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Background: Patients with subclinical hypothyroidism (SHT) are common in clinical practice. However, the clinical signifi-
cance of SHT, including prognosis, has not been established. Further clarifying SHT will be critical in devising a management
plan and treatment guidelines for SHT patients. Thus, the aim of this study was to investigate the prognostic factors of SHT.
Methods: We reviewed the medical records of Korean patients who visited the endocrinology outpatient clinic of Severance
Hospital from January 2008 to September 2012. Newly-diagnosed patients with SHT were selected and reviewed retrospectively.
We compared two groups: the SHT maintenance group and the spontaneous improvement group.

Results: The SHT maintenance group and the spontaneous improvement group had initial thyroid-stimulating hormone (TSH)
levels that were significantly different (P=0.035). In subanalysis for subjects with TSH levels between 5 to 10 ulU/mL, the spon-
taneous improvement group showed significantly lower antithyroid peroxidase antibody (anti-TPO-Ab) titer than the SHT main-
tenance group (P=0.039). Regarding lipid profiles, only triglyceride level, unlike total cholesterol and low density lipoprotein
cholesterol, was related to TSH level, which is correlated with the severity of SHT. Diffuse thyroiditis on ultrasonography only
contributed to the severity of SHT, not to the prognosis. High sensitivity C-reactive protein and urine iodine excretion, generally
regarded as possible prognostic factors, did not show any significant relation with the prognosis and severity of SHT.
Conclusion: Only initial TSH level was a definite prognostic factor of SHT. TPO-Ab titer was also a helpful prognostic factor for
SHT in cases with mildly elevated TSH. Other than TSH and TPO-Ab, we were unable to validate biochemical prognostic factors
in this retrospective study for Korean SHT patients.
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INTRODUCTION

In clinical practice, it is not uncommon for patients to present
with high serum thyroid-stimulating hormone (TSH) levels but
normal free thyroxine (fT4) levels [1]. Such subclinical hypo-
thyroidism (SHT) is known to occur in 3% to 8% of the total
population, although each study reported various results ac-

cording to their definition of normal TSH level and geograph-
ic/ethnic differences of their subjects [2-6]. Unlike overt hypo-
thyroidism (OHT) with elevated TSH levels and decreased fT4
levels, SHT is generally asymptomatic, with the diagnosis
made solely from laboratory results. Diagnosis of SHT has
been recently growing due to a popularized screening test for
thyroid function. As a result, concerns about the natural course
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and prognosis of SHT and long-term consequences of a persis-
tent subclinical hypothyroid state are on the rise. However, the
clinical significance of SHT has not been fully characterized.
A comprehensive understanding of the clinical significance of
SHT will aid in the establishment of a management plan and
treatment guidelines for SHT patients.

In this study, we report our experience with 327 SHT pa-
tients and aim to define the prognostic factors of SHT.

METHODS

Subjects

We reviewed the medical records of Korean patients who vis-
ited the endocrinology outpatient clinic of Severance Hospital
from January 2008 to September 2012. Among them, patients
who showed subclinical hypothyroid state, defined in this
study as TSH >5 pIU/mL and fT4 between 0.73 and 1.95 ng/
dL, were selected. A retrospective study was conducted and
data were gathered on age, sex, fT4, TSH, thyroid peroxidase
antibody (TPO-Ab), lipid profile, high sensitivity C-reactive
protein (hsCRP), urine iodine, as well as ultrasonography (US)
findings at diagnosis. According to the independent and sub-
jective decision making of five endocrinologists, patients were
either administered levothyroxine or no medication based on
the following criteria: subject’s clinical presentation, chance
of pregnancy in woman of childbearing age, and initial labora-
tory findings. In the retrospective analysis, we found that fe-
male subjects with lower fT4, higher TSH level, higher anti-
TPO Ab titer, lower urinary iodine were more frequently pre-
scribed levothyroxine (except for TSH, all others were statisti-
cally different between two groups).

During follow-up, thyroid function of patients who were
kept under observation had shifted to euthyroid, subclinical
hypothyroid, or overt hypothyroid state. The remaining sub-
jects were given levothyroxine supplements immediately after
the diagnosis and they all had developed a euthyroid state by
the follow-up. Regular check-up to determine fT4, TSH, TPO-
Ab, lipid profile, and hsCRP status were conducted (the check-
up did not include urine iodine and US evaluation). To deter-
mine the prognostic factors of SHT, we compared two groups;
one group maintained a subclinical hypothyroid state (the SHT
maintenance group) and another group improved to a euthyroid
state spontaneously (the spontaneous improvement group). To
evaluate the benefit of treatment in the SHT, we analyzed the
data for the levothyroxine supplement group. Patients with a
history of taking antithyroid drugs or thyroid hormone replace-
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ment, pregnant women, and those with a previous thyroid dis-
ease history or those having other comorbidities that could af-
fect lipid profile and hsCRP, such as diagnosed diabetes melli-
tus or hyperlipidemia, were excluded.

Thyroid function test and thyroid autoantibodies

Serum fT4 levels were measured using the AMERLEX-
MAB#* FT4 kits (Trinity Biotech PLC, Wicklow, Ireland), and
serum TSH levels were measured by IRMA (TSH-CTK-3,
SORIN Biomedica, Saluggia, Italy). The reference ranges
were 0.73 to 1.95 ng/dL for fT4 and 0.4 to 5.0 WlU/mL for
TSH. Serum TPO-Ab was detected by B.R.A.H.M.S TPO-Ab
RIA (B.R.A.H.M.S. AG, Hennigsdorf, Germany), with 60 U/
mL set as the upper normal limit.

Biochemistry

Serum total cholesterol, triglyceride, and high density lipopro-
tein cholesterol (HDL-C) were measured with a Hitachi mod-
ular 7600 (Hitachi, Tokyo, Japan) automated clinical chemis-
try analyzer. The reference values used were 100 to 220 mg/
dL for total cholesterol, 44 to 150 mg/dL for triglyceride, and
40 to 400 mg/dL for HDL-C. Serum low density lipoprotein
cholesterol (LDL-C) was calculated using the formula: LDL-
C=total cholesterol-HDL-C—(triglyceride/5.0). Serum hsCRP
was analyzed using the same automated chemistry analyzer,
and the reference values applied were 0 to 3.0 mg/L.

Determination of urinary iodine excretion

Fasting spot urine samples were collected from subjects and
analyzed by potentiometric methods using the Metrohm pH/
ion meter model 692. Urinary iodine excretion was expressed
as umoL iodine/g creatinine. The normal urinary iodine excre-
tion range given was 8.6 to 41.3 umol/g of creatinine.

US evaluation of the thyroid gland

US evaluation of the thyroid gland was performed with an HDI
3000 or HDI 5000 system (Philips Medical Systems, Bothell,
WA, USA) or an Acuson Sequoia 512 system (Siemens Medi-
cal Solutions, Mountain View, CA, USA). One of three radiol-
ogists with 4, 6, and 10 years of experience in thyroid imaging
performed a real-time US exam and interpreted the results. US
features of diffuse thyroiditis (DT) were defined using the gen-
erally accepted standards of diffuse parenchymal hypoecho-
genicity or a heterogeneous echogenic pattern of the thyroid
gland. If focal lesions were accompanied with DT, for example
those suggestive of focal thyroiditis or a benign nodule, we
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conducted fine needle aspiration and included only the lesions
confirmed as focal thyroiditis with lymphocytic infiltration.

Statistical analysis

Results are expressed as the mean value with standard devia-
tion, the number of subjects with the percentage (%) or medi-
an (minimum-maximum). All data were analyzed using IBM
SPSS version 21.0 (IBM Co., Armonk, NY, USA). Between
two groups (either the SHT maintenance and the spontaneous
improvement groups, the observation and levothyroxine sup-
plement groups, or the DT+ and - groups), mean values were
compared using ¢ test and sex ratio using Pearson chi-square
test. Between initial and follow-up parameters in each of the
three groups, mean values were compared using paired ¢ test.

RESULTS

Baseline characteristics of the SCH maintenance,
spontaneous improvement, and levothyroxine supplement
group

Table 1 shows the baseline clinical and biochemical character-
istics of three groups. The data from 68 patients of the SHT
maintenance group (maintained subclinical hypothyroid state

without medication), 70 of the spontaneous improvement
group (improved to euthyroid state without medication), and
189 of the levothyroxine supplement group (which attained a
euthyroid state with medication) were analyzed. The mean fol-
low-up period was 10.1 months for the SHT maintenance
group, 9.6 months for the spontaneous improvement group,
and 13.1 months for the levothyroxine supplement group.

Women showed a better prognosis in the course of SHT
(P=0.047). In addition, initial TSH level was significantly dif-
ferent (8.41+4.79 plU/mL in the SHT maintenance group and
7.024+2.50 plU/mL in the spontaneous improvement group;
P=0.035). Except TSH level and sex ratio, there were no sta-
tistically significant differences in age, fT4, TPO-Ab, lipid pro-
file, hsCRP, and urine iodine. We performed further analysis on
the subpopulation, according to TSH levels (Table 2). For sub-
jects with TSH between 5 to 10 ulU/mL, those in the spontane-
ous improvement group showed significantly lower TPO-Ab
titer than the SHT maintenance group (P=0.039).

Baseline characteristics of the levothyroxine supplement
group were compared with those of the observed population
(the SHT maintenance and spontaneous improvement groups)
(Table 1). SHT patients with lower T4, higher TPO-AD titer,
and lower urine iodine were more likely to be considered for

Supplement Group

Table 1. Baseline Characteristics of the Subclinical Hypothyroidism Maintenance, Spontaneous Improvement, and Levothyroxine

Observation

Levothyroxine

umoL iodine/g creatinine

Characteristic SHT maintenance Spontaneous improvement Total P value® supplement group P value®
group (n=68) group (n=70) (n=138) (n=189)
Age, yr 52.0£16.2 509+12.9 51.4+14.6 0.665 52.0£14.0 0.700
Women 43 (63.2) 55(78.6) 98 (71.0) 0.047¢ 158 (83.6) 0.006*
Free T4, ng/dL 1.08£0.21 1.06+0.21 1.07£0.21 0.690 1.00£0.19 0.002
TSH, plU/mL 8.411£4.79 7.02+2.50 7.71£3.85 0.035 8.68+£7.45 0.163
TPO-Ab, U/mL 15.47 (5.5-3000.0) 13.85 (5.5-3000.0) 15.00 (5.5-3000.0)  0.092 39.90 (5.0-3000) 0.028
Total cholesterol, mg/dL 203.0£135.3 192.2+41.0 197.4£98.2 0.553 191.1+£34.3 0.463
Triglyceride, mg/dL 131.2+76.7 123.5+85.5 127.1+81.1 0.639 127.9+£94.9 0.950
HDL-C, mg/dL 52.0+£12.8 56.4+13.3 544+13.2 0.095 52.7+13.0 0.343
LDL-C, mg/dL 113.7+£30.3 112.3+32.7 112.9+31.5 0.822 113.8+32.3 0.840
hsCRP, mg/L 1.00 (0.18-35.99) 0.98 (0.18-163.0) 0.99(0.18-163.0) 0.317 1.01 (0.16-18.9) 0.217
Urine iodine, 60.90 (7.3-450.8) 53.40 (7.0-334.7) 57.3 (7.0-450.8) 0.612 24.0 (6.2-742.0) 0.004

Data are mean= standard deviation, number (%), or median (minimum-maximum).

SHT, subclinical hypothyroidism; TSH, thyroid-stimulating hormone; TPO-Ab, anti-thyroid peroxidase antibody; HDL-C, high den-
sity lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; hsCRP, high-sensitivity C-reactive protein.

*P values for the comparison of the mean values between SHT maintenance and Spontaneous improvement group by ¢ test; °P values
for the comparison of the sex ratio by Pearson’s chi-square test; °P values for the comparison of the mean values between Observation
and Levothyroxine supplement group by using ¢ test; ‘P values for the comparison of the sex ratio by Pearson’s chi-square test.
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supplement therapy by the doctor. Additionally, the levothy-
roxine supplement group had a higher proportion of women
than the observation group.

Table 2. Baseline Characteristics of SHT Maintenance and
Spontaneous Improvement Group in the Subjects with TSH
between 5 to 10 pIU/mL

Observation

Spontaneous

Characteristic SHT maintenance

group (n=s4y  mProvement - e
Free T4, ng/dL 1.09£0.20 1.07£0.22 0.574
TSH, pIU/mL 6.70+1.26 6.50+1.24 0.374
TPO-Ab, U/mL 15.60 (5.5-3000.0) 11.82 (5.5-3000.0) 0.039
Total cholesterol, 206.8+152.7 192.7+£42.3 0.506

mg/dL

Triglyceride, mg/dL 133.5+79.0 123.1+88.4 0.569
HDL-C, mg/dL 51.9£13.0 57.5£13.2 0.053
LDL-C, mg/dL 110.8£29.6 111.9+34.0 0.867
hsCRP, mg/L 1.02 (0.18-19.63) 0.98 (0.18-163.0) 0.232

Urine iodine, pmoL
iodine/g creatinine

55.40 (7.3-450.8) 49.50(7.0-334.7)  0.695

Data are mean+standard deviation or median (minimum-maximum).
SHT, subclinical hypothyroidism; TSH, thyroid-stimulating hormone;
TPO-Ab, anti-thyroid peroxidase antibody; HDL-C, high density li-
poprotein cholesterol; LDL-C, low density lipoprotein cholesterol;
hsCRP, high-sensitivity C-reactive protein.

*P values for the comparison of the mean values by using  test.

Comparison between initial and follow-up parameters in
the SHT maintenance and spontaneous improvement
group

Table 3 shows the changes in parameters during follow-up
(about 10 months) in the SHT maintenance and spontaneous
improvement group. As expected, none of the measured pa-
rameters showed any changes during follow-up in the SHT
maintenance group. In the spontaneous improvement group
with TSH levels that had returned to normal, there were no sig-
nificant improvements in TPO-Ab and hsCRP. TPO-AD titer
showed only a decreasing trend. Analysis of lipid profiles
showed triglyceride levels decreasing significantly during fol-
low-up (127.6£88.5 mg/dL vs. 100.0£56.9 mg/dL; P=0.004).

Comparison between initial and follow-up parameters in
the levothyroxine supplement group

Table 4 shows the changes in parameters during follow-up in
the levothyroxine supplement group. We compared the param-
eters at the time their thyroid function reached euthyroid state
to those at diagnosis. TPO-Ab titer and triglyceride level sig-
nificantly decreased during follow-up (for TPO-Ab, median
value, 40.06 U/mL vs. 33.97 U/mL, P=0.009; for triglyceride,
mean value, 128.2+97.4 plU/dL vs. 105.3£52.5 plU/dL, P=
0.002, respectively). hsCRP titer did not show significant
changes.

US finding in SHT
The existence of DT on US at diagnosis was not significantly

provement Group

Table 3. Comparison between the Parameters at Initial Presentation and Follow-up of the SHT Maintenance and Spontaneous Im-

Observation

SHT maintenance group (n=68)

Spontaneous improvement group (n=70)

Initial Follow-up Faue Initial Follow-up e
Free T4, ng/dL 1.08£0.21 1.06£0.19 0.438 1.06£0.21 1.12£0.25 0.111
TSH, plU/mL 8.41+4.79 8.9419.26 0.485 7.01£2.50 3.29£0.95 <0.001
TPO-Ab, U/mL 15.70 (5.5-3000.0)  9.44 (5.5-3000.0) 0.734 16.94 (5.5-3000.0)  10.71 (5.2-3000.0) 0.261
Total cholesterol, mg/dL 186.1+36.6 184.1+£36.5 0.636 192.0+40.5 185.6%36.0 0.121
Triglyceride, mg/dL 134.3+77.6 142.0+£128.3 0.662 127.6+£88.5 100.0£56.9 0.004
HDL-C, mg/dL 51.7£13.0 51.4%13.5 0.725 57.0£13.1 56.2x11.4 0.521
LDL-C, mg/dL 113.2+30.3 104.6+33.5 0.191 112.8+£33.7 108.1£31.0 0.258
hsCRP, mg/L 0.86 (0.30-35.99)  0.65 (0.30-16.70) 0.719 0.86 (0.37-22.70)  0.54(0.30-8.00) 0.560

Data are mean+standard deviation or median (minimum-maximum).

SHT, subclinical hypothyroidism; TSH, thyroid-stimulating hormone; TPO-Ab, anti-thyroid peroxidase antibody; HDL-C, high density lipoprotein
cholesterol; LDL-C, low density lipoprotein cholesterol; hsCRP, high-sensitivity C-reactive protein.
*P values for the comparison of the mean values between initial and follow-up parameters by using paired ¢ test.
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Table 4. Comparison between the Parameters at Initial Presen-
tation and Follow-up of Levothyroxine Supplement Group

Levothyroxine supplement group

Parameter (n=189) P value®
Initial Follow-up

Free T4, ng/dL 1.00£0.19 1.261+0.24 <0.001

TSH, pIlU/mL 8.68+7.45 247+1.19 <0.001

TPO-Ab, U/mL  40.06 (5.0-3000.0) 33.97 (5.0-3000.0)  0.009

Total cholesterol, 191.6£34.3 187.4+33.5 0.135
mg/dL

Triglyceride, 12824974 105.3+52.5 0.002
mg/dL

HDL-C, mg/dL 529+13.4 53.0+11.6 0.917

LDL-C, mg/dL 114.3+32.7 113.54+30.0 0.785

hsCRP, mg/L 1.07 (0.30-15.44) 0.98 (0.30-12.30) 0.369

Data are mean +standard deviation or median(minimum-maximum).
SHT, subclinical hypothyroidism; TSH, thyroid-stimulating hormone;
TPO-Ab, anti-thyroid peroxidase antibody; HDL-C, high density li-
poprotein cholesterol; LDL-C, low density lipoprotein cholesterol;
hsCRP, high-sensitivity C-reactive protein.

*P values for the comparison of the mean values between initial and
follow-up parameters by using paired ¢ test.

different between the SHT maintenance group and spontane-
ous improvement group (28.3% of the SHT maintenance group
and 21.7% of the spontaneous improvement group; P=0.144).
However, when we looked into the clinical and laboratory
characteristics at diagnosis according to US finding (Table 5),
the existence of DT was associated with higher TSH, TPO-Ab,
and triglyceride (P=0.035, P<0.01, and P=0.017, respective-
ly) at that time.

DISCUSSION

Some SHT patients spontaneously recover thyroid function
without specific treatment, others maintain a subclinical hypo-
thyroid state without improvement, while others progress to
an overt hypothyroid state requiring thyroid hormone supple-
ment. Therefore, a general understanding of the natural course
of SHT, prognostic factors, clinical consequences of a persis-
tent subclinical hypothyroid state, and the effect of levothy-
roxine supplement, is necessary for clinicians in planning SHT
management strategies, including determination of the neces-
sity and appropriate time of treatment.

Until now, various studies have regarded TSH level and
TPO-Ab titer as the most reliable clinical parameters in pre-
dicting the progression of SHT or euthyroidism to OHT. In a
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Table 5. The Presentation of SHT according to US Finding

Us finding
Diffuse thyroiditis Diffuse thyroiditis £ value®
(+) (n=150) (-) (n=141)

Age, yr 50.3+12.8 53.4+£15.0 0.052
Women, n (%) 120 (80.0) 112 (79.4) 0.904°
Free T4, ng/dL 1.02£0.20 1.04£0.21 0.478
TSH, plU/mL 8.51+5.92 7.35+2.67 0.033
TPO-Ab, U/mL  220.74 (5.0-3000.0) 11.55 (5.5-3000.0) <0.001
Total cholesterol, 200.3£91.5 187.1£35.8 0.164
mg/dL
Triglyceride, 139.8+£101.4 109.5£70.5 0.011
mg/dL
HDL-C, mg/dL 52.7£12.5 543+£14.0 0.384
LDL-C, mg/dL 114.1£29.7 111.6£33.0 0.569
hsCRP, mg/L 0.99 (0.18-22.70) 1.01 (0.16-163.00) 0.112
Urine iodine, 28.70 (6.4-742.0) 37.70 (6.4-334.7)  0.770

umol iodine/g
creatinine

Data are mean+standard deviation, number (%) or median (mini-
mum-maximum).

SHT, subclinical hypothyroidism; US, ultrasohographic; TSH, thy-
roid-stimulating hormone; TPO-AD, anti-thyroid peroxidase antibody;
HDL-C, high density lipoprotein cholesterol; LDL-C, low density li-
poprotein cholesterol; hsCRP, high-sensitivity C-reactive protein.

P values for the comparison of the mean values of two groups by us-
ing ¢ test; °P values for the comparison of the Sex ratio of two groups by
using Pearson’s chi-square test.

1995 cohort study conducted over the course of 20 years in the
United Kingdom [7], the odds ratios (ORs) (with 95% confi-
dence intervals [CIs]) of developing hypothyroidism in euthy-
roid subjects with raised serum TSH alone (TSH >2 plU/mL)
were OR, 8; 95% CI, 3 to 20 for women; and OR, 44; 95% CI,
19 to 104 for men. In cases with positive antithyroid antibod-
ies alone, the odds ratios were OR 8 (95% CI, 5 to 15) for
women and OR 25 (95% CI, 10 to 63) for men [7]. In subjects
with both elevated serum TSH and positive antithyroid anti-
bodies, the ORs were 38 (95% ClI, 22 to 65) for women and
OR 173 (95% CI, 81 to 370) for men. In another 4-year cohort
study conducted in the United States [8], one-third of subjects
with SHT developed OHT over the course of the study. The
initial TSH level of all subjects who became overtly hypothy-
roid was above 20 pIU/mL, and 80% of all of subjects, regard-
less of initial TSH level, also showed high TPO-AD titer. An-
other prospective long-term study of 82 female patients with
SHT also showed that higher initial TSH concentrations and
positive TPO-Ab allowed initial risk stratification for the de-
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velopment of overt thyroid failure within 10 years [9]. Other
prospective studies conducted since 2000 also have proved
that both elevated TSH level and the presence of TPO-Ab are
poor prognostic factors of SHT.

In this study, to determine the prognostic factors of SHT, we
compared two groups, the SHT maintenance group and the
spontaneous improvement group. Comparison of numerous
parameters including age, sex, T4, TSH, TPO-Ab, lipid pro-
file, hsCRP, urine iodine, and the presence of DT on US at ini-
tial presentation found that women had a more favorable prog-
nosis than men and, among biochemical parameters consid-
ered for prognostic factors in many studies, only initial TSH
level was significantly different. It is well-known that women
have higher prevalence of both SHT and OHT than men.
However, sexual difference of disease prognosis has not been
established. Subjects with higher TSH level seemed to main-
tain a subclinical hypothyroid state, while subjects with lower
TSH level showed a tendency to spontaneously improve. Our
result is consistent with a study of 107 elderly SHT patients in
Spain, which reported that TSH concentration was the most
powerful predictor for the outcome of SHT [10]. TPO-Ab,
known as the other apparent major predictor of OHT and SHT
in several other studies, was not shown to be a significant pre-
dictor in our pool of SHT patients. However, when we per-
formed further subanalysis for subjects with TSH between 5 to
10 pIU/mL, those in the spontaneous improvement group
showed significantly lower TPO-AD titer than the SHT main-
tenance group. Therefore, we can conclude that TPO-Ab titer
is also a useful predictor for SHT. Although TSH level is the
most powerful prognostic factor in the overall SHT popula-
tion, TPO-AD titer can be used as a predictor in SHT with
mildly elevated TSH (between 5 to 10 pIU/mL). This can be
explained, at least partially, by the fact that TPO-AD titer con-
tributes to prognosis earlier than TSH in the pathogenesis of
SHT. TPO-AD titer can be regarded as an earlier prognostic
factor that is especially helpful in mild SHT. However, TSH
level is the strongest prognostic factor, regardless of TPO-Ab
titer, in advanced SHT.

We also investigated the changes in parameters during fol-
low-up in each group. As for TPO-Ab changes, in the levothy-
roxine treatment group, TPO-AD titer was decreased signifi-
cantly. In contrast, in the spontaneous improvement group,
there was no significant improvement of TPO-AD titer, which
exhibited a decreasing trend. Given that most of the subjects
in the spontaneous improvement group were those who had
relatively low TPO-AD titer (only seven subjects of the spon-
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taneous improvement group had TPO-Ab titer >60 U/mL)
and that the subjects in the levothyroxine treatment group had
higher TPO-AD titer, we cannot generalize our results across
all SHT subjects. However, our results at least demonstrate a
benefit of levothyroxine supplement in SHT for the purpose of
decreasing TPO-AD, thus decreasing autoimmunity and the
parenchymal pathologic process.

Regarding lipid profiles, currently there is no conclusive
evidence regarding the effect of SHT on lipid profile. In an
observational cohort study in the United States, lipid levels in-
cluding total cholesterol, LDL-C and triglyceride increased in
a graded fashion as thyroid function declined [11]. On the oth-
er hand, in another randomized placebo-controlled study in
SHT where patients were randomly assigned to levothyroxine
therapy or placebo and re-evaluated after 6 months of euthy-
roidism, triglyceride levels remained similar regardless of
TSH levels, although total cholesterol and LDL-C levels were
lowered by levothyroxine therapy and did correlate with base-
line TSH levels [12]. The study concluded that only LDL-C
levels are increased specifically and reversibly in association
with SHT. Another study in Switzerland reported found that
SHT subjects showed borderline elevated LDL-C and similar
total cholesterol and triglyceride concentrations compared to
controls matched for age, sex, and body mass index [13]. In
our study, in both the spontaneous improvement group and the
levothyroxine treatment group, triglyceride level decreased
significantly during follow-up. However, most of these pa-
tients did not have hypertriglyceridemia (triglyceride >150
mg/dL) at diagnosis, so the change should be interpreted as
the decrease of mean triglyceride level, not the improvement
of hypertriglyceridemia. Unlike most previous studies stating
total cholesterol and LDL-C as lipid profiles correlating with
changes in thyroid function, an apparent correlation between
triglyceride level and subclinical hypothyroid state was shown
in this study. Therefore, we suggest that triglyceride level
should not be ignored in evaluating SHT at least in Korean pa-
tients.

There have been several studies examining the correlation
between hsCRP, a low grade inflammatory marker, and OHT
or SHT. In several small-sized overseas studies, some investi-
gators reported that patients with SHT had significantly higher
levels of serum hsCRP [14,15] and others observed no signifi-
cant differences [16]. Recently, there was a report in more than
900 elderly Korean patients finding that CRP did not show
any differences between the subclinical hypothyroid and the
euthyroid group [17]. Because hsCRP has recently been estab-
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lished as a potential marker for coronary heart disease, hsCRP
elevation in SHT may imply cardiologic problems associated
with SHT, although this has not yet been confirmed. However,
in this study, hsCRP did not show any significant differences
at diagnosis between the SHT maintenance group and the
spontaneous improvement group or any significant change
during follow-up in all three groups.

Recently, dietary iodine excess has been found to be associ-
ated with decreased thyroid function. Iodine is the most nota-
ble environmental factor in thyroid dysfunction and also is an
indicator of vulnerability to other possible harmful environ-
mental factors [18]. However, in this study, higher iodine con-
centration in the body, as quantified by urinary iodine excre-
tion, was not associated with poor prognosis of SHT. A 1-year
observational study of SHT in Denmark reported a significant
positive correlation between TSH and urinary iodine excretion
in monthly measurements [19]. Furthermore, high urinary io-
dine excretion predicted high TSH and TPO-Ab titer during
the following month. In another study of adults in an iodine-
rich area in Japan [20], hypothyroidism was more prevalent in
subjects who were negative for antithyroid antibodies who had
high urinary iodine excretion compared with those with nor-
mal urinary iodine excretion. They reported significantly
higher TSH and lower fT4 levels in SHT patients with high
urinary iodine excretion and concluded that the prevalence of
hypothyroidism in iodine sufficient areas may be associated
with the amount of iodine ingested. Based on our study, how-
ever, restriction of excessive iodine intake, which is a possible
prognostic factor, if so, maybe only modifiable prognostic fac-
tor, has only weak evidence supporting its use in SHT man-
agement at present, at least in Korean subjects. As serial mea-
surements of urinary iodine excretion after initial laboratory
tests were not conducted; however, we cannot rule out the
possibility that the altered iodine status during follow-up may
influence the clinical course of our subclinical hypothyroid
subjects.

Decreased or irregular heterogeneous echogenicity on US is
a characteristic finding in diffuse thyroid disease, including
both OHT and SHT [21-24]. However, the value of DT on US
as a predictor of SHT has not been established until recently.
In a 3-year follow-up study of 117 cases of mild SHT in Bra-
zil, the likelihood of a progression toward OHT and improve-
ment to euthyroidism, respectively, were similar between pa-
tients with positive TPO-Ab and/or US alteration and patients
with negative TPO-Ab but with positive US alteration, thus
suggesting that US findings may be useful in determining the
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prognosis of mild SHT [25]. In a retrospective study of Kore-
an SHT patients, which aimed to see the difference of response
to levothyroxine replacement according to autoantibody status
and US finding, patients who initially showed DT on US, re-
gardless of thyroid autoantibody level, showed poor response
after levothyroxine replacement [26]. This report suggested
the possibility that the DT pattern on thyroid US can serve as a
prognostic factor when combined with other known parame-
ters. In our study, the existence of DT on US at diagnosis was
not significantly different between the SHT maintenance
group and the spontaneous improvement group. Therefore,
this observation indicates that DT on US only reflects the se-
verity of the hypothyroid state at the time of US evaluation,
which is indicated by higher TSH and TPO-Ab. It could not
predict the prognosis of SHT.

This study has several limitations. First, because this is a
retrospective study, the impacts and powers of the results are
weakened. Second, the study population was not representa-
tive of the entire Korean population because the pool of pa-
tients was derived from a single tertiary health care center. For
the most part, the care of SHT patients can be handled by local
physicians at primary health care clinics. Therefore, the num-
ber of eligible participants in our study was small compared
with the relatively many OHT patients. The third limitation is
that the follow-up period was not long enough (less than 13.0
months). Without apparent progression to OHT, patients typi-
cally return to the local clinic for follow-up. Fourth, because
we lacked additive data, such as body mass index and pre-
menopause/postmenopause state, we were unable to interpret
our data using these epidemiologic factors, which may have
affected the prognosis of SHT. Lastly, as mentioned above, as
urinary iodine excretion was not measured serially, altered io-
dine status during follow-up may have influenced the clinical
course of our SHT subjects.

In conclusion, only initial TSH level was a definite prog-
nostic factor of SHT. TPO-AD titer was also a helpful prognos-
tic factor for SHT cases with mildly elevated TSH (between 5
to 10 pIU/mL). Regarding lipid profiles, only triglyceride lev-
el, unlike total cholesterol and LDL-C, was correlated with
TSH level, a measure of the severity of SHT. Findings of DT
on US only contributed to the severity of SHT, not to its prog-
nosis. hsCRP and urine iodine excretion, generally regarded as
possible prognostic factors, were not related in any significant
way to the prognosis and severity of SHT. Except for TSH and
TPO-Ab, we were unable to validate any other biochemical
prognostic factors in this retrospective analysis. In the future,
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a large-scaled, prospective trial will be needed to determine

the definite prognostic factors of SHT.
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