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Abstract
Subclinical Hypothyroidism, SCH, has been detected with increasing frequency in recent years and has brought about major 
controversies regarding management and treatment [Meier et al ., 2001] . The condition is characterized as having a high concen-
tration of thyroid stimulating hormone, yet normal thyroid hormone levels and is often asymptomatic. Scientific articles retrieved 
from various databases helped determine some of the long term risk factors associated with SCH, including progression to overt 
hypothyroidism, fatty liver disease, cardiovascular disease, neuropsychiatric complications and reproductive malfunctions . Studies 
determining the clinical and metabolic effects of L-thyroxine hormone replacement therapy on symptoms and potential risks of 
SCH on various patient populations were investigated and compared to controls that were not treated or were given a placebo 
drug . After considering both the arguments promoting treatment and others opposing it, conclusions were drawn regarding the 
promotion or discouragement of hormonal treatment for patients in different age brackets and stages of life .  In general, the 
greatest benefits of treatment are observed in patients with thyroid-stimulating hormone levels ranging over 10mIU/L, younger 
patients with slightly elevated thyroid-stimulating hormones who are at risk for cardiovascular disease and for pregnant women 
with gestational SCH . On the contrary, L-thyroxine treatment therapy is not as crucial for the elderly population or patients with 
slightly elevated thyroid-stimulating hormone values when there are no apparent symptoms of hypothyroidism being experienced .
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Introduction
Describing a condition as ‘subclinical’ implies that it is asymptom-
atic, thereby suggesting that a less aggressive treatment plan is 
needed and possibly rendering the condition unworthy of treat-
ment altogether. However, there is controversy regarding wheth-
er the condition is indeed ‘subclinical’ and if it is necessary or 
beneficial to treat. Hypothyroidism is an endocrinological disor-
der in which there is inadequate production of thyroid hormones, 
triiodothyronine (T3) and thyroxine (T4) by the thyroid gland. 
These hormones strongly influence energy metabolism, digestion 
and body heat production. Additionally, they play a key role in car-
diac contraction rate, memory, psychological health and sleep. In 
the case where the gland itself fails to secrete sufficient hormone 
concentrations, the disease is considered primary. However, if the 
root of the problem is traced back to insufficient stimulation of 
a structurally healthy gland due to decreased thyroid-stimulating 
hormone (TSH) released from the adenohypophysis, then the 
condition is regarded as secondary or central. Diminished secre-
tion of thyrotropin-releasing hormone (TRH) from the hypothal-
amus would cause the condition to be considered tertiary hypo-
thyroidism [Hadley & Levine, 2007; Wiersinga, 2010].  Subclinical 
hypothyroidism (SCH)  ranks as a grade of primary hypothyroid-
ism and is characterized biochemically as an elevated serum TSH 
concentration, with a normal serum-free T4 level, as well as T3 
level [Meier et al.,2001]. When a patient’s thyroid function is nor-
mal and hormone secretion is balanced according to homeostasis, 
he/she is considered euthyroid.  Euthyroid adults should exhibit 
TSH levels within a range of 0.2-7.6 mIU/L, a T3 concentration 
of 4.3-12.5 mcg/dL and a free T4 concentration of 0.7-1.7 ng/dL 
[Robertson, Shilkofsky 2005]. Some experts have suggested that 
the TSH upper limit should be only 2.5 or 3 mU/L, while others 
argue that the serum TSH distribution gradually shifts towards 
higher values with age and must be adjusted accordingly. Others 
have proven through their studies that the accepted reference 
range for serum TSH should be altered as patients age and that 
maintaining a 4.5 mIU/L upper limit for TSH concentration results 
in the prevalence of SCH to be significantly overestimated in the 

elderly population. Nonetheless, while there is controversy over 
the appropriate upper limit of normal serum TSH, most laborato-
ries agree that it is 4 to 5 mIU/L [Surks et al.,2007]. Biochemical 
testing and laboratory test results alone are required in order 
to diagnose SCH since patients often present with vague symp-
toms elevated TSH levels. Much research has been done regard-
ing whether to treat SCH in populations of various age brackets 
and stages. A general consensus has been reached based on the 
existing and potential risk factors involved and the success rates 
of levothyroxine thyroid hormone replacement.

Methods
Relevant information was accumulated via original research 
literature obtained from databases such as Google Scholar, 
Proquest , Pubmed and Touro College’s Online Library . Medical 
journals, JCEM and JAMA, served as a source of information 
as well. Books, including a medical book and science textbook, 
were used to provide background information. All content was 
critically analyzed and compared to assure validity.

Epidemiology
Based on the results of population-based studies, the preva-
lence of SCH in adults ranges from 4 to 15 percent [Turnbridge 
et.al., 1977] and affects approximately 10 million people in the 
Unites States [Huber et al., 2002]. In one of the best longitudinal 
studies conducted, Turnbridge et al. (1977) found that 7.5% of 
women and 2.8% of men of all ages in Whickham, England  have 
TSH levels exceeding 6 mlU/L. Twelve such studies done with-
in different cultures, similar to theirs, were reviewed, and they 
concluded that primary thyroid-gland malfunction occurs in 
approximately 5% of any population. Of the 16,533 participants 
in the Unites States Third National Health and Examination 
Survey (NHANES III), 4.3% had SCH [Hollowell et.al., 2002]. 
Of the 25,862 participants included in the Colorado Thyroid 
Disease Prevalence Study, an elevated TSH level was found in 
9.5% of the population [Canaris et. al., 2000]. Furthermore, the 
frequency of SCH is found to be higher in females than males, 
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rises with age and is less in blacks than in whites [Kanaya et 
al., 2002]. It is important to note that since thyroid hormones 
contain iodine, the inhabitants’ thyroid functioning is highly de-
pendent on the iodine reserve of their specific region. When 
analyzing population-based studies, it’s crucial to consider how 
the degree of iodine repletion or depletion in that geographical 
environment affects its populations intake and in turn, thyroi-
dal health [Laurberg et al., 1998]. For example, in Africa, lack 
of dietary iodine is the chief determinant of thyroid pathology, 
instigating a spectrum of iodine deficiency disorders, including 
hypothyroidism [Okosieme, 2006].

Clinical Findings
While the clinical manifestations of SCH vary, patients some-
times report mild signs and symptoms similar to those experi-
enced due to overt hypothyroidism. However, these symptoms 
are characterized as neither sensitive nor specific [Meier et 
al., 2001]. Based on the Colorado Thyroid Disease Prevalence 
Study involving 2,336 participants with SCH, symptoms report-
ed by patients with SCH  included dry skin (28%), poor mem-
ory (24%), slow thinking (22%), muscle weakness (22%), fatigue 
(18%), muscle cramps (17%), cold intolerance (15%), puffy eyes 
(12%), constipations (8%) and a hoarser voice(7%) [Canaris 
et al., 2000]. Conflicting data is seen from a community-based 
cross-sectional study where 1,423 participants, ranging from 
ages 18-75 years old, had TSH screenings and their symptoms 
were evaluated. The data collected indicated that subclinical thy-
roid disease is not associated with lower well-being or impaired 
health-related quality of life. Therefore, attempts to clinically 
identify SCH based on reported symptoms are unsuccessful 
[Bell et al., 2007]. However, significant evidence highlights nu-
merous long-term consequences of SCH, though they do not 
appear obvious from patients’ reports.

Progression to Overt Hypothyroidism
A significant number of patients with SCH eventually develop 
overt hypothyroidism. In a study done by Huber et al., after a 
mean observation period of 9.2 years, 23 out oof 82patients 
(28%) who entered the study with subclinical hypothyroidism 
developed overt hypothyroidism, as defined by low T4 concen-
tration and elevated TSH (>20 mU/L). The risk of progression to 
overt hypothyroidism was seen to correlate to the initial serum 
TSH level of the patient; the higher the concentration, the great-
er the risk. Of the 82 women with TSH concentration values 
ranging from 4-6 mIU/L, the frequency of progression to overt 
hypothyroidism was 0% after 9.2 years. When only the patients 
with a serum TSH concentration above 6 mIU/L were evaluat-
ed (n = 61), after 10 years, the cumulative incidence of overt 
hypothyroidism was 55.3% [Huber et al., 2002]. Overt hypo-
thyroidism is particularly common in older patients whose TSH 
levels exceed 10 mIU/L or those who have circulating thyroid 

antibodies [Ayala et al., 2000]. Obviously, overt hypothyroidism 
poses a greater threat to one’s overall health related quality of 
life as it presents with classical symptoms of fatigue, depression, 
weight gain, cold intolerance, bradycardia, constipation, dry skin, 
facial edema and loss of hair [Carle et al., 2014]. More severe 
dysfunction of the thyroid gland also stimulates a negative feed-
back mechanism in which more and more TSH is secreted, ulti-
mately causing the gland to swell, referred to as goiter.

Fatty-liver Disease
Since thyroid hormones play a fundamental role in lipid me-
tabolism, mild hypothyroidism may cause hypercholesterolemia 
and play an essential role in the pathogenesis of non-alcoholic 
fatty liver disease (NAFLD). Non-alcoholic fatty liver disease is 
defined as “extrahepatic accumulation of fat in the absence of 
excess alcohol consumption” [Liu et al., 2017]. A cross-sectional 
study reported the prevalence of fatty-liver disease and abnor-
mal liver enzyme levels to increase progressively with rising TSH 
levels compared to patients with euthyroidism, suggesting asso-
ciations between the spectrum of SCH and liver malfunction. In 
one study population, the incidence of fatty-liver disease and ab-
normal liver enzyme level was 29.9% and 20.1%, respectively, for 
patients with SCH [Chung et al., 2012].  SCH patients experi-
ence higher amounts of liver aspartate aminotransferase  (AST) 
and alanine aminotransferase (ALT), an enzyme released into 
the bloodstream when the liver is damaged [Liu et al., 2017].

Cardiovascular Disease
Thyroid hormones are known to affect the heart and vascu-
lature.  As a result, the impact of SCH on the cardiovascular 
system has become an important subject of research [Liu et 
al., 2010]. While it is undisputed that overt hypothyroidism is 
linked to increased risk for cardiovascular diseases (CVD), con-
flicting data raises controversy whether SCH is also associated 
with heart disease.  Heterogeneity among individual studies can 
be explained by the different TSH cutoffs used, varying cardio-
vascular disease definitions or differences in participants’ age, 
gender, or severity of SCH (as measured by TSH level) [Rodondi 
et al., 2010]. Clinical hypothyroidism has been known to cause 
an increase in blood pressure. Since thyroid hormone directly 
acts on arterial smooth muscle cells of blood vessels, causing 
vasodilation, when hypothyroidism occurs, a lower hormone 
level increases the vascular resistance and in turn the level of 
blood pressure. In a cross-sectional survey the incidence of high 
blood pressure, hypertension, in the SCH group was significant-
ly higher than the control, the euthyroid group. The conclusions 
drawn from this study coincide with previous data collected by 
Luboschitzky et al. in 2002 [cited in Liu et al., 2010].

Furthermore, since SCH has been linked with abnormal lipid 
metabolism, it is consequently related to increased risk for 
coronary heart disease. An increased serum total cholesterol 
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and low density lipoprotein cholesterol (LDL-C) was detected 
as a feature of SCH in some of the literature, while contrast-
ing research found cholesterol levels to be in normal range.  
Nonetheless, several studies suggested a connection between 
SCH and development of atherosclerosis, and more recently 
published research established SCH as a risk factor for myo-
cardial infarction [Meier et al., 2001; Anderson et al. 2015].  A 
meta-analysis from 7 studies, including 2,020 patients with SCH, 
confirmed a substantial trend of increased risk of coronary 
heart disease by highlighting events like nonfatal myocardial 
infarction, angina and necessary coronary revascularizations 
common to patients with elevated serum TSH concentrations, 
especially of those that were 10 mIU/L or greater. Results from 
a meta-analysis of patient-level data from 11 prospective cohort 
studies showed greater risk for coronary heart disease mortal-
ity for patients suffering from SCH with serum TSH concentra-
tions above 10mIU/L. Rodoni et al. reported increased systemic 
vascular resistance, arterial stiffness, altered endothelial func-
tion, increased atherosclerosis and altered coagulability to be 
associated with SCH and the acceleration of development of 
coronary heart disorder. On the contrary, minimal TSH eleva-
tion (4.5-6.9 mIU/L) was not linked to cardiovascular disease or 
mortality [Rodoni et al., 2010]. 

Neuropsychiatric Symptoms
While there is evidence that SCH is linked to neuropsychiatric 
complications, there has been conflicting research as well.  One 
study assessed the history of major depression in subjects with 
SCH compared to euthyroid subjects. The frequency of depres-
sion was substantially higher in those who met the criteria for 
SCH (56%) than in those who did not (20%), suggesting that 
SCH may lower the threshold for the occurrence of depression 
[Haggerty et al., 1993]. Similar results were found in a later study 
where signs of neuropsychiatric dysfunction like somatization, 
cognitive impairment disturbances, psychomotor retardation 
and sleep disorders were seen in 63.5% of a population with 
mild thyroid failure [Demartini et al., 2010]. However, another 
study revealed opposite research as patients with SCH scored 
equally as well as the euthyroid control group on 14 cognitive 
function tests [Jorder et al., 2006].

Reproductive Malfunctions
Alteration of the thyroid’s physiology under the impact of pla-
cental human chorionic gonadotropin (hCG) during the first 
trimester, results in adjustments to TSH levels.  During the first 
trimester, a white woman maintains an upper limit TSH concen-
tration of 2.5 mIU/L and 3.0 mlU/L during her second and third 
trimester periods [Stagnaro-Green et al., 2011].  SCH during 
gestation poses fewer risks than overt hypothyroidism would, 
but still puts women at increased risk for preterm delivery at or 
before 34 weeks of gestation, placental abruption (3 times more 

likely to occur in women with SCH) and/or pregnancy loss 
compared to euthyroid women. Severe preeclampsia, defined as 
gestational hypertension is noted as a risk factor for pregnant 
women with SCH [Casey et al. 2005;Novakovic et al., 2018]. 
A meta-analysis of 15 cohort studies involving 1,896 pregnant 
women with SCH arrived at conclusions similar to Novakovik 
et al. and showed that SCH during gestation causes significant 
impairment to the intelligence and neurological development of 
the offspring [Liu et al., 2018].

It’s possible to acquire SCH as a result of pregnancy; an esti-
mated 15% of pregnancies in the U.S are affected by gestational 
SCH [Blatt et.al., 2012].  Over the gestational period, increased 
metabolic needs result in increased production of thyroid hor-
mones by approximately 50% compared to euthyroid, non-preg-
nant women. Consequently, necessary daily iodine intake levels 
rise by 50%.  More renal blood flow and glomerular filtration 
results in an increase in iodide clearance from blood plasma. 
Thus, more iodine is necessary in the diet of a pregnant woman. 
The stress imposed on the thyroid gland during gestation re-
sults in SCH for many women with compromised dietary io-
dine levels.  Clinical studies have proven that iodine deficiency 
during gestation causes impaired development of the brain and 
impedes mental function development of the fetus [Farebrother 
et al., 2015 ]. Measuring the IQ of children whose mothers had 
not been treated for SCH during pregnancy revealed mean IQ 
scores of 7 points lower than controls [Haddow et al., 1999]. 
Casey et al. (2005) proposed that preterm parturition results in 
prematurity which contributes to neurodevelopment delay and 
reduces intelligence quotient.

Effects of Levothyroxine Hormone Replacement
In general, the research showing correlation between T4 re-
placement and improvement of hypothyroid symptoms is con-
flicting and is probably due to differences in the populations 
studied, various TSH cut-off concentrations and age range. 
Levothyroxine, which is a synthetic form of T4, is usually ad-
ministered to patients suffering from overt hypothyroidism. 
Nevertheless, there is much controversy whether patients ex-
hibiting mild thyroid failure with similar symptoms should be 
prescribed levothyroxine as well [Meier et al., 2001]. Some, but 
not all, research conducted show how treatment facilitates im-
provement of hypothyroid symptoms experienced by patients 
with SCH. Subjects with mild thyroid failure who were treat-
ed with L-thyroxine showed significantly greater improvement 
in overall hypothyroid symptoms than did subjects who were 
given placebo [Cooper et al., 1984]. Nonetheless, in all the clini-
cal trials reviewed, with ongoing dosage monitoring, L-thyroxine 
succeeded in lowering previously elevated TSH concentrations 
to healthy levels. 

By decreasing TSH concentration to euthyroid levels, 
L-Thyroxine prevents the progression to overt hypothyroidism 
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[Ayala et al., 2000]. Following T4 treatment, ultrasound verified 
80% thyroid volume reduction in patients with goiter [Romaldini 
et al., 1996].  In one study, L- thyroxine and a placebo drug were 
randomly administered to 63 female patients over a span of 48 
weeks in order to achieve euthyroid TSH levels.  In the thyrox-
ine treated group, the mean serum TSH concentration was 12.8 
± 1.4 mIU/liter before and 3.1 ± 0.3 mIU/liter after treatment, 
whereas TSH levels remained unchanged in the control group. 

When lipid concentrations were measured after thyroxine 
treatment, it was observed that the total cholesterol and low 
density lipoprotein cholesterol decreased substantially, especial-
ly in those with TSH concentrations of 12 mIU/L and above. 
From the observed improvement, it is approximated that treat-
ment reduces the risk of cardiovascular disease and mortality by 
9-31%. In contrast, no change in any variable of thyroid function 
occurred in the placebo group (Meier et al., 2001).  Substantial 
improvement of cardiac function in treated patients was reflect-
ed by a sensitive measure of myocardial contractility [Cooper 
et al., 1984]. In a study done in Copenhagen, Denmark, the par-
ticipating cohort included patients over 18 years old with the 
mean age being 55.2 years. The total of 12,212 subjects were 
subdivided into 2 groups, one with TSH levels of 5-10 mIU/L and 
another with TSH levels above 10 mIU/L; some were treated 
from both groups. In this large cohort study no association be-
tween treatment and risk of myocardial infarction or mortality 
was revealed, besides in younger patients where it may seem 
that treatment had marginal protective advantage. However, 
limitations of the study such as no access to patients’ blood 
pressure or serum lipid levels and a relatively short follow-up 
period of 5 years cause it to have less credence since patients 
could have suffered from cardiac complication later on in time 
[Anderesen et al., 2015].

A study involving 415 patients with SCH (defined as TSH ≥ 
4.2 mlU/L) administered levothyroxine to measure its effect on 
non-alcoholic fatty liver disease and abnormal liver enzyme lev-
els. After treatment with LT4, the incidence of fatty liver disease 
in patients with more pronounced SCH (TSH concentration 
≥10 mlU/L) reduced from 48.5% to 24.2%, while in patients 
with milder SCH (TSH concentration 4.2-10 mlU/L), frequen-
cy of fatty liver disease and alanine aminotransferase was not 
significantly altered by LT4 supplementation. However, mild 
SCH patients with elevation of total cholesterol who received 
LT4 treatment showed decreases in the incidence of fatty liver 
disease and serum alanine aminotransferase levels. Those with 
higher TSH values experienced a decrease of 5.61 IU/L in serum 
aspartate aminotransferase and a small decrease in serum al-
anine aminotransferase. Patients with milder SCH showed a 
reduction in serum alanine aminotransferase from 19.09 IU/L 
to 17.95 IU/L, yet serum aspartate aminotransferase remained 
stable throughout the study in the untreated, mild SCH control 

group.  Observing how these parameters became less prevalent 
in patients who received treatment, but remained comparably 
stable in patients who weren’t treated, provides concrete evi-
dence of the success LT4 therapy has with prevention of non-al-
coholic fatty liver disease [Liu et al., 2017].

In another randomized double-blind, placebo-controlled trial, 
TSH values decreased by 8.6 mIU/L. Patients treated with with 
LT4 showed improved psychometric memory score involving 
their thinking, memory and attention versus untreated control 
patients [Jaeschke et al., 1996].  Unfortunately, in another study, 
LT4 treatment was not enough to generate complete remission of 
depressive symptoms, suggesting psychiatric evaluation in patients 
affected in this way by SCH is needed [Demartini et al., 2010].

Regarding SCH during gestation, miscarriage was significantly 
less frequent among treated women compared to untreated 
women in a national U.S. cohort of 5,405 pregnant women. 
However, the treated group also had increased odds for 
preterm delivery, gestational diabetes and preeclampsia [Maraka 
et al., 2017]. Conflicting data claims LT4 decreased the rate of 
preterm delivery considerably in pregnant women who re-
ceived treatment compared to their control who did not (SCH 
defined as TSH ≥4 MIU/L; 5.3% incidence for treated women 
versus 29.4% in control group) [Nazarpour et al., 2017]. Further 
complicating the matter, another study revealed no difference 
in the prevalence of preterm delivery, gestational hypertension, 
miscarriage rates or adverse fetal outcomes between women 
who received LT4 treatment and those who got the placebo 
[Casey et al., 2017].  During pregnancy, beginning treatment for 
compensated maternal iodine status to ensure proper brain 
development in the fetus is extremely time-sensitive; until the 
end of the second trimester, iodine treatment protects the 
neurological system from consequences of iodine deficiency. 
Since head circumference reflects brain mass, the head circum-
ference of an underdeveloped child will be significantly dimin-
ished.  Microcephaly, where head circumference is more than 3 
standard deviations below the norm, was diagnosed in 27% of 
children of untreated mothers as opposed to 11% frequency in 
their treated control [Cao et al., 1994]. Yet, opposing data says 
that no significant discrepancies are noted when comparing IQ 
scores and neurodevelopment of 5 year old children of mothers 
who received LT4 to those who took the placebo drug [Casey 
et al., 2017]. Additional research trials are needed to determine 
whether LT4 therapy during gestation prevents adverse out-
comes, possibly induces some issues or simply doesn’t have any 
effect at all.

In opposition to treating SCH, various studies, such as the 
meta-analysis of 12 clinical trials (9 of them with TSH concen-
tration cut-offs of less than 10,12 and 15 mU/L), show no chang-
es in hypothyroid symptoms or quality of life in the treated 
group versus the control, the group who received the placebo 
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drug [Villar et al., 2007]. While SCH and cognitive dysfunction 
have been linked, T4 treatment in a population over 65 years 
of age proved it to be ineffective for aiding cognitive function 
[Parle et al., 2010]. Similarly, a double-blind, randomized, place-
bo-controlled, parallel-group trial involving 737 adults (65 years 
of age+, TSH levels ranging from 4.60-19.99 mIU/L with a mean 
TSH of 6.40±2.01 mIU/L) concluded that there are no apparent 
benefits to  L-thyroxine treatment in the quality of life in older 
adults. There was no benefit observed in regard to hypothyroid 
symptoms, executive cognitive function as measured by the 
letter-digit coding test or degree of lethargy experienced by 
the group whom received treatment. However, after 12 months, 
the mean TSH level was 5.48±2.48 mIU/L in the placebo group, 
as compared with 3.63±2.11 mIU/L in the levothyroxine group; 
clearly, in terms of reaching healthy TSH levels, the treatment 
was successful [Stott et al., 2017]. 

While research supports that untreated SCH during preg-
nancy is linked to many adverse obstetric outcomes, many 
claim that insufficient evidence exists supporting the benefit 
of LT4 therapy on clinical improvement for women with SCH. 
Implementing guidelines to treat all pregnant women with SCH 
would lead to prescription of LT4 for up to 600,000 pregnant 
women in the U.S every year which would obviously have enor-
mous impact on the cost of healthcare [Maraka et al., 2017]

Strengthening the argument that SCH should not be treated, 
there is potential danger for a patient to overdose on levothy-
roxine, causing TSH values to decrease abnormally. Statistical 
analysis claims that the incidence of this is as frequent as 10-
33% as treated SCH patients exhibit unusually low TSH levels.  
Overtreatment would completely reverse the original condition 
inducing symptoms of excess thyroid hormone. Many times, 
this is due to polypharmacy and drug interaction; research 
done reiterates the importance in monitoring TSH therapy in 
the older population, because of risk of over-replacement. In 
their trial with 339 thyroid hormone users, 41% had a low TSH, 
16% had a high TSH, and 43% were in the euthyroid range after 
treatment [Parle et al., 1993;Somwaru et al., 2009]. Additionally, 
those against treatment resent the lifelong commitment to daily 
medication in asymptomatic patients, and the cost for both the 
hormone and for consistent monitoring of its efficacy. 

Conclusion
Based on the results of T4 replacement successfully reducing 
hypothyroid symptoms and potential risks associated with SCH 
in certain populations, it is recommended that LT4 replacement 
be given to those patients who present with abnormal thyroid 
function tests. The most obvious benefit appears to be limited 
to patients with baseline TSH levels of ≥10 mIU/L as they are 
most likely to experience progression to overt hypothyroidism, 
atherosclerosis, myocardial infarction and non-alcoholic fatty 
liver disease. The research regarding pregnant women with SCH 

poses no doubt to experts and healthcare providers in their 
unanimous decision to err on the side of caution and prescribe 
levothyroxine substitution for both the mother’s and fetus’s ad-
vantage. Adverse obstetric effects and risk factors far outweigh 
any arguments against treatment. However, treatment of patients 
with minimally elevated TSH values (between 4.5 and 10 mlU/L; 
differing depending on individual study TSH cut-off) demon-
strated minimal change in health related quality of life and only 
burdened patients with responsibilities to monitor treatment 
and cover its cost, suggesting that these patients not be treated. 
However, based on the increased protection against cardiovas-
cular disease and mortality in treated younger patients (<65 
years) with TSH ranging from 7 to 9.9 mIU/L, some recommend 
treatment. But in the elderly population where LT4 treatment 
exacerbates the issue of polypharmacy and may instigate harm-
ful drug-interactions, coupled with the fact that there is a lack of 
treatment trials showing benefit of treatment in this population, 
only those who present with symptoms suggestive of hypothy-
roidism should be treated. Of course, long-term monitoring and 
annual clinical evaluation of TSH concentration should be im-
plemented to help ensure optimal dosage. Whether reference 
ranges should be adjusted for age, implementing a higher cutoff 
for starting treatment in older patients, awaits further research.  
Future research clarifying the reference ranges for thyroid func-
tion tests, specifically the upper limit for TSH, will help resolve 
conflicting data and enable researchers to easily compare data 
from different clinical trials in order to determine whether or 
not the condition requires levothyroxine treatment.

References
Andersen, M.N., Olsen, A., Madsen, J.C., Faber, J., Torp-Pederson, 
C., Gislason, G.H., Selmer, C. (2015). Levothyroxine substi-
tution in patients with subclinical hypothyroidism and the 
risk of myocardial infarction and mortality. PLoS ONE, 10(6). 
Retrieved from  https://doi.org/10.1371/journal.pone.0129793

Bell, R.J., Rivera-Woll, L., Davidson, S.L., Topliss, D.J., Donath, 
S., Davis, S.R. (2007). Well-being, health-related quality of 
life and cardiovascular disease risk profile in women with 
subclinical thyroid disease – a community-based study. Clinical 
Endocrinol. 66(4),548-56. https://doi-org.lb-proxy8.touro.
edu/10.1111/j.1365-2265.2007.02771.x

Blatt, A.J., Nakamoto, J.M., Kaufman, H.W. (2012). National 
status of testing for hypothyroidism during pregnancy and 
postpartum. The journal of clinical endocrinology and metabo-
lism, 97(3), 777-84. https://doi.org/10.1210/jc.2011-2038

Canaris, G.J., Manowitz, N.R., Mayor, G., & Ridgway, E.C. (2000). 
The Colorado thyroid disease prevalence study. Arch Intern 
Med.160(4), 526–534.

Cao, X., Jiang,X.M, Dou, Z.H., Rakeman, M.A….Delong, G.R. 
(1994). Timing of vulnerability of the brain to iodine defi-
ciency in endemic cretinism. N Engl J med, 331(26), 1739-44. 



77

Should Subclinical Hypothyroidism Be Treated?

doi:10.1056/NEJM199412293312603

Carle, A., Pederson, I.B., Knudsen, N., Perrild, H., Ovesen, L., 
Laurberg, P. (2014). Hypothyroid symptoms and the likelihood 
of overt thyroid failure: a population-based case–control study. 
Eur J Endocrinol. (171), 593-602. doi: 10.1530/EJE-14-0481.

Casey, B.M., Dashe, J.S., Wells, C. E., McIntire, D.D., Byrd, W., 
Leveno, K.J., Cunningham, F.G. (2005). Subclinical hypothyroid-
ism and pregnancy outcomes. Obstetrics & Gynecology, 105(2), 
239-245. doi:10.1097/01.AOG.0000152345.99421.22

Casey, B.M., Thom, E.A., Peaceman, A.M., . . . Dwight, J.R. (2017). 
Treatment of subclinical hypothyroidism or hypothyroxinemia 
in pregnancy. N Engl J Med, 37,(815-25.                       DOI: 
10.1056/NEJMoa1606205

Chung, G.E., Kim, D., Kim, W.,  Yoon Yim, J., … Lee, H.S. 
(2012). Non-alcoholic fatty liver disease across thespectrum 
of hypothyroidism. J Hepatol, 57(1),150-6. doi: 10.1016/j.
jhep.2012.02.027. Retreieved from https://www-sci-
encedirect-com.lb proxy8.touro.edu/science/article/pii/
S0168827812002152

Cooper, D.S., Halpern, R., Wood, L.C., Levin, A.A, Ridgeway, 
E.C. (1984). L-Thyroxine therapy in subclinical hypothyroidism. 
A double-blind, placebo-controlled trial. Ann Intern Med, 
101(1),18-24. DOI: 10.7326/0003-4819-101-1-18

Demartini, B., Islam, O., Scarone, S., Gambini, S. (2010). 
Depression and subclinical hypothyroidism. European 
Psychiatry. https://doi.org/10.1016/S0924-9338(10)70246-7 
Retrieved from https://www-sciencedirect-com.lb-proxy8.
touro.edu/science/article/pii/S0924933810702467

Farebrother, J., Naude, C.E., Nicol, L., Andersson, M., 
Zimmermann, M.B. (2015). Iodised salt and iodine supplements 
for prenatal and postnatal growth. Nutr J, 14(89). doi:  10.1186/
s12937-015-0079-z

Haddow, J.E., Palomaki, G.E., Allan, W.C., Williams, J.R., Knight, 
G.J., Gagnon, J., O’Heir, C.E., Mitchell, M.L., Hermos, R.J., 
Waisbren, S.E., Faix, J.D., Klein, R.Z. (1999). Maternal thyroid 
deficiency during pregnancy and subsequent neuropsychologi-
cal development of the child. N Engl J Med, (19)341, 549-55.  
  https://www.ncbi.nlm.nih.gov/pubmed/10451459

Hadley, M.E., Levine, J.E. Endocrinology. (6th ed.). (2007). Upper 
Saddle River, NJ: Pearson Prentice Hall.  pp. 299- 307.

Hollowell, J.G., Staehling, N.W., Flanders, W.D., et al. (2002). 
Serum TSH, T(4), and thyroid antibodies in the United States 
population (1998 to 1994); National health and nutrition exam-
ination survey (NHANES III).  J Clin Endocrinol Metab. 87(2), 
489-99.

Huber, G., Staub, J., Meier, C., Mitrache, C., Guglielmetti, M., 
Huber, P., & Braverman, L. E. (2002). Prospective Study of the 
Spontaneous Course of Subclinical Hypothyroidism: Prognostic 
Value of Thyrotropin, Thyroid Reserve, and Thyroid Antibodies. 
The Journal of Clinical Endocrinology & Metabolism. 87(7), 
3221-3226. doi:10.1210/jcem.87.7.867.

Jaeschke, R., Guyatt, G., Gerstein, H., Patterson, C., Molloy, 
W., Cook, D., Harper, S., Griffith, .L, Carbotte, R. (1996). Does 

treatment with L-thyroxine influence health status in mid-
dle-aged and older adults with subclinical hypothyroidism? J 
Gen Intern Med, 11(12),744-9. https://www.ncbi.nlm.nih.gov/
pubmed/9016421

Jorder, R., Waterloo, K., Storhaug, H., Nyrnes, A., Sundsfjord, J., 
& Jenssen, T. G. (2006). Nueropsychological function and symp-
toms in subjects with subclinical hypothyroidism and the effect 
of thyroxine treatment.  The Journal of clinical Endocrinology & 
Metabolism, 91(1), 145-153. doi:10.1210/jc.2005-1775

Kanaya, A.M., Harris, F., Volpato, S., Pérez-Stable, E.J., Harris, T., 
Bauer, D.C. (2002). Association between thyroid dysfunction 
and total cholesterol level in an older biracial population; 
The health, aging and body composition study. Arch Intern 
Med.;162(7), 773–779. doi:10.1001/archinte.162.7.773

Laurberg, P., Pedersen, K.M., Hreidarsson, A., Sigfusson, N., 
Iversen, E., Knudsen, P.R. (1998).  Iodine intake and the pattern 
of thyroid disorders: a comparative epidemiological study of 
thyroid abnormalities in the elderly in Iceland and in Jutland, 
Denmark. J Clin Endocrinol Metab,(83),765-9. https://doi.
org/10.1210/jcem.83.3.4624

Liu, D., Jiang, F., Shan, Z., Wang, B., Wang, J., Lai, Y., … Teng, W. 
(2010). A cross-sectional survey of relationship between serum 
TSH level and blood pressure. Journal of Human Hypertension, 
24(2), 134–138. http://doi.org/10.1038/jhh.2009.44

Liu, L., Yong, Y., Meng, Z., Zheng, D., Zhang, X., Guan, Q., Xu, 
C., Gao, L., Zhao, J., Zhang, H. (2017). Benefits of levothy-
roxine replacement therapy on nonalcoholic fatty liver 
disease in subclinical hypothyroidism patients. International 
Journal of Endocrinology. Retrieved from https://doi.
org/10.1155/2017/5753039

Liu, Y., Chen, H., Jing, C., Li, F. (2018). The association between 
maternal subclinical hypothyroidism and growth, development, 
and childhood intelligence: A meta-analysis. Journal of clinical 
research in pediatric endocrinology, 10(2), 153-161. DOI: 
10.4274/jcrpe.4931

Maraka, S., Mwangi, R., McCoy, R.G., Yao, X., …Montori, V.M. 
(2017). Thyroid hormone treatment among pregnant women 
with subclinical hypothyroidism: US national assessment. BMJ 
Jornal, 356. https://doi.org/10.1136/bmj.i6865

Meier, C., Staub, J., Roth, C., Guglielmetti, M., Kunz, M., Miserez, 
A., Drewe, J., Huber, P., Herzog, R. and Müller, B. (2001). TSH-
controlled L-thyroxine therapy reduces cholesterol levels and 
clinical symptoms in subclinical hypothyroidism: A double blind, 
placebo-controlled trial (basel thyroid study). The Journal of 
Clinical Endocrinology & Metabolism, 86(10), pp.4860-4866. 
https:doi.org/10.1210/jcem.86.10.7973.

Nazarpour, S., Ramazani, T.F., Simbar, M., et al. (2017). Effects 
of levothyroxine on pregnancy outcomes in pregnant women 
with autoimmune thyroid disease. Eur J Endocrinol, 176(253).

Okosieme, O. E. (2006). Impact of iodination on thyroid 
pathology in Africa. Journal of the Royal Society of Medicine. 
99(8), 396–401.

Parle, J., Roberts, L., Wilson, S., Pattison, H., Roalfe, A., Haque, 
M.S., Heath, C., Sheppard, M., Franklyn, J., Hobbs, F.D. (2010). 



78

Rachel Kaufman

A randomized controlled trial of the effect of thyroxine 
replacement on cognitive function in community-living elderly 
subjects with subclinical hypothyroidism; the Birmingham 
Elderly Thyroid study. J Clin Enocrinol Metab, 95(8),3623-32. 
doi: 10.1210/jc.2009-2571

Parle, J.V., Franklyn, J.A., Cross, K.A., Jones, S.R., Sheppard, 
M.C. (1993). Thyroxine prescription in the community; serum 
thyroid stimulating level assays as an indicator of undertreat-
ment or overtreatment.  British journal of General Practice, 
43,107-9. 

Robertson, J., Shilkofski, N. (2005).  The Harriet Lane 
Handbook:A Manual for Pediatric House Officers. (17th ed.). 
Philadelphia, PA: Mosby Elsevier. pp. 256-258.

Rodondi, N., den Elzen, W.,P.J., Bauer, D. C., Cappola, A.R., Razvi, 
S.,Walsh, J.P., Gussekloo, J. (2010). Subclinical hypothyroidism 
and the risk of coronary heart disease and mortality. Jama, 
304(12), 1365-74. https://search-proquest-com.lb-proxy8.touro.
edu/docview/756968647

Romaldini, J.H., Bialcalana, M.M., Figueiredo, D.I., Farah, C.S., 
Mathias, P.C. (1996). Effect of L-thyroxine administration on 
antithyroid antibody levels, lipid profile, and thyroid volume in 
patients with Hashimoto’s thyroiditis. Thyroid, 6(3),183-8.

Somwaru, L. L., Arnold, A. M., Joshi, N., Fried, L. P., & Cappola, 
A. R. (2009). High frequency of and factors associated with 
thyroid hormone over-replacement and under-replacement 
in men and women aged 65 and over. The Journal of Clinical 
Endocrinology and Metabolism, 94(4), 1342–1345.  
http://doi.org/10.1210/jc.2008-1696

Stagnaro-Green, A., Abalovich, M., Alexander, E., Azizi, F., 
Mestman, J., Negro, R. . .(2011).  Guidelines of the American 
thyroid association taskforce on thyroid disease during 
pregnancy and postpartum. Thyroid: official journal of the 
American Thyroid Association, 21(10), 1081-1125. doi:10.1089/
thy.2011.0087.

Stott, D.J., Rodondi, N., Kearney, P., Ford, I., Westendorp, R., 
Mooijaart, S.P., . . . Gussekloo, J. (2017). Thyroid hormone 
therapy for older adults with subclinical hypothyroidism. 
The New England Journal of Medicine, 376(26), 2534-2544.                                                                                                                          
https://search-proquest-com.lb-proxy8.touro.edu/
docview/1914614293?accountid=14375

Surks, M.I., Hollowell, J.G. (2007). Age-specific distribution of 
serum thyrotropin and antithyroid antibodies in the US popula-
tion; Implications for the prevalence of subclinical hypothy-
roidism. J Clin Endocrinol Metab. 92(12),4575-82. https://doi.
org/10.1210/jc.2007-1499.

Tunbridge, W.M., Evered, D.C., Hall, R., Appleton, D., Brewis, M., 
Clark, F., Evans, J.G., Young, E., Bird, T., Smith, P.A. (1977). The 
spectrum of thyroid disease in a community: the Whickham 
survey. Clin End.(7), 481–493.

Villar, H.C., Saconato, H., Valente, O., Atallah, A.N. (2007). 
Thyroid hormone replacement for subclinical hypothyroidism. 
Cochrane database syst rev. CD003419.

Wiersinga, W.M. Hypothyroidism and myxedema coma. In 
Jameson J.L., DeGroot, L.J., (Eds.), Endocrinology: adult and 

pediatric. (6th rev. ed.). Philadeplphia, PA: Suanders, 2010: pp. 
1607. ISBN: 978-1-4160-5583-9. Retrieved from http://books.
google.com.


