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Background: Diabetes is the leading cause of kidney disease in Canada. Nationally, there
are 1in 300 school age children with Type 1 Diabetes and the incidence is increasing. The
Alberta Children's Hospital Diabetes Clinic has noticed a considerable number of children
and teens using protein supplements (protein powder, protein bars, shakes and higher
protein milks) to help improve nutrition, promote weight gain, increase muscle mass or
improve athletic performance. Diabetes Canada Clinical Practice Guidelines (CPGs) state
that macronutrient distribution is flexible within recommended ranges and will depend on
individual treatment goals and preferences. For children, itis suggested that they follow
eating patterns as outlined by Eating Well with Canada’s Food Guide. However, we know
that children with diabetes tend to eat similarly to those without diabetes- and that
nutritional intake is often suboptimal. Regarding protein intake, the CPGs suggest families
choose lean animal proteins, and particularly more vegetable protein foods. No statement
is given regarding the use of protein supplements. ISPAD (International Society for
Pediatric and Adolescent Diabetes) Clinical Practice Consensus guidelines state there is
minimal evidence on use of protein or other nutritional supplements to support athletic
performance in adolescents and that protein supplementation should not be routinely
recommended for youth. The American Diabetes Association (ADA) Standards of Care
does not recommend taking supplements and does suggest taking into consideration if
there might be harm in doing so. Given that increased protein intake can impact renal
function, a literature review was completed using the key words of “protein supplement
use and Type 1 Diabetes”, “Type 1 diabetes and dietary protein intake” (in adults and
adolescents), and “Type 1 diabetes supplement use in adolescents”.



In clinical practice, measurement of renal function is done by analyzing urine and blood
creatinine and, through use of accepted formulas, estimating the glomerular filtration rate
(eGFR). Stimulated glomerular filtration rate, also called renal reserve, is obtained through
serial measurement of eGFR before and after a protein load. Both adult and pediatric
studies have shown that measuring stimulated eGFR is more sensitive to detect early renal
impairment (Bosch et al, 1983 ; Bosch et al 1984; Cleper et al 1997). Further in recent
years, emerging information suggest that using cystatin-c instead of creatinine is more
accurate and less likely to be affected by non-renal causes than creatinine (Nwanyonenyi,
NV et al, 2024; Pizzo et al 2024). However, there are some studies that suggest cystatin-c
may not detect changes in eGFR with a protein load (Mueller, T. F., et al 2009 and

Rodenbach et al 2017). Finally, there is no study comparing renal reserve calculated from
creatinine measurements and cystatin-C measurements.

Many studies reviewed recognize that use of protein supplementation is increasing and
acknowledge that although there are benefits, caution should be used particularly due to
the potential impact on renal function. Several articles mention that people with Type 1
Diabetes are at risk of nephropathy and one suggests screening should be completed
annually (Favel 2022). Further studies are needed to assess use of protein supplements in
teens with Type 1 Diabetes and its potential impact on renal function. Confirming overall
protein intake (from food and supplements) would also help to determine if teens are
consuming more than the RDA. Information gathered will be useful for families to help
guide their decisions about protein supplement use and for the clinic to help with
consistent messaging. The purpose of this study is to assess protein supplement use and
impact on renal function reserve (RFR).

Objective: to assess use and intake of protein supplements and determine the impact of
increased protein load on kidney function/health.

Research Question: Does use of protein supplements impact kidney health in children
with Type 1 Diabetes?

Hypothesis: In our clinic population, use of protein supplements in children with Type 1
diabetes will affect renal function reserve.

Specific aims of the pilot study:

1) To test the study procedure for feasibility

2) To obtain preliminary data on frequency of use and effect on renal reserve prior to
planning a lager, possibly multicenter study on this topic



3) To compare use of creatinine and cystatin-C in measurement of renal reserve

Methodology:

Study Population: children age 10-17.9 years of age with Type 1 Diabetes who are followed
in the Alberta Children’s Hospital Diabetes Clinic. The goal s to enroll 20 patients, those
that are already consuming protein supplements and those that are not. This observational
pilot study will consist of a convenience sample to examine the feasibility of the
methodology for a larger study.

Study Design: cross-sectional observational study.

Study Protocol

At Baseline Visit:
1. give consent to participate in the study
2. confirm eligibility criteria
3. provide demographic information (age, gender, date of birth, date of
diagnosis).
4. Obtain anthropometrics and vital signs (height and weight, blood pressure,
heart rate).

Renal Reserve Testing (as outlined by Cleper et al, Pediatr Nephrol (1997) 11: 473-
476): in brief, this involves, after an overnight fast, collecting blood and urine samples at
baseline and after giving an oral protein load (1 gr/kg of body weight, up to a max of 80g).

-2h -1h Oh +1h +2h
Water Intake X X X X X
Protein Intake X
Urine
Collection X X X X X
Blood
Collection X X

Surveys and Questionnaires- to be completed during downtime
a) Sports Supplement Survey: All participants will complete a survey on sports
supplements and a food frequency questionnaire to assess protein intake from food.



b) Food Frequency Questionnaire to assess protein intake from the child’s diet:
The standard Block Kids 2004 FFQ was developed in a scientific and data-based
way and has been extensively studied and validated.

Statistical Methods:

Statistical Analysis

Descriptive statistics will be tabulated. Data will be presented as median with lower and
upper quartiles for continuous variables or as number and percentages for binary or
categorical variables. Fasting eGFR and renal reserve will be compared between those
who use supplements and those who do not with a Student T test.

In exploration analysis, a regression analysis will be used to correlate renal reserve and
total protein intake correcting for age, sex, and duration of diabetes.

Bland-Altman plot analysis will be used to assess the level of agreement between
creatinine and cystatin-C eGFR values.

Sample Size Estimates:

As we do not know the frequency of use of protein supplement use and the impact it may
have on renal function we cannot calculate a sample size yet. This pilot study will generate
the data to be able to determine more accurately the sample size for a properly numbered
study.

Current Status:
The first few months were dedicated to establishing the methodology and protocol, looking
for nutrition surveys and a validated FFQ, and preparing submission for Ethics.

The study involves substantial budget costs, which are critical to the protocol. To reduce
the burden on participants, a research nurse will be responsible for administering IVs and
assisting with blood and urine sample collection. Laboratory analyses—including urine
creatinine, serum creatinine, and urine albumin, along with associated administrative
fees—will be conducted by Alberta Precision Laboratories. The Cystatin C measurement
kit was procured separately, and a lab technician will be compensated to perform the
ELISA assay.

Study Budget:



A. Research Procedure Costs

Service/Procedures Quantity |Cost Perltem| Numberof | Total Costs
Participants
Informed consent
Questionnaires 20 S35 20 $700
Hematology/Chemistry/Urinalysis Elisa (ALPCO) $1.500
Labs- APL (urine creatinine, serum
creatinine, urine albumin + admin fee) 20 $1,985
protein drink 2 cases S0 20 $100
Vacutainers, urine collection cups 100 S75
Sub-Total 4360
B. Personnel Costs
Personnel cost per Visit| Total Visits Number of | Total Costs
Participants
Research Assistant S60/hr x 7h 7 20 $2,940
Physician (reimbursement for service) 0 0
Travel to present the pilot study (expected
as part of award) $3,000
Lab Tech (to run Elisa) $35/hrx 7h 1 $245
Sub-Total 6185
C. Non-Procedure Costs
Number of | Total Costs
Service/Cost Quantity |Cost per Item| Participants
Participant reimbursement (e.g. parking) $15 20 $300
Participant payment (e.g. $50/visit) $25 20 $500
Sub-total 800
Total Study Cost 11345

Ethics approval was received on June 18, 2025. Administrative approval for research to

proceed was granted September 11, 2025.




Next steps will be recruitment of participants for the study (there are currently 5 enrolled),
data collection and analysis. The anticipated timeline is 6 months. The ambition is to
submit an abstract for ISPAD 2026 with the results from this study.
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