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Abstract
This multi‐institutional study investigated non‐invasive follicular thyroid
neoplasm with papillary‐like nuclear features (NIFTP) frequency and its
diagnostic significance in Japan. We reviewed 4008 thyroid nodules
resected in six institutions before NIFTP was proposed. Overall, 26 cases
diagnosed as non‐invasive encapsulated follicular variant of papillary
thyroid carcinoma (PTC) and 145 cases of follicular thyroid adenoma
(FTA) were included. Of these nodules, 80.8% and 31.0%, respectively,
were NIFTPs. In five institutions, NIFTPs were more commonly found in
FTA than in PTC nodules. When NIFTP was included with PTC, the overall
prevalence was 2.3%, with rates in five institutions below 5.0%
(0.8%–4.4%). One NIFTP case with nuclear score 3 revealed nodal
metastasis 2.5 years post‐resection, and the carcinoma cells were
immunohistochemically positive for BRAF. FTAs or NIFTPs with nuclear
score 2 did not metastasize. NIFTP was more common among FTA than
among PTC nodules, possibly due to underdiagnosis of PTC on nuclear
findings. Considering the clinical findings, molecular pathogenesis, and
therapeutic strategy in Japan, NIFTP with nuclear score 2 is not different
from FTA, and use of this entity terminology is not meaningful. In contrast,
NIFTP with nuclear score 3 has potential for metastasis and BRAFV600E

mutation. Therefore, in NIFTP cases, nuclear scores 2 and 3 should be
separately reported.
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INTRODUCTION

A non‐invasive follicular thyroid neoplasm with
papillary‐like nuclear features (NIFTP) is defined as a
non‐invasive encapsulated/well‐demarcated follicular
cell‐derived tumor with a follicular growth pattern and
nuclei resembling those of papillary thyroid carcinoma
(PTC).1 This tumor type was previously diagnosed
as non‐invasive encapsulated follicular variant of
PTC (NIEFV‐PTC) within Western medical practice.
However, due to their exceptionally indolent biological
behavior,2–4 they are currently categorized as low‐risk
neoplasms under the term NIFTP, aiming to prevent
overtreatment.1

According to a recent meta‐analysis,5 the preva-
lence of NIFTP among patients with PTC in North
America and Europe is 9.3% and 9.6%, respectively.
However, the prevalence rate was significantly lower
(2.1%) in Asian countries. In Japan, two institutions
have reported the prevalence frequency of NIFTP:
0.5% at Kuma Hospital6 and 3.1% at Yamashita
Thyroid Hospital.7,8 The frequency of NIFTP varies
greatly among institutions, even within the same
geographic location.9 This may be dependent on
the histological interpretation of the PTC‐like nuclear
features. In a high‐volume thyroid center in Japan,
non‐invasive encapsulated follicular tumors with
questionable PTC‐like nuclear features were
diagnosed as follicular thyroid adenoma (FTA).10

Consequently, most NIFTP cases were categorized
as FTAs rather than PTCs before NIFTP was
defined. To ascertain the low frequency of NIFTP in
Japan, clarifying whether this observation pertains
only to one institution or reflects a broader trend is
essential.

Thus, this multi‐institutional study aimed to determine
the frequency of NIFTP and its diagnostic significance in
Japan.

MATERIALS AND METHODS

This was a collaborative study involving six Japanese
institutions where pathologists specializing in thyroid
diseases were employed. The protocol was approved by
the institutional review boards of each institution (approval
number: Kuma Hospital; 20220714‐2, Nagasaki Medical
Center; 2022033, Saitama Cancer Center; 1429, Cancer
Institute, Japanese Foundation for Cancer Research;
2022‐GB‐023, University of Fukui Hospital; 20220106,
and Osaka Police Hospital; 1552).

We reviewed 4008 thyroid nodules resected in the
above six institutions from 2006 to 2015, before NIFTP
was proposed as an entity (Table 1). Among them,
2853 nodules (71.2%) were originally diagnosed as
PTC, and the frequency at each institution varied from
45.1% to 85.8%. Of the PTCs, 26 (0.9%) were

NIEFV‐PTCs. Overall, 194 nodules (4.8%) were diag-
nosed as FTA, including 145 non‐oncocytic and 49
oncocytic FTAs. A total of 171 nodules diagnosed as
NIEFV‐PTC or non‐oncocytic FTA were included in the
present study. The oncocytic subtype of NIFTP was not
included among oncocytic FTAs. Representative hem-
atoxylin and eosin‐stained slides were reviewed by
the first author, and revised diagnoses were confirmed
by a pathologist at the corresponding institution. The
diagnostic criteria for NIFTP included encapsulation
or clear demarcation, follicular growth pattern, <1%
true papillae, <30% solid/trabecular/insular growth
pattern, no psammoma bodies, nuclear features of
PTC (nuclear score of 2–3), no vascular invasion, no
capsular invasion, no tumor necrosis, mitotic count <3
mitosis/2 mm2, and no cytoarchitectural features of
PTC subtypes other than follicular variant.1 Follicular
tumors with nuclear scores of 0 or 1 were defined as
FTA.3 The clinical data were obtained from the medical
records of each institution. For a case with metastasis,
immunohistochemistry was performed using Ventana
OptiView BRAF V600E (VE1) mouse monoclonal
antibody (Roche Diagnostics, Tokyo, Japan). We
determined the statistical significance of the data using
Fisher's exact probability test. A P‐value <0.05 was
considered statistically significant.

RESULTS

The frequency of NIEFV‐PTC among PTCs at each
institution varied from 0% to 5.6% (Table 1). Institution
A had the highest frequency of NIEFV‐PTC, and its
value was statistically significant compared to that of
the other institutions (P < 0.05 to P < 0.001). The
frequencies of non‐oncocytic FTAs among thyroid
tumors at institutions A and D were 10.5% and 9.0%,
respectively. The rates were significantly higher than
those (0.7%–4.8%) of the other institutions (P < 0.005
to P < 0.001)

Table 2 shows the results of the revised diag-
noses of nodules originally diagnosed as NIEFV‐
PTCs or FTAs. Among the 26 nodules diagnosed as
NIEFV‐PTC, five (19.2%) and 21 (80.8%) were FTAs
and NIFTPs, respectively. Thirteen and eight NIFTP
nodules had nuclear scores of 2 and 3, respectively.
The prevalence of NIFTP in 2853 nodules diagnosed
as PTCs was 0.7%. The prevalence at each institu-
tion ranged from 0% to 5.6%. Of the 145 nodules
diagnosed as FTA, 45 (31.0%) were diagnosed as
NIFTPs. The prevalence of NIFTP among nodules
originally diagnosed as FTAs at each institute ranged
from 16.7% to 41.3%. In five of the six institutions,
NIFTPs were found approximately twice as often
among nodules diagnosed as FTA than among those
diagnosed as PTC. Most (95.6%) NIFTP nodules had
a nuclear score of 2 and nuclear changes were

NIFTP IN JAPAN | 27



present throughout the tumor. The remaining 100
nodules were classified as non‐oncocytic FTAs.

Eventually, 66 NIFTP nodules were detected in
patients previously diagnosed with NIEFV‐PTC or FTA,
accounting for 1.6% of resected thyroid tumors. When
NIFTP was included with PTC, the overall prevalence
of NIFTP was estimated to be 2.3% (Table 3). The
prevalence rates in five of the six participating institu-
tions were less than 5.0% (0.8%–4.4%). The remaining
institution accounted for 11.3%.

The follow‐up periods spanned 0–16 years, with an
average duration of 7.0 years. One case of NIFTP with
a nuclear score of 3 demonstrated ipsilateral nodal
metastasis 2.5 years following lobectomy. Histological
findings closely resembled those of the primary lesion

TABLE 2 Revised diagnosis of non‐invasive encapsulated follicular variant PTC and non‐oncocytic FTA originally diagnosed in six
Japanese institutions before the proposal of NIFTP.

Original diagnosis (non‐invasive encapsulated follicular variant PTC) Original diagnosis (non‐oncocytic FTA)
Revised diagnosis Revised diagnosis

Cases
FTA
(NS 0 or 1)

NIFTP
(NS 2)

NIFTP
(NS 3)

NIFTP
(NS 2 or 3) Cases

FTA
(NS 0 or 1)

NIFTP
(NS 2)

NIFTP
(NS 3)

NIFTP
(NS 2 or 3)

A (7) 0 5 2 7 (100%) A (29) 21 8 0 8 (27.6%)

B (1) 0 1 0 1 (100%) B (21) 16 4 1 5 (23.8%)

C (0) C (17) 11 5 1 6 (35.3%)

D (2) 0 0 2 2 (100%) D (26) 20 6 0 6 (23.1%)

E (11) 3 6 2 8 (72.7%) E (6) 5 1 0 1 (16.7%)

F (5) 2 1 2 3 (60.0%) F (46) 27 19 0 19 (41.3%)

Total (26) 5 13 8 21 (80.8%) Total (145) 100 43 2 45 (31.0%)

Abbreviations: FTA, follicular thyroid adenoma; NIFTP, non‐invasive follicular thyroid neoplasm with papillary‐like nuclear features; NS, nuclear score; PTC, papillary
thyroid carcinoma.

TABLE 1 Non‐invasive encapsulated follicular variant PTCs and follicular thyroid adenomas originally diagnosed in six Japanese
institutions before the proposal of NIFTP.

Institution Period
Resected
thyroid tumor PTC

Non‐invasive encapsulated
follicular variant PTC
(/thyroid tumor, /PTC)

Follicular thyroid adenoma

Total Non‐oncocytic Oncocytic

A 2010–2014 277 125 (45.1%) 7 (2.5%, 5.6%) 32 (11.6%) 29 (10.5%) 3 (1.1%)

B 2010–2014 918 701 (76.4%) 1 (0.1%, 0.1%) 28 (3.1%) 21 (2.3%) 7 (0.8%)

C 2011–2014 646 512 (79.3%) 0 (0%, 0%) 23 (3.6%) 17 (2.6%) 6 (0.9%)

D 2010–2014 288 174 (60.4%) 2 (0.7%, 1.1%) 34 (11.8%) 26 (9.0%) 8 (2.8%)

E 2006–2015 911 510 (56.0%) 11 (1.2%, 2.2%) 16 (1.8%) 6 (0.7%) 10 (1.1%)

F 2010 968 831 (85.8%) 5 (0.5%, 0.6%) 61 (6.3%) 46 (4.8%) 15 (1.5%)

Total 4008 2853 (71.2%) 26 (0.6%, 0.9%) 194 (4.8%) 145 (3.6%) 49 (1.2%)

Abbreviations: NIFTP, non‐invasive follicular thyroid neoplasm with papillary‐like nuclear features; PTC, papillary thyroid carcinoma.

TABLE 3 Prevalence of NIFTP based on revised diagnosis

Institution
PTC (including
NIFTP) NIFTP

Prevalence
(PTC = NIFTP)

A 133 15 11.3%

B 706 6 0.8%

C 518 6 1.2%

D 180 8 4.4%

E 508 9 1.8%

F 848 22 2.6%

Total 2893 66 2.3%

Abbreviations: NIFTP, non‐invasive follicular thyroid neoplasm with papillary‐
like nuclear features; PTC, papillary thyroid carcinoma.
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(Figure 1), and ultrasound examinations showed no
neoplastic lesions in the remaining thyroid gland.
Immunohistochemically, carcinoma cells from both
primary and metastatic lesions were positive for BRAF
(Figure 2). No cases with FTAs or NIFTPs with a
nuclear score of 2 developed metastatic lesions.

DISCUSSION

NIFTP was previously diagnosed as NIEFV‐PTC in
Western practice. However, because of its extremely
low malignant potential, the tumor was redefined as a
neoplasm rather than as a carcinoma, to prevent
overtreatment.3 Nikiforov et al. reported that the preva-
lence of NIFTP ranged from 13.6% to 25% (mean,
18.6%) of PTCs.3 According to a recent meta‐analysis,5
the overall prevalence rate was 6.0%. In Asian countr-
ies, the prevalence was significantly lower (2.1%).5 At
one hospital in Japan, NIFTP accounted for 0.5% of
tumors diagnosed as PTCs.6 However, the reason for
the low frequency of NIFTP in Asia remains unclear.
Some speculations, such as variation in the prevalence
of follicular variants among PTCs, racial and ethnic
predispositions to PTC, indications for surgery, and
varying thresholds for diagnosing nuclear features of

PTC, have been proposed.11–15 In Western countries,
molecular testing using aspirated materials is common,
and NIFTP with an RAS mutation is considered a
surgical target, with total thyroidectomy remaining an
acceptable option for some cases ultimately defined
as NIFTP.16,17 In contrast, in Asian countries where
molecular testing is less readily available,18 active
surveillance is commonly adopted for patients with
indeterminate thyroid nodules. This practice may
contribute to lower resection rates and, consequently,
a reduced frequency of NIFTP diagnoses.19,20

In a high‐volume thyroid center in Japan, 29.5% of
the tumors diagnosed as FTAs before the proposal of
NIFTP as an entity were found to be NIFTPs.10 We
sought to clarify whether these findings were limited to
one institution or whether this represented a trend in
Japan. In the present study, we showed that NIFTPs
were more commonly (approximately twice as often)
found among nodules diagnosed as FTAs than among
those diagnosed as PTCs before the proposal of
NIFTP, except at institution A. We found that the
pathologist at Institution A, who reported a high
prevalence of NIFTP, considered the Western criteria
for diagnosing PTC. The prevalence of NIFTPs among
FTAs was 31.0%. When NIFTP nodules were included
with PTC, the overall prevalence of NIFTP was

F IGURE 1 A case of non‐invasive follicular thyroid neoplasm with papillary‐like nuclear features revealing nodal metastasis. (a) Primary site
in the thyroid. (b) Metastatic site in the lymph node (hematoxylin and eosin stain, a: ×20, b: ×10).

F IGURE 2 A case of non‐invasive follicular thyroid neoplasm with papillary‐like nuclear features revealing nodal metastasis. Carcinoma
cells of primary (a) and metastatic (b) lesions stained positive for BRAF V600E (immunostaining for BRAF V600E, ×20).
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estimated as 2.3%. The prevalence rates in five institu-
tions were lower than those in Western countries.5

Although there were differences across institutions, the
data on NIFTP reported by Kuma Hospital10 proved to be
a trend in Japan.

In Japan, the pathological diagnosis of thyroid
tumors is based on ‘General Rules for the Description
of Thyroid Cancer’ proposed by the Japan Association
of Endocrine Surgery and the Japanese Society of
Thyroid Pathology.21–23 This classification does not
include borderline tumors, tumors of uncertain malignant
potential, or NIFTPs. Therefore, questionable cases
tend to be classified as benign. Non‐invasive encapsu-
lated follicular tumors with nuclear findings characteristic
of PTCs were diagnosed as NIEFV‐PTCs. In cases
where the nuclear findings of PTC are inadequate or
focally present, FTA is preferentially diagnosed, as
shown in the present study. The trend of underdiagnosis
of nuclear findings in PTC in Japan has been recognized
in observer variation studies of encapsulated thyroid
follicular lesions by American and Japanese patholo-
gists.24 This is probably due to the differences in the
thresholds for assessing nuclear findings in papillary
carcinoma, especially for RAS‐like PTCs.25 The definition
of the nucleus of PTC in Western clinical practice is broad
and encompasses the nuclear features of classical PTC
(BRAF‐like tumors) and NIFTP (RAS‐like tumors), in
contrast to the narrow definition (classical) in Asian
practice.25 In cases of PTC with mild nuclear findings,
Japanese pathologists tend to diagnose follicular adeno-
mas, whereas Western pathologists tend to diagnose
PTCs.18 Therefore, in Japan, NIFTPs are more commonly
found among nodules diagnosed as FTA than among
nodules diagnosed as PTC. This discrepancy might
explain the high prevalence of BRAFV600E mutations in
PTC in most Asian countries (50%–90%) compared with
the low prevalence in most Western patient cohorts
(35%–50%).25 Thompson et al. reported that the use of
the nuclear scoring system to evaluate the nuclear
features of PTC exhibited good to substantial interobserver
agreement.26 However, Liu et al. described that inter-
observer variability exists in the assessment of nuclear
scores for PTC in Asian practice.27 A more uniform
evaluation of nuclear scoring for PTC remains a future
challenge.

In Western countries, renaming NIEFV‐PTC to
NIFTP, that is, downgrading it from a malignant to a
low‐risk tumor, has been proposed to control over-
diagnosis and overtreatment.2,3 On the other hand, in
Japan, NIFTPs with nuclear scores of 2 have been
diagnosed as FTAs, that is, benign tumors. Therefore,
diagnosing these as NIFTPs, that is, low‐risk neo-
plasms, would be an upgrade. Kakudo et al.28 high-
lighted this contradictory trend and emphasized that the
introduction of borderline tumor classification in Asian
countries might lead to more frequent upgrading of FTAs
to borderline tumors compared to the downgrading of

NIEFV‐PTC from carcinoma to borderline tumors.
Moreover, in Japan, even NIFTP nodules initially
diagnosed as PTC through cytology have been mana-
ged with lobectomy and prophylactic central node
dissection,29 rendering it unnecessary to recklessly
downgrade the nomenclature of these cases.

The present study had several limitations. First, it
was a retrospective study. Second, only six institutions
participated in the study. Third, not all co‐authors
reviewed all cases at all institutions in detail. Fourth, a
few cases for which insufficient data were available
were excluded. Fifth, the sample size of NIFTP cases
with a nuclear score of 3 was small. Last, molecular
testing using archived specimens was not conducted
because tissue samples were older than 8 years.

NIFTP has the following features: (1) extremely rare
metastasis, (2) no mortality, (3) recommendation for
lobectomy without radioactive iodine therapy, (4)
involvement of RAS‐like molecular changes in tumori-
genesis, and (5) cytology categorized as a follicular
neoplasm.1,30 All of these characteristics are shared with
FTAs. Even FTAs categorized among benign neo-
plasms metastasize on rare occasions.31,32 In our
cases, no FTAs or NIFTPs with a nuclear score of 2
demonstrated distant metastasis, whereas one of 10
NIFTPs with a nuclear score of 3 demonstrated
metastasis. The case was demonstrated to be BRAF‐
positive by immunohistochemistry. While instances of
NIFTPs developing lymph node metastasis are rare, it is
noteworthy that most of these cases were subsequently
identified as PTC with BRAFV600E mutation, encapsu-
lated follicular growth dominant classic PTCs, or
instances featuring co‐existing classic PTC.28 We
contend that NIFTPs with nuclear scores of 2 and 3
should be distinguished. The latter require differentiation
from NIEFV‐PTCs, may involve BRAF mutations, and
have a possibility of invasion or metastasis.1,28,33,34

In conclusion, considering the above findings, it
would be more reasonable to set the cutoff values for the
nuclear score between 2 and 3, instead of between 1
and 2, as used by Japanese pathologists. Considering
the clinical findings, molecular pathogenesis, and
therapeutic strategy in Japan, the use of the term NIFTP
for non‐invasive encapsulated follicular tumors with a
nuclear score of 2 is not meaningful. Even if the
diagnostic name NIFTP is used, an NIFTP with a
nuclear score of 2 should be treated in the same manner
as an FTA. In fact, these lesions could simply be
categorized as FTAs. On the other hand, since NIFTP
with a nuclear score of 3 may contain BRAF‐positive
cases and have metastatic potential, the BRAFV600E

mutation status should be evaluated by immunostaining
or genetic testing, and if the mutation is present, it
should be diagnosed as a non‐invasive encapsulated
follicular subtype of PTC. Then, pathologists should note
nuclear scores in their reports. Recently, the concepts of
NIFTP and uncertain malignant potential have become
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widespread among Japanese pathologists, and some
pathologists have begun using these diagnostic catego-
ries. This trend is welcomed to ensure compatibility with
overseas academic data and to promote data sharing.
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