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Prevalence of Residual Symptoms of Hypothyroidism after

Normalisation of Thyroid Stimulating Hormone and Their Corre-

lation with Anti Thyroid Peroxidase Antibody Titre and the Final

Outcome on Treatment of Hypothyroidism

Abstract:

An institution-based cross-sectional observation study was carried at the outpatient facility of the department

of endocrinology and metabolism of IPGME&R, Kolkata, India during the period January 2020 to June 2020 to

study the frequency of persistent symptoms in patients with subclinical and overt hypothyroidism after normalisation

of thyroid stimulating hormone and also to determine the correlation of anti thyroid peroxidase antibody titre and

final thyroid stimulating hormone with residual symptoms of  hypothyroidism. The study involved 25 patients with

overt hypothyroidism and 25 patients with subclinical hypothyroidism. Clinical evaluation, estimation of Billewicz

score and measurement of serum thyroid stimulating hormone and free T4 were done before initiation of  laevothyroxine

and again after normalisation of thyroid stimulating hormone. Anti thyroid peroxidase antibody titre was also obtained.

After normalisation of thyroid stimulating hormone, 68% patients with overt hypothyroidism and 56% patients

with subclinical hypothyroidism had residual symptoms. Although the anti thyroid peroxidase antibody levels were

significantly higher in those with overt hypothyroidism as compared to those with subclinical hypothyroidism, the titre

did not influence the final Billewicz score or residual symptoms. A positive correlation was found between final

thyroid stimulating hormone and persistent symptoms, but it was not statistically significant (p = 0.222). Persistence

of one or more symptoms of hypothyroidism despite normalisation of thyroid stimulating hormone with laevothyroxine,

is a commonly encountered clinical problem. Anti thyroid peroxidase antibody titre and final thyroid stimulating

hormone level did not have a statistically significant correlation with residual symptoms in this study.

Key words: Billewicz score, overt hypothyroidism, subclinical hypothyroidism, antibody, thyroid peroxidase,

laevothyroxine.

Introduction:

Subclinical hypothyroidism (SCH) and overt hy-
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cal practice with a population prevalence of 5-10 %, being

more common in females1. Autoimmune thyroiditis or

Hashimoto thyroiditis is by far the most common aetiology

of hypothyroidism, accounting for 80-90% cases, and is

characterised by the presence of anti thyroid peroxidase

(TPO) and / or anti thyroglobulin antibodies in the serum.

Laevothyroxine supplementation is the established standard

of care in hypothyroidism irrespective of aetiology, with the

therapeutic goal being a thyroid stimulating hormone (TSH)

in the lower half of the reference range2,3.

Serum TSH is the most sensitive marker of ad-

equate laevothyroxine replacement, and it demonstrates and

inverse log linear relationship with serum T4 levels.

Exceptions to this general rule are central hypothyroidism,

congenital hypothyroidism in the first few months of life and

iatrogenic hypothyroidism in a patient with Graves disease2,3.

Although normalisation of TSH is easily achieved

in most patients, persistence of symptoms attributable to

hypothyroidism is common in practice. Such residual symp-

toms may be a consequence of associated comorbidities

such as anaemia, vitamin D deficiency and somatoform dis-

orders, or may truly reflect persistent hypothyroidism at

the tissue level despite a normal serum TSH and free T41.

T3 is the active form of thyroid hormone and is

around 3 times more potent than T4 in activating the thy-

roid hormone receptors TR alpha and beta1. T3 or

liothyronine is not used for treating hypothyroidism due to

its shorter half-life, necessitating multiple daily dosing and

frequent blood sampling for monitoring. T4 on the other

hand has a long half-life of 7 days, permitting once daily

dosing and stable serum levels, which serve as a steady

pool for conversion to active T3 at the tissue level. This

conversion of T4 to T3 is mediated by certain selenium

containing enzymes known as deiodinases, mainly type 2

and to a lesser extent type 1 deiodinase. In euthyroid indi-

viduals, 80 % of the circulating T3 is derived from periph-

eral deiodination and only 20% from direct glandular se-

cretion.

Type 2 deiodinase or D2 is located intracellularly

in the endoplasmic reticulum, and is expressed in various

tissues such the brain, pituitary, thyroid, skeletal muscle,

heart, placenta and brown adipose tissue. D2 is upregulated

in the setting of hypothyroidism and serves to maintain ad-

equate intracellular T3 levels in the face of falling serum T4

levels1. Genetic polymorphisms of D2 can effect its enzy-

matic activity and result in inadequate cellular T3 concen-

trations despite adequate T4 replacement4. This may ex-

plain persistence of certain symptoms of hypothyroidism

such as fatigue, myalgia, anorexia and cold intolerance even

after normalisation of TSH5,6.

Further studies are needed to establish the role of

T3 supplementation in patients who have persistent symp-

toms of hypothyroidism even despite achieving a normal

TSH with laevothyroxine treatment. This would bypass the

deiodinase step and ensure adequate tissue levels of T3.

Another issue which needs to be looked at, is the role played

by anti TPO antibodies in the symptomatology of hypothy-

roidism. It is well known that in addition to serving as a

marker of the autoimmune process, these antibodies do

have a pathogenic role in Hashimoto thyroiditis. Anti TPO

antibodies can fix complement, facilitate antigen presenta-

tion to T cells and promote antibody dependent cell medi-

ated cytotoxicity1.

The usual therapeutic end point in patients with hy-

pothyroidism is a TSH level in the lower half of the refer-

ence range, about 0.4 - 2.5 mIU/l. It is also worthwhile to

examine if achieving a TSH close to the lower limit of the

reference range helps in mitigating some of the residual

symptoms of hypothyroidism.

In this study, we have attempted to study whether

anti TPO antibody levels and the final TSH achieved with

laevothyroxine supplementation were higher in hypothyroid

patients with residual symptoms, in comparison to those

without any residual symptoms. We have also estimated

the  Billewicz score (BS) – a validated symptom score for

hypothyroidism, both before and after optimal treatment
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with laevothyroxine.

Materials and Methods:

Study design – This study was a tertiary institu-

tion-based cross-sectional observation one, conducted at

the outpatient facility of the department of endocrinology

and metabolism of IPGME&R and SSKM Hospital,

Kolkata, over a period of six months (January 2020 to

June 2020). Fifty treatment naïve adult patients of primary

hypothyroidism were selected by simple random sampling,

of which 25 had OH and 25 had SCH. Of these 50 cases,

44 were female and 6 were male. Exclusion criteria were

pregnancy, age below 18, iatrogenic hypothyroidism fol-

lowing thyroidectomy, radioiodine ablation or antithyroid

drugs, and prior or ongoing laevothyroxine treatment.

Objectives of the study – (a) To study the fre-

quency of persistent symptoms of hypothyroidism in pa-

tients with SCH and OH after normalisation of TSH. (b)

To determine the correlation between anti TPO antibody

titre and residual symptoms of hypothyroidism. (c) To de-

termine whether the final TSH achieved with laevothyroxine

supplementation has any correlation with persistent symp-

toms of hypothyroidism.

Study technique and methods of data collec-

tion – After proper informed consent, all patients were

subjected to clinical assessment of symptoms and signs of

hypothyroidism, and estimation of serum TSH, free T4, anti

TPO antibody titre. The BS, a validated clinical score for

hypothyroidism was calculated for each patient. Subse-

quently, laevothyroxine therapy was initiated and the dose

was adjusted if needed to achieve a serum TSH within the

normal reference range ( 0.4 - 4.0 mIU/l ).  Each of the 25

patients with SCH satisfied the criteria for treatment initia-

tion as per standard guidelines3,7. Repeat clinical and bio-

chemical evaluation was performed after normalisation of

TSH, with particular attention to any residual symptoms of

hypothyroidism. Change in body weight during the course

of treatment was noted. The BS was re-estimated and a

repeat serum free T4 obtained. For most patients,

normalisation of TSH occurred by 8 weeks, while in some

it required 12-24 weeks with adjustment of laevothyroxine

doses. Adequate compliance with therapy was ensured at

each visit. Patients were instructed to take the laevothyroxine

tablets 1 hour prior to breakfast and to avoid interfering

medications for 4 hours. The BS was calculated as de-

picted in Table 18.

The maximum and minimum possible scores are

67 and – 47 respectively9. The BS was estimated in each

patient prior to starting laevothyroxine and after

normalisation of TSH and the reduction in the score was

noted.

Statistical methods – Continuous variables are

expressed as mean, median and standard deviation and com-

pared across the groups using Mann-Whitney ‘U’ test10.

Association between continuous variables captured using

Spearman’s rank correlation coefficient. The statistical soft-

ware SPSS version 20 has been used for the analysis. An

alpha level of 5% has been taken ie, if any p-value is less

than 0.05 it has been considered as significant.

Results:

The study involved 50 cases of which 25 had OH

defined as an elevation of TSH with free T4 below the lower

limit of normal, and 25 had SCH defined as an increased

TSH with normal free T4 levels. Of the 50 cases, 44 were

female and 6 were male. The age of the patients varied

from 18 to 69 years. TSH, free T4 and anti TPO antibody

were estimated by chemiluminescence and their reference

ranges were as follows :

TSH : 0.4 - 4 mIU/l

Free T4 : 0.8 - 1.9 ng/dl

Anti TPO antibody : < 34 IU/l

Anti TPO antibody was positive in 45 cases, and

negative in 5 cases. Amongst those with detectable anti TPO

antibodies, the titre ranged from 38.4 - 250 IU/l. The mean

anti TPO antibody titre in those with OH and SCH was



128.48 IU/l ( SD : 62.77 IU/l ) and 101.17 IU/l ( SD :

189.6 IU/l ) respectively (p < 0.001).

The mean initial BS in patients with OH and SCH

was 3.80 ( SD : 23.33 ) and – 24.92 ( SD : 22.93 ) re-

spectively (p < 0.001).

62% of patients had one or more persistent symptoms at-

tributable to hypothyroidism even after achieving a normal

TSH.

Amongst those residual symptoms, 17 had OH and

14 had SCH. In other words 68% patients with OH and

All the patients with SCH satisfied criteria for treat-

ment initiation as per standard guidelines. Twenty-four pa-

tients had one or more symptoms, 18 had goitre and 21

had TSH more than 10 mIU/l. The most common symp-

toms encountered in patients with SCH were anorexia, fa-

tigue, myalgia, paresthesia, dry skin and constipation.

After normalisation of TSH with laevothyroxine

treatment, the 50 cases were divided into 2 subgroups–

those with residual symptoms of hypothyroidism (n = 31)

and those without any residual symptoms (n = 19). Thus

56% patients with SCH had residual symptoms.

The mean final BS in the OH and SCH groups were

–37.04 ( SD : 11.58) and –41.76 ( SD : 9.73 ) respectively

( p = 0.145 ).

The mean reduction in BS in the OH and SCH

groups were 40.84 ( SD : 23.60) and 13.08 (SD : 13.04)

respectively ( p < 0.001 ) (Table 2).

Thus it can be seen that although the initial BS and

the reduction in the score with treatment were significantly

larger in those with OH as compared to those with SCH,

Table 1 – Showing Billewicz Score as Calculated

Symptoms/ signs Present Absent 

 

Symptoms : 

   Diminished sweating 

 

 

6 

 

 

– 2 

   Dry skin 3 – 6 

   Cold intolerance 4 – 5 

   Weight gain 1 – 1 

   Constipation 2 – 1 

   Hoarseness 5 – 4 

   Deafness 2                            0 

Signs :   

   Slow movements 11 – 3 

   Coarse skin 7 – 7 

   Cold skin 3 – 2 

   Peri-orbital puffiness 4 – 6 

   Pulse rate 4 – 4 

   Ankle jerk 15 – 6 
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the final score after normalisation of TSH was not statisti-

cally different between the two groups.

It was noted that some patients in both groups had

residual symptoms despite achieving a final BS of – 47,

which is the minimum possible score. This can be explained

by the fact that the BS does not take into account certain

symptoms like anorexia, fatigue, alopecia, menstrual irregu-

relation between anti TPO antibody titre and the final BS

was not found in this study (correlation coefficient = 0.048

and p = 0.739). The mean anti TPO antibody titre in pa-

tients with and without residual symptoms was 118.5 IU/l

(SD : 169.41 IU/l) and 108.83 IU/l (SD : 76.22 IU/l) re-

spectively (p = 0.810). Thus it can be seen that although

the anti TPO antibody levels were significantly higher in those

Table 2 – Showing Various Parameters in Both Overt Hypothyroidism and Subclinical

Hypothyroidism Groups

larity and myalgia. A final score of – 47 was observed in

26 out of the 50 cases (11 with OH and 15 with SCH).

A positive correlation was found between age and

final BS (correlation coefficient = 0.246, p = 0.085 ), which

however was not statistically significant.

The mean final BS in females and males was –39.59

and –38.0 respectively (p = 0.809). Nearly all patients

had a decrease in body weight over the period of treat-

ment, with mean weight loss being –2.54 kg in the OH

group and –0.38 kg in the SCH group ( p < 0.001 ). The

mean dose of laevothyroxine needed to normalise TSH

was 101.12 mcg (SD : 19.32 mcg) in the OH group and

57.02 mcg (SD : 13.59 mcg) in the SCH group ( p <0.001)

(Table 2).

Correlation between anti TPO Ab titre and

residual symptoms – A statistically significant positive cor-

with OH as compared to those with SCH, the titre did not

influence the final BS or residual symptoms.

Correlation between final TSH and residual

symptoms – The mean final TSH in those with and without

residual symptoms was 1.86 mIU/l ( SD : 0.83 mIU/l ) and

1.53 mIU/l ( SD : 0.63 mIU /l ) respectively ( p = 0.222).

Thus, a statistically significant correlation between final TSH

and persistent symptoms was not found in this study.

Discussion:

Auto-immune hypothyroidism due to Hashimoto thy-

roiditis is an extremely common disorder encountered in

routine clinical practice and has a population prevalence of

5-10%. Although it is easily treatable with once daily

laevothyroxine supplementation, there are some challenges

which clinicians often face during the course of treatment.
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Parameter OH group ( mean ± SD) SCH group (mean ± SD) 

Initial Billewicz score 3.8 ± 23.33 - 24.92 ± 22.93 

Final Billewicz score - 37. 04 ± 11.58 - 41.76 ± 9.73 

Change in Billewicz score 40.84 ± 23.60 13.08 ± 13.04 

Anti TPO Ab Titre (IU/l) 128.48 ± 62.77 101.17 ± 189.6 

Decrease in body 

weight ( kg ) 

2.54 ± 1.41 0.38 ± 0.55 

LT4 dose ( mcg ) 101.12 ± 19.32 57.02 ± 13.59 

 



Some patients fail to achieve normalisation of TSH despite

taking an adequate dose of laevothyroxine. The clinician

must rule out non-compliance, interfering medications in-

hibiting the absorption or accelerating the metabolism of

laevothyroxine, TBG excess states such as pregnancy or

use of oral contraceptives, heterophile antibody and macro

TSH interferences, malabsorption syndrome and occasion-

ally a feedback adenoma in long standing hypothyroidism.

Furthermore many patients with OH as well as SCH

have persistence of one or more symptoms of hypothy-

roidism even after normalisation of TSH with LT411,12.

These residual symptoms may be a consequence of inad-

equate T3 concentration at the tissue level6,13, or may indi-

cate coexisting disorders such as anaemia, vitamin D defi-

ciency, PCOS, fibromyalgia and somatisation14. Hence it

is worthwhile to screen for such comorbidities in patients

complaining of persistent symptoms.

Adding T3 (liothyronine) to the regimen of

laevothyroxine to restore tissue levels of the active hor-

mone and ameliorate residual symptoms may be theoreti-

cally attractive15,16. However fluctuating serum levels of T3

due to its short half-life, the need for multiple daily doses

and frequent dose adjustments, and the risk of cardiac

adverse effects such as angina and atrial fibrillation are the

major drawbacks of using liothyronine17. Current guide-

lines do not recommend primary or adjunctive treatment

with T3 in hypothyroidism.

Another approach to deal with persistence symp-

toms of hypothyroidism is lowering of TSH to or just be-

low the lower limit of normal18. However, deleterious ef-

fects of subclinical hyperthyroidism on the bone and heart

is a serious concern19,20.

Anti TPO antibodies are a well known marker of

the auto-immune process in Hashimoto thyroiditis, and are

detectable in over 90 % cases. These antibodies have also

been shown to have some role in the pathogenesis of thy-

roid follicular destruction. Whether high titres of anti TPO

antibodies contribute to the persistence of hypothyroid

symptoms need to be studied.

This study was a tertiary institution-based cross-

sectional observation study, conducted at the endocrinol-

ogy OPD of IPGME&R and SSKM Hospital, Kolkata.

Fifty treatment naïve adult patients with hypothyroidism (25

with OH and 25 with SCH) were treated with once daily

laevothyroxine to achieve a normal TSH. Symptoms and

signs of hypothyroidism, Billewicz hypothyroidism symp-

tom score, body weight, TSH and free T4 were documented

at treatment initiation and after normalisation of TSH. Anti

TPO antibody was assayed at the beginning of the study.

The objectives were to study the frequency of per-

sistent symptoms in patients with SCH and OH after

normalisation of TSH and also to determine the correlation

of anti TPO antibody titre and final TSH with residual symp-

toms of hypothyroidism.

After normalisation of TSH, 68% patients with OH

and 56% patients with SCH had residual symptoms. Over-

all 31 patients had one or more persistent symptoms, of

which 17 had OH and 14 had SCH. A final BS of –47 was

observed in 26 out of the 50 cases (11 with OH and 15

with SCH). The mean final BS in the OH and SCH groups

were – 37.04 (SD : 11.58) and – 41.76 (SD : 9.73) re-

spectively (p = 0.145).

The mean anti TPO antibody titre was significantly

higher in the OH group as compared to the SCH group.  A

statistically significant positive correlation between anti TPO

antibody titre and the final BS was not found in this study

(correlation coefficient = 0.048 and p = 0.739).

The mean anti TPO antibody titre in patients with

and without residual symptoms was 118.5 IU/l ( SD : 169.41

IU/l) and 108.83 IU/l (SD : 76.22 IU/l) respectively (p =

0.810).

The mean final TSH in those with and without re-

sidual symptoms was 1.86 mIU/l ( SD : 0.83 mIU/l ) and

1.53 mIU/l (SD : 0.63 mIU /l ) respectively (p = 0.222).

Thus, a statistically significant correlation between final TSH

and persistent symptoms was not found in this study.
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Conclusions:

Persistence of one or more symptoms of hypothy-

roidism despite normalisation of TSH with laevothyroxine,

is a commonly encountered clinical problem. In this cross -

sectional observation study, 62% patients had some re-

sidual symptoms and 48% had a persistently abnormal BS

despite laevothyroxine treatment.

Although the anti TPO antibody levels were sig-

nificantly higher in those with OH as compared to those

with SCH, the titre did not influence the final BS or re-

sidual symptoms.

The correlation between final TSH and persistent

symptoms, was not statistically significant (p = 0.222). Fu-

ture studies with a larger sample size may further clarify the

role of suppressing TSH to the lower limit of normal for

treating residual symptoms of hypothyroidism. Associated

comorbid conditions such as vitamin D deficiency, anaemia,

fibromyalgia, and psychiatric disorders should always be

identified and treated in this subset of patients.
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