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TTF-1 in pulmonary adenocarcinoma

best of our knowledge, using all the information available to
us, no inappropriate ‘“false positives” occurred in the
adenocarcinomas. There were 15 positive cases where the
diagnosis was pulmonary adenocarcinoma. Nine positive
tumours, which were patently not primary pulmonary
adenocarcinoma, were shown to be of thyroid origin or
neuroendocrine carcinomas by other methods. Staining was
absent in tumours from two primary lung adenocarcinomas,
one of which was poorly differentiated, the other probably of
bronchial origin. Seventy four cases were judged to be “true

Table 1 TTF-1 staining in different tumour subtypes

Overall adenocarcinoma subtype (WHO) High TTF-1 staining

Mixed pattern 55/65 (85%)
Non-mucinous BAC 9/9 (100%)
Acinar, papillary, or tubular 10/14 (71%)
Solid with mucin 14/25 (56%)
Variants
Mucinous (including mucinous BAC) 3/6 (50%)
Signet ring cell 1/1 (100%)
Clear cell 1/2 (50%)
P|eomorphic/sarcomatoid with
adenocarcinoma 3/6 (50%)

In the mixed category, a minimum of 10% of each component was
present in the tumour (n=128).

BAC, bronchioloalveolar carcinoma; TTF-1, thyroid transcription factor 1;
WHO, World Health Organisation.
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Figure 1 (A) Invasive acinar pattern of
adenocarcinoma showing strong
staining for thyroid transcription factor
1 (TTF-1). (B) Solid, more poorly
differentiated adenocarcinoma
exhibiting a high degree of staining. (C)
Abundant staining in non-mucinous
bronchioloalveolar carcinoma. (D)
Strong positivity in alrpiccﬂ
adenomatous hyperplasia. (E) Alveolar
pneumocytes and bronchiolar
epithelium are positive for TTF-1. In
bronchioles staining is much stronger
where the epithelium shows less
stratification. (F) Central bronchial
epithelium negative for TTF-1.

negative” cases; that is, TTF-1 negative and the absence of
lung adenocarcinoma.

DISCUSSION

Overall, 75% of primary pulmonary adenocarcinomas showed
strong staining for TTF-1, and a further 11% showed weak
staining. Apart from a few neuroendocrine tumours, none of
the other primary lung cancers and none of 106 non-
pulmonary adenocarcinomas showed staining for TTF-1. In
lung adenocarcinomas, the papillary and BAC patterns were
more likely to stain for TTF-1, whereas poorly differentiated
and solid adenocarcinomas were least likely.

Our score for substantial TTF-1 staining in 75% of lung
adenocarcinomas agrees well with the findings of several
previous reports, where the range of positivity was 72—
80%,” '° > *" although there are exceptions, with one study

Table 2 Thyroid transcription factor 1 (TTF-1) staining
by tumour origin, either central, peripheral parenchymal,
or indeterminate (n=128)

Parenchymal v bronchial High TTF-1 staining

Peripheral, parenchymal type 33/37 (89%)
Indeterminate group 56/77 (73%)
Central, bronchial type 7/14 (50%)
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Table 3 Number of areas, identified in 128 different
adenocarcinomas, showing a specific architectural
subtype, with number showing high positive staining for
TTF-1

Subtype pattern  No. of areas High positive
NMBAC 33 32 (97%)
MBAC 4 1 (25%)
Papillary 11 11 (100%)
Pap/Tub 18 15 (83%)
Tubular 48 40 (83%)
Solid 58 42 (72%)

PD 10 4 (40%)
Mucinous ) 2 (33%)
Total 188 147 (78%)

MBAC, mucinous bronchioloalveolar carcinoma; NMBAC, non-mucinous
bronchioloalveolar carcinoma; Pap/Tub, admixed papillary and tubular
patterns, where the papillary and tubular components could not be
separated for the purpose of scoring; PD, poorly differentiated (including
pleomorphic and sarcomatous areas).

reporting only 25% positivity."' It is likely that this unusual
finding results from technical differences in the anti-TTF-1
antibody and staining methodologies used. Our data also
reinforce the almost universal finding that anti-TTF-1 only
stains adenocarcinomas that are primary in the lung and
thyroid gland.'® *” **

The issue of the staining pattern and its relation to tumour
type and differentiation has been addressed to a variable
extent in some previously published reports. Several studies
have reported that there was no correlation between TTF-1
staining and tumour growth pattern or differentiation.” '' >
Our data suggest that poorly differentiated tumours are less
likely to be strongly positive than relatively well differen-
tiated lesions showing complex architecture such as glands,
tubules, papillae, or a BAC-like growth pattern. Care was
taken throughout our study to ensure that issues such as
poor fixation in the centre of a large tumour did not account
for a false negative result. There are reports showing that
mucinous tumours of the lung do not express TTF-1. Some
have found, as we did, that mucinous BAC is usually negative
for TTF-1,* * whereas invasive mucinous tumours show little
positivity." Interestingly, the rare signet ring cell mucin
secreting carcinoma seems to express abundant amounts of
TTF-1.>°*' Our finding that 50% of pleomorphic, sarcomatoid
tumours are also positive is in keeping with a previous
study.”

"Our data suggest that poorly differentiated tumours are
less likely to be strongly positive than relatively well
differentiated lesions showing complex architecture”

Most adenocarcinomas are believed to arise in the
peripheral parts of the lung, from alveolar or bronchioloal-
veolar epithelium, possibly through a preneoplastic precursor
lesion, such as AAH.” ** A smaller number are thought to
arise centrally from bronchial epithelium.” ** ** Our attempts
to classify these tumours according to the bronchial versus
peripheral division resulted in a large proportion of unclassi-
fiable cases (60%), much higher than Edwards’ figure of 20%.
Our proportion of bronchial-type cases was similar to
Edwards. It is probable that many of our indeterminate
group are peripheral-type tumours (this may be inferred in
part by the fact that 73% of these showed abundant TTF-1
staining), which were excluded by strict interpretation of
the criteria. Although TTF-1 expression is universal and
strong in alveolar epithelium and generally strong and
frequent in more peripheral bronchiolar epithelium, it is
generally absent in larger bronchioles and in the central
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Take home messages

e Staining for thyroid transcription factor 1 (TTF-1) is
useful in the differential cﬁagnosis of pulmonary
adenocarcinomas if other tumours known to express
this protein (thyroid and neuroendocrine tumours) are
excluded

® TTF-1 may be a lineage marker for tumours arising
from the peripheral airway or alveolar epithelium and
reflects the degree of tumour differentiation

® TTF-1 had no prognostic relevance in our series

bronchial epithelium (fig 1E, F).” '° This reflects the associa-
tion between TTF-1 and both alveolar pneumocyte and Clara
cell secretory activity.®” The finding of greater staining in
non-mucinous BAC-type areas of tumour and peripheral
parenchymal-type adenocarcinomas, when compared with
those deemed to be of central bronchial type, seems to reflect
the types of cytodifferentiation prevalent in different tumour
types and, perhaps, the probable origin of the tumour. This
supports the assertion of Yatabe ef al, who suggested that
TTF-1 expression could be used as a lineage marker for the
terminal respiratory unit.*® Thus, it is not surprising that the
five examples of AAH stained by us showed strong expression
of TTE-1.

We were unable to show that absence of TTF-1 staining
was related to worse survival in a substantial group of
surgically resected patients. Such an association has been
demonstrated by Haque ef al.** It is not clear whether this is a
true relation or a finding compounded by tumour size and
grade.

Our review of the usefulness of TTF-1 as a marker of
pulmonary adenocarcinoma in surgical histo/cytopathological
diagnosis has shown that it is indeed extremely useful, with
no known case of a false positive. This is reflected in the
literature.®* ¥ A few false negative cases occurred in our
review, but this is not unexpected given the possibility of
sampling problems and our finding that poorly differentiated,
solid pattern and central bronchial-type adenocarcinomas
stain less well for TTE-1.

TTE-1 is a useful and reliable marker for pulmonary
adenocarcinoma, in circumstances where other tumours
known to express this protein (thyroid and neuroendocrine
tumours) are excluded. TTF-1 expression does, to some
extent, reflect the pattern(s) and degree of differentiation
evident in the tumour and may well be dependent on the site
of origin and histogenesis of the tumour.
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