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ECOG is as independent predictor of the response to
chemotherapy, overall survival and progression-free
survival in carcinoma of unknown primary site

ROCIO GRAJALES-ALVAREZ!, ANA MARTIN-AGUILAR', JUAN A. SILVA',
JAIME G. DE LA GARZA-SALAZAR?, ERIKA RUIZ-GARCIA®, CESAR LOPEZ-CAMARILLO?,
LAURENCE A. MARCHAT> and HORACIO ASTUDILLO-DE LA VEGA®

1Oncology Hospital, National Medical Center, ‘Century XXI’, IMSS, México City 06720; 2Clinic of Thoracic Oncology;
3Translational Medicine Laboratory, National Institute of Cancerology, México City 14080; 4Oncogenomics Laboratory,
Autonomous University of México City, México City 03100; SMolecular Biomedicine Program and Biotechnology Program,
National School of Medicine and Homeopathy, Instituto Politecnico Nacional, México City 07320;
®Translational Research Laboratory, Oncology Hospital, National Medical Center,
‘Century XXI’, IMSS, México City 06720, México

Received September 28, 2016; Accepted December 20, 2016

DOI: 10.3892/mc0.2017.1209

Abstract. The aim of the present study was to determine
whether age, gender, functional status, histology, tumor
location, number of metastases, and levels of the tumor
markers, lactate dehydrogenase (LDH) and albumin, are
poor prognostic factors for the response to chemotherapy in
patients with carcinoma of unknown primary site. A total of
149 patients diagnosed with carcinoma of unknown primary
site that was histologically confirmed, and treated with chemo-
therapy in the Oncology Hospital, National Medical Center,
‘Century XXI* IMSS, Mexico City, Mexico during the period
between January 2002 to December 2009, were carefully
selected for the present study. The analysis of 149 patients
diagnosed with carcinoma of unknown primary site revealed
that the liver was the organ with the highest frequency of
metastases (33.5%). The objective response rates to chemo-
therapy were ~30.2%. Notably, ECOG was an important
predictor of response to chemotherapy (P=0.008). The median
progression-free survival was 7.1 months. Upon multivariate
analysis, the Eastern Cooperative Oncology Group (ECOG)
Scale of Performance Status was observed as an independent
predictor of progression (P<0.0001). The median overall
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survival was 14.2 months. The ECOG was also an independent
predictor of mortality (P<0.0001). In conclusion, the data from
the present study have demonstrated that ECOG is an inde-
pendent predictor of a poor response to chemotherapy, lower
overall survival and progression-free survival in carcinoma of
unknown primary site.

Introduction

Cancer of unknown primary (CUP) is a heterogeneous
group of malignancies that are defined as the presence of
metastases, without identifying a primary tumor following an
extensive evaluation of the patient (1). The identification of the
primary tumor represents a diagnostic and therapeutic chal-
lenge: the antemortem frequency of detection of the primary
site is <20-30% (2), meanwhile CUP represents between
2.3 and 4.2% of adult cancers (3). In Mexico, 4,223 new
cases of CUP were diagnosed in 2001, representing ~4% of
cancer cases during that year (4). Unfortunately, the median
survival rate, even in patients treated with cytotoxic agents,
was <1 year (5). Chemotherapy has been the cornerstone in
the treatment of CUP; however, establishment of the results
has been difficult due to the heterogeneity of patients in the
series. CUP treatment must be individualized according to the
clinical setting, considering the favorable or unfavorable group
that the patient belonged to prior to the therapeutic decision.
However, the benefits of chemotherapy compared with best
supportive care in the subgroups of poor prognosis have yet
to be fully elucidated, and the optimal treatment regimen has
not been determined (6). Several chemotherapy schemes have
been successful in groups of patients with favorable clinical
characteristics. However, most patients with CUP are in the
unfavorable group, and this exhibits low rates of response to
systemic treatment, which is decided empirically according to
clinical and functional status. On the other hand, it has been
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proposed that clinicopathological features, including age,
gender, functional status, weight loss, histology, tumor loca-
tion, number of metastases and the levels of tumor markers,
may represent relevant prognostic variables (7-14). These
variables have not been obtained consistently, and so larger
studies are required to validate specific clinical, pathological
and molecular profiles in order to differentiate patients that
are likely to benefit from treatment from those who would be
likely to experience only deterioration in their quality of life.
There are no well-established clinical and molecular markers
for CUP, and therefore recognition of such markers is of vital
importance in determining the best treatment option. The aim
of the present study was to determine whether clinicopatho-
logical parameters were prognostic factors for the response
to chemotherapy in patients with CUP. Overall survival,
progression-free survival and response rates to chemotherapy
were investigated in the present study.

Patients and methods

Patients. A total of 149 patients with CUP treated at the
Oncology Hospital, National Medical Center ‘Century
XXTI’, IMSS, Mexico City, Mexico between January 2002
and December 2009 were retrospectively analyzed. Patients
>18 years of age diagnosed with CUP, who were histologically
confirmed and with any histological subtype, were carefully
selected. Patients previously treated in other units, those
with hematological, renal or liver failure at the time of inclu-
sion, or those with the presence of a second neoplasm were
excluded. The clinicopathological factors analyzed were: Age,
gender, functional status, histology, tumor location, number of
metastases, and the levels of the tumor markers, lactate dehy-
drogenase (LDH) and albumin.

Statistical analysis. Overall survival (OS) was defined as the
lifetime in months from the start of treatment until the patient
succumbed to mortality. Progression-free survival (PFS)
was determined from the start of the treatment to the date
on which the disease progressed, determined clinically or by
imaging, either by increasing tumor volume or development
of new lesions. Response criteria were as follows: Complete
response (CR) indicated no measurable tumor by clinical
analysis and/or by imaging; partial response (PR) referred
to a reduction of =30% in the largest diameter of one of the
target lesions compared with the baseline study; and stable
disease (SD) referred to a measurable reduction in tumor
volume of <30% in maximum diameter, with no appear-
ance of new lesions. Toxicity to treatment was determined
according to the National Cancer Institute (NCI) Common
Terminology Criteria for Adverse Events (CTCAE, https://
ctep.cancer.gov). For the statistical analysis, comparison
between subgroups was performed using the Chi-square test
for quantitative variables, and Fisher's exact test for qualita-
tive variables. The analysis of OS and PFS was performed
using the Kaplan-Meier method with confidence intervals
(CIs) of 95%. Statistical analysis was performed using
SPSS software, version 17 (SPSS, Inc., Chicago, IL, USA).
For univariate analysis, a statistical comparison of median
survival with the #-test was used, and multivariate analysis
was performed using the Cox model. Only the variables with
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P<0.05, on performing a univariate analysis, were included in
the present study. Proportional hazards were analyzed using
graphical and statistical methods. P<0.05 was considered to
indicate a statistically significant value.

Results

Patient characteristics. A cohort of 149 patients diagnosed
with CUP treated between January 2002 and December 2009
were carefully selected for the present study. Table I shows
the clinicopathological characteristics of the patients involved
in this study. Of the patients, 60% received only one line of
chemotherapy. The mean age was 56.9 years (range, 25-90)
and the numbers of patients according to gender (51.67% male,
48.32% female) were similar. A total of 65.7% of subjects
had ECOG-1, whereas adenocarcinoma and squamous cell
carcinoma accounted for 85.57% of the histologies. A total
of 75% of the tumors had a poor degree of differentiation
tumor activity, which was confirmed in 2-3 sites in 53.69%
of the cases. Molecular analysis revealed that there was an
elevation in the levels of the tumor marker, cancer antigen
125 (CA125), in 34.22% of cases, being the most frequent
biomarker (16.77%). A significant increase in the expression
of lactate dehydrogenase (LDH) was identified in 41.6% of
the patients, and the level of albumin decreased in 12.1% of
the individuals.

Location of metastases. Table II describes the location of the
various sites of metastases in patients. The most frequently
observed locations were the liver (33.5% of patients), neck
(30.2%), lung (24.8%), supraclavicular (18.1%), bone (16.7%),
axillar (15.4%), peritoneum (14.0%), mediastinum and retro-
peritoneum (13.4%). Other less frequent locations (<10%) were
localized in the pleura, skin, groin, pelvis, central nervous
system, small intestine, colon, pancreas, parotid, pericardium
and adrenal. Tumor activity was reported in the spleen,
stomach, breast and bone marrow in 1% of the patients.

Response rates. A total of 45 patients (30.2%) demonstrated
a response to chemotherapy, of whom 12 patients (8.1%)
presented with CR, and 33 patients (22.1%) exhibited PR. SD
was observed in 17 patients (11.4%). Eighty-three patients
(55.7%) progressed during treatment, and 4 patients (2.7%)
did not exhibit any response. A total of 21 cases of mortality
(14.1%) were associated with a diagnostic confirmatory note
in the record (Table III). Notably, univariate analysis showed
that ECOG (P=0.004), elevated levels of LDH (P=0.03) and
histology (P=0.031) were prognostic factors for the response
to chemotherapy (Table IV). Subsequently, a multivariate
analysis of prognostic factors of the response to chemotherapy
was performed using a logistic regression model. Notably, the
results demonstrated that the ECOG was significantly associ-
ated (P=0.008) with the chemotherapy response (Table V).

Survival analysis. The PFS was 7.1£9.9 months (range,
1-57 months) (Table VI). Survival curves for PFS derived using
the Kaplan-Meier method are shown in Fig. 1. Notably, in the
univariate analysis, the ECOG and LDH had high statistical
significance, as predictive of PFS (Table VII). On performing
a multivariate logistic regression, only ECOG was observed as
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Table I. Characteristics of patients with CUP from January
2002 to December 2009.
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Table II. Location of tumor activity in patients with CUP
(n=149).

Characteristic Number of patients (%) Site of location Number of cases (%)
Gender Liver 50 335
Male 77 51.67  Cervical 45 30.2
Female 72 4832 Lung 37 24.8
Age (years) Supraclavicular 27 18.1
Median + SD 56.94+12.69 - Bone 25 16.7
Range (25-90) Axilla 23 154
ECOG performance status Peritoneum 21 14.0
0 0 0 Mediastinum 20 134
1 08 6577  Retroperitoneum 20 134
. Groin 8 53
Histology .
. Pelvis 6 4.0
Squamous cell carcinoma 18 12.08 Central . 5 13
Adenocarcinoma 72 48.32 Sen lrla' I;er:/'ous system 3 2'0
Neuroendocrine tumor 2 1.34 lea 1ntestine ) 1'3
Carcinoma 57 38.25 olon ’
] o Pancreas 2 1.3
Differentiation grade Parotid 2 13
Well differentiated 4 2.68 . .
] ) Pericardium 2 1.3
Moderate.ly dlffe.rentlated 34 22.81 Adrenal 2 13
Poorly differentiated 111 74.49 Spleen 1 067
Number sites of disease Gastric 1 0.67
1 49 0.67 Breast 1 0.67
2-3 80 5369 Bone marrow 1 0.67
>3 20 1342
Elevated tumor marker 51 3422  CUP, cancer of unknown primary.
CEA 23 1543
AFP 4 2.68
bHGC 0 0 Table III. Response rates to chemotherapy of patients with
PSA 2 1.34 CUP (n=149).
CAI125 25 16.77
CA19-9 6 4.02 Type of response Number (%)
LDH (>340 1U/1) 62 41.60
Albumin <3.4 g/dl 18 12.10 Résponlse ’ .
omplete .
f ch h
Number of chemotherapy Parcial 3 1
schemes lobal 45 302
1 90 6040  Global :
2 42 28 18 Progression 83 55.7
3 13 872 No respc.)nse 4 2.7
>3 4 268 Stable .d%sease 17 114
Mortalities 21 14.1

CUP, cancer of unknown primary; SD, standard deviation; LDH,
lactate dehydrogenase; ECOG, Eastern Cooperative Oncology
Group; AFP, a-fetoprotein; CEA, carcinoembryonic antigen; BHGC,
[-subunit of human chorionic gonadotropin; SA, prostate-specific
antigen; CA125, cancer antigen 125; CA19-9, cancer antigen 19-9.

an independent factor of progression (P<0.0001; Table VIII).
In addition, OS was 14.2+14.1 months (range, 1-84 months)
as shown in Table IV. Survival curves derived using the

CUP, cancer of unknown primary.

Kaplan-Meier method for OS are shown in Fig. 2. The only
independent predictor of mortality was the ECOG (P<0.0001);
additional analysis revealed that there were no other clinical
and pathological factors predictive of mortality.

Toxicity evaluation. Hematological toxicity, including anemia,
thrombocytopenia, leukopenia and neutropenia of any grade,
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Table I'V. Univariate analysis of prognostic factors of response to chemotherapy.

Variable CR (%) n=12 PR (%) n=33 P-value
Gender 0.75
Male 541.7) 18 (54.5)
Female 7 (58.3) 15 (45.5)
ECOG 0.004
1 11 (91.7) 26 (78.8)
2 1(8.3) 721.2)
3 0 (0) 0(0)
Histology 0.031
NET 0 (0) 0 ()
Squamous cell carcinoma 3(25.0) 7(21.2)
Carcinoma 4 (33.3) 10 (30.3)
Adenocarcinoma 541.7) 16 (48.5)
Differentiation grade 0.46
Well differentiated 0 (0) 1 (3.0
Moderately differentiated 4 (33.3) 11 (33.3)
Poorly differentiated 8 (66.7) 21 (63.7)
Tumor marker 0.33
Normal 10 (83.3) 23 (69.7)
Elevated 2(16.7) 10 (30.3)
LDH 0.03
Normal 11 (91.7) 18 (54.5)
Elevated >340 1U/I 1(8.3) 15 (45.5)
Albumin 043
Normal 12 (100) 29 (87.8)
Decreased (<3.4 g/dl) 0 (0) 4 (12.2)

CR, complete response; PR, partial response; ECOG, Eastern Cooperative Oncology Group; NET, neuroendocrine tumor; LDH, lactate dehy-

drogenase.

Table V. Multivariate logistic regression analysis of prognostic
factors of response to chemotherapy.

Variable B-value OR CI (95%) P-value

ECOG -1.13 0.42 0.13-0.74 0.008

OR, odds ratio; CI, confidence interval; ECOG, Eastern Cooperative
Oncology Group.

occurred in 43.6% of patients; grade 3 to 4 was observed
in 21.5% of the patients. Gastrointestinal toxicity (nausea,
vomiting, mucositis, diarrhea, constipation, anorexia) in any
degree was observed in 67.8% of the patients, documented
at grades 3 to 4 in 20.2% of cases. Dermatological toxicity
was reported in 53.02% of the patients, with alopecia being
the most common cause (48.32%), and one case (0.7%) docu-
mented severe dermatological toxicity secondary to hand-foot
syndrome. In addition, 16.8% of the patients reported neuro-
logical toxicity (sensory neuropathy and/or motor), and 5 cases

(3.4%) reached grade 3 to 4. Almost two-thirds of the patients
(64.4%) expressed a specific degree of constitutional symp-
toms, and 12.7% of the cases exhibited severely limiting or
incapacitating conditions.

Discussion

The present study is a retrospective analysis of 7 years' experi-
ence in the treatment of patients with CUP in our institution.
The primary endpoint was to determine clinicopathological
factors that may confer lower response rates and decreased
survival rates in patients with CUP, in order to establish
subgroups of high and low risk, and identify those in whom
chemotherapy did not yield any clinical benefits, but only toxic
effects. In the present analysis, objective response rates to treat-
ment were 30.2%, which was similar to those observed in the
literature with platinum schemes (15-22). In schemes based on
platinum and taxane, the response rates were 30-50% (23-34),
and reported response rates were >50% (up to 79%) in Phase
II trials, which included a considerable number of patients
at low risk (35-40), who were present in the minority in the
present study. Of the study subjects, >85% received treatment
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Table VI. Global survival and progression-free survival in
patients with no known primary tumor (n=149).

Survival Months +SD
Opverall survival
Median 14.2 14.1
Range 1-84
Progression free survival 9.09
Median 7.1
Range 1-57
ECOG
1 259 (C195%,19.5-32.4)
2 74 (CI195%,4.1-10.7)
3 7.0 (CI 95%,5.0-8.9)

SD, standard deviation; CI, confidence Interval;, ECOG, Eastern
Cooperative Oncology Group.

Progression-free survival

1.0
ECOG
11
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Figure 1. Kaplan-Meier curves for progression-free survival in 149 patients
with CUP, according to ECOG. CUP, cancer of unknown primary; ECOG,
Eastern Cooperative Oncology Group.

regimens based on platinum. It is important to note that, prior
to 2004, the use of taxanes was not common, and several
of the schemes that were in use prior to this date are now
useless. The median OS was 14.2 months, whereas the PFS
was 7.1 months, also consistent with the trials. Approximately
40% of the patients received more than one line of treatment.
At present, there is no set pattern of second-line chemotherapy
in CUP. The use of multiple lines of treatment is subject to
an appropriate assessment being made of the patient, and its
recommendation is questionable; therefore, it was reserved for
patients who had a good response rate with a previous scheme,
and who were of excellent functional status. The weighting of
risk-benefit and economic impact were not objectives of the
present study. Regarding the clinicopathological factors of poor
response to treatment, age, gender, ECOG, histology, grade of
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Figure 2. Kaplan-Meier curves for overall survival in 149 patients with CUP,
according to ECOG. CUP, cancer of unknown primary; ECOG, Eastern
Cooperative Oncology Group.

differentiation, number and location of metastases, elevation
of tumor markers, elevated LDH and decreased albumin were
analyzed. The results demonstrated that, in univariate analysis
of response to treatment, the significant factors were ECOG-1,
normal LDH and adenocarcinoma histology for a greater
response to treatment; however, when performing multivariate
logistic regression analysis, only ECOG proved to be an inde-
pendent predictor of the response to treatment. Similarly, when
analyzing the prognostic factors for OS and PFS, the ECOG
was the only independent factor for these two characteristics.
The other variables analyzed did not reach a statistically
significant P-value. It should be noted that, according to the
multivariate logistic regression analysis, the level of LDH was
identified at the limit of statistical significance (P=0.054), and
this may be due to the fact that patients were not stratified
according to elevated levels of this protein. The ECOG as a
predictor of a poor response to cytotoxic therapy in patients
with CUP has been referred to in numerous studies that had
similar aims (8,10,12,22.,41-44).

Several studies have identified prognostic factors associ-
ated with survival in patients with unknown primary cancer.
However, there is, thus far, a solid classification system in place
that enables the stratification of patients according to these char-
acteristics in risk groups, since the groups of patients studied
tend to be heterogeneous, and therefore the factors mentioned
are inconsistent. The present study has revealed specific aspects
of heterogeneity of the patients, including multiple histologies,
and the grade of differentiation and application of various treat-
ments. Adenocarcinoma and squamous cell histologies yielded
higher rates of CR and PR for adenocarcinoma (41.7 and 48.5%,
respectively) compared with a CR of 33.3% and a PR of 30.3%
for squamous cell carcinoma. Similarly, a poor differentiation
grade represented >60% of cases of objective responses to treat-
ment. However, on performing the univariate analysis, none
of these variables were revealed to be statistically significant.
The data collection in retrospective studies, such as the present
example, has a number of disadvantages: Usually, there is bias
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Table VII. Univariate analysis of prognostic factors of progression to chemotherapy.

Variable Progression (%) n=83 RR CI, 95% P-value

Gender 0.44
Male 41 (494)

Female 42 (50.6) 0.95 0.71-1.27

ECOG
1 46 (554)

2 35(42.2) 0.65 0.49-0.86 0.004
3 2(124) 0.71 0.59-0.85 0.002

Histology 0.61

NET 0(0)
Squamous cell carcinoma 8(9.7)
Carcinoma 33 (39.7)

Adenocarcinoma 42 (50.6)

Differentiation grade 0.15
Well differentiated 2(2.5)

Moderately differentiated 15 (18.0)
Poorly differentiated 66 (79.5)

Number of sites of disease 0.29
1 24 (28.9)

2-3 47 (56.7)
>3 12 (14.4)

Location of disease 0.122
Peritoneum 8(9.6) 0.67 0.47-0.95 0.1
Lung, pleura 14 (16.9) 0.80 0.57-1.13 0.27
Cervical 19 (22.9) 0.88 0.63-1.22 0.48
Axilla, SCV 8(9.6) 0.97 0.60-1.56 0.90
Liver 21 (25.3) 1.13 0.81-1.56 043
Bone 5(5.8) 1.42 0.84-2.40 0.13
Mediastinum 4 (4.8) 2.26 041-124 0.21
Retroperitoneum 4(5.1) 2.31 0.52-12.7 0.23

Tumor marker 0.52
Normal 49 (59.0)

Elevated 34 (41.0) 0.75 0.56-0.99

LDH 0.031
Normal 42 (50.6)

Elevated (>340 IU/) 41 (494) 0.73 0.55-0.96

Albumin 0.13
Normal 70 (84.3)

Decreased (<3.4 g/dl) 13 (15.7) 0.74 0.53-1.02

RR, relative risk; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; NET, neuroendocrine tumor; SCV, supraclavicular;

CNS, central nervous system; LDH, lactate dehydrogenase.

Table VIII. Multivariate logistic regression analysis of prog-
nostic factors of progression.

Variable B-value OR CI, 95% P-value

ECOG -1.226 0.37 1.4-6.08 <0.0001

OR, odds ratio; CI, confidence interval; ECOG, Eastern Cooperative
Oncology Group.

in the catch; there are not properly specified degrees of toxicity
in all cases; and there is the possibility of errors emerging as a
consequence of subjective assessment.

It would be imperative in subsequent prospective analyses
to reduce the heterogeneity of the study population, excluding
patients from well-defined subgroups with good prognosis with
specific treatment indications, and yet without losing sight of
those patients from established groups of potentially curable
disease or under good control, as lymphomas, germ cell tumors,
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breast cancer or neuroendocrine tumors (45). At present, there
are no Phase III studies comparing systemic treatment with
best supportive care in patients with unfavorable risk factors.
Prospective clinical trials are required to establish the optimal
treatment for each patient, and to clearly define the group of
patients who will benefit from cytotoxic treatment.

Treatment of patients with CUP remains a challenge for
oncology, and requires a multidisciplinary approach. The
objective should be focused on preventing the requirement
for empirical management, in this context, with the advent of
molecular and genetic profiles that are currently under study
for this complex neoplasm (46-51) and the development of
therapeutics based on a combination of molecular biology,
microarray and immunohistochemistry approaches, and there-
fore clinical and pathological factors will have an essential
role in the management of these patients.

Taken together, the ECOG performance status is an inde-
pendent predictor of poor response to chemotherapy, and lower
OS and PFS in patients with CUP.
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