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SUMMARY
The sensitivity and specifity of DR-70 immunoassay as a tumor marker for non-small cell lung cancer
Introduction: Lung cancer is the most important causes of the cancer related mortality. Patients with lung cancer are usually
diagnosed at advanced or locally advanced stage, for this reason early diagnosis of lung cancer is very important. For early detection
of lung cancer some methods are emphasized such as low-dose computed tomography or tumor biomarkers. In this study we aimed
to evaluate DR-70 sensitivity and specificity as a tumor marker in detection of non-small cell lung cancers.
Patients and Methods: Between May 2013 and April 2014, the serum samples from 88 non lung cancer patients, 86 patients with
chronic obstructive pulmonary disesase were obtained. Blood samples from each participant were analyzed for DR-70 level.
Results: Totally 174 patients were enrolled to the study (152 male, 22 female). Histopathologically 47(53.4%) patients were
diagnosed with squamous cell lung cancer, 34 (38.6%) with adenocarcinoma, and 7 (8%) with non-small cell lung cancer. The mean
serum DR-70 levels in lung cancer patients (2.43 ± 1.82 μg/mL) was significantly higher compared to the 86 non-cancerous subjects
(1.15 ± 0.70 μg/mL) (p< 0.01). DR-70 exhibited clinical sensitivity and specificity of 54.5 and 83.7%, respectively, at an optimal cut
off at 1.98 μg/mL. It could be said that the risk of the presence of the disease is 6.171 times higher in the cases where DR-70 level
is 1.98 μg/mL and higher.
Conclusion: DR-70, a marker used to measure fibrin degradation products, generated by all major cancers, may helps to find high
risk lung cancer patients.
Key words: Lung cancer, tumor marker, sensitivity, specificity
ÖZET
Küçük hücreli dışı akciğer kanserinde tümör belirteci olarak
DR-70'in sensitivite ve spesifitesi
Giriş: Tüm dünyada kansere bağlı ölümlerin en önemli nedeni
akciğer kanseridir. Akciğer kanserli olgular büyük oranda ileri ya da
lokal ileri evrede saptanmakta bu nedenle akciğer kanserinin erken
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tanısı çok önemlidir. Akciğer kanserinin erken tanısı için düşük doz bilgisayarlı tomografi ve tümör belirteçleri gibi metodlar üzerinde
durulmaktadır. Bu çalışmamızda; küçük hücreli dışı akciğer kanserinde bir tümör belirteci olarak DR-70'in sensitivitesi ve spesifitesini
araştırmayı amaçladık.
Hastalar ve Metod: Mayıs 2013 ve Nisan 2014 tarihleri arasında küçük hücreli dışı akciğer kanseri tanısı yeni alan 88 olgu ve 86
kronik obstrüktif akciğer hastalığı tanılı olgu çalışmaya dahil edilmiştir. Her olgudan serum örneği alınıp DR-70 düzeyi analizi yapılmıştır.
Bulgular: Toplam 174 hasta (152 erkek, 22 kadın) çalışmaya dahil edildi. Histopatolojik olarak 47 olgu (%53.4’) skuamöz hücreli
karsinom, 34 olgu (%38.6) adenokarsinom ve 7 olgu (%8) küçük hücreli dışı karsinom idi. Akciğer kanserli olguların ortalama serum
DR-70 seviyeleri (2.43 ± 1.82 μg/mL) kontrol grubunun serum DR-70 seviyelerine (1.15 ± 0.70 μg/mL) göre yüksek saptanmıştır (p<
0.01). DR-70 düzeyi 1.98 μg/mL ve üzerinde olan olgularda akciğer kanseri yakalamada duyarlılık %54.5; özgüllük %83.7 olarak
saptanmıştır. DR-70 düzeyi 1.98 μg/mL ve üzeri olan olgularda hastalık görülme riski 6.171 kat fazladır diyebiliriz.
Sonuç: Fibrin yıkım ürünleri düzeyini ölçen bir belirteç olan DR-70 yüksek riskli akciğer kanseri olgularında tümör belirteci olarak
kullanılabilir.
Anahtar kelimeler: Akciğer kanseri, tümör belirteci, duyarlılık, özgüllük

INTRODUCTION
Today, cancer is one of the most significant health
issues. It is also among the primary cause of death in
both developed and developing countries (1). All
over the world, the most important cause of cancerrelated deaths is lung cancer. In 2008, lung cancer
has constituted 13% of newly diagnosed cancer
cases and 18% of cancer-related deaths (2).
Cases with lung cancer are usually determined in
advanced or locally advanced stage. So 70% of cases
could not have a chance to be treated surgically, a
radical treatment method at the time of diagnosis (3).
In spite of the developments in diagnosis and
treatments within last 10 years, the ratio of a 5-yearlife in lung cancer cases after diagnosis is 15.9% (4).
It is known that the chance to treat the lung cancer
cases is closely related with the stage of the disease
at the time of diagnosis and there is a target
population with a high risk due to smoking and
tobacco habit. Therefore, every effort should be made
in order to diagnose lung cancer cases at the earliest
possible stage (5,6).
AMDL-ELISA DR-70 (FDP) test is the first in vitro
diagnostic cancer test approved by the US Food and
Drug Administration (US FDA). DR-70 test measures
both fibrin and fibrin degradation products in human
serum samples. Fibrin degradation products (FDP) are
produced excessively by proteolytic enzymes
excreted from cancer cells. It is a proven fact that
there is a clear relation between increased FDP levels
and cancer detection, its stage, progressionand
prognosis (7-9). Thus, FDP measurement could be
considerably helpful in case of some malign tumours.

DR-70 analysis has been previously stated to be
effective in the detection of malignancies related with
nasopharynx, tongue, gastrointestinal system, breast,
ovarium and prostate(10-12).
In this study our aim was to detect the sensitivity and
specificity of DR-70 immunoassay as a tumour
marker in diagnosis of non-small cell lung carcinomas.
MATERIALS and METHODS
Patients and Datas
Between May 2013 and April 2014, at Süreyyapaşa
Chest Diseases and Chest Surgery Training and
Research Hospital, 88 cases, newly diagnosed with
non-small cell lung cancer and 86 cases diagnosed
with COPD (Chronic Obstructive Pulmonary Disease)
were included into the study.
Absence of an active infection, absence of a history
of thrombosis undergone or of a current thrombosis
risk, absence of extrapulmonary malignancy history,
voluntary participation of patients have been
determined as common criteria for the acceptance
into the study for the lung cancer group and the
COPD control group. At the same time, the cases in
the lung cancer group have been conditioned, as a
criterion, to be diagnosed with non-small cell lung
cancer.
88 cases in the lung cancer group have been
evaluated in terms of age, gender, tumoral lesion and
its size, tumor histopathology, stage of disease and
presence of metastasis. The diagnosis of lung cancer
has been verified for all cases by histopathologic
examinations. In the staging ofthe disease, TNM 7
lung cancer staging system has been used regarding
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Stage 1-2 as early stage of a disease, Stage 3-4 as
advanced stage of a disease for the cases (13). In the
cases of COPD group, age and gender data have
been recorded.
A 5 mL sample of peripheral blood was obtained from
each subject (both the patients with the non small cell
lung carcinoma and the patients with COPD control
subjects). The blood was left at room temperaure for 30
minutes, then it was centrifuged at 1300 x g for 10
minutes. Then, all sera were stored at -20°C until they
were analysed using DR-70 immunoassay. The serum
DR-70 concentration was measured following the
manufacturer’s protocol for the AMDL-ELISA DR-70 kit
(AMDL Inc., Tustin, CA, USA).
The study protocol was approved by local Ethics
Committee of a state training and research hospital
(Dr. Lutfi Kirdar Kartal Training and Research Hospital,
Istanbul-Turkey). Informed consent was signed before
patients and healthy individuals were included in this
study.
Statistical Analysis
For statistical analyses, NCSS (Number Cruncher
Statistical System) 2008 Statistical Software (Utah,
USA) program has been used. In addition to descriptive
statistical methods (mean, standard deviation, median,
ratio, frequency) during the evaluation of work data,
Student t test has been employed in the inter-group
comparisons of the parameters indicating a normal
distribution upon the comparison of quantitative data.
In the inter-group comparisons of the parameters not
indicating a normal distribution, on the other hand,
Mann-Whitney U test has been used. As for the
comparison of qualitative data, Chi-Square test has
been used while diagnosis screening tests (sensitivity,
specificity, PPV, NPV) and ROC curve analysis have
been appliedin thecut-off determinationfor parameters.
Results have been evaluated within a confidence
interval of 95% and significance has been evaluated at
a level p< 0.05 and p< 0.01.

RESULTS
Demographics and Clinical Characteristics
of Patients
The study has been carried out on 174 patients in
total, 12.6% (n= 22) of them being female and 87.4%
(n= 152) being male, between May 2013 and April
2014, at Sureyyapasa Chest Diseases and Chest
Surgery Training and Research Hospital. The median
age of the cases whose ages have ranged from 40 to
86 years, are 64.95 ± 9.19 years. The demographic
datas of the groups were shown in Table 1.
While the tumour lesion of 30.7% (n= 27) of the
cases with lung cancer who participated in the study
has been observed to be the right upper lobe, it has
been found to be the right middle lobe for 6.8% (n=
6) of them, the right lower lobe for 25% (n= 22) of
them, the left upper lobe for 29.5% (n= 26) of them
and the left lower lobe for 8% (n= 4) of them.
Having been examined, the tumour size of the cases
with lung cancer being 52.44 ± 25.22 mm on the
average has been determined to range from 15 to 134
mm. While the tumour size of 22.7% (n= 20) of the
cases has been detected to be 3 cm or less, it has been
seen to range from 3 to 7 cm for 53.4% (n= 47) of them
and to be bigger than 7 cm for 23.9% (n= 21) of them.
50% (n= 44) of the cases in the patient group have
been observed not to be operatedwhereas 44.3% of
them (n= 39) have been observed to be subjected to
lobectomy and 5.7% of them (n= 5) have been
observed to be subjected to pneumonectomy.
While the type of the tumour for the 53.4% (n= 47)
of the cases with lung cancer who participated in the
study has been detected to be of squamous cell, it has
been observed to be adenocarcinoma for 38.6% of
them (n= 34) and non-small cell carcinoma for 8% of
them (n= 7).
The cancer stage of 19.3% (n= 17) of the cases with
lung cancer are observed to be stage 1, whereas it is
observed to be stage 2 for 18.2% of them (n= 16),

Table 1. Demographic characteristics of the control and cancer patients
Control patients

Cancer patients

86

88

67.88 ± 9.00

62.09 ± 8.48

Male, n (%)

71 (%82.6)

81 (%92)

Female, n (%)

15 (%17.4)

7 (%8)

Analyzed group, n (%)
Age (median ± SD)
Gender

#

Student-t test.
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stage 3 for 28.4% of them (n= 25) and stage 4 for
34.1% of them (n= 30). It is seen that the disease
stage of 38.6% of the cases who have participated in
the study is early stage, whereas it is observed to be
advanced stage for 61.4% of them (n= 54).

A statistically significant difference has not been
encountered among the DR-70 measurements of the
cases with lung cancer depending on type and size
of tumour, stage of disease, existence of metastasis.
(p> 0.05) (Table 3).

While no metastasis is seen in 65.9% (n= 58) of the
cases among the lung cancer group, it is observed to
exist in 34.1% of them (n= 30). In Table 2, descriptive
characteristics of the cases with lung cancer are
summarized.

DR-70 measurements of the cases based on the
groups show a statistically significantvariation to a
great extent (p< 0.01). Compared to those of the
control group, DR-70 measurements of the cases of
lung cancer group are significantly higher (Table 4).

DR-70 Evaluation and ROC Analysis of the Cases of
Lung Cancer Group and Control Group

Based on this significancy, the determination of a cutoff point for DR-70 has been thought. ROC analysis
and diagnosis screening tests have been employed for
the determination of a cut-off point for each group.

Having ranged from 0.10 to 8.80 μg/mL, DR-70
measurement of the cases who participated in the
study has been determined to be 1.80 ± 1.52 μg/mL
on the average.

In the cases where DR-70 level is 1.98 μg/mL and
higher, the sensitivity of detecting lung cancer,

Table 2. Demographic characteristics of the cases with lung cancer
Number of patient (n)
Gender
Smoking
Tumour lesion

Tumour size

Tumour histopathology

Disease stage

Stage
Metastasis
Number of metastasis
Type of treatment

%

Female

7

8

Male

81

92

No smoking history

2

2.2

Smoking history

86

97.8

Right upper lobe

27

30.7

Right mid lobe

6

6.8

Right lower lobe

22

25.0

Left upper lobe

26

29.5

Left lower lob

7

8.0

≤ 3 cm

20

22.7

3-7 cm

47

53.4

> 7 cm

21

23.9

Squamous cell carcinoma

47

53.4

Adenocarcinoma

34

38.6

Non-small cell carcinoma

7

8.0

Stage 1

17

19.3

Stage 2

16

18.2

Stage 3

25

28.4

Stage 4

30

34.1

Early Stage

33

37.5

Advanced Stage

55

62.5

Absent

58

65.9

Present

30

34.1

Single metastasis

20

66.7

Multiple metastasis

10

33.3

Not operated

44

50.0

Lobectomy

39

44.3

Pneumonectomy

5

5.7
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Table 3. Descriptive characteristics and DR-70 relation in the cases with lung cancer
DR-70
Tumour type

Tumour size

Stage of cancer

Stage of disease
Metastasis

n

Ort ± SD

Median

Squamous cell carcinoma

47

2.32 ± 1.85

1.50

Adenocarcinoma

34

2.55 ± 1.89

2.06

Non-small cell carcinoma

7

2.59 ± 1.24

2.72

≤ 3 cm

20

2.48 ± 1.61

2.06

3-7 cm

47

2.43 ± 1.99

1.64

> 7 cm

21

2.39 ± 1.64

2.11

Stage 1

17

2.15 ± 1.80

1.99

Stage 2

16

2.32 ± 1.63

1.36

Stage 3

25

2.69 ± 1.88

2.19

Stage 4

30

2.44 ± 1.92

2.27

Early stage

34

2.29 ± 1.71

1.68

Advanced stage

54

2.52 ± 1.89

2.22

Absent

58

2.43 ± 1.78

1.99

Present

30

2.44 ± 1.92

2.27

p value
0.621

0.860

0.694

0.546
0.954

Mann-Whitney U test.

Table 4. DR-70 measurements of the cases of the Lung Cancer Group and the Control Group
Lung cancer (n= 88)
DR-70

Min-max
Mean ± SD (Median)

# Mann-Whitney

Control Group (n= 86)

0.19-8.80

0.10-2.80

2.43 ± 1.82 (2.04)

1.15 ± 0.70 (1.02)

U test.

* p< 0.01.

specificity, positive prediction value and negative
prediction value have been determined to be 54.5%,
83.7%, 77.4% and 64.2%,respectively (Table 5). The
area under the ROC curve obtained, and standard
error have been detected to be 73.4% and 4%,
respectively (Figure 1) (Table 6).
A statistically significant relation between the groups
and at the cut-off value 1.98 μg/mL of DR-70 level
(p< 0.01) (Table 7). It could be said that the risk of the
presence of the disease is 6.171 times higher in the
cases where DR-70 levelis 1.98 μg/mL and higher
(ODDS ratio 6.171 [95 % CI: 3.035 - 12.550)].
DISCUSSION
The most crucial point for the control and the
prevention of cancer in the world, is the ability for
diagnosing it at the earliest possible stage and then,
the reduction of mortality and morbidity through the
application of effective treatment methods (14).
DR-70 (FDP) test is the first in vitro diagnostic cancer
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Figure 1. Area under the ROC curve of DR-70.
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Table 5. Diagnosis screening test results at several points for DR-70
DR-70

Sensitivity

Specificity

Positive prediction value

Negative prediction value

≥ 1.50

57.95

73.26

68.92

63.00

≥ 1.70

54.55

76.74

70.59

62.26

≥ 1.98

54.55

83.72

77.42

64.29

≥ 2.00

52.27

84.88

77.97

63.48

≥ 2.04

50.00

84.88

77.19

62.39

≥ 2.11

47.73

86.05

77.78

61.67

Table 6. DR-70 area under the curve
95% confidence interval
Area

Std. error (a)

p

Upper

Lower

0.734

0.04

0.001

0.660

0.808

test approved by the US Food and Drug Administration
(US FDA). DR-70 test measures both fibrin and fibrin
degradation products in human serum samples. It is
a proven fact that there is a clear relation between
increased FDP levels and cancer detection, its stage,
progression and prognosis (7-9). DR-70 analysis has
been previously stated to be effective in the detection
of malignancies related with nasopharynx, tongue,
gastrointestinal system, breast, ovarium and prostate
(10-12).
In the present study, we evaluate the clinical
diagnostic value of DR-70 such as the sensitivity and
specificity, positive and negative predictive values in
non small cell lung cancers compared to COPD
control patiens. The present study demonstrated that
the mean serum DR-70 level was higher in non small
cell lung cancer patients compared to the COPD
patients. DR-70 had a sensitivity of 54.5% and
specificity of 83.7% at a cut-off value of 1.98 μg/mL.
Area under the ROC curve (AUC) was 0.734 (95% CI
0.660-0.808, p: 0.001) for the DR-70. The positive
predictive value was 77.4%, the negative predictive
value was 64.2%.

Wu et al. found that the DR-70 levels increased in
lung cancer patients, with an 87% diagnostic
sensitivity and a specificity of 95%, was obtained
using 335 control subjects and 83 lung cancer
patients (15). In a study on 30 subjects with lung
cancer whose serum DR-70 cut-off values were
measured as 1.0 μ/mL and a healthy control group of
85 subjects, sensitivity and specificity have been
found to be 87% and 95%, respectively (16). In a
study performed by Adonis et al. on a population
with a high risk of lung cancer, the sensitivity of
serum DR-70 was found to be 90% (17). In our study,
the sensitivity of DR-70 in the cases of non-small cell
lung cancer has been measured as 54.5% and we
attribute it to the fact that the control group consisted
of the cases with COPD.
Fields et al. found that mean DR-70 level of cancer
patients were 3 times higher compared to the control
subjects (18). The results of the present study were
consistent with the results. In addition to that, the
mean DR-70 level in the cases of non-small cell lung
cancer has been found to be 2 times higher than that
of the control group.
Kerber et al. have determined that DR-70 levels in
advanced gastrointestinal cancers increase (19). In
this sense, a positive correlation has been established
between high DR-70 level and tumour burden and
the number of metastasis. In another study, on the
other hand, no correlation has been detected between
high DR-70 level and histological type of tumour and

Table 7. Cut-off value based on the groups
DR-70
< 1.98
n
Group

≥ 1.98
%

n

%

Control group

40

35.7

48

77.4

Lung cancer

72

64.3

14

22.6

#p

0.001*

# Yates

continuity correction test.
* p< 0.01
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stage of disease (20). The present study serum DR-70
levels were not correlated with the histological
subtype of the tumor and tumor stage.
This study does have several limitations. For example
we did not include small cell lung cancer patients
and healthy controls in the sample population. The
patient sample size that is 174 cases may not be
sufficiently large to determine the cut off level
between non small cell lung cancer patients and
COPD controls.
CONCLUSION
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We are in the opinion that comprehensive studies
including high risk phenomenon and healthy ones in
terms of lung cancer in particular in our country are
required for DR-70 which has been indicated in the
previous studies that it has high sensitivity and
specificity in cancer screening.
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