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Do Cardiologists Ask For Urine Testing?
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ABSTRACT

OBJECTIVE: Even a small amount of albumin in urine is predictive of cardiovascular morbidity and 
mortality, not only in patients with diabetes or hypertension but also in the general population. We 
hypothesized that determination of urinary protein excretion is usually not included in the laboratory 
work-up of most patients in cardiology practice.

MATERIAL and METHODS: One thousand forty two patients who underwent coronary angiography 
during a one-year period were included. The total number of urine tests for evaluating albuminuria/
proteinuria ordered for the patients during the 12 months preceding angiography was recorded. Types 
of urine tests were recorded as routine dipstick urinalysis, 24 hour urine collection for albuminuria or 
proteinuria, and protein/creatinine or albumin/creatinine ratios.

RESULTS: No urine tests were ordered in 642 (61.6%) patients. Spot urinalysis for dipstick proteinuria 
was the most common test for proteinuria evaluation (35.7% of the patients). 24-hour urine collection 
for albuminuria/proteinuria was ordered in 56 (5.4%) patients and spot urine albumin or protein/
creatinine ratio in 56 (5.4%) patients. 

CONCLUSION: This study has shown that urine testing is rarely ordered in a high-risk population 
who had coronary angiography. Omission of such an important, but easy to measure parameter in 
assessing risk status may jeopardize the overall care of these patients.

KEY WORDS: Albuminuria, Cardiology, Cardiovascular risk factors, Coronary angiography, 
Proteinuria

ÖZ

AMAÇ: Çok sayıda çalışmada, idrarda az miktarda albümin atılımının bile kardiyovasküler olayların ve 
tüm nedenlere ve kardiyovasküler olaylara bağlı mortalitenin önemli bir belirteci olduğu gösterilmiştir. 
İdrarda albüminüri incelemesi, yüksek riskli durumlarda standart bakımın bir kalite belirteci olarak 
kabul edilebilir. Bu çalışmada, koroner anjiyografi  yapılan hastalarda idrar testinin istenme sıklığı 
incelendi.

GEREÇ ve YÖNTEMLER: Bir yıllık süre içinde koroner anjiyografi  yapılan 1044 hasta çalışmaya 
dahil edildi. İşlem tarihinden önceki on iki aylık dönemde proteinüri saptamak için yapılmış olan idrar 
tetkikleri hastanenin bilgisayarlı tıbbi kayıt sistemi kullanılarak kaydedildi. İdrar tetkikleri; spot idrarda 
dipstik testi, spot idrar albümin/kreatinin veya protein/kreatinin oranı ve yirmidört saatlik idrarda 
albüminüri veya proteinüri olarak sınıfl andırıldı.

BULGULAR: Çalışmaya alınan hastaların 642 sinde (%61,6) herhangi bir yöntemle proteinüri 
incelenmemişti. Proteinüri incelemek için kullanılan en sık yöntem spot idrar dipstik testiydi. (%35,7). 
24 saatlik idrarda albümin veya protein 56 hastada (%5,4) ve spot idrarda albümin/kreatinin oranı veya 
protein/kreatinin oranı 56 hastada (%5,4) incelenmişti.

SONUÇ: Bu çalışmada, koroner anjiyografi  yapılan yüksek riskli hastalarda idrar testinin nadiren 
kullanıldığı gösterilmiştir. Risk değerlendirmesinde bu kadar önemli ve aynı zamanda kolay ölçülebilir 
bir parametrenin kullanılmaması, bu hastaların tedavi yönetiminde eksikliğe sebep olabilir.

ANAHTAR SÖZCÜKLER: Albüminuri, Kardiyoloji, Kardiyovasküler risk faktörleri, Koroner 
anjiyografi , Proteinüri
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INTRODUCTION

Cardiovascular diseases are the leading cause of death all over 
the world. Beside the well-known traditional risk factors such 
as male gender, age, diabetes, hypertension, hyperlipidemia and 
smoking; proteinuria and reduced glomerular fi ltration rate are 
regarded as novel and signifi cant risk factors for cardiovascular 
disorders (1). Many studies indicated that even small amounts of 
albumin in urine were predictive of all-cause and cardiovascular 
mortality and cardiovascular events, not only in patients with 
diabetes or hypertension, but also in the general population. 
Guidelines from the American Heart Association recommend 
that individuals with proteinuria should be considered to be at 
similar cardiovascular risk to people with established coronary 
heart disease (2). Even small amounts of albumin excretion 
which is a manifestation of general endothelial damage, may 
also be considered as a prognostic parameter that may determine 
the intensity of strategies for preventive measures. Treatment 
strategies aiming to reduce urinary albumin excretion rate, such 
as drugs blocking renin angiotensin aldosterone system had been 
shown to slow down the progression of cardiovascular diseases 
and commonly used by both cardiologists and nephrologists 
for organ protection. Although determination of urinary 
protein excretion should be routine in general practice and in 
nephrology; we hypothesize that it is usually not included in 
the laboratory work-up of most patients in cardiology practice. 
Patients undergoing coronary angiography usually have many 
comorbidities and thus represent a high-risk condition. Urine 
testing for albuminuria/proteinuria in this high-risk setting may 
be accepted as a quality indicator of standard care. This study 
was planned to assess the frequency of urine testing in patients 
who underwent coronary angiography in a cardiology unit.

MATERIALS and METHODS

One thousand forty two patients who underwent coronary 
angiography at Hacettepe University Medical Faculty Hospital 
during one calendar year from 1st of January to 31st of December 
were included. There were no exclusion criteria. Total number 
of complete blood count tests, lipid profi le tests, biochemical 
analysis and urine tests for evaluating albuminuria/proteinuria 
that have been ordered to patients during preceding 12 months 
to coronary angiography were recorded. Types of urine tests 
were routine dipstick urinalysis, 24 hour urine collection for 
albuminuria or proteinuria, and protein/creatinine ratio or 
albumin/creatinine ratio in fi rst morning urine samples. Data 
about comorbidities of patients including diabetes, hypertension, 
chronic kidney disease and congestive heart failure were 
collected from computerized medical recording system of the 
hospital. Indications for coronary angiography were recorded 
as elective or urgent. Frequency and types of urine testing in 
diabetic patients, hypertensive patients and in patients with 
acute coronary syndrome were determined and compared with 
frequency and types of urine testing in whole study population. 
Amount of protein excretion was also recorded for the patients 

that underwent testing for proteinuria. SPSS (Statistical Package 
for the Social Sciences, Inc., Chicago, IL) version 16 is used 
for statistical analysis. Descriptive statistics is used to determine 
patient characteristics, frequencies of each test utilized and mean 
proteinuria levels. Categorical variables are compared with the 
chi-square test.

RESULTS

One thousand forty two patients (676 male, 366 female) were 
included in the study. The mean age of the study population was 
60.2±11.9 years. Acute coronary syndrome was the indication 
for coronary angiography for 102 patients. All other patients 
had undergone elective coronary angiographies for evaluation 
of coronary heart disease. Table I shows demographic 
characteristics and comorbidities of the patients.

Four hundred patients (38.4%) had been evaluated for 
albuminuria/proteinuria. Spot urinalysis was the most common 
test for proteinuria evaluation. This test had been ordered in 
372 (35.7%) patients; 24-hour urine collection for albuminuria/
proteinuria in 56 (5.4%) patients and spot urine albumin or 
protein/creatinine ratio in 56 (5.4%) patients. No urine tests had 
been ordered in 642 (61.6%) patients in preceding 12 months. 

Rates of urine analysis were higher for diabetic patients. There 
were 204 diabetic patients (117 male, 87 female). Proteinuria 
had been evaluated in 106 (52.0%) diabetic patients. Spot 
urinalysis for proteinuria was the most common test and had been 
ordered in 97 (47.5%) patients, spot urine albumin or protein/
creatinine ratio in 23 (11.3%) patients, 24 hour urine collection 
for albuminuria/proteinuria in 18 (8.8%) patients. No urine tests 
had been ordered in 98 (48.0%) patients in preceding 12 months. 
There were 562 hypertensive patients (310 male, 252 female). 
Proteinuria had been evaluated in 240 (42.7%) hypertensive 
patients. Spot urinalysis for proteinuria was the most common 
test and had been ordered in 226 (40.2%) patients, 24 hour urine 
collection for albuminuria/proteinuria in 37 (6.6%) patients, spot 
urine albumin or protein/creatinine ratio in 31 (5.5%) patients. 

Table I : Demographic characteristics and comorbidities of 
the patients.

(n=1042)
Age 60.2±11.9

Sex
     Male 
     Female

676 (64.9%)
366 (35.1%)

Comorbidities
     Hypertension
     Diabetes mellitus
     Coronary heart disease
     Congestive heart failure
     Chronic kidney disease

562 (53.9%)
204 (19.6%)
366 (35.1%)
51 (4.9%)
21 (2.0%)
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dipstick tests and 36.3% of the other methods for proteinuria 
evaluation (24 hour urine collection for albuminuria/proteinuria, 
determination of spot urine albumin or protein/creatinine ratios) 
had been performed by cardiologists.

DISCUSSION

Proteinuria is an important and emerging risk factor for coronary 
artery diseases. Although serum creatinine levels are checked 
as a part of routine evaluation of patients we observed that 
evaluation of urine for proteinuria is not a common practice in 
patients undergoing coronary angiography. Nearly two thirds of 
the patients had not been evaluated for proteinuria (61.6%).

Proteinuria at the time of percutaneous coronary intervention 
has been shown to be related to the severity of coronary heart 
disease (3,4). It is also a prognostic marker for mortality in this 
population. In a study performed on nearly 6000 patients, the 
association between urinary dipstick proteinuria with mortality 
and cardiovascular events was investigated. In that study, 
evidence of proteinuria detected by urinary dipstick method 
was associated with a nearly 3-fold increased risk of all-cause 
mortality in patients with established coronary heart disease at 
the time of percutaneous coronary intervention (5). In accordance 
with these reports the American Heart Association recommended 
that individuals with proteinuria should be considered to be at 
similar risk to people with established coronary heart disease (2) 
and 2013 European Society of Cardiology/European Society of 
Hypertension (ESC/ESH) guideline on management of arterial 
hypertension recommended using albuminuria in the evaluation 
of cardiac risk in hypertensive patients (6). The albumin/
creatinine ratio can also predict development of new heart 
failure (7) and proteinuria at the time of coronary angiography 
also had been shown to be an independent predictor of contrast 
nephropathy (8). 

Renal dysfunction is more common among patients with coronary 
heart disease and evidence of chronic kidney disease should be 
actively investigated in this population (9,10). Proteinuria along 

No urine tests had been ordered in 322 (57.3%) hypertensive 
patients in preceding 12 months.

Figure 1 shows the frequency of proteinuria testing in all patients 
and also in diabetic and hypertensive subgroups. Figure 2 shows 
the distribution of each test for proteinuria evaluation in patients. 

Urine testing for proteinuria had been ordered in 37 of 102 patients 
in whom coronary angiography was performed emergently for 
acute coronary syndrome and in 363 of 940 patients in whom 
coronary angiography was performed electively. There was no 
statistical signifi cant difference between two groups (36.3% vs. 
38.6%, p>0.05 respectively).

Forty four of 372 (11.8%) patients that had been ordered spot 
urinalysis had 30 mg/dl or more proteinuria. 14.4% of diabetic 
patients (14/97) and 13.3% hypertensive patients (30/226) had 
30 mg/dl or more proteinuria. Mean daily protein excretion 
of patients that collected 24 hour urine was 271.7±522.3 mg. 
Diabetic patients had higher daily protein excretion (444.7±871.3 
mg/day). Hypertensive patients’ daily protein excretion was 
319.7±596.9 mg/day. 

We also investigated how frequently other common laboratory 
tests (blood counts, lipid profi les and biochemical tests which 
include blood glucose, serum creatinine and electrolytes) had 
been utilized in 642 patients that had not been ordered urinalysis. 
When these 642 patients were evaluated, we observed that 
biochemical tests had been ordered in 567 patients (88.3%), 
complete blood count had been ordered in 558 patients (86.9%) 
and lipid profi les had been ordered in 525 patients (81.8%). In 
290 of 567 patients (51.1%) biochemical tests had been ordered 
more than once. This percentage was 40.7 (227 of 558 patients) 
for blood count and 26.3 (138 of 525 patients) for lipid profi le. 

We evaluated whether the urine testing had been performed by 
cardiology outpatient service during the preceding 12 months 
for cardiac risk stratifi cation or had been done coincidentally in 
another department for possible other indications. 58.3% of urine 

Figure 1: Number of patients evaluated for proteinuria. Figure 2: Distribution of different tests for proteinuria evaluation.
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and 26.3% for lipid profi le). This is evidence that there were 
opportunity for urine testing in these patients. When we consider 
that no laboratory evaluation was performed in our hospital in a 
small percentage of patients it is possible that these evaluations 
including urine testing were performed at another hospital prior 
to coronary angiography.

In conclusion, this study has shown that urine testing is rarely 
ordered in a high-risk population that underwent coronary 
angiography. Omission of such an important, but easy to 
measure parameter in assessing risk status may jeopardize the 
overall care of these patients. Measures to increase the testing 
of patients with possible coronary heart disease for proteinuria 
should be undertaken. 
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with chronic kidney disease may be an important risk factor 
for stent thrombosis in patients with myocardial infarction who 
received intracoronary stenting (11). 

24 hour urine collection is not practical in outpatient clinics, 
and patients often under collect or over collect urine sample 
that causes wrong interpretation of the amount of proteinuria. 
Proteinuria can also be determined by spot urinalysis or protein/
creatinine ratio in a random urine sample and these are more 
practical. All methods have advantages and disadvantages. Patient 
compliance, comorbidities, fi nancial concerns and infrastructure 
of medical institutions are the main factors for deciding the best 
method. However evaluation of proteinuria should be done for 
every patient undergoing coronary angiography at least once in 
a year. 

Spot urinalysis was the most common test for evaluation 
of proteinuria in our patients. Although spot urinalysis was 
probably performed for other indications than proteinuria (fever, 
hematuria, hyperglycemia, etc.) in some patients, ease of this test 
is another reason for high utilization. Result of less than trace 
protein in spot urinalysis had been shown to have high negative 
predictive value for microalbuminuria. However, high false 
positive rates in these tests mandate laboratory confi rmation 
of positive results (12). 24 hour urine proteinuria is rarely used 
probably due to diffi culty of the procedure; amount of protein 
in urine can also easily be estimated by spot albumin/creatinine 
ratio or protein/creatinine ratio.   

Microalbuminuria is the fi rst sign of renal dysfunction in 
diabetic patients, and testing these patients regularly for 
albumin excretion is recommended by guidelines. Although 
we observed that diabetic patients were tested more widely for 
proteinuria, still nearly half of the patients had not been tested 
(48.0%). This shows a missed opportunity for detection and 
appropriate treatment of albuminuria. Evaluation of albuminuria 
is regarded as one of the best methods for detection of end organ 
damage in hypertensive patients by 2013 ESC/ESH guideline 
on management of arterial hypertension (6). However testing 
for proteinuria were also not performed in more than half of 
hypertensive patients.

It can be speculated that testing for proteinuria is not practical in 
emergent situations. However rates for proteinuria testing were 
not statistically different between patients undergoing emergent 
versus elective coronary angiography (36.3% vs. 38.6%, 
respectively). Moreover patients in this study had generally been 
hospitalized longer than 24 hours. This shows that main factor in 
omitting urine testing was not time constraint. 

We evaluated the patients for whom urine testing were not 
ordered, for rates of other common tests. We observed that 
serum biochemical analysis, complete blood count and serum 
lipid profi les were commonly ordered in these patients. These 
tests were ordered more than once in an important percentage of 
patients (51.1% for biochemical analysis, 40.7% for blood count 
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