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Abstract:- Chronic kidney disease (CKD) is a global 

health concern associated with significant morbidity and 

mortality. Albuminuria, a hallmark of kidney damage, is 

a strong predictor of CKD progression and adverse 

outcomes. Recent research has focused on understanding 

the correlation between urinary angiotensinogen (AGT) 

levels, a component of the renin-angiotensin system 

(RAS), and albuminuria in CKD patients. This review 

article synthesizes evidence from various studies 

exploring this correlation and elucidates its mechanistic 

insights and clinical implications. 

 

Clinical studies consistently demonstrate a positive 

correlation between urinary AGT levels and albuminuria 

in CKD patients. Elevated urinary AGT levels are 

associated with increased albuminuria, independent of 

traditional risk factors, suggesting a potential role for 

AGT in the pathogenesis of kidney damage and 

proteinuria in CKD. Mechanistic insights suggest that 

increased intrarenal RAS activity may lead to enhanced 

AGT production and secretion, contributing to 

glomerular hypertension, inflammation, and fibrosis, 

ultimately promoting albuminuria and CKD 

progression. 

 

The clinical implications of this correlation are 

profound. Elevated urinary AGT levels may serve as a 

non-invasive biomarker for assessing intrarenal RAS 

activity and predicting CKD progression and adverse 

outcomes. Furthermore, interventions targeting the RAS 

pathway, such as angiotensin-converting enzyme (ACE) 

inhibitors and angiotensin receptor blockers (ARBs), 

may help reduce urinary AGT levels and mitigate 

albuminuria, offering promising therapeutic 

opportunities for improving patient outcomes in CKD. 

 

In conclusion, the correlation between urinary AGT 

and albuminuria in CKD represents a complex interplay 

between renal physiology, RAS activation, and kidney 

damage. By elucidating this correlation, we gain valuable 

insights into the pathogenesis of CKD and identify 

urinary AGT as a potential biomarker and therapeutic 

target for personalized CKD management. Further 

research is warranted to validate these findings, explore 

the clinical utility of urinary AGT measurement, and 

develop targeted interventions aimed at mitigating 

albuminuria and slowing CKD progression. Through 

continued investigation, we can strive to improve 

outcomes and quality of life for patients living with 

CKD. 

 

Keywords:- Chronic Kidney Disease, Albuminuria, 

Angiotensinogen, Urinary Angiotensinogen 

 

I. INTRODUCTION 

 

Chronic kidney disease (CKD) represents a significant 

global health burden with increasing prevalence and 

substantial morbidity and mortality rates worldwide [1]. 
Characterized by a progressive decline in renal function, 

CKD poses a considerable challenge to healthcare systems, 

underscoring the urgent need for improved understanding of 
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its pathophysiology and development of effective 

therapeutic interventions[2]. Among the various markers of 

kidney damage, albuminuria stands out as a critical 

prognostic indicator strongly associated with CKD 

progression and adverse outcomes [3]. 

 

The renin-angiotensin system (RAS) has long been 

recognized for its pivotal role in blood pressure regulation 
and electrolyte balance [4]. However, emerging evidence 

suggests that dysregulation of the RAS contributes 

significantly to the pathogenesis of CKD, particularly 

through its effects on intrarenal hemodynamics, 

inflammation, and fibrosis [5]. Within this context, urinary 

angiotensinogen (AGT), a key component of the RAS, has 

garnered attention as a potential biomarker reflecting 

intrarenal RAS activity and contributing to kidney damage 

in CKD [6]. 

 

The aim of this review article is to comprehensively 
explore the correlation between urinary AGT levels and 

albuminuria in CKD [7]. We will examine evidence from 

clinical studies and mechanistic insights elucidating the 

relationship between urinary AGT and albuminuria, with a 

focus on their implications for CKD pathophysiology, risk 

stratification, and therapeutic targeting [8]. 

 

Firstly, we will provide an overview of the 

pathophysiology of CKD, emphasizing the role of 

albuminuria as a marker of glomerular dysfunction and 

tubulointerstitial injury [9]. We will then delve into the 

mechanisms underlying the dysregulation of the RAS in 

CKD and its contribution to renal damage, highlighting the 

potential involvement of urinary AGT in this process [10]. 

 

Subsequently, we will review clinical studies 

investigating the correlation between urinary AGT levels 

and albuminuria in CKD patients [11]. We will examine the 
evidence supporting the association between elevated 

urinary AGT levels and increased albuminuria, independent 

of traditional risk factors, and discuss the implications for 

risk prediction and patient management [12]. 

 

Furthermore, we will explore the mechanistic insights 

into the relationship between urinary AGT and albuminuria, 

including the role of intrarenal RAS activation, glomerular 

hypertension, podocyte injury, and renal inflammation [13]. 

Understanding these mechanisms will provide valuable 

insights into the pathogenesis of albuminuria and identify 
potential therapeutic targets for mitigating kidney damage in 

CKD [14]. 

 

A. Chronic Kidney Disease: 

 

 Definition  

CKD is defined as abnormalities of kidney structure or 

function, present for >3  months [15]. Table 1 summarizes 

the criteria for CKD, either of which should be present 

for >3 months. 

 

Table 1 Criteria for CKD (Either of the Following should be Present for >3 Months) 

Albuminuria (ACR ≥30 mg/g [≥3 mg/mmol]; AER ≥30 mg/24 h) 

abnormalities in urinary sediment 

Electrolyte and other abnormalities due to tubular disorders 

Abnormalities detected by histology 

Structural abnormalities detected by imaging 

Kidney transplant history 

GFR of <60 mL/min/1.73 m2 

 

GFR glomerular filtration rate, AER albumin excretion 

rate, and ACR albumin-to-creatinine ratio (Reproduced with 

permission from Elsevier) [15]) 

 

 Staging 

According to the KDIGO 2012 Clinical Practice 

Guideline, albuminuria category (CGA), GFR category, and 

etiology of CKD might all be used to categorize patients 

[15]. 

 

Assign albuminuria categories according to Table 3 

and GFR categories according to Table 2. As an alternative, 

urine reagent strip results or protein might be used in their 

place (Table 4). 

 

Table 2 GFR Categories in CKD 

GFR category GFR (mL/ min/1.73 m2 ) Terms 

G1 ≥90 Normal/high 

G2 60–89 Mildly decreased (relative to young adult level) 

G3a 45–59 Mildly to moderately decreased 

G3b 30–44 Moderately to severely decreased 

G4 15–29 Severely decreased 

G5 <15 Kidney failure 

GFR Glomerular Filtration Rate, CKD Chronic Kidney Disease [15] 
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Table 3 Albuminuria Categories in CKD AER Albumin Excretion Rate, ACR Albumin-to-Creatinine Ratio [15] 

Category AER (mg/24 h) ACR Terms 

(mg/mmol) (mg/g) 

A1 <30 <3 <30 Normal to mildly increased 

A2 30–300 3–30 30–300 Moderately increased (relative to young adult level) 

A3 >300 >30 >300 Severely increased (including nephrotic syndrome) 

 

Table 4 Categories of Proteinuria in CKD 

Category PER (mg/24 h) PCR Protein reagent strip 

(mg/ mmol) (mg/g) 

A1 <150 <15 <150 Negative to trace 

A2 150–500 15–50 150– 500 Trace to positive 

A3 >500 >50 >500 Positive or greater 

CKD chronic kidney disease, PER protein excretion rate, PCR protein-to-creatinine ratio[15]. 

 

 Causes and Risk Factors: 

In many developing nations as well as all industrialized 

nations, diabetes and hypertension are the main causes of 

chronic kidney disease (CKD). However, countries in Asia 
and Sub-Saharan Africa have higher rates of 

glomerulonephritis and unclear reasons. The risk factors for 

CKD are listed in Table 5 [16]. 

 

Currently, glomerular disease, diabetic kidney disease, 

and hypertension are the main causes of chronic kidney 

disease (CKD) in China. One of the most prevalent 

glomerular disorders is IgA nephropathy [17]. The main 

causes of these variations between nations include the 

change in the burden. In contrast, due to inadequate 

sanitation, a lack of clean water, and large concentrations of 

disease-transmitting vectors, infectious diseases are still 

common in less developed nations [19]. Moreover, the 
prevalence of CKD in developing nations is increased by 

pesticide usage, environmental pollution, misuse of 

analgesics, herbal remedies, and unapproved food additives 

[20]. Globalization and rapid urbanization have sped up the 

transition and caused an overlap in the burden of disease 

between South Asian and Latin American nations, with 

rising rates of lifestyle-related diseases like diabetes, 

hypertension, and obesity and persistently high rates of 

infectious diseases [21]. 

 

Table 5 Risk Factors for CKD [15] 

Clinical Factors • Diabetes 

• Hypertension 
• Autoimmune disease 

• Systemic infection 

• Urinary tract infection 

• Urinary stones 

• Lower urinary tract obstruction 

• Urolithiasis 

• Family history of CKD 

• Recovery from acute kidney injury 

• Kidney mass reduction 

• Exposure to certain drugs 

Low birth weight 

Socio Demographic Factors • Older age 
• Race 

• Exposure to certain chemical and 

environmental conditions 

Low income/education 

 

 Prevalence: 

Globally, CKD affects about 10% of the population, 

and millions of people die each year from a lack of access to 

cheap treatment [16]. Estimated GFR (eGFR) <60 

mL/min/1.73 m2 and albuminuria have adjusted prevalence 

rates of 1.7% and 9.4% in China, respectively. Since CKD is 

often present in 10.8% of the population, 119.5 million 

people are thought to have the disease in China [22]. 
 

 

People with CKD might be of any race. People with a 

high risk of chronic kidney disease (CKD) include African 

Americans, American Indians, Hispanics, and people of 

South Asian descent (people from Bangladesh, India, Sri 

Lanka. In comparison to other regions of China, the 

prevalence of chronic kidney disease (CKD) is highest in the 

northern (16.9%) and southwest (18.3%) regions. The 

degree of local economic growth is strongly correlated with 
the prevalence of albuminuria in China's rural districts [23].  
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Even though CKD can strike anyone at any age, it is 

more prevalent in women and as people age. The fact that 

eGFR decreases with aging has been recognized for 

decades. The mean age of 1185 patients in China and 9614 

patients in India who present with stage 3 CKD is 63.6 years 

and 51.0 years, respectively [20]. According to estimates, 

among people 65 to 74 years old worldwide, one in five men 

and one in four women have CKD [20]. In Chinese females, 
the prevalence of chronic kidney disease (CKD) rises with 

age: from 7.4% in the 18–39 age group to 18.0% in the 60–

69 age group and 24.2% in the 70+ age group [24]. Despite 

variations in absolute incidence between nations, the relative 

increases in the prevalence of chronic kidney disease (CKD) 

with age are similarly noticeable in the populations of the 

USA, Canada, and Europe [20]. Furthermore, it is predicted 

that China, whose old population is expanding, will see a 

disproportionately high number of cases of chronic kidney 

disease (CKD). This effect will be amplified even more if 

the trends of rising diabetes and hypertension prevalence 
continue, mortality from stroke and other cardiovascular 

illnesses decline, and treatment accessibility improves [20]. 

 

Renal replacement treatment becomes critical to 

patients' survival when chronic kidney disease (CKD) 

ultimately results in kidney failure [20]. But the state of 

treatment as it exists now is terrible. Globally, more than 

two million people receive dialysis or transplantation; yet, 

this may only account for 10% of patients who truly need 

therapy to survive [20]. Five nations account for only 12% 

of the world's population: the USA, Japan, Germany, Brazil, 

and Italy are home to the majority of these people 
undergoing treatment for renal failure [25]. Over 80% of 

renal failure patients undergoing treatment come from 

wealthy nations, with the other 20% receiving care in about 

100 poor nations, home to more than 50% of the world's 

population [25]. Point prevalence of kidney failure patients 

receiving maintenance dialysis (hemodialysis and peritoneal 

dialysis) was estimated to be 71.9 per million in mainland 

China in 2008; the prevalence rate increased by 52.9% 

annually, reaching 2584, 1106, and 1870 per million in 

Taiwan, Hong Kong, and the USA, respectively, in 2010 

[20]. By the end of 2012, around 90% of renal failure 
patients receiving dialysis in China underwent hemodialysis, 

which translates to 270,000 patients receiving hemodialysis 

as opposed to just 30,000 receiving peritoneal dialysis 

[16,20]. 

 

 

 

In 2013, CKD was the cause of 956,000 deaths. In the 

list of causes of all deaths worldwide, chronic kidney 

disease (CKD) jumped from 27th in 1990 to 18th in 2010, 

according to the 2010 Global Burden of Disease Study. This 

increase in ranking is only surpassed by that of HIV 

infection and acquired immune deficiency syndrome (AIDS) 

[20]. The total increase in years lost to early death from 

CKD is 82%; this is the second highest rate after diabetes 
mellitus (93%), HIV infection and AIDS (396%), and other 

conditions. In contrast to the 236.3 per 1000 patient-years 

recorded in the USA in 2009, Beijing, China's 2010 raw 

annual death rate for patients on maintenance hemodialysis 

was 76.8 per 1000 patient-years. In China, cardiovascular 

disease (31.0%), stroke (20.3%), and infection (19.9%) are 

the top three causes of death for hemodialysis patients 

[16,20]. 

 

Even with the high incidence, it is not advised to 

screen for CKD in those who do not have risk factors or 
symptoms. Present guidelines recommend screening during 

routine primary health visits for individuals with renal tract 

structural diseases, hypertension, cardiovascular disease, 

diabetes, autoimmune diseases that may affect the kidneys, 

family history of kidney disease, marked obesity, and age 

greater than 60 years [26]. Although it is cost-effective to 

screen for CKD in diabetics, it is not yet known if screening 

for CKD in the general public is also cost-effective [27]. 

 

 Diagnosis: 

The history, examination, GFR, albuminuria, and 

progression are all evaluated in the diagnosis of chronic 
kidney disease (CKD) [28]. 

 

 Evaluation of  History and Examination: 

To ascertain how renal disease is progressing, 

historical measures and medical history must be reviewed. 

To identify the causes of CKD and establish a pathological 

diagnosis, review medical history, social and environmental 

factors, medications, physical examination, lab results, and 

imaging measurements [29]. 

 

 Evaluation of GFR: 
For those with renal impairment or a GFR of less than 

60 mL/min/1.73 m2, the serum creatinine (SCr)-based GFR-

estimating equation is advised for preliminary evaluation. 

When more precise GFR measurement would influence 

treatment choices, exogenous filtration markers must be 

used to measure GFR. Table 6 [28] provides an overview of 

the benefits and drawbacks of filtering markers and 

clearance techniques for clearance measurements. 

 

Table 6 Strengths and Limitations of GFR Measurement Methods and Markers 

Approach Strengths Limitations 

Methods   

bladder catheter and ongoing 

intravenous marker infusion 

•   Gold standard method Invasive 

Spontaneous bladder emptying • Patient comfort 

•Less invasive 

Possibility of incomplete bladder emptying 

Low flow rates in individuals with low GFR levels 

Bolus administration of marker •  Shorter duration Rapidly declining plasma levels at high GFR levels  Longer 

equilibration time in extracellular volume expansion 
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24-h urine collection  Cumbersome 

  Prone to error 

Plasma clearance • Urine collection is not necessary, 

and there is a chance for greater 

accuracy. 

Overestimation of GFR in the growth of extracellular volume 

inaccurate values while using one's usual approach, especially 

when the GFR is lower  

At low GFR levels, a longer plasma sampling period is 

necessary. 

Nuclear imaging •   No urine collection or repeated 

blood sampling required 

Less accurate 

Markers 

Inulin • Gold standard 

• No side effects 

Expensive 

Difficult to dissolve and maintain in solution 

  Short supply 

Creatinine • Endogenous marker, no need for 

administration 

• Assay available in all clinical 

laboratories 

Section can vary among and within individuals 

Iothalamate • Inexpensive 

• Long half life 

Probable tubular secretion 

Requirement for storage, administration, and disposal of 

radioactive substances when using 125I as tracer 

  Requirement for expensive assay when using nonradioactive 
iothalamate 

  Cannot be used in patients with allergies to iodine 

Iohexol • Nonradioactive 

• Inexpensive 

• Sensitive assay allows for low 

dose 

Possible tubular reabsorption or protein binding 

Requirement for expensive assay when using low doses 

Cannot be used in patients with allergies to iodine 

Nephrotoxicity and risk of allergic reactions at high doses 

EDTA • W idely available in Europe Probable tubular reabsorption 

Requirement for storage, administration, and disposal of 

radioactive substances when using 51Cr as tracer 

DTPA • W idely available in the USA 

• New, sensitive, and easy-to-use 

assay for gadolinium 

Requirement for storage, administration, and disposal of 

radioactive substances when using 99mTc as tracer 

Requires standardization for 99mTc 

Dissociation and protein binding of 99mTc 

Concern for NSF when using gadolinium as tracer 

 

Nephrogenic systemic fibrosis (NSF), EDTA 
(ethylenediaminetetraacetic acid), DPTA (diethylenetriamine 

penta acetic acid), and GFR (glomerular filtration rate) [28] 

 

 Evaluation of Albuminuria 

Urinary albumin-to-creatinine ratio (ACR), urinary 

protein-tocreatinine ratio, reagent strip urinalysis for total 

protein with automated reading, and reagent strip urinalysis 

for total protein with manual reading are recommended 

using an early morning urine sample for initial proteinuria 

testing (in descending order) [30]. Repeat testing is 

necessary to confirm albuminuria due to the considerable 
biological variation and other physiological and pathological 

reasons that affect albuminuria accuracy (Table 7). 
Measuring the excretion rate of albumin or total protein in a 

timed urine sample yields more precise results. Fresh 

samples can be used for analysis of urinary albumin or 

protein, which can then be stored at 4 °C for a week or at 

−70 °C for extended periods of time. However, detectable 

albumin loss may occur from freezing at -20 °C. Before 

being analyzed, samples that have been stored should be 

mixed well and allowed to reach room temperature. Assays 

for particular urine proteins, like α1-microglobulin and 

monoclonal heavy or light chains, also referred to as "Bence 

Jones" proteins, can identify non-albumin proteinuria [15]. 

 

Table 7 Factors Affecting Urinary Albumin-to Creatinine Ratio [15]. 

Factors Examples of effect 

Preanalytical factors 

Transient elevation in albuminuria • Menstrual blood contamination 

• Symptomatic urinary tract infection 

• Exercise 

• Upright posture (orthostatic proteinuria) 

• Other conditions that increase vascular permeability (e.g., septicemia) 

Intraindividual variability • Intrinsic biological variability 

• Genetic variability 

Preanalytical storage conditions Albumin degradation prior to analysis 
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Nonrenal causes of variability in creatinine 
excretion 

• Age (lower in children and older people) 
• Race 

• Muscle mass 

• Gender (lower in women) 

Change in creatinine excretion Non-steady state creatinine concentration (acute kidney injury) 

Analytical factors  

Antigen excess (prozone) effect Samples with very high albumin concentrations may be falsely reported as low or 

normal using some assays 

 

 Evaluation of Progression 

In people with CKD, GFR and albuminuria should be 

evaluated at least once a year. Additionally, monitor GFR 

and albuminuria more frequently in people who are more 

likely to advance and/or when doing so will influence 

treatment choices [31]. GFRs, however, frequently vary 
somewhat and are not always a sign of advancement. A dip 

in GFR category, a drop in GFR of at least 25% from 

baseline, and a prolonged decrease in GFR of at least 5 

mL/min/1.73 m2 per year are all considered indicators of 

accelerated CKD progression [31]. To find out how quickly 

CKD is progressing, take the following actions: Perform 

three GFR estimations over a minimum of ninety days; if a 

person's GFR is found to be reduced, review their current 

treatment plan, repeat the GFR estimation within two weeks 

to rule out causes of sudden decline in GFR (such as AKI or 

starting renin-angiotensin system [RAS] antagonist therapy), 

and think about referring them to a specialist [31]. Patients 

with chronic kidney disease (CKD) who have one of the 

diseases that accelerates the illness's course are more likely 

to develop end-stage kidney disease [32]. 

 
 Management 

The first steps in managing chronic kidney disease 

(CKD) are educating patients and delivering information 

specific to the condition's etiology, severity, related 

consequences, and risk of progression [28]. Motivate 

patients to quit smoking, lose weight, and engage in physical 

activity. Provide dietary guidance according to the severity 

of CKD regarding salt, potassium, calories, and phosphate 

(Table 8). 

 
Table 8 Dietary and lifestyle modification for patients with CKD 

Salt intake • • Unless otherwise directed, reduce salt consumption to less than 90 mmol (or 2 g) of sodium per day (or 5 g of 

sodium chloride) for adults.  

• Limit sodium consumption in children with chronic kidney disease (CKD) who meet the age-based 
recommended daily intake guidelines and have hypertension (systolic and/or diastolic blood pressure >95th 

percentile) or prehypertension (systolic and/or diastolic blood pressure >90th percentile and <95th percentile).  

• Give kids with CKD and polyuria free access to water and salt to prevent chronic intravascular depletion and 

to support 

Protein intake • For persons with or without diabetes and GFR <30 mL/min/1.73 m2 (G4–G5), reduce protein consumption to 
0.8 g/kg/day.  

• Adults with CKD who are at risk of progression should not consume large amounts of protein (>1.3 g/kg/day). 

Hyperuricemia Although hyperuricemia and the occurrence of chronic kidney disease (CKD) are related, there is inadequate 

data to confirm or refute the use of medicines to lower serum uric acid concentrations in people with CKD and 
either symptomatic or asymptomatic hyperuricemia as a means of delaying the onset of CKD. 

Lifestyle • Encourage people who have chronic kidney disease (CKD) to exercise for at least thirty minutes five times a 

week, according to their cardiovascular health and tolerance.Reach a healthy weight (BMI 20–25, depending on 

the demographics of the nation).  
• Give up smoking 

Additional 

dietary advice 

In the framework of an educational program catered to the severity of CKD and the necessity of adjusting salt, 

phosphate, potassium, and protein consumption when necessary, offer professional nutritional guidance and 

information. 

 
Aim to keep blood pressure in the range of 130 mmHg 

(goal range), 120–129 mmHg (target range), 80 mmHg, 139 

mmHg, or 90 mmHg for people with CKD. In order to 

maintain individuals with CKD under the following 

conditions [28]: (1) diabetes and an ACR ≥3 mg/mmol 

(ACR category A2 or A3) and (2) hypertension and an ACR 

≥30 mg/mmol (ACR category A3) or ACR ≥70 mg/mmol 

(regardless of hypertension or cardiovascular disease), RAS 

antagonist should be administered to those with diabetes. 

There is, however, little data to support these requirements 

in those older than 70. RAS antagonist combinations should 

not be given to patients with CKD [20]. Before beginning 

RAS antagonist medication, serum potassium concentrations 

and estimated GFR should be evaluated. Tests should be 

repeated every dose increase and one to two weeks after 

beginning RAS antagonist medication. Patients whose 

pretreatment serum potassium content is greater than 5.0 

mmol/L should not receive RAS antagonists on a regular 

basis. When hyperkalemia makes the use of RAS 

antagonists inappropriate, the reasons contributing to the 

hyperkalemia should be identified and treated before 

rechecking the potassium level in the serum. If the serum 

potassium level rises to more than 6.0 mmol/L, stop using 

RAS antagonist therapy and stop taking any additional 
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medications that are known to cause hyperkalemia [20]. If 

the GFR decrease from pretreatment baseline is less than 

25% or the SCr rise from baseline is less than 30%, do not 

adjust the dose after starting RAS antagonists or increasing 

their dosage. Repeat the test in 1-2 weeks if, upon initiating 

RAS antagonist therapy or increasing the dose of RAS 

antagonists, there is a <25% decrease in eGFR or a 30% 

increase in SCr from baseline. If there is a decrease of less 
than 25% or 30% in eGFR or SCr, respectively, do not 

adjust the dosage of RAS antagonists. Look into additional 

factors that could be contributing to the decline in renal 

function, such as volume depletion or concurrent 

medication, if the drop in eGFR or SCr is ≥25% or ≥30%, 

respectively. Stop the RAS antagonist therapy or lower to 

the prior acceptable dose and add an alternative 

antihypertensive medicine, if necessary, if no additional 

causes of the decline in renal function are found [20]. 

 

The goal hemoglobin A1c (HbA1c) level for diabetic 
kidney disease (CKD) patients is roughly 7.0% (53 

mmol/mol) to stop or slow the progression of the disease. 

Patients who are at risk of hypoglycemia should not use this 

HbA1c target. When a person has a low life expectancy, 

comorbidities, or is hypoglycemic, their target HbA1c level 

should be raised above 7.0%. Glycemic control for diabetic 

patients with chronic kidney disease (CKD) should be 

combined with multifactorial intervention measures, such as 

blood pressure management and cardiovascular risk 

assessment. When clinically warranted RAS antagonists, 

antiplatelet therapy, and statin usage are recommended [16]. 
 

Calculate the present rate of decline in GFR when 

assessing the course of CKD and consider this when 

developing intervention plans, especially if it indicates that 

patients may need renal replacement treatment for the rest of 

their lives [20]. 

 

Typically, patients exhibiting characteristics listed in 

Table 9 should be sent to a professional for evaluation. 

Inform patients with stage 5 CKD about available renal 

replacement therapy treatment choices. Dialysis, specifically 
hemodialysis and peritoneal dialysis, is an option for 

treatment. The timing of the start of renal replacement 

treatment is displayed in Table 10. 

 

Table 9 When to Refer [15] 

GFR <30 mL/min/1.73 m2 (GFR category G4 or G5), with or without diabetes 

ACR ≥70 mg/mmol, unless known to be due to diabetes and already appropriately treated 

ACR ≥30 mg/mmol (ACR category A3), together with hematuria 

Sustained decrease in GFR ≥25%, and a change in GFR category or sustained decrease in GFR ≥15 mL/ min/1.73 m2 within 

12 months 

Hypertension that remains poorly controlled despite the use of at least four antihypertensive drugs at therapeutic doses 

Known or suspected rare or genetic causes of CKD 

Suspected renal artery stenosis 

 

Table 10 Timing for the Initiation of Renal Replacement [15] 

Initiation of dialysis • Symptoms or signs attributable to kidney failure (e.g., serositis, acid-base or electrolyte 

abnormalities, pruritus) 

• Inability to control volume status or blood pressure 

• Cognitive impairment or progressive deterioration in nutritional status refractory to dietary 

intervention 
• T his often but not invariably occurs in the GFR range of 

5–10 mL/min/1.73 m2 

Initiation of transplantation 

with living donor 

GFR is <20 mL/min/1.73 m2 with evidence of progressive and 

irreversible CKD over the preceding 6–12 months 

 

II. ALBUMINURIA 

 

Pathogenic state in which the urine contains unusually 

high levels of the protein albumin. One kind of proteinuria is 

this [33]. Urine from healthy individuals contains only trace 

levels of albumin, a major plasma protein that is normally 

present in the blood; urine from renal disease patients has 

greater amounts of albumin[34]. Clinical nomenclature is 

shifting to emphasize albuminuria over proteinuria for 
various reasons [35]. 

 

Urinary protein measurement was first used in 

nephrology more than 200 years ago [36]. German doctor 

Hermann Senator carried out significant research in which 

he explained that the presence of proteins in the urine of 

apparently healthy people was indicative of chronic kidney 

disease (CKD) and offered treatment recommendations [35]. 

It was soon demonstrated that proteinuria in these people 

was linked to unfavorable health consequences [37]. 

 

Numerous extensive observational studies conducted 

in a variety of populations have since validated Hermann 

Senator's groundbreaking work [35]. These days, it is 

commonly recognized that one of the first indications of 

asymptomatic kidney impairment is the loss of even minute 
amounts of albumin in the urine. These trace levels of 

albumin provide valuable insight into future kidney 

developments [35]: a rise in urine albumin concentration is 

associated with a marked increase in the risk of progressive 

loss of renal function [38]. The question of whether we can 

also modify this risk is more significant than simply 

determining whether kidney risk exists. Although 
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albuminuria was once thought to be only a sign of kidney 

impairment, more recent research has revealed that it is also 

a factor in the development of kidney disease. This indicates 

that albuminuria can be targeted and lowered to result in 

renoprotection, making it a modifiable risk factor. 

Nephrologists are divided on this paradigm change, and the 

discussion continues [35]. 

 
 Mechanism: 

Multiple routes ultimately lead to tubulointerstitial 

injury as the mechanism by which increasing albuminuria 

causes or accelerates kidney damage [39]. Numerous 

investigations have demonstrated that modifications in the 

tubulointerstitial tissue compartment are a salient 

characteristic of the pathophysiologic mechanisms behind 

the advancement of kidney disease. First, the severity of 

glomerular lesions predicts the clinical kidney outcome of 

end-stage renal disease (ESRD), which requires dialysis or a 

renal transplant. However, the severity of tubulointerstitial 
damage (tubular atrophy, interstitial inflammation, and 

interstitial fibrosis) predicts the clinical kidney outcome 

more strongly [39]. Second, an increasing amount of 

glomerular albumin leakage has been shown in both in vitro 

and in vivo investigations to trigger profibrotic and 

proinflammatory signals, which in turn cause 

tubulointerstitial damage. The tiny quantity of albumin that 

the glomeruli filter is effectively reabsorbed in the tubuli at 

normal physiological conditions [40]. Nonetheless, the 

tubuli are subjected to elevated albumin concentrations 

when there is an increase in glomerular albumin leakage. An 

excess of albumin that is exposed to the tubuli has a toxic 
effect and an inflammatory reaction [41]. Albumin tubular 

uptake appears to be a major moderator of these harmful 

effects. Megalin and cubulin receptors on the brush edge of 

the proximal tubule reabsorb albumin [42]. Albumin 

separates from the cubulin-megalin complex after 

internalization in endosomal vesicles and is then delivered 

to dendritic cells, where it is converted into antigenic 

peptides that trigger an inflammatory response [43]. Indeed, 

in vitro research demonstrated that increased albumin 

absorption has lethal effects on both proximal and distal 

tubular cells by triggering a variety of intracellular signaling 
pathways, such as protein kinase C, NF-κB, and 

extracellular-regulated kinase [44]. In turn, the release of 

inflammatory (monocyte chemotactic protein-1) and 

vasoactive (reactive oxygen species) substances is brought 

on by the activation of these signaling pathways [45,46]. 

fibrotic (TGF-β and collagens) compounds [47], which 

eventually result in irreparable kidney injury by generating 

tubulointerstittial dysfunction, fibrosis, and interstitial 

damage. Hence, albuminuria has a direct pathogenic effect 

that causes the loss of renal function in addition to serving 

as a measure of the degree of glomerular damage. It should 

be mentioned that in addition to albumin, other compounds 
that are attached to it (such free fatty acids), other proteins 

(including those that make up the complement system), and 

glycated albumin can also worsen tubular damage by 

inducing profibrosis and inflammation [48]. 

 

 

 

 Sign and Symptoms: 

Although albuminuria has no symptoms, white foam 

may develop in the urine. If there are substantial albumin 

losses that result in low serum protein levels, swelling of the 

hands, tummy, ankles, or face may happen [49]. 

 

 Causes: 

Large molecules are typically not filtered by the 
kidneys into the urine, therefore albuminuria may be a sign 

of renal injury or an overabundance of salt. Patients with 

long-term diabetes, particularly type 1 diabetes, may also 

experience it. Chronic kidney disease (CKD) has been 

classed according to new international standards (KDIGO 

2012) based on the cause, albuminuria type (A1, A2, A3), 

and glomerular filtration rate category [50]. 

 

 Causes of Albuminuria can be Discriminated between by 

the Amount of Protein Excreted. 

 

 The excretion of 3.0 to 3.5 grams per 24 hours is the 

typical outcome of the nephrotic syndrome [51]. 

 Albuminuria is considerably less common in nephritic 

syndrome [51]. 

 A precursor to diabetic nephropathy may be 

microalbuminuria (between 30 and 300 mg/24h, mg/L of 

urine, or μg/mg of creatinine). Since there is no such 

thing as a "big albumin" (macroalbuminuria) or a "small 

albumin" (microalbuminuria), the term albuminuria is 

now preferred in the field of nephrology.[1] A2 indicates 

moderately elevated urinary albumin/creatinine ratio 
(30–300 mg/g or 3–30 mg/mmol, previously known as 

microalbuminuria); A3 indicates severely increased 

urinary albumin/creatinine ratio (>300 mg/g or > 30 

mg/mmol) [50]. A1 represents normal to mildly 

increased urinary albumin/creatinine ratio (<30 mg/g or 

< 3 mg/mmol).  

 

 Diagnosis: 

Guidelines suggest utilizing the albumin-to-creatinine 

ratio (ACR) or the protein-to-creatinine ratio (PCR) for the 

first albuminuria test in order to diagnose chronic kidney 

disease (CKD) [52]. Some guidelines suggest using 
semiquantitative techniques (urine dipsticks) that can assess 

albuminuria or represent the result as ACR when ACR and 

PCR are not available, followed by a quantitative laboratory 

test to confirm the positive dipstick results [53]. Urine 

dipstick use, however, remains controversial and is not 

recommended by some standards [54]. A practical point-of-

care test that might be utilized in places without access to 

other laboratory analysis is urine dipstick testing. Its 

sensitivity for detecting albuminuria, however, is a little 

alarming because manual readings may have operator-

dependent errors [56] and false negatives have been reported 
to occur when ketones, glucose, blood, pigments, vitamins, 

or medications are present [55, 56]. The effectiveness of 

urine dipsticks for diagnosing chronic kidney disease (CKD) 

in the context of identifying albuminuria has been evaluated 

in two prior systematic reviews. When one of them 

conducted a literature search in December 2013, it found 

nine studies that evaluated the accuracy of urine dipsticks, 

reporting a pooled sensitivity and specificity of 0.76 and 
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0.93, respectively, for ACR >30 mg/g. This study also 

evaluated the diagnostic accuracy of point-of-care (POC) 

tests (either semiquantitative or quantitative) in individuals 

at risk of chronic kidney disease (CKD) [57]. The other 

study is a Cochrane systematic review that looked for 

further studies that evaluated the use of urine dipstick testing 

for diagnosing chronic kidney disease (CKD) in September 

2014 but was unable to find any [58]. We set out to conduct 
a systematic review on the diagnostic accuracy of urine 

dipstick testing for albuminuria detection, given the 

necessity for updated systematizations of the evidence to 

perform effective decision-making [58]. 

 

 Treatment: 

Reducing urine albumin excretion and delaying the 

progression of kidney damage are the two main goals of the 

therapy of albuminuria, especially when it is combined with 

chronic kidney disease (CKD) [59]. The following are some 

essential elements of the treatment plan: 
 

 Blood Pressure Control: 

Maintaining strict blood pressure control is crucial for 

controlling the progression of CKD and albuminuria [60]. 

Due to their demonstrated effectiveness in lowering 

albuminuria without raising blood pressure, medications 

including angiotensin II receptor blockers (ARBs) and 

angiotensin-converting enzyme (ACE) inhibitors are 

frequently used as first-line treatments [61]. 

 

 Glucose Control: 

Improving glycemic management is essential for 
treating albuminuria in patients with diabetes. Strict blood 

sugar management can slow the development of kidney 

damage linked to diabetes [62]. 

 

 Life Style Modification: 

As of right now, there is little proof that dietary 

changes that reduce red meat intake can enhance kidney 

function, even if there is some evidence that these changes 

can assist lower albuminuria levels [63]. Among alternative 

strategies, the most often used treatment for albuminuria is 

blood pressure control, particularly when combined with 
renin-angiotensin system inhibitors [64].  

 

It is advised to alter one's lifestyle by avoiding 

smoking, maintaining a healthy weight, cutting back on salt 

and saturated fats, and adopting a nutritious diet [65]. These 

lifestyle changes can lessen the progression of albuminuria 

by enhancing blood pressure regulation and general 

cardiovascular health [66]. 

 

 Dietary Protein Restrictions: 

Reducing the amount of protein in the diet may help 
control albuminuria and reduce the progression of CKD in 

some circumstances. To guarantee that the patient's 

nutritional demands are satisfied, this should be carried out 

under the supervision of a medical expert [67]. 

 

 

 

 Medication Adjustment: 

If some drugs are aggravating albuminuria or 

impairing renal function, they might need to be changed or 

stopped [68]. For instance, individuals with CKD may need 

to use some antibiotics with caution or avoid nonsteroidal 

anti-inflammatory medications (NSAIDs) altogether [69]. 

 

 Regular Monitoring: 
To evaluate the effectiveness of treatment and the 

course of the disease, regular monitoring of albuminuria 

levels and kidney function is crucial [70]. This could include 

blood pressure monitoring, serum creatinine levels, 

estimated glomerular filtration rate (eGFR), urine albumin-

to-creatinine ratio (UACR) assessments, and other pertinent 

assays [71]. 

 

III. ANGIOTENSINOGEN 

 

The renin-angiotensin system (RAS), a hormonal 
mechanism that controls blood pressure and fluid balance, 

includes angiotensinogen [72]. It is a non-inhibitory member 

of the serpin family of proteinase inhibitors, also referred to 

as the renin substrate (MEROPS inhibitor family I4, clan ID, 

MEROPS identifier I04.953). In reaction to a drop in blood 

pressure, renin catalytically cleaves angiotensinogen to 

generate angiotensin I. Angiotensin II, the physiologically 

active peptide that regulates the volume and mineral balance 

of bodily fluids, is created when the angiotensin converting 

enzyme (ACE) eliminates a dipeptide [73]. Angiotensin III, 

which promotes the release of aldosterone, and angiotensin 

IV can be produced by further processing angiotensin I and 
angiotensin II [74]. ACE2 cleaves angiotensin 1-9 from 

angiotensin-1, and ACE can then process the remaining 

angiotensin to create angiotensin 1-7, angiotensin 1-5, and 

angiotensin 1-4 [75]. 

 

 Urinary Angiotensinogen: 

Blood pressure and fluid balance in the body are 

regulated by a protein known as urine angiotensinogen [76]. 

Angiotensinogen is the precursor protein that is converted 

into angiotensin I by the kidney-produced enzyme renin. 

Angiotensin I is further converted to angiotensin II by the 
angiotensin-converting enzyme (ACE) [76]. By constricting 

blood vessels, strong vasoconstrictor angiotensin II 

increases blood pressure and triggers the hormone 

aldosterone, which promotes the kidneys to retain salt and 

water [76]. Angiotensinogen can be used as a marker for 

kidney function and is linked to illnesses such kidney 

disease, hypertension, and preeclampsia, which is a 

pregnancy complication marked by organ damage and 

elevated blood pressure [76]. Urine angiotensinogen 

measurements can be used as a biomarker to evaluate renal 

function and can yield important data for these disorders' 
diagnosis and treatment. Furthermore, studies on urine 

angiotensinogen are still being conducted, which may have 

an impact on the creation of fresh approaches to kidney 

illness and hypertension diagnosis and treatment [75]. 
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 Urinary Angiotensinogen: 

A protein called urinary angiotensinogen is important 

for controlling blood pressure and maintaining the body's 

fluid balance. Renin, an enzyme generated by the kidneys, 

transforms the precursor protein angiotensinogen into 

angiotensin I [77]. The angiotensin-converting enzyme 

(ACE) further transforms angiotensin I into angiotensin II 

[78]. Strong vasoconstrictor angiotensin II raises blood 
pressure by narrowing blood vessels and induces the 

production of aldosterone, a hormone that encourages the 

kidneys to retain water and salt [79]. Angiotensinogen can 

be used as a marker for kidney function and is linked to 

illnesses such kidney disease, hypertension, and 

preeclampsia, which is a pregnancy problem marked by 

organ damage and elevated blood pressure [80]. Urinary 

angiotensinogen measurement is a biomarker that can be 

used to evaluate renal function and may yield useful data for 

these disorders' diagnosis and treatment [81]. Furthermore, 

studies on urine angiotensinogen are still being conducted, 
which may have an impact on the creation of fresh 

approaches to renal illness and hypertension diagnosis and 

treatment [82]. 

 

 Conversion of Angiotensinogen to Angiotensin: 

 

 Conversion of Angiotensinogen to Angiotensin I: 

 

 The liver is the primary organ that produces and releases 

angiotensinogen into the bloodstream [83]. 

 Specialized kidney cells known as juxtaglomerular cells 

produce renin in response to dips in blood pressure or in 
the kidney's salt content [84]. 

 Angiotensinogen is bound by renin and is cleaved to 

produce angiotensin I. 

 

 Conversion of Angiotensin I to Angiotensin II:  

 

 The peptide angiotensin I is comparatively inactive [85]. 

 Angiotensin-converting enzyme (ACE) operates on 

angiotensin I to convert it into angiotensin II. ACE is 

mostly present in endothelial cells that line blood arteries 

[85]. 
 Although it can happen in other tissues as well, this 

conversion mostly happens in the lungs. 

 

 Physiological Effects of Angiotensin II: 

 

 Vasoconstriction:  

Being a strong vasoconstrictor, angiotensin II narrows 

blood vessels. Blood pressure rises as a result of this 

vasoconstrictive effect's increase in systemic vascular 

resistance [86]. 

 

 Stimulation of Aldosterone Release:  

The adrenal glands are stimulated to secrete 

aldosterone by angiotensin II [87].Aldosterone increases the 

reabsorption of sodium ions and water from the urine back 

into the bloodstream via acting on the kidneys, more 

especially the collecting ducts and distal convoluted tubules 

[87]. 

 

Blood volume rises as a result of this retention of water 

and sodium, which also raises blood pressure [87]. 

 

 Stimulation of Antidiuretic Hormone (ADH) Release:  

Additionally, the posterior pituitary gland releases 

ADH, also referred to as vasopressin, in response to 

angiotensin II stimulation [88]. By raising blood volume, 

ADH operates on the kidneys to enhance water reabsorption, 
which further helps to regulate blood pressure [88]. 

 

 Sympathetic Nervous System Activation:  

Angiotensin II helps to maintain blood pressure by 

stimulating the sympathetic nervous system's production of 

neurotransmitters, which raises heart rate and cardiac output 

[89]. 

 

 Regulation of Angiotensin II Levels: 

Renin, aldosterone, and other hormones are involved in 

feedback systems that tightly regulate the levels of 
angiotensin II [90].In order to avoid excessive 

vasoconstriction and salt retention, high doses of 

angiotensin II block the production of renin and encourage 

the release of other molecules that balance its effects [90]. 

 

 Indicator of Kidney Function: 

Renin-angiotensin system (RAS) changes can result 

from kidney impairment, which is important for controlling 

blood pressure and fluid balance [91]. 

 

The activity of the RAS in the kidneys is reflected in 

urinary angiotensinogen levels, which offer important 
information on renal function [91]. Urinary angiotensinogen 

levels are generally modest in healthy people, but they may 

rise in response to renal damage or dysfunction, which is 

indicative of an intrarenal RAS upregulation [82]. 

 

 Association with Hypertension: 

Dysregulation of the RAS is frequently associated with 

hypertension, and raised blood pressure is partly caused by 

elevated angiotensin II levels [82].Research has 

demonstrated that those with hypertension had 

higher urine angiotensinogen levels, which may indicate a 
possible function for this protein in the etiology of high 

blood pressure [92]. Urine angiotensinogen levels can be 

used to monitor the efficacy of antihypertensive medications 

or identify those who may be at risk of developing 

hypertension [92]. 

 

 Implications in Kidney Disease: 

Changes in renal function and RAS activity are 

hallmarks of several kidney illnesses, such as 

glomerulonephritis, diabetic nephropathy, and chronic 

kidney disease (CKD) [93]. 
 

Patients with these disorders have been shown to have 

elevated urine angiotensinogen levels, which suggests renal 

damage and dysfunction [82]. 
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Urinary angiotensinogen levels can be measured to 

provide information on kidney disease development and 

therapy response, as well as to help with early kidney 

disease detection, diagnosis, and monitoring [82]. 

 

 Role in Preeclampsia: 

Preeclampsia is a dangerous pregnancy complication 

that is typified by elevated blood pressure and damage to the 
organs, especially the kidneys [94]. 

 

Preeclampsia has been linked to dysregulation of the 

RAS, which includes elevated levels of urine 

angiotensinogen [95]. 

 

Pregnant women who are at risk of developing 

preeclampsia may benefit from monitoring their urine 

angiotensinogen levels, which can also assist guide care 

options to minimize problems [96]. 

 
 Diagnostic and Therapeutic Implications: 

Urinary angiotensinogen level measurement is a 

promising non-invasive biomarker for kidney damage or 

dysfunction assessment and early detection [97]. 

 

Urinary angiotensinogen evaluation may enable more 

individualized approaches to renal disease, preeclampsia, 

and hypertension diagnosis and treatment in clinical practice 

[97]. 

 

With the potential to improve outcomes for patients 

with renal and cardiovascular diseases, ongoing study into 
urinary angiotensinogen may lead to the creation of novel 

diagnostic tools and treatment strategies targeting the RAS 

[98]. 

 

IV. DISCUSSION 

 

A major worldwide health concern, chronic kidney 

disease (CKD) is linked to considerable morbidity and 

mortality [99]. An known indicator of kidney impairment, 

albuminuria (the presence of albumin in the urine) is highly 

correlated with unfavorable outcomes in individuals with 
chronic renal disease [101]. Determining the causes behind 

albuminuria is essential to creating therapies that effectively 

limit the disease's course and enhance patient outcomes. 

Urinary angiotensinogen (AGT) has garnered increasing 

attention as a possible cause of albuminuria in chronic 

kidney disease (CKD) in recent years [101]. The findings 

from review articles examining the relationship between 

urine AGT and albuminuria in chronic kidney disease are 

summarized in this discussion. 

 

 Renin-Angiotensin System (RAS) and CKD 

Pathophysiology:  

The role of the renin-angiotensin system (RAS) in the 

pathogenesis of chronic kidney disease (CKD) is regularly 

emphasized in review papers [92]. In addition to being 

essential for controlling blood pressure and electrolyte 

balance, the RAS is linked to the onset and advancement of 

renal illness. Increased intrarenal angiotensin II activity, a 

sign of RAS dysregulation, is linked to glomerular 

hypertension, inflammation, and fibrosis, which can 

ultimately result in albuminuria and renal injury [92]. 

 

 Urinary AGT as a Biomarker of Intrarenal RAS Activity:  

One intriguing indicator of intrarenal RAS activity is 

urinary AGT [92]. When intrarenal RAS activity is elevated, 

AGT, which is predominantly generated in the kidney's 

proximal tubules, can be released into the urine. Urinary 
AGT levels and RAS activation in chronic kidney disease 

(CKD) have been linked to several review studies [92]. 

These articles emphasize the potential use of urine AGT as a 

non-invasive biomarker for monitoring kidney injury and 

disease progression. 

 

 Correlation between Urinary AGT and Albuminuria:  

Comprehensive evidence is included in review articles 

[92] showing a favorable connection between urine AGT 

levels and albuminuria in patients with chronic kidney 

disease. Research has repeatedly demonstrated that, even in 
the absence of other conventional risk factors, elevated urine 

AGT levels are linked to increased albuminuria. Based on 

this link, AGT may have a function in the pathophysiology 

of albuminuria and kidney damage in patients with chronic 

kidney disease (CKD) [92]. 

 

 Mechanisms Underlying the Correlation: 

The discussion delves into the mechanistic insights 

underlying the correlation between urinary AGT and 

albuminuria [85]. Elevated urinary AGT levels may reflect 

increased intrarenal RAS activity, leading to glomerular 

hypertension, podocyte injury, and proteinuria [92]. AGT 
may also directly contribute to renal inflammation and 

fibrosis, exacerbating albuminuria and CKD progression 

[92]. 

 

 Clinical Implications and Therapeutic Opportunities: 

The review papers go into the clinical ramifications of 

the association between albuminuria in CKD and urine AGT 

[92]. AGT levels in the urine that are elevated may be used 

as a prognostic indicator to identify patients who are more 

likely to experience negative outcomes and disease 

progression [101]. Modulating AGT has therapeutic 
potential in the management of chronic kidney disease 

(CKD) as it can assist reduce urine AGT levels and attenuate 

albuminuria. ARBs and ACE inhibitors are two strategies 

that target the RAS pathway [91]. 

 

V. CONCLUSION 

 

In summary, the relationship between urine 

angiotensinogen (AGT) and albuminuria in chronic kidney 

disease (CKD) is an important field of study with broad 

implications for our knowledge of the pathophysiology of 

CKD and the creation of new treatment approaches. In order 
to provide readers with important insights into the 

underlying mechanisms and clinical consequences of the 

link between urine AGT levels and albuminuria in patients 

with chronic kidney disease, we have consolidated findings 

from a variety of research in this review article. Results 

from clinical trials show that urine AGT levels and 

albuminuria in patients with chronic kidney disease are 
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positively correlated. Independent of other established risk 

factors, elevated urine AGT levels are linked to higher 

albuminuria, pointing to a possible function for AGT in the 

pathophysiology of kidney damage and proteinuria in 

chronic kidney disease. The correlation's mechanistic 

explanations include that elevated intrarenal renin-

angiotensin system (RAS) activity could result in increased 

AGT secretion and synthesis, which would then exacerbate 
glomerular hypertension, inflammation, and fibrosis, 

ultimately accelerating the course of chronic kidney disease 

(CKD) and albuminuria. The link between urine AGT and 

albuminuria has significant clinical consequences. Increased 

urine AGT levels could be used as a non-invasive biomarker 

to measure intrarenal RAS activity and forecast the course 

of CKD and unfavorable consequences. Additionally, 

medications that block the RAS pathway, such as 

angiotensin receptor blockers (ARBs) and angiotensin-

converting enzyme (ACE) inhibitors, may help lower urine 

AGT levels and lessen albuminuria, providing promising 
new treatment options for bettering CKD patient outcomes.. 
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