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Thiazide-Induced Hyperglycemia in a 6 Years Old Girl: A 
Case Report and Review of the Literature
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Abstract

Various factors may affect glucose homeostasis in children result-
ing in rare clinical scenarios. Alterations in glucose regulation and 
hyperglycemia may result from pharmacologic interventions and 
the introduction of new medications. Although used most com-
monly to control fluid balance, an uncommon adverse effect of the 
thiazide diuretics is hyperglycemia. We present a 6-year-old girl 
with congenital heart disease who developed clinically significant 
hyperglycemia when a thiazide diuretic was added to her medica-
tion regimen. Previous reports of similar responses are reviewed, 
physiologic mechanisms are postulated, and treatment strategies are 
proposed.
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Introduction

Various factors may be responsible for alterations in glucose 
homeostasis in children. In rare clinical scenarios, alterations 
in glucose regulation and hyperglycemia may result from phar-
macologic interventions and the introduction of new medica-
tions [1-5]. Although used most commonly to control fluid bal-
ance, an uncommon adverse effect of the thiazide diuretics is 
hyperglycemia. We present a 6-year-old girl with congenital 
heart disease (CHD) who developed profound hyperglycemia 
when a thiazide diuretic was added to her medication regimen. 
Previous reports of similar responses are reviewed, physi-
ologic mechanisms are postulated, and treatment strategies are 
proposed.

Case Report

Institutional Review Board approval is not required at Nation-
wide Children’s Hospital (Columbus, OH) for the presentation 
of single case reports. The patient was a 6.5-year-old, 17.75 kg 
girl who was sent to the emergency department after clinical 
blood work revealed an elevated blood glucose level. She had 
originally been brought in for outpatient blood work 1 week 
after the addition of an additional diuretic, chlorothiazide, to 
her medication regimen. The laboratory analysis at the outpa-
tient clinic revealed a blood glucose level greater than 700 mg/
dL. Additional complaints included that she seemed more tired 
than usual and there had been a 2.1 kg weight loss from the 
prior week’s appointment. There was no history of other con-
stitutional symptoms such as fever, cough or diarrhea. Her past 
medical history was significant for a congenital hyperinsulin 
state controlled with oral diazoxide, hypoplastic left heart syn-
drome (HLHS), and coarctation of the aorta. Her past surgical 
history included multiple cardiac procedures for surgical pal-
liation of HLHS including: a stage 1 hybrid procedure in 2009 
which was followed by balloon atrial septostomy 6 - 8 weeks 
later, surgical atrial septectomy later that year, and a modified 
comprehensive stage II procedure with a Glenn shunt, followed 
most recently by a Fontan procedure in 2015 [6]. The Fontan 
procedure was complicated by a chronic pleural effusion re-
quiring an implanted pleural catheter. Other associated co-mor-
bid conditions included gastroesophageal reflux, a seizure dis-
order, previous hypoxic-ischemic insults, developmental delay, 
and hypotonia. Her home medications included spironolactone 
20 mg twice a day, aspirin 81 mg once a day, diazoxide 50 
mg three times a day as well as the recently added chlorothia-
zide 250 mg once a day. There were no known drug allergies. 
Following admission to the Cardiothoracic ICU (CTICU), the 
blood glucose values remained elevated ranging from 569 to 
702 mg/dL along with low sodium and chloride values. The ve-
nous blood gas at the time of admission to the CTICU showed 
a normal pH and normal lactate levels (pH 7.36, PaCO2 52 
mm Hg, PaO2 47 mmHg, HCO3 22 mmol/L, base excess +3.3 
mmol/L, and lactate 1.3 mmol/L). The chlorothiazide and di-
azoxide were stopped; however, the blood glucose values did 
not return to normal so an intravenous insulin infusion was 
started at 0.02 units/kg/h. This was continued for 3 days which 
resulted in control of her blood glucose values. Her insulin reg-
imen was then transitioned to intermittent subcutaneous insulin 
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for 1 week at which time chlorothiazide was restarted. Follow-
ing the restarting of chlorothiazide, the insulin therapy was 
slowly withdrawn without any clinically significant change in 
her blood glucose values. The remainder of the hospital stay 
was uneventful with close monitoring of blood glucose values 
which remained within normal limits. The patient was dis-
charged home 18 days after the initial admission date.

Discussion

Hyperglycemia in children may present simply as increased 
thirst, frequent urination, and fatigue or in the later stages as 
severe as nausea, vomiting, alterations in the pattern of respi-
ration (Kussmaul breathing), abdominal pain, and even coma. 
While there are several potential causes of hyperglycemia, the 
most common in children is a decrease in the production of in-
sulin by the pancreas which results in diabetes mellitus (DM). 
DM is generally classified as type 1 or type 2. Type 1 DM is 
the result of an autoimmune process with destruction of the in-
sulin-producing beta cells of the pancreas. In contrast, various 
pathophysiologic processes contribute to type 2 DM including 
varying degrees of insulin resistance and relative insulin defi-
ciency [7-11]. The clinical features of DM may be modified by 
genetic or environmental influences.

There are major metabolic derangements that may occur 
in patients with either DM type 1 or type 2. Diabetic ketoaci-
dosis (DKA) generally occurs as a complication of DM type 1 
and hyperosmolar hyperglycemia (HHS) as a complication of 
DM type 2 [12]. Both of these are life-threatening emergen-
cies requiring hospitalization and aggressive therapy to reduce 
morbidity and mortality. A hyperosmolar hyperglycemic state, 
as was noted in our patient, was previously known as hyper-
osmolar hyperglycemic non-ketotic coma (HHNC). It is a less 
common consequence of profound hyperglycemia, seen most 
commonly in the adult patient with DM type 2. The terminol-
ogy was changed because coma occurred in less than 20% of 
patients. HHS most commonly occurs in patients with type 2 
DM who have a concomitant illness that leads to reduced fluid 
intake. HHS is characterized by hyperglycemia, hyperosmolar-
ity and dehydration without ketoacidosis; however, it carries 
a higher mortality rate than DKA estimated at approximately 
10-20%. Most patients present with severe dehydration and 
focal or global neurological deficits. In as many as one-third 
of patients, the clinical features of HHS and DKA overlap. In 
our patient, hyperglycemia and subsequently HHS coincided 
with initiation of therapy with the diuretic, chlorothiazide. 
This interaction has been documented by other reports [4, 13-
16]. Treatment with thiazide diuretics has been shown to be 
an independent predictor of the onset of new diabetes among 
patients with hypertension [4]. While the exact process respon-
sible for the hyperglycemia associated with the thiazides diu-
retics remains speculative, it has been postulated that they may 
increase serum glucose values by activating the renin/angio-
tensin/aldosterone and sympathetic nervous systems [17, 18]. 
These mechanisms are supported by the fact that the effects of 
thiazides on serum glucose can be mitigated by inhibiting the 
renin/angiotensin/aldosterone axis. Alternatively, it has been 

suggested that hypokalemia causes an indirect reduction in 
insulin secretion, thereby leading others to suggest strategies 
that maintaining normal potassium concentrations may pre-
vent glucose intolerance [4, 17, 18].

In summary, we present the development of clinically 
significant hyperglycemia following the addition of a thiazide 
diuretic to the medication regimen of a 6-year-old girl with as-
sociated CHD. The clinical consequences were likely magni-
fied by the accompanying administration of diazoxide to treat 
a previously diagnosed hyperinsulin state. Once the diazoxide 
was discontinued, it was then feasible to reinstitute chlorothia-
zide therapy without alterations in serum glucose levels. Given 
this and additional adverse effects of the thiazide class of med-
ications, other agents are generally used as first-line treatment 
of hypertension in adults. Although uncommon, when such ef-
fects are seen in the pediatric population, alternative diuretics 
should be used. Alternatively, it appears that the response may 
be mitigated by maintaining the serum potassium value within 
the normal range through the use of potassium-sparing diuret-
ics and/or oral potassium supplementation. In specific patient 
populations, close monitoring of blood glucose values may be 
required.
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