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ABSTRACT BACKGROUND & OBJECTIVE: The early diagnosis of pancreatic
carcinoma is difficult. The serum tumor markers such as CA19-9 have a relatively
high sensitivity but with low specificity. The oncogene K-ras is frequently mutated
in pancreatic carcinoma and with high specificity. The aim of this study was to
assess the feasibility of detection of K-ras mutation combined with serum content
of CA19-9 as an approach for diagnosis of pancreatic carcinoma. METHODS:
Serum DNA was extracted from 39 patients with pancreatic carcinoma. Mutation
enriched polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP) was used to determine codon 12 mutations of K-ras. Serum content
of CA19-9 was determined by radioimmunoassay. In addition, the sera from 17
patients with other pancreatic diseases and 21 healthy individuals were also
analyzed as control. RESULTS: K-ras gene mutations at codon 12 were
detected in the sera of 71. 79% (28/39) patients with pancreatic carcinoma and
11.76% (2/17) of patients with benign pancreatic tumors. The positive rates of
CA19-9 were 71.79% and 41.18% , respectively. Parallel combined test
increased the diagnostic sensitivity to 94.87% ; and serial combined test
increased the diagnostic specificity to 94. 12%. Negative results of K-ras gene
and CA19-9 were obtained in all sera from healthy controls. CONCLUSION:
Combined detection of K-ras mutation and CA19-9 could increase the sensitivity
and specificity in diagnosing pancreatic carcinoma, and would seem to be
merited in clinic.
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Tab.1  Detection Results of K-ras Gene Mutation 11/12 Berthelemy  '°
and CA19-9 22 T7%
Group 0 SelArum K-rasl : _ Serum (,A19—l9l Mulcahy [71 ( 21
Mutation  Positive Positive result  Positive rate
rate(% ) (> 30U/ml) (%) 81%
Pancreatic cancer 39 28 71.79 28 71.79"
Benign pancreatic disease 17 2 11.76 7 41.18 71.79% K-ras
Healthy control 21 0 0.00 0 0.00 2
Note a: K-ras mutation was obviously different between pancreatic
~ ~ eatic disease ' = . 15 CA19-9
carcinoma and benign pancreatic disease x*=17.2P < 0.001 b:
CA19-9 positive rate was statistically different between pancreatic 71.79% K-ras 51.28%
carcinoma and benign pancreatic disease x*=4.7 P <0.05
2 K-ras CA19-9 (%)
Tab.2  Analysis of the Relationship between K-ras Gene
Mutation and Elevated CA19-9 (%)
b Lmethod  Seniivi Soecifici Positive predictive Negative predictive
tecte ot Sensitivity  Specilicity
etected method ~ Sensitivity ~ Specificity value value K-ras
K - ras 71.79  88.24 93.33 57.69 CA19-9
CA19-9 71.79  58.82 80. 00 47.62
<5.13% K-ras
| Paralllel combined ~ 94.87*  52.94 82.22 81.82
examination CA19-9
Serial combined 51.28  94.12" 95.24 45.71
examination K-ras
Note a: The sensitivity of parallel combined examination is obviously CA19-9
higher than that of K-ras or CA19-9 detection x*=7.1, P <0.01 b: B
The specificity of serial combined examination is obviously higher than K-ras

that of K-ras or CA19-9 detection x*=6.1, P <0.05
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