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Abstract 

 

Microalbuminuria is a marker for generalized vascular endothelial dysfunction, that is considered 

an independent predictor of increased risk for cardiovascular morbidity and mortality in patients 

with hypertension. Numerous clinical studies in non-diabetic populations have shown an 

association between microalbuminuria and cardiovascular risk factors, target organ damage, and 

the presence of cardiovascular disease. Microalbuminuria occurs in approximately 11% to 40% 

of patients with essential hypertension. Treatment with an angiotensin converting enzyme 

inhibitors and angiotensin II receptor blockers has shown superiority over other antihypertensive 

drugs in reducing urine albumin excretion and may prove to be a more targeted approach to 

reducing cardiovascular risk. Microalbuminuria can be considered not only a risk factor for 

progressive renal damage, but also a provider of an integrated assessment of long-term damage 

to the cardiovascular system. That is why it is used in cardiovascular risk assessment clinics. 

Whether targeted treatment of microalbuminuria in the non-diabetic population reduces 

cardiovascular morbidity and mortality, remains to be proven. However, there is a general 

consensus recommending the identification and quantification of microalbuminuria as an 

important, cost-effective examination that helps evaluate overall cardiovascular risk and identify 

high-risk patients for whom additional preventive and therapeutic measures are advisable. 
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RËNDËSIA E VLERËSIMIT TË MIKROALBUMINURISË NË PACIENTËT 

HIPERTENSIVË: RISHIKIM LITERATURE 

 

Abstrakt  

 

Mikroalbuminuria është një vlerësues i disfunksionit endotelial vaskular, që konsiderohet si një 

parashikues i pavarur i rrezikut të rritur për mortalitet dhe morbiditet kardiovaskular në pacientët 

me hipertension. Një numër i madh studimesh klinike në popullsinë jo-diabetike kanë treguar një 

lidhje midis mikroalbuminurisë dhe faktorëve të rrezikut kardiovaskular, dëmtimit të organeve 

target dhe pranisë së sëmundjeve kardiovaskulare. Mikroalbuminuria ndodh në rreth 11% deri në 

40% të pacientëve me hipertension primar. Trajtimi me frenues të enzimës konvertuese të 

angiotenzinës (shkurtimi në Anglisht ACE-I) dhe një bllokues të receptorit të angiotenzinës 

(shkurtimi në Anglisht ARB) ka treguar epërsi mbi barna të tjerë antihypertensive, në reduktimin 

e ekskretimit të albuminës në urinë dhe mund të provohet të jetë një qasje më objektive për 

zvogëlimin e rrezikut kardiovaskular. Mikroalbuminuria mund të konsiderohet, jo vetëm si një 

faktor rreziku për dëmtimin progresiv renal, por edhe si një mundësues i një vlerësimi 
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gjithëpërfshirës të dëmtimit afatgjatë të sistemit kardiovaskular. Për këtë është përdorur në 

klinikat e vlerësimit të rrezikut kardiovaskular. Mbetet për t’u provuar, nëse trajtimi objektiv i 

mikroalbuminurisë në popullsinë jodiabetike zvogëlon morbiditetin dhe mortalitetin 

kardiovaskular. Megjithatë, ka një konsensus të përgjithshëm që rekomandon njohjen dhe 

vlerësimin e mikroalbuminurisë, si një ekzaminim të rëndësishëm dhe kosto-efektiv, që ndihmon 

në vlerësimin e përgjithshëm të rrezikut kardiovaskular dhe njohjen e pacientëve me rrezik të 

lartë, për të cilët janë të këshillueshme masat shtesë parandaluese dhe terapeutike. 

 

Fjalë kyçe: Mikroalbuminuria, Raporti albuminë/kreatininë, Hipertensioni, Risku 

kardiovaskular. 

 

Introduction  

 

Microalbuminuria (MAU) is defined as an amount of urinary albumin excretion (UAE) between 

30 to 300 mg in an overnight collection or a urinary albumin/creatinine ratio (UACR) of 30-300 

mg/g (3.5–30 mg/mmol in women, 2.5–30 mg/mmol in men), in the absence of urinary tract 

infection and acute illness, including myocardial infarction. MAU is an established marker of 

early renal disease and usually develops in terms of glomerular basement membrane dysfunction 

(GBM), allowing albumin entrance into the urine (1, 2). Normal urinary albumin excretion varies 

between 1 and 22 mg/day and can be influenced by changes in posture, exercise, and blood 

pressure (2).  MAU does not present with any specific symptoms and mainly occurs in the 

absence of any serious underlying renal disease. The most common causes include essential 

hypertension, glucose intolerance, type 1 or type 2 diabetes, and metabolic syndrome. 

Epidemiological studies of MAU reveal a close association between systemic endothelial 

dysfunction and vascular disease. Numerous studies have demonstrated that MAU serves as a 

powerful predictor of cardiovascular disease onset, progression and mortality in adults (3-5).  

Post-hoc analyses of major clinical trials indicate that UAE levels, even below the cut-off values 

used to define MAU, correlate with an increased rate of cardiovascular disease, irrespective of 

the presence of existing kidney disease or diabetes (6-9). However, the exact pathophysiology of 

this relationship is under investigation. These findings suggest that detecting MAU may be the 

most reliable indicator of an increased global cardiovascular risk in a given patient. Although 

reducing arterial pressure remains the gold standard for cardiovascular and renal protection (10), 

controlling it within strict values does not completely eliminate albuminuria and MAU in 

patients with hypertension, thus giving special importance to therapeutic strategies for the 

optimal reduction of microalbuminuria. The LIFE study demonstrated that reducing urinary 

protein excretion in both diabetic and non-diabetic patients during treatment translates to a 

reduction in cardiovascular events and a slower progression of renal disease (11). Screening for 

MAU is recommended by several expert committees and associations, providing clinicians with 

prognostic information concerning cardiovascular risk and assisting in guiding therapy. The 

European Society of Cardiology (ESC) guidelines recommend assessing the UACR in all 

hypertensive patients (12).   

The aim of this article is to provide updated and comprehensive information about the 

relationship between MAU, hypertension, and cardiovascular disease, as well as the importance 

of evaluating MAU in hypertensive patients.  
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Microalbuminuria and hypertension 

 The prevalence of MAU ranges from 11% to 40% in patients with essential hypertension (13) 

and increases with age and severity of hypertension. The finding that MAU in hypertensive 

patients is an independent risk factor for cardiovascular disease, suggests a relationship between 

vascular leakage in the glomeruli and vascular damage. A significant increase in intracapillary 

pressure or structural damage of the glomerular membrane may lead to the leakage of protein 

from the plasma into Bowman’s space, resulting in the development of microalbuminuria, which 

may vary with the severity of hypertension. Changes in hemodynamics that occur in 

hypertension (elevation in intraglomerular pressure and generalized angiopathy due to 

endothelial dysfunction that causes renal and systemic transvascular albumin leakage), are the 

most probable causes of MAU in hypertensive patients (14).  

The presence of MAU in patients with essential hypertension serves as a marker of early 

intrarenal vascular dysfunction (7).  A study published by Catena et al. revealed that elevated 

UACR was associated with significant and progressively higher blood pressure (BP), HDL-

cholesterol, and plasma aldosterone levels, and with lower glomerular filtration. MAU was 

detected in 17% of 242 hypertensive patients, who had significantly higher BP and plasma 

aldosterone levels (178 ± 113 vs. 128 ± 84 pg/ml; P = 0.001), and lower glomerular filtration 

compared with patients without microalbuminuria. UACR was directly and independently 

correlated with BP and plasma aldosterone levels. In conclusion, the presence of low-grade 

albuminuria independently correlates with increased plasma aldosterone, suggesting a 

contribution of aldosterone to the early glomerular changes seen in hypertensive nephropathy 

(15).  Numerous studies have provided evidence that hypertensive target organ damage is more 

common in microalbuminuric patients. MAU correlates with early signs of extra-renal organ 

damage, including left ventricular hypertrophy and dysfunction, carotid artery thickening and 

plaque formation, and a higher incidence of hypertensive retinopathy (16). A recent analysis of 

the LIFE (Losartan Intervention For Endpoint reduction in hypertension) study was the first to 

address the issue of the prognostic value of UAE in a very large cohort (n= 8206) entirely 

composed by hypertensive subjects, demonstrating that both the frequency and severity of MAU 

were linked to greater LV mass and dysfunction. This correlation was independent of systolic 

BP, age, race, or coexisting diabetes (8). MAU has been identified as a predictor for silent 

myocardial ischemia. In a large nondiabetic population, patients with microalbuminuria and ST-

T changes on their electrocardiograms had markedly increased risks for cardiovascular and all-

cause mortality compared to patients with the same electrocardiographic changes but no 

microalbuminuria (17). Due to the significant association between microalbuminuria and carotid 

artery intima-media thickness observed in patients with hypertension, MAU may be a marker for 

early development of carotid artery atherosclerosis (16).   The latest ESC hypertension guidelines 

advocate for the inclusion of hypertension-mediated organ damage (HMOD) assessment, notably 

focusing on the presence of MAU, left ventricular hypertrophy and arterial stiffness, in order to 

enhance the accuracy of cardiovascular risk evaluation during blood pressure management. Early 

screening of hypertensives for MAU and prompt treatment of positive cases might reduce the 

disease burden related to severe chronic kidney disease and cardiovascular events in the 

community. Given the substantial evidence highlighting the importance of MAU and 

hypertension in cardiovascular disease, both the American College of Cardiology/American 

Heart Association and the International Society of Hypertension recommend routine urine 

dipstick testing or UACR testing to assess MAU (12,18). 
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 Effect of various antihypertensive drugs on microalbuminuria. 

 

Although numerous studies have demonstrated the impact of MAU on cardiovascular risk, it 

remains unclear whether the reduction of MAU leads to a corresponding reduction in this risk. 

Multiple clinical trials have shown the efficacy of several antihypertensive drugs in reducing 

MAU. Among available antihypertensive drugs, angiotensin converting enzyme inhibitors 

(ACE-I) and angiotensin II receptor blockers (ARB) seem to be superior to other 

antihypertensive drugs in reducing UAE (19-23).  In a large study conducted in African 

American subjects (AASK study) with primary hypertension, ramipril was more effective than 

amlodipine in reducing UAE (20).  Furthermore, the LIFE trial revealed that subjects with the 

lowest CV event rates exhibited the most significant reduction in UAE when treated with 

losartan-based regimen, compared to baseline. Treatment with losartan resulted in a greater 

reduction in albuminuria compared with beta-blocker therapy, despite equivalent decreases in 

blood pressure (24).  The Prevention of Renal and Vascular End‐Stage Disease Intervention Trial 

(PREVEND IT) enrolled patients with baseline MAU and randomized them to the 

angiotensin‐converting enzyme inhibitor fosinopril or a matching placebo. The study noted that 

the fosinopril‐treated subjects had a 26% reduction in albumin excretion, which was less than 

that observed in the LIFE trial. However, this reduction did not correlate with a decrease in CV 

mortality or hospitalization (25). A study on the reduction of MAU among hypertensive patients 

using triple combination therapy (perindopril 4 mg, amlodipine 5 mg and indapamide 1.25 mg) 

(26) demonstrated a significant reduction in blood pressure with the use of triple combination 

therapy. Additionally, MAU reverted to normal albumin excretion in urine, which was 

statistically significant (p < 0.01). This was the most significant and convincing finding. 

Dihydropyridine calcium antagonists have failed to reduce proteinuria in patients with type 2 

diabetes. On the other hand, non-dihydropyridine calcium channel blockers (CCBs) have been 

proven to have a therapeutic effect on MAU in type 2 diabetes (27).  

 

Conclusion 

 

By demonstrating a strong association between MAU and hypertension, evaluating the presence 

of MAU becomes a simple and accurate method to detect hypertensive patients at high risk for 

cardiovascular and potential renal damage. Early detection of microalbuminuria has been 

extensively studied and observed to aid in halting the progression of the underlying disease. An 

interprofessional team is crucial for early screening and management of microalbuminuria. 

Healthy lifestyle changes and effective antihypertensive management can be implemented 

through more aggressive BP controls. Additionally, MAU can indirectly assist in reducing CVD 

risk in patients, serving not only as a predictor for CVD, but also as a target for therapy. 
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