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Abstract

Although rare but some patients developed hyperthyroidism preceded 
by hypothyroidism after being treated with levothyroxine. I reported a 
35-year-old male who developed hyperthyroidism after getting treat-
ed with levothyroxine for hypothyroidism. Patient showed evident 
clinical and biochemical hypothyroidism with TSH of 175 μU/mL 
and free T4 of 2.7 pmol/L, and started on levothyroxine. Levothyrox-
ine was stopped after 3 years as he had become euthyroid. However, 
over a period of 1 year, he gradually had developed thyrotoxic state 
with TSH less than 0.01 μU/mL and T4 of 26 pmol/L and clinical 
symptoms of thyrotoxicosis. He has now started on methimazole 5 
mg/day and will be followed up in 6 months. Therefore, physicians 
are required to have a frequent assessment of thyroid function test to 
identify the occurrence of this rare entity of swinging from hypothy-
roidism to hyperthyroidism in order to initiate proper treatment.
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Introduction

Development of hypothyroidism following primary hypo-
thyroidism is rare; however, in some circumstance, there is a 
switch in patients with primary hypothyroidism into thyrotoxi-
cosis after being treated with levothyroxine [1]. This is a case 
in which patient with hypothyroidism on levothyroxine spon-
taneously develops hyperthyroidism after stopping the medi-
cine. Here I also discuss a mechanism of situation oscillating 
between hypothyroidism and hyperthyroidism.

Case Report

A 35-year-old patient presented in October 2011 with clinical 

and biochemical hypothyroidism with no preceding symptoms 
of hyperthyroidism. His TSH was 175 μU/mL with free T4 of 
2.7 pmol/L. On the basis of clinical and biochemical evidence, 
the patient started on levothyroxine. On subsequent follow-up 
visits, patient’s symptoms improved along with biochemical 
evidence and we started to cut down levothyroxine gradually 
from 0.25 to 0.137 mg daily and levothyroxine was stopped in 
2015 as he had become euthyroid.

However, over the period of 1 year, the patient developed 
symptoms of hyperthyroidism, i.e. increased nervousness, pal-
pitation, weight loss of 10 pounds in 1 month with a normal 
appetite, heat intolerance, dry eyes and brittle nails.

Biochemically, his TSH was less than 0.01 μU/mL, T3 was 
11.3 pmol/L, free T4 was 26 pmol/L, TPO antibodies were less 
than 600 and thyroglobulin antibodies were 557 (elevated). On 
the basis of clinical and biochemical hyperthyroidism, patient 
started on anti-thyroid drug and will be followed up. Patient’s 
investigations are summarized in Table 1.

Discussion

TSAb and hyperthyroidism develop unexpectedly in some pa-
tients with hypothyroidism that is caused by TBAb. This shift 
in thyroid function occurs only rarely in a disease that is, in 
itself, rare [1]. Takasu and Matsushita reported the LT4-asso-
ciated increase in TSAb and the development of hyperthyroid-
ism in hypothyroid patients [2]. In another patient, who swung 
between hypo- and hyperthyroidism, TSAb activity was first 
detected after LT4 therapy for hypothyroidism [3]. Therefore, 
on the basis of these reports, it is assumed that in a small group 
of people, there is an increase in ongoing thyroid autoantibody 
responses as well as the de novo appearance of TSAb in HT 
patients with or without TBAb [4].

Sandra and Basil suggested the hypothesis that levothy-
roxine leads to increase in TSAb based on the mechanism in-
volving dendritic cell and T-regulatory cell [4].

A brief review of the dendritic cell and T-regulatory 
cell and their interaction is described. Dendritic cells are the 
antigen-presenting cells of the immune system. Their main 
function is to process antigen material and present it on the 
cell surface to the T cells of the immune system. Whereas the 
primary function of T-regulatory cells was originally defined 
as prevention of autoimmune diseases by maintaining self-
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tolerance [5].
Dedecjus and Stasiolek in their study provide an evidence 

that the thyrometabolic status has an influence on the pheno-
type and function of human peripheral blood dendritic cells 
and increase in co-stimulatory molecules to initiate antibody 
production [6].

Polarized dendritic cells lead to impaired functional T-
regulatory changes that potentially permit the emergence of 
pathogenic autoantibodies [7] such as TSAb. It should be ap-
preciated that the range of thyroid hormones is narrower for 
a particular individual than the normal range for a population 
[8]. Consequently, despite the goal of treatment to “normal-
ize” thyroid hormone levels, serum T4 may be elevated for a 
particular individual, and the resulting hyperthyroidism will 
adversely impact dendritic cell and T-regulatory function [4], 
therefore, leading to a switch from hypothyroidism to hyper-
thyroidism.

Conclusion

Although flipping from hypothyroidism to hyperthyroidism is 
an unusual presentation, frequent assessment of thyroid func-
tion in patients with clinical symptoms of thyroid dysfunction 
along with measurement of TBAb and TSAb is contributory in 
identifying this rare clinical entity of fluctuating hypothyroid-
ism and hyperthyroidism and initiating appropriate therapy.
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Table 1.  Summary of Investigations

Date TSH (μU/mL) Free T4 (pmol/L) Levothyroxine
October 2011 175 2.7 Started on 0.25 mg
January 2012 25 18 0.25 mg
February 2012 0.19 21 0.15 mg
January 2013 0.12 24 0.137 mg
March 2014 0.02 22 0.137 mg
February 2015 0.24 Normal
May 2015 0.07 Normal Stopped
July 2015 0.01 Normal None
November 2015 Less than 0.01 Normal with 8.1 FT3
May 2016 Less than 0.01 26 Started on methimazole 5 mg


