C ureu S Open Access Case

Part of SPRINGER NATURE Report DOI: 10.7759/cureus.61577

Rapid Improvement in Weight, Body
Composition, and Glucose Variability With
Semaglutide in Type 1 Diabetes

Review began 05/06/2024

Review ended 05/29/2024 1 I

Published 06/03/2024 Hoda Gad ', Rayaz A. Malik "

© Copyright 2024

Gad et al. This is an open access article 1. Research Department, Weill Cornell Medicine-Qatar, Doha, QAT 2. Institute of Cardiovascular Medicine, University
distributed under the terms of the Creative of Manchester, Manchester, GBR

Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Corresponding author: Rayaz A. Malik, ram2045@qatar-med.cornell.edu

Abstract

The efficacy of glucagon-like peptide-1 receptor agonists (GLP1-RA) in type 2 diabetes mellitus is well-
established. GLP1-RAs are not approved for use in type 1 diabetes mellitus (T1IDM). A 34-year-old woman

with a 23-year history of TIDM presented for review for weight gain (weight 63 kg, BMI 26.9 kg/mz) and
increased HbAlc (8.3%) and glycemic variability. Subcutaneous semaglutide (1 mg weekly) was commenced.
After two months, there was decrease in weight by 12 kg, body fat percent by 15%, visceral fat by 7%, and a
reduction in insulin dose, glycemic variability, and HbAlc. Semaglutide could be an important adjunct to
insulin treatment in TIDM.

Categories: Endocrinology/Diabetes/Metabolism, Therapeutics
Keywords: type 1 diabetes mellitus (t1dm), continuous glucose monitoring (cgm), glucose variability, semaglutide,
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Introduction

The efficacy of glucagon-like peptide-1 receptor agonists (GLP1-RA) in type 2 diabetes mellitus is well-
established with weight loss, improved glycemic control without hypoglycemia [1], and an improvement in
cardiovascular outcomes [2,3]. GLP1-RAs are not approved for type 1 diabetes mellitus (T1DM) and may
require caution in patients with high glucose variability and an increased risk of hypoglycemia. A recent case
report of an obese woman with T1DM treated for six months with semaglutide showed favorable outcomes
with a reduction in insulin dose and weight and improvement in glycemic variability [4].

Case Presentation

A 34-year-old woman with T1DM for 23 years presented with weight gain (~10 kg) over three to four years
and increased glycemic variability. She was taking multiple daily insulin injections of 14 U insulin glargine
300 units/mL daily and insulin Lispro 100 units/mL using carb counting with a carbohydrate-to-insulin ratio
(CIR) of 10:1 and correction doses as needed when the 2-hour postprandial blood glucose was >9.99 mmol/L
(180 mg/dL) with an insulin sensitivity factor (ISF) = 3 units for each 5.55 mmol/L (100 mg/dL) above target.
Continuous glucose monitoring (CGM) was performed using the Freestyle Libre 2 system.

Assessment

Her weight was 63 kg and body mass index (BMI) was 26.9 kg/m 2, Her cardiometabolic panel was as follows:

creatinine 0.71 mg/dL, estimated glomerular filtration rate (eGFR) >90 mL/min/1.73m? bilirubin 0.23 mg/dL,
total protein 72 g/L, albumin 43 g/L, alkaline phosphatase (ALP) 47 U/L, alanine aminotransferase (ALT) 8
U/L, aspartate aminotransferase (AST) 11 U/L, total cholesterol 5.6 mmol/L, triglyceride 0.9 mmol/L, high-
density lipoprotein cholesterol (HDL) 1.9 mmol/L, low-density lipoprotein cholesterol (LDL) 3.4 mmol/L,
and HbAlc (%) 8.3% (Table I). She had no evidence of retinopathy, microalbuminuria, or neuropathy.
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Variables Reference range Patient with TIDM
Weight (kg) = 63

BMI (kg/r?) 18.5-24.9 269
HbA1c (%) <57 83
Creatinine (mg/dL) 44-80 0.71

eGFR (mL/min/1.73m?) >90 >90
Bilirubin (mg/dL) 0-21 0.23

Total protein (g/L) 60-80 72

Albumin (g/L) 35-50 43

ALP (ULL) 35-104 47

ALT (UIL) 0-33 8

AST (UL) 0-32 1"

Total cholesterol (mmol/L) <52 56
Triglycerides (mmol/L) <1.7 09

HDL (mmol/L) >1.0 19

LDL (mmol/L) <2.59 3.4 mmol/L.

TABLE 1: Clinical and laboratory measurements before GLP-1 therapy

T1DM, type 1 diabetes mellitus; BMI, body mass index; HbA1c, glycated hemoglobin; eGFR, estimated glomerular filtration rate; ALP, alkaline
phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein
cholesterol; GLP-1, glucagon-like peptide 1

Treatment

Treatment with once weekly subcutaneous semaglutide was initiated at a starting dose of 0.25 mg for two
weeks, then 0.5 mg weekly for two weeks, followed by a maintenance dose of 1.0 mg weekly. The patient was
educated about the pseudo-normoglycemic effect on CGM with semaglutide and was instructed to avoid
excessively reducing her insulin dose to avoid the risk of diabetic ketoacidosis.

Outcome
Body Composition Analysis

After two months of treatment with semaglutide, the patient’s weight had decreased to 51 kg (12 kg)
(Figure 1A), body fat percent was reduced to 18 (-15%) (Figure 1B), visceral fat was reduced to 1 (-7%)
(Figure 1C), and metabolic age was reduced from 32 years to 19 years (Figure D).
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FIGURE 1: Body composition analysis using TANITA before and after
once weekly dose of 1.0 mg subcutaneous semaglutide.

Continuous Glucose Monitoring

Time spent in level 2 hyperglycemia (time above range) was reduced from 11% (Figure 2) to 4% (Figure 3),
with no change in time in range. An increase in time below range was associated with more hypoglycemic
events from 19 to 21. Glucose management indicator was reduced from 6.9% to 6.6%, and glycemic
variability was reduced from 48.2% to 44.6% (Figures 2, 3; Table 2). The dose of Glargine was reduced by 2U
and that of Lispro insulin by ~2U based on carb counting.
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ICOSE STATISTICS AND TARGETS

TIME IN RANGES
19 March 2022 - 1 April 2022 14 Days
% Time Sensor is Active 92% . Hiah —
ery Higl fo
. - >250 mgiiL (2h 38min)
Ranges And Targets For ypa 1 0r T
Glucose Ranges Targets % of Readings (Trme/Day) - High 19%
Target Range 70-180 mgidL Greater than 70% (16h 48min) 181 - 250 mgidL (#h B4min)
Below 70 mg/dL Less than 4% (S8min) —
Below 54 mg/dL Less than 1% (14min)
Above 180 mg/dL Less than 25% (8h) Target Range 59%
Above 250 mg/dL Less than 5% (1h 12min) WO 100 sl Ot 1O}
Each 5% increase in time in range (70-180 mgidL) is clinically beneficial.
N Low 8%
Average Glucose 150 mgreL 70 Eiloe . (1h 55min)
g (Gmiy 6.9% or 52 mmol/imol o4
fabil Very Low 3%
Glucose Variability 48.2% B :}ﬂ'm_ P
Defined as percent coefficikent of variation (%CV)
AMBULATORY GLUCOSE PROFILE (AGP)
AGP is & summary of glucose values kom he report perod, with m ¢ percenties shown as if accurring in & single day
350mo/dL
355] 95%
5%
—50%
Target Range %
=] 5%
00:00 03:00 12:00 1 0 00:00
DAILY GLUCOSE PROFILES
Each daily profi a midnight fo mide ed in e wop-lef comer.
Saturday Sunday Monday Tuesday Wednesday Thursday Friday

180
701

N

1
12:00 00:00 12:00 00:00 12:00 00:00

00:00 12:00 00:00

12:00 00:00 12:00 00:00 12:00 00:00

ml A

28 ‘29

AP VT WA

Glucose Patterns (14 Days)

Target Range | ..

00:00

| Lows | Highs.

Ovemnight Morming Amsrnoon

o |

FIGURE 2: Ambulatory glucose profile before once weekly dose of 1.0
mg subcutaneous semaglutide.

Glucose management indicator targets by the American Diabetes Association [5]
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FIGURE 3: Ambulatory glucose profile after once weekly dose of 1.0 mg

subcutaneous semaglutide.

Glucose management indicator targets by the American Diabetes Association [5]
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Variables

Average glucose (mg/dL)

GMI (%)

GV (%)

Time in range (%)

TAR (>250 mg/dL): level 2 hyperglycemia
TAR (181-250 mg/dL): level 1 hyperglycemia
TIR (70-180 mg/dL)

TBR (54-69 mg/dL): level 1 hypoglycemia

TBR (<54 mg/dL): level 2 hypoglycemia

Pre-semaglutide Two months post-semaglutide
150 139

6.9 6.6

482 446

1 4

19 22

59 59

8 10

3 5

TABLE 2: Glucose metrics before and after once weekly dose of 1.0 mg subcutaneous

semaglutide.

GMI, glucose management indicator; GV, glucose variability; TAR, time above range; TIR, time in range; TBR, time below range

Discussion

We have shown a dramatic improvement in weight and glucose variability with a negligible increase in the
incidence of hypoglycemia after treatment with semaglutide in a woman with TIDM. Despite the
introduction of new insulin analogues and CGM, strict glycemic control is difficult to achieve and maintain
for most people with T1DM, especially as insulin is associated with an increased risk of hypoglycemic events
and weight gain [6]. An increasing proportion of adults with TIDM are now overweight or obese, which
impacts glycemic variability and overall glycemic control, which may increase the risk of both microvascular
and macrovascular complications [7]. Increased glucose variability, driven by high and low glucose
excursions, is associated with adverse vascular profiles in patients with TIDM [8]. A higher BMI in children
and adolescents with T1IDM is also associated with accelerated beta cell failure [9]. Adjunctive therapy with
GLP-1RA alongside insulin may provide direct and indirect benefits by increasing glucagon and reducing
insulin resistance in patients with T1DM [10]. Liraglutide, a short-acting GLP-1RA, previously showed
favorable effects in patients with T1IDM including weight loss, improvement in HbAlc, and lower insulin
needs [10]. In a recent analysis of ADJUNCT ONE and ADJUNCT TWO, two randomized controlled phase 3
trials in TIDM, treatment with daily liraglutide 1.8 mg over 52 weeks was associated with a significant
reduction in the placebo-adjusted HbAlc, body weight, and insulin dose (ADJUNCT ONE: -0.30%, -5.0 kg,
and -12%; ADJUNCT TWO: -0.35%, —4.8 kg, and -10%, respectively) [6]. In a large retrospective cohort
study of 1,822 patients with TIDM treated with predominantly short-acting GLP-1RAs, we have recently
shown a clinically meaningful reduction in HbAlc, but with limited weight loss and cardiorenal benefits
[11,12]. A recent study of patients with TIDM receiving low-dose semaglutide 0.5 mg weekly has shown
improvement in weight and reduction in basal/bolus insulin [13]. We showed that semaglutide 1.0 mg leads
to rapid and marked improvement in weight, percentage body fat and visceral fat, and metabolic age, but
with an increased time below range, which warrants close monitoring for hypoglycemic episodes and insulin
dose adjustment. Longer-term studies assessing the impact on microvascular and cardiorenal complications
are required before adjunctive GLP-1 therapy can be recommended in patients with TIDM.

Conclusions

Insulin is the first-line treatment in TIDM but is associated with weight gain, increased glycemic variability,
and hypoglycemia. We showed that subcutaneous semaglutide once weekly is safe, well tolerated, and highly
efficacious in enabling weight loss and improving glycemic variability and overall glycemic control in
patients with TIDM. However, further research is required to establish the safety of adjunctive GLP-1
therapy in relation to the incidence of hypoglycemia and long-term complications in patients with TIDM.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Rayaz A. Malik, Hoda Gad

2024 Gad et al. Cureus 16(6): e61577. DOI 10.7759/cureus.61577

60f7


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Critical review of the manuscript for important intellectual content: Rayaz A. Malik

Supervision: Rayaz A. Malik

Acquisition, analysis, or interpretation of data: Hoda Gad

Drafting of the manuscript: Hoda Gad

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. N/A issued approval N/A.
Ethics approval is not required for a case report. However patient consent was obtained. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

Nauck MA, Quast DR, Wefers J, Meier JJ: GLP-1 receptor agonists in the treatment of type 2 diabetes - state-
of-the-art. Mol Metab. 2021, 46:101102. 10.1016/j.molmet.2020.101102

Rubino D, Abrahamsson N, Davies M, et al.: Effect of continued weekly subcutaneous semaglutide vs
placebo on weight loss maintenance in adults with overweight or obesity: the STEP 4 randomized clinical
trial. JAMA. 2021, 325:1414-25. 10.1001/jama.2021.3224

Mahapatra MK, Karuppasamy M, Sahoo BM: Semaglutide, a glucagon like peptide-1 receptor agonist with
cardiovascular benefits for management of type 2 diabetes. Rev Endocr Metab Disord. 2022, 23:521-39.
10.1007/s11154-021-09699-1

Raven LM, Greenfield JR, Muir CA: Glucagon-like peptide-1 receptor agonist treatment with semaglutide in
type 1 diabetes. JCEM Case Rep. 2023, 1:luac017. 10.1210/jcemcr/luac017

Battelino T, Danne T, Bergenstal RM, et al.: Clinical targets for continuous glucose monitoring data
interpretation: recommendations from the international consensus on time in range. Diabetes Care. 2019,
42:1593-603. 10.2357/dci19-0028

Dejgaard TF, von Scholten BJ, Christiansen E, et al.: Efficacy and safety of liraglutide in type 1 diabetes by
baseline characteristics in the ADJUNCT ONE and ADJUNCT TWO randomized controlled trials. Diabetes
Obes Metab. 2021, 23:2752-62. 10.1111/dom.14532

Rawshani A, Sattar N, Franzén S, et al.: Excess mortality and cardiovascular disease in young adults with
type 1 diabetes in relation to age at onset: a nationwide, register-based cohort study. Lancet. 2018, 392:477-
86.10.1016/S0140-6736(18)31506-X

Kietsiriroje N, Pearson SM, O'Mahoney LL, West DJ, Ariéns RA, Ajjan RA, Campbell MD: Glucose variability
is associated with an adverse vascular profile but only in the presence of insulin resistance in individuals
with type 1 diabetes: an observational study. Diab Vasc Dis Res. 2022, 19:14791641221103217.
10.1177/14791641221103217

Ferrara-Cook C, Geyer SM, Evans-Molina C, Libman IM, Becker DJ, Gitelman SE, Redondo MJ: Excess BMI
accelerates islet autoimmunity in older children and adolescents. Diabetes Care. 2020, 43:580-7.
10.2337/dc19-1167

Kuhadiya ND, Malik R, Bellini NJ, Patterson JL, Traina A, Makdissi A, Dandona P: Liraglutide as additional
treatment to insulin in obese patients with type 1 diabetes mellitus. Endocr Pract. 2013, 19:963-7.
10.4158/EP13065.0R

Anson M, Zhao SS, Austin P, Ibarburu GH, Malik RA, Alam U: SGLT2i and GLP-1 RA therapy in type 1
diabetes and reno-vascular outcomes: a real-world study. Diabetologia. 2023, 66:1869-81. 10.1007/s00125-
023-05975-8

Tilinca MC, Tiuca RA, Niculas C, Varga A, Tilea I: Future perspectives in diabesity treatment: semaglutide, a
glucagon-like peptide 1 receptor agonist (Review). Exp Ther Med. 2021, 22:1167. 10.3892/etm.2021.10601
Grassi BA, Teresa Onetto M, Sanchez C, Tapia N, Mena F: Effect of low dose semaglutide in people with type
1 diabetes and excess weight. Diabetes Res Clin Pract. 2024, 209:111593. 10.1016/j.diabres.2024.111593

2024 Gad et al. Cureus 16(6): e61577. DOI 10.7759/cureus.61577

7of7


https://dx.doi.org/10.1016/j.molmet.2020.101102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.molmet.2020.101102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2021.3224?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2021.3224?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11154-021-09699-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11154-021-09699-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jcemcr/luac017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jcemcr/luac017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dci19-0028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dci19-0028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/dom.14532?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/dom.14532?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(18)31506-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(18)31506-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/14791641221103217?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/14791641221103217?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dc19-1167?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dc19-1167?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/EP13065.OR?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/EP13065.OR?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00125-023-05975-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00125-023-05975-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/etm.2021.10601?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/etm.2021.10601?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.diabres.2024.111593?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.diabres.2024.111593?utm_medium=email&utm_source=transaction

	Rapid Improvement in Weight, Body Composition, and Glucose Variability With Semaglutide in Type 1 Diabetes
	Abstract
	Introduction
	Case Presentation
	Assessment
	TABLE 1: Clinical and laboratory measurements before GLP-1 therapy

	Treatment
	Outcome
	FIGURE 1: Body composition analysis using TANITA before and after once weekly dose of 1.0 mg subcutaneous semaglutide.
	FIGURE 2: Ambulatory glucose profile before once weekly dose of 1.0 mg subcutaneous semaglutide.
	FIGURE 3: Ambulatory glucose profile after once weekly dose of 1.0 mg subcutaneous semaglutide.
	TABLE 2: Glucose metrics before and after once weekly dose of 1.0 mg subcutaneous semaglutide.


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


