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Abstract 

Purpose: Dapaglifozin is an oral sodium glucose cotransporter 2 (SGLT2) inhibitors, which provides multiple 

benefits including glucose-lowering, weight loss, and decreasing the risk of major adverse cardiovascular and 

renal events. However, a potential side effect had been reported with dapaglifozin in patients with type 2 

diabetes (T2D) and particularly when off‐label use in type 1 diabetes (T1D) patients is diabetic ketoacidosis 

(DKA), even dapaglifozin at a dosage of 5 mg/d have been approved in T1D patients. Several randomized 

controlled clinical trials have evaluated the efficacy and safety of dapaglifozin as an insulin adjuvant in patients 

with T1D, with divergent conclusions regarding the occurrence of DKA. 

Methods: Here we reported a T1D patient presented severe DKA after the first use of dapaglifozin (10 mg/d, 

FORXIGA, AstraZeneca, Indiana), and DKA occurred again after 3.3 mg/d administration. However, using a 

small dose of dapaglifozin (1–2 mg/d) achieved a better glycemic control and gradually decreased body weight 

and daily insulin dosage, without hypoglycemic events and DKA happened. Furthermore, the results of 16S 

rRNA sequencing demonstrated that potein deficiency befor DKA, and mainly energy supply changed from 

glucose to fat during the DKA. 

Conclusion: The appropriate dose of dapaglifozin is critical for T1D patient therapy in the balance of benefits 

and risks. 
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Introduction 

Type 1 Diabetes (T1D) occurs mainly in adolescents, insulin replacement therapy is the mainstay of therapy for 

T1D patients [1]. Despite the great progress has been made over the years in insulin delivery and glucose 

continuous monitoring systems, glycaemic control in T1D patients is often suboptimal, with less than a third of 

this population achieved optimal glycaemic control [2]. Sodium Glucose Cotransporter 2 (SGLT2) inhibitors are 

a new type of hypoglycemic drugs that inhibit renal glucose reabsorption in the proximal convoluted tubule, 

leading to increased urinary glucose excretion [3]. Additional benefits include a weight loss and cardiovascular 

and kidney diseases protection. Dapaglifozin, as SGLT2 inhibitors, have been approved by the US Food and 

Drug Administration as a new class of glucose-lowering agents for the treatment of Type 2 Diabetes (T2D), 

either as monotherapy or as add-on treatment [4]. Dapaglifozin have also shown to improve glycemic control 

and reduce the total daily insulin dose in patients with Type 1 Diabetes (T1D). However, the favourable efficacy 

profile of dapaglifozin needs to be balanced against possible side-effects, Diabetic Ketoacidosis (DKA) in 

particular. DKA is a serious and potentially life-threatening acute complication of diabetes, which is 

characterized by hyperhemoketosis and dehydration [5]. T1D patients are more prone to DKA due to absolutely 

insulin deficiency. In addition, SGLT2 inhibitors induced DKA usually presents euglycemia (plasma glucose is 

< 11mmol/L), and therefore challenging to identify and therapy in clinical practice [6]. Since several 

randomized controlled clinical trials assessing the efficacy and safety of dapaglifozin as adjunct to insulin in 

individuals with T1D were published [7,8], it has been disputing whether the benefit or risk of this compound in 

this indication could be optimised. Here, we showed DKA occurred in a patient with T1D after 10mg or 3.3mg 

dapaglifozin usage, but the small dose of dapaglifozin (1–2 mg/d) could achieve better glycemic control and 

gradually decrease body weight and daily insulin dosage, without severe hypoglycemic events and DKA 

happened. We are looking forward to provide more evidence for the improved benefit/risk ratio when using the 

dapagliflozin in T1D patients. 

 

Case Presentation 

A 27-year-old female, underlying T1D for 17 years, was recently admitted to hospital for a better glycemic 

control. Vital signs at presentation were: temperature 36.1°C, pulse rate 100 beats/ min, respiratory rate was 28 

breaths/min, blood pressure was 120/85 mmHg. Past medical history included T1D managed with insulin pump 

15 years. In recent years, the dosage of insulin was 45 U/d, and metformin 0.5g (qid) being added to the 

therapeutic regimen 3 years ago due to weight gain. On admission the following was noted: the body weight was 

75.0 kg; BMI was 28.2 kg/m
2
; waist circumference was 105.5 cm. Clinical laboratory analysis found urine 

ketones was positive, fasting blood-glucose was 10.5 mmol/L, and glycated Haemoglobin (HbA1c) was 7.7%. 

C-peptide < 0.02 ng/mL, Insulin Antibodies (IAA) was 4.96 RU/mL, Islet Cell Antibodies (ICA) was 6.09 

IU/mL, Glutamic Acid Decarboxylase antibodies (GAD) was 18.44 IU/mL. Abdominal ultrasound indicated 

fatty liver. Electrocardiograph (ECG) and auscultation of the lungs showed no significant findings, liver 

function, renal function, thyroid function did not have obvious abnormality. The patient had no smoking and 

alcohol intake history, but had history of fracture surgery due to traffic accident and had a family history of 

diabetes. In order to decrease body weight and achieve a better glycemic control, dagagliazin (FORXIGA, 

AstraZeneca, Indiana) 10 mg/d was been added as a new therapeutic schedule. After two days dapagliflozin 

using, she presented with asthenia, dyspnea, nausea, vomiting, and poor oral intake. Arterial blood gases showed 
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a picture of severe metabolic acidosis with an elevated anion gap (pH 7.285, CO2 31.80 mmHg, HCO3- 15.00 

mmol/L, base excess -11.06 mmol/L), but presented a euglycemia (<11 mmol/L) and serum lactate levels were 

normal (0.80 mmol/L). She was treated with the balanced saline solution and 5% glucose liquid added with 

insulin infusion (Total 3000 mL/d) through intravenous rehydration for successive five days. Serial blood gas 

analyses showed gradual resolution of her ketoacidosis with normalized anion gap. She was re-treated with 

small dosage dapagliflozin (3.3 mg/d) when condition stabilized, after two days, she re-presented with asthenia, 

dyspnea, and nausea. Arterial blood gases showed the pH was 7.269. Dapagliflozin was permanently 

discontinued. Clinical features of DKA induced by different dose of dapagliflozin showed in Table 1. 

Table 1: Comparison of different dosage of dapagliflozin induced DKA. 

The dosage 10 mg 3.3 mg 1–2 mg 

DKA occurring? Yes Yes No 

Days of DKA occurring after 

drug use 

2 2  

Insulin dosage (U/d) 36.2 30.2 22.5 

Fasting Blood glucose (mmol/L) 6.0 6.3  

BMI (kg/m
2
) 26.84 26.65 22.7 

Arterial blood PH 7.285 7.269  

Duration of DKA (Day) 5 4  

 

The patient was discharged after 4 weeks of hospitalization, the therapeutic schedule was insulin 29.2 U/d and 

metformin 0.5 g (qid). After two weeks, the patient began self-administration with lower dose of dapagliflozin 

(1–2 mg/d) to acquire a satisfactory glycemic control, and gradually decreased body weight and insulin dosage. 

In this period, the dietary structure of her was not adjusted subjectively, and the amount of exercise was not 

changed. 

Changes of body weight and insulin dosage 

The patient's body weight at hospitalization was 75.0 kg and BMI was 28.23 kg/m
2
, which was defined as 

overweight. As show in Figure 1a, the severe DKA occurred on day 7th after 2 days of 10 mg/d dapagliflozin 

treated, a rapid body weight loss can be seen. The second DKA also caused a rapid weight loss. At the 45
th

 day, 

body weight had a gradually decrease after the 1–2 mg/d dapagliflozin was applied. Similarly, as shown in 

Figure 1b, the dosage of insulin had a significant decrease after adding dapagliflozin to the strategy. After 

discharge, the patient increased her daily insulin because of poor glycemic control (day 28–45
th

). After treated 

with 1–2 mg/d dapagliflozin, the insulin dosage had a gradually decreasing. By day 180
th

, the patient how ever 

and weighed 60.2 kg and daily insulin dosage was 22.5 U. 
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Figure 1: Changes of body weight and daily insulin dosage. a. Change of body weight within 6 months. b. 

Change of daily insulin dosage within 6 months. 

 

Safety and efficacy 

As show in Table 2, the BMI, blood glucose, urine ketones, waist circumference and HbA1c had a significant 

decrease, which indicated a satisfactory glycemic control after 1–2 mg/d dapagliflozin administration. In 

addition, there was no severe hypoglycemia or DKA occurred during 1–2 mg/d dapagliflozin usage, only with 

once or twice of urinary ket one overloading twice of urinary ketone overloaded found by urine ketone self-

monitoring. Particularly, we noticed that 1–2 mg/d dapagliflozin added accepted an excretion increasing in 

urinary glucose, indicated the effectiveness of low dose dapagliflozin for her. 
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Table 2: Safety and efficacy of dapagliflozin on glycemic control. 

Parameter 0 month 6 month 

BMI (kg/m
2
) 28.2 22.7 

Waistline (cm) 105.5 88.0 

Fasting blood glucose (mmol/L) 7.6 4.9 

Postprandial blood glucose 

(mmol/L) 

14.2 9.4 

Urine glucose     

Urine ketones   

HbA1c (%) 7.7 6.3 

C-peptide (ng/mL) <0.02 <0.02 

 

Furthermore, Continuous Glucose Monitoring (CGM, Abbott Laboratories) was used to investigate the low dose 

dapagliflozin for stability of glycemic control. As show in average daily blood glucose graph (Figure 2), the 

average blood glucose was 9.4 mmol/L and estimated HbA1c was 7.5% during hospitalization, while 1–2 mg 

dapagliflozin added achieved a stabilized and satisfying glycemic control, the average blood glucose was 7.2 

mmol/L and estimated HbA1c was 6.2%. 
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Figure 2: Average daily blood glucose graph. The CGM continued for 14 days, the average daily blood 

glucose changes graph at day 0 and after 6 months was showed. 

 

16S rDNA sequencing 

16S rRNA sequencing was performed to evaluate nutrition metabolism. 3 days before hospitalization and during 

the first DKA using stool specimens by Shanghai Biozeron Company. For the reason of three major nutrients 

metabolism is critical in diabetes and ketoacidosis pathology, we mainly analyzed the changes of protein, fat 

and carbohydrate proportion. The sequencing data were performed function analysis to predict the microbiome 

related nutrient metabolism using Picrust software. Results showed that the protein ratio was 6.41% before 

DKA, which was lower than normal range, and the ratio of fat and carbohydrate was not significantly abnormal. 

When DKA occurred, the balance between carbohydrate and fat shifted to fat metabolism (Figure 3). 
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Figure 3: The results of 16S rRNA sequencing. 16S rRNA sequencing of stool specimen was used to analyze 

metabolism. The predicted proportions of protein, fat and carbohydrate were showed. 

 

Discussion 

DKA is one of the most serious and potentially life‐threatening complications of diabetes, and it is typically 

characterized by hyperglycemia, ketosis, and acidosis. The incidence of DKA is between 4.6 to 8.0 cases per 

1000 person/years among diabetic patients [9]. It occurs most frequently in patients with T1D who are 

absolutely insulin deficient but can also occur in patients with T2D. Dapagliflozin is an antidiabetic drug 

approved for the use of T2D, which by selective inhibiting SGLT2, either as a single treatment or in 

combination with insulin or other antidiabetics. However, due to its side effects of ketoacidosis, there are still 

many controversies about dapagliflozin in the treatment of T1D. Reports of SGLT2 inhibitor associated 

ketoacidosis have been showed in patients with both T1D and T2D. The absence of significant hyperglycemia in 

many of these patients may delay recognition of the emergent nature of the problem [10]. In a 24 weeks clinical 

trial about efficacy and safety of dapagliflozin in T1D, treated with daily 5 mg or 10mg dapagliflozin led to 

improvements in glycemic control and weight loss in patients with T1D, while increasing the risk of DKA 

(2.6% or 2.2%, 5 mg or 10 mg respectively) [7]. Similarly, a 52 weeks clinical trial demonstrated the same 

conclusions [11]. However, the results of a 2-week randomized controlled trial evaluating the safety of 

dapagliflozin in combination with insulin showed that no patient experienced ketoacidosis regardless of the dose 

(1 mg, 2.5 mg, 5 mg, 10 mg). Here we reported a T1D patient using 1–2 mg dose of dapaglifozin achieved a 

better glycemic control and decreased body weight and daily insulin dosage, without hypoglycemic events and 

DKA. In clinical studies, the safety of drug use should be the first concern. In studies, no matter how long the 

trial period, the dosage of dapagliflozin is relatively higher than our reported case, the patient had severe 

ketoacidosis even treated with 3.3 mg/d, but 1–2 mg dosage had a well tolerance, indicated that sensitivity and 

tolerance varies among individuals. 
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We have known that ketoacidosis is caused by the imbalance of glucose, fat and protein metabolism in patients 

no matter what types of diabetes [12]. Under most conditions, glucose is essentially the sole energy source of 

the body especially in brain. SGLT2 inhibitors could induce a sustained urinary glucose loss of 40–80 g/day 

under conditions of normal blood glucose [13]. Thus, when lose excess glucose caused deficiency of cellular 

glucose acquiring, the brain is forced to use either amino acids or ketone bodies for fuel. Ketone bodies are 

generated by fat mobilization in the mitochondria of the liver. Insulin lowers ketone levels by inhibiting 

lipolysis and hepatic ketogenesis as well as increasing the oxidation of ketones in the peripheral tissue. When 

insulin or carbohydrate deficiency, energy source is converted from glucose to fat, large amounts of fat 

mobilization produce excess ketone bodies leading to DKA. Thus, the DKA caused by dapagliflozin may be 

related to the large dosage leading excess glucose lost. The results of 16S rRNA sequencing detection suggested 

that the patient was severely deficient in glucose when DKA, and energy supply was converted from glucose to 

fat. Since the function of insulin is to promote protein synthesis. Due to the patient had central obesity and daily 

insulin dose was 45.2 U before admission, suggested there may be insulin resistance and insulin was relatively 

insufficient, these could increase the risk of DKA. For this reason, to promote a safer dapagliflozin using for 

patients with T1D, we considered that assessment of the protein, fat and carbohydrate metabolism of patients 

used by 16S rRNA sequencing may have extraordinarily helpful in clinical practice. On the other hand, at the 

time of DKA, the patient had a very low carbohydrate level, indicated a relatively high dose of dapagliflozin 

leading metabolic disturbances. However, more evidence needed to be collected to support this finding. In 

addition, there are some views that SGLT2 inhibitors reduce the renal tubular clearance of ketone bodies. An 

early study showed that the renal tubular capacity to reabsorb acetoacetate was enhanced by phlorizin, a 

nonselective SGLT2 inhibitor, and was conversely decreased during states of higher renal glucose reabsorption 

[14]. This condition increases the blood ketone body concentration and the risk of ketoacidosis. 

Furthermore, another important benefit observed was weight loss. Weight loss in the current analysis population 

may support a decrease in the insulin dose required to maintain optimal glycaemia [15]. Individuals with T1D 

always struggle with undesirable weight gain, achieving weight loss and maintaining good glycaemic control is 

very difficult when receiving intensive insulin therapy, particularly in this group with overweight or obesity 

(BMI ≥27 kg/m
2
) [16]. Abdominal obesity is a risk factor for non-alcoholic fatty liver disease and insulin 

resistance [17]. Interestingly, we noted the decrease in waistline from 105.5 cm to 88.0 cm and decrease in 

insulin dose, indicated improvement in abdominal obesity and insulin resistance for her. The majority of the 

steady‐state weight loss with SGLT2 inhibitor treatment appears to be due to fat loss rather than fluid loss. The 

SGLT2 inhibitor enhanced lipolysis and shifted substrate usage from carbohydrates to lipids in patients with 

T2D [18]. Dapagliflozin increases in lipolysis is consistent with a clinical observation that reduction in body 

weight and BMI in patients with T2D in response to 10 mg/day dosage [19]. In addition, research had shown 

that in obese rats the reduction in body weight in response to dapagliflozin was associated with increased 

lipolysis and fatty acid oxidation and lower body fat [20]. These findings are in accordance with the concept that 

weight loss associated with SGLT2 inhibition resulted from a reduction in fat tissue content through an increase 

in fatty acid mobilization. It can also be seen from our report that dapagliflozin can gradually reduce body 

weight and reach a more satisfactory BMI on the premise of safety, which may be related to dapagliflozin 

increased fatty acid oxidation and usage. In clinical practice, due to individual differences, clinicians must adjust 

the dose of dapagliflozin by closely monitoring blood glucose and urinary ketone bodies to reduce the risk of 
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DKA. In addition, the speed of DKA occurring can also be used as an indicator to determine what the 

appropriated dosage is. In our case, the patient developed severe DKA only after two days of dapagliflozin 

administration, indicated that a 10 mg or 3.3 mg dosage is relatively large, and a lower dose may gain a safer 

clinical practice. 

 

Conclusion 

we reported a T1D patient presented DKA as a complication of dapagliflozin (3.3 or 10 mg/d), while a 1–2 mg/d 

dapagliflozin accepted the reductions in HbA1c and body weight, with improved time in target blood glucose 

range and no increased risk of hypoglycaemia and DKA. All of above indicated when dapagliflozin was applied 

to practice of T1D therapy, the key is appropriate dosage. 

 

Funding 

This study was funded by the National Natural Science Foundation of China (No. 81870529). 

 

Acknowledgments 

We would like to thank Shanghai Biozeron Company for their professional support of sequencing results 

analyzing. 

 

Author Contributions 

Qun Yan and Bo Feng contributed to the study conception and design. Data collection and analysis were 

performed by Yan Tian, Weiting Hu, and Qun Yan. The first draft of the manuscript was written by Yan Tian, 

and all authors commented on previous versions of the manuscript. All authors read and approved the final 

manuscript. 

 

References 

1. Warshauer JT, Bluestone JA, Anderson MS. New Frontiers in the Treatment of Type 1 Diabetes. Cell 

Metab. 2020;31(1):46-61. 

2. Lin R, Brown F, James S, Jones J, Ekinci E. Continuous glucose monitoring: A review of the evidence 

in type 1 and 2 diabetes mellitus. Diabet Med. 2021;38(5):e14528. 

3. Fathi A, Vickneson K, Singh JS. SGLT2-inhibitors; more than just glycosuria and diuresis. Heart Fail 

Rev. 2021;26(3):623-42. 

4. Rieg T, Vallon V. Development of SGLT1 and SGLT2 inhibitors. Diabetologia. 2018;61(10):2079-86. 

5. Taylor SI, Blau JE, Rother KI. SGLT2 Inhibitors May Predispose to Ketoacidosis. J Clin Endocrinol 

Metab. 2015;100(8):2849-52. 

6. Barski L, Eshkoli T, Brandstaetter E, Jotkowitz A. Euglycemic diabetic ketoacidosis. Eur J Intern Med. 

2019;63:9-14. 

7. Mathieu C, Dandona P, Gillard P, Senior P, Hasslacher C, et al. Efficacy and Safety of Dapagliflozin in 

Patients With Inadequately Controlled Type 1 Diabetes (the DEPICT-2 Study): 24-Week Results From 

a Randomized Controlled Trial. Diabetes Care. 2018;41(9):1938-46. 

https://pubmed.ncbi.nlm.nih.gov/31839487/
https://pubmed.ncbi.nlm.nih.gov/31839487/
https://pubmed.ncbi.nlm.nih.gov/33496979/
https://pubmed.ncbi.nlm.nih.gov/33496979/
https://pubmed.ncbi.nlm.nih.gov/33274396/
https://pubmed.ncbi.nlm.nih.gov/33274396/
https://pubmed.ncbi.nlm.nih.gov/30132033/#:~:text=While%20SGLT1%20accounts%20for%20most,remainder%20of%20the%20filtered%20glucose.
https://pubmed.ncbi.nlm.nih.gov/26086329/#:~:text=Evidence%20synthesis%3A%20SGLT2%20inhibitors%20trigger,to%20suppress%20lipolysis%20and%20ketogenesis.
https://pubmed.ncbi.nlm.nih.gov/26086329/#:~:text=Evidence%20synthesis%3A%20SGLT2%20inhibitors%20trigger,to%20suppress%20lipolysis%20and%20ketogenesis.
https://pubmed.ncbi.nlm.nih.gov/30910328/
https://pubmed.ncbi.nlm.nih.gov/30910328/
https://pubmed.ncbi.nlm.nih.gov/30026335/
https://pubmed.ncbi.nlm.nih.gov/30026335/
https://pubmed.ncbi.nlm.nih.gov/30026335/


www.megajournalofcasereports.com 
10 

8. Henry RR, Rosenstock J, Edelman S, Mudaliar S, Chalamandaris AG, et al. Exploring the potential of 

the SGLT2 inhibitor dapagliflozin in type 1 diabetes: a randomized, double-blind, placebo-controlled 

pilot study. Diabetes Care. 2015;38(3):412-9. 

9. Charfen MA, Fernandez-Frackelton M. Diabetic ketoacidosis. Emerg Med Clin North Am. 

2005;23(3):609-28. 

10. Bonora BM, Avogaro A, Fadini GP. Euglycemic Ketoacidosis. Curr Diab Rep. 2020;20(7):25. 

11. Dandona P, Mathieu C, Phillip M, Hansen L, Tschope D, et al. Efficacy and Safety of Dapagliflozin in 

Patients With Inadequately Controlled Type 1 Diabetes: The DEPICT-1 52-Week Study. Diabetes 

Care. 2018;41(12):2552-9. 

12. Qiu H, Novikov A, Vallon V. Ketosis and diabetic ketoacidosis in response to SGLT2 inhibitors: Basic 

mechanisms and therapeutic perspectives. Diabetes Metab Res Rev. 2017;33(5). 

13. Abdul-Ghani MA, DeFronzo RA. Lowering plasma glucose concentration by inhibiting renal sodium-

glucose cotransport. J Intern Med. 2014;276(4):352-63. 

14. Cohen JJ, Berglund F, Lotspeich WD. Renal tubular reabsorption of acetoacetate, inorganic sulfate and 

inorganic phosphate in the dog as affected by glucose and phlorizin. Am J Physiol. 1956;184(1):91-6. 

15. Vilarrasa N, San Jose P, Rubio MA, Lecube A. Obesity in Patients with Type 1 Diabetes: Links, Risks 

and Management Challenges. Diabetes Metab Syndr Obes. 2021;14:2807-27. 

16. Mottalib A, Kasetty M, Mar JY, Elseaidy T, Ashrafzadeh S, et al. Weight Management in Patients with 

Type 1 Diabetes and Obesity. Curr Diab Rep. 2017;17(10):92. 

17. Jiang B, Chen Y, Zhou K, Zheng Y, Chen Y, et al. Comparison of Abdominal Obesity and Fatty Liver 

and Their Association with Insulin Resistance and Metabolic Syndrome in Chinese Adults. Obesity 

(Silver Spring). 2019;27(5):707-15. 

18. Ferrannini E, Muscelli E, Frascerra S, Baldi S, Mari A, et al. Metabolic response to sodium-glucose 

cotransporter 2 inhibition in type 2 diabetic patients. J Clin Invest. 2014;124(2):499-508. 

19. Bolinder J, Ljunggren O, Johansson L, Wilding J, Langkilde AM, et al. Dapagliflozin maintains 

glycaemic control while reducing weight and body fat mass over 2 years in patients with type 2 

diabetes mellitus inadequately controlled on metformin. Diabetes Obes Metab. 2014;16(2):159-69. 

20. Yokono M, Takasu T, Hayashizaki Y, Mitsuoka K, Kihara R, et al. SGLT2 selective inhibitor 

ipragliflozin reduces body fat mass by increasing fatty acid oxidation in high-fat diet-induced obese 

rats. Eur J Pharmacol. 2014;727:66-74. 

 

Citation of this Article 

Tian Y, Hu W, Yan Q and Feng B. Benefit or Risk of Dapagliflozin in Type 1 Diabetes Patient, the Key is 

Appropriate Dosage: A Case Report. Mega J Case Rep. 2023; 6: 2001-2010. 

 

Copyright 

© 2023 Yan Q and Feng B. This is an open-access article distributed under the terms of the Creative Commons 

Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the 

original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance 

https://pubmed.ncbi.nlm.nih.gov/25271207/
https://pubmed.ncbi.nlm.nih.gov/25271207/
https://pubmed.ncbi.nlm.nih.gov/25271207/
https://pubmed.ncbi.nlm.nih.gov/15982537/
https://pubmed.ncbi.nlm.nih.gov/15982537/
https://pubmed.ncbi.nlm.nih.gov/32424730/
https://pubmed.ncbi.nlm.nih.gov/30352894/
https://pubmed.ncbi.nlm.nih.gov/30352894/
https://pubmed.ncbi.nlm.nih.gov/30352894/
https://pubmed.ncbi.nlm.nih.gov/28099783/
https://pubmed.ncbi.nlm.nih.gov/28099783/
https://pubmed.ncbi.nlm.nih.gov/24690096/#:~:text=Thus%2C%20novel%20effective%20therapies%20are,lower%20the%20plasma%20glucose%20concentration.
https://pubmed.ncbi.nlm.nih.gov/24690096/#:~:text=Thus%2C%20novel%20effective%20therapies%20are,lower%20the%20plasma%20glucose%20concentration.
https://pubmed.ncbi.nlm.nih.gov/13283096/
https://pubmed.ncbi.nlm.nih.gov/13283096/
https://pubmed.ncbi.nlm.nih.gov/34188505/
https://pubmed.ncbi.nlm.nih.gov/34188505/
https://pubmed.ncbi.nlm.nih.gov/28836234/
https://pubmed.ncbi.nlm.nih.gov/28836234/
https://pubmed.ncbi.nlm.nih.gov/30942551/
https://pubmed.ncbi.nlm.nih.gov/30942551/
https://pubmed.ncbi.nlm.nih.gov/30942551/
https://pubmed.ncbi.nlm.nih.gov/24463454/#:~:text=Background%3A%20Sodium%2Dglucose%20cotransporter%202,been%20investigated%20in%20human%20diabetes.
https://pubmed.ncbi.nlm.nih.gov/24463454/#:~:text=Background%3A%20Sodium%2Dglucose%20cotransporter%202,been%20investigated%20in%20human%20diabetes.
https://pubmed.ncbi.nlm.nih.gov/23906445/
https://pubmed.ncbi.nlm.nih.gov/23906445/
https://pubmed.ncbi.nlm.nih.gov/23906445/
https://pubmed.ncbi.nlm.nih.gov/24486393/
https://pubmed.ncbi.nlm.nih.gov/24486393/
https://pubmed.ncbi.nlm.nih.gov/24486393/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


www.megajournalofcasereports.com 
11 

with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with 

these terms. 


