EJMED, European Journal of Medical and Health Sciences
Vol. 2, No. 4, August 2020

Tacrolimus Induced Diabetes Presenting As Recurrent
Pyelonephritis — A Rare Clinical Presentation

Vivek Mohanty, Ravi Kant, Aditya Sudan

Abstract — Tacrolimus is immunosuppressive agent used in
a variety of skin disorders including vitiligo. Systemic
Tacrolimus has been known to cause diabetes by inducing
insulin resistance and increasing the activity and expression of
glucose transporter , SGLT1 . In addition to this Tacrolimus
has direct beta cell toxicity and subsequent insulin secretory
defects. Although systemic absorption of tropical Tacrolimus is
minimal but cases have been reported where tropical use of
Tacrolimus has been associated with the blood levels above
therapeutic range causing potential toxicity . Here we highlight
a interesting case of a 22 year old female who was on treatment
with Tacrolimus ointment for Segmental Vitiligo presented
with features of pyelonephritis with past history of similar
recurrent episodes and on further investigations was diagnosed
to have New Onset Diabetes Mellitus with elevated serum
Tacrolimus levels suggesting Tacrolimus induced beta cell
dysfunction and insulin resistance thus making it an interesting
and rare presentation of potential toxicity.

Index Terms —  Tacrolimus, Diabetes Mellitus,
Pyelonephritis, Vitiligo.

I. INTRODUCTION
Tacrolimus is a macrolide antibiotic used an
immunosuppressive agent which acts by inhibiting

calcineurin which is involved in production of IL-2, a
molecule required for the production and development of T
cells [1]. It has been effective in a variety of dermatological
condition like atopic dermatitis, psoriasis, vitiligo, pyoderma
gangrenosum, lichen planus [2]. Tropical tacrolimus has
been found effective in vitiligo where it promotes
pigmentation of depigmented areas possibly through
affecting the local imbalance of cytokines profile which
have found to have a role in vitiligo [3]. Most of the
Tacrolimus related toxicity is associated with its prolonged
systemic use and includes Hypertension, Hyperglycaemia,
Nephrotoxicity, Tremor, systemic infection, seizures,
Headache and closely corelates with its plasma levels [4].
Long term use of Tacrolimus has been known to cause
Diabetes mellitus [5]. Tacrolimus induced toxicity is
directly related to its plasma trough level. Systemic
absorption of Tropical tacrolimus is studies have been
demonstrated to be minimal [6]. Here we highlight a
interesting case of a 22 year old female who was on
treatment with Topical Tacrolimus (0.1%) for vitiligo since
last 5 years presented to our department with pain abdomen
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and burning micturition was diagnosed to have
Pyelonephritis. Her past history revealed she had multiple
similar episodes since the last 6 months for which she had
undergone multiple hospitalisations. Investigation revealed
she was having Diabetes though she had no past and family
history of Diabetes. Fasting C peptide levels were sent and
were found to be normal. Her serum Tacrolimus levels was
found to be above normal range (5-15 ng/ml). Thus, she was
diagnosed to have Topical Tacrolimus induced New onset
Diabetes Mellitus manifesting as recurrent pyelonephritis
thus making it a rare and interesting presentation.

Il. CASE PRESENTATION

A 24 year old female presented with chief complaints of
abdominal pain since last 7 days associated with burning
micturition, urinary urgency and frequency and cloudy
urine. She was found to be hypotensive at presentation .Her
general examination revealed presence of pallor and
multiple white patches all over the body suggestive of
generalized non segmental vitiligo (Fig. 1a, 1b). Abdominal
examination revealed renal angle tenderness. Rest system
examination were within normal limits. Her CBC showed
normocytic normochromic anaemia with elevated Total
leucocyte count with neutrophilic predominance. Her
Kidney function test was suggestive of pre-renal Acute
kidney. Urine routine microscopy showed full field of pus
cells. The patient had 3 similar episodes in the last 1 year
with hospitalization for these episodes. Her previous NCCT
done 3 months ago was suggestive of Right pyelonephritis
and she had features of obstruction at that time for which
she underwent DJ stenting (Fig. 2). A provisional diagnosis
of septic shock secondary to urinary tract infection was
made. NCCT KUB showed Bilateral kidney pyelonephritis
with right sided pyonephrosis (Fig 3a, 3b). Pig tail was
inserted in the right kidney for drainage of the pyonephrosis.
A review of the history from the patient attendant revealed
these recurring symptoms have started after she started
using Topical Tacrolimus (0.5%) for the vitiligo since last 5
year. Random blood sugar of the patient during routine
investigation was found to be elevated and she was
diagnosed to have diabetes on the basis of HB1AC levels
which were high suggesting uncontrolled diabetes. Her C-
peptide levels were found to be normal thus ruling out Type
1 Diabetes mellitus. Serum Tacrolimus levels were found to
be above the therapeutic range (31.6 ng/ml). Thus, she was
diagnosed to have New onset Diabetes mellitus due to
probable Tacrolimus induced beta cell toxicity leading to
recurrent pyelonephritis.
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b)
Fig. 3. Recent NCCT abdomen coronal and axial view showing Left
b) sided pyelonephritis with Right pyonephrosis
Fig 1. a) Generalised Segmental Vitiligo involving bilateral feet;
b) Generalised Segmental Vitiligo involving chest and upper abdomen.

Il. INVESTIGATIONS :

Investigations Day 1 Day 10
Haemoglobin (gm/dl) 7.698¢g 7.32 g/dl
Total leucocyte count(cells/ pl 24290 6789/mm3
Differential count precentage
(NIL/E) 86/5.3/4.8 63/34/2.1
Platelet count /mm3 385000 296000
Blood urea /
Serum creatinine (mg/dl) 125.6/3.02 35/1.04
Sodium/Potassium 131/4.2 132.4/4.8
T. bilirubin/D. bilirubin (mg/dl) 0.27/0.17 0.37/0.19
SGPT/SGOT (U/L) 36.4/31.4 47.8/41.2
Alkaline phosphatase/GGU (U/L) 280/48 186/32
. Total protein/ albumin (gm/dl) 7.02/3.92 6.8/3.8
L HBAILC 12.6%
N — — Serum cortisol (microgram/dl) 18.09
Fig. 2. Previous NCCT Abdomen axial view 3 month back showing TSH (mIU/ml)/FT4(ng/ml) 0.95/1018
right sided pyonephrosis with DJ stent in situ. HBsAg/Anti HCV/Anti HIV Non reactive
Fasting C-peptide levels (ng/ml) 1.6
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Urine Routine microscopy — pus cells full field.

Urine c/s — klebsiella sensitive to amikacin.

Pus c/s — proteus mirabilis sensitive to meropenem,
gentamicin.

Serum Tacrolimus levels — 31.6 ng/ml.

IV. TREATMENT AND FoLLOwW UpP

The patient was resuscitated using fluids and started on
inotropic support. Empirical antibiotics were added in the
form of Fluroquinolones. She was also transfused with 1
units of Packed Red Blood cells. She was started on regular
insulin for control of blood sugar. The patient became
symptomatically better. Her antibiotic was changed
according to urine and pus culture sensitivity report.
Inotropes were gradually tapered and stopped. When the
output from the pig tail became nil repeat. Repeat Kidney
function test showed resolution of Acute kidney injury.
Repeat NCCT KUB was done after 14 days of antibiotics
which revealed no residual collection and pig tail was
removed. Her Tacrolimus was discontinued . She was being
discharged on low dose insulin and advised for regular
follow up to look for potential reversibility of Diabetes upon
stopping the drug.

V. DISCUSSION

Since absorption of tropical Tacrolimus is minimal so
serum levels for potential toxicity are rarely achieved.
However, cases have been reported where significant

systemic  absorption  following tropical Tacrolimus
application [7], [8]. Although no toxicities were
demonstrated in these patients but the presence of

significance drug levels in plasma may lead to potential
toxicity. Such cases have mostly been seen following its
application for treatment of peri-anal Crohns disease [9] and
in cases of Graft versus Host disease [10] where the
application of Tacrolimus resulted in severe uncontrolled
Hypertension ,electrolyte abnormality and neurological
symptoms.  All  these symptoms resolved after
discontinuation of the drug.

Mechanism of Tacrolimus induced Diabetes mellitus
includes decreased ATP production and glycolysis due to
decreased glucokinase activity thus suppressing high
glucose induced insulin secretion. Additionally, long term
exposure can cause direct apoptosis and necrotic of the
pancreatic beta islet cells [11]. Also, Tacrolimus affect the
regulation of insulin gene transcription by a Ca? -
responsive pathway involving calcineurin and nuclear factor
of activated T cells and may lead to decreased insulin
secretion [12].

Our patient had developed diabetes secondary to
Tacrolimus toxicity but was undiagnosed and was not any
treatment for the same . Being immunocompromised she
developed recurrent pyelonephritis and presented to us
septicaemia and septic shock . Based on normal C-peptide
levels , absence of family history of Type 2 diabetes mellitus
with serum Tacrolimus levels above therapeutic range
(31.6 ng/ml) she was diagnosed to have Drug induced
Secondary Diabetes. This case highlights the importance of
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maintaining high degree of suspicion of systemic absorption
and toxicity despite  topical administration  of
immunosuppressants such as Tacrolimus despite such
incidence being low. Here uncontrolled secondary diabetes
due to Tacrolimus was not suspected or evaluated leading to
recurrent pyelonephritis in a young patient without
anatomical abnormality. Thus, patients with long term use
of these drugs may required periodic testing for the same
and modification of doses and temporary discontinuation of
required. Special emphasis is to be given in case of
dermatological and other disorders where the normal skin
integrity may be disrupted leading to rapid systemic
absorption of these drugs.

VI. CONCLUSION

Thus, systemic absorption of topical Tacrolimus may be
substantial with long term use in topical form and may
manifest as drug toxicity in the form of Hyperglycaemia,
HTN, Neurological manifestation and electrolyte imbalance.
It should be kept as a provisional diagnosis in these patients
after other causes have been ruled out. Treatment is mainly
directed against discontinuation of the offending agent and
regular follow up to look for potential reversibility.
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