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Introduction

Chronic kidney disease (CKD) is a common complication in 
patients with type 2 diabetes (T2D), affecting approximately 
23–43% of  individuals.[1] Currently, diabetes is the leading 
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AbstrAct

Background: Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder associated with kidney complications. This study aims 
to investigate the effects of weekly subcutaneous semaglutide, a GLP‑1 agonist, on kidney outcomes. Methods: This retrospective 
cohort study was conducted in nephrology and endocrinology clinics at KFAFH from March 2022 to February 2023. The sample size 
was determined based on hospital records, and randomly selected patients who met the inclusion criteria were included. The inclusion 
criteria included adults with T2DM who were on weekly subcutaneous semaglutide for 6 months or longer. Patients with type 1 diabetes 
mellitus, pregnant or gestational diabetes patients, individuals who added other antidiabetic medications during the study period, 
and participants who refused to be involved were excluded from the study. Results: The study included participants aged between 42 
and 85 years, with a mean age of 65.38 years, and the majority (58.7%) were males. There was a significant weight and BMI reduction 
observed in all patients, with P values <0.001 for both. The average weight reduction was 2.97 kg (SD = 2.34, 95% CI 1.65–3.30), and 
the average Body (BMI) reduction was 1.16 (SD = 0.91, 95% CI 1.03–1.29). A vast majority of participants (98.5%) reported a weight 
loss of at least 1 kg, and 13.8% of participants experienced a change in BMI category from higher to lower. No patients reported an 
increase in the BMI category. There was a significant reduction in glycohemoglobin (HbA1c) measurements from 9.18 pretreatment to 
8.13 posttreatment, with an average reduction of 1.05 units (SD = 1.84, 95% CI 0.79–1.31). The majority of participants (70.9%) reported 
a reduction in HbA1c of at least 0.1 unit. Although there was a slight decrease in estimated glomerular filtration rate (eGFR) values on 
average (1.35 units), the change was not statistically significant (P = 0.059). More than half of the participants (51.5%) reported an increase 
in eGFR, 45.4% reported a decrease, and 3.1% reported no change. There was a statistically significant reduction in urinary albumin‑
to‑creatinine ratio (UACR) values from a median of 5.97 pretreatment to a median of 5.60 post‑treatment. The median decrease was 
0.72 units, with one‑third (33.3%) reporting an increase and two‑thirds (66.7%) reporting a decrease in values. The correlation analysis 
revealed no significant association between the total quantity of semaglutide taken and the magnitude of changes. Conclusion: Our 
study on the impact of weekly semaglutide in adults with T2DM reveals positive effects on kidney outcomes, including weight loss, 
glycemic control and improved urine albumin creatine ratio, and a reduced risk of nephropathy. These findings highlight the potential 
of semaglutide as a safe and effective treatment option for improving renal health in individuals with T2DM.
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cause of  end‑stage kidney disease (ESKD) that necessitates 
renal replacement therapy.[1] With the rising global prevalence 
of  T2D, there is a corresponding increase in the occurrence of  
kidney failure. It is projected that by the year 2030, the number 
of  individuals affected by kidney failure will surpass 5 million 
worldwide.[2] Additionally, albuminuria, an early indicator of  
kidney damage, is present in 17–26% of  patients at the time of  
T2D diagnosis.[3] Notably, individuals with T2D and CKD who 
develop macroalbuminuria face a higher risk of  cardiovascular 
disease mortality compared to the progression of  ESKD.[4]

Various research groups, including the Steno group, have 
demonstrated that a comprehensive approach to managing 
T2D with microalbuminuria can effectively slow down the 
progression of  nephropathy and reduce the loss of  renal 
function. This approach involves implementing a healthy 
lifestyle, early control of  metabolic hyperglycemia, blood 
pressure, and weight.[5] Moreover, in recent years, studies have 
revealed the beneficial effects of  specific drug classes such as 
renin–angiotensin–aldosterone system inhibitors, glucagon‑like 
peptide‑1 receptor agonist (GLP‑1 RAs), and sodium‑glucose 
cotransporter‑2 inhibitors in delaying or minimizing both 
microvascular and macrovascular damage associated with CKD 
in T2D patients.[6,7]

Recent advancements in the treatment of  T2D have revealed 
therapeutic options that effectively decrease the progression 
of  diabetic kidney disease (DKD). Clinical trials focusing on 
cardiovascular outcomes have demonstrated that sodium‑glucose 
cotransporter‑2 inhibitors and GLP‑1 RAs significantly reduce 
the risk of  major adverse cardiovascular events.[8,9] Moreover, 
these trials have also indicated potential kidney‑related benefits 
as secondary outcomes.[10] The initial T2D kidney outcome trials 
specifically targeted the use of  sodium‑glucose cotransporter‑2 
inhibitors, canagliflozin, and dapagliflozin, and demonstrated a 
considerable reduction in the risk of  adverse kidney outcomes 
when compared to the administration of  a placebo. Notably, both 
trials included patients with and without T2D.[11]

This study was designed to determine the kidney outcomes in 
adults with type 2 diabetes mellitus (T2DM) receiving weekly 
subcutaneous semaglutide for 12 months in real‑world clinical 
settings and determine response variations between preexisting 
kidney dysfunction and normal function.

Material and Methods

This retrospective cohort study aimed to assess the kidney 
outcomes of  adults aged 18 and above with T2DM who received 
weekly subcutaneous semaglutide for at least 6 months. The 
study population consisted of  patients attending the primary 
care, nephrology, and endocrinology clinics at KFAFH. The 
inclusion criteria included adults with T2DM who were on weekly 
subcutaneous semaglutide for 6 months or longer. Patients with 
type 1 diabetes mellitus, pregnant or gestational diabetes patients, 
individuals who added other antidiabetic medications during the 

study period, and participants who refused to be involved were 
excluded from the study.

The sample size was determined using the hospital recording system, 
and patients who met the inclusion and exclusion criteria and 
provided consent were randomly selected and included in the study.

The study obtained ethical approval from the Hospital Research 
Ethical Committee at King Fahd Armed Forces Hospital in 
Jeddah. Patient medical records were reviewed within the period 
from March 2022 to February 2023, ensuring confidentiality. 
Demographic data (age, gender, height, weight, and body mass 
index) and clinical data (estimated glomerular filtration rate 
(eGFR), urine albumin, creatinine ratio, glycohemoglobin (HbA1c)) 
before and at 6 and 12 months after semaglutide treatment were 
investigated. Information on insulin intake was also collected.

The collected data were tabulated and analyzed using descriptive 
statistics, including frequencies, percentages, means, and 
standard deviations. Paired‑sample t‑tests (and nonparametric 
equivalent—Wilcoxon’s signed rank test) were used to compare 
numerical measurements between pre‑ and posttreatment. 
Categorical (ordinal) variables were compared using the sign test 
to evaluate change in categories from pre‑ to postassessments.

Statistical Package for Social Sciences version 20 (SPSS Inc., 
Chicago, IL, USA) was used for the analysis. A significance level 
of P < 0.05 was considered.

Results

Table 1 summarizes the participants’ sociodemographic 
characteristics. It shows that the study participants are between 
42 and 85 years of  age (mean age = 65.38 years), majority (58.7%) 
males, and have an average height of  162.7 cm (ranging between 
138 and 183 cm).

Table 2 reports the diabetic medication used by the participants 
which includes semaglutide and insulin therapy. It shows that 
all subjects received various doses of  semaglutide (0.25–1 mg, 
mean = 0.75 mg) during different number of  days (ranging 
between 1 and 25, average 18.33). Total quantity of  semaglutide 
received ranged between 0.25 and 25 mg with the mean of  
14.59 (SD = 8.31). Additionally, a vast majority (n = 181, 92.3%) 
of  patients are on insulin therapy.

Table 3 demonstrates the changes in the medical characteristics 
and clinical data. It displays significant weight and BMI 
reduction was observed for all patients, P < 0.001 and 
P < 0.001, respectively. Average weight reduction is 
2.97 kg (SD = 2.34, 95% CI 1.65–3.30). Average BMI reduction 
is 1.16 (SD = 0.91, 95% CI 1.03–1.29). The vast majority of  
participants (98.5%) reported weight loss of  at least 1 kg. 
About 13.8% of  participants reported a change in BMI 
category from higher to lower one. No patients reported an 
increase in BMI category.
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HbA1c measurements reduced significantly from 9.18 
pretreatment to 8.13 post‑treatment, with the average reduction 
of  1.05 units (SD = 1.84, 95% CI 0.79–1.31). Majority of  
participants (70.9%) reported reduction in HbA1c of  at least 
0.1 unit.

eGFR values decreased slightly (1.35 units on average); however, 
the change was not statistically significant, P = 0.059. More than 
half  (51.5%) of  participants reported an increase in eGFR, 45.4% 
reported a decrease, and 3.1% no change. Considering the eGFR 
stage, majority of  participants (60.7%) reported no change in 
their eGFR stage. Only 15.3% reported improvement in stage, 
while the remaining 24% reported disease progression. Change 
in the eGFR stage is not statistically significant, P = 0.068.

Urinary albumin‑to‑creatinine ratio (UACR) values do not 
follow a normal distribution; therefore, nonparametric analysis 
was performed (Wilcoxon’s signed rank test is a nonparametric 
equivalent of  paired‑sample t‑test). We found a statistically significant 
reduction in UACR values from median 5.97 pretreatment to 
median 5.60 posttreatment. Median decrease was 0.72 units, with 
one‑third (33.3%) reported increase and two‑thirds (66.7%) decrease 
in values. Considering ACR stage, majority of  participants (76.2%) 
reported no change in their ACR stage. Only 5.7% reported increase 
in stage (A1 → A2, A2 → A3), while the remaining 18.1% reported 
disease in stage (A2 → A1, A3 → A2). The overall change in the 
ACR stage is statistically significant, P = 0.015.

Correlation analysis was performed to examine the association 
between the total quantity of  semaglutide taken and the 
magnitude of  weight loss, BMI reduction, and decrease in 
HbA1c, eGFR UACR.

Table 4 addresses the association between semaglutide total 
quantity and changes in the clinical data. Correlation analysis 
shows no significant association between total quantity of  
semaglutide taken and magnitude of  changes. All correlation 
coefficients are nonsignificant (P > 0.05). This suggests no 
dose–response effect of  semaglutide.

Discussion

Our study reveals that semaglutide not only facilitates weight 
loss and enhances glycemic control but also exhibits a favorable 
impact on the urine albumin creatine ratio. In a post‑hoc analysis 
of  data from the SUSTAIN 1–7 trials involving 8416 patients, 
Mann et al.[12] examined the impact of  subcutaneous semaglutide 
on estimated glomerular filtration rate (eGFR), urine albumin 
creatine ratio (UACR), and renal adverse events. While 
semaglutide initially led to a decline in eGFR within the first 
12–16 weeks of  treatment, it stabilized thereafter, and the overall 
difference compared to other antidiabetic drugs and placebo over 
the entire observation period was not statistically significant. 
Additionally, the group of  patients treated with semaglutide 
showed a decreasing trend in UACR values. Compared to placebo, 
the semaglutide arm demonstrated superior performance in 
terms of  major adverse cardiovascular events (6.6% vs. 8.9%), 
glycemic control (mean HbA1c reduction of  − 1.1% vs. −1.4%), 
weight loss (−3.6 kg vs. −4.9 kg), and the onset or progression 
of  nephropathy (3.8% vs. 6.1%). Similar to the findings of  the 
LEADER trial, the reduction in macroalbuminuria (up to 46%) 

Table 2: Semaglutide characteristics, n=196
Mean±SD [range] or frequency (%)

Semaglutide dose (mg) 0.75±0.27 [0.25–1.00]
Semaglutide days taken 18.33±7.38 [1–25]
Semaglutide total quantity (mg) 14.59±8.31 [0.25–25.00]
On insulin 181 (92.3%)

Table 3: Change in medical characteristics
Mean±SD, median [IQR], or 

frequency (%)
Statistical test 

for change
Pretreatment Posttreatment

Weight (kg) 86.69±19.33 83.72±19.24 P<0.001
BMI (kg/m2) 33.07±6.23 31.91±6.26 P<0.001
BMI category

Normal
Overweight
Obesity

14 (7.1%)
50 (25.6%)
132 (67.3%)

27 (13.8%)
52 (26.5%)
117 (59.7%)

P<0.001

HbA1c 9.18±1.79 8.13±1.71 P<0.001
eGFR1 48.07±13.36 46.72±11.44 P=0.059
CKD stage

Stage 2
Stage 3a
Stage 3b
Stage 4
Stage 5

26 (13.3%)
96 (49.0%)
59 (30.1%)
14 (7.1%)
1 (0.5%)

8 (4.1%)
114 (58.2%)
59 (30.1%)
12 (6.1%)
3 (1.5%)

P=0.068

UACR2 5.97 [32.68] 5.60 [26.23] P=0.005
UACR stage

A1
A2
A3

33 (31.4%)
39 (37.2%)
33 (31.4%)

37 (35.2%)
44 (41.9%)
24 (22.9%)

P=0.015

Note: 1eGFR values in “more than 60” category was assumed 75 (midpoint of  60–89 range); 
2UACR=urine albumin creatine ratio; 3WSRT=Wilcoxon’s signed rank test

Table 1: Demographic characteristics of study 
participants, n=196

Mean±SD [range] or frequency (%)
Age (years) 65.38±8.82 [42–85]
Sex

Female
Male

81 (41.3%)
115 (58.7%)

Height (cm) 162.70±9.16 [138–183] Table 4: Association between semaglutide total quantity 
and changes in measurements

Outcome Mean±SD, 
median [IQR]

Correlation with semaglutide 
total quantity (mg)

Weight loss (kg) 2.94±2.34 P=0.385
BMI reduction (kg/m2) 1.16±0.91 P=0.379
HbA1c decrease 1.05±1.84 P=0.109
eGFR decrease 1.35±9.92 P=0.618
UACR reduction 0.72 [4.48] P=0.943
Note: rs=Spearman’s correlation coefficient
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appears to be the primary mechanism through which semaglutide 
positively influences renal outcomes.[13]

The specif ic  mechanisms underly ing the potentia l 
kidney‑protective effects of  semaglutide remain uncertain. 
There are several potential mechanisms that could contribute 
to this effect, including natriuresis, reduction of  oxidative stress, 
decreased inflammation and fibrosis, as well as hemodynamic 
effects.[14,15]

In a real‑world study by Aviles Bueno et al.,[16] the effectiveness 
of  subcutaneous semaglutide was examined in patients with 
T2DM and CKD. Over a 12‑month period, the study found that 
semaglutide significantly improved glycemic control, resulted 
in weight loss, and reduced albuminuria, particularly in patients 
with macroalbuminuria. Furthermore, the administration of  
subcutaneous semaglutide was deemed safe and well tolerated 
in patients with DKD.[17]

In a multicenter study by Marbury et al.,[18] the pharmacokinetics 
and tolerability of  subcutaneous semaglutide were assessed 
in subjects with varying degrees of  renal function. The study 
found that semaglutide exposure was similar in subjects with 
mild/moderate renal impairment and end‑stage renal disease, 
compared to those with normal renal function. Hemodialysis 
did not significantly affect the pharmacokinetics or tolerability 
of  semaglutide.

GLP‑1 receptor agonists, particularly long‑acting agents like 
semaglutide, demonstrate high efficacy in lowering glucose levels 
by reducing fasting glucose and HbA1c levels.[19] They can reduce 
fasting glucose and HbA1c levels by approximately 0.5–1.5%. 
The efficacy depends on factors such as dosage, baseline HbA1c 
levels, background therapy, and the specific agent chosen.[20] Our 
study yielded comparable findings to these results.

One potential limitation of  this study is its retrospective design, 
which relies on existing medical records and may be subject to 
incomplete or missing data. Additionally, the study’s sample 
size and inclusion criteria may restrict the generalizability of  the 
findings to a broader population of  adults with T2DM.

Conclusion

Semaglutide demonstrated positive effects on renal parameters, 
including weight loss, good glycemic control and improvements 
in urine albumin creatine ratio, and a reduction in the onset 
or progression of  nephropathy. Furthermore, semaglutide 
exhibited favorable safety and tolerability profiles in patients 
with DKD. These findings support the potential renal benefits 
of  semaglutide as a treatment option for individuals with T2DM, 
emphasizing its potential to improve kidney outcomes in this 
patient population.
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