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ABSTRACT 
 

Aim: Cardiovascular diseases (CVD) are the most common cause of mortality worldwide. Many risk factors can 

be taken into account, but recent studies have shown the definite effect of some immune response components 
and the possible role of some others. The present study focused on Myocardial infarction (MI); β2-microglobulin 
(β2M) and high sensitive C-reactive protein (hs-CRP) and their possible roles in ST elevated myocardial infarction 
(STEMI) versus non.ST elevated myocardial infarction (NSTEMI).  
Methods: Ninety patients with MI as case group and 90 sex, age and smoking-matched healthy people without 

the signs of CVD as the control group were enrolled in this case-control study. Demographic information and the 
hospital records were taken through a datasheet. In both groups, the serum levels of both groups triglyceride, 
fasting blood glucose, HDL, LDL, cholesterol, β2M and hs-CRP were determined.  
Results: The serum levels of β2M and hs-CRP were higher in the case group comparing to the control group 

(p=0.001). The serum levels of β2M were higher in STEMI than NSTEMI (p=0.001), but there was not a significant 
difference between the serum level of hs-CRP in STEMI and NSTEMI (p=0.981). 
Conclusions: The present study showed significant high levels of β2M and hs-CRP in patients with MI.In addition, 

significant higher level of β2M in STEMI versus NSTEMIwas seen in this research. Therefore, it is possible that 
these markers are being risked factor for patients with MI. Further studies are required to explore the role of β2M 
in STEMI.  
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INTRODUCTION 
 

Cardiovascular disease (CVD) used to be the most 
common reason of mortality in recent years.Myocardial 
infarction (MI) is the best representation of  CVD1. MI is 
usually resulted from an imbalance in oxygen reserve and 
requisition, which is most often caused by plaque 
disconnection with thrombus formation in an epicardia 
coronary artery, which is led to an acute reduction in the 
blood supply of the myocardium. MI has been spread 
worldwide and is prevalent in all societies2. 

Many CVDs are caused by the mechanism of 
atherosclerosis1; such as stroke. Others can be the result 
of high blood pressure, obesity, smoking, genetics, 
hormonal, etc3-7. Some recent researches showed possible 
effect of immunologic factors like anti phospholipid 
antibodies in MI8-12.  

β2-2 macroglobulin (β2M) is a molecule which 
participates in MHC Class-I structure, so that it is an 
inflammatory factor. This component can be found on the 
surface of any nucleated cell13. Free β2M circulates in the 
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blood as a result of splashing from cell surfaces or 
intracellular release. Increased plasma levels of β2M arise 
in a variety of autoimmune, infectious, neoplastic and renal 
diseases14,15. 

Serum β2M level is also a risk factor for carotid artery 
intima-media thickening and independently predicts 
complete mortality in a general population of elderly 
people16.  Recently, it has been indicated that plasma 
levels of β2M are predictive for peripheral arterial disease 
(PAD)17. β2M is an independent and significant factor in 
adverse cardiovascular outcome in patients with prevalent 
asymptomatic carotid atherosclerosis18. 

High sensitivity C-reactive protein (hs-CRP) is an 
acute-phase protein, which exists in blood plasma during 
inflammation. This molecule has hepatic origin which is 
increased in response to IL-6 released from macrophage or 
T-cells19. 

Some studies suggest hs-CRP as a predicting factor 
for MI due to its elevating level20,21,22, while some others 
reported decreased level of this molecule in the condition of 
MI23. 

The inflammatory process and hs-CRP have been 
proved as one of the mechanisms causing plaque 
rupture24. It has been suggested that hs-CRP may be a 
marker of comorbidities associated with worse health 
status25.  

According to these findings, the definite roles of both 
β2M and hs-CRP are clear in MI. However, the role of 
these inflammatory markers is not completely clear in the 
type myocardial infarction namely STEMI and 
NSTEMI.Thus, the present study was conducted to 
determine and compare the serum levels of β2M and hs-

https://ir.linkedin.com/company/gachon-university-school-of-medicine?trk=ppro_cprof
https://ir.linkedin.com/company/gachon-university-school-of-medicine?trk=ppro_cprof
mailto:sotoodehj2002@yahoo.com


Serum Levels of β2-Microglobulin and High Sensitive C-reactive Protein in MI 

 

P J M H S  Vol. 12, NO. 2, APR – JUN  2018   881 

CRP in the patients with STEMI versus NSTEMI and in 
healthy people. 

MATERIAL AND METHOD 
 

In this case-control study, 90 patients with definite 
diagnosis of MI referring to hospitals of Jahrom university 
of medical sciences, Jahrom, Iran, as case group and 90 
sex, age and smoking-matchedhealthy people without the 
signs of CVD as the control group were enrolled in this 
case-control study, June 2016- June 2017. 

Inclusion criteria was the presence of MI, and 
exclusion criteria was any type of inflammatory or immune 
disease.  Five ml of venous blood was collected from both 
groups; the serawere kept at -70°C.  

Fasting blood glucose (FBG), triglyceride, cholesterol, 
LDL and HDL were measured by biochemical enzyme test. 
Serum level of β2M was determined by ELISA technique, 
using the commercial kit (R&D system's, catalog number: 
DBM200); serum level of hs-CRP was also measured by 
ELISA methods usingcommercial kit (Bio Vendor, catalog 
number: RAP002. 

The patients were divided intoST elevated myocardial 
infarction (STEMI) and Non-ST elevated myocardial 

infarction (NSTEMI) according to their type of MI. The data 
obtained from the laboratory tests as well as the 
information collected from the hospital records analyzed by 
SPSS-12, independent T-test and Pearson correlations.  
 

RESULTS 
 

The results of laboratory and clinical findings as well as 
demographic information of 90 cases of MI and 90 control 
members are showed in the table 1 according to their 
serum β2M and hs-CRP level. There were no significant 
differences in age, male/female ratio, smoking, FBS and 
HDL-C, but serum levels of total cholesterol, LDL-C, TG, 
β2M and hs-CRP were significantly higher in case group 
comparing to the control group (Table 1). 

Seventy-six patients (84.44%) were STEMI and 14 
patients (15.56%) were NSTEMI. There was no significant 
difference in the hs-CRP serum level between STEMI and 
NSTEMI group (p=0.981).  However, β2M serum level was 
significantly higher in STEMI group comparing to the 
NSTEMI (table 2). 

 
Table 1: Laboratory findings and demographic data of both study groups 

Variables Patients group Control group P-value 

Age (year) 61.855±9.393 63.611± 7.607 0.170 

males/females (%) 31/59 (%34.44) 30/60 (%33.33) 0.751 
Smoking number (%) 24 (26.67) 26 (28.89) 0.361 
FBS * Mg/dl 118.922± 30.438 120.311 ±44.461 0.807 

HTN number (%) 24 (26.67) 8 (8.89) 0.001* 
Total cholesterol * Mg/dl 184.933± 39.059 153.111± 39.704 0.001* 

LDL-C * Mg/dl 124.088± 29.586 88.211± 31.566 0.001* 

HDL-C * Mg/dl 43.577± 9.302 43.5± 9.56 0.956 

TG * Mg/dl 136.188 ±77.212 107.944 ±41.209 0.003* 

β2M * µg/ml 2.304± 1.133 0.99± 0.55 0.001* 

hs-CRP * pg/ml 4.339± 1.622 1.082± 0.791 0.001* 

FBS=Fasting Blood Sugar, HDL-C=high density lipoprotein-cholesterol, LDL-C= low density lipoprotein-cholesterol, TG= 
Triglyceride, hs-CRP= High Sensivity C reactive protein, β2M= β2-microglobulin, HTN= Hypertension, *statistically significant 
different between patients and control groups 
 
Table.2: β2M and Hs-CRP levels comparing in STEMI and NSTEMI MI patients. 

Variables STEMI NSTEMI P-value 

β2M 2.467 ±1.105 1.42± 0.864 0.001* 

hs–CRP 4.33± 1.683 4.341 ±1.622 0.981 

β2M= β2-microglobulin,hs-CRP= High Sensivity C reactive protein, STEMI= ST elevated Myocardial Infarction,  
NSTEMI= Non.ST elevated Myocardial Infarction,*statistically significant different between STEMI and NSTEMI in the patient 
group 
 

DISCUSSION 
 

Present study showed that serum levels of β2Mand hs-
CRP were significantly higher in patients with MI. These 
results are similar to some studies with same subjects26,27. 
You et al. elucidated that serum β2Mlevel were significantly 
higher in coronary artery disease (CAD) comparing to non-
CAD subjects18,28.  

Amighi et al showed that β2Mlevels are strongly and 
gradually associated with a significantly increased 
occurrence of major adverse cardiovascularevents (MACE) 
and mortality. Their data indicated that addition of β2Mto 
primary risk factors.These results may prompt further 

evaluation ofβ2Mas a possible novel biomarker for elevated 
risk in patients with carotid atherosclerosis18. 

Kawai et al. showed that a higher baseline 
concentration of serum β2M was the most powerful 
predictor of cardiac events and cardiac mortality in acute 
heart failure patients with creatinine≤3.0 mg/d29.  

The relationship between β2M and alterations in 
vascular structures, immune system and inflammation 
disorders, suggests that β2M may contribute to vascular 
inflammation30,31, but the role of the β2M levels in MI must 
be clarified. 

High sensitive CRP is an acute-phase protein and 
repeatedly shown to be a marker of inflammation and 
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atherosclerosis, since atherosclerosis is an inflammation 
process32,33.  

According to the results of the present study high 
sensitive CRP serum level was also higher in the MI 
patients comparing to healthy people. These findingsare 
parallel with some studies34,35. Azarkar et al. showed that 
84.4% in the case group and 62.2% in the control group 
had high hs-CRP and the difference was statistically 
significant36.  

Trifunovi et al showed that in the acute STEMI 
patients with pre-diabetes, hs-CRP is higher than non-
diabetic subjects, while the difference is negligible 
compared to diabetic patients37. Wadhwa et al. 
demonstrated that hs-CRP levels were significantly highin 
acute myocardial Infarction as compared to control 
subjects22. In a study on patients with heart ischemia 
showed that serum hs-CRP level could be an indicator for 
acute coronary syndrome38. 

In a cross sectional study on residents over 25 years 
old, a strong association was seen between hs-CRP and 
Ischemic disease39, while there are some other researches 
who showed decreased serum hs-CRP level in MI 
patients40,41. On the other hand, it has been demonstrated 
that hs-CRP is a kind of acute phase proteins which 
isincreased in inflammation, infection and collagen vascular 
disease42. Therefore, hs-CRP may play a role in the 
atherosclerosis; but the exact role in MI is not clear. 

Present study showed that, the serum level of hs-
CRP did not show any significant difference in STEMI 
andNSTEMI. It indicates that hs-CRP cannot be a 
biomarker for diagnosis of STEMI and NSTEMI. In addition, 
present study showed that the serum level of β2M was 
significantly higher in STEMI than NSTEMI. That may be a 
biomarker for diagnosis of STEMI.  
No research was found to compare the resultsof the 
present study with the serum levels of hs-CRP and β2M in 
STEMI versus NSTEMI.  

In present study, Serum levels of total cholesterol, 
LDL-C, TGwere significantly higher in case group thanin 
the control group. In somestudies, It has been elucidated 
that elevated TG level is a risk factor for atherosclerosis 
specially in patients with low HDL-C and uncontrolled 
diabetes but exact role of elevated TG iscontroversial1,43.  

In a study, Goswami (2010) showed that level of total 
cholesterol, LDL-C andTG in the MI patients compared to 
healthy individuals were higher44. 
 

CONCLUSION 
 

The present study showed the higher levels of β2M and hs-
CRP in patients with MI. Since the inflammation is startup 
and foundation of atherosclerosis, thus elevated level of 
inflammatory factors can be related with MI and predict it. 
In addition, significant higher levels of β2M in STEMI 
versus NSTEMI were seen in this research.Further studies 
are needed to explore the role of β2M in ST-MI. 
Acknowledgment: This research was funded by the vice-

chancellor for research of Jahrom University of Medical 
Sciences and Health Services. The authors appreciate all 
the patients and their families for their kind cooperation in 
this research. 

Conflict of interest: The authors report no conflict of 

interest. 
Funding: Jahrom University of Medical Sciences, Jahrom, 

Iran 
 

REFERENCES 
 

1. Zipes DP. Braunwald's heart disease: a textbook of 
cardiovascular medicine. BMH Medical Journal-ISSN 2348–
392X. 2018;5(2):63-. 

2. Levine GN, Bates ER, Blankenship JC, Bailey SR, Bittl JA, 
Cercek B, et al. 2015 ACC/AHA/SCAI focused update on 
primary percutaneous coronary intervention for patients with 
ST-elevation myocardial infarction: an update of the 2011 
ACCF/AHA/SCAI Guideline for Percutaneous Coronary 
Intervention and the 2013 ACCF/AHA Guideline for the 
Management of ST-Elevation Myocardial Infarction: a report 
of the American College of Cardiology/American Heart 
Association Task Force on Clinical Practice Guidelines and 
the Society for Cardiovascular Angiography and 
Interventions. Circulation. 2015:CIR. 0000000000000336. 

3. O'Gara PT, Kushner FG,Ascheim DD, Casey DE, Chung MK, 
De Lemos JA, et al. 2013 ACCF/AHA guideline for the 
management of ST-elevation myocardial infarction: a report of 
the American College of Cardiology Foundation/American 
Heart Association Task Force on Practice Guidelines. 
Circulation. 2012:CIR. 0b013e3182742cf6. 

4. Shojaei M, Jahromi AS, Rahmanian K, Madani A. Gender 
differences in the prevalence of cardiovascular risk factors in 
an iranian urban population. OnLine Journal of Biological 
Sciences. 2015;15(3):178. 

5. Erfanian S, Shojaei M, Mehdizadeh F, Jahromi AS, Madani A, 
Hojjat-Farsangi M. Genetic Variants of Toll Like Receptor-4 in 
Patients with Premature Coronary Artery Disease, South of 
Iran. Middle East Journal of Family Medicine. 2017;7(10):12. 

6. Shojaie M, Sotoodah A, Shafaie G. Is adiponectin associated 
with acute myocardial infarction in Iranian non obese 
patients? Lipids in health and disease. 2009;8(1):17. 

7. Shojaei M, Erfanian S, Sotoodeh A, Khoshfetrat MH-F. 
Kisspeptin serum levels in acute myocardial infarction 
patients and healthy individuals. Biomedical Research and 
Therapy. 2018;5(3):2111-8. 

8. Shojaei M, Jahromi AS, Ebadat H, Moosavy SH, Seddigh B, 
Madani A. Anti-â Glycoprotein-I Antibody in Acute Myocardial 
Infarction. American Journal of Applied Sciences. 
2011;8(8):758. 

9. Sotoodeh Jahromi A, Shojaei M, Madani A. Association of 
Anti-Phosphatidylcholine Antibodies with Acute Myocardial 
Infarction: A Comparative Study. Association of Anti-
Phosphatidylcholine Antibodies with Acute Myocardial 
Infarction:A Comparative Study. 2013. 

10. Jahromi AS, Shojaei M, Farjam MR, Madani A. Anti-
phosphatidylserine antibodies in acute myocardial infarction. 
American Journal of Immunology. 2013;9(4):96. 

11. Jahromi AS SM, Madani A. Cardiotrophin-1 in Patients with 
Acute Myocardial Infarction. American Journal of Applied 
Sciences. 2010;7(9):1190-4. 

12. Shojaie M, Sotoodah A, Roozmeh S, Kholoosi E, Dana S. 
Annexin V and anti-Annexin V antibodies: two interesting 
aspects in acute myocardial infarction. Thrombosis journal. 

9002;7(1:)11.  
13. Güssow D, Rein R, Ginjaar I, Hochstenbach F, Seemann G, 

Kottman A, et al. The human beta 2-microglobulin gene. 
Primary structure and definition of the transcriptional unit. The 
Journal of Immunology. 1987;139(9):3132-8. 

14. Cooper E, Plesner T. Beta‐ 2‐ microglobulin review: Its 
relevance in clinical oncology. Pediatric Blood & Cancer. 
1980;8(4):323-34. 



 

883   P J M H S  Vol. 12, NO. 2, APR – JUN  2018 

15. Trof RJ, Di Maggio F, Leemreis J, Groeneveld AJ. 
Biomarkers of acute renal injury and renal failure. Shock. 
2006;26(3):245-53. 

16. Zumrutdal A, Sezer S, Demircan S, Seydaoglu G, Ozdemir 
FN, Haberal M. Cardiac troponin I and beta 2 microglobulin 
as risk factors for early‐ onset atherosclerosis in patients on 
haemodialysis. Nephrology. 2005;10(5):453-8. 

17. Wilson AM, Kimura E, Harada RK,Nair N, Narasimhan B, 
Meng X-Y, et al. β2-Microglobulin as a biomarker in 
peripheral arterial disease: proteomic profiling and clinical 
studies. Circulation. 2007;116(12):1396-403. 

18. Amighi J, Hoke M, Mlekusch W, Schlager O, Exner M, 
Haumer M, et al. Beta 2 microglobulin and the risk for 
cardiovascular events in patients with asymptomatic carotid 
atherosclerosis. Stroke. 2011;42(7):1826-33. 

19. Thompson D, Pepys MB, Wood SP. The physiological 
structure of human C-reactive protein and its complex with 
phosphocholine. Structure. 1999;7(2):169-77. 

20. Brito V, Alcaraz A, Augustovski F, Pichon-Riviere A, Garcia-
Marti S, Bardach A, et al. High sensitivity C protein as an 
independent risk factor in people with and without history of 
cardiovascular disease. Archivos de cardiologia de Mexico. 
2015;85(2):124-35. 

21. Shacham Y, Leshem-Rubinow E, Steinvil A, Keren G, Roth A, 
Arbel Y. High sensitive C-reactive protein and the risk of 
acute kidney injury among ST elevation myocardial infarction 
patients undergoing primary percutaneous intervention. 
Clinical and experimental nephrology. 2015;19(5):838-43. 

22. Wadhwa A, Avasthi R, Ghambhir J, Dwivedi S. To study the 
prevalence and profile of metabolic syndrome, levels of hs-
CRP, Lp (a) and serum ferritin in young Indian patients (< or= 
45 years) with acute myocardial infarction. The Journal of the 
Association of Physicians of India. 2013;61(6):384-6. 

23. Kurt İH, Demirkol S, Ünal İ, Batur MK. Changes in BNP, hs-
CRP and TIMI risk index with addition of tirofiban during 
primary percutaneous coronary intervention for acute STEMI: 
a prospective observational cohort study/Akut STEMI'de 
primer perkütan koroner girisiminde tedaviye tirofibanin 
eklenmesi durumunda, TIMI risk indeksi, BNP ve hs-CRP 
degerlerindeki degisimi. Anadulu Kardiyoloji Dergisi: AKD. 
2012;12(2):107. 

24. Yip H-K, Wu C-J, Chang H-W, Yang C-H, Yeh K-H, Chua S, 
et al. Levels and values of serum high-sensitivity C-reactive 
protein within 6 hours after the onset of acute myocardial 

infarction. Chest. 2004;126 (5:)1117-99.  
25. Pokharel Y, Sharma PP, Qintar M, Lu Y, Tang Y, Jones P, et 

al. High-sensitivity C-reactive protein levels and health status 
outcomes after myocardial infarction. Atherosclerosis. 
2017;266:16-23. 

26. AJAMI A, MASOOD A, NAZERI E. SERUM IgE AND BETA 2 
MICROGLOBULIN LEVELS AFTER MYOCARDIAL 
INFARCTION. Medical Journal of The Islamic Republic of 
Iran (MJIRI). 1995;9(3):213-5. 

27. Fung ET, Wilson AM, Zhang F, Harris N, Edwards KA, Olin 

JW, et al. A biomarker panel for peripheral arterial disease .
Vascular Medicine. 2008;13(3):217-24. 

28. You L, Xie R, Hu H, Gu G, Zheng H, Zhang J, et al. High 
levels of serum β2-microglobulin predict severity of coronary 
artery disease. BMC cardiovascular disorders. 2017;17(1):71. 

29. Kawai K, Kawashima S, Miyazaki T, Tajiri E, Mori M, Kitazaki 
K, et al. Serum beta2-microglobulin concentration as a novel 
marker to distinguish levels of risk in acute heart failure 
patients. Journal of cardiology. 2010;55(1):99-107. 

30. Saijo Y, Utsugi M, Yoshioka E, Horikawa N, Sato T, Gong Y, 
et al. Relationship of β 2-microglobulin to arterial stiffness in 
Japanese subjects. Hypertension research. 2005;28(6):505. 

31. Tzoulaki I, Murray GD, Lee AJ, Rumley A, Lowe GD, Fowkes 
FGR. C-reactive protein, interleukin-6, and soluble adhesion 
molecules as predictors of progressive peripheral 
atherosclerosis in the general population: Edinburgh Artery 
Study. Circulation. 2005;112(7):976-83. 

32. Schillinger M, Exner M, Mlekusch W, Sabeti S, Amighi J, 
Nikowitsch R, et al. Inflammation and carotid artery—risk for 
atherosclerosis study (ICARAS). Circulation. 
2005;111(17):2203-9. 

33. Schlager O, Exner M, Mlekusch W, Sabeti S, Amighi J, Dick 
P, et al. C-reactive protein predicts future cardiovascular 
events in patients with carotid stenosis. Stroke. 
2007;38(4):1263-8. 

34. Ommerborn MJ, Huisingh CE, Clark C, Ridker PM, Coull BA, 
Buring JE, et al. Cardiovascular Inflammation in Healthy 
Women: Multilevel Associations with State-Level Prosperity, 
Productivity and Income Inequality. 2012. 

35. Jahn J,Hellmann I, Maass M, Giannitsis E, Dalhoff K, Katus 
HA. Time-dependent changes of hs-CRP serum 
concentration in patients with non-ST elevation acute 
coronary syndrome. Herz. 2004;29(8):795-801. 

36. Azarkar Z, Jafarnejad M, Ebrahimzadeh A, Rezvani M, 
Birjand I. Association of quantitative C-reactive protein with 
acute myocardial infarction. J Qazvin Univ Med Sci. 2014;4:4-
8. 

37. Trifunović D, Stanković S, Marinković J, Banović M, 
Đukanović N, Vasović O, et al. Oxidized Low Density 
Lipoprotein and High Sensitive C-Reactive Protein in Non-
Diabetic, Pre-Diabetic and Diabetic Patients in the Acute 
Phase of the First Myocardial Infarction Treated by Primary 
Percutaneous Coronary Intervention/Oksidovani Lipoprotein 
Niske Gustine I Visokosenzitivni C-Reaktivni Protein Kod 
Nedijabetičara, Predijabetičara I Dijabetičara U Akutnoj Fazi 
Prvog Infarkta Miokarda Lečenog Primarnom Perkutanom 
Koronarnom Intervencijom. Journal of medical biochemistry. 
2015;34(2):160-9. 

38. Jalal D, Chonchol M, Etgen T, Sander D. C-reactive protein 
as a predictor of cardiovascular events in elderly patients with 
chronic kidney disease. Journal of nephrology. 
2012;25(5):719. 

39. Tohidi M, Assadi M, Dehghani Z, Vahdat K, Emami SR, 
Nabipour I. High sensitive C-reactive protein and ischemic 
heart disease, a population-based study. ISMJ. 
2012;15(4):253-62. 

40. López-Cuenca Á, Manzano-Fernández S, Lip GY, Casas T, 
Sánchez-Martínez M, Mateo-Martínez A, et al. Interleukin-6 
and high-sensitivity C-reactive protein for the prediction of 
outcomes innon-ST-segment elevation acute coronary 
syndromes. Revista Española de Cardiología (English 
Edition). 2013;66(3):185-92. 

41. Wang TJ, Gona P, Larson MG, Tofler GH, Levy D, Newton-
Cheh C, et al. Multiple biomarkers for the prediction of first 
major cardiovascular events and death. New England Journal 
of Medicine. 2006;355(25):2631-9. 

42. Razavi A, Baghshani MR, Rahsepar AA, Ardabili HM, 
Andalibi MSS, Parizadeh SMR, et al. Association between C-
reactive protein, pro-oxidant-antioxidant balance and 
traditional cardiovascular risk factors in an Iranian population. 
Annals of clinical biochemistry. 2013;50(2):115-21. 

43. Folsom AR. Hemostatic risk factors for atherothrombotic 
disease: an epidemiologic view. Thrombosis and 
haemostasis. 2001;86(01):366-73. 

44. Goswami B, Rajappa M, Singh B, Ray P, Kumar S, Mallika V. 
Inflammation and dyslipidaemia: a possible interplay between 
established risk factors in North Indian males with coronary 
artery disease: cardiovascular topics. Cardiovascular journal 

of Africa. 201 0;91(9:)10.  
 


