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Relationship between serum albumin level and severity of coronary heart disease/
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Abstract: Objective: To investigate the relationship between serum albumin level and severity of coronary heart disease (CHD). Methods: A total of 237 patients admitted in our hospital from 2008 to 2009 and undergoing coronary angiography were enrolled. CHD severity was evaluated according to clinical types, number of diseased coronary vessels and coronary artery score respectively, and patients were divided into non-CHD group (n=84), angina pectoris group (n=92) and myocardial infarction group (n=61). Serum total protein, albumin and globulin were measured in all patients on second day after admission. Relationship among indexes of CHD severity and serum proteins were analyzed. Results: Compared with non-CHD group, there was significant decrease in albumin level [(40.22±3.56) g/L vs. (39.81±3.56) g/L vs. (38.68±3.43) g/L, P<0.05] in angina pectoris group and myocardial infarction group. Spearman correlation analysis indicated that serum albumin level was significant negatively correlated with clinical types (r=-0.18, P=0.005), number of diseased coronary vessels (r=-0.195, P=0.003) and coronary artery score (r=-0.188, P=0.004). Serum total protein, globulin and ratio of albumin/globulin were not significantly correlated with clinical types, number of diseased coronary vessels and coronary artery score (P>0.05). Conclusion: Serum albumin level is negatively correlated with severity of coronary heart disease. Low serum albumin may be a risk factor for coronary heart disease.
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血清白蛋白水平与冠心病严重程度的关系/张良峰,孟庆利//南京医科大学附属常州第二人民医院心内科，江苏 常州 213000
摘要：目的：探讨血清白蛋白水平与冠心病严重程度的关系。方法:选择2008-2009年我院住院, 行冠脉造影的患者237例，分别按临床类型、冠脉病变支数及冠脉病变积分评价冠心病严重程度，并分为非冠心病组（84例）、心绞痛组（92例），心肌梗死组（61例），入院第二天测定所有患者血清总蛋白、白蛋白及球蛋白，分析各指标与蛋白之间的相关性。结果：与非冠心病组比较，心绞痛组和心肌梗死组白蛋白水平明显降低[(40.22±3.56) g/L比(39.81±3.56) g/L比(38.68±3.43) g/L,P<0.05]。Spearman相关分析显示：血清白蛋白水平与临床类型（r=-0.18，P=0.005）、冠脉病变支数（r=-0.195，P=0.003）及冠脉病变积分（r=-0.188，P=0.004）呈显著负相关，而总蛋白、球蛋白及白球比值与临床类型、冠脉病变支数及冠脉病变积分均无显著相关（P>0.05）。结论：血清白蛋白水平与冠心病的严重程度呈负相关，白蛋白偏低可能是冠心病的危险因素。
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Albumin is a kind of protein synthesized in liver and plays important role in maintenances of plasma colloid osmotic pressure, metabolic material transport and nutrition. Some studies reported that as serum albumin concentration decreased, incidence rates of stroke [1] and cardiovascular diseases [2] increased. The present study explored relationship between serum albumin level and severity of coronary heart disease (CHD). 

1. Data and methods

1.1 Subjects

A total of 237 patients undergoing coronary angiography (CAG) for CHD or suspected CHD in our hospital from 2008 to 2009 were enrolled. There were 177 males and 60 females with age (62.2±10.7) years old.

1.2 Methods

CHD severity was evaluated by three methods: clinical types, number of diseased coronary vessels and coronary artery score. According to clinical types, patients were divided into non-CHD group (n=84), angina pectoris group (n=92) and myocardial infarction group (n=61). Standard of CAG diagnosing CHD was lumen of one coronary artery or its main branch stenosis ≥50% at least. Diagnosis of myocardial infarction accorded with diagnostic standard of WHO. Number of diseased coronary vessels of all patients was counted respectively. When counted number of diseased coronary vessels, left main disease was counted as two branches, left anterior descending branch, left circumflex branch，right coronary were counted as one branch respectively. According to number of diseased coronary vessels, patients were divided into patients without coronary disease, and with single-vessel, double-vessel and three-vessel coronary disease respectively. Method for coronary artery scoring was selecting eight main vascular segments and vessel was scored according to its most stenotic site. The eight main vascular segments included left main coronary artery (LM), proximal segment of left anterior descending artery (LAD), middle segment of LAD, first diagonal branch, proximal segment of left circumflex coronary artery (LCX), middle segment of LCX, proximal segment of right coronary artery (RCA) and middle segment of RCA; if diameter of any one vessel among interval branch, second diagonal branch, obtuse marginal branch and distal segment of LAD was higher than that of any one vessel among above eight, then the vessel diameter replaced smaller diameter of above eight vessel. Scoring was as follows: 0 score: stenosis <25%; 1 score: stenosis 25%－49%; 2 scores: 50%－74%; 3 scores: 75%－99%; 4 scores: 100%. Sum of eight vessels’ scores was regard as the total score. 

Fasting venous blood was taken from all patients on morning of second day after admission. Liver function, serum total protein, albumin and globulin were measured and relationship among indexes of CHD severity and proteins were analyzed. 

1.3 Statistical treatment

SPSS 17.0 software was used to perform statistical analysis. Measurement data were presented as mean ± standard deviation (
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±s). Comparison among many groups was performed by one way ANOVA, t test was used to compare between two groups. Spearman correlation analysis was used to perform correlation analysis. P<0.05 was regard as possessing significant difference.  

2. Results

2.1 Comparison of levels of serum proteins among different clinical types

    Among different clinical types, as severity of disease increased, serum albumin level gradually and significantly decreased. Albumin levels in angina pectoris group and myocardial infarction group were significantly lower than that of non-CHD group (P<0.05 or <0.01), and that of myocardial infarction group was significantly lower than that of angina pectoris group (P<0.05). There were no significant difference in levels of serum total protein and globulin among three groups (P>0.05). They were shown in table 1.
Table 1 Comparison of levels of serum proteins among different clinical types (
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±s)
	Clinical type
	Cases
	Total protein (g/L)
	Albumin (g/L)
	  Globulin (g/L)

	Non-CHD group
	84
	66.61±6.29
	40.22±3.56
	26.38±4.55

	Angina pectoris group
	92
	65.84±5.72
	39.81±3.56Δ
	26.03±3.90

	Myocardial infarction group
	61
	65.34±6.22
	38.68±3.43ΔΔ
	26.66±5.02


Notes: CHD: coronary heart disease. Compared with non-CHD group ΔP<0.05, ΔΔP<0.01
2.2 Relationship among clinical types, number of diseased coronary vessels, coronary artery score and serum levels of proteins

Spearman correlation analysis indicated that serum albumin level was significant negatively correlated with clinical types (r= -0.18, P=0.005), number of diseased coronary vessels (r= -0.195, P=0.003) and coronary artery scores (r= -0.188, P=0.004). Serum total protein level showed negative correlation trend with clinical types, but without significance. Globulin level was not correlated with clinical types, number of diseased coronary vessels and coronary artery scores. Albumin/globulin showed negative correlation trend with clinical types, but without significance (P>0.05). They were shown in table 2.

Table 2 Correlation coefficients between serum proteins and severity of coronary heart disease (r, n=237)
	Index
	Total protein
	Albumin
	Globulin
	Albumin/Globulin

	Clinical types
	-0.108
	-0.180*
	0.001
	-0.090

	Number of diseased coronary vessels
	-0.105
	-0.195*
	-0.006
	-0.070

	Coronary artery score
	-0.100
	-0.188*
	0.000
	 -0.072


Notes: *P<0.01, others P>0.05 all.

3. Discussion

Serum albumin is the most abundant protein in human plasma, and it’s most distinct plasma protein component in earliest study. It’s a single chain protein consist of 585 amino acids and synthesized in liver, and it plays important role in maintenances of plasma colloid osmotic pressure, metabolic material transport and nutrition. It’s generally believed that decrease of total protein and albumin are often seen in some diseases that have difficulty in synthesizing proteins or lose too much protein, such as liver diseases and nephrotic syndrome, but decrease of total protein is often parallel with decrease of albumin. Some studies indicated that as serum albumin concentration decreased, incidence rates of stroke [1] and cardiovascular diseases [2,3] increased. The present study indicated that as coronary artery disease aggravated, serum albumin gradually significantly decreased, indexes reflecting CHD severity from different angles were all negatively correlated with serum albumin level, but they were not correlated with serum total protein, globulin and albumin/globulin. 

Framingham study explores causes of CHD applied epidemiological method creatively and put forward the concept of risk factor. Lots of clinical studies [4,5] have proved that hypertension, diabetes mellitus, hyperlipidemia and smoking are risk factors for CHD, but it still cannot completely explain incidence and severity of CHD, CHD can occur in some patients without any traditional risk factors [6]. According to results of the present study, decrease of serum albumin level may be a new risk factor for CHD besides traditional risk factors. Reasons are as follows: ①Effect of albumin on free radical scavenging: under physiological condition, serum albumin possesses some anti-oxidative effect in vivo, No.34 amino acid of its amino sequence has a cysteine residue, which is a main source of reducibility thiol in vivo. This thiol is scavenger of reactive oxygen and nitrogen. Cu2＋ is an important ion that promotes production of free radical, serum albumin can combine with these Cu2＋ to decrease radical production [7]. Free radical is an important factor promoting arteriosclerosis, albumin may possess anti-atherosclerotic effect through scavenging free radical; ② Anticoagulant effect of albumin: serum albumin possesses similar structure with heparin, has sulfate group with negative charge, which can combine with positive charge of antithrombin Ⅲ and enhance its anticoagulant effect. Some other study thought that serum albumin may combine with NO, inhibiting its inactivation and producing anticoagulant effect [8]. Its concrete mechanism and whether increase albumin level can prevent or relieve occurrence of coronary heart disease need further study.  
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