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This study aimed to assess RBS levels pre and post transplantation
(days 1 and 90) and tacrolimus levels in diabetic patients. Renal
transplant recipients (n=93, age >18 years) were included, excluding
hemolyzed samples, pregnancy, and immunocompromised conditions.
Statistical analysis (SPSS v20) revealed a significant increase in mean
RBS levels from baseline (128.55+35.92 mg/dl) to day 1 (200.66+68.84
mg/dl) and a modest rise at day 90 (132.11+50.84 mg/dl). Among
diabetic patients (14%), tacrolimus trough levels were significantly
higher on day 1 (8.89 ng/ml) compared to nondiabetics (5.75 ng/ml),
with sustained elevation seen at day 90 (8.4 ng/ml vs. 7.53 ng/ml).
These findings underscore the association between tacrolimus levels
and diabetes risk post transplantation.
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INTRODUCTION

Renal transplantation is a critical intervention for patients suffering from end stage renal
disease (ESRD). It improves the quality of life and extends the lifespan of patients who
would otherwise rely on dialysis. Tacrolimus, a cornerstone immunosuppressant drug, is
widely used in renal transplantation to prevent organ rejection?. However, tacrolimus therapy
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is associated with several side effects, including nephrotoxicity, neurotoxicity, and metabolic
disturbances such as posttransplant diabetes mellitus (PTDM).

PTDM is characterized by hyperglycemia® that arisespost transplantation due to
immunosuppressive drugs like tacrolimus, preexisting glucose intolerance, obesity, and the
use of corticosteroids®. PTDM can lead to increased cardiovascular morbidity and mortality,
as well as a higher risk of graft loss. Tacrolimus has been shown to interfere with insulin
secretion and action, contributing to the development of hyperglycemia and PTDM. Given
the critical role of tacrolimus in transplantation and its potential to cause significant
metabolic side effects, it is imperative to monitor blood glucose levels in patients receiving
this medication closely®.

This studyaims to evaluate the random blood sugar (RBS) levels in renal transplant patients
on tacrolimus therapy. By understanding the correlation between tacrolimus levels and RBS,
we can better manage and mitigate the risks associated with PTDM, ultimately improving
patient outcomes posttransplant.

OBJECTIVE

The primary objective of this study is to assess the impact of tacrolimus therapy on RBS
levels in renal transplant patients. The study aims to determine if there is a significant
correlation between tacrolimus trough levels and RBS levels at various postoperative
intervals.

REVIEW OF LITERATURE

Previous studies have highlighted the importance of therapeutic drug monitoring (TDM) in
managing tacrolimus therapy. Tacrolimus is known for its efficacy in preventing acute
rejection but poses a risk for posttransplant diabetes mellitus (PTDM). Research by Kasiske
et al. (2003) and others indicates that higher tacrolimus exposure correlates with an increased
risk of PTDM®.

MATERIALS AND METHODS

The study included renal transplant recipients aged 18 years and older, excluding samples
affected by hemolysis, pregnancy, or immunocompromised conditions. RBS levels were
measured in 93 subjects both pretransplant and posttransplant (on days 1 and 90). Statistical
analysis was conducted using SPSS version 20.

STUDY DESIGN

Prospective, longitudinal and single centric study was conducted at institute of kidney
diseases and research centre, Ahmedabad. Study is approved by institutional ethical
committee (IKDRC-ITS).

RESULTS

Demographic and Clinical Characteristics

The study cohort consisted of 93 renal transplant patients with a significant gender disparity:
69.9% were male and 30.1% were female. The mean age of the patients was 37 years, with an
age range spanning from 18 to 65 years.

RBS Levels and Tacrolimus Trough Levels

A significant positive correlation was found between tacrolimus trough levels and random
blood sugar (RBS) levels at multiple postoperative intervals, specifically on days land 90.
Among the 93 patients, 13 (14%) were identified as diabetic. On day 1, the mean tacrolimus
trough level for diabetic patients was significantly higher at 8.89 ng/ml compared to 5.75
ng/ml in nondiabetic patients. By day 90, the mean tacrolimus trough level for diabetic
patients remained elevated at 8.4 ng/ml, while nondiabetic patients had a mean level of 7.53
ng/ml. (Table 1)
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Group Day 1 Day 30 Day 60 Day 90
NonDiabetics 5751295 |7.70+£3.45 |8.31+4.25 7.53+3.93
Diabetics 8.89+557 |9.48+£5.61 |10.30+4.81 |8.42+4.42

Table 1: Comparison of Mean Tacrolimus Trough Levels Among Non-Diabetics and
Diabetics
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Figure 1:Tacrolimus Trough Levels in Diabetic Patients Vs Non-Diabetic Patients

Diabetic patients consistently have higher mean tacrolimus levels compared to nondiabetic
patients at all time points. Both groups show an increase in levels by Day 60, with a slight
decrease by Day 90.

Mean RBS levels of study population:

Significant increase inMean RBS levels over time. On day 1 posttransplant, the mean RBS
level increased by 72 mg/dl from the baseline, reaching 200.66+68.84 mg/dl, compared to the
baseline level of 128.55+35.92 mg/dl. By day 90, the mean RBS levels saw a smaller
increase of 4 mg/dl from the baseline, reaching 132.11+50.84 mg/dl.

Observations

RBS Levels in Pre-Existing Diabetic Patients:

There is a significant increase in RBS levels from baseline to Dayl. After 90 days, RBS
levels decrease but remain slightly higher than the baseline, indicating the need for
adjustment in dose of hypoglycemic drugs.(Table 2.)

IRBS (mg/dl) [Mean +SD |
Baseline 187 £+55.31 |
Day 1 289.23£81 |
After 90 days 1194.69 + 49.11 |
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Table 2: Mean RBS Levels of Pre-existing Diabetic Patients
RBS Levels in New Onset Diabetic Patients:
There is a notable increase in RBS levels from baseline to Day 1 and further increase after 90
days, indicating the development of new onset diabetes posttransplant.(Table 3).

IRBS (mg/dl) IMean + SD |
Baseline [122 + 14.84 y
Day 1 12275 £ 61 |
After 90 days 267 £ 31

| | |

Table 3: Mean RBS Levels in New Onset Diabetic Patients

Changes in RBS Levels:
Preexisting diabetic patients show a substantial change in RBS levels on Day 1 when
compared to baseline with minimal change by 90 days. (Table 4)

IChange in RBS from Baseline (mg/dl) [Mean + SD |
IDay 1 [101.81 + 76 |
After 90 days 7.30£71.32

Table 4: Mean Change in RBS Levels of Pre-Existing Diabetic Patients from Baseline.

\Change in RBS from Baseline (mg/dl) HMean * SD\
Day 1 167.27 £ 50 |
/Afiter 90 days 2.95 + 45.1 |

Table 5: Mean Change in RBS Levels of Nondiabetic Patients from Baseline
Nondiabetic patients also show an increase in RBS levels on Day 1, but it is less pronounced
compared to diabetic patients. By 90 days, the change in RBS levels is minimal, indicating
effective management. (Table 5)
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Figure 2: Changemean RBS Levels in Diabetic vs. Non-Diabetic Patients
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DISCUSSION
The study cohort showed a notable gender disparity, with a higher percentage of male
patients (69.9%) compared to female patients (30.1%). This aligns with existing literature
suggesting a higher incidence of renal transplantation among males. The age distribution of
the patients, with a mean age of 37 years, reflects the typical demographic of renal transplant
recipients and which indicate notable younger population in this study.
Correlation BetweenTacrolimus Levels and RBS:
The significant correlation between higher tacrolimus levels and increased RBS levels,
particularly in the early postoperative period, underscores the need for careful monitoring and
management. The findings align with previous studies indicating the diabetogenic potential of
tacrolimus.
Diabetic vs. Nondiabetic Patients:
In study population 14% were Diabetic patients and they exhibited significantly higher
tacrolimus trough levels compared to nondiabetic patients, both at day 1 and day 90
posttransplant. This suggests a potential interaction between preexisting diabetes and
tacrolimus metabolism, warranting individualized dosing and vigilant monitoring. (Table
1&Figurel)
Mean RBS Levels:
Significant increase in mean RBS level immediately after post-transplant on day 1, small
increase at day 90 possibly dueto post-surgical stress and medication. This suggests
fluctuation in RBS levels unlikely for long time but effective treatment required to control
random blood sugar levels to reduce renal transplant complications.
New Onset Diabetes:
We found 4 patients who were non diabetic before renal transplant developed new onset of
diabetesafter 90 days of tacrolimus therapy. These patients showpersistent increased RBS
levels throughout this study period possibly due to immunosuppressive therapy with
tacrolimus in particular along with other medications.
Recommendations for Clinical Practice:
Given the findings, it is recommended to implement routine monitoring of RBS levels in all
renal transplant patients, with particular attention to those on tacrolimus therapy. Adjustments
in immunosuppressive regimens and proactive management of hyperglycemia can help
mitigate the risk of PTDM and improve patient outcomes’&8,
CONCLUSION
This study highlights the significant impact of tacrolimus therapy on RBS levels in renal
transplant patients. The data demonstrate a clear correlation between higher tacrolimus levels
and increased RBS levels, particularly in the early postoperative period. Diabetic patients
exhibited significantly higher tacrolimus trough levels compared to nondiabetics,
emphasizing the need for individualized dosing and vigilant monitoring. By optimizing
tacrolimus therapy and implementing proactive measures to manage hyperglycemia,
clinicians can improve patient outcomes and reduce the incidence of PTDM in renal
transplant recipients.
The authors would like to thank Dr.DhirenPatel and Dr.AvinashPrajapati for their valuable
suggestions, active help and encouragement.
The Authors do not have any relevant conflicts of interest to disclose.
REFERENCES

1. Abecassis M, Bartlett ST, Collins AJ, Davis CL, Delmonico FL, Friedewald JJ, Hays

R, Howard A, Jones E, Leichtman AB, Merion RM, Metzger RA, Pradel F,



Mr.Prakash Goud Gattu/Afr.J.Bio.Sc.6(12)(2024) Page 3304 of 6

Schweitzer EJ, Velez RL, Gaston RS. Kidney transplantation as primary therapy for
end-stage renal disease: a National Kidney Foundation/Kidney Disease Outcomes
Quality Initiative (NKF/KDOQITM) conference. Clin J Am SocNephrol. 2008
Mar;3(2):471-80. doi: 10.2215/CJN.05021107. Epub 2008 Feb 6. PMID: 18256371,
PMCID: PMC2390948.

2. Tholking G, Gerth HU, Schuette-Nuetgen K, Reuter S. Influence of tacrolimus
metabolism rate on renal function after solid organ transplantation. World J
Transplant. 2017 Feb 24;7(1):26-33. doi: 10.5500/wijt.v7.i1.26. PMID: 28280692;
PMCID: PMC5324025.

3. Gupta S, Pollack T, Fulkerson C, Schmidt K, Oakes DJ, Molitch ME, Wallia A.
Hyperglycemia in the Posttransplant Period: NODAT vsPosttransplant Diabetes
Mellitus. J Endocr Soc. 2018 Oct 15;2(11):1314-1319. doi: 10.1210/js.2018-00227.
PMID: 30430145; PMCID: PMC6223248.

4. Kotha S, Lawendy B, Asim S, Gomes C, Yu J, Orchanian-Cheff A, Tomlinson G,
Bhat M. Impact of immunosuppression on incidence of post-transplant diabetes
mellitus in solid organ transplant recipients: Systematic review and meta-analysis.
World J Transplant. 2021 Oct 18;11(10):432-442. doi: 10.5500/wjt.v11.i10.432.
PMID: 34722172; PMCID: PMC8529944.

5. Shivaswamy V, Boerner B, Larsen J. Post-Transplant Diabetes Mellitus: Causes,
Treatment, and Impact on Outcomes. Endocr Rev. 2016 Feb;37(1):37-61. doi:
10.1210/er.2015-1084. Epub 2015 Dec 9. PMID: 26650437; PMCID: PMC4740345.

6. Martin-Moreno PL, Shin HS, Chandraker A. Obesity and Post-Transplant Diabetes
Mellitus in Kidney Transplantation. J Clin Med. 2021 Jun 5;10(11):2497. doi:
10.3390/jcm10112497. PMID: 34198724; PMCID: PMC8201168.

7. Hecking M, Sharif A, Eller K, Jenssen T. Management of post-transplant diabetes:
immunosuppression, early prevention, and novel antidiabetics. Transpl Int. 2021
Jan;34(1):27-48. doi: 10.1111/tri.13783. Epub 2020 Nov 28. PMID: 33135259;
PMCID: PMC7839745.

8. Chaitou AR, Valmiki S, Valmiki M, Zahid M, Aid MA, Fawzy P, Khan S. New-
Onset Diabetes Mellitus (NODM) After Liver Transplantation (LT): The Ultimate
Non-diabetogenic Immunosuppressive Therapy. Cureus. 2022 Mar 29;14(3):e23635.
doi: 10.7759/cureus.23635. PMID: 35510006; PMCID: PMC9057316.



