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Abstract
Background: Pediatric kidney transplant procedure in Indonesia has been done 
since 2013 and the case of post-transplant diabetes mellitus (PTDM) was reported in 
one patient. Challenges had been found in management area, especially in the art of 
immunosuppressive drugs adjustment and the risk of graft rejection. Case Report: We 
present a 15-year-old girl with end-stage renal disease who was brought to hospital with 
hyperglycemia two months after kidney transplantation. She was diagnosed with PTDM 
due to immunosuppressive agents (basiliximab, tacrolimus and methyl-prednisolone) and 
received intravenous continuous insulin, followed by basal-bolus regimen. The dosage 
of her immunosuppressive drugs was decreased gradually, while monitoring her kidney 
function and tacrolimus level. Her blood glucose improved within three months. She 
developed complete remission and insulin was no longer used nine months after firstly 
diagnosed. Conclusion: Gradual reduction of diabetogenic immunosuppressive agents 
should be done carefully to achieve PTDM remission while maintaining glucose control, 
targeted blood level of the agents and adequate kidney function.   
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Introduction

Kidney transplantation procedures have showed 
increasing number and success rate in pediatric 
field during the last decade [1]. However, the 
practice in Indonesia is quite new with moderate 
success rate. The procedure had been done since 
2013, involving 13 patients with either hypoplastic 
kidney disease or steroid resistant nephrotic 
syndrome. Two patients developed graft rejection 
and overall survival rate in the first year reached 
85%. On the other hand, post-transplant diabetes 
mellitus (PTDM) rose as an emerging complication 
of the procedure [2].

	 Immunosuppressive agents are greatly 
associated as the culprit behind the disease. 
The most frequently used agents, interleukin 2 
receptor antagonist (IL2-RA), corticosteroids 
and calcineurin inhibitors, are highly effective 

to maintain graft survival, yet known for the 
diabetogenic effect [2]. However, no sufficient 
data is available to determine the “one size fits 
all” model of choosing, adjusting and withdrawing 
the immunosuppressive regimens [3]. This case 
report is aimed to describe the tailored approach of 
individualized immunosuppressive therapy in the 
first PTDM case in pediatric kidney transplant in 
Indonesia.

Case Report

A 15-year-old girl with end-stage renal disease 
was admitted to hospital due to hyperglycemia, 2 
months after kidney transplant procedure. She was 
diagnosed with nephrotic syndrome at 8 years of 
age and began to develop steroid resistance a year 
after which led into end-stage renal failure. Three 
years later, she underwent kidney transplantation 
from emotional-related living donor. Pre-transplant 
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data showed normal random and fasting plasma 
glucose. She was also moderately malnourished 
with BMI 16.8 kg/m2. Immunosuppressive agents 
were given as post-transplant protocol, including 
induction therapy using basiliximab 12 mg/m2 on 
day 0 and 4, followed by maintenance therapy using 
tacrolimus 0.1-0.3 mg/kg/day, methyl-prednisolone 
2 mg/kg/day, and mycophenolate acid 10 mg/kg/
day. Her tacrolimus level was maintained between 
8-10 ng/mL during the first month post-transplant. 
Glomerular filtration rate improved to 98.4 mL/
min/1.73 m2 and her kidney function improved to 
G1A1. Electrolyte levels, including magnesium, 
were within normal range.

	 Two months after transplant, routine 
urinalysis check-up showed major glucosuria 
(glucose sediment +4) and her random plasma 
glucose reached 417 g/dL. Confirmatory laboratory 
findings revealed high true plasma glucose (617 
mg/dL), HbA1c (11.2%), ketonemia (1.4 mmol/L) 
and mild acidosis (HCO3 18.1 mmol/L). Kidney 
function decreased with GFR reaching 72 mL/
min/1.73 m2. She was diagnosed with PTDM due 
to diabetogenic immunosuppressive agents such as 
basiliximab, tacrolimus and methyl-prednisolone.

	 Immediate glucose control was done by 
giving continuous insulin and hyper-glycemia 
got controlled 2 days after. The regimen was then 
switched to basal bolus with dosage reaching 
1 U/kg/day. Immunosuppressive drugs dosage 
was decreased gradually during hospitalization, 
tacrolimus was decreased into 0.05 mg/kg/day 
while maintaining its serum level at the lowest 
target allowed 8 ng/mL. Methylprednisolone 
was also decreased gradually into 0.2 mg/kg/
day. Dietary management was done by providing 
calorie intake based on recommended dietary 
allowance (RDA) of 1500 kcal containing 50% 
carbohydrates, 20% protein, and 30% fat, divided 
into 3 meals and two snacks time. Her nutritional 
status was still moderate malnourished with BMI 
slightly decreased to 16.6 kg/m2 (percentile 5-10th) 
at PTDM diagnosis. Monthly routine check-

up showed improvement in glucose control, 
gradual decrease of insulin requirement, and 
immunosuppressive drugs dosage. From the 4th-6th 
month post-transplant, tacrolimus was decreased 
into 0.04 mg/kg/day with target serum level of 7 
ng/mL (normal range 7-9 ng/mL) and methyl-
prednisolone into 0.08 mg/kg/day. Afterwards, 
tacrolimus was decreased into 0.03 mg/kg/day 
with target serum level 4 ng/mL (normal range 
4-7 ng/mL), whereas methyl-prednisolone was 
maintained at 0.2 mg/kg/every other day (EOD).

	 Normal HbA1c and glucose control was 
achieved three months after insulin usage. Nine 
months after kidney transplantation, she no longer 
needed insulin and resolved from PTDM. Two 
years follow up showed maintained resolution 
status, with latest HbA1c of 4.9%. She achieved 
normal kidney function test, no sign of graft 
rejection, good nutritional status (body weight 45 
kg, height 145 cm), and better quality of life.

Discussion

Diabetes is a serious complication that can 
adversely affect the survival of the transplant 
recipient and long-term survival of the graft. Risk 
factors associated with PTDM are divided into 
two categories: modifiable and non-modifiable 
risk factors. One of the modifiable factors, 
immunosuppressive therapy, plays a great role in 
PTDM management and outcome [2].

	 Tremendous developments in transplant 
immunosuppression have been presented since 
the first transplant in 1954 to the present era. 
Immunosuppressive therapy is essential to 
prevent acute rejection after transplantation 
and support long-term survival [3,4]. The 2009 
Kidney Disease Improving Global Outcomes 
(KDIGO) recommended IL2-RA or lymphocyte-
depleting agent for induction therapy, followed 
by combination of calcineurin inhibitor (CNI) 
and an anti-proliferative agent, with or without 
corticosteroids as maintenance therapies [5]. In our 
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center, IL2-RA (basiliximab) is used as induction 
agent, while CNI (tacrolimus), corticosteroid, and 
anti-proliferative agent (mycophenolate) are used 
as maintenance therapy.  

	 Basiliximab is chimeric human/mouse 
monoclonal antibody to the alpha chain of the IL-2 
receptor which inhibits T lymphocytes activation 
and suppresses cell-mediated allograft rejection 
[6]. In a single retrospective study, basiliximab 
was found to be associated with increased risk of 
impaired glucose tolerance (IGT). The underlying 
mechanism is unclear. A possible theory is that 
basiliximab depletes regulatory T lymphocytes 
that may play a role in maintaining immunologic 
self-tolerance and controlling the development of 
autoimmune diseases like diabetes [7]. However, 
PTDM case is usually found months after induction 
therapy, thus changing into another agent is not 
possible. 

	 Tacrolimus began to be used as 
primary immunosuppressive agent for kidney 
transplantation in 1995, replacing cyclosporine 
due to higher efficacy and better short as well as 
long-term graft survival [8]. In the other hand, it 
is associated with higher risk of impaired glucose 
and diabetes up to five times than cyclosporine [9]. 
Tacrolimus is toxic to the islet cells and impair 
insulin gene expression and insulin secretion 
[2]. Nevertheless, these effects are dose related 
and partially reversible [2]. In an animal model, 
tacrolimus induced vacuolization within beta-cells 
returns to normal within 2 weeks of discontinuation 
of the drug [10].

	 Strategies in tapering tacrolimus dose 
are varied and individualized based on clinical 
response. In our center, tacrolimus initial dose is 
0.15 mg/kg/day administered in two divided doses. 
In normal cases, target through whole blood in 
the first three months is 8-10 ng/mL followed by 
7-9 ng/mL for the next three months and 4-7 ng/
mL after six months [11]. We use the lower end of 
these ranges to decrease tacrolimus dose. 

	 Glucocorticoids as immunosuppressive 
agents are used to inhibit the activation and 
proliferation T-cells, transcription of genes that 
code for several cytokines, and dampen the activity 
of monocytes and neutrophils. Nevertheless, 
they stimulate gluconeogenesis in liver, decrease 
glucose peripheral uptake and insulin sensitivity. 
Insulin resistance occurs due to a decrease in 
receptor numbers and function [2]. This is the 
reason of steroid avoidance and late withdrawal 
in many centers [3]. However, there are no 
studies regarding this matter in high-risk patient, 
therefore we decided to continue low dose steroid 
until 2 years after transplantation. The minimum 
recommended methyl-prednisolone dose used in 
maintenance therapy is 0.2 mg/kg/EOD [11].

	 Monitoring of drug through level and graft 
survival is essential in PTDM management. Acute 
renal rejection should be suspected in patients 
with new increase in serum creatinine ≥ 25% 
from baseline or higher than expected, worsening 
hypertension, decrease urine output, proteinuria 
>1 g/day, pyuria, and graft pain/tenderness [11]. 
Tacrolimus blood level and kidney function test 
were done 2 times per week in the first month 
after PTDM diagnosis, once a week in the next 
2 months, 2-weekly in month 4-6, and monthly 
afterwards. Blood pressure examination should be 
done in each visit, while routine urine test is done 
every month.

	 Long-term outcome in children is still under 
debate. Our patient achieved complete remission 
after 9 months of therapy. Greenspan et al. reported 
that half of children with PTDM became euglycemic 
and needed no medication. Patients with persistent 
PTDM had later onset disease (1.9-2.1 years), 
compared to those with transient PTDM (0.3-0.5 
year) [13]. The progression of PTDM in children 
into graft failure and death was also doubted [2]. 
However, patients who have previously been 
diagnosed with diabetes but whose symptoms have 
resolved should be particularly closely monitored 
as such individuals are at increased risk for the 
development of subsequent diabetes [9].
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Conclusion

Immunosuppressive agent is a crucial factor in 
the development of PTDM and dosage adjustment 
should be done cautiously to achieve and maintain 
remission status. In our center, tacrolimus dosage 
reduction is done based on the targeted blood level 
and glucose control, whereas corticosteroids are 
gradually tapered off  in 2 years. Close monitoring 
of kidney function is essential due to greater risk of 
graft rejection. 
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