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eVALUAtIon oF tHe PRoGnostIC VALUe oF URInARY 
CReAtInIne LeVeL In PAtIents HosPItALIzeD 
WItH tHe DIAGnosIs oF CHRonIC sYstoLIC 
HeARt FAILURe In seYeD AL-sHoHADA 
HosPItAL In URMIA, IRAn

A B S T R A C T  — Introduction: Heart failure patients have 
frequent hospitalization leading to decreased quality of life 
and life expectancy. The purpose of this study was to evaluate 
the prognostic value of urinary creatinine test in immune-
compromised patients with systolic heart failure.
Material and methods: This tudy was counducted on 
122 patients hospitalized in Urmia. The inclusion criterion 
was according to cardiac EF obtained from echocardiography 
and patients with EF less than 45% were considered. In the 
morning, urine samples were taken from them and the amount 
of urinary creatinine and other parameters were registered. 
Results: According to the Pearson correlation test, there 
was no significant relationship between body weight, height, 
and body mass index with urinary creatinine, but there was 
no significant relationship between urinary creatinine and 
serum creatinine (p>0.05). There is a positive and significant 
relationship between urinary creatinine level and GFR. There is 
also a significant relationship between diastolic blood pressure 
and urinary creatinine. 
Conclusion: The results of the present study indicate the 
importance of paying attention to urinary creatinine as an 
effective underlying factor in predicting the symptoms of heart 
failure.

K E Y w O R D S  — Urinary creatinine, Serum creatinine, 
Ventricular ejection fraction, Urinary albumin, GFR.
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people in the United States alone, which will increase 
to more than 8 million by 2030. Chronic heart failure 
causes mental and physical problems including fatigue, 
anxiety, depression and anemia. Heart failure eventu-
ally leads to increased hospitalization, lower quality of 
life, and lower life expectancy. The latest meta-analysis 
results show that most heart failure patients have mod-
erate and poor quality of life. In Iran, over one million 
people suffer from heart failure (1–3). 

Heart failure is associated with various symptoms 
such as shortness of breath, swollen ankles and fatigue. 
Symptoms of heart failure are often nonspecific and do 
not help differentiate heart failure from other prob-
lems. Identifying and interpreting signs and symptoms 
may be particularly difficult in obese, elderly, and pa-
tients with chronic lung disease (5). Some diagnostic 
tests include echocardiography and electrocardiogra-
phy. Another test is the use of serum B-type natriuretic 
peptide.

The kidney is important in renal failure because 
the kidney controls fluid volume and sodium home-
ostasis, and progressive renal dysfunction often limits 
aggressive treatment. Despite this, in addition to meas-
uring urine volume in response to prescribed diuretics, 
less attention has been paid to urinalysis in patients 
with heart failure. Recent advances in a large number 
of urinary biomarkers that can predict acute kidney 
damage in the days before elevated serum creatinine 
levels have led to the addition of urine samples to 
laboratory data collected in clinical trials.

However, it seems that the value of urine sam-
ples in patients with heart failure has not been well 
understood so far and their use has been limited to the 
measurement of urinary creatinine, which as a statisti-
cal finding has received little attention. Used solely as 
a measure of protein and biomarker ratios to calculate 
differences in urine concentration and volume. Ter 
Maaten and colleagues evaluated the prognostic value 
of urinary creatinine and its association with clinical 
variables and concluded that low urinary creatinine 
measured in the morning urine test in patients with 
heart failure, with lower renal function, was smaller. 

I n t R o D U C t I o n
Today, heart failure is one of the most common 

heart problems worldwide. According to the latest 
statistics, more than 26 million people in the world 
have heart failure. There are more than 6.2 million 
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Body size, more severe heart failure, and is independ-
ently associated with an increased risk of death (for all 
causes) and hospitalization (11).

Chronic heart failure is associated with treatment 
failure and high complications. In order to choose an 
effective and targeted treatment path and assess the 
prognosis of patients' clinical condition, simple and 
accurate prognosis models are needed. This model 
should be such that it is relatively widely available and 
has a high predictive value. Measurement of urinary 
creatinine can be considered as an available and inex-
pensive test. Therefore, the aim of this study was to 
evaluate the prognostic value of urinary creatinine test 
in patients with systolic heart failure.

M e t H o D s  A n D  M A t e R I A L s   
Design and participants 

This cross-sectional study was performed on 134 
patients suffering from chronic systolic heart failure 
from February 1 to December 10, 2020, in an educa-
tional hospital (Seyed Al-Shohada) in northwest Iran 
(Urmia). Patients were selected through the available 
sampling method. The required information was col-
lected in the first visit and followed up one month later 
and three months later. The inclusion criterion was ac-
cording to cardiac EF obtained from echocardiography 
and patients with EF less than 45% were considered. 
Suffer patients to chronic kidney failure in stages 4 and 
5, as well as patients with normal serum creatinine who 
underwent dialysis and patients who did not consent to 
participate in this research project were excluded from 
the study. (Patients with GFR 30 and more are present 
in the study). The final study score of each patient was 
equal to the mortality due to the complications of this 
disease The number of participants was calculated using 
Cochran's formula with an error of 0.05, which was ap-
propriate for 178 participants 

Data collection
Data collection checklist included demographic 

characteristics (age, sex (male / female)), BMI, serum 
and urine creatinine level (mg/dL), EF (%), serum 
urea, serum and urine albumen (mg/dL) Deciliters), 
GFR, period of hospital stay and mortality. After 
obtaining the license and concordance with the 
hospital, the study purposes were first explained to the 
participants. Patients willing to participate in the study 
were considered in the study.  Then, at the first visit of 
the patient, blood and urine tests were taken and the 
results were entered in the checklist.

Ethical Considerations 
This study has been approved in the ethics com-

mittee of Urmia University of Medical Sciences with 

the ethics code IR.UMSU.REC.1398.427 and the 
dissertation number: 3019-32-09-96. Before the start 
of the study, all participants gave written consent. 
Participants were assured that their information would 
be kept confidential. The STROBE checklist was used 
to report the study. 

Data analysis 
The collected data were entered into SPSS V21 

software for analysis. Descriptive (mean, percentage, 
frequency) and analytical (Pearson correlation) tests 
were used to analyze the data. Pearson correlation 
test was used to determine the relationship between 
urinary creatinine and quantitative outcomes. Signifi-
cance level was considered less than 0.05.

Results 
In the present study, data of 122  participants was 

assessed in  the final analysis. The mean age of partici-
pants was 67.36 years, weight 75.52, height 166.08, and 
BMI was 27.11. Most participants were male (n=68).  
(Table 1)

The results of Pearson correlation test show that 
there is no significant relationship between weight, 
height and body mass index with urinary creatinine 
(p <0.05). The results also showed that there was no 
significant relationship between serum creatinine and 
urinary creatinine (p <0.05). Also, independent t-test 
showed that there was no statistically significant rela-
tionship between fraction ejection and urinary creati-
nine (P = 0.915). Regarding the relationship between 
mortality and urinary creatinine, analysis of variance 
showed a non-significant relationship. Pearson cor-
relation coefficient showed that there is a positive and 
significant relationship between GFR and urinary 
creatinine, so that with decreasing GFR level, urinary 
creatinine level also decreases. According to Pearson 
correlation coefficient, the results showed that there 
is a significant positive relationship between diastolic 
blood pressure and urinary creatinine. But there is no 
significant relationship between systolic blood pres-
sure and heart rate with urinary creatinine (Table 2).

D I s C U s s I o n  
Edema of the wrists and feet is a major manifesta-

tion in patients with heart failure. However, there are 
several non-cardiac causes for this symptom. In gen-
eral, right heart failure may present with edema, right 
hypochondriac pain (liver distance), abdominal swell-
ing (ascites), and loss of appetite. In general, peripheral 
edema has a sensitivity of 10% and a specificity of 
93% in the diagnosis of heart failure (18). In general, 
pulmonary crackles are heard in elderly patients with 
asymptomatic cardiovascular disease, even in the ab-
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 Table 1.  Demographic characteristics of participants

N (%)          Variables 

Mean or N(%) Variable 
67.36 Age (y)
27.11 BMI
75.52 Weight
166.08 Height 

68 
54

Gender 
Male 
Female 

68(55.7%)
54(44.3%)

Blood pressure 
Yes 
No 

12(9,8)
25(20.5)
85(69..7)

NYHA class
I
Ii 
Iii
Iv

44(36.1%)
78(63.9%)

Diabetes 
Yes 
No 

34(27.9%)
88(72.1)

EF
31-45%
>30%

44(36.1%)
78(63.9%)

COPD
Yes 
No 

92(75.4%)
Ascites
Yes 
No 

6(4.9%)
116(95.1%)

CVA/TIA
YES 
NO 

38(31.1%)
84(68.9%)

Smoking 
Yes 
No 

62(50.8%)
68(55.7%)
73(59.8%)
34(27.9%)

Consumption of HF drugs 
ARB or ACEI
Beta-blockers
Furosemide 
Spironolactone 

57(46.7%) 
65(53.3%) 

History of MI
Yes 
No 

21
101

Mortality 
Yes 
No 98

History of hospitalization 
Yes
No 

49.82 GFR 85.11 HR 
12.43 HB 1.50 Creatinine (serum)
106.52 T.G 57.13 Urea

sence of overt heart disease or associated lung disease 
(20, 19). In a study by Kataoka et al. The incidence 
of pulmonary crackles in patients with heart failure 
was 42% (21); In our study, this amount was reported 
more; This is probably due to the average age of most 
of the people we studied compared to the above study.

In present study the mean urinary creatinine level 
was 81.19 ± 50.01 mg / dl,  There was no significant 
relationship between weight, height, body mass index, 
functional class, mortality, in-hospital or out-of-
hospital mortality with urinary creatinine. Also, in this 
study, mean urinary creatinine level in patients was 
lower with class 4 compared to classes 3 and 2 (75.89 
vs. 93.72) but this relationship was not significant and 
also in our study the mean urinary creatinine level 
in patients with a history of 3 hospitalizations was 
higher than other patients. But no significant relation-
ship was observed between hospitalization rate and 

urinary creatinine level. In this study, the mean urinary 
creatinine level in EF was less than 30 and between 31 
and 45 were 81.50 50 50.80 and 80.42 48 48.65 mg / dl, 
respectively, and also there was a significant relation-
ship between urinary creatinine level and EF. 

In the study by Ter Maaten et al., 2130 patients 
with heart failure were included in the study. They 
reported that there was no significant relationship 
between body mass index and cardiac ejection frac-
tion with urinary creatinine level, which is consistent 
with the results of our study, but there is a significant 
relationship between height, weight, serum creatinine 
level, functional class, which is in line with our study. 
Although in our study there was also a weak correlation 
between serum and urinary creatinine levels; As the se-
rum creatinine level increases, the urinary level decreases.

Also, the mean urinary creatinine level in our 
study was lower in patients with higher functional 
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class; Which is in line with the results of the above study. 
The findings of our study showed a positive and significant 
relationship between urinary creatinine level and GFR, so 
we expect that with decreasing GFR, urinary creatinine level 
will also decrease, which is a significant relationship between 
Maaten et al. Urinary creatinine levels and renal function 
achieved are correlated. On the other hand, the results of 
our study showed that the mean level of urinary creatinine in 
patients with and without spironolactone was not different 
from the results of Maaten et al. In this study, we also found 
a significant relationship between diastolic blood pressure 
and urinary creatinine.

Different studies in different patients have shown that 
lower 24-hour urinary creatinine excretion is associated 
with all causes of mortality and major cardiovascular events 
(22–24). A small cohort study of patients with chronic heart 
failure found that lower 24-hour creatinine excretion was 
associated with a higher risk of clinical side effects (mortal-
ity, heart transplantation, myocardial infarction, or readmis-
sion) (25) . The prognostic value of urinary creatinine has 
been studied in two community-based groups. In a cohort 
study conducted by Carter and colleagues on 2,627 pop-
ulation-based individuals; They reported that low urinary 
creatinine concentration was associated with an increased 
risk of cardiovascular complications (26). In another recent 

study by Carter et al. In 6770 population-based 
individuals; Reported that there was no signifi-
cant relationship between urinary creatinine level 
and cardiovascular complications (27).The results 
also showed that the level of urinary creatinine 
in patients was not significantly related to the 
number of hospitalizations, which is in line with 
the results of the Carter study.

C o n C L U s I o n
The results showed that low urinary cre-

atinine levels in patients with heart failure were 
not associated with high functional levels and 
readmission. Also, no relationship was found be-
tween urinary creatinine and weight, height, body 
mass index, functional class, mortality, in-hospital 
or out-of-hospital mortality rate, functional level, 
readmission and EF.But urinary creatinine level 
has a positive and significant relationship with 
GFR and diastolic blood pressure. The results of 
the present study indicate the importance of pay-
ing attention to urinary creatinine as an effective 
underlying factor in predicting the symptoms of 
heart failure.

Ethics approval and consent to participate
This study has been registered in the eth-

ics committee of Urmia University of Medi-
cal Sciences with the ethics code IR.UMSU.
REC.1398.427, and written consent was taken 
from each subject.

Competing interests
No conflict of interest.

Authors' contributions
SA, MHAPR, AR: Concept and design, 

SE: Data collection, RAG: Revision of the 
manuscript, SA, MHAPR, AR: Data collec-
tion and drafting of initial manuscript, AR: data 
interpretation, AR: Statistical analysis and critical 
revision of the manuscript. All authors have read 
and approved the manuscript.

R e F e R e n C e s   
1. Longo DL, Fauci AS, Kasper DL, Hauser 

SL, Jameson JL, Loscalzo J.  Harrison's 
Principles of Internal Medicine 18E Vol 2 EB. 
McGraw Hill Professional; 2012 Nov 8.

2. Ambrosy AP, Fonarow GC, Butler J, 
Chioncel O, Greene SJ, Vaduganathan 
M, et al.  The global health and economic bur-
den of hospitalizations for heart failure: lessons 
learned from hospitalized heart failure registries. J 
Am Colleg Cardiol. 2014;63(12):1123–33.

3. Momeni M, Khoshtarash M, Ghanbari 
Khanghah A, Salehzadeh A, Rahmat-

Correlation coefficient P.value

Urinary creatinine with weight  -03/0 68/0

Urinary creatinine with weight 07.0 43.0

Urinary creatinine with body mass index 07.0 38.0

Urinary creatinine with serum creatinine -17.0 0.06

EF
<30
31-45

81.50±5.41
80.42±8.34

0.915

Has no history 
hospitalization  
First times 
Two times
three times

76.47±44.50
88.42±59.66
83.17±41.27
127.87±115.78

0.73

Mortality situation
alive 
Death while hospitalization
Mortality in follow-up after a month  
Mortality in follow-up after three month

83.61±50.72
63.50±46.50
65.43±16.27
76.75±132.25

0.65

GFR with urinary creatinine 0.31 0.0001

Blood pressure 
Systolic blood pressure 
Diastolic blood pressure 
Heart rate

0.22
0.14
0.008

0.01
0.14
0.008

Table 2.  Relationship between urinary creatinine and study indicators

C A R D I O L O G Y



74 |  a r c h i v  e u r o m e d i c a  |  2 0 2 2  |  v o l .  1 2  |  n u m .  2  |

pour P.  Self-care behaviors and related factors in 
patients with heart failure referring to  medical & 
educational center of heart in Rasht. . J Holist Nurs 
Midwifery. 2013; 23 (1) :22–29

4. Linden B.  ESC guidelines on acute and chronic heart 
failure. Brit J Cardiac Nur. 2012;7(10):490–1.

5. Ponikowski P, Voors AA, Anker SD, Bueno H, 
Cleland JG, Coats AJ, et al.  ESC Guidelines for 
the diagnosis and treatment of acute and chronic heart 
failure: The Task Force for the diagnosis and treatment 
of acute and chronic heart failure of the European So-
ciety of Cardiology (ESC) Developed with the special 
contribution of the Heart Failure Association (HFA) 
of the ESC. Europ Heart J. 2016;37(27):2129–2200.

6. Yancy CW, Jessup M, Bozkurt B, Butler J, 
Casey DE, Drazner MH, et al.  ACCF/AHA 
guideline for the management of heart failure. Circula-
tion. 2013 J CIR-0b013e31829e8776.

7. McKelvie RS, Moe GW, Ezekowitz JA, Heckman 
GA, Costigan J, Ducharme A, et al  The 2012 
Canadian Cardiovascular Society heart failure man-
agement guidelines update: focus on acute and chronic 
heart failure. C J C. 2013;29(2):168–81.

 8. King M, Kingery J, Casey B.  Diagnosis and 
evaluation of heart failure. Am Fam Physician. 
2012;85(12):1161–8.

9. Krum H, Driscoll A.  Management of heart failure. 
Med J Aust. 2013; 199(5):334–9.

10. Brisco-Bacik MA.  Prognostication on the spot! 
The evolving importance of urinary creatinine in heart 
failure.Am Heart J. 2017:188:186–188.

11. Ter Maaten JM, Maggioni AP, Latini R, Mas-
son S, Tognoni G, Tavazzi L, Signorini S, et 
al.  Clinical and prognostic value of spot urinary 
creatinine in chronic heart failure – An analysis from 
GISSI-HF. Am Heart J. 2017;188:189–95.

12. Masson S, Latini R, Milani V, Moretti L, Rossi 
MG, Carbonieri E, et al.  Prevalence and prognos-
tic value of elevated urinary albumin excretion in pa-
tients with chronic heart failure. Data from the GISSI-
Heart Failure trial. Circ Heart Fail. 2010;3(1):65–72.

13. Jackson CE, Solomon SD, Gerstein HC, 
Zetterstrand S, Olofsson B, Michelson 
EL, et al.  Albuminuria in chronic heart failure: 
prevalence and prognostic importance. Lancet. 
2009;374(9689):543–50.

14. Miura M, Shiba N, Nochioka K, Takada T, 
Takahashi J, Kohno H, et al.  Urinary albumin 
excretion in heart failure with preserved ejection frac-
tion: an interim analysis of the CHART 2 study. Eu J 
Heart Fail. 2012;14(4):367–76.

15. Spoelstra-de Man AM, Brouwer CB, Ste-
houwer CD, Smulders YM.  Rapid progression 
of albumin excretion is an independent predictor 
of cardiovascular mortality in patients with type 
2 diabetes and microalbuminuria. Diabetes Care. 
2001;24(12):2097–101.

16. Villacorta H, Ferradaes PD, Mesquita ET, 

Nóbrega AC.  Microalbuminuria is an independ-
ent prognostic marker in patients with chronic heart 
failure. Arq Bras Cardiol. 2012;98(1):62–9.

17. Van de Wal RM, Asselbergs FW, Plokker HT, 
Smilde TD, Lok D, van Veldhuisen DJ, et al. 
 High prevalence of microalbuminuria in chronic heart 
failure patients. J Car Fail. 2005;11(8):602–6.

18. Watson R, Gibbs C, Lip G.  Clinical features and 
complications. BMJ. 2000;320(7229):236–9.

19. Huss J. Bryant, LM.  Branch Library News. 
1914;1:122.

20. Thacker RE, Kraman SS.  The prevalence of 
auscultatory crackles in subjects without lung disease. 
Chest. 1982;8672(4): 672–4.

21. Kataoka H, Matsuno O.  Age-related pulmonary 
crackles (rales) in asymptomatic cardiovascular pa-
tients. Ann Fam Med. 2008;6(3):239–45.

22 Oterdoom LH, Gansevoort RT, Schouten JP, 
de Jong PE, Gans RO, Bakker SJ.  Urinary creati-
nine excretion, an indirect measure of muscle mass, is 
an independent predictor of cardiovascular disease and 
mortality in the general population. Atherosclerosis. 
2009;207(2):534–40.

23. Sinkeler SJ, Kwakernaak AJ, Bakker SJ, 
Shahinfar S, Esmatjes E, De Zeeuw D, et al. 
 Creatinine excretion rate and mortality in type 2 
diabetes and nephropathy. Diabetets Care. 2013;36(6): 
1489–94.

24. Ix JH, de Boer IH, Wassel CL, Criqui MH, 
Shlipak MG, Whooley MA.  Urinary creatinine 
excretion rate and mortality in persons with coronary 
artery disease: the Heart and Soul Study. Circulation. 
2010;121(11):1295.

25. Ter Maaten JM, Damman K, Hillege HL, 
Bakker SJ, Anker SD, Navis G, et al.  Creatinine 
excretion rate, a marker of muscle mass, is related to 
clinical outcome in patients with chronic systolic heart 
failure. Clinl Res Cardiol. 2014;103(12):976–83.

26. Carter CE, Gansevoort RT, Scheven L, Heer-
spink HJL, Shlipak MG, de Jong PE, et al.  Influ-
ence of urine creatinine on the relationship between 
the albumin-to-creatinine ratio and cardiovascular 
events. Clin J e Am Soci Nephrol. 2012;7(4):595–603.

27. Carter CE, Katz R, Kramer H, de Boer IH, 
Kestenbaum BR, Peralta CA, et al.  Influence 
of urine creatinine concentrations on the relation of 
albumin-creatinine ratio with cardiovascular disease 
events: the Multi-Ethnic Study of Atherosclerosis 
(MESA). Am J Kidney Diseases. 2013;62(4):722–9.

C A R D I O L O G Y


