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Decreased Level of Fasting Blood Sugar in a Thyrotoxic
Patient after Treatment with Methimazole- A case report
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Thyrotoxicosis is the name given to the clinical manifestations of the excess
of thyroid hormones in the bloodstream. Thyrotoxicosis may induce increased
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Authors intolerance in hyperthyroidism is 44-65% and may reverse to normal values
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Mousa-Ali Reza Hadjzadeh', woman who presented with thyrotoxicosis with enhanced FBS. The patient
Kosar Bavarsad?, had mild elevated FBS (110 mg/dl) when she had severe thyrotoxicosis. After
Mahdiyeh Hedayati-Moghadam?®, treatment with methimazole blood glucose level decreased to 85 mg/dl and
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Introduction

Thyroid hormones are the important regulators of
blood glucose [1,2]. Therefore, in
hyperthyroidism and thyrotoxicosis which are
commonly associated with excessive quantities of
endogenous or exogenous thyroid hormones,
glucose metabolism is impaired. Although, the
exact underlying mechanisms for this impairment
are not fully elucidated, a number of mechanisms
have been provided including elevation in 3 cells
mass, increase in intestinal glucose absorption,
decrease in peripheral insulin sensitivity, decrease
in the response of beta cells to glucose by insulin,
and increase in insulin clearance [1,3]. The
previous studies have shown that the prevalence
of glucose intolerance in hyperthyroidism is 44-
65% and may reverse to normal values after
achieving euthyroid status [4,5]. We report here a
patient with thyrotoxicosis and mild enhanced
FBS.

Case Presentation

A 34 years old Iranian woman was presented in
the clinic with symptoms and signs of
thyrotoxicosis. It took about two months from the
onset of the disease until the patient's visit. The
patient's weight was 71 kg in the first visit, which
reached 73.5 kg in the second visit and remained
the same in the third visit. The patient's blood
pressure was in the range of 120 at each visit,
which was not considered due to the fact that there
were no significant changes. She was requested to
have CBC including RBC, platelets, hemoglobin,
hematocrit; FBS, thyroxin (T4) and thyroid
stimulating hormone (TSH) were also measured
(Table 1, Report 1). Thirty mg/day methimazole
was prescribed for her. The patient came back
after using this drug for six weeks and all the
factors were measured again (Table 1, Report 2).
By evaluation of clinical and biochemical
parameters, the dose of methimazole was
decreased to 10 mg/day for four weeks when she
had another blood test for biochemical
parameters. The results are presented as report 3.
At this time 5 mg/day methimazole was
prescribed for her as a maintenance dose and she
was requested to refer to the clinic after 2 months.
Therefore, results of different reports showed
severe thyrotoxicosis patient with high serum
level of T4 (24.9 ng/dl), low serum level of TSH

(0.01 mIU/L) and normal serum level free T4 (2.2
ng/dl) and mild elevated FBS (110mg/dl) in the
first visit had. After treatment with methimazole,
blood glucose and T4 levels in this patient
decreased to 85 mg/dl and 8.2 pg/dl, respectively.
Glucose and T4 levels were normal and they were
reported 82 mg/dl and 7.5, respectively in the
third visit. To some extent we can claim that
severe thyrotoxicosis can increase FBS mildly
and taking methimazole will restore it to a normal
range. Furthermore, methimazol treatment
doesn’t changed free T4 and TSH serum levels.

Table 1: Hematological parameters and hormone
concentration in the thyrotoxic patient before and after
treatment with methimazole

Test Repo Repo Report3
rt 1 rt 2
WBC 4.4 5.5 6.6
(10*3/ul)
RBC 4.9 4.6 4.4
(10*6/ul)
Platelets 259 257 242
(10*3/ul)
Hemoglo 13.6 12.8 13.2
bin (g/dl)
Hematocr 40.6 37.7 40.1
it (%)
FBS 110 85 82
(mg/dl)
T4 (ng/dl) 249 82 7.5
TSH 0.01 0.02 0.03
(mlIU/L)
Free T4 2.2 1.2 0.9
(ng/dl)

Serum levels of hematological parameters and
hormone concentration in thyrotoxic patient before
methimazole treatment (Report 1), after using the 30
mg/day methimazole for six weeks (Report 2) and
after using the 10 mg/day methimazole for 4 weeks
(Report 3).

WBC, white blood cells; RBC, red blood cells; FBS,
fasting blood sugar; T4, thyroxine; TSH, thyroid
stimulating hormone; mlIU/L,
milli International Unit/Liter.

Discussion

The diagnosis of thyrotoxicosis has been
standardized based on symptomatic severity and
the levels of thyroxine (T4) and triiodothyronine
(T3) [6]. Increase in the serum level of T4 and
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decrease in the TSH level presented in the results
of this study confirmed thyrotoxicosis in a woman
who referred to the clinic before usage of any
antithyroid drugs. While mild thyrotoxicosis may
not cause any symptoms, more Ssevere
thyrotoxicosis shows major clinical
manifestations such as: weight loss, increased
heart rate, arrhythmia, tremor and intolerance to
heat [6]. These symptoms occur as response to the
increased amount of thyroid hormones and
increased sensitivity of adrenergic receptors to
catecholamines in  hypermetabolic  states.
Accordingly, signs and symptoms of
thyrotoxicosis including hand tremor, weight
loss, warmth and sweating, anxiety, tachycardia,
hyperreflexia and minimally enlarged thyroid
gland were diagnosed in our patient who referred
to the clinic. Moreover, in this case, low TSH and
high T4 levels were combined with a mild
hyperglycemia, one of the metabolic effects of
excess thyroid hormones. Measurement oral
glucose tolerance test and analysis of glucose and
insulin curves in thirty-eight patients with
hyperthyroidism and  twenty-six  healthy
volunteers determined the prevalence of glucose
intolerance in hyperthyroid patients was higher
than healthy volunteers [3].

In our patient, mild elevated blood glucose was
corrected after treatment with methimazole.
Methimazole, as an anti-thyroid drug, reduces the
production of thyroid hormones by interfering
with the tyrosine iodination, by inhibiting the
iodotyrosyl residues from the coupling and
interfering with the oxidation of the iodide ion
and iodotyrosyl groups. It has been shown that
thyrotoxicosis and diabetes mellitus mutually
influence each other. Diabetic patients compared
with the normal population have higher incidence
of thyroid disorders [7,8]. On the other hand, in
hyperthyroidism glycemic control is worsened
and insulin requirements are increased. Also,
there are increased intestinal glucose absorption
and probably increased insulin resistance. Indeed,
thyrotoxicosis may unmask latent diabetes [3,9,
10]. An in vitro study determined methimazole
improved increased metabolism of glucose and
glutamine caused by thyroid hormones in normal
lymphocytes [11]. Tene (Year) reported in
patients with Graves’ disease for four months

methimazole treatment increased insulin
sensitivity from 3.47 to 6.39 mg/kg/min [12]

The finding of this study same as some other
pronounced investigations demonstrated the
importance of thyroid hormones in regulation of
blood glucose. Furthermore, in this study, it was
recognized for the first time that taking different
doses of methimazole in a severe thyrotoxicosis
case will restore FBS to a normal range.

Conclusion

Mild hyperglycemia may co-exist with
thyrotoxicosis and return to normal when the
patient becomes euthyroid. Thus, early detection
and treatment of thyroid hormones oversecretion
could resolve the complications of thyrotoxicosis
as well as associated hyperglycemia.

Conflict of interest
The authors report no conflict of interest.

References

[1]De Vito P, Candelotti E, G Ahmed R, Luly P, J
Davis P, Incerpi S, et al. Role of thyroid hormones
in insulin resistance and diabetes. Immunol Endocr
Metab Agents Med Chem. 2015 15(1):86-93.

[2] Tadasu I, Katsumi F, Tazue H, Yasushi T, Tatsuo
T, Hiroto M, et al. Acute effect of thyroid hormone
on insulin secretion in rats. Biochem Pharmacol.
1990 40(8):1769-71. https://doi.org/10.1016/0006-
2952(90)90354-N

[3]Roubsanthisuk W, Watanakejorn P, Tunlakit M,
Sriussadaporn S. Hyperthyroidism induces glucose
intolerance by lowering both insulin secretion and
peripheral insulin sensitivity. J Med Assoc Thai.
2006 89(5):S133-S40. PMid: 17718254

[4]Doar J, Stamp T, Wynn V, Path F, Audhya T.
Effects of oral and intravenous glucose loading in
thyrotoxicosis: studies of plasma glucose, free fatty
acid, plasma insulin and blood pyruvate levels.
Diabetes. 1969 18(9):633-9.
https://doi.org/10.2337/diab.18.9.633,
PMid:5821061

[5]Yang L, Shen X, Yan S, Yuan X, Lu J, Wei W.
HbAlc in the diagnosis of diabetes and abnormal
glucose tolerance in patients with Graves’
hyperthyroidism. Diabetes Res Clin Pract. 2013
101(1):28-34.
https://doi.org/10.1016/j.diabres.2013.04.008,
PMid: 23684448



Decreased Level of Fasting Blood Sugar in a Thyrotoxic ...

Melmed S, Polonsky K, Larsen P, Kronenberg H.
Williams Textbook of Endocrinology: Elsevier
Saunders; 2011.

[6] Wu P. Thyroid disease and diabetes. Clin Diabetes.
2000 18(1):38.

Wang C. The Relationship between Type 2 Diabetes
Mellitus and Related Thyroid Diseases. J Diabetes
Res. 2013 (2013), 9.
https://doi.org/10.1155/2013/390534,
PMid:23671867, PMCid:PMC3647563

[7]Hage M, Zantout MS, Azar ST. Thyroid disorders
and diabetes mellitus. J Thyroid Res. 2011;2011.
http://doi.org/10.4061/2011/439463,
PMid:21785689, PMCid:PMC3139205

[8]Brenta G. Diabetes and thyroid disorders. Br
J Diabetes Vasc ~ Dis. 2010 10(4):172-7.
https://doi.org/10.1177/1474651410371321.

[9] Werner M, Rosa LC, Romaldini J, Curi R.
Metabolism of glucose and glutamine in
lymphocytes from Graves' hyperthyroid patients:
influence of methimazole treatment. Cell Biochem
and function. 1996;14(2):97-104.
https://doi.org/10.1002/cbf.654.12. Tene C, Zarate
A, Basurto L, Islas S, Revilla C, Ochoa R, Galvan
R, Santos P. Correction of insulin resistance in
methimazole-treated patients with Graves disease.
Rev Invest Clin. 2001 Nov 1;53(6):531-5. PMid:
11921526

10




