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Background: Atypia of undetermined significance/follicular lesion of undetermined significance (AUS/
FLUSY) is the most heterogeneous subcategory of the Bethesda system for thyroid cytopathology with laid
down permissible limits of frequency and risk of malignancy (ROM). Due to differences in thyroid clinical
practice worldwide, variations have been found in frequency, resection rates (RR) and ROM. Therefore, this
systematic review and meta-analysis of AUS/FLUS across different regions was conducted and comparison
of data from India was done with the rest of Asia and the West.

Methods: We searched PubMed and Google search engines from January 2009-Dec 2019 using terms “AUS
Thyroid” and “FLUS Thyroid”. Meta-analysis was performed using DerSimonian-Laird method and 95%
confidence intervals were calculated using random effects model. Independent samples t-test was used to
compare frequency, RR, and ROM of AUS/FLUS between India, rest of Asia and the West.

Results: Out of 15,000 studies on internet, 60 (18 Indian, 12 Asian and 30 Western) were included. Total
aspirates were 201,657; 14,279 Indian, 62,448 Asian, 124,930 Western. Pooled estimates were: frequency
7.3% (6.3-8.3%), RR 41.9% (37.4-46.6%), ROM 33.3% (26.8-39.9%). Pooled prevalence of rate did not
vary significantly across the three regions. Pooled prevalence of RR was highest in India (52.9%) and lowest
in rest of Asia (26.5%); of ROM was highest in Asia (45.9%), lowest in the West (26.3%) (P<0.01). Statistical
analysis demonstrated publication bias, limited to Indian and Western studies. Papillary thyroid carcinoma
was the most common surgical diagnosis (87.9%; 1,082/1,231).

Conclusions: This meta-analysis showed differences in thyroid clinical practice followed in India, rest of
Asia and the West. Although pooled prevalence of rate of AUS/FLUS was similar across the three, pooled
RR and ROM varied. AUS/FLUS nodules were more frequently resected in Indian and Western studies than

in rest of Asia. ROM was higher than recommended values in all three areas, being intermediate for India.
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Introduction To provide universal reporting guidelines to all

Fine needle aspiration cytology (FNA) forms an important cytopathologists, the Bethesda System for Reporting Thyroid

means of detecting thyroid pathologies with a substantial Cytopathology (TBSRTC) was formulated in 2007 (1)
amount of reliability, influencing clinical management. and later revised in 2017 (2,3). This system classifies a
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thyroid FNA into six diagnostic categories namely (I)
non-diagnostic, (II) benign, (III) atypia of undetermined
significance/follicular lesion of undetermined significance
(AUS/FLUS), (IV) follicular neoplasm/suspicious for
follicular neoplasm, (V) suspicious for malignancy, and
(VI) malignant; each category having an implied risk
of malignancy (ROM) and recommended management
protocol. The system has been widely adopted across the
world for thyroid cytology reporting (4).

The AUS/FLUS category is the most heterogeneous
among the six subcategories, defined by a set of nine distinct
diagnostic criteria. TBSRT'C has laid down guidelines for
permissible frequency and ROM of the AUS/FLUS to
prevent overuse and for quality control (1). Meta-analysis
studies have documented a wide range in the frequency
and ROM of AUS/FLUS (5-9). However, most of the
data analyzed in these studies is derived from western
publications. Also, differences in thyroid clinical practice
have been documented between Asia and the West (10-14),
but lack detailed meta-analysis work-up.

India, owing to iodine-deficiency, has a high prevalence
of endemic goitre. A recent meta-analysis on the status of
thyroid cytology in India reported a high ROM in the AUS/
FLUS subcategory (15).

Therefore, the present systematic review and meta-
analysis aimed to review the literature on AUS/FLUS across
the globe, assessing the category’s prevalence, resection rate
(RR) and ROM, while comparing the data from India with
the rest of Asia and the West. We present the following
article in accordance with the Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) reporting
checklist (available at http://dx.doi.org/10.21037/gs-20-
392).

Methods
Search strategy and study identification

We searched for relevant articles in PubMed and Google
search engines from January 2009 till Dec 2019. We
searched using the terms “AUS Thyroid” and “FLUS
Thyroid”. All studies which were found on the internet
were evaluated. Additionally, we carried out a thorough
evaluation of the citations within the included publications
and reviews. We followed the recommendations of the

PRISMA statement (16).

© Gland Surgery. All rights reserved.

Selection criteria and abstract screening

After searching electronic databases, search results
were imported into Mendeley (Elsevier, Amsterdam,
Netherlands). Two reviewers (PG, SAG) independently
screened the titles and abstracts for potential articles.
Studies fulfilling the following criteria were included: (I) use
of TBSRTC 2007 for reporting thyroid cytopathology, with
(II) availability of data regarding the total number of thyroid
FNAs, the distribution of cases according to TBSRTC
2007 or at least mentioning the total number of AUS cases
reported, the number of AUS cases undergoing resection,
and number of AUS cases with a malignant diagnosis.

The exclusion criteria were: (I) use of other classification
systems or TBSRTC 2017 for reporting, (II) inadequate
data provided to calculate the frequency, RR or ROM of
the AUS category, e.g., studies based only on cases with
available surgical follow-up, (III) studies based on tru-cut
biopsy, (IV) those dealing with only pediatric population,
(V) those dealing solely with sub-centimetric nodules, (VI)
studies using pre-operative ultrasound and molecular tests
that can bias the RR and ROM, (VII) case reports, (VIII)
reviews, (IX) conference-related proceedings, posters,
theses, (X) use of a language other than English, and (XI)
publications where only abstract was available. In case
of more than one study being published from the same
institute with overlapping time period, and potential of
overlapping data, only the study with the higher number of
cases was included. Diagnosis of repeat aspirations, in case
performed, was not considered. Discrepancies, if any, were
resolved by discussion and consensus.

Full-text screening and data extraction

All the potential articles were screened by the two reviewers.
The studies were segregated into three groups depending
upon the location of the institute where the study was
carried out, as those from India, (rest of) Asia or from the
West. The data as defined above was recorded in an excel
sheet with pre-defined headings. The various headings
used in the excel were as follows: name of the researcher,
year in which the study was published, institution, country,
the total number of thyroid nodules aspirated, number
of cases designated AUS, number of AUS aspirates that
were resected and number of malignant cases at resection.
As many studies included were published prior to 2016,
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to maintain uniformity Non-Invasive Follicular Thyroid
neoplasm with Papillary-like nuclear features (NIFTP),
wherever specified, was deemed malignant. Histopathology
details of malignancies were also noted.

Data analysis

The meta-analysis was performed using the DerSimonian-
Laird method and their 95% confidence intervals (CI) were
calculated using the random effects model. The frequency,
RR and ROM of AUS were determined by calculating the
proportion of AUS cases to the total number of aspirates,
nodules resected to the total number of AUS aspirates and
malignant nodules on resection to the total number of
resected nodules (ROM-resection), respectively and then
multiplied by 100. The overall ROM (ROM-overall) was
calculated taking the total number of AUS aspirates as
the denominator. Forest plots were generated displaying
prevalence with corresponding 95% CI. The variation in
the magnitude of the effect was examined and heterogeneity
was quantified using I-squared statistic. Funnel plots were
used to detect potential reporting bias and small/large study
effects and the Egger’s regression method was used to assess
asymmetry. Sensitivity analysis was carried out to investigate
the effect of studies that had very large prevalence. One-
way ANOVA test was used to compare frequencies, RR,
and ROM among Indian, Asian and Western practices. A P
value of <0.05 was considered statistically significant.

Results

We found a total of 15,000 studies on the internet when we
used the selected phrases for search in PubMed and Google
search engines for the defined period. Of these, 60 studies
[18 from India (13,17-33), 12 from Asia (13,34-44), and 30
from the West (8,45-73)] (Table 1) fulfilled all the inclusion
and exclusion criteria. The study by Bychkov er al. (13), is
an Asian multi-institutional study, from which the data from
India was extracted, and analyzed with the rest of the studies
from India. The studies by Faquin (53) and Zhou (73) were
multi-institutional and both had data from the University of
Pennsylvania. Hence, due to the possibility of there being an
overlap, the patient data of the University of Pennsylvania
was excluded from the paper by Zhou ez 4/. (73).

There were a total of 201,657 thyroid FNAs out of
which 14,279 were from Indian studies, 62,448 from the
other Asian studies, and 124,930 were from the studies of
the Western region.
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Considering all studies from all three zones, pooled
estimate of frequency was 7.3% (6.3-8.3%), of RR was
41.9% (37.4-46.6%), of ROM-resection was 33.3% (26.8-
39.9%) and of ROM-overall was 11.1% (9.3-12.9%).

Considering the three areas separately (Figures 1-3),
the pooled frequency of AUS ranged from 5.8% (India) to
8.7% (Asia) (Tuble 2, Figures 14,24,3A4) and did not vary
significantly across the three regions (7able 3). The pooled
RR was highest in India (52.9%) and lowest in the rest of
Asia (26.5%) (Figures 1B,2B,3B); pooled prevalence for
ROM-resection was highest in Asia (45.9%) but lowest
in the West (26.3%) (Table 2; Figures 1C,2C,3C) and was
significantly different between the two regions (P<0.01)
(1able 3). ROM-overall was similar across the three regions,
ranging from 10.1% to 14.4% (Figures 1D,2D,3D).

Even after sensitivity analysis, heterogeneity across
the studies persisted. The pooled estimate of RR in India
decreased from 52.95% (38.56-67.35%) to 46.69% (32.87—
60.51%) and the pooled estimate of ROM-resection in Asia
decreased from 45.86 (32.15-59.56%) to 35.00% (22.05-
47.96%).

Funnel plots demonstrated presence of publication bias
mostly in Indian and Western studies (Figure 4).

Considering results of only those studies in which
histopathological outcome of all malignancies was
specified, papillary thyroid carcinoma (PT'C) was the most
common surgical diagnosis (87.9%; 1,082/1,231), but PTC
subtypes were not detailed in all reports. Of the studies
with details available, borderline tumors and low-grade
cancers (NIFTP, follicular variant of PTC and tumors of
uncertain malignant potential) constituted 41.7% (40/96)
of the available diagnoses from India, 24.4% (82/336) from
Asia and 51.8% (246/475) from the West. The rest of the
malignant diagnoses included other PTC variants (including
papillary microcarcinoma), follicular carcinoma, Hurthle
cell carcinoma, poorly differentiated thyroid carcinoma,
anaplastic thyroid carcinoma, medullary thyroid carcinoma,
lymphoma and metastasis. There was no case of hyalinizing
trabecular adenoma.

Discussion

Thyroid cancer forms around 3% of all malignancies and
is the most common endocrine malignancy (74). The
incidence varies across the globe and even across different
regions of a country. In India, the incidence is highest in the
southern and north-eastern regions (75,76).

FNAC is the primary screening test performed for
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Table 1 Comprehensive data of the studies included in the meta-analysis

No. of malignant

Serial No. Study Total FNA No. of AUS No. of resections nodules

Indian studies
1. Arul 2015 (17) 603 60 41 10
2. Badge 2016 (18) 120 11 4 1
3. Bhartiya 2016 (19) 238 3 0 0
4. Bychkov 2018 (13)* 1,339 147 35 12
5. Chandra 2017 (20) 971 63 35 18
6. Garg S 2015 (21) 100 4 4 1
7. Garg S 2017 (22) 1,169 76 24 8
8. Kannan 2017 (23) 238 66 16 8
9. Khatib 2016 (24) 287 10 10 2
10. Mahajan 2017 (25) 4,562 116 12 6
11. Maity 2019 (26) 282 24 19 5
12. Mamatha 2015 (27) 240 8 8 4
13. Mehra 2015 (28) 225 11 1 1
14, Mondal 2013 (29) 1,020 10 5 1
15. Prathima 2016 (30) 178 2 2 1
16. Roy 2019 (31) 1,018 132 47 37
17. Shankar 2016 (32) 402 5 5 0
18. Solanki 2016 (33) 1,287 10 4 0

Asian studies
19. Alabdulgader 2015 (34) 252 25 4 1
20. Al-Abbadi 2013 (35) 205 15 9 4
21. Al Dawish 2017 (36) 1,433 131 42 6
22. Bychkov 2018 (13)* 10,033 619 180 84
23. Kim 2017 (37) 35,073 3,708 722 514
24, Kim 2018 (38) 5,549 882 306 232
25. Lee 2017 (39) 1,925 206 50 28
26. Limlunjakorn 2017 (40) 2,762 108 29 11
27. Liu 2017 (41) 2,838 195 21 15
28. Mufti 2012 (42) 250 2 2 1
29. Naz 2014 (43) 528 67 6 2
30. Satoh 2017 (44) 1,600 171 47 7

Table 1 (continued)
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No. of malignant

Serial No. Study Total FNA No. of AUS No. of resections nodules
Western studies
31. Bernstein 2016 (45) 2,939 233 187 86
32. Bohacek 2012 (46) 1,000 8 8 1
33. Bongiovanni 2012 (47) 3,724 248 132 19
34. Bonzanini 2011 (48) 2,422 242 45 19
35. Brandler 2016 (49) 11,481 976 264 88
36. Can 2016 (50) 6,290 410 153 70
37. Cristo 2016 (51) 328 37 16 2
38. Deniwar 2015 (52) 723 94 65 22
39. Faquin 2016 (53) 6,943 1,028 397 124
40. Giiney 2017 (54) 1,440 53 11 1
41. Guo 2017 (55) 236 8 3 1
42. Harvey 2013 (56) 3,432 72 31 5
43. Ho 2014 (57) 8,862 709 350 135
44, Horne 2012 (58) 6,205 171 58 29
45. Jo 2010 (59) 3,080 104 53 9
46. Kantola 2015 (60) 2,159 159 67 29
47. Krauss 2016 (8) 5,574 238 55 14
48. Lobo 2011 (61) 873 40 10 4
49. Luu 2011 (62) 7,072 222 127 33
50. Muratli 2014 (63) 1,607 140 19 5
51. Nayar 2009 (64) 5,194 924 430 26
52. Olson 2013 (65) 3,885 575 106 32
53. Paajanen 2018 (66) 363 32 7 0
54. Renshaw 2017 (67) 12,763 961 367 85
55. Tepeoglu 2014 (68) 1,021 100 79 10
56. Ugurluoglu 2015 (69) 1,096 29 7 1
57. Wu 2014 (70) 3,346 670 138 25
58. Yang 2007 (71) 4,703 152 52 10
59. Yassa 2007 (72) 3,589 144 84 20
60. Zhou 2018 (73) 12,580 786 450 80

*The study by Bychkov et al. (13) had cases from India and other Asian countries. Data from India and the other countries was segregated
and evaluated. FNA, fine needle aspiration; AUS, atypia of undetermined significance.
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Figure 3 Forest plots illustrating meta-analysis results of (A) frequency (I-squared =99.1%), (B) resection rate (I-squared =97.7%), (C) risk
of malignancy-resection (I-squared =93.2%), and (D) risk of malignancy-overall (I-squared =92.4%) of AUS/FLUS in West. AUS/FLUS,

atypia of undetermined significance/follicular lesion of undetermined significance.

all thyroid swellings, aiding in segregating benign from

malignant. To maintain uniformity in reporting across the
World and facilitate easy interpretation by the clinicians,
TBSRTC was formulated in 2007 (1). Of the six cytology

© Gland Surgery. All rights reserved.

categories described under TBSRTC, category III (AUS/
FLUS) is the most heterogeneous. Its use has to be limited

to less than 7% (revised to 10%) of the thyroid aspirates at

any given center (1-3).
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Table 2 Pooled frequency, resection rate, ROM-resection and ROM-overall

Pooled prevalence in % (95% ClI); I-squared

Parameters assessed
India

Asia West

Frequency 5.80 (4.24-7.35); 96.4%

Resection rate 52.95 (38.56-67.35); 95.8%
ROM-resection 39.12 (27.35-50.89); 79.0%

ROM-overall 14.38 (9.37-19.39); 70.3%

8.68 (6.50-10.87); 98.6% 7.47 (6.12-8.81); 99.1%

26.49 (20.78-32.20); 93.8% 41.96 (35.70-48.21); 97.7%
45.86 (32.15-59.56); 95.8% 26.29 (21.05-31.54); 93.2%

11.25 (7.03-15.47); 93.5% 10.13 (8.01-12.25); 92.4%

ROM, risk of malignancy; Cl, confidence interval.

Table 3 P values comparing the pooled frequency, resection rate, ROM-resection, ROM-overall amongst India, Asia and the West

ANOVA test, P value

Parameters assessed

India vs. Asia India vs. West Asia vs. West
Frequency 0.75 1.00 1.00
Resection rate 0.12 0.47 0.89
ROM-resection 0.88 0.07 0.00
ROM-overall 1.00 0.21 0.84

ROM, risk of malignancy.

An AUS/FLUS nodule on resection, may turn out to be
non-neoplastic or neoplastic. TBSRT'C 2007 recommends
AUS/FLUS aspirates to be managed by repeat FNA and
resection to be done only if the nodule is clinically or
radiologically suspicious. The implied ROM of AUS/FLUS
as per TBSRTC 2007 was 5-15% (1), which, in the recent
edition of TBSRTC, has been revised to 10-30% if NIFTP
is considered malignant and 6-18%, on excluding NIFTP
from the malignant group (2,3). Due to the presence of data
implicating geographic differences in thyroid practice (10-
14), we performed this systematic meta-analysis to assess
differences, if any, between the frequency, RR and ROM of
AUS/FLUS across India, rest of Asia and the West.

Marked heterogeneity was found across the studies from
all the zones for all the parameters assessed (I-squared
ranged from 70.3% to 99.1%), as was also noted in
previously published meta-analyses (6-9). This stems partly
from the non-specific diagnostic criteria of AUS/FLUS.
Focal/extensive but mild cytological and/or architectural
atypia not enough to be classified into a higher category;
atypia in follicular/lymphoid or other cells, all are grouped
under AUS/FLUS (1). Hence, most of the neoplastic
and non-neoplastic thyroid pathologies can show AUS/
FLUS cytology, though high-grade malignancies are less
represented in this category (77-80). There may also be

© Gland Surgery. All rights reserved.

regional and individual differences in the interpretation
of the Bethesda criteria. A more robust application of
TBSRTC and the practice of taking consensus before
reporting, may help reduce this heterogeneity.

The overall pooled estimate of frequency of AUS/FLUS
was 7.3% in our analysis. Against the recommended 7%
cut-off (1), pooled estimates of frequency were marginally
high in the West (7.5%) and Asia (8.7%), but low in India
(5.8%).

Despite similar frequencies, the pooled estimates of
RR and ROM-resection were quite different across the
three geographical regions. Asia recorded the lowest RR
(26.5%), suggesting that Asian clinicians took a more
selective surgical approach; to avoid overtreatment, a
conservative management of active follow-up is preferred
for low-risk thyroid carcinomas (12), most of which show
indeterminate cytology (TBSRTC categories I1I/IV/
V). India had the highest pooled RR (53%). The reason
why these patients were operated upon: whether repeat
aspirate showed a higher Bethesda category, patient’s
choice or due to institutional preference, is not clear. Being
a developing nation, there is always a concern regarding
patients being lost to follow-up, especially those from the
lower socio-economic group. The western studies also
showed a relatively high pooled RR (42%). Hence, patients

Gland Surg 2020;9(5):1797-1812 | http://dx.doi.org/10.21037/gs-20-392
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Figure 4 Funnel plots prepared for the studies included in the meta-analysis to evaluate: (A) frequency. Egger’s regression test confirmed
presence of publication bias in Indian (P=0.00) and Western studies (P=0.01), but none in Asian studies (P=0.77). (B) Resection rate. Egger’s
regression test showed absence of publication bias in Indian (P=0.08), Asian (P=0.38) and Western studies (P=0.35). (C) Risk of malignancy-
resection. Egger’s regression test confirmed presence of publication bias only in Western studies (P=0.01), but none in Indian (P=0.26) and
Asian (P=0.07) studies. (D) Risk of malignancy-overall. Egger’s regression test confirmed presence of publication bias in Indian (P=0.03) and
Western (P=0.01) studies, but none in Asian (P=0.52) studies.

in the West and India are more likely to be operated upon
following a diagnosis of AUS than in the rest of Asia.
While the implied ROM for AUS/FLUS, as per
TBSRTC 2007 is 5-15% (1), the pooled ROM-resection,
considering all the included studies, was 33.3%. ROM-
resection of the three zones when evaluated separately,
ranged from 26-46%. Although the implied ROM has
been enhanced to 10-30% in the revised TBSRTC (2,3),
the values derived from Asian and Indian studies remained
higher than others. A low RR is one of the causes for a
high ROM-resection (46%) in the Asian population where
stricter clinical and radiological criteria are followed for

© Gland Surgery. All rights reserved.

surgery. The opposite holds for the Western studies, and
the pooled estimates of ROM of the Asian and western
studies were statistically different. The pooled estimate
of ROM-resection in the Indian studies was intermediate
between that of Asia and West despite the highest RR.
This discrepancy is difficult to explain. One of the reasons
could be variability in making a decision in borderline cases
with doubtful PTC-type nuclear features. A low threshold
for nuclear features will lead to a cytological diagnosis
of “suspicious for PTC”, decreasing the ROM of AUS/
FLUS (12). This especially holds true for the follicular
variant of PTC (FVPTC) and its borderline counterpart

Gland Surg 2020;9(5):1797-1812 | http://dx.doi.org/10.21037/gs-20-392
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NIFTP, which show subtle nuclear features, and are more
susceptible to observer variation (10,81-83). It has been
documented that AUS/FLUS diagnosis recognizes low-risk
PTC, mostly FVPTC and low-stage PTC in contrast to
a malignant FNA diagnosis which is associated with high-
risk PTC (77-80). A decrease in ROM has also been seen
in the West but not so much in Asia, when cases of NIFTP
are removed from malignancy (12,13), thereby suggesting
that besides the lower RR of indeterminate nodules, the
diagnostic threshold of PTC-type nuclear features is higher
in Asia than in the West (12). Bychkov et /., in their study
based on data derived from six tertiary thyroid cancer
centers representing five Asian countries, documented a 6%
absolute decrease in ROM of AUS/FLUS after excluding
NIFTP (13), in contrast to 11% (95% CI: 4-19%) reported
in a meta-analysis based on four datasets from the western
population (84). In the current study, low-grade cancers
were the least common (24.4%) in the Asian cohort,
followed by Indian (41.7%), and Western (51.8%). This
also suggests that the threshold of Indian pathologists for
nuclear features is intermediate between Asian and Western
pathologists. Studies comparing inter-observer variation
among India, Asian and Western pathologists may help in
confirming or refuting this possibility. Hirokawa in 2002
documented lack of inter-observer reproducibility between
Japanese and American pathologists in interpretation of
encapsulated follicular thyroid lesions on histology. The
latter were more likely to diagnose them as FVPTC than
the former (10). A recent study found inter and intra-
observer variation in interpretation of nuclear features of
NIFTP among nine Asian pathologists (82), in contrast to
excellent inter-observer agreement seen in another study
in which pathologists from California, Japan and UK
participated (85).

"To accommodate for the high ROM reported by various
studies, TBSRT'C 2017 recommended sub-classification
of AUS/FLUS depending upon the nature (nuclear and/
or architectural) of atypia present and the type of cells
involved (follicular, Hurthle, lymphoid) along with detailed
description of the case to improve pathologist-clinician
communication and understanding; but the recommended
management plan remains uniform across the subtypes,
and includes the option of molecular testing or lobectomy
besides repeat FNA (2,3). Sub-classification can help in
predicting the type of likely neoplasia, which in turn can
help in deciding further management (80). As we analyzed
studies which had used TBSRT'C 2007, the cases had not
been sub-classified. Availability of molecular facilities and

© Gland Surgery. All rights reserved.
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adequate follow-up services also impact the RR and ROM
across countries as well as individual centers.

Another important factor influencing ROM is disease
prevalence, which varies not only from country to country
but also within different geographical areas of a country
(74-76) as well as from institute to institute depending upon
the level of hospital care provided. A tertiary care hospital
or a cancer center is bound to have higher ROM than
regional hospitals. It has also been shown that higher the
ROM of all operated nodules, higher will be the ROM of
each category (12). Lastly, publication bias will also affect
statistics.

While the ROM-resection confers with malignancy rate
among all resected nodules, the ROM-overall, which ranged
from 10-14%, conveys the proportion of malignancies to
total AUS aspirates. As only a proportion of the AUS/FLUS
nodules get resected, the actual ROM will be somewhere
between the two values. Interestingly, pooled proportions of
ROM-overall were similar across the three regions (Table 2),
suggesting that AUS is still a relatively homogeneous
category under TBSRTC.

There are some limitations of our study. Besides the
publication bias, we envisage a selection bias also as our
data analysis is retrospective. Also, we had to exclude many
studies where it was not possible to calculate frequency, RR
or ROM of AUS/FLUS, or studies in which pre-operative
radiology or molecular analyses were used which could have
biased the RR and the ROM. Another limitation was the
substantial heterogeneity among the included studies.

Conclusions

Our meta-analysis provides an updated assessment of the
thyroid cytology practice in India with reference to the
most heterogeneous Bethesda category of AUS/FLUS, and
its comparison with the rest of Asia and the west. All the
studies showed marked heterogeneity. While the pooled
prevalence of AUS/FLUS was similar across the Indian,
Asian and Western cohorts, and neared the recommended
upper limit of 7%, the pooled RR and ROM-resection
varied across the three geographical zones. The RR of
AUS/FLUS in India was the highest, probably reflecting
the clinician’s apprehension of patients being lost to follow-
up. RR was the lowest in the rest of Asia owing to their
policy of active surveillance in indeterminate aspirates with
otherwise benign clinical findings. ROM of AUS/FLUS
in all the three regions was higher than the recommended
range; being lowest for West followed by India and highest
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for Asia, due to varying RRs, observer variations and
cancer prevalence. All these factors lead to marked regional
differences in thyroid clinical practice, much different from
the prescribed international guidelines.
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