Management of Sub clinical hypothyroidism and L-thyroxine treatment in susceptible patients. A Systematic Review
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Abstract
Subclinical hypothyroidism (SCH) defined as the clinical status of elevated serum TSH levels (>10 mU/l)) with normal levels of serum thyroxine (T4) and tri‑iodothyronine (T3) and is a more common disorder than primary hypothyroidism with a prevalence of 1.4–7.8% in older populations, prevalence being and even greater among women. The high prevalence depends upon age, gender and ethnic background.  The untreated patients are followed up after two months and TSH was repeated and those with TSH value >10 mU/l are recommended L-Thyroxine hormone replacement therapy. The patients whose TSH value are at the normal range, are also recommended at least repeat TSH value annually. Also, patients are suggested to take iodized salt, and diet rich in iodine locally available. Further, mass screening of thyroid profile is needed to be done at different populations and ethnic backgrounds.
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Introduction
 Subclinical hypothyroidism (SCH) or mild thyroid failure is defined as an elevated serum TSH level in the setting of normal total or free T4 and T3 levels [1]. It is a common clinical problem or under activity of thyroid hormone with an overall prevalence of 4–10% in the general population, depending upon age and gender [2]. Recently, study was conducted at the mountainous valley of Kashmir- northern part of India, where prevalence of subclinical hypothyroidism in females was observed much higher than males of different populations of world (3, 4).  The consequences of SCH are variable at several levels and may depend on the duration and the degree of elevation of the serum TSH. Possible consequences of subclinical hypothyroidism are cardiac dysfunction[5,6,7],  erythrocyte abnormalities , anemia (8) low-density lipoprotein cholesterol[9], systemic-hypothyroid symptoms[10], neuropsychiatric symptoms[11] and progression to overt, symptomatic hypothyroidism[12].The data regarding these potential consequences of untreated subclinical hypothyroidism are controversial . However, a number of important questions about SCH remain, including whether it increases cardiovascular (CV) risk or mortality, whether it negatively influences metabolic parameters and whether it should be treated with L -thyroxine [13]. To answer these open questions, European Thyroid association has recently conducted study and framed some guidelines regarding this except children and pregnancy, separate guidelines was formulated (13,14).

Subclinical hypothyroidism (SCH) should be considered in two categories according to the elevation in serum thyroid stimulating hormone (TSH) level: mildly increased TSH levels (4.0–10.0 mU/l) and more severely increased TSH value (>10mU/l). The untreated susceptible patients where repeated full thyroid hormone profile and anti-thyroid peroxide antibodies after 2-3 months as a follow up. Patients with TSH value >10mU/l and other parameters of thyroid profile normal are treated and named as subclinical hypothyroidism. In younger SCH patients (serum TSH <10 mU/l) with symptoms suggestive of hypothyroidism, a trial of L -thyroxine replacement therapy should be considered. For such patients who have been started on L -thyroxine for symptoms attributed to SCH, response to treatment should be reviewed 3 or 4 months after a serum TSH within reference range is reached. If there is no improvement in symptoms, L -thyroxine therapy should generally be stopped. Age-specific local reference ranges for serum TSH should be considered in order to establish a diagnosis of SCH in older people. The oldest old subjects (> 60 years) with elevated serum TSH ≤ 10 mU/l should be carefully followed with a wait-and see strategy, generally avoiding hormonal treatment. If the decision is to treat SCH, then oral L -thyroxine, administered daily, is the treatment of choice. The serum TSH should be re-checked 2 months after starting L –thyroxine therapy, and dosage adjustments made accordingly. The aim for most adults should be to reach a stable serum TSH in the lower half of the reference range (0.4–2.5 mU/l). Once patients with SCH are commenced on L -thyroxine treatment, then serum TSH should be monitored at least annually thereafter (13). In order to help patient care. To minimize confusion among general public and clinicians, regarding screening, management and levothyroxine hormone replacement therapy, we conducted this systematic review, to keep abreast and made people aware regarding this deficiency and its treatment.


Methodology
We started to prepare list of all pertinent topics related to SCH and conducted complete review of literature, carrying out a systematic PubMed , Google Scholar and Medline search for original and review articles published from 1990 through Dec 2017. For our Medline search, we entered in various combinations the terms hypothyroidism, Iodine, thyrotropin (TSH), L -thyroxine, SCH, goiter, replacement therapy, CV risk, heart, dyslipidemia, Anemia, obesity, mental health, quality of life, drugs. The quality of the literature concerning each aspect of the statement was graded as high (randomized controlled trial (RCT) evidence – level 1); moderate (intervention short of RCT or large observational studies – level 2), or low quality (case series, case reports, expert opinion –level 3) [4, 5]. The strength of each statement was classified as strong (S – a recommendation) or weak (W – suggestion), depending upon the clinical significance and weight of opinion favoring the statement. Strong recommendations are clinically important best practice and will be applied to most patients in most circumstances, whereas weak statements should be considered by the clinician and will be applicable best practice only to certain patients or in certain circumstances.

Symptoms of Subclinical hypothyroidism

Common symptoms are seen in SCH patients like fatigue, cold intolerance, constipation, dry skin, and weight gain etc. (35). Migraine or tension type headache has been studied in ethnic population of Kashmir valley in hypothyroidism patients (36)

Diagnosis of Subclinical Hypothyroidism

Investigation of Serum TSH levels.
The population prevalence of SCH amounts to approximately 5–10%, being more frequent in women and with increasing prevalence with advancing age [14-18]. SCH is also more frequent in individuals of Caucasian origin and in mountainous regions [16-18]. SCH is generally classified in two categories according to serum TSH level: mildly increased TSH levels (4.0–10.0 mU/l) and more severely increased serum TSH concentrations (>10.0 mU/l) [19, 20]. Subclinical hypothyroidism, also called mild hypothyroidism, is a term used for a condition in which there are small elevations in thyroid-stimulating hormone (TSH), yet normal circulating levels of thyroid hormones. This condition is more common in the elderly and is found twice as often in women as in men.[21,22] While it is uncommon in younger persons; by the age of 65 years, the overall prevalence of the disorder is about 17% in women and 7% in men.[23].

Screening and Diagnosis 

Determination of the serum TSH level is the most sensitive test for the diagnosis of hypothyroidism. An elevated TSH is the marker of subclinical hypothyroidism. If on repeated measure, serum TSH is still outside the reference range, a serum fT4 level should be checked. The majority of the patients with autoimmune hypothyroidism will have measureable, and often high, titers of antibodies reacting with thyroid peroxidase or thyroglobulin. In women with subclinical hypothyroidism, measurement of serum antithyroid peroxidase antibodies may be useful to predict the likelihood of progression to overt hypothyroidism. [24, 25] Most sophisticated automatic analyzer like ECLIA 2010(Germany) and Abbott (USA) chemiluminisence analyzers has been used for assessing thyroid function tests in super specialized laboratories of hospitals. Radioimmunoassay (RIA) method has also been used for assessing thyroid function test in some tertiary care hospital setting. The diagnosis can be done when there is any increase or decrease in the range values of these parameters (TSH, T3, T4, FT3, FT4), as provided by European Thyroid Association and American endocrine society. [26-28]. 


Management of Subclinical hypothyroidism.

There is considerable debate about whether or not subclinical hypothyroidism should be treated[29,30].The natural history of this condition suggests that although some may have their serum TSH level revert to normal without therapy, a significant proportion of patients with subclinical hypothyroidism progress to overt hypothyroidism, especially if their serum TSH concentration is >10 mU/L and their serum anti-thyroid peroxidase (TPO)antibody level is high[8,25] .Furthermore, there is compelling evidence that subclinical hypothyroidism may have adverse clinical consequences, especially after menopause in women. An association between subclinical hypothyroidism and elevated total and low-density lipoprotein cholesterol levels has been shown; these levels improved after treatment with L-T4 [31]. The Rotterdam study found that subclinical hypothyroidism (defined as a TSH level>4mU/L) is an independent risk factor for atherosclerosis and myocardial infarction in postmenopausal women [32, 33]. While a prospective study following up individuals 65years of age or older for more than 10years did not show an effect of subclinical hypothyroidism on cardiovascular outcome or mortality. In view of the above, it seems prudent to treat subclinical hypothyroidism with low doses of levothyroxine in menopausal women, keeping in mind that over treating these patients could actually precipitate symptoms of occult if patients have possible symptoms suggestive of hypothyroidism (35, 37).

Conclusion

Mass screening of thyroid hormone profile and TSH value greater than 10 mIU/ml required intervention and proper follow-up. Substantial numbers of patients have risk of SCH which could be converted into primary hypothyroidism and psychiatric problems. These abnormalities should be investigated and corrected and their presence could steer towards thyroid dysfunction allowing its early management. Some authors suggest in their research people with thyroid disorder should have routine screening of hematological, biochemical and hormonal profile assay and simultaneously proper management of this metabolic disease should be provided base on American Endocrinologists guideline and European thyroid association etc.  Doctors and researchers recommend early L-thyroxine hormone replacement to susceptible patients after follow up and screening of TSH value. There is no need to fear from this disease, only locally or externally available foods high in iodine mineral are good source and supplement (3). Proper management and necessary consultation and follow-up is suggested to both treated and untreated susceptible patients, with endocrinologists, to control this deficiency and disorder. 
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