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SERUM carcinoembryonic antigen (CEA) was origi- 
nally proposed as a spccific marker for colon, 
pancreas, lung, breast or gastric cancer [ 1-51. CEA 
serum levels have however been subsequently 

shown to bc affected by a number of factors, such 
as benign diseases [6,7] or by habits, like smoking 
or drinking, by aging or even by a poor work 
environment [8-111. 

Gastric juicc immunorcactive CEA has been 
found to be morc sensitive in detecting patients 
with gastric cancer than serum CEA [ 121. In- 
creased lcvels of gastric juice CEA are also detect- 

able in ‘high risk’ paticnts, such as subjects affected 
by moderate or severe chronic atrophic gastritis 
(CAG) and/or by cpithelial dysplasia. The deter- 
mination may thus represent an important tool 
also in carly diagnosis of gastric cancer [ 131. 

Dr Touitou’s paper [l l] on the cumulative 
effects of age and pathology in determining CEA 
serum levcls in an unselected elderly population 
prompted US to invcstigate whether, in our experi- 
cncc, aging signifìcantly affccted also gastric juice 
CEA lcvcls. 

Onc hundred and twenty-seven subjects, under- 

going endoscopy because of the presencc of upper 
digestive tract complaints, entered the study (89 
males, 38 females, mean age 48, range 19-84). For 
each subject, routine antral and fundic biopsies 
(2 + 2), together with biopsies of focal lesions, 
were prrformed. Thirty-eight subjects, in whom no 
macroscopic and no or minor microscopic altera- 
tions were documentcd, were selected as a control 
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group. Twenty-nine patients with mild and 60 with 
moderate or severe CAG - according to White- 
head [ 141 - were consecutively collected. Gastric 
juice was obtained in each patient at thc beginning 
of the endoscopy by means of an appropriatc 
cannula. Al1 samples were treated as previously 
described [ 131 and CEA was assayed by CEA CIS 
SORIN kits (Sorin - Saluggia, Vercelli, Italy). 
Inter- and intra-assay coefficients of variation with 
the kit used are, for gastric juice, 4.6 and 7.8% 
respectively; the upper normal limit of CEA in 

gastric juice was arbitrarily considercd as 500 
ng/ml (comprising 95% of our controls). 

For statistical evaluation, performed by using 
multiple linear regression and Student t-test, the 
patients were sub-grouped in nine categories 
according to their age (under 40, 40-60, over 60) 
and thc presence or absente of gastric mucosal 
damage (normal, mild CAG, moderate or severc 
CAG). Males and females were homogcnously 
distributed in the nine sub-groups. NO statistically 
significant differences were detected betwcen males 
and females with respect to CEA lcvels in the 
population studied. 

As reported in the table, CEA immunoreactivity 
increased in the gastric juice in relation to both 
presence and severity of gastric mucosal atrophic 
changes and aging. The multiple linear regression 
showed that a significant correlation cxists (r = 
0.49, P = 0.000) between CEA levcls and the two 
factors. The analysis of the respective importante 
of aging and gastric mucosal damage, however, 
showed that the presence of mild or modcrate 
severe atrophic changes was thrce times more 
important (r = 0.44, P = 0.000) than aging (Y = 
0.15, P = 0.024) in determining CEA levels. 

A statistically significant differencc in CEA 
levels was detected by Student l-test only when al1 
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the patients under 40 were compared with those 
over 60. 

As far as we know, this is the first study in which 
the effect of age on CEA levels has been invcsti- 
gated in an organic fluid other than serum and 
compared with the effect of the presence of a 
histologically documented pathology. This 
approach should also be used for other sections of 
the gastrointestinal tract, i.e. the colon. The major 
problem with most of the studies published so far is 
in fact that the populations are not clearly defined 
and the influence of age is determined on serum 
CEA levels, which may be affected by the presence 
of pathology in a number of different organs. 

The implications of our study seem therefore to 
be that aging actually influences the production of 

CEA by thc mucosa of the gastrointcstinal tract 
but that its rok is much less important than the 
presence of mucosal damagc. 

The overall suggestion is that the determination 
of CEA levels in gastric juice may be a reliable 
index of the presence and of thc severity of pre- 
cancerous conditions, almost regardless of age, and 
should therefore substitute the determination of 
CEA serum levels as far as upper alimentary tract 
pathology is concerned. On the other hand, CEA 
assay retains its value as regards the colon or other 
organs, particularly in monitoring postoperative 
evolution [15] in patients operated on for colon 
cancer. 

Table 1. CEA Gactric Juice Levels (nglml) in relation to patients’ age and histology of the gastric mucosa. 
Results are expressed as mean z!z S.E.M. 

Age (years) ’ 

Control n 

subjects X 

(40.7 + 15.2 yr) S.E. 

CAG 
Histology* (Mild) x 

S.E. 

x 
S.E. 

x 
S.E. 

1. 

6. 

(49.3 + 13.7 yr) 

CAG 
(Moderate 
-severe) 
(51.7 + ll.5 yr) 

Total 

< 40 4&60 > 60 Total 
19 15 4 38 

409.05 457.50 88.50 396.05 
201.38 240.31 18.66 137.88 

7 16 
1031.42 1202.25 
499.9 419.7 

12 30 
1852.5 2240.5 
511.1 318.6 

38 61 
979.26 1512.45 
232.44 219.82 

I 

28 ---r 2176.21 
358.89 + 

I 
, 

9 t = 3.92 P < 0.001 

’ ï = 0.15 P = 0.024 
* r = 0.44 P = 0.000 

Correlation of CEA with age 
Correlation of CEA with presence and degree of pathology 

4 r = 0.49 P = 0.000 Multiple correlation 
( ) Mean age + S.D. 
CAG = Chronic atrophic gastritis 
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