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Introduction. This study hypothesized that the insulin Degludec
may have benefit if used in management of diabetes mellitus after
renal transplantation to achieve better control at the critical time
of adjustment of immunosuppressive regimens during the first
year post transplant.

Methods. Fifty patients with Type 2 diabetes Mellitus after renal
transplantation with stable serum creatinine with glycosylated
hemoglobin (HbA1C) 7 to 11% were included in the study to receive
either Insulin Degludec or Insulin Glargine. Fasting blood glucose,
2 hour post-prandial levels and (HbAlc), were measured at 12, 16,
26, 40, and 52 weeks after renal transplantation also hypoglycemic
episodes were documented all through the study.

Results. Despite both groups are matched as regards demographic
and metabolic data, FPG, and 2h PPG were lower in insulin
Degludec group all through the study. HbAlc most pronounced
decline, occurred at 52th week of treatment in both groups. The
most important clinically relevant finding in our study was that;
the overall confirmed hypoglycemia rates and the rate of nocturnal
confirmed hypoglycemia was significantly lower with Degludec
treated group (P < .001).

Conclusion. Insulin Degludec provides optimum glycemic control
in in the first year post-renal transplant patients with significantly
lower rate of hypoglycemia.
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High doses and long-term usage of steroid and
different immunosuppressive agents and tapering
modality, iatrogenic weight gain may cause
fluctuations in glucose level in renal transplant
recipients, which can negatively affect graft
function and survival as well as on the ability of
the immunocompromised host to fight infections.!

No strict guidelines for management of post-
transplant hyperglycemia, it just follow the same

management of type 2 diabetes. However, different
Insulin types and regimen were recommend in most
published data as first line therapy which can be
accompanied by oral hypoglycemic drugs after
immunosuppressive drug dosage stabilization.!
Long-acting insulin has showed stable glucose
profile in type 2 diabetes patients. Some researchers
compared Insulin Degludec and insulin Glargine
in those patients and the results are in favor of
Insulin Degludec as regards the fewer hypoglycemic
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events.”®

We hypothesized that the insulin Degludec
may have the same benefit if used in management
of diabetes mellitus after renal transplantation
to achieve better control at the critical time of
adjustment of immunosuppressive regimens during
first year of therapy.

A double blind, randomized, parallel group
clinical trial was carried out. The sample size was
calculated using the formula for clinical trials of
mean differences with a minimum number of 25
patients per group was obtained. Patients between
30 and 60 years of age were included with T2DM
after a successful renal transplantation with serum
creatinine less than 1.6 mg/dL, A1C 7 to 11%.

In our study, all donors are living donors. Inclusion
criteria included also stable immunosuppressive
medications and stable weight during first 3 months
of the study. Both groups are matched in type,
dose, tapering modality of immunosuppressive
drugs and in anti-glycemic agent.

Groups were assigned randomly by sealed
envelope either to receive insulin Degludec SC,
or insulin Glargine SC. Eligible participants were
randomized to receive once daily Degludec (100
U/mL, 3 mL PDS; Novo Nordisk, Bagsveerd,
Denmark) or Glargine (Lantus, 100 U/mL, 3 mL
SoloStar; Sanofi-Aventis, Paris, France). They were
given every 24 hours and were followed up for
one year.

Dose individually adjusted according to insert
company protocol. The starting dose for both
insulins was 10 units. In the subsequent 52 treatment
weeks, each participant’s insulin dose was adjusted
ensuring titration toward pre breakfast plasma
glucose of 100 mg/dL.

Participants measured blood glucose with
calibrated glucose meter with strips. Frequent visit
scheduled for first 6 months and treat-to-target
approach were chosen to ensure optimal titration.
Participants are allowed to receive short acting
insulins and different oral hypoglycemic drugs
and were reported.

The clinical findings and laboratory tests were
registered at baseline. Body weight, body mass
index and blood pressure were performed during
the initial visit. Also, plasma glucose concentrations
both fasting (FBG) and 2 hour post Prandial (2-PPG)
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levels and glycosylated haemoglobin (HbAlc),
were measured at 12, 16, 26, 40, and 52 weeks
after renal transplantation which served to assess
the glycemic variability during the first year of
transplantation.

The primary outcome was to compare changes
from baseline in HbAlc. Adverse events and
adherence to treatment were documented. Also
Metabolic study at baseline included serum LDL-
cholesterol, HDL-cholesterol, triglycerides in
addition to serum creatinine levels. In addition,
diabetic complications at inclusion till termination
of study were also counted including number of
treatment emergent confirmed hypoglycaemic
episodes. Hypoglycemic episodes are defined as:
1) Mild: any measured Capillary blood glucose
(CBG) 54 to 72 mg/dL, 2) Severe: any episode of
hypoglycemia with a measured CBG < 54 mg/dL,
or which the subject is not able to recognize and
treat without the direct (substantial) intervention
of a professional caregiver, nurse or physician (e.g.
intravenous dextrose or intramuscular glucagon).

Exclusion criteria included major postoperative
complications following the transplant surgery,
significant GI discomfort with nausea or vomiting,
inability to learn continuous glucose monitoring,
those with fasting triglycerides of > 400 mg/dL,
impaired liver function, defined as ALAT (alanine
aminotransferase) above or equal to 2.5 times upper
normal range, serum creatinine above or equal to
1.6 mg/dL at the beginning and during the study,
Occurrence of rejection, those with breast feeding
and patients with untreated thyroid disease.

All participants provide written consent. The
study was conducted in accordance with the
Declaration of Helsinki and the Good Clinical
Practice guidelines.

Data were coded and entered using the statistical
package SPSS version 23. Data were summarized
using mean and standard deviation in quantitative
data and using frequency (count) and relative
frequency (percentage) for categorical data.
Comparisons between groups were done using
analysis of variance (ANOVA) with multiple
comparisons post hoc test in normally distributed
quantitative variables while non-parametrical
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Kruskal-Wallis test and Mann-Whitney test were
used for non-normally distributed quantitative
variables. For comparing categorical data, Chi-
square (c2) test was performed. An exact test
was used instead when the expected frequency
is less than 5. Correlations between quantitative
variables were done using Spearman correlation
coefficient. P values less than .05 were considered
as statistically significant.

As can be seen from Table 1, 62 patients with
renal transplant who met the inclusion criteria were
included in the study, and they divided into two
groups. Group 1 included 37 patients will receive
Insulin Degludec and Group 2 included 25 patients
will to receive Insulin Glargine. Only Fifty patients
of them (28 patients in group 1 and 22 in group 2)
subjected to completed the 52 weeks of study after
withdrawal of 12 patients due to various reasons
mentioned in same Table.

Baseline characteristics, metabolic and laboratory
data were generally comparable between the two
groups studied (Table 1, 2, and 3).

patients” glycemic profile are reported in Table 4.

None statistically significance difference between
both groups as regarding the diabetic complications
Table 5.

Comparable decrease in FPG, 2h PPG, and
HbA1lc from baseline to the end of the study
in both groups. FPG and 2h PPG were lower in
insulin Degludec group all through the study as
noticed from Table 6.

Table 2. Baseline Laboratory Data Before Study in Both Groups

Insulin Insulin

Parameter Degludec Glargine P
FBS, mg/dL 205 +16.7 210+154 > .05
Alc (%) 8.1+0.7 8.2+0.5 > .05
LDL-cholesterol, mg/dL 137 £8.6 138+7.5 > .05
HDL- cholesterol, mg/dL ~ 39.5 + 3.8 38.8+4.1 > .05
Triglycerides, mg/dL 190 £ 0.63 205+0.21 > .05
Serum creatinine, mg/dL 1.3+0.28 1.3+0.31 >.05
BUN, mg/dL 20+9 24 +5 > .05
AST, U/L 39+5 396 > .05
ALT, U/L 55+ 9 575 > .05

Table 3. Baseline Laboratory Data During Study in Both Groups

) Parameter Insulin Insul.in P
Based on the cut off values for hyperglycemia Degludec Glargine
and dyslipidemia it is also noted that; both Serum Creatinine, mg/dL  1.4+0.27  13+051 >.05
groups had uncontrolled diabetes and significant BUN, mg/dL 22+8 23+4 >.05
dyslipidemia (Table 2). Other anti-glycemic drugs AST, UL 40+2 39+4 >.05
used as adjuvant therapy to adequately control ALT UL %6:6 EEEAL >.05
Table 1. Baseline Data of Both Groups Studied
Parameter Insulin Degludec Insulin Glargine P
Patients Included in the Study 37 25
Patients Withdrawn Before Treatment 3 0
Patients Subjected to Treatment 34 25
Patients Withdrawn After Treatment 6 3
-Non-compliance 1 1
-Financial 4 1
-Side Effects 1 1
Patients Completing Treatment 28 22
Sex Ratio (n)
Male 17 14
Female 11 8 > 05
Age, y 38+8.7 39.2+84 > .05
BMI, kg/m? 315141 30.5+52 > .05
Duration of Diabetes, y 83155 10.5+£6.3 > .05
Hypertension
Systolic 128.3+14.5 131.2+£10.6 > 05
Diastolic 75.5+9.5 78.1+84
Donors (Living) 100% 100% > .05
Related 22 (78.6%) 17 (77.3) > .05
Unrelated 6 (21.4%) 5 (22.7%) > 05
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Table 4. Anti-diabetic Medications at Screening in Patients
Completed the Study

Insulin Degludec Insulin Glargine

Parameter (n = 28) (n=22)
Sulfonylureas (n) 4 3
DPP-4 Inhibitor (n) 6 3

Vildagliptin 3 2
Sitagliptin 3 1
Metformin (n) 10 9
Insulins (n) 18 18
Short-acting 1" 12
Intermediate-acting 7 6

Abbreviations: DPP-4, dipeptidyl peptidase-4.

Table 5. Diabetic Complications of Patients Completed the Study
at Inclusion

Parameter Insulin Degludec Insulin Glargine P
Hypertension 21 17 > .05
Arteriosclerosis 2 2 > .05
Retinopathy 5 4 > .05
Neuropathy 12 10 > .05

Table 6. Blood Sugar (mg/dL) in Relation to Time
Time Fasting ID Prandial ID A1cID
Fasting IG Prandial IG A1cIG
12 Weeks 125+ 155 162 £10.5 7.51+0.8
130 £ 10.5 170 £ 11 7.48 +0.7
16 Weeks 126 + 11.5 150+ 11.5 7.22+0.9
128 + 11.6 158 + 11.5 7.21+0.8
26 Weeks 110 £ 10.1 155+9.9 7107
116 £ 9.5 160 + 15.6 7.08 +0.6
40 Weeks 105+ 10.5 156 + 9.6 7.03+0.8
108 + 10.3 160 + 10.5 7.00+0.9
52 Weeks 102 £ 11.1 150 £ 10.8 6.9+0.6
105 +8.5 162 £ 11.6 6.9+0.8

Abbreviations: ID, insulin degludec; IG, insulin glargine; A1c, HbA1c.

As regarding HbAlc most pronounced decline,
occurred at 52" week of treatment in both groups
and this indicates that Degludec is non-inferior to
glargine (Table 6).

The number of overall confirmed hypoglycemia
rates and the rate of nocturnal confirmed
hypoglycemia all through the study was
significantly lower with Degludec treated group

Table 7. Confirmed Reported Hypoglycemic Episodes

and this was statistically significant (P < .001) as
shown in Table 7.

Diabetes always received considerable attention
in medical field due to evident metabolic and vital
organs damage accompanied its progression.®®

It is not rare that even non-diabetic patients
may developed post-transplant diabetes mellitus
(PTDM) up to 25% due to numerous of causes
which reported in many reviews.’?

Nephrologists fall in trouble when they confront
the sophisticated immunosuppressive (IS) regimen
against the risk of rejection with inadequate
immunosuppression and against the associated
significant higher rates of cardiovascular disease
and infection with uncontrolled glycemic profile.!%13

Because of the relative shortage of available
transplantable organs versus a growing end-stage
kidney disease population, glycemic profile should
managed carefully to maintain adequate allografts
function but unfortunately, the rationale for treating
patients with NODAT is obtained from studies of
non-transplanted patients.!415

Basal-bolus insulin mimics normal insulin release
and one of the most important events in this field is
FDA Approval of Ultra-Long-Acting Basal insulin
Degludec at beginning 0f 2016.

After its spreading to the market, studies began
to compare it to insulin glargine in type 1 and
type 2 DM. Almost all the studies demonstrate
that; Degludec is associated with equivalent
HbAlc control and significantly lower nocturnal
hypoglycemia rates.!01?

Very little was found in the literature about
Insulin Degludec in renal patients. Istvan Kiss et al.
mentioned that no difference in Pharmacokinetics

of Insulin Degludec in study included normal
patients, CKD patients with different GFR and even
in ESRD patients and they found also no need for

Numbers of Hypoglycemic Episodes 12 week 16 week 26 week 40 week 52 week P
Overall Episodes
| )
nsul!n Deglu.dec 2 2 2 2 < 001
Insulin Glargine 3 4 5 5
Nocturnal Episodes
Insulin Degludec 1 1 1
- : <.001
Insulin Glargine 1 3 3 4
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dose adjustments in patients with impaired renal
function but unfortunately this study assess single
dose only of insulin degludec.?’

Recent study by Debmalya Sanyal et al. included
61 post-kidney transplant diabetic patients to
evaluate glycemic parameters after receiving insulin
Degludec. They found Degludec is tolerated, safe
and effective in those patients.?! The differences
between our study and Sanyal et al. study are: our
study compare the two commonly used forms of
basal insulin and we follow up the patients for one
year but in their study, they only used Degludec
and the patients is followed up only for 3 months.

Binayak Sinha et al. which publish a case of
uncontrolled T2DM, post renal transplantation
with burning at the site of glargine injection, her
glycemic parameters improved 1 week later after
switching to Degludec at the same dose.?

In addition, in an indirect way, Miyako et al.
reported poor glycemic control in case using
steroids for rheumatic polymyalgia until Glargine
was switched to Degludec. This change helps to
attain postprandial hyperglycemia control.?®

In our study, despite that 100% of patients in
both groups had uncontrolled diabetes and use
other anti-glycemic drugs as adjuvant therapy to
control their glycemic profile; FPG, 2h PPG and
HbAlc decreased from baseline to the end of the
study in both groups indicating that both drugs are
effective. However, FPG and 2h PPG are lower in
insulin Degludec group than in insulin Glargine
group all through the study. The numbers of the
overall confirmed hypoglycemia rates and the rate of
nocturnal confirmed hypoglycemia was significantly
lower with Degludec treated group all through the
study and this was statistically significant.

Importantly, our study was conducted on
diabetic renal transplant patients with very limited
published data about this. However, the small
size of sampling is considered as limitation of
the study. Future studies on the current topic are
recommended as caring for transplant patients
is a complex lifelong process that requires a
multidisciplinary team approach.

Insulin Degludec provides optimum glycemic
control in in the first year post renal transplant
patients with significantly lower rate of
hypoglycemia.

None.

None.

None.
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