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DKA precipitated by iatrogenic thyrotoxicosis
Abstract
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28 year old compliant man with a history of type I diabetes mellitus and primary
hypothyroidism, presented to the ER for a two day history of fatigue, nausea, vomiting
and abdominal pain. On physical exam, patient was drowsy with a dry skin and normal
temperature. Kussmaul respirations were noted and HR was 120bpm. Laboratory workup
showed glucose of 747, positive serum acetone, creatinine 4, and metabolic acidosis with
anion gap of 64. ABG revealed the following: pH 7.071, PaO2 117.3, PaCO2 20, and
HCO3 5.8 meq/L. Appropriate treatment for DKA was initiated and despite adequate fluid
resuscitation, patient remained tachycardic. EKG showed sinus tachycardia. Upon further
questioning the patient, he reported those 2 weeks prior, he started experiencing erectile
dysfunction and decided on his own to increase his dose of levothyroxine from 300 to 600
mcg per day. Thyroid panel was ordered and it showed a TSH of 0.014 and FT4 of 3.1 so
beta blocker was started. Twelve hours later, his DKA resolved as well as his acute renal
failure and he became hemodynamically stable.
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Conclusion: Thyroid storm and DKA are both potentially fatal especially that DKA may
obscure the typical clinical presentation of thyrotoxicosis. Prognosis varies depending
on whether or not these conditions are detected early and treated sufficiently. Persistent
tachycardia following correction of dehydration in aseptic patients with DKA should raise
the possibility of thyrotoxicosis especially for those known to have a thyroid disease.
Diabetic patients taking thyroid hormones should be made aware of the complications that
may result from excess doses.
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Introduction
Thyrotoxicosis, whether caused by Graves’ disease, toxic adenoma
or toxic multinodular goiter, has been reported as a precipitating factor
for diabetic ketoacidosis in patients with Diabetes mellitus type 1. We
are describing in this report a rare case of DKA triggered by excessive
thyroid hormone intake.

Case description
Our patient is a 28 year old man with a history of type I diabetes
mellitus and primary hypothyroidism diagnosed since childhood. He
presented to the ER with a two days history of fatigue, nausea, vomiting
and abdominal pain. No recent illnesses, ingestions, or skipped doses
of insulin. No obvious precipitating factors. On physical exam, the
patient was drowsy and his physical exam was remarkable for dry
skin and mucous membranes. We noted Kussmaul’s breathing (what
was the respiratory rate??), Blood pressure was XXX and heart rate
was 120 beats per minute. Laboratory workup showed a glucose level
of 747 mg/dL, positive serum acetone, and creatinine level of 4 mg/
dL, and metabolic acidosis with an anion gap of 64. An arterial blood
gas showed the following: pH 7.071, PaO2 117.3, PaCO2 20, and
HCO3 5.8 meq/l. Appropriate treatment for DKA was initiated and
despite adequate fluid resuscitation and resolution of the DKA, the
patient remained tachycardic with an ECG showing sinus tachycardia.
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Upon further questioning of the patient, he reported those 2 weeks
prior to presentation, he started experiencing erectile dysfunction and
increased his dose of levothyroxine from 300 mcg to 600 mcg daily on
his own. Thyroid panel showed a TSH level of 0.014 mIU/L and FT4
level of 3.1 ng/L (normal range being 0.8-1.8 ng/L). A beta blocker
was started with watchful monitoring of the patient’s condition.
Twelve hours later, he became hemodynamically stable and regained
normal kidney function and normal anion gap.

Discussion
DKA may obscure thyrotoxicosis and/or infection, resulting
in a fatal outcome. This case emphasizes that the possibility of
thyrotoxic storm or hyperthyroidism should be considered as soon
as possible, even when the symptoms are not so obvious in patients
with DKA. Detailed history and physical exam may help diagnose
hyperthyroidism; however it may sometimes be obscured. In our
case the presence of hyperthyroidism was suspected early although
masked because of history of noncompliance, and tachycardia which
didn’t improve with aggressive hydration. Thyroid hormones affect
glucose metabolism via several mechanisms. Hyperthyroidism has
been recognized to enhance hyperglycemia.1 One mechanism is the
decreased half-life of insulin, likely due to the increased the rate of
degradation and enhanced release of inactive insulin precursors.2,3
In addition, untreated hyperthyroidism was associated with a
reduced C-peptide to proinsulin ratio suggesting an underlying
defect in proinsulin processing.4 Another mechanism explaining the
relationship is the increase in glucose gut absorption mediated by the
excess thyroid hormones.5,6
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Hyperglycemia is also enhanced in hyperthyroidism via several
mechanisms. Thyroid hormones produce an increase in the hepatocyte
plasma membrane concentrations of GLUT2 which is the main
glucose transporter in the liver, and consequently, contribute to the
increased hepatic glucose output and abnormal glucose metabolism.7,8
Additionally, increased lipolysis is observed in hyperthyroidism
resulting in an increase in FFA that stimulates hepatic gluconeogenesis.
The increased release of FFA could partially be explained by an
enhanced catecholamine-stimulated lipolysis induced by the excess
thyroid hormones.9 Moreover, the non-oxidative glucose disposal
in hyperthyroidism is enhanced resulting in an overproduction
of lactate that enters the Cori cycle and promotes further hepatic
gluconeogenesis. The increase in GH, glucagon and catecholamine
levels associated with hyperthyroidism further contributes to the
impaired glucose tolerance.10-12
It is well known that diabetic patients with hyperthyroidism
experience worsening of their glycemic control and thyrotoxicosis
has been shown to precipitate diabetic ketoacidosis in subjects
with diabetes.13,14 Besides all of the above described mechanisms,
thyroid hormones can indirectly affect glucose metabolism through
modulation of energy homeostasis. Although the underlying
mechanisms have not yet been clearly defined, thyroid hormones have
been shown to alter the expression of uncoupling proteins in brown
adipose tissue involved in effective thermoregulation.15 Herein we
presented the case of exogenous hyperthyroidism precipitating and
being masked by DKA. It is essential to bear in mind the overlap and
of both diseases and to investigate hyperthyroidism in cases of DKA
where suspicion is warranted.

Conclusion
Thyrotoxicosis and DKA are both potentially fatal especially that
DKA may obscure the typical clinical presentation of thyrotoxicosis.
Thyroid hormone affects glucose metabolism via several mechanisms.
It decreases half-life of insulin, reduces the C-peptide/proinsulin
ratio, and increases plasma concentration via intestinal absorption and
hepatic gluconeogenesis. Prognosis is dependent on early diagnosis
and appropriate timing of treatment and intervention. Auto-immune
thyroid disorders are the most common disorders found in patients with
type 1 diabetes mellitus, both hypothyroidism and hyperthyroidism.
Persistent tachycardia following correction of dehydration in aseptic
patients with DKA should raise the possibility of thyrotoxicosis
especially for those known to have a thyroid disease. Diabetic patients
taking thyroid hormones should be made aware of the complications
that may result from excess doses.
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