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Clinical Effectiveness of Tumor Markers (CEA, NSE, Cyfra
21-1) in Completely Resected Non-small Cell Lung Cancer

Purpose: The applicability of tumor markers still remains controversial in
non-small cell lung cancer (NSCLC) due to lower sensitivity & specificity. And,
tumor markers actually have not been used determining treatment plans in
NSCLC patients yet. So, we evaluated correlation between levels of serum
tumor marker (CEA, NSE and Cyfra 21-1) and prognosis in NSCLC patients
underwent complete surgical resection. Materials and Methods: We retro-
spectively studied 64 NSCLC patients underwent complete surgical resection
in Yongdong severance hospital from April 2002 to October 2005. Preoperative
and postoperative serum levels of tumor markers (CEA, NSE, Cyfra 21-1) were
measured with commercialized kits and the correlation between the serum
levels of tumor markers and prognosis was evaluated. Normal cutoff values
of CEA, NSE and Cyfra 21-1 were 5.0 ng/ml, 12.5 ng/ml and 3.2 ng/ml. We
estimated recurrence or distant metastasis with computed tomography, mag-
netic resonance imaging, whole body bone scan, positron emission tomography
and biopsy. Results: Preoperative and postoperative serum levels of tumor
markers were not significantly correlated with lung cancer stages and histolo-
gies. The elevated levels of postoperative CEA (p=0.0142) and Cyfra 21-1
(p=0.0105) were correlated with shortened survival time. And, the shortened
disease free interval was significantly associated with the elevated level of
postoperative Cyfra 21-1 (p=0.0018). The elevated level of preoperative Cyfra
21-1 (p=0.0566) had a tendency to relate the shortened survival time, but it
didn’t reach statistical importance. Conclusion: Considering previous results,
especially Cyfra 21-1 may be useful prognostic factor in predicting survival
times, and recurrence or metastasis. But, further study and longer follow-up
period were needed to make conclusion regarding usefulness of other tumor
markers. (J Lung Cancer 2006;5(2):75—83)
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Table 1. Characteristics of Patients

Characteristic No (%)
Number of patients 64
Age (mean+SD, vyear) 555+92
Sex
Male 48 (75.0)
Female 16 (25.0)
Histological types
Squamous cell carcinoma 16 (25.0)
Adenocarcinoma 37 (57.8)
Bronchoalveolar cell carcimona 1(1.6)
Adenosguamous cell carcinoma 2 (3.1)
Large cell carcimona 1(1.6)
Carcinoid 1(1.6)
Others 6 (9.4)
Pathologic stage
la 15 (23.4)
b 14 (21.9)
lla 2 (3.1)
llb 15 (23.4)
llla 13 (20.3)
b 5 (7.8)
Types of surgery
Pneumonectomy 15 (234)
Lobectomy 38 (59.4)
Bilobectomy 9 (14.1)
Wedge resection 2 (3.1
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Table 2. Mean Values of Preoperative and Postoperative Serum
Tumor Markers

Table 4. Mean Values of Preoperative Serum Tumor Markers ac—
cording to Pathologic Stage & Histologic Type

Mean=+SD (ng/ml)

Mean=+SD (ng/ml)

Characteristic

CEA NSE  Cyfra 21-1 CEA NSE  Cyfra 21-1
Preoperative Pathologic stage
Normal level group 28+0.1 9.1+02 22+01 | 63+83 100+t29 23+22
Higher level group 309+11.0 15508 73+13 I 178+t414  99+31 38+42
Postoperative llla 140+363 11.0+39 37%33
Normal level group 24401 9.1+02 1.6+0.1 b 39+40 115+39 22+07
Higher level group 2231104 224+81 61*+1.1 p value 0.223 0.666 0.169
Histological types
Squamous cell carcinoma 6.5+86 105+34 30*+16
Adenocarcinoma 141+351 102+34 25+22
Table 3. Comparison between Preoperative and Postoperative p value 0.504 0.614 0.069

Levels of CEA, NSE and Cyfra 21-1

Turmor Mean+SD [range] (ng/ml)

p value

merker Preoperative Postoperative
CEA 10.7+27.3 [08~172.1] 46+10.6 [0.8~80.1] 0.008
NSE 10.3+32 [6.3~227] 12.0+14.8 [5.0~127.1] 0.370

Cyfra 21-1 3.0+30 [06~187] 21£18[05~10.1] 0018

1997vdol] 715 AJCC W71 ZHZ W (2)ell whel E73te] la
717} 1541|(23.4%), 1b7]7} 14611(21.9%), 1la7|7} 26l1(3.1%),
b7 7} 15¢(23.4%), MMa7]7}F 13¢11(20.3%), IIb7]7} 5|
(7.8%) ARt T2 A HAEo] 1501](23.4%), =537 |
ol 3840(59.4%), o] A A A& ol 99|(14.1%), 2714 Al & o]
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Zy72y 10.7+27.3 ng/ml, 10.3£3.2 ng/ml, 3.0£3.0 ng/ml 3L
Zh7} 18 (28.1%), 128 (18.8%), 138(20.3%)2] Aol 4] A
Al = £2 &5 el 44 ¥ CEA, NSE, Cyfra
21-19) HF AF 53 77 4.6+10.6 ng/ml, 12.0+14.8
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¥FE e 5= 7b7 17.8+41.4 ng/ml, 9.9+3.1 ng/ml, 3.8+4.2
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Fig. 1. Survivals according to preoperative serum tumour markers. There
was no correlation between serum tumour marker concentrations and
survival. The elevated level of Cyfra 21-1 had a tendency to relate
shortened survival time. But, it didn't reach statistical importance (C).
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Fig. 2. Survivals according to postoperative serum tumor markers.
The elevated levels of serum CEA (A) and Cyfra 21-1 (C) were sig—
nificantly correlated with shortened survival. But, The level of serum
NSE was not correlated with survival time.

mlg] 3L A9ke] 79 7H7k 14.1+35.1 ng/ml, 10.2+3.4 ng/ml,
25422 ngmigleh. 8% FFEAAS] BEE A4
EQFaf A8k, 7 ol A uk B] aLsl$) oo (Table 4) CEA, NSE,
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Table 5. Comparison of Serum Tumor Marker Levels among Re—
lapse Sites

Mean+SD [range] (ng/ml)

Tumor o value
marker Lung Other sites
Preoperative
CEA 23+09 [1.2~36] 176+37.3 [1.9~1345 0.010

NSE 11.3£37 [74~176] 92427 [5.3~154]  0.181

Cyfra 21-1  16+08 [06~30]  40+£32 [1.7~124]  0.005
Postoperative

CEA 1.7£07 [08~27]  62+94 [1.6~356] 0.002

NSE 2691405 [9.0~127.1] 7.9+13 [5.0~99] 0.000

Cyfra 21-1  1.5£08 [0.5~26] 32+26 [0.8~98] 0.115

Table 6. Comparison of Serum Tumor Marker Levels between Re-
lapse Group and Non-relapse Group

Mean+SD [range] (ng/ml)

Tumor b value
marker Relapse group Non-relapse group
Preoperative
CEA 115+294 [1.2~1345] 104+267 [08~172.1] 0577
NSE 100+32 [6.3~176] 104132 [54~227] 0447
Cyfra 21-1 30+28 [0.6~124] 30+32 [1.0~187] 0638
Postoperative
CEA 44475 [0.8~35.6] 47+11.8 [09~80.1] 0.868
NSE 155+264 [50~127.1] 104+25 [69~178] 0297

Cyfra 21-1 25%22 [0.5~9.8] 19415 [05~10.1] 0425
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Fig. 3. Disease free interval according to preoperative serum tumour
markers. There was no correlation between serum tumour marker
concentrations and disease free interval.
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Fig. 4. Disease free interval according to postoperative serum tu-
mour markers. Only high serum Cyfra 21-1 (C) level was signifi-
cantly correlated with shortened disease free interval. The levels of
CEA and Cyfra 21-1 were not correlated with disease free interval.

A" o3} Aolol]l BF FHEA A F& Aol & 4
HAHgpeh F5 A F4EA A % -F, CEA%L Cyfra 21-19]
AR Tl A EA Vel R, T & FEEAAS] 73
S+ CEA7} 944 OI-T’“OHA-T 7 Uebskem °F 5 NSE
B A - Aol FellA Ee Ao vebkrk(Table 5). 2
W vl Al A 2] " i‘%}:}_xl 7!} S5 ol & HliL
3] Bgkol} CEA, NSE, Cyfra 21-1 25 A4l 2}01 =
919 th(Table 6). AT+ 7+7to) fﬁ"& A Ztel] izl 78
A He} E2 73 L;z*ﬁ To R o] Z47rel F 7|7k
alasiictk. F A B FEEAAY] EF5EE T
717kl AgFE v A oA TE F AGE} F
FELE A= Cyfra 21-1 9]—%]—-?’*(;1—00105)0] A
o} 72 F 71 e vreb G ek(Fig. 3, 4). 3hAke] =)
55, W71, S Z7), A=A 7] Soll ofsl] gk ek
A& Aldislel ot AE7 el A 9] A2 v FA 2 of

2 de 2 L oa¥ oE o °1>=

Table 7. Follow Up of Serum Tumor Markers and Timing of Re—
currence

Patient/time st 2nd 3rd 4th 5th  6th  7th
1 CEA 23 33 29 22 30 30
NSE 142 128 134 132 141 136
Cyfra 21-1 28 31 29 20 15 17
2 CEA 46 38 33 55
NSE 10.1 166 93 152
Cyfra 21-1 28 18 10 12
3 CEA 14 15 17 17 19 19 16
NSE 64 57 59 57 57 51 73
Cyfra 21-1 40 26 15 24 20 24 14
4 CEA 24 42 35 59
NSE 86 82 1.1 56
Cyfra 21-1 08 06 17 25
5 CEA 22 21 45 37
NSE 99 7127 131 136
Cyfra 21-1 37 29 34 32
6 CEA 23 18 19 25
NSE 1.3 125 132 136
Cyfra 21-1 18 13 18 20
7 CEA 1.0 26 35 38
NSE 61 61 76 73
Cyfra 21-1 14 12 22 24
8 CEA 34 31 70
NSE 155 175 205
Cyfra 21-1  11.0 133 115
9 CEA 24 74 166
NSE 78 79 99
Cyfra 21-1 1.0 26 22

ftalic letters: timing of recurrence, unit (ng/ml)
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