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Abstract 
Background. The urinary albumin-to-creatinine ratio is a well-established marker 

urinary albumin-to-creatinine ratio levels are linked to increased cardiovascular risk and 
-

-
min-to-creatinine ratio in patients undergoing surgical interventions.

Materials and Methods. A retrospective analysis included 171 patients (98 men, 73 

Center of Surgery named after A.N. Syzganov from March 2022 to March 2025. Random 
morning urine samples were analyzed for albumin and creatinine, and urinary albu-
min-to-creatinine ratio was calculated. Measurements were performed using Cobas 303 
and 311 analyzers (Roche Diagnostics).

Results. The mean age was 53.2 years. Mean urinary creatinine and albumin were 

-
-

Conclusion.
urinary albumin-to-creatinine ratio may have prognostic potential. Further prospective 
studies are needed, especially in abdominal surgery settings.
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Introduction
The urinary albumin-to-creatinine 

ratio (UACR) is currently recognized as a 
-

titative marker of proteinuria, capable of 
replacing the traditional 24-hour urine 
protein measurement.1,2 UACR is widely 
utilized as a sensitive, non-invasive, and 
reproducible method for assessing renal 
function as well as the vascular and in-

Numerous large-scale epidemio-
logical studies have demonstrated that 
elevated urinary albumin levels are 

independently associated with an in-
creased risk of cardiovascular mortality, 
particularly among patients with diabe-
tes mellitus, arterial hypertension, and 
established cardiovascular disease.3,4,5 
However, the role of UACR as a marker 
of all-cause mortality risk in the general 
population, especially among clinical-
ly healthy individuals with UACR levels 

6 
Moreover, the degree of association 
between albuminuria and all-cause 
mortality has not yet been thoroughly 
studied, especially in large prospective 

DOI: 10.35805/BSK2025II005



51

PROGNOSTIC VALUE OF URINARY ALBUMIN-TO-CREATININE RATIO 
IN A SURGICAL PRACTICE

cohort investigations.7,8,9

The currently available evidence is 
largely limited to retrospective analy-
ses, small sample sizes, or narrowly 

-
bidities (e.g., diabetes, hypertension), 
which reduces the generalizability of 

-
lations.9,10,11,12

UACR has demonstrated high clini-
cal and prognostic value due to its ability 
to detect microalbuminuria, considered 
an early marker of endothelial dysfunc-

absolute urinary albumin concentration, 
-

tion status and urine output, the albu-
min-to-creatinine ratio helps normalize 
these variables, providing a more stable 
and reproducible assessment of protein-
uria. This is particularly relevant in out-
patient clinical settings and large-scale 
epidemiological studies.13,14,15

Of particular interest is the evalua-
tion of UACR in patients undergoing sur-
gical procedures. Surgical trauma and 

-
ry cascades and increase vascular per-
meability, potentially leading to transient 
or persistent albuminuria. The presence 
of microalbuminuria in this patient cat-
egory is associated with a higher risk of 
myocardial infarction, stroke, acute kid-
ney injury (AKI), and postoperative mor-

is observed in elderly patients, those 
with diabetes mellitus, chronic kidney 
disease, and individuals undergoing car-
diac or abdominal surgeries.16,17,18 

-
sisting lack of data on the prognostic 
value of UACR in predicting postoper-
ative complications in real-world clin-
ical settings—particularly in surgical 
hospitals—we considered it appropriate 
to conduct a study aimed at evaluating 
the prognostic value of urinary albu-
min-to-creatinine ratio in surgical pa-
tients within our institution.

 To evaluate the prognostic 
-

going surgical interventions. 
Materials and Methods
This study represents a retrospective 

analysis of archival patient data collect-
ed between March 2022 and March 2025 
at the surgical clinic of the Joint Stock 

of Surgery named after A.N. Syzganov” 
(NSCS). All included patients under-
went various surgical interventions. The 
study included individuals aged 40 to 70 
years who had both urinary albumin and 
creatinine levels measured, allowing 
for the calculation of the urinary albu-
min-to-creatinine ratio (UACR).

From the initial sample, 203 par-
ticipants were excluded due to incom-

only one of the two required indicators 

-
sure the accuracy and consistency of the 
analysis, only patients with simultane-
ous measurements of both parameters 
were included, allowing precise calcula-
tion of UACR. As a result, data from 171 
patients (98 men and 73 women) were 

Laboratory tests were performed in 
the clinical diagnostic laboratory using 
automated biochemical analyzers Co-
bas 303 and Cobas 311 (Roche Diagnos-
tics, Switzerland), which provide high 
precision and reproducibility of results. 

random morning urine samples. The 
UACR was calculated as the ratio of al-
bumin to creatinine in the same urine 
specimen.

According to established diagnostic 

variation were 1.2% and 1.3% for urinary 
albumin, and 0.9% and 1.5% for urinary 
creatinine, respectively.

- Hospitalization in the surgical clinic 
of JSC “NSCS named after A.N. Syzgan-

- Availability of laboratory test re-

- Underwent various surgical inter-

- Complete data available for UACR 
calculation.

- Patients with acute infectious dis-
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- Patients with severe autoimmune 
disorders that may affect protein metab-

- Absence of either albumin or creat-
inine measurement in urine.

A total of 171 patients who met the 
inclusion criteria were analyzed. Among 
them, 98 (57.3%) were male and 73 
(42.7%) were female. The mean age of 
the participants was 53.2 years, with a 
slightly higher average age among men. 
The distribution of mean age by sex is 
shown in Figure 1.

Ethics approval. The study proto-
col was approved by the Local Ethics 
Committee of JSC “NSCS named after 
A.N. Syzganov” (Approval No. 2, dated 
27.11.2024).

Statistical analysis. To assess the re-
lationship between urinary albumin and 
creatinine levels, Spearman’s correlation 

potential non-normal data distribution. 
-

formed by dividing the cohort into sub-

empirically derived cutoff values for the 
studied indicators (low, medium, high). 
Within each subgroup, separate correla-
tion analysis was carried out between al-
bumin and creatinine levels.Statistical sig-

calculations were performed using IBM 
SPSS Statistics software, version 26.0.

Results
The study included data from 171 

patients who met the selection criteria. 
Of these, 98 (57.3%) were men and 73 
(42.7%) were women.

The average age of all participants 
was 53.2 years. The average age of men 
was slightly higher than that of women. 
The distribution of average age by gen-
der is shown in Figure 1.

Figure 1. 
Mean age of patients included 

in the study, stratified by sex 

To assess kidney function and the 
potential risk of cardiovascular compli-
cations, three key laboratory parame-

 
– urinary creatinine concentration, 
– urinary albumin concentration, 
– and the albumin-to-creatinine ratio 

(UACR).
Prior to conducting correlation anal-

ysis, a summary table of the quantitative 
characteristics of these indicators was 
compiled, including mean values, stan-
dard deviations, medians, and interquar-
tile ranges, (Table 1).

Indicators Reference 
Values

Mean 
Value

Standard 
Deviation

Median in Sample

4.4-17.7 186.67 186.67 9.62
2-30 243.73 243.73 14.7

UACR ( ) >30 39.72 39.72 1.72

Table 1. 
Comparison of laboratory 

parameters with reference 

Data analysis revealed that the mean 
values of all three indicators—partic-
ularly urinary creatinine and UACR—

substantially exceeded the established 
reference ranges. However, the median 
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most patients had values within normal 
limits, indicating a skewed distribution 
with the presence of isolated outliers. 
This highlights the importance of using 
medians and percentiles for more accu-
rate assessment of patient status.

For better visualization, the obtained 
values were compared with established 
reference thresholds.

As shown in the table, urinary creati-

a high standard deviation (1649.44). In 
contrast, the median value was only 9.62 

-
-

cating a skewed distribution with pro-
nounced outliers.

Urinary albumin levels ranged from 
-

-
ation was 916.98, also suggesting the 
presence of patients with marked albu-
minuria.

The albumin-to-creatinine ratio 
(UACR), a more stable indicator of pro-
tein excretion, had a median value of 

-
ing a considerable number of patients 
with subclinical or overt proteinuria.

Given the high variability in the data, 
Spearman’s correlation analysis was 
performed to assess the relationship be-
tween urinary creatinine and albumin lev-
els. The results are presented in Table 2.

Indicators Values Creatinine Albumin
Creatinine 1.000 -0.037

0.631
N 171 171

Albumin -0.037 1.000
0.631 -

N 171 171

Table 2. 
Spearman correlation analysis 
between urinary creatinine and 
albumin levels

Table 3. 
Spearman Correlation Analysis 
between Urinary Creatinine 
and Albumin Levels in the 
High-Level Subgroup

According to the data presented in 
Table 2, the results of the correlation 
analysis did not reveal a statistically 

creatinine and albumin levels in the 

-
sence of a reliable association between 

the studied parameters in the population 
of surgical patients.

At the same time, considering the 
presence of a distinct subgroup of pa-
tients with markedly elevated levels of 
both creatinine and albumin in urine, an 
additional Spearman correlation analy-
sis was performed within this subgroup 

High 
Urinary

Values High Urinary
Creatinine Level Albumin Level

Creatinine 
Level

1.000 -0.371
0.468

N 25 6
Albumin 
Level

-0.371 1.000
0.468 -

N 6 53

The analysis revealed a moderate 
negative correlation between the pa-

-

-

indicate a potential trend that warrants 
further investigation in a larger cohort.
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Medium 
Urinary Values

Medium Urinary
Creatinine Level Albumin Level

Creatinine 
Level

1.000 -
- -

N 11 0
Albumin 
Level

- 1.000
- -

N 0 53

Table 4. 
Spearman Correlation Analysis 

Between Urinary Creatinine 
and Albumin Levels in the 

Medium-Level Subgroup

Table 5. 
Spearman correlation analysis 

between urinary creatinine and 
albumin levels in the low-level 

subgroup 

Table 6. 
Correlation analysis among 
patient subgroups based on 

urinary creatinine and albumin 
levels 

As shown in Table 4, in the subgroup 
of patients with urinary creatinine and al-
bumin levels corresponding to the medi-
an values of the overall sample, it was not 
possible to perform a correlation analysis 
due to the absence of paired observations 

limits the ability to statistically assess the 
relationship between these parameters 
in this patient category. Spearman’s cor-
relation analysis between creatinine and 
albumin levels in urine in the low-level 
subgroup is presented in Table 5.

Low 
Urinary

Values Low Urinary
Creatinine Level Albumin Level

Creatinine 
Level

1.000 -
- -

N 13 0
Albumin 
Level

- 1.000
- -

N 0 5

In the subgroup of patients with low 
urinary creatinine and albumin levels, 
correlation analysis was not performed 
due to the absence of paired observa-

calculating Spearman’s correlation co-

of the relationship between the parame-

ters in this patient category.
To further explore the association 

between urinary creatinine and albu-

was conducted across patient subgroups 
based on the levels of these parame-
ters—high, medium, and low. The re-
sults are presented in Table 6.

Groups Correlation Interpretation

High levels –0.371 0.468 Moderate correlation, but not statisti-

Medium 
levels

— —
observations

Low levels — —
observations

In the subgroup of patients with high 
urinary creatinine and albumin levels 

likely due to the limited sample size. 
Nevertheless, the observed trend may 
suggest a potential inverse relationship 

between albumin and creatinine levels in 
cases of marked proteinuria, warranting 
further investigation in a larger cohort.

In the subgroups with medium and 
low levels of both parameters, cor-
relation analysis was not performed, 
as there were no cases in which both 
albumin and creatinine values simul-
taneously fell within the corresponding 
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were lacking, rendering statistical anal-
ysis unfeasible for these groups.

Therefore, an interpretation of the 
relationship between albumin and cre-
atinine is only applicable in the high-val-

tendency toward inverse correlation was 
observed. For the other categories, the 
absence of data precluded meaningful 
analysis.

Discussion
This study did not identify a statis-

urinary albumin and creatinine levels 
in surgical patients. In the overall sam-

negative association was observed only 
in the subgroup with high values of both 

the medium and low-level subgroups, 
the analysis was not feasible due to the 
absence of paired observations.

Nonetheless, several clinically note-

elevated urinary albumin with normal or 
low urinary creatinine levels, which may 
indicate early glomerular injury. This ob-
servation requires further evaluation and 
could serve as a reference point for mon-
itoring postoperative complications.19,20

-
ingly considers UACR a sensitive and 

vascular dysfunction, and organ dam-
age, even in patients without manifest 
chronic kidney disease (CKD). A number 

various clinical contexts.5,21

For instance, in a prospective study 
by , elevated UACR was as-
sociated with increased all-cause mor-
tality in elderly patients—even within the 
normal range of albuminuria.3 Similarly, 

 demonstrated that UACR reli-
ably predicted cardiovascular complica-
tions and end-stage renal disease, inde-

22 
 also found that the com-

bination of elevated UACR and reduced 

adverse outcomes in CKD patients.1

In surgical practice, UACR is gaining 
attention as a possible predictor of com-
plications.  found that among 

elderly patients undergoing elective 
non-cardiac surgery, elevated UACR was 
associated with postoperative delirium, 
highlighting its relevance to vascular 
and cognitive status.17 Several studies 

prognostic marker in critically ill and 
septic patients, including pediatric ICU 
settings.16,23

transplantation.  found 
that UACR in the early post-transplant 
period predicted graft function.24 Like-
wise,  reported that 
an increase in proteinuria, including 
UACR, after acute rejection correlated 
with reduced graft function and surviv-
al.25

 also showed that 
metabolic and bariatric surgery may 

with diabetic nephropathy, acting as a 
risk-modifying factor.18

-

 - the retrospective design and lack 
of clinical outcome tracking (mortality, 

- heterogeneity of surgical proce-
dures (abdominal, vascular, oncological, 

- unaccounted factors such as infu-
sion volume, medications, hydration sta-
tus, or baseline kidney function.

It is also worth noting that the sig-
-

nary creatinine reduces the reliability 
of absolute values and makes the albu-
min-to-creatinine ratio (UACR) a more 
stable and clinically useful parameter. 
However, to ensure accurate interpreta-
tion, UACR should be monitored dynam-
ically and assessed alongside other clin-

surgical patients.
Limitations. The study had a retro-

spective design and did not include data 
on clinical outcomes, which limits the 

-
cance of UACR. High variability of indica-
tors, heterogeneity of surgical interven-

subgroups are also noted.
What’s known? UACR is recognised 
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as a stable marker of vascular and renal 
damage and is used to diagnose micro-
albuminuria and predict cardiovascular 
complications and CKD.

What’s new?
UACR analysis was performed in surgi-

of correlation between albumin and cre-

Conclusion. This study did not iden-

between urinary albumin and creatinine 
concentrations in surgical patients. De-
spite this, the observations in the sub-
group with elevated values, combined 
with supporting international data, 
suggest that UACR may have potential 
prognostic value. Further prospective 
studies are needed that incorporate sur-
gical type, clinical outcomes, and UACR 
dynamics—particularly in patients un-
dergoing abdominal surgery or at risk 
for postoperative cognitive and vascular 
complications.
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