ELMER
PRESS

’ '.) Check for updates‘

Orriginal Article

J Endocrinol Metab. 2022;12(3):97-101

Effect of Age, Gender, and Body Mass Index on Thyroid
Bethesda Classification: A Retrospective Study

Angela Achkar® b4, Elie Naous® " 4-¢®, Marie-Helene Gannage-Yared® ®,
Ghassan Sleilaty®, Viviane Smayra® ¢, Georges Hajj®

Abstract

Background: Thyroid cancer incidence is increasing nowadays.
Bethesda system classifies fine needle aspiration (FNA) cytology
into six categories linked to cancer risk. Several papers have studied
relationships between thyroid pathology results and age, gender, and
body mass index (BMI), but very few have taken into consideration
the Bethesda score. The aim of this study was to assess the relation-
ship between the Bethesda system and age, gender, and BML.

Methods: All the patients who underwent an ultrasound-guided FNA
of a thyroid nodule between November 2017 and September 2020 were
included in this study (668 subjects, 80.7% women, mean age 50.1 =
13.3 years). Bethesda classification results, age, gender, and BMI were
collected from the archives of the institution’s Pathology Department.

Results: The observed proportions of the incremental Bethesda class-
es (1 through 6) were respectively 13.3%, 57.0%, 15.7%, 6.1%, 4.9%,
and 2.8%. Bethesda score was negatively correlated with age (Spear-
man’s tho = -0.106 (95% confidence interval (CI): -0.180; -0.026),
P value = 0.006). The ratio men/women increased with increasing
Bethesda score (linear trend P value = 0.043). Bethesda score was
not correlated with BMI (Spearman’s rho = 0.049 (95% CI: -0.033;
0.120), P value = 0.21), even after adjustment for gender and age.

Conclusions: Bethesda scores decreases with age and are not associ-
ated with gender; however, men/women ratio increases with increas-
ing scores. BMI does not correlate with higher Bethesda scores. More
studies should be performed to identify factors that might influence
Bethesda score.
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Introduction

Thyroid cancer is the most prevalent cancer in endocrinology
[1]. In the USA, it ranked 12th in terms of incidence, with an
estimate of 52,890 new cases in 2020 [2]. It is one of the cancers
to have had the most rapid increase of its prevalence in the last
years. This could partially be explained by the improvement of
the screening methods [3]. However, many environmental and
biological factors can contribute to this phenomenon: exposure
to ionizing radiation, diet low in iodine, estrogen treatment,
Hashimoto’s thyroiditis and heredity [4]. Obesity has also been
proposed to be an additional risk factor, but its association with
thyroid cancer remains controversial [5-11]. Thyroid cancer is
three to four times more common in women than in men [12].
Even if it can occur at any age, about two-thirds of all cases are
found between the ages of 20 and 55 [13].

The thyroid Bethesda system classifies fine needle aspira-
tion (FNA) cytology of a thyroid nodule into six categories,
each category being linked to a certain malignancy risk [14].
Several papers have studied the relationships between thyroid
pathology results and age [12, 15], gender [8], and body mass
index (BMI) [6, 10], but very few have taken into considera-
tion the Bethesda classification [11, 16]. An inverse relation-
ship was found between BMI and Bethesda classification in
one study [11]. Another study has shown that although thy-
roid nodules increase with age, Bethesda FNA cytology results
showed lower scores with increased age [16]. To the best of
our knowledge, no studies have yet evaluated the relationship
between Bethesda classification and gender. The purpose of
this study was to clarify the relationship between Bethesda
classification and age, gender, and BMI.

Materials and Methods

In this retrospective study, all the subjects with no exclusions,
who underwent an ultrasound-guided FNA of a thyroid nodule
between November 2017 and September 2020 at our institu-
tion were included. The FNA material was air-dried, stained
with May-Grunwald Giemsa stain, and interpreted by experi-
enced cytologists.

The collected data were the following: gender, age (in
years), weight (in kilograms), height (in meters) and BMI (ex-
pressed in kg/m?) as well as Bethesda classification results.
BMI was calculated as the weight in kilograms divided by the
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Figure 1. Relationship between Bethesda score and age. Bethesda classification was reported as a score from 1 to 6: 1 for
non-diagnostic or unsatisfactory, 2 for benign, 3 for atypia of undetermined significance or follicular lesion of undetermined sig-
nificance, 4 for follicular neoplasm or suspicious for a follicular neoplasm, 5 for suspicious of malignancy, and 6 for malignant.

square of height in meters.

Patients were stratified in subgroups according to their
BMI: underweight (BMI < 18 kg/m?), normal weight (18 <
BMI < 25 kg/m?), overweight (25 < BMI < 30 kg/m?), and
obese (> 30 kg/m?).

The Bethesda classification was reported as a score from
1 to 6, using the 2017 classification: 1 for non-diagnostic or
unsatisfactory, 2 for benign, 3 for atypia of undetermined sig-
nificance or follicular lesion of undetermined significance, 4
for follicular neoplasm or suspicious for a follicular neoplasm,
5 for suspicious of malignancy, and 6 for malignant. This study
was approved by the Ethics Committee of Saint Joseph Uni-
versity in Beirut (Tfem/2020/06) and was conducted in com-
pliance with the ethical standards of the responsible institution
on human subjects as well as with the Helsinki Declaration.

Statistics

The distribution of BMI and age was studied using the Shapiro-
Wilk test of normality and quantile-quantile plots. Categorical
and ordinal data were presented as frequencies, percentage and
their 95% confidence interval (CI). The correlation between
BMI, age, and Bethesda classification was performed using
the non-parametric Spearman correlation coefficient, with its
95% CI calculated by the bootstrapping method performed
on 10,000 random samples. For the comparison between the
two sexes, Student’s #-test was used for age, and the Mann-
Whitney U test was used for height, weight, and BMI. The
comparison of BMI categories and the Bethesda classification
subgroups was performed using the Pearson Chi? test. All the
calculations were performed using SPSS v26.1 software (IBM
Corp., released 2019, SPSS Statistics for Windows Version
26.1, Armonk, NY).
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Results
Patient’s characteristics

During the specified period, 668 subjects (80.7% women) were
included in this study. Their mean age was 50.1 £ 13.3 years
and their median BMI was 24.8 (interquartile range (IQR): 22.0
- 27.7) kg/m?. Mean age was not different between men (51.3 +
13.7) and women (49.8 + 13.2), P value = 0.26. Men had a high-
er median BMI compared to women (27.5 (IQR: 25.3 - 30.0) vs.
24.2 (IQR 21.5 - 26.9), P value < 0.001, respectively).

Relationship between Bethesda classification and age, gen-
der, and BMI

The observed proportions of the incremental Bethesda classes
(1 through 6) in the sample were 13.4%, 57.0%, 15.7%, 6.1%,
4.9%, and 2.8%, respectively. Bethesda classification is nega-
tively correlated with age in the overall sample (Spearman’s
rho = -0.106 (95% CI: -0.180; -0.026), P value = 0.006), as
depicted in Figure 1, and in the women subgroup (Spearman’
rho =-0.119 (95% CI: -0.212; -0.023), P value = 0.006).

The median Bethesda class was similar in men compared
to women (respectively 2 (2 - 3) vs. 2 (2 - 3), P value = 0.517).
Table 1 shows the proportion of women and men in each
Bethesda category. The ratio men/women tends to increase
with Bethesda classes (Mantel-Haenszel linear trend test, P
value = 0.043).

The relation between Bethesda classes and BMI is shown
in Figure 2. Table 2 shows the distribution of Bethesda class
and BMI categories. There is neither correlation between
Bethesda classification and BMI categories separately (P
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Table 1. Distribution of Bethesda Score According to Gender

Bethesda  Men (%) Women (%)  Men/women ratio
1 24.7 75.3 1/3

2 16.8 83.2 1/5

3 14.3 85.7 1/5

4 22 78 1/3

5 333 66.7 172

6 42.1 57.9 1/1.4

Bethesda classification was reported as a score from 1 to 6: 1 for non-
diagnostic or unsatisfactory, 2 for benign, 3 for atypia of undetermined
significance or follicular lesion of undetermined significance, 4 for folli-
cular neoplasm or suspicious for a follicular neoplasm, 5 for suspicious
of malignancy, and 6 for malignant.

value = 0.27), nor with BMI (Spearman’s rho = 0.049 (95%
CI: -0.033; 0.120), P value = 0.21). The correlation between
Bethesda classes and BMI is also nonsignificant when the
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analysis was performed separately in men and women (P value
=0.20 and P value = 0.51, respectively).

Discussion

While the current series did not show a correlation between
Bethesda classification and BMI, Bethesda classes were in-
versely correlated with age in the overall population and par-
ticularly in women. In addition, the men/women ratio tends to
increase with Bethesda classes.

From an epidemiological standpoint, prevalence of thyroid
nodules increases with age [17], from a mean of 1.5 nodules
in young individuals (20 - 30 years) to 2.2 nodules in elder in-
dividuals aged more than 70. However, the risk of malignancy
of a newly identified nodule declines with age [16], a finding
reproduced in the current series, while a U-shaped pattern [12],
and no age trends were described by others [15]. Additionally,
the gender difference we observed suggests that women, con-
trary to men, are less prone to a malignant cytology with age.
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Figure 2. Relationship between Bethesda score and BMI. Bethesda classification was reported as a score from 1 to 6: 1 for
non-diagnostic or unsatisfactory, 2 for benign, 3 for atypia of undetermined significance or follicular lesion of undetermined
significance, 4 for follicular neoplasm or suspicious for a follicular neoplasm, 5 for suspicious of malignancy, and 6 malignant.

Table 2. Distribution of Bethesda Score According to BMI Categories

Bethesda score

1 2 3 4 S 6
Total (%)
N (%) N (%) N (%) N (%) N (%) N (%)
BMI category

Underweight (%) 2 (28.6) 3 (42.9) 3 (28.6) 0 (0) 0(0) 0(0) 8(1.2)
Normal weight (%) 46 (13.8) 194 (58.1) 50 (15.0) 22 (6.6) 16 (4.8) 6 (1.8) 334 (50)
Overweight (%) 26 (11.4) 135 (59.2) 34 (14.9) 12 (5.3) 13 (5.7) 8(3.5) 228 (34.1)
Obese (%) 15 (15.3) 49 (50.0) 18 (18.4) 7(7.1) 44.1) 5(5.1) 98 (14.7)
Total (%) 89 (13.3) 381 (57.0) 105 (15.7) 41 (6.1) 33 (4.9) 19 (2.8) 668 (100)

Subgroup’s stratifications according to BMI and Bethesda score: underweight (BMI < 18 kg/m2), normal weight (18 < BMI < 25 kg/m?2), overweight

(25 < BMI < 30 kg/m2), and obese (> 30 kg/m2). BMI: body mass index.
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Median Bethesda class was similar between men and
women in the current series; however, the proportion of men
increased with Bethesda classes. Other series found that de-
spite the higher prevalence of thyroid nodules in women the
risk of malignancy on a nodule’s FNA cytology is higher in
men [12, 18]. This finding was also supported by Kwon et al
[8] who attributed this increase in thyroid cancer risk to meta-
bolic obesity in men. Moreover, it has been shown that testos-
terone regulates thyroid cancer progression by reducing tumor
suppressor gene expression and tumor immunity [19].

Since the results of the current series did not find any cor-
relation between BMI and Bethesda classification, even after
adjustments for age and sex, the role of obesity as a risk fac-
tor for thyroid cancer is questioned. This finding refutes the
ecological fallacy that presumably correlates the increased
prevalence of thyroid cancer with the worldwide increase of
obesity prevalence in all age groups [20]. Instead, the apparent
increase in thyroid cancer prevalence is explained, at least par-
tially, by better screening [21], while not excluding environ-
mental and biological factors [22]. The debate is still open: in
one of two recent meta-analyses performed on 21 observation-
al studies [6, 23], Schmid et al found respectively a 25% and
55% greater risk of thyroid cancer in overweight and obese in-
dividuals compared with their normal-weight peers [6]. How-
ever, Fussey et al, using Mendelian randomization scheme, did
not plead for a causal role for obesity neither in benign nodular
thyroid disease nor in thyroid cancer [10].

The relationship between obesity and FNA cytology was
reported in two studies. In the first one, a retrospective study,
obesity has not been shown to modify the risk of differenti-
ated thyroid cancer [11]. Surprisingly, in this study, the authors
found a significantly lower rate of malignancy suspicion or
malignant cytology in women with severe obesity (BMI > 35
kg/m?). At the opposite, in the second study, Arduc et al [24]
found that patients with high BMI (> 30 kg/m?) had a 3.8-fold
higher risk of malignant thyroid nodule on FNA compared to
patients with lower BMI.

Strengths and limitations

The current sample, through the men/women (1/4) sex ratio, is
representative of the underlying population encountered in the
literature [15, 25]. In addition, the preponderance of Bethesda
categories 0, 1, and 2, which constituted 85% of cytology re-
sults, is in accordance with previously reported studies [15,
26]. The relatively smaller sample size of the men subgroup
may have underpowered the statistical comparisons in the sub-
group and led to nonsignificant results. Finally, being cross-
sectional by design constitutes a limitation to firmly establish
the association of BMI, age, and gender with Bethesda scores.
Thus, more scientifically rigorous studies are needed to con-
firm these associations.

Conclusions

The current series showed no evidence for a correlation be-
tween obesity and the cytological results of FNA, even after
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adjusting for sex and age, pointing towards the absence of cor-
relation between thyroid cancer and BMI. Bethesda classes
were inversely correlated with age and did not significantly
differ with gender even though the proportion of men increased
with higher classes. More prospective studies are needed to
better understand the role of potential factors that might ex-
plain Bethesda class variation.
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