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Background: Early diagnosis and management of subclinical hypothyroidism (SCH) are
important to avoid the risk of developing overt hypothyroidism. This study aimed to
evaluate patients with subclinical hypothyroidism (SCH), in regard to their biochemical
characteristics, and ultrasound features, and factors associated with initiating treatment
for this condition.
Methods: This was a retrospective study, which reviewed the data of patients who
visited the Endocrinology clinic of a tertiary hospital in Jordan, King Abdullah
University Hospital. Patients who visited the clinic with SCH over 1 year, Jan 2016–
Dec 2016, were included. The charts were reviewed again 2 years later to check patients
who started L-thyroxine for the different indications of treatment of SCH. Thyroid
function tests (free T3, free T4, and TSH) and thyroid peroxidase antibodies (TPO-Ab)
were found to be measured for all cases (n=287), among whom, thyroid ultrasound was
done for 43 patients.
Results: Most patients were females (88.1%). Mean age was 42.36 (±15.36 years). Positive
TPO-Ab status was associated with higher TSH (p=0.056), lower free T4 levels (p= 0.012), and
more patients treated with L- thyroxine for SCH in 2 years (p=0.001). On ultrasound, hypoechogenicity was more predominant among TPO-Ab positive patients than TPO-Ab negative
patients (78% vs 30%).
Conclusion: SCH patients with positive TPO-Abs were more likely to be treated for this
condition based on the various indications, and more likely to have had hypoechogenicity on
ultrasound. Hence, thyroid ultrasonography and TPO-Ab status should be implemented early
in evaluating and treating patients with SCH.
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Subclinical hypothyroidism (SCH) is deﬁned as elevated serum levels of thyrotropin (TSH) combined with normal serum thyroid hormone levels.1
According to the National Health and Nutrition Survey (NHANES III), the prevalence
of subclinical hypothyroidism was 4.3% with a greater prevalence for the female gender.2
The prevalence of subclinical hypothyroidism in Jordan was 5.98% among
females and 4.40% among males, as shown in a recent cross-sectional study
conducted in three representative areas of Jordan by Abu-Helalah et al 2019.3
The signiﬁcance of SCH is largely due to its potential risk for developing into
overt hypothyroidism.
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SCH has been associated with infertility.4 In pregnancy, several studies have reported a higher incidence
of placental abruption, preterm delivery, miscarriages and
preeclampsia in SCH.5–10
As for the adverse outcomes of SCH in the fetus, they
include perinatal morbidity and mortality, as well as subsequent neurologic and psychomotor delays.11–14
Treatment of subclinical hypothyroidism is considered
in patients with pregnancy, infertility, associated symptoms of hypothyroidism, or high risk of progression to
overt hypothyroidism.15
Many endocrine societies endorse treatment for SCH when
TSH becomes >10 µIU/mL at any time during follow up.16,17
Through several prospective studies, initial high serum
TSH and high serum anti-thyroid peroxidase antibody (TPOAb) concentrations in patients with SCH have been strongly
associated with progression to overt hypothyroidism.18,19
Ultrasonography (US) ﬁndings of thyroiditis and the
association between echogenicity of the thyroid gland and
thyroid function were observed in many studies. More
speciﬁcally, decreased echogenicity of the thyroid gland
is associated with overt hypothyroidism.19–21
Several studies also demonstrated an association between
hypoechogenicity in thyroid US and higher levels of serum
TSH even in subjects without overt thyroid disease.20,21
Thyroid US in conjunction with TPO-Ab assay for the
initial assessment of a patient with subclinical hypothyroidism appears to be more helpful than TPO-Ab alone for
predicting the progression to overt hypothyroidism.22
Research is still exploring factors contributing to the
progression of SCH to overt hypothyroidism, and the
beneﬁts of treating this condition versus the risks.
In this study, we examined patients with SCH; their
characteristics, their TPO-Ab status and the signs of thyroid disease on US examination; aiming to ﬁnd more features predictive of progression to overt hypothyroidism,
and the subset of patients requiring treatment for SCH.

Methods
Design and Settings
Patients were referred to the endocrinology clinic at King
Abdullah University Hospital (KAUH), which is a tertiary
Hospital in north of Jordan, for the evaluation of abnormally elevated serum TSH levels.
Review of the medical records was done after the
approval of the institution Review Board (IRB) at King
Abdullah University Hospital in accordance with the
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Helsinki Declaration. The Ethics Committee of the IRB
waived the need to obtain consent for the collection,
analysis and publication of the retrospectively obtained
and anonymized data in this study.
It was conducted in the period from January 2016 to
December 2016.
The charts were reviewed again 2 years later to detect
patients who started L-thyroxine within those years (Jan.
2017 -Dec.2018).

Subjects
A total of 299 patients visited the endocrinology clinic in 2016
for the evaluation of SCH. The patients selected were adults
aged 18–65 years. Their Thyroid function tests at the time of
initial evaluation showed subclinical hypothyroidism.
Subjects who had history of previous thyroid diseases,
pregnant females, and patients already on thyroxine were
excluded. Further exclusion included subjects with any
record of medication history that could inﬂuence thyroid
function eg, amiodarone, and those with pituitary and
hypothalamic disorders. A total of 287 patients were thus
included in the analysis.
The charts were reviewed once more at the end of 2018
to check the number and characteristics of patients who
required treatment with L-thyroxine.
Patients started treatment with L-thyroxine as indicated
for SCH by their treating physician. Indications of treatment
mainly included TSH >10 µIU/mL at any time during follow-up visits, becoming pregnant or seeking pregnancy, or
having persistent symptoms suggestive of hypothyroidism in
the context of persistent evidence of SCH on testing.

Thyroid Function Test and Thyroid
Autoantibodies
Serum TSH, freeT4, and freeT3 were measured by electrochemiluminescence immunoassay “ECLIA” on cobas
e-601 analyzer immunoassay analyzers (Roche
Diagnostics); the intra- and inter-assay coefﬁcients of variants (CVs) were (4.0%, 4.4%), (2.9%, 3.3%), and (7.2%,
4.2%) for free T3, free T4 and TSH, respectively. Serum
TSH has a laboratory reference range of 0.270–4.20 µIU/
mL, and the laboratory reference range for free T4 is
12–22 pmol/L. Serum-free T3 (laboratory reference range
3.1–6.8 pmol/L) was also measured.
Subclinical hypothyroidism was deﬁned as free T3 and
free T4 in the normal reference range, while TSH values
were >4.6 and <10 µIU/mL.
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Anti-TPO was also measured in all subjects included in
the study. Anti-TPO is an ELISA-based, automated, invitro test system for the quantitative determination of
autoantibodies (IgG) against thyroperoxidase (TPO) in
human serum or plasma (ORGENTEC). The intra- and
inter-assay coefﬁcients of variants (CVs) were 2.9% and
3.5%, and laboratory reference range 0–3000 IU/mL with
75 IU/mL as cut-off.

Ultrasound Evaluation of the Thyroid
Gland
When reviewing the charts of these SCH patients, it was
found that Thyroid Ultrasound with color-ﬂow Doppler
was done as part of the workup for 43 patients only.
Thyroid US, using a multifrequency (10 MHz) linear
transducer, was done by different radiologists, but were
later reviewed and interpreted at the time of retrospective
chart review by one experienced radiologist, who was
blind to the status of the patient. Real-time sonography
features suggestive of thyroid disease, including echogenicity, echotexture, AP diameter, vascularity, glandular margin, and the presence of scattered microcalciﬁcations was
reported.

Statistical Analysis
The characteristics of patients with SCH were classiﬁed
into TPO-Ab positive and TPO-Ab negative patients.
For categorical variables, chi-square test of independence was used to examine the association of TPO-Ab
status with demographic information and with ultrasound features. Comparison between TPO-Ab positive
and TPO-Ab negative patients for continuous variables
such as age, free T3, free T4, and TSH were done using
Student’s t-test. Further comparisons were done to
examine if the decision of treatment with L-thyroxine
medication was associated with echogenicity on ultrasound using chi- square test. Using t-tests, compared
differences in free T3, free T4, and TSH levels among
those who received L-thyroxine and those who did not.
ANOVA tests were used to compare levels of freeT3,

freeT4, and TSH among Isoechoic, hypoechoic, and
hyperechoic patients. Analyses were performed using
the Statistical Package for the Social Sciences “SPSS”
software version 23. The level of signiﬁcance equal
to.05 was used for all statistical tests.

Results
The mean age of study participants was 42.36 (±15.36)
years old. Female patients constituted (88.1%). 173
(60.2%) patients did not have any history of chronic medical illness while 58 (20.2%) patients reported having
diabetes (Table 1).
The number of patients positive for TPO-Ab was 126
(43.9%) and TPO-Ab negative patients were 161 (56.1%).
TPO-Ab positive patients had lower levels of free T3 and
free T4 and higher levels of TSH. Free T4 levels were
signiﬁcantly lower among TPO-Ab positive patients
(p=.012), as shown in Table 2.
Furthermore, the number of patients who were treated with L-thyroxine for SCH within 2 years of initial
evaluation was signiﬁcantly higher among TPO-Ab
positive than TPO-Ab negative patients (p=.001) as
shown in Table 3.
75.7% of those patients were females under the age of
45 years.
Table 1 Demographic Features of Patients
Gender

Number (%)

Females

253 (88.1%)

Males

34 (11.8 %)

Age (years) (Mean ± SD)

(42.36±15.36)

Co-morbidities
Disease free
Diabetes Mellitus

173 (60.2%)
58 (20.2%)

Other diseases

56 (19.5%)

TPO-Ab status
Positive

126 (43.9%)

Negative

161 (56.1%)

Abbreviation: TPO-Ab, thyroid peroxidase antibody.

Table 2 Thyroid Function of Patients (N= 287) at Initial Evaluation
Thyroid Function Test

TPO-Ab Negative

TPO-Ab Positive

Total

p-value

Free T3 (Mean ± SD) (pmol/L)

(4.75+1.03)

(4.59±1.15)

(4.68±1.09)

0.22

Free T4 (Mean ± SD) (pmol/L)
TSH (Mean ± SD) (µIU/mL)

(14.55 ±2.07)
(6.4±1.57)

(13.95±2.01)
(6.79±1.96)

(14.28±2.06)
(6.58±1.67)

0.012
0.056

Abbreviations: TPO-Ab, thyroid peroxidase antibody; free T3, free triiodothyronine; free T4, free thyroxine; TSH, thyroid-stimulating hormone.
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Table 3 TPO-Ab Status of Patients Treated with L-Thyroxine
Within 2 Years

Characteristic

TPO-Ab
(Negative)

TPO-Ab
(Positive)

Total

Iso

6 (14.6%)

0 (0%)

6 (14.6%)

Hypo

7 (17.1%)

14(34.1%)

21 (51.2%)

Hyper

10 (24.4%)

4 (9.8%)

14 (34.1%)

5 (12.2%)

0 (0%)

5 (12.2%)

Given

TPO-Ab

TPO-Ab

Total

L-Thyroxine

Negative

Positive

N=287

Echogenicity

No

122 (42.5%)

76 (26.5%)

198 (69%)

Yes

39 (13.6%)

50 (17.4%)

89 (31%)

P-value

0.001

p-value

0.005

Abbreviation: TPO-Ab, thyroid peroxidase antibody.

Echotexture
Fine

Ultrasound features of patients who had subclinical
hypothyroidism
are
summarized
in
Table
4.
Hypoechogenicity among TPO-Ab positive patients was
signiﬁcantly predominant (78%) compared to TPO-Ab
negative patients (30.4%), (p=.005). Other ultrasound features of patients with subclinical hypothyroidism illustrated
course echotexture; most of whom were TPO-Ab negative
(55.6%). Furthermore, most patients with subclinical
hypothyroidism had an increase in vascularity (78.8%) and
smooth margins (59.5%), though not statistically signiﬁcant.
Isoechogenicity, a ﬁne echotexture and a large AP > 2 cm
were the least common detected features in ultrasound of
patients with subclinical hypothyroidism.

Discussion
In about 60–80% of cases, subclinical hypothyroidism is
associated with TPO-Ab, a marker of chronic lymphocytic
(Hashimoto’s) thyroiditis. Hashimoto’s thyroiditis is more
common in women, and the overall incidence increases
with age in both sexes.1,15
Up to 46% of our patients had elevated titers of TPOAb. Most of the patients who visited the endocrine clinic
were female aged under 45 years. This is well explained
by the higher prevalence of autoimmune thyroid disease in
females. Also, postpartum thyroiditis is a cause of thyroid
dysfunction in females of childbearing age; more likely so
in TPO positive than TPO negative women.23
Our results revealed an association between type 2
diabetes and SCH in 19.7% of patients.
The association between type 1 diabetes and SCH can
be explained by autoimmunity as a common denominator.
As for Type 2 diabetes, several studies have shown that
the most frequent thyroid disorders in these patients were
subclinical hypothyroidism and overt hypothyroidism.24–26
Latin American Thyroid Society (LATS) recommends
aggressive case ﬁnding of hypothyroidism in type 2 diabetes mellitus (T2DM) patients, based on the review of
studies that have shown that the prevalence of hypothyroidism is higher in T2DM patients (odds ratio 3.45; 95%

308

Powered by TCPDF (www.tcpdf.org)

Table 4 Ultrasound Features of Subclinical Hypothyroid Patients

submit your manuscript | www.dovepress.com

DovePress

0.125

Course

15 (36.6%)

12 (29.3%)

27 (65.9%)

Multinodular

4 (9.8%)

5 (12.2%)

9 (22.0%)

<1 cm

6 (14.6%)

6 (14.6%)

12 (28.6%)

1–2 cm

17 (40.5%)

10 (23.8%)

27 (64.3%)

1 (2.4%)

2 (4.8%)

3 (7.1%)

7 (21.2%)

7 (21.2%)

14 (42.4%)

Marked
Increase

8 (24.2%)

4 (12.1%)

12 (36.4%)

Decrease

3 (9.1%)

4 (12.1%)

7 (21.2%)

Smooth

15 (35.7%)

10 (23.8%)

25 (59.5%)

Micro-lobular

1 (2.4%)

4 (9.5%)

5 (11.9%)

Macro-lobular

8 (19.0%)

4 (9.5%)

12 (28.6%)

AP diameter

>2cm

0.536

Vascularity
Mild increase

0.608

Margin

0.229

Note: N.B.: total numbers of ultrasound features are different because of missing
values.
Abbreviations: TPO-Ab, thyroid peroxidase antibody; AP, anterior–posterior.

conﬁdence interval [CI], 2.5 to 4.7) and diabetic complications are more prevalent in SCH.27
In a systemic review by Han et al, the adjusted pooled
prevalence of SCH in T2DM patients was 10.2%. Also,
T2DM was associated with a 1.93-fold increase in the risk
of SCH (95% CI: 1.66, 2.24).28
On the contrary, recommendations of the Polish
Society of endocrinology and Polish diabetes association
for the management of thyroid dysfunction in type 1 and
type 2 diabetes stated that autoimmune diabetes, but not
type 2 diabetes, was strongly and gender neutrally associated with an increased prevalence of hypo- and
hyperthyroidism and the presence of thyroid peroxidase
antibodies. Also, increased surveillance for hypothyroidism appears not necessary in patients with type
2 diabetes.29
While other associations of endocrinology have not
issued speciﬁc recommendations about thyroid disease
screening in T2DM.30,31
Furthermore, our results show that TPO-Ab positive
SCH patients were more likely to have lower free T4 and
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higher TSH. They were also more likely to be treated
within 2 years with L-thyroxine for SCH. These ﬁndings
are concordant with other studies which showed that
serum TSH of more than 2·5 mU/L and presence of
thyroid autoantibodies were predictors of long-term risk
of hypothyroidism.22,32–35 In these studies, the annual rate
of progression to overt disease was about 4% in women
with raised serum TSH and positive antithyroid antibodies,
and less likely so in those with only raised serum TSH
concentrations or with only anti-thyroid antibodies
present.22,33
Ultrasound can reveal the typical pattern of hypoechogenicity, heterogeneity, and increased blood ﬂow seen in
autoimmune thyroiditis.36 In our study, hypoechogenicity
among TPO-Ab positive SCH patients was signiﬁcantly
predominant.
In a study by Premawardhana et al, the authors concluded that hypothyroid form of postpartum thyroiditis,
high TPO-Ab levels, and a hypoechogenic US pattern
lead to a high risk (relative risk, 32) of long-term thyroid
dysfunction.34
Shin et al, investigated the value of ultrasonographic
examination compared to the measurement of serum TPOAb for the evaluation of levothyroxine treatment in SCH.
Ultrasonographic ﬁndings of diffuse parenchymal hypoechogenicity or a heterogeneous echo pattern of the thyroid
gland had a higher negative predictive value compared
with the absence of TPO-Ab and a similar positive predictive value to that of thyroid autoantibodies in predicting
the outcome of SCH.37
As well, Rosário et al, concluded in their study that
most adult women less than 60 years old in whom there is
mild elevation of serum TSH, ranging from 5 to 10 mIU̸ L,
do not progress to overt hypothyroidism, at least in
a 3-year period. However, the presence of TPO-Ab and
hypoechographic US patterns increases the risk of
progression.21
One of the limitations of this study is the retrospective
design. This has limited the number of available ultrasound examinations for analysis. Nonetheless, the signiﬁcance of hypoechogenicity was still evident. This points to
the importance of having thyroid ultrasound as a routine
assessment tool in subclinical hypothyroid patients.
Other limitations include the inability to determine the
rate of progression to overt hypothyroidism in the relatively short 2 years of follow up and the lack of proper
documentation of indication to start treatment with
L-thyroxine in the charts. However, positive TPO-Ab
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status and hypoechogenicity proved signiﬁcantly predominant among patients treated for the different indications
of SCH.

Conclusion
Patients referred for evaluation of SCH were more likely to
be treated with L-thyroxine if they were TPO-Ab positive.
Free T4 levels were signiﬁcantly lower among TPO-Ab
positive SCH patients, and hypoechogenicity was signiﬁcantly predominant among TPO-Ab positive patients as
well. These ﬁndings can help identify patients with SCH
requiring treatment with L-thyroxine without delay, but
more studies are deﬁnitely needed to characterize this subset of subclinical hypothyroid patients further.
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