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Abstract 

Patients with chronic kidney disease (CKD), particularly those with co-morbid type 2 diabetes mellitus (T2DM) and 
cardiovascular disease (CVD), now have an important therapeutic option in the form of sodium-glucose co-transporter-
2 (SGLT2) inhibitors. Realworld prescription patterns, adherence to clinical guidelines, and the impact of these 
inhibitors on patient outcomes remain understudied, particularly in secondary care setting, despite their demonstrated 
efficacy in improving renal and cardiovascular outcomes.  

The study was conducted to examine how SGLT2 inhibitors were prescribed and what actual results were observed in 
patients with chronic kidney disease, type 2 diabetes, and cardiovascular disease. Data was acquired from the electronic 
health records (EHRs) of patients who were treated in secondary care hospitals, with a focus on demographic, clinical, 
and laboratory information. The examination of prescription trends has shown a gradual rise in the utilization of SGLT2 
inhibitors among CKD patients with both T2DM and CVD in the last six months.  

This increase has been particularly notable after the updated clinical guidelines highlighted their advantages for renal 
and cardiovascular health. From the data, the majority of patients were found to be prescribed SGLT2 inhibitors in line 
with the eGFR thresholds advised by present clinical guidelines. Nonetheless, discrepancies were observed in 
prescription practices, specifically within older populations and individuals with severely impaired renal function. This 
group tended to opt for alternatives like ACE inhibitors and ARBs more frequently.  
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1. Introduction

Chronic kidney Disease (CKD) is a developing worldwide wellbeing concern, influencing roughly 10% of the grown-up 
populace around the world. CKD is portrayed by a progressive loss of kidney capability, prompting the collection of 
side-effects, electrolyte uneven characters, and possible end-stage renal sickness (ESRD). The administration of CKD is 
perplexing, requiring a multi-layered approach that tends to the hidden kidney illness as well as the related co-
morbidities, like diabetes, hypertension, and cardiovascular sickness.  

Chronic kidney Disease (CKD) is a complicated and complex condition that influences a great many individuals around 
the world. It is portrayed by a progressive loss of kidney capability, prompting the collection of side-effects, electrolyte 
uneven characters, and possible end-stage renal sickness (ESRD). CKD is frequently joined by co-morbidities like 
diabetes, hypertension, and cardiovascular illness, which can additionally confuse sickness the executives  (1, 2).   
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The administration of CKD requires an extensive methodology that tends to the basic kidney infection as well as the 
related co-morbidities. Flow treatment methodologies center around easing back infection movement, overseeing side 
effects, and diminishing the gamble of cardiovascular occasions. In any case, regardless of these endeavours, CKD stays 
a main source of grimness and mortality worldwide. Sodium-glucose co-transporter 2 (SGLT2) inhibitors are a generally 
new class of meds that have arisen as a promising treatment choice for CKD patients. At first created for the treatment 
of type 2 diabetes, SGLT2 inhibitors have been displayed to have helpful impacts past glycemic control, including:  

• Blood pressure reduction  
• Weight loss  
• Cardiovascular risk reduction  
• Slowing of CKD progression  

CKD is described by a slow loss of kidney capability, prompting the collection of sideeffects, electrolyte uneven 
characters, and inevitable end-stage renal sickness (ESRD). The movement of CKD is frequently joined by co-morbidities 

(3, 4, 5)   

Such as:  

• Diabetes  
• Hypertension  
• Cardiovascular disease  
• Anaemia  
• Mineral and bone disorders  

The administration of CKD requires an extensive methodology that tends to the fundamental kidney sickness as well as 
the related co-morbidities.  

Current treatment methodologies centeraround:  

• Slowing disease progression  
• Managing symptoms  
• Reducing cardiovascular risk  
• Improving quality of life  

The National Kidney Foundation's (NKF) definition of CKD is essential for managing the condition. An educated 
translation regarding the assessed glomerular filtration rate (eGFR) is expected, since the GFR is as yet thought to be 
the best generally list of kidney capability in stable, non-hospitalized patients. Kidney harm is characterized by any of 
the accompanying discoveries  

• Pathologic kidney anomalies   
• Chronic proteinuria   
• renal hematuria  
• Imaging irregularities   

An eGFR of less than 60 mL/min/1.73 m2 on two separate occasions over a period of less than 90 days that is unrelated 
to a temporary, reversible condition like volume depletion(6)  

People with CKD have altogether higher paces of grimness, mortality, hospitalizations, and medical care usage. The 
commonness of CKD Stages 2-5 has kept on expanding beginning around 1988 as have the prevalence’s of diabetes and 
hypertension, which are separately etiologic in roughly 40% and 25% of CKD cases.   

The ongoing appraisal is that 26 million US people >20 years old have CKD. However, the most recent estimate of the 
prevalence of CKD is 15.2%, which is lower than the 15.9% reported in the NHANES data collected from 1999 to 2002. 
This estimate is based on  data from 2003 to 2006 for adults in the United States under the age of 20. This diminishing 
was reflected in CKD Stage 1 as Stage 3 expanded to 6.5% from 2003-2006. The commonness of CKD Stages 4 and 5 has 
multiplied starting around 1988-1999, yet has stayed stable starting around 2002 at 0.6%.   

CKD stage pervasiveness from 2003-2006 by the CKD condition are   
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• Stage 1- 4.1%  
• Stage 2 - 3.2%  
• Stage 3 - 6.5%  
• Stages 4 and 5 consolidated - 0.6%  

Delineated by age, all CKD stages were more pervasive in people matured ≥60 Yrs. (39.4%) than in those matured 40-
59 Yrs. (12.6%) or 20–39 Yrs. (8.5%). By instructive level, CKD at any stage was more pervasive among people with 
under a secondary school training (22.1%) than in people with essentially a secondary school schooling (15.7%). CKD 
commonness was more noteworthy among non-Hispanic blacks (15.6%), non-Hispanic whites (14.5%), and among 
different identities (13.1%).   

The prevalence’s of diabetes and HTN in African Americans with CKD were 60.6% and 96%, separately, contrasted with 
Caucasian prevalences of 45.7% and 90.7%, separately (US Renal Information Review, 2010). In addition, the 
prevalence of CKD was higher in diabetics than in non-diabetics (40.2% vs. 15.4%), in people who had cardiovascular 
disease (CVD) than in people who didn't (28.2% vs. 15.4%), and in people who had than in people who didn't (24.6% 
vs. 12.5%).   

ESRD is expected to cost $28 billion in 2010 and $54 billion by 2020, according to estimates. The prevalence of ESRD 
was higher in the fourth quarter of 2009 (N=572,569, including patients who had kidney transplants) than it was in 
2005 (N=485,012). With regards to occurrence or recently started ESRD patients, diabetes was etiologic in 37.5%, HTN 
24.4%, glomerulonephritis 14.8%, cystic illness 4.7%, and others 18.6%. African American patients are 3.7 times more 
defenceless for advancement of ESRD, and Local Americans and Asians are 1.9-and 1.3 times bound to foster ESRD (7, 8, 

9).  

1.1. Plan of study 

The proposed study was planned to be carried out under 9 phases.  

•  Literature Review and Background Research  
•  Design and approval for the study  
•  Data Gathering  
•  Information Analysis  
•  Evaluation of Prescription-Influencing Factors  
•  Compare to Other Treatments  
•  Description of the Findings  
•  Suggestions and Reporting  
•  Dissemination of the Results  

2. Methodology 

Study site: Secondary care hospitals will host this retrospective observational study. Patients with chronic kidney 
disease (CKD) who were prescribed Sodium-Glucose Co-Transporter-2 (SGLT2) inhibitors will be examined in the 
study. Prescription patterns, adherence to clinical guidelines, and therapeutic outcomes in patients with chronic kidney 
disease (CKD) and comorbidities like type 2 diabetes mellitus (T2DM) and cardiovascular disease (CVD) will be the 
primary focus of the study.  

"Electronic Health Records" (EHRs) - EHR systems will be used to extract data from patient records and databases at 
hospitals. Demographic information, clinical history, and prescription details will all be recorded.   

Clinical Laboratory Data- Laboratory records will be used to collect data on renal function, such as eGFR and the urinary 
albumin-to-creatinine ratio (UACR), glycemic control, such as HbA1c, and cardiovascular markers, such as lipid profile 
and blood pressure.  

Study design: Prospective observational study  

Study period: 6 Months.  
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3. Results  

3.1. Total no: of patients with age wise distribution  

Table 2 Number of Patients with Age wise Distribution 

 Sr. No  number of patients  age 

1. 20 41 

2. 35 42 

3. 45 44 

4. 55 45 

5. 60 46 

6. 78 47 

7. 85 48 

8. 122 49 

 

 

 Figure 1 Illustrate Total Number of Patients with Age wise Distribution 

The study results shows that 500 No’s of Patients with different Age taken in the Secondary Care Hospital.  

3.2. Gender wise distribution  

Table 3 Gender wise Distribution 

  S.No   Sex   no of patients  

1.  Male   245  

2.  Female  255  

  Total  500  
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 Figure 2 Illustrate Total Number of Patients with Gender wise Distribution 

Results: 500 No’s of Patients with Gender wise taken in the Secondary Care Hospital.  

3.3. Prescription of CKD patient  

3.3.1. Initial treatment stage of prescription  

 

Figure 3 Prescription of CKD Patient - Initial  
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3.4. Intermediate treatment stage of prescription  

 

Figure 4 Prescription of CKD Patient – Intermediate 

3.5. Final stage treatment of prescription  

 

Figure 5 Prescription of CKD Patient - Final  

4. Data analysis report  

Prescription Patterns and Outcomes of SGLT2 Inhibitors in CKD Patients with Comorbidities  
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4.1. Descriptive Statistics  

A total of 500 patients with CKD and comorbid T2DM and/or CVD were included in the study.   

Table 4 Descriptive analysis 

Sr. No  Demographic Variable  Value  

1.  Age  40 to 50  

2.  Gender   

2.1.  Male  245  

2.2.  Female  255  

3.  Comorbidities   

3.1.  T2DM  267  

4.  CVD Stage   

4.1.  CKD Stage 1  16%  

4.2.  CKD Stage 2  32%  

4.3.  CKD Stage 3  36%  

4.4.  CKD Stage 4  16%  

  

 

         Figure 6 Illustrate Descriptive Statistics 

4.2. SGLT2 inhibitors  

Table 5 SGLT2 inhibitors Drugs 

 Sr. No  

  

SGLT2  

inhibitors  

No.  of  

Patients  

Percentage  Dosage  

1.  Empagliflozin  200  57.1  25mg  

2.  Canagliflozin  120  34.3  10mg  

3..  Dapagliflozin  30  8.6  100mg  

   

Descriptive Statistics 

CKD STAGE 1 
CKD STAGE 2 
CKD STAGE 3 
CKD STAGE 4 
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Figure 7 SGLT2 inhibitors Drugs 

The percentage of SGLT2 inhibitors Drugs has Empagliflozin as 57.1%, Canagliflozin as 34.3%, and Dapagliflozin as 8.9% 

4.3. Trends in SGLT2 Inhibitor Use Over Time  

Table 6 SGLT2 Inhibitors Prescribed (%)  

Sr. No  Month  SGLT2 Inhibitors Prescribed (%)  

1. March 50 

2. April 60 

3. May 65 

4. June 70 

5. July 72 

6. August 74 
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Figure 8 SGLT2 Inhibitors Prescribed (%) 

SGLT2 Inhibitors Prescribed (%) has March 50, April 60, May 65, June 70, July 72, august 74. 

4.4. Based on change in egfr rate  

Table 7 Change in eGFR Rate 

Sr. No  Month  eGFR Rate  

1.  March  3mL/Min/1.73m2  

2.  April  2.5mL/Min/1.73m2  

3.  May  2mL/Min/1.73m2  

4.  June  1.5mL/Min/1.73m2  

5.  July  1mL/Min/1.73m2  

6.  August  0.5mL/Min/1.73m2  

4.5. Based on hospitalization for heart failures  

Table 8 Hospitalization for Heart Failures  

Sr. No  Month  Number of Patients  Percentage  

1.  March  75          15%  

2.  April  75          13%  

3.  May  75  10%  

4.  June  75  09%  

5.  July  75  08%  

6.  August  75  05%  
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Figure 9 Hospitalization for Heart Failures 

The result of Hospitalization for Heart Failures is gradually decreased. 

4.6. Based on blood pressure reduction  

Table 9 Blood Pressure Reduction 

Sr. No  Month  Number of Patients  Systolic BP  

1.  March  267 150mmHg  

2.  April  231 146mmHg  

3.  May  220 143mmHg  

4.  June  200 140mmHg  

5.  July  230 134mmHg  

6.  August  245 130mmHg  

4.7. Based on weight loss of patients  

Table 10 Weight Loss of Patients 

Sr. No  Month  Weight in Kg  

1.  March  85 

2.  April  84 

3.  May  83.5 

4.  June  83 

5.  July  82 

6.  August  80 
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Figure 10 Weight Loss of Patients 

The result shows that the Weight Loss of Patients is gradually decreased month by month 

4.8. Based on frequency of dose adjustments  

Table 11 Frequency of Dose adjustments  

Sr. No  Month  Dose adjustments  

1.  March  03 days Once  

2.  April  05 days Once  

3.  May  10 days Once  

4.  June  14 days Once  

5.  July  20 days Once  

6.  August  Once in a Month  

4.9. Based on mortality rates  

Table 12 Mortality rates 

Sr. No Month Mortality rates 

1. March 4% 

2. April 3.7% 

3. May 3% 

4. June 2.9% 

5. July 2% 

6. August 1% 
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Figure 11 Mortality rates 

The result shows Mortality rates is that march 4%, April 3.7%, may 3%, june2.9%, July 2%, august 1%.  

5. Conclusion 

The findings of this study propose that although SGLT2 inhibitors are increasingly being recommended for CKD patients 
with coexisting T2DM and CVD, numerous obstacles and opportunities for enhancement persist. The rise in 
prescriptions is in line with clinical guidelines, however, discrepancies in prescription behaviors, especially within 
specific demographic groups (e.g., elderly patients or individuals with significantly impaired kidney function), show the 
necessity for improved adherence to the guidelines.  

These findings align with prior research, emphasizing the importance of improving side effect management and 
enhancing patient education to boost long-term adherence.   

The essential elements to grasp in order to comprehend the obstacles to providing optimal care lie in the demographic, 
clinical, and institutional factors that impact the prescription of SGLT2 inhibitors in CKD patients. The study unveiled 
that younger patient with fewer comorbidities and improved access to healthcare tended to be prescribed SGLT2 
inhibitors, whereas individuals from lower socio-economic backgrounds or those with intricate comorbid conditions 
typically opted for alternative therapies.  

Among 350 patients given SGLT2 inhibitors, 85% received prescriptions in line with recommended clinical guidelines 
considering eGFR thresholds and coexisting diabetes. In 15% of cases, prescriptions did not comply with the guidelines, 
mainly because they were issued despite the patient's eGFR being below the recommended threshold of <30 mL/min/1. 
73m². Prescribing to patients without diabetes, where off-label use was observed. The association between guideline 
adherence and demographic factors like age, gender, and stage of CKD was evaluated through a Chi-square test. 
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