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Article Info Abstract

Post-transplantation diabetes mellitus (PTDM) is a common 
and important complication after solid organ transplantation, 
affecting long-term outcomes. Graft rejection, decreased 
patient survival, infections and increased cardiovascular 
risk are associated with PTDM and may arise from both 
transplant-related and traditional risk factors. Early 
screening for PTDM is crucial for early detection and 
management. Despite clinical guidelines recommending 
regular screening for PTDM, screening rates remain 
suboptimal. This retrospective study analyzes PTDM 
screening rates between January 2014-January 2024 among 
pediatric kidney, liver, heart and lung transplant recipients 
at a large quaternary academic pediatric transplant center. 
PTDM screening rates vary by organ type, with kidney 
transplant patients at 19.4%, liver transplant patients at 
14.6%, heart transplant patients at 34.3% and lung transplant 
patients at 91.7%. These lower-than-expected rates of 
PTDM screening among high risk pediatric- kidney, liver 
and heart transplant pediatric population highlight the need 
for improved screening protocols and provider education 
post-transplantation. 
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Introduction
Post-transplantation diabetes mellitus (PTDM), first described 
in kidney transplant recipients in 1964, remains a leading 
complication after solid organ transplantation [1,2]. In 
2014, an International Expert Panel of clinicians/researchers 
recommended expansion of the PTDM screening tests to 
include hemoglobin A1c levels since the American Diabetes 
Association (ADA) has incorporated hemoglobin A1c (>6.5%) 
as a diagnostic criterion for diabetes mellitus in the general 
population although the gold standard for diagnosing PTDM 
still remains OGTT [3,4]. However, caution must be exercised 
not to use A1c testing too soon after transplantation (within 45 
days after transplantation) as a normal HbA1c does not rule of 
the presence of post-transplantation anemia and/or dynamic 
renal allograft function [5]. Although this transient post-
transplant hyperglycemia (within 45 days after transplantation) 
is an important risk factor for subsequent PTDM, it should 
be excluded from PTDM diagnosis as this is exceptionally 
common in early transplant period due to high steroid and 
tacrolimus exposures [6,8]. PTDM should be screened for in 
clinically stable patients >45 days after transplantation [4]. 
Different factors have led to variations in the reported incidence 

for PTDM [1].; it has been reported in 2.5-25% of liver 
transplant recipients, 4-25% in kidney transplant recipients, 30-
35% in lung transplant and 4-40% in heart transplant recipients 
[9-13]. Early detection of PTDM is critical to reduce the risks 
and complications of diabetes mellitus, with post-transplant 
follow-up of patients with transient HbA1c levels >5.7-6.4% or 
higher at 3, 6, 9 and 12 months, followed by annual screening 
thereafter [1, 14-16].
In this study, we performed a 10-year retrospective cohort 
study to assess the frequency of PTDM screening in our 
large quaternary academic pediatric transplant medical center 
following publication of the 2014 guideline [4].

Methods

Patient Population
This single center, retrospective cohort study included patients 
who received a solid organ transplant (liver, kidney, heart and 
lung) at the Texas Children’s Hospital between January 2014 
and January 2024. Patient characteristics are summarized 
in Table 1 which shows similar representation of male and 
females. 

Variable Total
N (%)

Liver Transplant recipient 336 (100)
Mean age at transplant (years) 6.51
Male 167 (49.7)
Female 169 (50.3)
Heart Transplant recipient 268 (100)
Mean age at transplant (years) 8
Male 152 (56.7)
Female 116 (43.3)
Lung transplant recipient 96 (100)
Mean age at transplant (years) 10.43
Male 43 (44.8)
Female 53 (55.2)
Kidney transplant recipient 284 (100)
Mean age at transplant (years) 13.11
Male 167 (58.8)
Female 117 (41.2)

Table 1: Sociodemographic characteristics of solid organ recipients at Texas Children’s Hospital (TCH) between 2014-2024.

The primary outcome was screening rates of PTDM within 
the first-year post-transplantation, as recommended by 
international guidelines [4]. Screening adherence was defined 
as having ≥ 1 fasting glucose test or HbA1c test within the first 

year following transplantation. Test orders from 46 days post-
transplantation were assessed to diagnose PTDM in this study. 
Adherence rate was calculated and described for each organ 
group.
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Results
Over the 10-year period, 984 solid organ transplantations were 
performed: 336 liver transplants, 268 heart transplants, 96 lung 
transplants and 284 kidney transplants (Table 2). 

Of these recipients, none had OGTT test orders ≥45 days but 
14.6% (n=49), 34.3% (n=92), 91.7% (n=88) and 19.4% (n=55) 
of recipients have HbA1c orders for PTDM screening in liver, 
heart, lung, and kidney transplant recipients respectively (Table 
2). 

For liver, heart, lung and kidney recipients who had PTDM 
screening performed, the incidence for PTDM was 27.6%, 
17.4%, 17.0% and 20.0% (Figure 1) while 23.4%, 15.2%, 
34.1% and 20.0% were in the prediabetes class (Figure 1).

Organ Transplant Liver Heart Lung Kidney
Number of Recipients 336 268 96 284

Post-transplant OGTT test (≥45-365 days)
Total number of tests 
ordered

0 0 0 0

Post-transplant HbA1c test (≥45-365 days)
Total number of tests 
ordered

49 92 88 55

Percentage test 
ordering compliance

14.6 34.3 91.7 19.4

Total number of tests 
completed

47 92 88 55

Table 2: Ten-years PTDM screening compliance data in solid organ recipient patients.

Figure 1: Solid organ recipient’s classification based on HbA1c levels post-transplantation.

Of the recipients who developed PTDM, 100% of liver and 
lung transplant recipients were placed on injectable insulin 
therapy across the various race/ethnic groups (Table 3). Only 
one kidney transplant recipient was not placed on either insulin 
or metformin (Table 3). In the heart transplant group, 100% of 

Hispanic white and 80% of Non-Hispanic black recipients were 
placed on insulin therapy while 100% of Non-Hispanic whites 
and 20% of Non-Hispanic blacks were placed on metformin 
(Table 3).
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Liver Transplant recipient
Ethnicity/Race Non-Hispanic 

White
Hispanic White Non-Hispanic 

Black
Asian Others

Prediabetes 4 6 1 - -
Diabetes 8 4 1 - -
On Insulin 8 4 1
On Metformin

Heart Liver recipient
Prediabetes 4 7 3
Diabetes 2 9 5
On Insulin 0 9 4
On Metformin 2 1

Lung Transplant recipient
Prediabetes 20 3 3 3 1
Diabetes 7 7 - - 1
On Insulin 7 7 - - 1
On Metformin - - - - -

Kidney transplant recipient
Prediabetes 3 4 3 1
Diabetes 1 7 3
On Insulin 1 6 3
On Metformin - - -

Table 3: Ten-years PTDM screening compliance data in solid organ recipient patients.

Discussion
Post-transplantation diabetes mellitus (PTDM) describes 
newly diagnosed mellitus in the post transplantation setting 
[4]. Risk factors for PTDM can be multifactorial [17,18] with 
obesity, immunosuppression with glucocorticoids, tacrolimus 
and other drugs being the most significant post-transplant risk 
factors [2,19-21]. The 2014 International consensus guidelines 
expanded the screening parameters for PTDM to include 
HbA1c as OGTT which is the gold standard is not widely used 
as they are time consuming and impractical in many settings 
[4]. 
In this study, we assessed the screening rates for post-
transplant diabetes mellitus screening in patients who received 
solid organ transplants at Texas Children’s Hospital. We 
found that no patient had orders for the OGTT test within 
the first year, which is the recommended gold standard for 
diagnosing PTDM. This observation is similar to previous 
reports highlighting the time consuming and impractical nature 
of OGTT in large transplant programs where fasting glucose 
and/or HbA1c tests are mostly used [1,5, 22-24]. Despite the 
ease of ordering HbA1c, PTDM screening remained very low 
except for lung transplant recipients (Table 2). 
Our data is similar to previous reports of PTDM occurrence 
in solid organ transplant recipients [1] but a lower rate for 
lung transplant recipient likely due to increased PTDM 

screening in this group. Due to different risk factors such as 
age, alcoholic cirrhosis hepatitis C infection, liver steatosis 
etc. for liver [25,26]; advanced age, elevated pre-transplant 
HbA1c level, cystic fibrosis KCNJ11 gene polymorphism etc. 
for lungs [27,28]; advanced age, pre-and post-transplant HCV 
infections etc. for kidney [29,30]; cytomegalovirus infection 
and immunosuppressive medications for heart [31], solid organ 
transplant recipients are at risk of developing PTDM. But 
patients who are prediabetic after transplantation are at higher 
risk as it is a harbinger for PTDM [1]. Identifying patients at 
risk of PTDM is important as patients can easily be counseled 
on dietary and lifestyle changes; or placed on insulin and 
other oral anti-diabetic therapies [1,6]. One limitation of this 
study was the exclusion of bone marrow transplant patients 
as we focus only on solid organ transplants. Although we 
examined a relatively large cohort of patients, our study is 
a single-centre study necessitating more studies/data from 
other large transplant centres nationwide or internationally for 
comparison.
Recently, an update to the 2014 guideline was published 
stressing the use of OGTT in the diagnosis of PTDM citing that 
hemoglobin A1c lacks diagnostic sensitivity and advocating for 
more research in identifying the best way to identify recipients 
are risk [2]. However, in a pediatric population, performing 
OGTT does represent a challenge. 
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Patient/physician education on the risk of PTDM and 
importance of complying with PTDM screening is necessary. 
Continuous knowledge of latest guidelines and adherence to 
them might help change physician perspective and hopeful 
increase their compliance for PTDM screen for solid organ 
transplant recipient. Additionally, programmed notifications 
(best practice alerts) in the electronic medical records of solid 
organ recipient could help remind providers at regular intervals 
to order these tests for their patients [32]. 
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