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Abstract
Background Italian consensus for the classification and reporting of thyroid cytology has proposed to discriminate the
cancer prevalence of high (Tir 3B) vs. low (Tir 3A) risk indeterminate nodules. To obtain more robust evidence on this topic,
we performed a meta-analysis of the Odds Ratio (OR) of malignancy of Tir 3B vs. Tir 3A nodules.
Methods A comprehensive literature exploration of online databases was conducted until May 2018. Original articles
reporting histology of nodules cytologically classified as Tir 3A and Tir 3B were eligible. Pooled cancer prevalence in Tir
3A and Tir 3B, and OR of Tir 3B vs. Tir 3A were calculated.
Results The search revealed 95 articles, and 10 were included for the meta-analysis. Overall, 1168 indeterminate lesions
were reported (441 Tir 3A and 727 Tir 3B), of which 391 were cancers. The pooled cancer prevalence was 17% in Tir 3A
and 47% in Tir 3B. The OR of Tir 3B vs. Tir 3A was 4.24 (95% CI 2.75 to 6.53) with mild heterogeneity and without
publication bias. When we considered non-invasive follicular thyroid neoplasms with papillary-like nuclear features
(NIFTP) as non-malignant, cancer rate was lower, and OR of Tir 3B against Tir 3A was 2.93 (95% CI 1.60 to 5.37), with no
heterogeneity but with publication bias.
Conclusions The Italian system for thyroid cytology is reliable to assess indeterminate lesions at low and high risk, being Tir
3B associated with a cancer risk significantly higher than Tir 3A, also when considering NIFTP as non-malignant entity.
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Introduction

Cytology by fine-needle aspiration (FNA) under ultra-
sonographic (US) guidance (US-FNA) is recognized as a
main tool for the evaluation of thyroid nodules [1, 2].
Thyroid FNA is very useful as a diagnostic test in benign
and malignant nodules (macrofollicular/colloidal/inflam-
matory lesions and papillary thyroid carcinomas). Its main
limitation is that indeterminate reports, usually represented
by follicular lesions, can occur in up to 20–25% of various
institutional series. Because only one in four of these
nodules is expected to be a cancer, to preoperatively iden-
tify those nodules with lower risk represents a major chal-
lenge in clinical practice [3].

In the last decades, several international societies sepa-
rated out two categories of indeterminate cytology to stra-
tify such aspirates according to their probability of
malignancy [4]. The British Thyroid Association (BTA)
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proposed the subclassification of indeterminate category
into Thy 3a (low risk) and Thy 3f (high risk) [5], and The
Bethesda System for Reporting Thyroid Cytopathology
(TBSRTC) the subcategories atypia of undetermined sig-
nificance/follicular lesion of undetermined significance
(AUS/FLUS) at low risk, and follicular neoplasm/suspi-
cious for a follicular neoplasm (FN/SFN) at high risk [6].
Later, the Italian consensus for the classification and
reporting of thyroid cytology (ICCRTC) reported a five-
class system with a subclassification of the indeterminate
category Tir 3 into Tir 3A (low risk) and Tir 3B (high risk)
[7]. Based on the previous experience of both BTA and
TBSRTC, ICCRTC defined Tir 3A as increased cellularity
with numerous microfollicular structures in a background of
scant colloid, including here nodules with cytological or
architectural changes (i.e., not atypia suspicious for papil-
lary carcinoma), and Tir 3B as high cellularity in a mono-
tonous microfollicular/trabecular arrangement with scant or
absent colloid, also including in this subclass those cases
with “mild/focal nuclear atypia” (cytological atypia).
Compromised specimens (by smearing or staining artifacts)
with cytological or architectural changes (i.e., not atypia
suspicious for papillary carcinoma) are also included in the
Tir 3A. The Tir 3B category includes specimens with high
cellularity in a monotonous microfollicular/trabecular
arrangement (architectural atypia), with scant or absent
colloid. Even if the Italian consensus for reporting thyroid
FNA cytology adopted a six-tiered class grouping, as a
variance from the Bethesda Systems, the ICCRTC written
in 2014 placed cases of indeterminate lesions with nuclear
atypia (that formally cannot exclude the possibility of a
papillary cancer) in the high risk indeterminate lesions. This
choice of putting not only follicular pattern lesions (such as
FN/SFN of TBSRTC), but also cytological alterations in the
high-risk category was aimed to better stratify the malig-
nancy risk in a crescent scale among categories. A recent
meta-analysis found high difference between Tir 3A and Tir
3B in terms of prevalence of malignancy [8]. However,
some potential limitations were present in that study and
findings could be influenced by the inclusion of preliminary
data published until that period [8].

To assess the true cancer prevalence in indeterminate
lesions at low or high risk, all cases should be operated
upon. In fact, when we refer to the risk of malignancy of
these lesions, we are actually estimating the prevalence of
cancers only among those cases that underwent surgical
excision, due to managing of patients according to inter-
national recommendations, institutional guidelines, and
other factors, such as clinical and surgical experience, as
well as the patient’s preference. Thus, the risk assigned to
the category of indeterminate lesions by the above guide-
lines represents only an estimation reflecting available his-
tological data following surgery [4–8].

Here we carried out an assessment of cancer rates
recorded in Tir 3A and Tir 3B nodules. In particular, to skip
the potential bias deriving from the different clinical man-
agement of indeterminate nodules in different institutions,
we retrieved data to perform a meta-analysis on the Odds
Ratio (OR) between the two subclasses. Accordingly, we
conducted a systematic review of studies reporting the
incidence of malignancy of thyroid nodules with prior FNA
report of Tir 3A or Tir 3B, and a meta-analysis to calculate
the pooled OR of Tir 3B vs. Tir 3A.

Material and methods

Conduct and registration of review

This present systematic review was conducted according to
PRISMA guidelines [view Supplementary Table 1] and
registered in PROSPERO (registration number
CRD42018096937).

Search strategy

A comprehensive literature search in online databases of
Google Scholar, Pubmed and Scopus was conducted by
searching papers citing the Italian consensus for the clas-
sification and reporting of thyroid cytology (i.e., we sear-
ched by using the original title of the ICCRTC “Italian
consensus for the classification and reporting of thyroid
cytology” and then retrieved all papers with this article cited
in the references list). This allowed us to retrieve studies
reporting series of nodules that underwent FNA and were
classified according to ICCRTC. A beginning date limit was
not used, the search was updated until May 7 2018, and no
language restriction was used. To try to expand our search,
references of the included articles were also screened to
identify additional studies.

Study selection

Articles found after our search were screened. Only original
papers reporting complete data of nodules with indetermi-
nate FNA report according to ICCRTC 2014 could be
included in this systematic review. Exclusion criteria were:
(a) articles not within the field of interest of this review; (b)
articles that did not provide histological follow-up of the
indeterminate nodules; (c) studies with overlapping patient
or nodule data; (d) articles that did not provide clear study
characteristics; (e) review articles, editorials, letters, or
comments, case/series reports. After the initial selection of
papers, we aimed to perform a second analysis. In fact, the
cancer rate of thyroid FNA categories may be influenced by
the recent re-classification, introduced into the 2017 WHO,
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of the non-invasive follicular thyroid neoplasms with
papillary-like nuclear features (NIFTP) as low malignant
potential tumor [9]. Because older papers we retrieved
could have not yet considered this change, NIFTP might be
reported as malignant; in this second meta-analysis we
considered NIFTP as a non-malignant entity. Articles in
which data on NIFTP was not available were excluded for a
secondary analysis to evaluate the impact of this entity on
the odds of malignancy of Tir 3B over Tir 3A. Two
researchers (PT, MC) independently reviewed titles and
abstracts of the retrieved articles, applying the above cri-
teria; then, all authors independently reviewed the full-text
of the remaining articles to determine their final inclusion.

Data extraction

For each included study, the following information was
extracted independently by two investigators (PT, MC) in a
piloted form: (1) study data (authors, year of publication
and country of origin); (2) number of evaluated patients; (3)
number of indeterminate lesions (Tir 3A, Tir 3B, total); (4)
number of detected cancers and benignancies; (5) number of
NIFTP detected in each category (when not available in the
manuscript, two reviewers [PT or AC] contacted the cor-
responding authors to retrieve such information when pos-
sible). Data were cross-checked and any discrepancy
discussed.

Study quality assessment

The risk of bias of included studies was assessed indepen-
dently by two reviewers (PT, MC) through the Quality
Assessment of Diagnostic Accuracy Studies (QUADAS-2)
tool for the following aspects: patient selection; index test;
reference standard; flow and timing. Risk of bias and con-
cerns about applicability were rated as low (L), high (H), or
unclear (U).

Statistical analysis

The prevalence of cancers among the categories Tir 3A and
Tir 3B was obtained from individual studies using the for-
mula: number of cancers/number of thyroid nodules × 100.
The ratio of malignancy rate in Tir 3A and Tir 3B was
obtained in all papers, and then pooled. The OR between
Tir 3B and Tir 3A was finally calculated. For statistical
pooling of the data, DerSimonian and Laird method (ran-
dom-effects model) was used [10]. In this model, pooled
data represent weighted averages related to the sample size
of the individual studies. Pooled data were presented with
95% confidence intervals (95% CI) and displayed using a
forest plot. I-square index was used to quantify the het-
erogeneity among the studies as follows: <25%, noTa
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heterogeneity; 25–50%, mild heterogeneity; 50–75%,
moderate heterogeneity; >75%, high heterogeneity. Pub-
lication bias was assessed with Egger’s test and funnel plot
visually. In order to explore the heterogeneity of effect
estimates, the event rate in Tir 3B vs. Tir 3A was displayed
by L’Abbe plot and a meta-regression was performed [11,
12]. Statistical analyses were performed using the Stats-
Direct statistical software version 3.1.20 (StatsDirect Ltd;
Altrincham, UK) and Review Manager (RevMan) version
5.3 (Computer program; Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2014), and
ProMeta3 (Internovi).

Results

Eligible articles

The comprehensive computer literature search retrieved 95
articles. Review of titles and abstracts excluded 84 articles
according to the above criteria, and 11 articles were initially
included for the study (see supplementary Fig. 1) [13–23].

Qualitative analysis (systematic review)

All the included articles were published by Italian authors
and have been critically reviewed by the authors before
inclusion in this study. All included manuscripts were ori-
ginal papers, also that by Tartaglia et al. published as a
“letter to the editor” [14]. In the manuscript by Grani et al.
data of cancer rate in Tir 3A and Tir 3B were reported in
Table and TP, FP, FN, TN are referred to Tir 3B vs. Tir 3A
[15]. One paper was initially included because the authors
calculated the cancer prevalence in Tir 3A and Tir 3B using
histology as the gold standard; however, notably, these
patients were managed according to the core-needle biopsy
reports instead of FNA [13]. Some of these studies reported
series of indeterminate nodules enrolled before the intro-
duction of ICCRTC and re-classified retrospectively in Tir
3A or Tir 3B for the study [14–18, 20], while other studies
included only nodules classified as Tir 3A or Tir 3B during
the clinical practice [19, 21–23]. Data on the final histolo-
gical follow-up were clearly identified in all these manu-
scripts, and the true percentage of malignancy could be
calculated.

Quantitative analysis (meta-analysis)

Among the studies initially included in the systematic
review (n= 11), one was excluded from the quantitative
analysis due to the different management of patients during
the clinical practice [13] and 10 were finally included for the

meta-analysis. Table 1 details the characteristics and find-
ings of these 10 studies and Table 2 describes their results.

The pooled rate of malignancy in all indeterminate
lesions was 34%. The incidence of malignancy among the
pooled series of indeterminate thyroid nodules of Tir 3A
and Tir 3B was 17% and 47%, respectively (p < 0.001)
(Table 3).

Since the cancer prevalence of Tir 3B was higher than
Tir 3A, we could meta-analyze the OR of Tir 3B vs. Tir 3A.
The pooled OR was 4.24 (95% CI 2.75 to 6.53) (Fig. 1),
with mild heterogeneity (I2= 41.4, 95% CI 0 to 70.5%).
Figure 2 shows the L’Abbe plot of event rate in Tir 3B vs.
Tir 3 A to explore the heterogeneity of effect estimated by
the meta-analysis. Publication bias was absent (Egger test:
1.68, 95% CI=−0.94 to 4.3, P= 0.177) (Funnel plot is
illustrated in supplemental Fig. 2). A secondary meta-
analysis was performed separating articles into two group
based on their study design; one group comprised 6 articles
in which patients were enrolled before the introduction of
ICCRTC and FNA samples were reviewed for the study aim
[14–18, 20] and the other one included series in which
ICCRTC was used during the routine clinical practice [19,
21–23]. As shown in Fig. 1, OR of Tir 3B vs. Tir 3A was
significant high in both instances. To explore the hetero-
geneity found in the whole series, we performed a meta-
regression considering the above subgroups (supplemental
Fig. 3) and no statistical significance was found (p= 0.132).

Table 2 Histological results in Tir 3A and Tir 3B of the studies
included in the meta-analysis

Tir 3A Tir 3B

First author [ref.] Cases Cancers Cases Cancers

Tartaglia [14] 30 2 (6.7%) 22 12 (54.5%)

Grani [15] 23 6 (26.1%) 26 13 (50.0%)

6 (26.1%) 13 (50.0%)

Quaglino [16] 44 9 (20.5%) 52 28 (53.8%)

Ulisse [17] 23 3 (13%) 27 12 (44.4%)

Medas [18] 19 4 (21.1%) 83 48 (57.8%)

Straccia [19] 63 10 (15.9%) 109 31 (28.4%)

9 (14.3%) 27 (24.8%)

Rullo [20] 128 13 (10.2%) 162 71 (43.8%)

Trimboli [21] 40 3 (7.5%) 11 6 (54.5%)

3 (7.5%) 5 (45.5%)

Sparano [22] 60 15 (25%) 213 86 (40.4%)

Lauria [23] 11 4 (36.4%) 22 15 (68.2%)

4 (36.4%) 15 (68.2%)

All data refer to thyroid nodules with final histological examination.
Cancers are reported as number (and percentage). Numbers in italics
refer to data considering NIFTP as a non-malignant histological entity
(view also Fig. 3)
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In addition, we re-made the meta-analysis considering
only those papers in which we had available data on NIFTP
(see Table 2); particularly, in this meta-analysis we con-
sidered NIFTP as a benign histological outcome. The
overall cancer rate was 24.5%, being 14% in Tir 3A and
33% in Tir 3B. The pooled OR of Tir 3B against Tir 3A was
2.93 (95% CI 1.60 to 5.37), with no heterogeneity and with
publication bias (Egger test: 4.22, 95% CI= 0.81 to 7.64, P
= 0.0336) (Fig. 3).

Finally, we evaluated the rate of nodules resected. As
shown in Table 1, some studies did not report these data.
Then, when we considered only available data from four
articles [19, 21–23] and found 1414 indeterminate nodules
of which 529 (37.4%) resected. The number of nodules
resected among Tir 3A (174/875, 19.9%) was significantly
lower than that observed in Tir 3B (355/539, 65.9%) (p <
0.001).

Study quality assessment

The risk of bias of the included studies is shown in Table 4.
Overall, a low risk of bias was found: all consecutive
patients diagnosed with indeterminate thyroid nodules in a
specific period were included; FNA was obviously con-
ducted and interpreted before histology; however, as a
remarkable issue, in six articles FNA samples were
reviewed and re-classified according to the ICCRTC only
for the publication [14–18, 20]. Reference standard bias was
rated as high since histology is commonly performed in
knowledge of the results of the index test. Flow and timing
bias was rated as low since thyroid cancer is a chronic
condition.

Discussion

The present systematic review found a substantial number
of articles reporting histological data of 1168 thyroid
nodules with preoperative FNA diagnosis of Tir 3A or Tir
3B according to ICCRTC [7]. These data allowed us to
perform a meta-analysis of cancer prevalence of Tir 3A and

Tir 3B, of the OR of Tir 3B vs. Tir 3A, and further analyses
of subgroups. The sample size and prevalence of cancer in
both categories showed low-moderate heterogeneity, and
this supports a sound finding. First, the present results
confirm those observed in a previous meta-analysis on the
preliminary published data, being the category of low-risk
(Tir 3A) and high-risk (Tir 3B) indeterminate lesions
associated with different cancer prevalence (17% and 47%,
respectively) [8]. These findings are encouraging for all
users of ICCRTC in their clinical practice. It is worth to
underline that a meta-analysis on the reliability of TBSRTC
did not find actual differences between the low-risk and
high-risk categories, being the rate of malignancy 27% in
AUS/FLUS and 31% in FN/SFN [24]. Another study on the
diagnostic performance of pooled studies using TBSRTC
showed a positive predictive value (PPV) for the AUS/
FLUS diagnostic category of 15.9% and a PPV for the FN/
SFN diagnostic category of 26.1% [25]. The higher differ-
ence in the malignancy risk between the two indeterminate
subcategories in TBSRTC and Italian system (ie AUS/
FLUS vs. FN/SFN and Tir 3A vs. Tir 3B, respectively)
should be due to the different interpretation of nuclear
atypia which are included into AUS/FLUS (low-risk) and
Tir 3B (high-risk) category. The difference between the risk
of malignancy of Tir 3B vs. Tir 3A in the current analysis
using the ICCRTC are 30% compared to 10% in the meta-
analysis of TBSRTC. Two recent meta-analysis on studies
using the Bethesda system for reporting thyroid cyto-
pathology evaluated the odds of malignancy of nuclear/
cytologic atypia over the rate of malignancy of other types
of atypia in aspirates with indeterminate cytology [26, 27].
Both studies found that the odds of malignancy were around
2.5-fold higher for aspirates with nuclear/cytologic atypia
and suggested the need for standardizing the definition of
nuclear atypia and for identifying it in the cytology reports.
These data support the decision of the ICCRTC of incor-
porating nuclear/cytologic atypia into the high-risk (Tir 3B)
category. Second, when we evaluated the OR of Tir 3B vs.
Tir 3A, we found that the Tir 3B class has a risk of
malignancy increased with respect to that of Tir 3A. On one
hand, this result corroborates the above data, i.e., that Tir 3B

Table 3 Histological prevalence
of cancers among thyroid
nodules with prior low or high
risk indeterminate FNA report:
meta-analysis of 1168 cases

Cancer prevalence (95%
CI)

Consistency–I2 (95% CI) Publication bias–Egger test (95% CI)

All cases 34% (28 to 41) 78.6% (56.8 to 86.9) 1.68 (−2.56 to 5.91) P= 0.3882

Low risk
(Tir 3A)

17% (12 to 22) 46.1% (0 to 72.5) 1.98 (0.25 to 3.70) P= 0.0295

High risk
(Tir 3B)

47% (40 to 55) 67.5% (22.8 to 81.7) 2.17 (−0.43 to 4.76) P= 0.0906

Pooled cancer prevalence was calculated as random-effect model. Heterogeneity was defined as absent (I2 <
25%), mild (25–50%), moderate (50–75%), and high (>75%). Egger test significant identified presence of
publication bias
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and Tir 3A have different cancer prevalence at histology;
moreover, it demonstrates that the risk of a nodule classified
as Tir 3B to be cancer is much higher than that of a nodule
classified as Tir 3A regardless of the institutional manage-
ment. Indeed, the evaluation of OR of Tir 3B vs. Tir 3A
should delete the potential selection bias which affects the
calculation of prevalence of cancer in the two classes. These
data are clearly expressed by Fig. 2. Of relevance, the low
intra-category heterogeneity observed for the malignancy
rate for Tir 3A and Tir 3B, demonstrated a good attainment
of the morphologic inclusion criteria among Italian cyto-
pathologists. This means that splitting indeterminate lesions
in two subclasses overcomes the previous difficulties in the
identification of cytological samples with indeterminate
features in which the risk of malignancy ranged from 5–15
to 30–50% and entailed a relevant clinical problem.

Interestingly, this finding was confirmed when we analyzed
separately studies according to their use of ICCRTC during
clinical practice or not (Fig. 1). These data justify different
management for the indeterminate cytological cases, i.e.,
repeat FNA vs. diagnostic surgery. Moreover, in selected
cases with repeatedly Tir 3A diagnosis and no US and/or
clinical suspicious findings, molecular test negativity could
be a valid option to confirm a “wait and see” attitude and
avoid surgery. As stated by the ICCRTC, clinical assess-
ment is pivotal for surgical consultation while molecular
test should be only an additional information [7]. We could
better stratify Tir 3A cases using different qualifiers with
associated different malignancy risk inside the Tir 3A
category, ie discriminating architectural atypia (micro-
follicular structures), degenerative and regenerative chan-
ges, compromised specimens, and oncocytic features as it
was suggested in the revised Bethesda system [28, 29]. The
Italian system has already separated cases with cytological
atypia into a different category (Tir 3B) [26, 27, 30]. All in
all, the herein recorded data demonstrate a good perfor-
mance of ICCRTC, which could be due to the different
interpretation of atypia of papillary carcinoma; the latter are
features of the high-risk subcategory (Tir 3B) of ICCRTC,
while are included in the low-risk one of British (Thy 3a)
and Bethesda (AUS/FLUS) systems. Although mild nuclear
changes have been included in FN/SFN category in the last
Edition of the TBSRTC, cellular atypia remains a criterion
of AUS/FLUS, probably reducing the discriminating
power of subcategories. We advise for further studies on
this topic [28].

We conducted a secondary analysis to evaluate the
weight of NIFTP on the malignancy rates of the two cate-
gories (Tir 3A and Tir 3B). For this purpose, NIFTP was
considered non-malignant, and we excluded all those

Fig. 1 Pooled OR of cancer (and
95% CI) in Tir 3B against Tir
3A. In the figure is reported the
pooled OR of cancer (and 95%
CI) in Tir 3B against Tir 3A also
considering the subgroups of
studies (1, studies reporting data
of FNA samples reviewed
according to the ICCRTC; 2,
studies using ICCRTC during
clinical practice)

Fig. 2 L’Abbé plot of OR of Tir 3B vs. Tir 3A. Each circle represents
an individual study and larger circles identify series with more parti-
cipants. Solid diagonal line indicates the absence of difference of risk
between Tir 3B and Tir 3A (OR= 1.0). The dotted line represents the
pooled OR of all included studies
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studies in which the prevalence of NIFTP was not available/
known. As expected, we found a decrease in the prevalence
of malignancy in both categories (14% in Tir 3A and 33%
in Tir 3B), and OR of Tir 3B against Tir 3A decreased to
2.93, reflecting a predominance of NIFTP in the Tir 3B
category. This finding makes sense given that NIFTP would
typically show a microfollicular proliferation and/or mild/
moderate nuclear atypia on the cytology specimen, which
would be classified into the Tir 3B category.

Limits and strengths of the present review have to be
discussed. Generally, small sample-size studies reporting
positive findings are more likely to report positive rela-
tionship and be published than those describing negative
results. A selection bias might be present because these
papers reported only patients who underwent surgery to
obtain a definite histological diagnosis of the indeterminate
lesions. However, the analysis of the ratio of cancer pre-
valence in Tir 3B and Tir 3A could delete this bias. Also,
among the overall series of nodules included in the present
meta-analysis, about two thirds were at high risk;

particularly, if we consider only the four papers with series
collected after the introduction of ICCRTC in which FNA
were classified during clinical practice as Tir 3A and Tir 3B
[19, 21–23] we found that in three studies of them the Tir
3B:Tir 3A ratio is higher (Tir 3B:Tir 3A ratio 2.0:1). This
finding could reflect a more frequent surgical address in
lesions at high risk than in the low-risk ones and could
represent a potential bias affecting each study and the pre-
sent one. In fact, here we found that about one third of
indeterminate nodules were resected, being this rate sig-
nificantly different between Tir 3A (19.9%) and Tir 3B
(65.9%). We may speculate that the cancer rate recorded
after surgery should be underestimated in Tir 3A while not
in Tir 3B. We should discuss another potential bias of our
first analysis; there, the cancer rate may be influenced by the
presence of NIFTP among malignant cases [9, 19]. As a
proof, when we performed a second sub-analysis of papers
in which NIFTP data were available, we considered NIFTP
as a non-malignant entity and we found a lower cancer rate
in both low and high risk indeterminate lesions.

Table 4 Quality assessment of
the studies according to
QUADAS-2

Risk of bias Feasibility

First author
[ref.]

Patients
selection

Index test Reference
standard

Flow and
timing

Patients
selection

Index test Reference
standard

Tartaglia
[14]

U H H L L L L

Grani [15] U H H L L L L

Quaglino
[16]

U H H L L L L

Ulisse [17] U H H L L L L

Medas [18] U H H L L L L

Straccia [19] L L H L L L L

Rullo [20] U H H L L L L

Trimboli
[21]

L L H L L L L

Sparano [22] L L H L L L L

Lauria [23] L L H L L L L

L low risk of bias, H high risk of bias, U unclear risk of bias

Fig. 3 Pooled OR of cancer (and 95% CI) in Tir 3B against Tir 3A
considering NIFTP a non-malignant entity. Data on NIFTP were
described in the published manuscript in one study and were known in

other two studies. In the other cases the authors of this review con-
tacted the authors of the original papers to obtain data on NIFTP
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Relevant difference should be present between our pre-
vious meta-analysis [8] and the present one; (1) the present
study includes a number of papers and cases significantly
higher (1168 here vs. 423 there); (2) the present study
includes also papers with series collected after the intro-
duction of ICCRTC in which FNA were classified during
clinical practice as Tir 3A and Tir 3B, such as a prospective
selection of cases and not a retrospective review of Tir 3 to
be re-classified in Tir A and Tir 3B (those patients were
operated upon only due to a Tir 3 report); (3) the herein
used statistical approach is significantly different because
we aimed to calculate the OR between the two subclasses to
skip the potential bias deriving from the different clinical
management of indeterminate nodules in different institu-
tions; (4) finally, here we performed a sub-meta-analysis of
subgroup of studies considering the new entity of NIFTP as
a non-malignant lesions, being this result a novelty.

In conclusion, this analysis confirms that the Italian
system for classification of thyroid FNA can discriminate
the indeterminate lesions at low risk of malignancy from
that at high risk. Furthermore, Tir 3B is associated with a
risk of malignancy significantly higher than Tir 3A, also
when considering the new histological entity of NIFTP as a
non-malignant entity. These results are of high interest for
clinical practice.
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