00	to	4.69;	p=0.049).	Table	5	
shows	multivariable	analyses	for	PFS	and	OS	of	the	patients.	
We	performed	a	subgroup	analysis	regarding	the	prognostic	

role	of	PLR	 in	78	patients	with	advanced	stage	disease.	We	
found	that	PLR	<200	was	significantly	associated	with	longer	
PFS	with	a	median	PFS	of	19.4	months	(95%	CI,	11.8	to	27.0)	
vs.	11.5	months	(95%	CI,	9.2	to	13.7)	of	the	patients	with	PLR	
≥200	(p=0.034).	Similar	finding	was	found	regarding	the	OS,	
however,	the	difference	was	not	statistical	significant.	Median	

Table 4. Univariable analyses for progression-free survival (PFS) and overall survival (OS) of epithelial ovarian cancer patients according to 
various clinicopathologic factors (n=166)

Characteristic feature (no.)
5-yr PFS (%) 5-yr OS (%)

Rate (95% CI) p-value Rate (95% CI) p-value

Age (yr) 0.130 0.130

   <60 (126) 55.2 (43.2-67.2) 64.9 (54.3-75.5)

   ≥60 (40) 47.9 (28.0-67.5) 48.2 (25.8-70.5)

Stage <0.001 <0.001

   Early stage (88) 80.3 (69.1-91.4) 80.1 (68.5-91.7)

   Advanced stage (78) 22.9 (6.8-39.0) 35.6 (20.1-51.1)

Grade 0.045 0.017

   Well differentiation (30) 76.2 (54.6-97.8) 82.7 (66.6-98.8)

   Moderate/high differentiation (136) 49.4 (38.0-60.8) 55.1 (43.5-66.7)

Histopathology 0.976 0.188

   Non-clear cell carcinoma (137) 53.5 (42.7-64.3) 63.1 (52.9-73.3)

   Clear cell carcinoma (29) 43.4 (6.4-80.4) 44.6 (15.8-73.4)

Surgical outcomes <0.001 <0.001

   Optimal surgery (116) 66.2 (53.7-78.7) 75.9 (65.3-86.5)

   Suboptimal surgery (50) 26.6 (12.1-41.1) 24.1 (6.1-42.1)

Platelet count 0.001 0.005

   <400,000 (116) 61.0 (48.1-73.9) 65.2 (52.9-77.5)

   ≥400,000 (50) 38.3 (22.8-53.8) 49.6 (33.5-65.7)

Platelet to lymphocyte ratio 0.003 0.002

   <200 (96) 60.7 (46.0-75.4) 71.1 (58.2-84.0)

   ≥200 (70) 45.0 (31.8-58.1) 48.0 (33.9-62.1)

Neutrophil to lymphocyte ratio 0.245 0.494

   <2.6 (78) 55.7 (39.8-71.6) 63.0 (49.3-76.7)

   ≥2.6 (88) 52.0 (39.3-64.7) 58.8 (45.3-72.3)
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OS	of	the	advanced	stage	patients	with	PLR	<200	was	60.7	
months	(95%	CI,	24.8	to	96.5)	compared	to	21.8	months	(95%	
CI,	0	to	43.8)	in	those	with	PLR	≥200	(p=0.062).

DISCUSSION

Several	studies	reported	various	prognostic	factors	to	pre-
dict	outcome	of	EOC	e.g.,	 race,	age,	stage,	cell	 type,	grade,	
tumor	marker,	and	residual	tumor	after	surgery	[5-7].	Except	
for	race,	age,	and	tumor	marker;	other	prognostic	factors	can	
be	assessed	only	during	or	after	surgery	from	the	pathologic	

features	of	cancer.	
Complete	blood	count,	which	is	one	of	the	basic	pre-oper-

ative	laboratory	evaluations,	has	recently	been	incorporated	
into	many	studies	 in	an	attempt	to	evaluate	the	prognostic	
role	in	EOC.	The	particular	blood	components	of	interest	were	
neutrophil	count,	platelet	count	[9-12],	NLR	[13,14],	and	lately	
PLR	[15].	Many	studies	in	early	years	which	focused	on	platelet	
count	demonstrated	that	thrombocytosis	was	associated	with	
more	advanced	disease,	 inoperable	cancer,	and	was	an	inde-
pendent	prognostic	 factor	of	EOC	[9-12].	Other	 few	studies	
including	our	previous	study	also	evaluated	prognostic	role	of	
NLR;	however,	the	results	were	inconsistent	[13,14].	Cho	et	al.	

Table 5. Multivariable analyses for progression-free survival (PFS) and overall survival (OS) of epithelial ovarian cancer patients according to 
various clinico-pathologic factors (n=166)

Clinico-pathological feature (no.)
PFS OS 

HR (95% CI) p-value HR (95% CI) p-value

Stage 0.001 0.022

    Early stage (88) 1 1

    Advanced stage (78) 3.83 (1.73-8.48) 2.83 (1.16-6.88)

Grade 0.152 0.223

    Well differentiation (30) 1 1

    Moderate/high differentiation (n=136) 2.11 (0.76-5.86) 1.92 (0.67-5.48)

Surgical outcomes 0.960 0.049

    Optimal surgery (116) 1 1

    Suboptimal surgery (50) 1.75 (0.91-3.37) 2.17 (1.00-4.69)

Platelet to lymphocyte ratio 0.138 0.263

    <200 (96) 1 1

    ≥200 (70) 1.51 (0.88-2.61) 1.41 (0.77-2.56)

Fig. 1. Progression-free survival (A) and overall survival (B) of epithelial ovarian cancer patients who had platelet to lymphocyte ratio (PLR) <200 
or ≥200.
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[14]	found	NLR	>2.6	together	with	elevated	CA125	were	as-
sociated	with	poor	survival	outcome	while	our	previous	study	
[13]	 found	only	significant	association	of	pre-operative	NLR	
>2.6	and	advanced	stage	or	suboptimal	surgery	but	no	signifi-
cant	association	with	PFS	or	OS	could	be	demonstrated.	
Our	current	study	mainly	aimed	to	evaluate	the	role	of	PLR	

in	EOC.	However,	data	of	platelet	count	as	well	as	NLR	were	
also	analyzed	to	compare	their	 functions	with	those	of	PLR.	
We	found	that	all	of	these	blood	components	or	their	ratios	
(platelet	count,	PLR,	or	NLR)	had	modest	predictive	values	to	
determine	advanced	stage	and	residual	disease	after	surgery	
(Table	3).	Nevertheless,	PLR	showed	a	better	function	among	
these	blood	component	indicators.	In	a	subgroup	of	patients	
with	advanced	stage	disease	when	a	predictive	factor	should	
be	more	useful,	PLR	still	had	good	predictive	value	to	deter-
mine	the	surgical	outcome	or	residual	disease.	
We	found	significant	association	of	these	blood	components	

as	well	as	stage	and	residual	disease	with	both	PFS	and	OS	by	
univariable	analyses	(Table	4).	A	significant	association	of	PLR	
≥200	and	worse	survivals	was	also	found	in	a	particular	group	
of	patients	with	advanced	stage	diseases.	However,	stage	of	
disease	remained	significant	for	PFS	and	OS	while	the	surgical	
outcome	was	marginal	significant	only	for	OS	by	multivariable	
analyses.	No	blood	components	including	PLR	had	significant	
impact	on	survival.	This	might	be	some	possibilities:	the	stage	
and	surgical	outcome	were	the	most	dominating	factors	for	
survival	than	the	other	factors	including	PLR	and/or	the	num-
ber	of	patients	in	our	study	was	too	small	to	detect	a	signifi-
cant	effect	of	PLR.
The	results	of	our	study	were	consistent	with	the	other	three	

previous	studies	in	non-gynecologic	cancers	which	found	that	
PLR	appeared	to	be	a	poor	prognostic	factor	[25-27].	Bhatti	
et	al.	 [26]	who	studied	PLR	and	NLR	in	84	pancreatic	cancer	
patients	found	only	NLR	≥4	was	significantly	associated	with	
shorter	survival	while	PLR	≥200	only	tended	to	associated	with	
poorer	survival	but	did	not	reach	statistical	significance	[26].	
Although	we	used	NLR	cutoff	value	of	2.6	to	determine	 its	
predictive	value,	NLR	of	4	was	also	studied	(data	not	shown).	
However,	PLR	functioned	better	compared	with	NLR	at	either	
2.6	or	4.	Another	study	by	Wang	et	al.	 [25]	studied	NLR	and	
PLR	in	comparison	to	the	Glasgow	Prognostic	Score	using	a	
combination	of	C-reactive	protein	and	albumin	as	prognos-
tic	 indicators	for	survival	 in	324	gastric	cancer	patients.	They	
found	that	only	the	Glasgow	Prognostic	Score	was	indepen-
dently	associated	with	disease-free	and	overall	survival,	but	
not	the	NLR	or	PLR	[25].	The	only	study	which	showed	signifi-
cant	prognostic	role	of	PLR	was	reported	by	Smith	et	al.	[27].	
The	authors	found	that	either	high	CA	19-9	level	or	PLR	≥160	
was	associated	with	poor	survival	of	the	pancreatic	cancer	pa-

tients.	The	survival	outcome	was	worst	if	both	CA19-9	and	PLR	
were	high	compared	to	an	elevation	of	only	one	of	the	two	
markers	[27].	The	significant	results	from	this	study	of	Smith	
et	al.	 [27]	 in	pancreatic	cancer	were	consistent	with	the	only	
one	previous	report	of	PLR	in	EOC	[15].	Asher	et	al.	[15]	stud-
ied	preoperative	PLR	and	NLR	in	235	ovarian	cancer	patients	
and	found	that	age,	stage,	surgical	outcome,	grade,	absolute	
neutrophil	count,	platelet	count,	NLR	(≥4)	and	PLR	(≥300)	were	
significantly	associated	with	poor	survival.	Only	stage,	residual	
disease,	and	PLR	were	independent	prognostic	factor	for	sur-
vival.
Despite	all	of	these	mentioned	studies	 found	unfavorable	

prognosis	of	the	cancer	patients	having	high	PLR	level,	differ-
ent	number	of	patients	or	proportions	of	the	patients’	char-
acteristic	e.g.,	stage	of	disease	and	result	of	primary	surgery	in	
each	study	might	be	responsible	for	the	difference	in	detec-
tion	of	statistical	significance	of	PLR.	
Our	study	had	one	advantage	as	 it	was	the	second	study	

after	Asher	et	al.	 [15]	which	evaluated	the	prognostic	role	of	
PLR	in	EOC.	Both	studies	of	Asher	et	al.	 [15]	and	ours	shared	
one	common	limitation	that	the	population	studies	were	het-
erogeneous	comprising	of	both	early	and	advanced	stage	dis-
ease.	Although	the	study	of	Asher	et	al.	[15],	which	had	more	
number	of	patients	than	in	our	study,	could	demonstrate	the	
independent	prognostic	role	of	PLR	as	mentioned	earlier;	they	
did	not	evaluated	the	role	of	PLR	in	patients	with	advanced	
stage	disease.	We	analyzed	data	of	 this	particular	group	of	
patients	which	should	gain	the	most	benefit	from	a	preopera-
tive	prediction	whether	optimal	surgery	could	be	achieved,	
and	found	that	PLR	was	also	useful	as	a	predictive	factor	to	
determine	suboptimal	 surgery.	Another	 limitation	of	our	
study,	aside	from	a	small	number	of	patients,	was	that	we	did	
not	include	CA-125	in	our	study	because	we	were	aware	that	
this	tumor	marker	had	limited	role	in	early	stage	disease.	With	
our	heterogeneous	population	of	early	and	advanced	disease,	
it	may	not	be	appropriate.	Until	we	have	more	number	of	
patients	with	advanced	cancer	that	the	role	of	PLR	will	be	re-
assessed	together	with	CA-125	and	other	prognostic	factors	
as	well.	
In	conclusion,	our	clinical	study	showed	that	all	blood	com-

ponents	elevation	was	associated	with	adverse	characteristic	
features	and	poor	prognosis	 in	EOC.	PLR	was	a	better	prog-
nostic	indicator	for	EOC	compared	to	thrombocytosis	or	NLR	
≥2.6.	However,	the	poor	prognostic	role	of	PLR	was	demon-
strated	only	in	univariable	analysis	but	could	not	be	confirmed	
in	multivariable	analysis	as	an	independent	prognostic	factor.	
Our	results	need	further	study	in	a	larger	and	more	homoge-
neous	population	to	validate	the	prognostic	role	of	PLR.	
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