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Abstract
Background: Contradictory evidence exists for the association of serum iron levels and body iron stores with risk of

coronary artery disease (CAD). The present study was designed as a case control study evaluating the plausible
association of iron excess and CAD. Methods: A case control study in 50 patients diagnosed as CAD and 20 controls
was conducted after obtaining their informed consent. Standard methods were used for estimation of serum iron and
ferritin levels and total iron binding capacity (TIBC). Additionally, the same parameters were estimated in CAD group
on day 8. Descriptive statistics was used for analysis of demographic characteristics, paired/un-paired 't' test was used
for analysis of difference in the iron, ferritin and TIBC levels between the study participants. Results: Mean (SD) iron
levels (in microgram/dl) in participants who have been diagnosed as having CAD was 108.75 (25) while 93.6 (22.2)
statistically significant difference in the serum iron and ferritin levels, and TIBC was observed between the study
groups. Also, a statistically significant difference was observed in the serum levels of iron in the case group on day 8. No
statistically significant difference was observed in any of the sub-group analyses like fatality, CPK-MB and LDL/HDL
ratio. Conclusion: To conclude, we found out significantly higher levels of serum iron and ferritin in patients with
CAD in comparison to age and sex matched controls.
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Introduction risk factors. Well established risk factors include raised
blood pressure, high low density cholesterol cholesterol
(LDL-C), diabetes mellitus (DM), tobacco and alcohol use,
as well as low vegetable and fruit intake (Shokeen et al,
2015). Scare data exists that evaluated the role of
micronutrient levels such as lead, zinc and iron in patients

There is a recent surge of incidence of coronary artery disease
(CAD) worldwide as well its contribution to global mortality
wherein 14.4 million deaths in 1990 to 17.5 million in 2005
attributed to CAD (Fuster, 2010). CAD is the numero one

contributor for mortality in South Asia leading to death of 13.6%

of the diagnosed cases (Celermajer et al, 2012). In India a four- with CAD. In fact as early as 1989, Sullivan proposed a

fold rise in the incidence has been noted for CAD in the past 40 theory of free iron inducing the production of free radicals

years with a prevalence of 7-13% in urban and 2-7% in rural thereby leading to peroxidation and cell membrane damage
populations (Mohan et al, 2001; Gupta et al, 2002; Kamili et al,

2007; Guptaetal, 2002; Kumar et al, 2006).

leading to ischemic heart disease (Sullivan, 1989). On the
contrary, few authors either found out no association or a

] ) ) negative association of serum iron levels as a risk factor for
Prevention measures for CAD include reducing the burden of CAD (Bozzini etal, 2002; Auer et al, 2002). Considering the
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Table 1. Distribution of risk factors and other blood investigation parameters between the study participants

Risk factors Cases (n=50) [n (%)] Controls (n=20) [n (%)]
Hypertension* 17 (34) 2 (10)

Diabetes mellitus 7 (14) 1(5)

Tobacco use 16 (32) 2 (10)

Alcohol use 13 (26) 7 (35)

Total cholesterol in mg/dl [Mean (SD)] 216.1 (27.1) 206.7 (54.2)

LDL cholesterol in mg/dl [Mean (SD)] 144.5 (25.3) 143.0 (47.3)

LDL/HDL ratio 3.8(1.4) 3.8(1.1)

*-P<0.05 (Chi-square test)

institutional ethics committee and informed consent from all the
study participants. The study was conducted in accordance with
the ethical principles laid down in World Medical Association
Declaration of Helsinki. The study was a case-control study that
included 50 consecutive patients diagnosed to have CAD as per
American College of Cardiology/American Heart Association
consensus (O'Rourke et al, 2000). A total of 20 age and sex
matched controls were recruited and the following
investigations were performed for both the groups:
Electrocardiogram, hemoglobin, total and differential leukocyte
count, serum iron, serum total iron binding capacity (TIBC),
serum ferritin, serum creatine phosphokinase-MB (CPK-MB),
blood sugar, urea, total lipid profile and chest radiograph. Blood
was analyzed for serum iron, TIBC and ferritin on day 8 for CAD
patients only.

Laboratory and statistical analysis

Serum ferritin was assessed using ADVIA Centaur Ferritin
immunoassay which is based on using direct
chemiluminometric technology. Serum iron was measured
using Nitro-Paps method and a commercially available kit by
Pinnacles marketing was used for measuring TIBC.

Descriptive statistics was used to represent the demographic
details of the study participants. The numerical variables were
assessed for normality and accordingly either a parametric or
non-parametric statistical test was used. Chi-square test was
used to assess the significance of difference in proportions
between the study participants. All the statistical analysis were

done by SPSS version 17.0 (IBM Corp. Released 2012.
IBM SPSS statistics for Windows, version 21.0. Armonk,
NY: IBM Corp.). A p-value of < 0.05 was considered
significant.

Results
Demographic details

Mean (SD) age in years of the study participants in the case
group was 56.08 (£13.93) and in the control group was
51.90 (£16.68) (P>0.05). Male:Female distribution in the
case and control groups were 42:8 and 17:3 respectively
(P>0.05). Table 1 describes the proportion of known risk
factors between the study participants and the various blood
parameters.

Serum iron, TIBC and ferritin concentrations:

Table 2 compares the iron status in controls and patients and
a statistically significant difference in the serum iron and
ferritin levels, and TIBC was observed between the study
groups. Also, a significant difference was observed in the
serum levels of iron in the case group on day 8. Sub-group
analyses were conducted to find out the difference in all
these parameters fatality, CPK-MB and LDL/HDL ratio
and were not statistically significant (Table 3).

Discussion

The present study was conducted to explore the association
of serum levels of iron and iron stores in patients with
established coronary artery disease in comparison with age

Table 2. Serum levels of iron, TIBC and ferritin between the study groups

Study groups (n) Ferritin ng/ml [Mean SD)]|

Iron mcg/dl [Mean (SD)]

TIBC mcg/dl [Mean (SD)]

Do Ds D() Ds D0 D8
Controls (20)  164.2 (50.8) NA 93.6 (22.2) NA 354.4 (35) NA
Cases (50) 221.3%(85.9) 226 (85.6) 108.75% (25)  110.2%*% (25.3)  329.1% (41.1)  327.7 (24.3)

*-P<0.05 (statistically significant) by Unpaired 't' test

** - P<0.05 (statistically significant) by Paired 't' test between day 8 and baseline values
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Table 3. Sub-group analyses of serum levels of iron and ferritin and TIBC in the case group

Sub-groups (n) Ferritin ng/ml Iron meg/dl TIBC mcg/dl
[Mean (SD)] [Mean (SD)] [Mean (SD)]

A. Fatality
Non-Fatal (43) 221.3 (85.9) 108.8 (25) 329.1 (41.1)
Fatal (7) 187.5(101.9) 96.6 (26.2) 335.5 (41.5)
B. CPK-MB levels
CPK— MB > 60U/L (12) 213.1(112.9) 98.2 (£27.7) 343.3 (34.4)
CPK- MB < 60 U/L (38) 217.3 (80.5) 109.8 (24.5) 325.4 (42.1)
C. LDL/HDL ratio
LDL/HDL >5 (10) 244.6 (96.9) 116.8 (26.1) 313.7(27.9)
LDL/HDL <5 (40) 209.2 (86.1) 104.6 (25.1) 333.69 (42.7)

(n=50), P>0.05 (not statistically significant) between any of the groups

Table 4. Summary of studies conducted with the similar hypothesis

Study Id:

Study type and participants

Key findings

Bozzini et al,
2002

Case control study; 546 CAD patients
and 303 controls

A slightly higher mean ferritin levels were observed in CAD patients that disappeared after adjusting
for sex and c-reactive protein. The prevalence of high concentrations of stored iron, defined as
ferritin concentrations above the sex-specific upper quintiles of the control distribution, was also
similar in the two groups. No differences in iron markers were found in CAD patients with or without
myocardial infarction.

Aver et al,
2002

Prospective cohort study; 100 CAD
patients

No significant association was observed for the risk of CAD with serum ferritin levels relative risk
0.83 (95% CI: 0.63-1.24). Also, sub-group analysis based on categories of severity of CAD showed
no difference between the groups.

Nough et al, Prospective cohort study; 112 patients A statistically significant higher levels of serum iron (12.944 micromoles/liter and 10.8+5
2006 with CAD and 63 normal healthy micromoles/liter in the CAD group and the control group respectively). Also, a statistically
individuals significant higher levels of serum ferritin [126+75 microgram/liter and 101+75 microgram/liter in
case and control group] were observed
Pormoghaddas Case control study; 212 CAD patients No significant difference in the serum iron was observed between the groups (cases — 106.8+46.9
etal, 2014 and 220 controls micromoles/liter and controls- 107.6+29.6 micromoles/liter). However, a statistically significant
higher level of ferritin was observed in CAD patients (cases — 206.8+156.3 micromoles/liter and
controls — 147.3£132.9 micromoles/liter). Also, and odds ratio of 1.006 [95% CI 1-1.01] and 4.49
(95% CI 1.72-11.70) was observed for serum ferritin and serum ferritin > 200 micromoles/liter.
Klipstein- Nested case control study; 60 CAD and The age- and sex-adjusted risk of MI for subjects with serum ferritin concentrations > or = 200
Grobusch et 112 age and sex matched controls microg/L was 1.82 (95% CI: 0.90, 3.69; P = 0.096). The odds ratio (OR) was 1.26 (95% CI: 0.98,
al, 1999 1.64; P = 0.078) for the highest tertile of serum ferritin and was only slightly altered in a multivariate

model. Risk of MI associated with the highest tertile of ferritin was most evident in current or former
smokers (OR: 1.68; 95% CI: 1.17, 2.47; P for trend = 0.008) and in subjects with
hypercholesterolemia (OR: 1.43; 95% CI: 0.99, 2.11; P for trend = 0.056) or diabetes (OR: 2.41; 95%
CI: 1.12, 7.67; P for trend = 0.027). No association with risk of MI was observed for tertiles of serum
iron, serum transferrin, or total dietary iron.

and sex matched controls. We found out significantly high levels =~ However, this meta-analysis has been attributed with

of' serum iron and ferritin and lower TIBC in the case group. inclusion of studies that had significant heterogeneity and

Many investigators explored to find out the association of iron
status and risk of CAD and the results were contradictory and
Table 4 summarizes the key findings of some of the major
studies. Danesh et al (Danesh, 1999) conducted a systematic
review of published studies involving a total of 7800 CHD cases
and did not find any significant difference in total iron-binding
capacity (risk ratio, 1.0; 95% CI, 0.7 to 1.5) or serum iron (0.8;

differing techniques used for measuring the parameters.
Plausible mechanisms of excess iron causing myocardial
injury include free-radical mediated damage to the
myocardial cells. Further, the cut-off level of serum ferritin
beyond which the risk of CAD increases has not been
clearly established. Although, initial reports emerged from
eastern Finnish men, (Mainous, 2004) that serum ferritin

95% CI, 0.7 to 1.0) and total dietary iron (0.8;95% CI,0.7to 1.1),  concentration higher than 200 microgram/1 had a 2.2-fold

wWwWw.ajpp.in



Asian Journal of Pharmacy and Pharmacology 2016; 2(6): 162-165 165

risk of CAD, this is an area of interest that needs further
exploration.

The study is limited by the fact that it was a case-control study
involving few individuals and the measurement of ferritin levels
in CAD patients has been recently debated due to the fact thatit is
an acute phase reactant protein. (Eftekharietal,2012). Probably,
future studies might focus on evaluating serum soluble
transferrin receptor concentration that would best indicate the
iron status in human beings.

To conclude, we found out significantly higher levels of serum
iron and ferritin in patients with CAD in comparison to age and
sex matched controls. However, large robust studies need to
confirmthe same.
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