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Markers Tumorali 

ALTERAZIONI 
GENETICHE IN PROTO 
ONCOGENI, GENI 
ONCOSOPPRESSORI  
E GENI  DI 
RIPARAZIONE DEL DNA 
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Markers Tumorali Mammella DT 2 mesi 

Polmone DT 3-5 mesi 

Colon-retto DT 6 mesi 

Prostata DT 2-5 mesi 

10 

11 
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Processo di metastatizzazione  

•  Da qui nuova ipotesi 
di modello di 
metastatizzazione; le 
CTC lasciano il 
tumore primario 
all’inizio dello 
sviluppo e quindi le 
modificazioni 
genetiche nelle CTC 
sono indipendenti 
da quelle del tumore 
primario. 
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Numero di citazioni medline: tumor marker 
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Numero di citazioni medline: Cea, Psa etc  
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Numero di citazioni medline: Cea, Psa  
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Probabilità di ottenere un 
risultato patologico 

N° tests indipendenti % di volte in cui compare un 
patologico 

1 5 

2 10 

4 19 

6 26 

10 40 

20 64 

50 92 

90 99 
Oltre il concetto di normalità; Galen R. et al., 1980 Piccin 
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MARKERS TUMORALI 
•  Sostanze misurabili quantitativamente, con 

metodi biochimici od immunochimici, nei 
tessuti o nei liquidi biologici, per identificare 
la presenza di una neoplasia, e possibilmente 
l’organo da cui si é sviluppata. 
– (M.K.Schwartz, 1990) 
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MARKER IDEALE 
Caratteristiche 

•  Estrema sensibilità nell’identificare la 
presenza di un numero minimo di cellule 

•  Specificità per una determinata neoplasia 
•  I suoi livelli devono fornire informazioni 

correlabili con il numero di cellule presenti 
•  La tecnica del dosaggio deve essere semplice, 

economica e standardizzata 

MARKERS TUMORALI 
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•  Che sia utile per la diagnosi precoce di neoplasia, 
prima della sua diffusione 

•  Che abbia valore prognostico e che possa predire una 
recidiva in fase preclinica 

•  Che segnali la presenza di un numero minimo di 
cellule tumorali 

•  Che sia utile nel monitorizzare le varie fasi del 
trattamento 

MARKER IDEALE 
Cosa desiderano i clinici da un marker 

MARKERS TUMORALI 

✔ 

✔ 
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Marcatori prescritti per anno 
Italia (AIRTUM 2010) 

• Per 1000 abitanti: 221,3 

• Per caso prevalente: 7.4 
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Prevalenza stimata dei tumori in Italia 
(AIRTUM, report 2010) 

Sito	anatomico	del	
tumore	

N°	di	sogge3	
prevalen6	

Biomarcatore	
raccomandato	 Richieste	a:ese(2)	 Richieste	osservate	(3)	

Colon	e	re:o	 130542(1)	 CEA	 399.534	 2.348.289	

Stomaco	 69225	 CEA	

Fegato	 21416	 AFP	 114.066	 970.463	

Tes6colo	 35617	 AFP	

Pancreas	 9636	 CA199	 37.510	 1.387.209	

Colecis6	 9119	 CA199	

(1)	Casi	prevalen6	a	meno	di	10	anni	dalla	diagnosi	
	
(2)	Ipotesi	di	2	determinazioni/anno	nei	casi	prevalen6	
	
(3)	Biomarcatori	prescri3	(da6	del	Ministero	della	Salute)	
	

+488% 
+751% 

+3598% 
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DOI 10.1515/cclm-2013-0708      Clin Chem Lab Med 2014; 52(6): 889–897

Massimo Gion*, Roberta Franceschini, Claudia Rosin, Chiara Trevisiol, Lucia Peloso,  
Marco Zappa and Aline S.C. Fabricio, on behalf of the Working Group on Tumour Markers of 
the Italian Society of Clinical Biochemistry and Clinical Molecular Biology (SIBioC)

An epidemiology-based model to estimate the rate 
of inappropriateness of tumor marker requests

Abstract

Background: Appropriateness of tumor markers (TMs) has 
been retrospectively studied in limited patients’ series, 
matching the requests to clinical records. Methods to 
monitor appropriateness suitable for use on a large scale 
are required. This study aims to establish and validate an 
innovative model to estimate appropriateness based on 
the comparison between the number of TMs requested 
and the expected requests inferred from epidemiological 
data.
Methods: The number of CA15.3, CA19.9 and CA125 
requests theoretically expected according to the epide-
miology of malignancies in a known geographic area (2 
Italian regions) was compared with the number of TMs 
actually requested – the surveyed requests projected on 
a regional scale – during a given time span (1 year). The 
expected number of requests was calculated compar-
ing TMs recommended by guidelines in different clinical 
scenarios with the prevalence or incidence figures of the 
examined diseases (carcinomas of breast, pancreas and 
biliary tract, ovary and endometrium).
Results: Suitability of the model was demonstrated with 
the analysis of 1,891,070 TM requests surveyed in 66 labo-
ratories from Veneto and Tuscany regions. The percentage 
difference over the total of expected TMs (delta%) ranged 
from −6.9% for CA15.3 to +1022.6% for CA19.9 in Veneto and 
from +35.7% for CA15.3 to +1842.6% for CA19.9 in Tuscany.
Conclusions: The presented model was effective in dem-
onstrating higher than expected TM request rates, possi-
bly associated with inappropriate use. Moreover, it can be 
applied on a large scale survey setting since it circumvents 
the unavailability of clinical information on test orders.

Keywords: appropriateness; epidemiology; inappropriate 
tumor marker requesting; tumor markers.
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Introduction
An increasingly extensive availability of tumor markers 
(TMs) has been associated with a continuous improvement 
of the diagnostic capability, but it has also been generally 
accompanied by an increasing rate of inappropriate use. 
The risk of inappropriate requesting may be higher when 
the physician is under strong psychological pressure for 
diagnosis or when diagnostic procedures alternative to 
laboratory tests are costly or invasive, or both. The need to 
exclude a malignancy in a patient with general symptoms 
represents a typical scenario that contributes to increas-
ing the risk of inappropriate use of TMs. In fact, although 
clinical practice guidelines recommend a limited number 
of TMs to be used in a restricted range of clinical scenarios 
[1–4], several studies have shown that the clinical use of 
TMs is still largely inappropriate [5–9]. The assessment of 
inappropriate use of TM ordering may be complicated by 
the variability of the requesting attitude between different 
countries, and even within the same country depending on 
the adoption of diverse guidelines by different institutions.

The relative low overall cost of TMs determination 
could be an additional factor contributing to their improper 
use. However, the “cost” of laboratory medicine actually 
encompasses both direct and indirect costs, the latter being 
related to procedures and/or treatments subsequent to the 
result of the laboratory test. In the case of inappropriate 
requests of TMs, the indirect costs include unnecessary 
retesting to confirm a positive result, ensuing procedures 
to exclude the disease, potential risks due to unneces-
sary treatments, in addition to fear and anxiety caused to 
the patient by a false-positive result [10]. This situation is 
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Gion et al.: Epidemiology-based model to estimate tumor marker appropriateness      893

Veneto, observed CA125 requests were 75,932, while preva-
lent cases were 10,632 (2927 ovarian cancer +7705 endo-
metrial cancer), with a delta% of +257.1%. In Tuscany, 
observed CA125 requests were 103,025, while prevalent 
cases were 9758 (2915 ovarian cancer +6843 endometrial 
cancer), with a delta% of +427.8%.

Hypothesizing a widespread use of CA125 for the dif-
ferential diagnosis of adnexal masses (see Supplemental 
data, Table 2) permitted by some guidelines in postmeno-
pausal women [1, 21], the rate of requested CA125 is still 
higher than the expected, and suggests that CA125 is 
possibly overused with reference to recommendations of 
guidelines (Table 4).

As a side note, we found also an extremely elevated 
rate of PSA requests, exceeding many times the expected 
request rate (i.e., in Veneto observed PSA requests were 
396,177, while prevalent prostate cases were 22,613, with 
a delta% of 1112.4%). However, we decided to exclude 
PSA from the present evaluation since the role of prostate 
cancer screening based on PSA is still debated.

Sensitivity analyses

Table 5 summarizes the sensitivity analyses regarding the 
number of requests by changing bed coverage values in 
Veneto and Tuscany. Changes in the bed coverage values 
do not seem to have a relevant impact on the delta% 
results.

Sensitivity analyses regarding prevalence in Veneto 
and Tuscany show no significant variation (Table 6).

Discussion
It is well recognized that healthcare systems of many coun-
tries do not optimally use scientific evidence, as shown 
by the elevated rates of inappropriateness observed in 
the clinical practice [35]. Inappropriateness is noticeable 
also in the field of laboratory medicine. To our knowl-
edge, during the last 10 years, 10 different studies [6–9, 
14, 36–40] evaluated TM requests, but only five of them 
also evaluated the appropriateness of TM requests [6, 8, 9, 
36, 39]. All these studies examined appropriateness using 
a direct approach based on the correspondence between 
the requested test and the clinical problem. This approach 
is applicable only for small series of data and the results 
obtained are limitedly generalizable on a large scale since 
clinical data are not currently available on TM request 
forms.

In the present study we propose an innovative 
model to estimate the rate of inappropriateness, based 
on the comparison between the number of TMs actually 
requested and the expected number of requests esti-
mated from epidemiological data. In order to calculate 
the expected number of TMs requested, we selected the 
recommended TMs and the suggested frequency of deter-
mination in different clinical settings from the guidelines 
concerning the target malignancies. Then, we combined 
this information (TMs and frequency) with the prevalence 
and/or incidence rates of the examined diseases.

We understand that our assumptions are subjective 
since the frequency of testing may be different accord-
ing to several variables, such as the adoption of different 

Table 2 Expected versus observed CA15.3 requests in breast cancer.

Region   Estimated number of prevalent cases  Expected CA15.3  Observed CA15.3  Delta% (Obs–Exp)/Exp*100

Veneto   47,311   94,622   88,132   –6.9
Tuscany   35,196  70,392  95,526  +35.7

Table 3 Expected versus observed CA19.9 requests in pancreatic (PC) and biliary tract and gallbladder cancers (GC).

Region   Estimated number of prevalent/incident cases  Expected CA19.9  Observed CA19.9  Delta% (Obs–Exp)/Exp*100

Veneto   1318 (868 PC+450 GC)   10,867   121,991   +1022.6
Tuscany   937 (672 PC+265 GC)  8328  161,779  +1842.6

Table 4 Expected versus observed CA125 requests in ovarian (OC) and endometrial cancer (EC) plus suspicious adnexal masses (AM).

Region   Estimated number of prevalent/incident cases  Expected CA125  Observed CA 125  Delta% (Obs–Exp)/Exp*100

Veneto   42,451 (2927 OC+7705 EC+31,819 AM)  53,083  75,932  +43.0
Tuscany   34,854 (2916 OC+6843 EC+25,095 AM)  44,613  103,025  +130.9
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Interventi legislativi 

• Open 3 pdf 
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Marcatori circolanti in oncologia: guida all’uso clinico 
appropriato 
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Marcatori circolanti in oncologia: guida all’uso clinico 
appropriato 

FINE 
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