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Introduction 

Diabetes is a chronic disease characterized by the 

inability of the pancreas to produce insulin in sufficient 

quantities or by its inefficient use. It is classified as a 

worldwide epidemic. [1,2]. 

Diabetes mellitus as a cause of chronic kidney 

disease has increased its incidence and prevalence 

gradually in recent years throughout the world. 

Calculations have been made regarding the global 

number of diabetic patients, it has been estimated 

that they could reach 366 million people, especially at 

the expense of type 2 diabetes mellitus. According to 

estimates by the World Health Organization, by 2030 

this figure could double and group between 85-90% 

of cases of diabetes mellitus. In the United States of 

America, diabetes mellitus is the most frequent cause 

in more than 40% of patients admitted to dialysis. In 

the Latin American region, it reaches between 58 and 

60% in Mexico, 42% in Venezuela, 35% in Colombia 

and 28% in Cuba. [3,4,5]. This last figure is the figure 

with a tendency to a progressive increase in diabetics 

who reach terminal chronic renal failure. 

Between 25 and 40% of diabetic patients will have 

some degree of nephropathy throughout their 

evolution, a prevalence that will depend on numerous 

factors involved in its pathogenesis (genetics, time of 

evolution of diabetes, degree of glycemic control, 

adequate management or not of blood pressure, 

dyslipidemia, smoking, appearance of 

microalbuminuria and progression towards 

macroalbuminuria), which will mark the evolution 

towards established nephropathy.[2] In the past, 

nephropathy was considered a non-immunological 

disease, but studies have shown that inflammatory 

and immune processes are involved in the 

pathogenesis of this disease. Several mechanisms 

involved in the appearance of nephropathy in diabetic 

patients are known, such as: advanced glycosylation 

products, oxidative stress, polyol pathway, protein 
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kinase C, renin angiotensin aldosterone system, 

growth factors, inflammation and epigenetics. [3,4]. 

The best mechanism to prevent progression would be 

to maintain an adequate glycemic level, when this is 

not achieved, a pathological biological response is 

triggered that will lead to the formation of products 

that cause damage at the microvascular level. 

Early diagnosis of diabetic nephropathy continues to 

be a problem for specialists, because patients come 

late for diagnosis. Diabetic nephropathy is classically 

defined by the presence of proteinuria. 

The presence of a higher-than-normal amount of 

albumin in the urine is due to an increase in the 

passage of albumin through the glomerular barrier 

that exceeds the tubular capacity to reabsorb 

albumin. This seems to be due, more than to a 

specific kidney injury, to a diffuse endothelial injury, 

which favors the increase in endothelial permeability 

in vessels of different locations, behaving as a 

facilitating factor for the development of 

arteriosclerosis, thus explaining the increase in risk of 

developing cardiovascular disease and retinopathy 

[6]. microalbuminuria is the earliest marker of kidney 

disease and increased cardiovascular risk. [1,2]. 

Microalbuminuria is the urinary excretion of albumin 

between 30 and 300 mg/24 hours (20-200 ug/min), 

20-200 mg/L or an albumin/creatinine ratio of 20 

mg/mmol or 30-300 mg/g. According to the Canadian 

Diabetes Association, after 2-3 abnormal samples in 

a 3–6-month period.[3]. Microalbuminuria is 

considered to be a risk factor for developing 

macroalbuminuria (albuminuria greater than 30-300 

mg/g), the amount of which correlates with the 

involvement of the podocyte processes and the size 

of the filtration pore and marks the beginning of the 

loss of kidney function. In this phase there is a 

progressive decrease in the glomerular filtration rate 

with evolution to End-Stage Renal Disease. It is said 

that the higher the albuminuria, the higher the risk of 

kidney disease progression, complication and 

mortality.[4]. These aspects motivated the realization 

of the following bibliographical revision with the 

objective of summarizing the importance of the 

determination of microalbuminuria in diabetic patients 

to carry out an early diagnosis of diabetic 

nephropathy and the control of risk factors. 

Developing 

The term microalbuminuria was introduced by Viberti 

et al to describe the presence of albumin in urine in 

values higher than those considered normal, but 

which are not quantifiable by usual laboratory 

methods. Microalbuminuria is present in a wide 

variety of physiological and pathological processes; in 

some of the latter, it is considered a prognostic 

indicator of kidney damage. Albumin is a negatively 

charged protein that is filtered in small quantities in 

the glomerulus and that under normal conditions 

appears in the urine in concentrations below 20 

mg/day, thanks to its tubular absorption [7,8]. 

 Microalbuminuria may increase or appear transiently 

(intermittent albuminuria) in relation to poorly 

controlled hypertension, hyperglycemia, physical 

exercise, urinary tract infections, pregnancy, 

hypervolemia or protein overload. Other 

circumstances in which an increase in 

microalbuminuria has been shown are related to age, 

race or obesity, and a circadian rhythm in albumin 

excretion has been described, which decreases 

during the night, attributable to a drop in blood 

pressure (PA). [9,10,11]. 

Several semi-quantitative tests have been described 

for the determination of MA based on: turbidity, 

colorimetry and the agglutination of latex particles, for 

the latter a sensitivity and specificity of 95% are 

indicated. There are also reagent strips that detect 

other proteins and a specificity of 80-90% and a 

sensitivity of 90-95 are declared, the choice of the 

type of system depends on the equipment available 

and the experience of the laboratory staff.[12]. 

Urine samples for albuminuria should not be collected 

after exercise or after an acute fluid load. Nor should 

the determination be made if the patient has poor 

diabetic control, as this increases the rate of albumin 

excretion. Albumin excretion should not be assessed 

if the patient has a urinary tract infection. Acute illness 

with fever also increases the rate of albumin 

excretion. Additionally, it is recommended that 

patients not be tested during menstruation, or when 

experiencing any other vaginal discharge, due to 

likely sample contamination. 

Among the ways used to determine 
microalbuminuria 

• Albumin determination in a 24-hour urine sample: 

represents the reference value for urinary albumin 

determination, since it accurately reflects the amount 

of albumin eliminated in 24 hours. It has the drawback 

that the collection of the entire amount of urine 

emitted in 24 hours is complex and incomplete 

collection is frequent, which can lead to errors. 

Microalbuminuria is considered at values of 30 to 300 

mg/24 hours (20 to 200 μg/min). 

• Albumin determination in a 12-hour or overnight 

urine sample: Urine collection over a known period of 

time allows the daily albumin excretion to be 

calculated fairly accurately. Compared to the 24-hour 

collection, it has the advantage that since it is the 
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shorter period, it is easier for the collection to be 

complete, and the margin of error is smaller. In 

addition, if the period collected is at night, the values 

obtained are more realistic, since the effect of 

physical exercise and standing on the urinary 

elimination of albumin is avoided. The drawback is 

that when multiplying by a correction factor to get the 

24-hour value, any errors made are multiplied by that 

factor. Microalbuminuria is considered at values of 30 

to 300 mg/24 hours (20 to 200 μg/min). 

Determination of albumin in an isolated urine sample: 

the determination of microalbuminuria in an isolated 

urine sample often leads to errors due to the 

influence, as we have already mentioned, of the 

urinary concentration on the microalbuminuria values. 

To avoid these, attempts have been made to evaluate 

microalbuminuria in the first morning urine. Although 

this value correlates best with 24-hour urinary 

albumin excretion, it continues to vary widely. 

Microalbuminuria is considered at values of 20 to 200 

mg/L. 

• Determination of the albumin/creatinine ratio 

(Alb/Cr) in an isolated urine sample: when the urinary 

albumin concentration is corrected for creatinine 

excretion, the problem of the influence of urinary 

volume is obviated, since its effect is similar on the 

numerator and denominator. This estimate correlates 

significantly with 24-hour urinary albumin excretion. It 

has the advantage that it avoids the collection of 

several urine samples and therefore the error to which 

urine collection over a long period of time may be 

subject. If it is also performed in the first morning 

urine, the correlation with albumin excretion is even 

higher. It has the disadvantage that depending on two 

determinations, it can increase the errors depending 

on the technique; in those subjects whose creatinine 

excretion differs from the average (muscular or 

cachetic), protein losses may be underestimated or 

overestimated. [13]. 

To classify nephropathy in the early stages (1 and 2), 

kidney damage markers such as albuminuria and 

hematuria are required, since renal function may be 

normal or slightly decreased.[4]. 

The finding of microalbuminuria is therefore an 

indication to search for renal and vascular disease for 

aggressive intervention on risk factors. Some studies 

show that glycemic control by maintaining 

glycosylated hemoglobin levels below 7% is a good 

argument for reducing kidney damage. [14,15,16]. 

On the other hand, it has been shown that converting 

enzyme inhibitors (ACE inhibitors) administered to 

diabetics with microalbuminuria and normal blood 

pressure can normalize urinary albumin levels in 

some patients, while in subjects with established 

nephropathy they reduce proteinuria and slow 

evolution. [17,18,19]. Hence the importance of 

reducing intraglomerular pressure to hinder the loss 

of albumin. 

Conclusions 

Diabetic nephropathy is a common complication of 

diabetes mellitus, and is the main cause of chronic 

renal failure, it also has a high morbidity and mortality. 

Early detection in the microalbuminuria stage is very 

important since management of risk factors at this 

stage prevents or delays progression to clinical 

nephropathy. 

Recommendations 

Carry out research on educational interventions or 

strategies in Primary Health Care with the aim of 

reducing the percentage or reducing complications in 

patients with diabetic nephropathy and thus reduce 

chronic renal failure, which results in a better quality 

of life for patients. 

References 

1. Meza Letelier, C. E., San Martín Ojeda, C. A., 

Ruiz Provoste, J. J., & Frugone Zaror, C. J. 

(2017). Fisiopatología de la nefropatía diabética: 

una revisión de la literatura [Pathophysiology of 

diabetic nephropathy: a literature 

review]. Medwave, 17(1), e6839. 

2. Polanco Flores, N. A., & Rodríguez Castellanos, 

F. (2018). Detección temprana de nefropatía 

diabética, a propósito de su cribado. Revista de 

nefrologia, dialisis y trasplante, 38(4), 258-267. 

3. Polanco-Flores Nasser Abdel, Rodríguez-

Castellanos Francisco. Results of an early 

detection program for diabetic nephropathy. 

Internal Medicine Mex. [magazine on the 

Internet]. (2019) Apr [cited 2022 Jan 19]; 35(2): 

198-207. 

4. Magrans Buch C, Barranco Hernández E, Ibars 

Bolaños E V. (2016), Hemodialysis and Chronic 

Kidney Disease. Havana: Editorial Medical 

Sciences. 

5. Díaz, R. B., Cantillo, L. M., & Vega, L. R. (2018). 

Clinical and epidemiological aspects related to 

microalbuminuria in patients with type 2 diabetes 

mellitus. MediSan, 22(01), 11-18. 

6. Martínez Cabrera D. Nephropathy in patients with 

type 2 diabetes mellitus. 

7. Viberti, G. C., Jarrett, R. J., Mahmud, U., Hill, R. 

D., Argyropoulos, A., & Keen, H. (1982). 

Microalbuminuria as a predictor of clinical 

https://www.mediresonline.org/journals/journal-of-clinical-and-medical-reviews
https://pubmed.ncbi.nlm.nih.gov/28112712/
https://pubmed.ncbi.nlm.nih.gov/28112712/
https://pubmed.ncbi.nlm.nih.gov/28112712/
https://pubmed.ncbi.nlm.nih.gov/28112712/
https://pubmed.ncbi.nlm.nih.gov/28112712/
https://pubmed.ncbi.nlm.nih.gov/28112712/
https://www.revistarenal.org.ar/index.php/rndt/article/download/372/553
https://www.revistarenal.org.ar/index.php/rndt/article/download/372/553
https://www.revistarenal.org.ar/index.php/rndt/article/download/372/553
https://www.revistarenal.org.ar/index.php/rndt/article/download/372/553
https://www.scielo.org.mx/scielo.php?pid=S0186-48662019000200198&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S0186-48662019000200198&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S0186-48662019000200198&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S0186-48662019000200198&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S0186-48662019000200198&script=sci_abstract&tlng=en
https://www.scielo.org.mx/scielo.php?pid=S0186-48662019000200198&script=sci_abstract&tlng=en
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=244&IDARTICULO=78541&IDPUBLICACION=7595
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=244&IDARTICULO=78541&IDPUBLICACION=7595
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=244&IDARTICULO=78541&IDPUBLICACION=7595
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=244&IDARTICULO=78541&IDPUBLICACION=7595
https://www.sciencedirect.com/science/article/abs/pii/S0140673682924503
https://www.sciencedirect.com/science/article/abs/pii/S0140673682924503
https://www.sciencedirect.com/science/article/abs/pii/S0140673682924503


 
Journal of Clinical and Medical Reviews 

How to cite this article: Moraima Martell Martínez, Tania Cisnero Causillo, José Emeregildo González Agüero, Magdiel Galiano Silva (2022). Microalbuminuria as a marker of kidney 

damage in patients with diabetes mellitus. Journal of Clinical and Medical Reviews.1(1). DOI: 10.58489/2836-2330/001.                   Page 4 of 4 

nephropathy in insulin-dependent diabetes 

mellitus. The Lancet, 319(8287), 1430-1432. 

8. https://revistaalad.com/guias/5600AX191_guias

_alad_(2019).pdf 

9. https://www.diabetes.ascensia.es/blog/blog-

detail-seven/ 

10. https://medlineplus.gov/spanish/ency/article/003

591.htm 

11. Pedroza, P. M. T. (2017). Microalbuminuria, a 

predictive marker of the renal failure in patients 

seen at the primary health care level. Revista 

Cubana de Salud Pública, 43(4), 643-647. 

12. Díaz Alonso Y M, León Ramentol Cira C, López 

Lamezón S, Alarcón Martínez Y, Quesada Leyva 

L (2016). Microalbuminuria as a marker of 

cardiovascular risk in hypertensive patients. AMC 

[Internet]. Dec [cited 2021 Apr 05]; 20(6): 619-

627. T 

13. Tornero Molina, Fernando, (2006), 

Microalbuminuria. Clinical Journal of Family 

Medicine[Internet].;1(3):107-109. 

14. Pompa SG, Duany LF, Tamayo BDC, Álvarez A, 

Fonseca RL. (2016), Hypertensive nephropathy: 

risk factors in patients belonging to the Jimmy 

Hirzel polyclinic, April 16. 2018; 57(268):80-88. 

15. González-Milan ZC, Díaz-Pérez Md, Escalona-

González SO. (2019). Albuminuria as a predictor 

of hypertensive nephropathy. Rev.electron. Zoilo 

[Internet]. [cited 2021 Apr 5]; 44(5) [approx.0p.]. 

16. Roldán, S., & Chang, C. (2017). Prevalence of 

Microalbuminuria in non-diabetic hypertensive 

patients. Journal of the College of 

Medicine , 1 (22), 12–18. 

17. López Sánchez, R and others. Microalbuminuria 

and cardiovascular disease in hypertensive 

patients included in the IBERICAN Study. 

18. Yevgeny K and others (2021), Microalbuminuria 

predicts the development of contrast-induced 

nephropathy in patients with acute coronary 

syndrome. 

19. Alfonso Guerra J, Acosta Sariego José R, 

Almaguer López M, Álvarez Areas C Z, Álvarez 

González Y, (2016), et al. Basic Nephrology. 

Chapter 5: Diuretics. Havana: Editorial Medical 

Sciences. 

20. Magrans Buch Charles, Llerena Ferrer Betsy, 

Barranco Hernández Evangelina, Bacallao 

Méndez Raymun A. Leyva de la Torre Christian. 

(2016). Glomerular diseases. Havana: Editorial 

Medical Sciences; p.27-30. 

21. Martínez-Pérez, D. (2016). Pérez de Alejo-

Rodríguez L, Moré-Chang CX, Rodríguez-Viera 

R, Dupuy-Nuñez JC. Estudios de laboratorio 

clínico para la detección de la enfermedad renal 

crónica en grupos poblacionales de 

riesgo. Medisan, 20(1), 49-58. 

https://www.mediresonline.org/journals/journal-of-clinical-and-medical-reviews
https://www.sciencedirect.com/science/article/abs/pii/S0140673682924503
https://www.sciencedirect.com/science/article/abs/pii/S0140673682924503
https://revistaalad.com/guias/5600AX191_guias_alad_(2019).pdf
https://revistaalad.com/guias/5600AX191_guias_alad_(2019).pdf
https://www.diabetes.ascensia.es/blog/blog-detail-seven/
https://www.diabetes.ascensia.es/blog/blog-detail-seven/
https://medlineplus.gov/spanish/ency/article/003591.htm
https://medlineplus.gov/spanish/ency/article/003591.htm
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=76866
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=76866
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=76866
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=76866
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=83380
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=83380
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=83380
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=83380
https://revista-medicina.ufm.edu/index.php/revista/article/view/40
https://revista-medicina.ufm.edu/index.php/revista/article/view/40
https://revista-medicina.ufm.edu/index.php/revista/article/view/40
https://revista-medicina.ufm.edu/index.php/revista/article/view/40
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192016000100008
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192016000100008
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192016000100008
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192016000100008
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192016000100008
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192016000100008

