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Introduction
Diabetic ketoacidosis (DKA) occurs as an acute metabolic 

derangement in subjects with diabetes Mellitus. The common 
metabolic abnormalities include markedly increased concentrations of 
ketone bodies, e.g. beta hydroxybutyrate, acetoacetate and acetone in 
the circulation with concurrent hyperglycemia. DKA is a serious and 
potentially life threatening complication. Predisposing factors include 
new-onset type 1 diabetes, insulin withdrawal and onset of acute illness 
[1-6]. In this report, we describe 2 subjects who presented DKA as 
initial manifestation of acromegaly secondary to growth hormone 
producing pituitary adenomas and total remission following resection 
in one and surgery followed by treatment with Sandostatin in the other

Case report 1
A 56-year-old Caucasian man was admitted with recent history 

of polyuria, polydipsia, nycturia, fatigue, muscle weakness, dizziness 
etc. for duration of 4 weeks. Subject claimed to have lost 12 lbs. during 
the same period and reported nausea, vomiting, upper abdominal pain 
and blurred vision for 3 days prior to admission. Subject denied fever, 
dysuria, cough, and chest pain. His facial appearance raised a suspicion 
of acromegaly. On further inquiry, subject reported increasing shoe 
size, backache, decline in libido, intermittent headache but no diplopia 
or photophobia of one-year duration. He had no history of surgery 
or allergies and was not being treated with drugs for any disorder. He 
denied smoking and use of illicit drugs or over the counter supplements. 
He consumed alcohol, mainly beer on weekends for several years. 
Family history was essentially unremarkable. Physical examination 
revealed an alert, oriented adult man in moderate respiratory distress 
with Kussmaul breathing, temperature, 97.4ºF; respiratory rate, 22/min; 
pulse, 110/min; blood pressure,108/68 mm Hg and body weight, 152 
lbs.; coarse facial features including prognathism, frontal bossing, thick 
nose and comodones. The examination of the subject’s driver’s license 
issued about 3 years prior to admission confirmed the facial changes. 
Lung examination showed normal breath sounds. Heart evaluation 
showed normal heart sounds with tachycardia without a murmur and 

Cases of diabetic ketoacidosis as an initial presentation of 
acromegaly
Udaya M. Kabadi1,2,3*
1Veteran Affairs Medical Center and Broadlawns Medical Center, Des Moines, USA
2Des Moines University of Osteopathic Medicine, Des Moines, USA
3Adjunct Professor of Medicine and Endocrinology, University of Iowa, USA

Abstract
Diabetic ketoacidosis (DKA) is a complication of diabetes mellitus especially of type 1 variety often requiring hospitalization. Herein we report 2 subjects with 
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neurological assessment was unremarkable including no loss of visual 
field on confrontation testing. Complete Blood Count was significant for 
WBC 12.600/mL with segmented neutrophils 56%. Serum chemistries 
showed sodium, 145 mM/L (Normal: 135-146); potassium, 3.7 mM/L 
(Normal: 3.5-5.3); chloride, 103 mM/L (Normal: 98-110); HCO3

-, 7 
mM/L (Normal: 20-31); Anion gap, 35 mM/L (Normal: 8-16); Serum 
Urea Nitrogen, 42 mg/dl (Normal: 7-20); serum creatinine, 2.7 mg/dl 
(Normal: 0.6-1.2); random serum glucose, 438 mg/dl (Normal: 79-139, 
Diabetes > 200); serum osmolality, 326 mM/kg (Normal: 275-295); 
serum beta hydroxybutyrate, 22mg/dl (Normal <5) and lactic acid, 
1.0 mM/L (Normal <2.5). Arterial blood gases obtained at admission 
simultaneously with laboratory tests showed pH, 7.05; PO2, 98mm Hg 
and PCO2, 7 mm Hg. Urinalysis showed specific gravity, 1024; glycosuria 
and ketonuria but no other abnormalities. Electrocardiogram showed 
sinus tachycardia with no other abnormality. Chest x-ray was normal. 
Serum concentrations of Human Growth Hormone (HGH) and Insulin 
like Growth Factor 1 (IGF1) were determined because of classical 
manifestations of acromegaly and were within the normal range (Table 
1). Presence of hyperglycemia, elevated serum beta hydroxybutyrate 
and anion gap metabolic acidosis established the diagnosis of DKA. 
The subject was promptly administered intravenous fluids and insulin 
infusion as per the treatment protocol for DKA previously established 
by the institution. Over the next 96 hours, symptomatology improved 
following resolution of ketoacidosis. At this time, oral feeding was 
initiated with subcutaneous insulin administration in basal bolus 
pattern. CT scan of the brain with special attention to pituitary fossa 
was performed because of classical facial features of acromegaly and 
showed pituitary macroadenoma, 15 mm in diameter with no supra 
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cellar extension or impingement of the optic chiasm. Subject was 
discharged with advice to continue insulin therapy in basal bolus pattern 
and follow up with endocrinology clinic in 2 weeks. Pituitary function 
testing during hospitalization and at this visit confirmed the diagnoses 
of acromegaly, uncontrolled diabetes, and partial hypopituitarism. e.g. 
central hypothyroidism and central hypogonadism (Table 1). Subject 
underwent elective trans sphenoidal resection of pituitary adenoma 
within 2 weeks. Repeated MRI examination of brain showed absence 
of adenoma and normal pituitary remnant. During hospitalization 
over 3 days, subject was treated with insulin infusion and intravenous 
administration of dexamethasone 0.5 mg every 6 hours. Subject was 
discharged on basal bolus insulin therapy and oral dexamethasone 0.75 
mg daily. Dexamethasone was discontinued after 3 weeks as ACTH 
stimulation test showed normal cortisol response. Insulin requirement 
declined gradually over next 8 weeks and ultimately was discontinued. 
At 3 months following surgery, serum free T4, TSH, free Testosterone, 
FSH, LH and Prolactin normalized. Total remission of diabetes 
occurred with subject requiring no intervention along with preserved 
pituitary function over the follow up period of 12 months (Table1).

Case report 2
A 39-year-old Latino man was admitted with recent history of 

polyuria, polydipsia, nocturia, fatigue, muscle weakness, dizziness etc. 
for duration of 6 weeks. Subject claimed to have lost 6 lbs. during the 
same period. He also reported nausea, vomiting, upper abdominal 
pain and blurred vision for 2 days prior to admission. Subject denied 
fever, dysuria, cough and chest pain. On further inquiry, he reported 
that his spouse told him ‘his facial features had changed’ over last 6 
months. He also mentioned increasing shoe size, excessive sweating, 
backache, decline in libido, intermittent headache but no diplopia 
or photophobia for about 6 months prior to admission. Subject had 
no surgery or allergies. Past history included hypertension for 2 
years and dyslipidemia for a year being treated with Lisinopril 20 
mg and atorvastatin 20 mg daily respectively. He was a smoker for 
about 20 years. He denied use of alcohol or illicit drugs or over the 
counter supplements. Family history was essentially unremarkable. 
Physical examination revealed an alert, oriented adult man in no 
respiratory distress. However, Kussmaul breathing was apparent 
with temperature, 1020 F; respiratory rate, 20/min; pulse, 108/min; 
blood pressure,134/86 mm Hg and body weight,187 lbs.; coarse facial 
features including prognathism, frontal bossing and waxy skin. Chest 
was barrel shaped. Lung examination showed normal breath sounds 
with prolonged expiratory phase but no rales or rhonchi. Heart 
evaluation showed normal heart sounds with tachycardia without a 
murmur and neurological assessment was unremarkable including 
normal visual field on confrontation testing. Complete blood count 
was normal with WBC, 5700/ml and hemoglobin, 15.8 g. Serum 

chemistries showed sodium, 142 mM/l (Normal: 135-146); potassium, 
4.1 mM/l (Normal: 3.5-5.3); chloride, 104 mM/l (Normal: 98-110); 
HCO3

-,16 mM/l (Normal: 24-31); anion gap, 22 mM/ (Normal: 8-16); 
serum urea nitrogen, 32 mg/dl (Normal: 7-20); serum creatinine, 1.8 
mg/dl(Normal: 0.6-1.2); random serum glucose, 365 mg/dl (Normal: 
79-139, Diabetes > 200); serum osmolality, 314 mM/kg (Normal: 
275-295); serum beta hydroxybutyrate, 16mg/dl (Normal <5) and 
lactic acid, 0.9 mM/l (Normal <2.5). Arterial blood gases obtained at 
admission simultaneously showed pH, 7.22; PO2, 98 mm Hg and PCO2, 
24 mm Hg. Urinalysis revealed specific gravity, 1030; glycosuria and 
ketonuria. Chest x-ray was normal and electrocardiogram showed 
sinus tachycardia. Serum concentrations of Human Growth Hormone 
(HGH) and Insulin like Growth Factor 1 (IGF1) were elevated and 
other pituitary function tests showed panhypopituitarism with 
exception of diabetes insipidus (Table2). Presence of hyperglycemia, 
elevated serum beta hydroxybutyrate and anion gap metabolic 
acidosis established the diagnosis of DKA. The subject was promptly 
administered intravenous fluids and insulin infusion as per the 
treatment protocol for DKA previously established by the institution 
and IV Dexamethasone 0.5 mg every 6 hours for management of ACTH 
deficiency. Oral levothyroxine, 25 mcg daily was initiated. Over next 
48 hours, symptomatology improved with resolution of ketoacidosis. 
At this time, oral feeding was initiated with subcutaneous insulin 
administration in basal bolus pattern. CT scan of the brain with special 
attention to pituitary fossa showed pituitary macroadenoma, 22 mm in 
diameter with suprasellar extension as well as impingement of the optic 
chiasm. Neurosurgery consultation was obtained. Repeated Laboratory 
tests for pituitary function showed further elevation of HGH and IGF1 
concentrations with persistent panhypopituitarism (Table 2). Trans 
sphenoidal surgery was promptly performed. Subject was discharged 
on 4th day after surgery with advice to continue insulin therapy in basal 
bolus pattern, use oral dexamethasone 0. 5 mg twice daily and increase 
levothyroxine by 25 mcg at interval of 7 days until the daily dose of 100 
mcg was attained. During return appointment in endocrinology clinic 
at 4 weeks, serum levels of both free T4, free testosterone and prolactin 
were still subnormal and ACTH stimulation test showed subnormal 
responses at 30 and 60 min (<10 ug/ dl). Therefore, the daily dose of 
levothyroxine was further increased to 150 mcg, Oral dexamethasone 
was substituted by hydrocortisone, 20 mg in AM and 10 mg in PM 
and topical testosterone gel 5 g daily was initiated. Oral metformin 
500 mg daily was started with instructions to increase by 500 mg every 
7 days to attain the daily dose of 2000 mg in 3-4 weeks if tolerated. 
Repeated MRI examination of brain showed remnant of adenoma with 
suprasellar extension but no more involvement of optic chiasm. Insulin 
requirement declined gradually over next 8 weeks and ultimately was 
discontinued. At 3 months following surgery, Hba1c declined to 6.9 
% and serum free T4, TSH and free Testosterone concentrations 

Normal range Pre Rx 1 Pre Rx 2 Post Rx (6 months) Post Rx(12 months)
HGH (ng/ml) 0-5 3 15 <1.0 <1.0
IGF1 (ng/ml) 45-173 171 675 147 152
Free T4(ug/dl) 0.89-1.76 0.58 0.62 1.24 1.32
TSH (miU/ml) 0.55-4.78 0.12 0.16 2.8 2.1

Free Testosterone (ng/ml) 4.3-30.4 2.4 3.3 16.8 22.6
FSH (miU/ml) 1.4-18.1 0.9 1.0 6.5 8.9
LH (miU/ml) 1.5-7.3 1.6 1.5 6.1 5.8

Prolactin(ng/ml) 2.5-29.2 2.2 1.9 17,4 21.6
Cortisol (ug/dl) 5-25 22 18 15 17
ACTH (pg/ml) 10-60 65 54 46 52

HbA1c (%) 4.0-5.6 10.6 9.8 5.4 5.2

Table 1. Laboratory Tests of Pituitary Function in Subject 1.
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normalized. However, HGH and IGF1 levels were still elevated at 6 ng/
dl and 360 pg/ml respectively. Therefore, subcutaneous administration 
of short acting Sandostatin 100 ug, three times daily was started and 
continued for 7 days.IM Sandostatin LAR 20 mg was also administered 
and continued at interval of 4 weeks. IGF1 normalized and HbA1c 
declined to 5.2 % by 6 months. Therefore, metformin was discontinued 
while continuing Sandostatin LAR. HbA1c remained 5.1-5.5% during the 
follow up period over 12 months denoting a total remission of diabetes.

Discussion 
DKA is often a presenting manifestation of type 1 diabetes mellitus 

(T1DM) at the time of diagnosis especially in children and adolescents 
[1]. Among subjects with prior presence of diabetes, DKA ensues 
following withdrawal or omission of insulin due to psychological, social 
or economic reasons [1,2]. DKA also occurs in subjects with both type 
1 and 2 diabetes due to relative insulin deficiency at the onset of acute 
illness, e.g. infections, myocardial infarction, congestive heart failure, 
acute pancreatitis as well as during pregnancy and following steroid 
therapy [1-6]. Recently, we reported a subject who presented with DKA 
as the initial manifestation of Cushing Disease caused ACTH secreting 
pituitary adenoma with total remission of diabetes following trans 
sphenoidal resection (7).

The case reports described herein document DKA as a unique initial 
presentation in subjects with acromegaly. The diagnosis of acromegaly 
secondary to growth hormone secreting pituitary adenoma was 
established in both subjects during hospitalization for DKA. Moreover, 
the contribution of acromegaly to onset of DKA was also confirmed 
by lack of presence of any other precipitating disorder described in 
the literature [1-6]. Finally, total remission of diabetes following a 
complete resection pf pituitary adenoma in one and partial resection 
and adjunctive therapy with Sandostatin LAR in the other further adds 
credence to the role of acromegaly in this unique initial presentation of 
DKA. Other interesting finding in these subjects with acromegaly was 
the suppression of both HGH and IGF1 concentrations during the state 
of DKK indicating a partial autonomous nature of these adenomas. 
Lack of suppression of these hormones following rise in plasma glucose 
during OGTT is diagnostic of presence of acromegaly. The reason for 
the lack of suppressibility of HGH and IGF1 concentrations during 
OGTT may be attributed to a smaller rise in plasma glucose whereas 
severe hyperglycemia may have infused suppression in our subjects 
with DKA. This observation is similar to Cushing’s disease secondary 
to ACTH secreting pituitary adenoma. In this disorder, serum ACTH 
and Cortisol levels are not suppressed by administration of a single 
overnight dose of dexamethasone 1 mg or daily administration of 2 mg 

(0.5 mg every 6 hours) for 2 days while higher daily dose, 8 mg or 16 mg 
promptly induces suppression [7]. Finally, the finding of suppression of 
HGH and IGF1 concentrations by severe hyperglycemia in acromegaly 
is not documented in the literature [8-24].

Diabetic ketoacidosis as an initial presentation of acromegaly 
documented in our subjects has been reported in the literature [8-24]. 
However, in many of these reports, DKA occurred in subjects with 
prior diagnosis of acromegaly [9,11-15,23]. Moreover, in a few these 
subjects as well as those manifesting DKA as initial presentation, the 
onset of DKA could be attributed to an acute disorder [8,10,11,13-
15,20,23,24]. Finally, long lasting total remission of diabetes not 
requiring any intervention as noted in our subjects has been rarely 
documented [11,13,15,19]. However, in one of these, the presentation 
was primarily ‘ Ketosis’ and in the other DKA was described as ‘ mild’. 
In contrast, DKA was of moderate to severe nature in our subjects. 
Thus, the presentation in our patient is distinctly more unique in 
comparison to the reports in the literature.
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