
INTRODUCTION
Tacrolimus is a calcineurin inhibitor that is often used as 
an immunomodulator in autoimmune conditions as well 
as in transplant patients to prevent rejection. It has many 
interactions and has a narrow therapeutic index

Diabetic ketoacidosis is a rare but known complication 
of renal transplant patients taking concurrent tacrolimus 
and steroids. 

Anti-synthetase syndrome is a rare autoimmune condition 
sometimes described as “myositis without myositis”

Interstitial Lung Disease is a known complication of 
anti-synthetase syndrome and its pathophysiology is 
understood. Treatment of ILD flares involve high-dose 
steroids

CASE DESCRIPTION
A 59-year-old male was diagnosed two years ago with anti-
synthetase syndrome complicated by interstitial lung disease 
with repeated flares requiring high dose prednisone. The patient 
presented to the hospital with nausea, vomiting and a glucose of 
over 450 and was found to be in new diabetic ketoacidosis. He 
had an A1c of 6.6 in November and had been on an extended 
prednisone taper as well as high-dose maintenance tacrolimus; 
recently, he had also been diagnosed with thrush and had 
completed a course of fluconazole. 
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HOSPITAL COURSE
He was admitted and started on a DKA protocol with rapid 
resolution of his anion-gap acidosis. Resolution and maintenance 
required minimal amounts of insulin. He was discharged from 
the hospital on a new basal-bolus insulin regimen. 

Both his tacrolimus and his prednisone were continued at the 
time of discharge in order to treat his anti-synthetase syndrome 
and his interstitial lung disease.

DISCUSSION
Here we present a rare case of tacrolimus-induced DKA in a nontransplant patient.

Tacrolimus, an immunosuppressive medication used in transplant patients to prevent rejection, often 
causes elevated blood sugar through insulin suppression. Tacrolimus-induced diabetic ketoacidosis 
is a rare complication that requires multiple factors for its pathophysiology. The few case studies of 
this condition often focus on renal transplant patients. Of note, tacrolimus takes significantly longer to 
metabolize in healthy patients instead of transplant patients.

This patient had a combination of long-term glucotoxicity and tacrolimus, both of which 
suppress insulin production. When tacrolimus levels were raised during an interaction with 
fluconazole, his remaining insulin production likely halted, precipitating a mild, compensated 
diabetic ketoacidosis.

In patients taking tacrolimus, elevated blood sugar is a known and common side effect. It is important 
that any additional medicines be evaluated for interactions with chronic regimens of critical drugs as 
rare but life-threatening complications can arise with these interactions. This vigilance can be especially 
important in patients who, like this one, do not have the chronic underlying conditions with which 
tacrolimus-induced DKA is associated.

“There are at least five 
mechanisms by which 
tacrolimus induces 
hyperglycemia : i) b-cell 
apoptosis; ii) inhibition of 
cyclic ADP-ribose/FK-binding 
protein interaction and 
Ca2+ release via ryanodine 
receptor and inhibition of 
1,4,5-triphosphate receptor 
(IP3R)-mediated Ca2+ 
flux iii) inhibition of insulin 
gene transcription iv) insulin 
exocytosis mediated by 
kinesin heavy-chain (KHC) 
and v) induction of IR” –
Rangel 2014

Lab Values
Na 128 Glu 475

K 5.0 WBC 6.03

Cl 95 pH (venous) 7.27

CO2 17 HbA1c 16.1

Anion gap 16 Urine Ketones >80

Cr 1.67


