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Meaning of the DR-70"™™ Immunoassay for Patients with the
Malignant Tumor
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*Pochon Cha University Cha Bio Medical Center, Seonl, Korea

ABSTRACT

Background: The DR-70™ immunoassay is a newly developed cancer diagnostic test
which quantifies the serum fibrin degradaton products (FDP), produced during fibri-
nolysis, b%j\landbody' reaction. The purpose of this study was to evaluate the potential
of DR-70"" immunoassay in scteening malignant tumor. Methods: Sample subjects were
4,169 adults, both male and female, who visited the health promotiofl\ center of a general
hospital from March 2004 to Apsil 2005 and underwent the DR-70" immunoassay test
and other tests for cancer diagnosis. The patient group was defined as 42 adults out
of the sample subjects who were newly diagnosed with cancer during the same time
period when the DR-70™" immunoassay test was performed. Final confirmation of a
malignant tumor was made by pathological analysis. Results: The mean DR-70™" level
was 0.8310.65 ug/ml (range: 0.00 (0.0001)~7.42 ug/ml) in the control group (n=
4,127y as opposed to 2.70£2.33 pg/ml (range: 0.12 ~ 9.30 g/ml) in the cancer group
(n=42), and statistical significance was established (p<(0.0001, Student #test). When
categorized by the type of malignant tumor, all cancer patients with the exception ,O\f
the subgroups of colon and rectal cancer showed significantly higher mean DR-70"
levels compared with the control group (p<0.0001, Kruscal-Wallis test). The receiver
operating characteristic (ROC) curve analysis revealed =1.091 zzg/ml as the best cut-off
valuc. Using this cut-off value, the DR-70"" immunoassay produced a sensitivity of
71.4%, a specificity of 70.1%, a positive predictability of 69.4%, and a negat}}\flc pre-
dictability of 69.2% (1). Conclusion: A significant increase in the mean DR-70"" value
was observed in the cancer group (thyroidal, gastric, breast, hepatic and ovarian) com-
pared with the control group. In patticular, the specificity and sensitivity of the DR-70"
immunoassay was relatively high in the subgroups of breast, gastric, and thyroidal cancer
patients. There is need for further studies on a large number of malignant tumor patients
to see how the DR-70"" level might be changed according to the differentiation grade
and postoperative prognosis of the malignant tumor. (Immune Network 2006;6(1):
43-51)

Key Words: FDP, DR-70, immunoassay, cancer, tumor marker
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Wz, 40 98 34 319 Fl9] QA welloll 4

i o —_ 4
7bsbek. Zhzhe] welloll 200 ul® 7}3be). 8-channel B Rl B E
pipettorS o S-a}o] 100 ule] 2] 4¥ WAL B Ao T ¢
Re| @7t 299 HoF Sk S plate sealerol el E 2 5 808 7
ofall Wl ek, v LEolA) 158 ek WAk ol 2 3
300 ule] A1H gAo 2 641 AH ket Well 54 37] % T .= |82 8. 9. 2 9 .
o4 287 1124170 ¥ 100 ule] TMB 712 &€ 77} S 2507 L I5 15 135|122
o welloll 27Fs1aL, A AA4E sleko] oF 108 £t A 2|5 2 3€ 3€ 3€)38
o] i3} uk-So] AojUpEE Folr}, vlx|mte &, 100 ul
o] A §He Hrbsto] AANHS-S A7), ELISA holg e on o5 oF|els
reader= 450 umol|lA FFEE ZA 3k} 5 calibrator?] A %: 5§ § I I
F4E ARE Bl F F0e pEgow, ¥4 5288 2 2 zlE|f
DRIO™MFE: o] ZFHHE 3 eheh®) - :
Az #4. 8ol Aol whE DR-70™ Aztel 3t vl L, 28 3 2 &|&|¢
29l AR HF vl E ste] 7 student r-test i = =" T g
5 ANOVA test Alala}oirt. obal Zk(H1gho| %) e
she 9t 44 WET Aol sl DRIO™ Aol O P Y
g A 825 ¢l Student t-test 3 Mann-Whitney test _ ? .l
£ Ageiglon] AREI 7H7ke] okl vigt HEF vl Telore = 5 |g|S2
E 93l one way ANOVA test ¥ Kruskal-Wallis test=- o Z2& |5 S = = S % «
ARehgick DRIO™ wel Aol uld mzheer 5 2| | C w2
o| £ thefdt 7% FEel upe} Aldelglon], ROCF = .25 % 32 Sz Bo val
Ag olgetol DRIO™ el B el i HHel E| o o 4 L L2 L2 L2 L2 EC
cutoff 3% Z485ieh. DRIO™) 54 AgAel dhel | E| T 5 |F 5 S5 5SS S9[S% )4
of ZAgkel ¥ HANA pgte] 005 ofs}d AE | T L - 19t
FAM g fode] glka wetelgich fel2 8 b E 8 8 eE
EA Zz1ele SPSS for Windows 10.0 (SPSS Inc., & i A s I B (-2
Chicago, IL, USA)S A&k E S22 2 2 Z|Z%|&f
E! 2t £ 2 e 5 Z|%|gy
Fopol g WA th2Em-4,1278)el 4] DRIOMY I Clgf
HFE 0.830+0.649 pg/mlo] Qi th(Table 1, Fig. 1). W7t 2 S DR P
tlzF AAm=157)ell4 DR-10™e] HFFL 0694065 £ ) 57
pgmlel 3, oA Pz AMm=3970)4 DR7O™  E| (=L L . o o o S
o TS 0845065 pgml ZAElo], o2} Al  Z| |28 )= 2 2 5 S| = o2
ol ulal sk, oleldh Aol EAMeR fo  Z N P P
3 (p <0.05, Student t-test). 5 5 é@é ; <\\Z3 TO CT\ ? ; § %
HaTe Aol mel BRelge W A dzy |2 23|55 2 5 2|2 |3
% 300 ofstoll 4 DR-7O™e] HFE 058+0.60 wgml, 2| | |~ T T ° j g
40T 0.55+0.46 pg/ml, 50T} 0.80+0.57 pg/ml, 608 3 beals g & B o= l'glzd
£ 1.024+0.71 pg/ml, 70th o)Al A= 1.13+0.84 pg/ml 5 % |5 % 5 0§ §n| 5|47
2 Uelga, dFu ol BAHeR fosdge 5| [223 € 5 % 3 %28
o (p< 0.0001, One way ANOVA test), A Z )= 40t} o] E S E
SH1), SO, 60T ol T &2 27k Al 1o & |8 R & % &) ko7
= USRS o, Tukey A3 244 s} E25 2 - g
% DR70™] o] felsh Hokeh 2 5% 2 8 LT IS]
@A Sl A 2 Ao DRI0ME HEFS BokE & ¥l g g 8|7 |p%
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o], 30t o]s}oll A= 0.44+0.47 ug/ml, 400 0.62+0.67
pg/ml, 50T 0.55+0.46 g/ml, 60TH 0.66+0.43 1g/ml, 70
th o] ol A& 1.3421.07 ug/ml o & 7} At Ao]of| A
F¢ DRI0™ Aole EAHCE Fosiglom(p<
0. 0001 One way ANOVA ftest), Tukey] A% B4 Azl
HotE woll= 700 o] AHe] A e} vhex] FE7+

4 Zpolrt ot Ao 7 eyt
T of 4ol 4 7+ dg o DR-70™¢] 5§ #-2, 300)
o]sloll Al = 0.60+0.62 pg/ml, 40t 0.55+0.45 wg/ml, 50
o] 0.8140.57 pg/ml, 60t 1.03+£0.71 pzg/ml, 70th o] Akol)
Ae 1124082 pgml e & 2593, 7+ A& 7he] 7
F DR70™ ol EAF 2 §o)a19d 0 1(p<0.0001,
One way ANOVA test), 30tl] o|}-9} 40t)E aF-©. 2, 50
HE bFoE, 60ty 4l 70t) oA e E EYE uf
oll, Tukeyoll ©J8t AFRA Azl Afur} =842

A= M

Mean g
DR &
,70YH

ol 5 | o

KRR

RXXR

TS

S

B Total
W Male
O Female

aTaTOTATA TSI OTH
DRIAODOODES

3

52

3

=
R

X
XX

R

S

N ossiETs  16ZI0E W WA MO SDIF WD
Under 30 40-49 50~59 60-69 Qver 70 Total
Age Group

p<0 0001, One way ANOVA test

p<0 05, One way ANOVA test

1) The same letters indicate non-significant differcnce between groups based on ‘l'ukey's
multiple comparision test

Figure 1. Comparison of the mean DR-70™ levels in each age
group and gender.

DR-70™¢] o] Eon], 7t7ke] Ak Aolel] §-2]
2t 2ol 7b 9l ol eh(Table I0). 2+ d& thol] whe} whd 7he)
DR-70™ % & v] 23}91& ul, 400} o]} & 70¢] o] 4
2] A7 ol A= DR-70 4 HFzkol oz v 7+ %
o7} giglont, 50t ¢ FAle FFo] 0551046
pgml, 014 081+057ﬂg/m1§—_ o438l HFgke] o
=0k 71 (p<0.0001, Student r-test), 60t 2] 7 $-ollE A
o] HFL 0.66+0.43 pgiml, o342 FFL 1.03+0.71
pgmlZ2 oJ o] Fgke] FAA R FosiA v =
SrtHp<0.0001, Student f-test)

Fig. 2% ot ko] Qle ¥t A4 iz Abo]dllA
AA| g A8 =0 u}Z DR-70™ 7k HF 2o S Hol
T ek AA A n=4,169)01| 4 2HA] Fako] Q&
T8 A4 Az ApolollA] DR-70™d| gk 3 F3he
vl 2akol & wl, ol gl Tm=4,127)2] & 0.83+
0.65 pg/ml (range: 0.00 (0.0001)~7.42 pg/ml)gd o1}, o]
A¥E Fn=42)9) HFL 2704233 ug/ml (range: 0.12~

N

10% 6 1381 18 13014 412742
Under 40 50~59 60-69 Over 70 Total

=

o

I R R IR SR N ST Y S Y

Mean

OR
_70™ 3
(ug/mL)

4

1

0

Age Group

p <0.001, Student t-test
p <0,05, Mann-Whitney test

Figure 2. Comparison of the mean DR-70™ levels between the

normal control group and the malignant tumor group in each age
group.

Table II. Comparison of the mean DR-70'" levels in control group and in wvarious types of the malignant tumors

N Mean+ SD Range (pg/ml) "
Normal 4,127 0.831+0.65 pg/ml 0.00 (0.0001)~7.42 a
Colorectal Cancer 5 1.38+1.07 ug/ml 0.31~3.18 a, b
Ovarian Cancer 7 2.39£3.36 pg/ml 0.18~9.30 b
Breast Cancer 19 274215 pg/ml 0.12~7.43 c
HCC 2 2.85+3.31 pg/ml 0.51~5.19 c
Stomach Cancer 5 2.97£1.30 pg/ml 1.10~4.27 c
Thyroid Cancer 4 4.32+3.09 pg/ml 0.96~8.46 d
Total 4,169 0.85+0.71 pg/ml 0.00 (0.0001)~9.30

HCC: Hepatocellular carcinoma; p <0.001, Kruscal- \X/a]hs test;
based on Tukey’s multiple comparision test.

IThe same letters indicate non-significant difference between groups
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Figure 3. Comparison of the mean DR-70
group and malignant tumor group.

levels between control

9.30)0. 2 thz72] 3ulf o)A}l
2 Abole FAIFLZE f9
t-test).

7 Qded ojol] wha} FsbAbt3}h tlz=72) DR-70™ 3 F
& AL o, 40tiell 4] FA7e DR-70™ 5 F&
0.55+0.46 pg/ml, YFFA-T-L 0.75+0.36 pg/ml o2 3k
Ade] Hitol =L AgE oy £A1H foAe
19 3(p >0.05, Student #-test), S0TH o] 4 3= A AF3- 0.80 +
0.57 pgjml, L3IAT 2.84+2.44 pgjml, 60T ol A] = A4
T 1.02+0.71 pg/ml Qr3HAFT 3.18£2.26 pg/ml o 2 3k
Ar2] ol =9k o v (p<0.001, Student #-test), 70T o]
A% AAF0] HFE 1.13+0.84 pg/ml, F3IAT-L 331

Ao vehgen ojg)
s} tH(p < 0.001, Student

B

[ G B
+2.95 pg/ml2 32 ko] HAIM 22 fos)
Al =9kth(p<0.05, Mann-Whitney test).

< A ¥Rl ube} o] 0.8340.65 g/mlQ) v, <t
S Sk, AR 9 oA, Al ES A
, 19k Z-4A1shell wh DR-70™9] H ke 27k &
OF2.74+2.15 pg/ml), 24 3 o A9H(1.38+1.07 xg/ml),
ZHA)| E9H2.85+3.31 pg/ml), WFA9H2.39+3.36 xg/ml), )
9F(2.97+1.30 zg/ml), 7H4419H4.32+3.09 pg/ml)el o
2 vehgen], 44 dlz7d vaed s o), 44 9
kS A9 BE o4 Foke] DRT0™ o HF 5
27} o] =3 BAIA o 2 % 5219 th(Kruscal-Wallis
test p<0.001). 53] Tukey A% 7146l A, 24444 <hel
A% o BE QA Bkl e BAY 0 Fsl
DR-70™9] 3 F2\7k S£okord, ZAEAL, Wtk 9]

SZMA— s
& A A B el HY FATE =%
(Table II, Fig. 3).
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Figure 4. ROC curve of the DR-70TM for the diagnosis of
malignant tumots.

Receiver operating characteristic (ROC) 2741 4 (Fig.
4% AR woll G4 FFI AR Hzde
ulsl= DR-70™o) tlgt 714 # A 9] cut-off values <
1.091 pgmlE FAE o, ojufe] H4 ot
0.771 pg/mlo] 9l r}. Cut-off value FEo & <1.091 pg/mlE
AEHE dell ob4 Fokel Atk UlE YR
T14%, Eolt= 70.1%0]™ FA dEZ%E 69.4%, &4
&L= 692% %2 YERETH). ol% 95% 7ol A 9l
o}4) Zoko]] t)gt DR-70™9] cut-off value= 1.854 g/ ml
ofm o] ufe] HIZFEE 47.6% % cHp <0.01).

AA Aekoll A DR70™ 7ke] A nl=ol i 95%

[ o

Ag $EE 1FLE kS o, A4 DR70™S) 9%
A= 1914 pgmiz vhebk o, o] & 7FeR o
A& el WA EE 47.6%, Folnw 954%%ich RIZH:

7} 100%, 95%, 90%, 85% ) 80%< wje] DR-70™ Zko-
Z+7F 0.118 pg/ml, 0222 pg/ml, 0.3095 pg/ml, 0.5095 pg/
ml, 0.929 xg/mlo| =, ojuj o] Eol T 27} 6.8%, 23.6%,
36.4%, 60.2% 2 LFEbch. DR-70™ Zkol 6.13 ng/ml o] A
o w|FE] Hol=7} 100%7} =9

Table Tol| A= Z+zhe] oFA) Zokol] w3k DR-70™9)
w5t Bolx & veha gl fehe] 74 DR-
70™0] 1.0905 pg/ml & W WAL 737%, Eo|E 70%,
95% Eo] % $-F(DR-70""'=1.854 ug/ml)of] 4] &] I ZF 5 1=
47.4% 51, A 9 oo 7% DR-70™ 1.0905 g/
mlol| 4] 275 80%, Eo|% 70.1%, ZHA|ESHS DR-
70™=1.0895 ug/ml,oll 4] WIZHE 50%, Eol% 70.1%, 95%
o]% 4Z(DR-70™=1.865 pg/mlol| A 2] WA= 50%,
oF-2- DR-70™ 0.5845 pg/mlol| 4] 175 57.1%, B
57.1%, 95% E-o| % 4=(DR-70""'=1.854 1g/ml)ol| A 2]
72 28.6%, 919 DR-70™ 1.0905 pg/mlol| 4] &) w7+

I Y It
B
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Table ITI. The sensitivity and the specificity at the best cut-off values, and the sensitivity based on the 95% specificity level in each

malignant tumor

Sensitivity at

Sensitivity Specificity 95% specificity p-value
Breast Cancer (n=19) 73.7% 70% 47.4% <001
DR-70™ Jevel 1.0905 pg/ml 1.854 g /ml L
Colorectal Cancer (n=5) 80% 70.1% - NS
DR-70TM level 1.0905 pg/ml 1.854 pg/ml
Hepatocellular carcinoma (n=2) 50% 70.1% 50% NS
DR-70TM level 1.089 pg/ml 1.865 g/ ml
Ovarian Cancer (n=7) 57.1% 57.1% 28.6% NS
DR-70TM level 0.5845 pg/ml 1.854 pg/ml
Stomach Cancer (n=5) 100% 70.1% 80% p<0.01
DR-7TMO level 1.0905 pg/ml 1.854 pg/ml ’
Thyroid Cancer (n=4) 75.0% 70.1% 75% <001
DR-70TM level 1.0905 pg/ml 1.854 pg/ml '
Total 71.4% 70.1% 47.6% p<0.01
DR-70TM level 1.091 g/ ml 1.854 pg/ml '

5 100%, Sol% 70.1%, 95% Eo]% $3(DR-70™=
1.854 pg/mlyol| Al o] H17+E 80%, 7+ ko] 739~ DR-
70™ 1.0905 ug/mlol| A Q) WIZLE 75.0%, So| % 70.1%, 95%
Eo] 5 $F(DR-70™=1.854 pg/ml)oll A 2] w7+ = 75% =
LHERsto v, bk, 919k 9l 24l ko] Aol ThE A
© 2 DRI0™ME o] &3}l Fleksh= Aol it Wl 7hEs}
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Table IV. The compatison of malignant tumor incidence rate based on the best cut-off DR-70™ value (1.091 pg/ml)

™M

DR-70 " value
Total
<1.091 pg/ml >1.091 prg/ml

Control Group Frequency 595 240 835

(%) 98.0% 88.9% 95.2%
Cancer Group Frequency 12 30 42

(%) 2.0% 11.1% 4.8%
Total Frequency 607 270 877

(%) 100.0% 100.0% 100.0%

p<0.001, OR=6.20, Chi-Square Test.

Table V. The cmpatison of malignant tumor incidence rate based on the 95% specificity level (DR-70

T™M

=1.854 pg/ml)

DR-70™ value
Total
<1.854 pg/ml =1.854 pg/ml
Control Group Frequency 797 38 835
(%) 97.3% 65.5% 95.2%
Cancer Group Frequency 22 20 42
(%) 2.7% 34.5% 4.8%
Tortal Frequency 819 58 877
(%) 100.0% 100.0% 100.0%
p<0.001, OR=19.07, Chi-Square Test.
JEE Jehialch wed DRIOME AR O F 2 o S ) Al ) Aslen, el 24
ool tigt Tk FAAE ALe7)E ol gt 5 2 oigd 22 54 4] Aol AL il A
3o it o 2L et ETRA G of BA8 249 dnel] clelgln, ve) oAt
O FEHA ABU T AT Aoz O] 52l ok 2] Aok sten, S U wsf o) £
A Al FAEAANA o A AR o) B3l delol] whE DR-70™ Fx) o] W3S AR E
DRTO™ el EA o] 83 A48 & qlek A % 2% 9 AR A% DRIOM 4 ke BAehA
2 Ak 4 9 Aoleh R A 53 F #7h 9% Aolth

=3

A e g AHn=4,169)2] 20%5 F2H9) TH =
%(n=835)3}0] DR-70™9] 7t 7]Z Ao tiet g} oj2lg
o] AHAEE et et AAE o] best cut-off valueZ 4
8l 1.091 pgimlE 7|50 & A48 739 DR-70™e) = F
o] 1.091 pg/ml o] Aol EH/“—Z]—F—-C—L ol—xJ Zoko]| o]3}E
APE=T} 6uf o] =2 Aog Lebyk o (Table 1V:
OR=6.20, 95% C. (3.21~12.31), p<0.001, Chi-Square
test), DR-70TM 2] o] 95% Eol% 459l 1.854 rgl
ml o]l ol L ofstel 7ol ulal) ol o]k
2 o] 194 o] 2 Ao & ol 5]9ir}(Table V:
OR=19.07, 95% C.I. (9.59~37.92), p<0.001, Chi-Square
test).

2 AT Ao A4 vzl wlel FoiE o

2y & At S e AW Fghe] of
W o Al A ARt BT ok Faksia)
olAl DR-70™ Zh& 243 2] 29] ol o|w, °l = kg
©F A3 kol A DR-70""7} A E-2] 0] Zok F x|}
H] 2] °%W—°* 273l A 9l 53] AA7A AT} vl
P44 Fglake] DR-70™ 217} wf ¢ =A] vhet
?‘{r’%f?& el 9F £ F ds iOlD}-
7+ 9 Q#s 1A ¥Aska DR-70™o)
AAE FAH o2 FEAsm
23k ohg, W ol
E3 st dad Ao
%ol glou DR-70™9] 3k
FHske] A A+

N
O

Y o
ol nfo
_E,

L3
o ot

A
s
= =
X0,
fr -
ki O
L

-0,
2
1o

)=
o =
2
N
N
o
o
ot
L\'

o
=

s 10 (T o o% r rf&
o r

o=
XN

< ox

A

r

ES

O hu ok R oR
e

A
o
i
uly
o rr
ox
N
Nlﬂ
o



DR-70™ Immunoassay for Patients with the Malignant Tumor 51

Z Agellof 3 Ao 7 FetEict,

778k R kol n)l 7HAFAS, Sk, 919k 7 7}
¢ @Al A DR7T0™e] HF kol SoetAl =g}
AT ANE 1 2w, FA e, At wedA 43
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70™2] 3 Fko] AAkelel u i%% 73%;% »}E‘r‘;ko
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universal tumor marker &2
pan tumor markeri ] % T ks AL A
GF by FL A G Bl dgAsE 20
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