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Abstract
Introduction: There have been incompatible evidences about the prognostic value of 
HbA1c on the adverse outcomes in acute coronary syndrome. Also, these data are so 
limited in nondiabetic patients with unstable angina.
Methods: In this cross-sectional study, HbA1c level of 231 nondiabetic patients admitted 
with unstable angina, was measured using high performance liquid affinity chromatography 
(HPLC) at admission. Then transthoracic echocardiography (TTE) was performed for 
evaluation of ejection fraction (EF) using Simpson method.
Results: Our data revealed that HbA1c was significantly higher in patients with EF≤ 50% 
in comparison with EF>50% group (P value=0.01).
Conclusions: HbA1c may be a helpful prognostic marker in nondiabetic patients admitted 
in emergency department with diagnosis of unstable angina.
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INTRODUCTION

Higher level of Glycated hemoglobin A1c (HbA1c) as a 
marker of chronic glucose dysregulation and accelerated 
atherosclerosis has been shown to be a prognostic factor in 
cardiovascular disease and congestive heart failure. More-
over, HbA1c has been suggested as a marker of adverse 
outcomes in the setting of acute coronary syndromes [1-
5]. Stress induced hyperglycemia even in non-diabetics, 
is related with enhanced activation of stress responsive 
kinases and initiation of apoptosis and cardiac cell necro-
sis, which sequentially results in systolic and diastolic dys-
function [6, 7].
Although an association between HbA1c level and adverse 
outcomes has been explained in diabetic patients with acute 
coronary syndromes, there are limited data in nondiabetic 
patients with unstable angina [8].
Therefore, the primary objective of this study was to de-
termine the association of HbA1c levels at admission and 
ejection fraction (EF) in nondiabetic patients with unstable 
angina.

METHODS

This was a cross-sectional study conducted from April 2013 
to March 2014 on patients admitted in coronary chest pain 
unit of Modarres hospital. Those nondiabetic patients di-
agnosed with unstable angina were selected. The exclusion 
criteria were documented diabetes mellitus, ST elevation 

MI (STEMI), None-ST elevation MI (NSTEMI), HbA1c 
≥ 6.5% or Lab test indicative of diabetes mellitus, history of 
definite MI, history of congestive heart failure and history 
of chronic kidney disease.
For each patient with diagnosis of unstable angina [9], 
HbA1c level was determined using high performance liquid 
affinity chromatography (HPLC) at admission. Then trans-
thoracic echocardiography (TTE) was performed to eval-
uate EF using the Simpson method. Finally, patients were 
divided into two groups including EF > 50% and EF ≤ 50%. 
The Institutional Review Board approved the study proto-
col and patients provided informed written consent. Statis-
tical analyses were performed by SPSS statistical software 
(version 16). Independent sample T-test was used for quan-
titative studies. P value < 0.05 was considered statistically 
significant.

RESULTS

In total, 231 patients including 122 males and 109 females, 
with diagnosis of unstable angina entered the study. Mean 
age of patients was 57.1 ± 4.5 years. 130 patients had EF ≤ 
50% and 101 patients EF > 50%. The mean level of HbA1c 
was 5.1% ± 0.43% for all patients. Mean level of HbA1c was 
5.9% ± 0.51% for EF ≤ 50% group and 4.2% ± 0.37% for EF 
> 50% group. Data analysis revealed that HbA1c was sig-
nificantly higher in patients with EF ≤ 50% in comparison 
with EF > 50% group (P value = 0.01). Table 1 shows de-
mographic and biochemical data of the two groups.

DOI: 10.20286/ijcp-010103
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Table 1. Demographic and Biochemical Data of the Two Groups of Non-diabetic Patients With Unstable Angina Including EF ≤ 50% 
Group and EF > 50% Group. HbA1c Was Significantly Higher in Patients With EF ≤ 50% in Comparison With EF > 50% Group

EF ≤ 50% group, N = 122 EF > 50% group, N = 109

Age 59.2 ± 3.3 55 ± 5.8

Gender

Male 63 (51.6%) 59 (54.1%)

Female 59 (48.4%) 50 (45.9%)

HbA1c level, % 5.9 ± 0.51 4.2 ± 0.37

Data in table are presented as Mean ± SD or No. (%)

DISCUSSION

The key finding of the current study was that HbA1c level at 
admission is considerably related with reduced ejection frac-
tion in diagnosed nondiabetic patients with unstable angina. 
Previous studies showed that enhanced HbA1c is related 
with higher cardiovascular risk in patients with and without 
diabetes [8, 10].
Another study on 50 patients with acute coronary syndrome 
including unstable angina, NSTEMI and STEMI determined 
that HbA1c at admission is a strong predictor of LV systolic 
dysfunction as a main adverse event of acute coronary syn-
drome in patients not known to be diabetics [11].
Measurement of glycated forms of hemoglobin presents a 
trustworthy reflection of the level of general glucometabol-
ic status in the prior 8–12 weeks. It can be considered as an 
indicator for diabetic control. There have been inconsistent 
evidences about the prognostic value of HbA1c on adverse 
outcomes in acute coronary syndrome [3-5].
In a study performed in Asian Indians with normal glucose 
tolerance, a strong correlation of HbA1c and cardiovascular 
risk factors was established. Normal glucose tolerance pa-
tients with three or more metabolic abnormalities had the 
highest HbA1c levels and an HbA1c cut off point of ≥ 6.5% 
was found to be effective in predicting both metabolic syn-
drome and coronary artery disease [12, 13].
Our study focused only on patients with unstable angina and 
those with STEMI and NSTEMI were excluded. The study 
results emphasized on relation between HbA1c level as a 
marker of accelerated atherosclerosis and reduced EF on TTE 
in nondiabetic unstable angina patients. Moreover, another 
investigation showed HbA1c level as a predictor of fatal and 
nonfatal cardiovascular events in nondiabetic peritoneal dial-
ysis patients [14].
On the other hand, one study suggested that HbA1c levels 
before admission are not related with short-term cardiovas-
cular outcome in diabetic patients admitted with acute cor-
onary syndrome [15]. This study can serve as a trigger for 
future investigations evaluating association of HbA1c and ad-
verse outcomes in nondiabetic patients with unstable angina 
and developing new prognostic algorithm and cut off points 
for HbA1c in diabetic and nondiabetic patients with unstable 
angina.
Our study showed that HbA1c in unstable angina was con-
siderably higher in nondiabetic patients with EF ≤ 50% in 
comparison with EF > 50% group. This finding emphasizes 
this point that HbA1c may be a helpful prognostic marker 
in nondiabetic patients admitted in emergency departments 

with unstable angina. Nevertheless, detailed data about the 
prognostic role of HbA1c is to somehow controversial, and 
this study with such a relatively small size cannot clarify all 
the remaining doubts.
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Abstract
Introduction: There are more than 18000 thalassemia patients in Iran. In a current study, 
a high rate of mortality in these patients due to heart failure, is shown. Main factors for 
evaluating this disorder in thalassemia patients were their electrocardiograms (EKGs) and 
Serum Ferritin Levels (SFLs).
Methods: We studied the cardiac function in 91 patients (73 major and 18 intermediate 
thalassemia patients) treated in Zafar Thalassemia Center, of whom 35 (38.45%) were 
male and 56 (61.55%) were female. The Factors in this study contains: EKGs, mean 
annual serum ferritin (at least, three SFL had been recorded in each patient treatment file 
in 2009), mean annual hemoglobin (Hb) levels and mean annual hematocrit (Hct) levels 
(average, 12 recorded hematocrit levels during 2009).
Results: Our findings have shown that Q-T interval did not correlate with ferritin (r = 
0.05, P > 0.05). In both patients with LVH and without LVH, there was no significant 
difference in SFL (P > 0.05). Although, the mean rate among the thalassemia patients was 
85.34 ± 12.91, it did not correlate significantly with QRS duration and P-R Interval (r = 
-0.08, P > 0.05). In addition, ferritin did not correlate significantly with QRS duration and 
P-R Interval (r = 0.1, r = 0.05 and P > 0.05, P > 0.05). Furthermore, there was no difference 
in SFL in patients with normal cardiac axis and those with cardiac axis deviation.
Conclusion: There is no correlation between SFL and variations in EKG. Although EKG 
is an available method for checking cardiac function in thalassemic patients, especially 
in developing countries, physicians cannot rely on it for diagnosis or prognosis of 
cardiac failure in thalassemia patients. Therefore, other methods such as MRIT2* and 
Echocardiography are suggested to be used periodically in order to check the cardiac 
function in thalassemia patients.
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INTRODUCTION

Thalassemia is a prevalent inherited blood disorder. According 
to Iranian Thalassemia Society, more than 18000 patients had 
been registered in Iran by 2006. During two last decades, mean 
age of the patients has increased due to the better care. Howev-
er, like other parts of the world, cardiac failure is the most cru-
cial problem among young and teenagers with thalassemia [1, 
2]. Hadaegh F. reported that 21.8% (22.3% women and 18.8% 
men) of thalassemia patients in Tehran (capital of Iran) are af-
fected by different levels of cardiac failure [3]. Therefore, it is a 
prioritized duty of care groups to check cardiac function in all 
patients in order to prevent cardiac failure. The main cardiac 
abnormalities reported in patients with thalassemia are iron 
overload and left ventricular systolic and diastolic dysfunction, 
pulmonary hypertension, valvulopathies, arrhythmias, and 
pericarditis [2]. Its prevalence varies according to the type of 

thalassemia. Even though thalassemia intermedia patients re-
quire less transfusions than thalassemia major patients, they 
are still at risk of cardiac complications. With the introduction 
of new technologies, such as cardiac magnetic resonance T2*, 
the early detection of cardiac iron overload and associated 
cardiac dysfunction can be presently possible. In addition, an 
EKG and a chest radiograph (X-Ray) should also be obtained. 
Two-dimensional echocardiography helps differentiate systol-
ic from diastolic dysfunction. However, MRIT2* is not acces-
sible in all centers where thalassemia is of high prevalence and 
Echocardiography is an expensive method which can be con-
ducted merely with an all - and - out expert [2, 4-6].
Hence, it is not possible to follow thalassemia patients relying 
on both methods in all parts of developing countries like Iran. 
As a result, EKG is used to determine the reliability of prognos-
tication and prevention of cardiac dysfunction in thalassemia 
patients in Iran.
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METHODS

In this study, the heart function in 91 patients (73 major 
thalassemia and 18 intermedia) treated in Zafar Thalassemia 
Center in Tehran, was studied. The patients were between 15 
and 45 years old; 35 (38.45%) of these patients were male 
and 56 (61.55%) were female. EKG of patients was consid-
ered as well as the mean level of annual serum ferritin (at least 
three SFLs had been recorded in each patient treatment file 
in 2009), mean of annual hemoglobin and hematocrit lev-
els (on average, 12 records of the results of hematocrit tests 
during 2009). Serum ferritin and hematocrit levels have been 
found in the patient’s clinical files which are maintained in 
the clinic. A cardiologist has tested patients’ heart function 
using EKG.

Figure 1: PCorrelation Between Ferritin and P-R Interval

Figure 1: Correlation Between Ferritin and QRS Duration

RESULTS

Our findings show that Q-T interval did not correlate with 
ferritin (r = 0.5, P > 0.05). Both in patients with LVH and 
without LVH, there was no significant difference in serum 
ferritin level (P > 0.05). Although the mean rate among the 

thalassemic patients was 85.34 ± 12.91, it did not correlate 
significantly with serum ferritin level (r = -0.08, P > 0.05). 
In addition, ferritin did not correlate significantly with QRS 
Duration and P-R Interval (r = 0.1, r = 0.05 and P > 0.05, P 
> 0.05) (Figs 1 and 2). Furthermore, there was no difference 
between serum ferritin level in patients having normal axis 
and patient with axis deviation.

DISCUSSION

There is no correlation with serum ferritin level and contents 
of Electrocardiogram (EKG). Albeit EKG is an available and 
inexpensive method, especially in developing regions, to 
check patient’s heart function physicians cannot find a logical 
correlation between EKG and ferritin to show whether the 
increase of level of ferritin could affect patient EKG. Further-
more, we are not able to correlate EKG to levels of hemato-
crit. Our findings prove that new methods like MRIT2* and 
Electrocardiography play a vital role in preventing and dis-
criminating heart problems in thalassemia patients. At least, 
in case of patients with thalassemia, EKG cannot be reliable 
to diagnose the dysfunction in heart. Health care decision 
makers should be responsible to furnish new methods and 
make them available and free of charge for all thalassemics.
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Abstract
Introduction: Prognosis of the patients with beta blocker or calcium channel blocker 
induced AV block is not well known  to date. 
Methods: All patients with symptomatic second-degree or third-degree atrioventricular 
block (AV) referred to our institution during one year were recuited prospectively and 
classified in two groups based on drug consumption (beta blocker/calcium channel 
blocker versus none). They were followed for six months and then collected data was 
analyzed.
Results: The study included 49 patients, 28 patients (age 60.1 ± 20, 19 male) did not use 
any beta blocker or calcium channel blocker (No- DU group) and other 21 patients (age 
73.5 ± 10.4, 7 male) receivd beta blocker, calcium channel blocker or both at the time 
of AV block (DU group). No-DU group was significantly younger than DU group. The 
most common atrial rhythm in both groups was sinus. There was no significant difference 
in QRS wideness or ventricular rate. AV block regressed in 43% of the DU group after 
discontinuation of drug for five half-life, but, Mobitz type 2 or complete AV block occurred 
again during six months in 50% of them without consumption of the culprit drug.
Conclusions: More than two third of the patients who developed AV block on beta 
blocker and/or calcium channel blocker needed permanent pacemaker in six months of 
follow- up, so we concluded that the development of AV block was not as benign as it 
seems in these patients.

© 2016. International Journal of 
Cardiovascular Practice.

Submited: 22.07.2015
Accepted: 02.08.2015

Keywords:
Atrioventricular Block
Prognosis
Calcium Channel Blockers

Int J Cardiovasc Pract. 

Apr 2016, Volume 1, Issue 1 (6 - 9)

Original Article

INTRODUCTION

According to ACC/AHA/HRS 2008 Guideline, perma-
nent pacemaker implantation is indicated for third degree 
and advanced second-degree atrioventricular block (AV) 
at any anatomic level associated with symptomatic brady-
cardia or ventricular arrhythmias presumed to be due to 
AV block and also is indicated in symptom-free patients in 
sinus rhythm, with documented periods of asystole great-
er than or equal to 3.0 seconds, any escape rate less than 
40 beat per minute (bpm), or with an escape rhythm that 
is below the AV node (class I) [1]. However, pacemak-

er implantation is generally considered unnecessary if it 
caused by reversible etiologies such as electrolyte abnor-
malities [1].
It is documented that drugs such as calcium channel 
blockers and beta blockers, prolong AV nodal conduction 
and refractoriness in humans may cause AV block [2, 3]. 
But since the significant bradycardia is rare with therapeu-
tic doses in normal heart [4], one of the theories can be 
unmasking of underlying AV node or hiss-purkinje diseas-
es caused by these medications. So prognosis and natural 
history of the patients with drug related AV block need to 
be investigated.

DOI: 10.20286/ijcp-010105



Sayah, et al

7

International Journal of Cardiovascular Practice 

METHODS

This prospective study was designed for assessment of mid 
term prognosis in patients with drug induced AV block. 
The study protocol was reviewed, and approved by the Re-
view Board of Shaheed Rajaei Cardiovascular Medical and 
Research Center, and Iran  University of Medical Sciences 
High Research Council. All patients with symptomatic sec-
ond-degree or third-degree AV block  referring to our institu-
tion between April 2010 and April 2011 were prospectively 
collected. Patients with concomitant myocardial infarction, 
electrolyte abnormalities, digitalis toxicity, vasovagal synco-
pe, and those taking class I or III antiarhythmics were exclud-
ed.
The type of AV block was determined by the surface electro-
cardiogram (ECG). Patients were classified into two groups 
to define a relationship between beta-blocker or calcium 
channel blocker therapy and AV block: (1) patients who 
developed AV block in the absence of drugs that affect AV 
conduction (No-DUgroup), (2) patients in whom AV block 
occurred on beta-blockers or calcium channel blockers ther-
apy (DU-group).
Patients in group 2 were subclassified as follows: (1) patients 
in whom AV block resolved after the discontinuation of drug 
after 5 half-life (Soon-AVB-R) (2) patients in whom AV 
block was not resolved and persisted in spite of discontinu-
ation of drug (Soon-AVB-NR).
All patients were monitored continuously during their hos-
pitalization course until they had improved AV conduction 
within 4-6 days or received an implanted pacemaker (if AV 
block did not resolve). Patients with apparently normal AV 
conduction after discontinuation of drug, were discharged 
and recommended to visit arrhythmia clinic, for evaluation 
of AV conduction with surface ECG. Patients who had pace-
maker placement have been followed in pace maker clinic on 
a regular basis.
Permanent pacemaker was implanted for all of the patients 
with recurrence of AV block during follow-up. Collection and 
analysis of data were authorized by the ethics committee of 
the hospital. Data were expressed as mean ± SD. Student’s T 

test, Chi square test and Fisher’s exact probability test were 
used to analyze the data. Results were considered significant 
at an error probability level of P < 0.05.

RESULTS

Twenty eight of 49 patients who met the criteria and entered 
the study, didn’t use any beta blocker or calcium channel 
blocker (No-DU group). Mean age of this group was 60.1 ± 
20 years, 32.1% were female and 67.9% were male (Table 1).
Other 21 patients with mean age of 73.5 ± 10.4 years (66.7% 
female; 33.3% male) were receiving beta blocker (81%), 
calcium channel blocker (9.5%) or both (9.5%) at the time 
of AV block (DU group). This group was significantly older 
than No-DU group (P = 0.04) and dominantly was female (P 
= 0.02) (Table 1).
Although Sinus rhythm was the most common atrial rhythm 
in both No-DU and DU patients (92.9% and 95.2%, respec-
tively), the degree of AV block seemed to be some what dif-
ferent in both groups. In No-DU group, no patient had Mo-
bitz type I (Wenckebach) AV block, 7.1% had Mobitz type 
2, and 92.9% had 3rd degree AV block compared to 4.8, 33.3 
and 61.9 in DU group, respectively. QRS duration and also 
ventricular rate were not significantly different between both 
groups (Table 1).

Follow-up after Five Half Life of Drug

AV block regressed in 43% (9 of 21) of the DU patients with 
discontinuation of drug after 5 half life (Soon-AVB-R). Mean 
age of this subgroup was 69.7 ± 10 years (55.6% female; 
44.4% male).The remained 57% patients whose AV blocks 
persist in spite of discontinuation of drug (Soon-AVBNR) 
candidate for permanent pacemaker implantation. The mean 
age of this subgroup was 76.4 ± 10 years (75% female; 25% 
male) which was not significantly different from previous 
subgroup. Analysis of these two subgroups didn’t show any 
significant differences in degree of AV block, QRS duration, 
and ventricular rate (Table 2).

Table 1: Comparison Between the Patients Who Were on Medication and Who Weren’t on Medication at the Time of Atrioventricular 
Block

 AV Block During Drug
Therapy, (n = 21)

 AV Block Without
Drugs, (n = 28)

P Value

Age (y) 73.5 ± 10.4 60.1 ± 20 0.04

Male Gender 7 (33.3) 19 (67.9) 0.02

Sinus rhythm 20 (95.2) 26 (92.9) 1.0

Level of block 0.01

Wenckebach 1 (4.8) 0 (0)

Mobitz type 2 7 (33.3) 2 (7.1)

Complete AV block 13 (61.9) 26 (92.9)

QRS duration > 120 msec 12 (57.1) 10 (35.7) 0.16

Ventricular rate < 40 bpm 13 (65) 22 (78.6) 0.34

Data are presented as mean ± SD and No. (%).
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Table 2: Characteristic of the Patients with AV Block on Medication after Discontinuation of Drug for 5 Half Life
AV Block Regressed after Discon-

tinuation of Drug, (n = 9)
AV Block Remained after Dis-
continuation of Drug, (n = 12)

P Value

Age (y) 69.67 ± 10 76.42 ± 10 0.14
Male Gender 4 (44.4) 3 (25) 0.40
Level of block 0.79

Wenckebach 0 (0) 1 (8.3)
Mobitz type 2 4 (44.4) 3 (25)
Complete AV block 5 (55.6) 8 (66.7)

QRS duration > 120 msec 4 (44.4) 8 (66.7) 0.40
Ventricular rate < 40 bpm 4 (44.4) 4 (33.3) 0.67

Data are presented as mean ± SD and No. (%).

Table 3: ECG Characteristics of the Patients Who Were on Medication at the Time of Atrioventricular Block after a 6-month Follow-up
 Drug User-Drug Related AV

Block *
(n = 4)

 Drug User-Non-Drug Related
AV Block **

 (n = 16)

P Value

QRS duration>120msec 2 (50) 10 (62.5) 0.64
Ventricular rate< 40 bpm 2 (50) 4 (26.7) 0.32

*Patients with AV block during drug consumption whose AV block regressed with discontinuation of medication and didn’t relapse in six- 
months of follow- up
**patients with AV block during drug consumption whose AV block didn’t regressed or relapse in six moths of follow - up despite the dis-
continuation of drug.
Data are presented as No. (%).

A Six-month Follow-up

In a six-month follow-up, one of the cases missed, in Soon-
AVB-R group, 50% developed Mobitz type 2 or complete AV 
block that needed permanent pacemaker implantation. On 
the other side, 8.3% (one case) of the Soon-AVB-NRs in the 
absence of drug therapy (with betablocker and/or calcium 
channel blocker) and 3.6% (one case) of No-DUs showed 
disappearance of AV block and restoration of sinus rhythm 
in follow up. (Table 3)
If we pool all the patients with AV block during drug con-
sumption who needed permanent pacemaker implantation 
till six months of follow-up as drug users, not drug related AV 
block group (DU-NDR), and who didn’t need permanent 
pacemaker implantation as drug users, drug related group 
(DU-DR), and compare them, again there will be no signif-
icant differences according to QRS duration or ventricular 
rate.

DISCUSSION

In our study, most of the patients with AV block in No-DU 
was male, but most of the patients in DU was female. This 
can be concluded that increasing female consuming beta 
blockers or calcium channel blocker or these kinds of drugs 
results in increasing AV blocks. However, the main finding of 
our study was that nearly one half of the patients admitted 
in the hospital due to AV block (except those caused by di-
goxin toxicity, myocardial infarction, electrolyte imbalance 
and vasovagal response) was on beta blocker and/or calcium 
channel blocker. Drugs were discontinued in all of these pa-
tients, but in 43% of them, AV block didn’t regress, and in 
50% of them AV block resolved, relapse was seen in less than 
six months. So it seems that about 70% of patients who was 
on beta blocker and/or calcium channel blocker at the time 
of AV block, permanent pacemaker was needed in six months 

of follow-up.
There are few other studies with the same result [5, 6]. A re-
cent study reported that only 15% of AV blocks in patients 
treated with beta-blockers and/or calcium channel blocker, 
is truly caused by these drugs and in others, drug was only 
‘innocent bystanders’ [5]. The authors concluded that as the 
effect of these drugs is slowing down the conduction of SA 
node and AV node and this would decrease conduction block 
in infra- nodal pathways, so in these patients, infra- nodal con-
duction disease expected to be more severe. In our study, we 
couldn’t find any relationship between QRS duration or ven-
tricular rate (as signs of supranodal or infra -nodal disease) 
[7-9] and AV block in drug users; in other word, ECG finding 
of supra or infra nodal block is not a predictor of permanent 
pacemaker requirement in patients who consumes drug and 
are on AV block.
Another study that assessed the prognosis of bradycardia 
related to drugs, evaluated 38 patients with symptomatic 
bradycardia during beta blocker or calcium channel blocker 
consumption, and showed that in 10 of 38 cases, bradycardia 
were not caused by drugs, but were revealed by drugs [10]. 
Interestingly, in this study, if we omit cases with AV block 
from that 31 patients who came with symptomatic sinus bra-
dycardia, 27(87%) patients with bradycardia will be resolved 
by discontinuation of drugs [10].
Comparing these studies, one can argue when a patient re-
ferred due to symptomatic bradycardia on beta blocker or 
calcium channel blockers, if the bradycardia is caused by the 
second or third degree AV block, it is less probably that the 
drug induces and if it is caused by sinus bradycardia it is most 
probably that the drug induces and will regress by discontin-
uation of drug.
Study limitation: 1) We studied 49 cases prospectively and 
this limited numbers of patients prevent subgroup analysis. 
So some important features such as the effect of drug dose, 
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which may be a predictor of reversibility, were not evaluated 
in this study. 2) Although most of the clues in this and previ-
ous studies are compatible with infra -nodal disease of cases 
who developed AV block on beta blocker or calcium channel 
blocker, the studies on electrophysiology is needed.
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Abstract
Introduction: A few studies have focused on diagnostic performance of residents for 
controlling the patients with acute chest pain referring to chest pain units. We aimed to 
assess diagnostic performance of cardiology residents for controlling the patients with 
acute chest pain, considering invasive and non-invasive diagnostic modalities as the key 
standards to confirm or refuse diagnosis of unstable angina.
Methods: One hundred and twenty nine patients with chest pain or angina referring to 
chest pain unit of Modarres hospital between 2013 and 2014 were assessed. The patients 
were categorized into two subgroups. The first group included 23 patients who were 
discharged by the resident in initial evaluation because of ruling-out diagnosis of unstable 
angina, but were assessed non-invasively by exercise test or SPECT as key standards. 
The second group included 106 patients who were hospitalized and admitted to CCU 
by residents’ order and also were assessed invasively by coronary angiography or non-
invasively by exercise test or SPECT.
Results: Overall, of 129 patients, 23 were initially diagnosed not to be necessarily 
hospitalized and thus were discharged by resident’s order. Of those, assessing by SPECT 
indicated positive result in five of 19 patients and by exercise test indicated positive result 
in 1 of 4 patients yielding a sensitivity of 83.3%, a specificity of 17.6%, a PPV of 26.3%, a 
NPV of 75.0%, and an accuracy of 34.8% for assessing disease by resident. The remaining 
106 patients were admitted to CCU ward in accordance with the resident’s order. Among 
those patients, 85 underwent coronary angiography with positive results in 53 patients. 
Also, SPECT was positive in 10 of 19 patients and exercise test was positive in one of two 
patients yielding a sensitivity of 95.3%, a specificity of 0.0%, a PPV of 59.2%, a NPV of 
0.0%, and an accuracy of 57.5%.
Conclusions: For patients with suspicion to unstable angina, the decision of residents 
in chest pain units for discharging or admitting patients suspected to unstable angina is 
accompanied with high sensitivity but unacceptable specificity and thus using supplement 
diagnostic tools such as exercise test or SPECT can be very helpful for diagnosing unstable 
angina.
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INTRODUCTION

Approximately one percent of primary care office visits are 
for chest pain, and 1.5 percent of these patients will have un-
stable angina or acute myocardial infarction [1]. The initial 
goal in patients with chest pain was to determine if the pa-
tient needs to be referred for further testing to rule in or out 
acute coronary syndrome (ACS) and myocardial infarction 
(MI) [2]. The physician should consider patient characteris-
tics and risk factors to help determine initial risk. Algorithmic 
approaches to the diagnosis and workup of the patient with 
chest pain in the office setting have not been specifically stud-

ied [3]. Differentiating ischemic from non-ischemic causes is 
often difficult, and patients with chest pain with an ischemic 
etiology often appear well [4]. As such, the initial diagnostic 
approach should always consider a cardiac etiology for the 
chest pain, unless other causes are apparent.
One recent meta-analysis concluded that the history and 
physical examination were mostly not helpful in diagnosing 
ACS or acute MI in patients with chest pain, especially in a 
low- prevalence setting [5]. Although individual characteris-
tics may not rule in or out a diagnosis, a combination of signs 
and symptoms may increase diagnostic accuracy [6]. In this 
regard, the critical role of physicians admitting the patients 
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and assessing them initially is very important that misdiagno-
sis by the residents in emergency wards may lead to serious 
consequences and disease mismanagement [7, 8]. However, 
a few studies have focused on diagnostic performance of resi-
dents for controlling the patients with acute chest pain refer-
ring to chest pain units. Hence, we aimed to assess diagnostic 
performance of cardiology residents for controlling patients 
with acute chest pain, considering invasive and non-invasive 
diagnostic modalities as key standards to confirm or refuse 
diagnosis of unstable angina.

METHODS

To evaluate initial diagnostic performance of unstable an-
gina by cardiovascular residents in chest pain unit, 129 pa-
tients with chest pain or angina referring to chest pain unit 
of Modarres hospital between 2013 and 2014 were assessed. 
Those patients with diagnosis of STEMI or NSTEMI due 
to evident changes in specific ECG patterns or serial cardi-
ac enzymatic changes were excluded. The patients were cat-
egorized into two subgroups. The first group included 100 
patients who were discharged by the resident in initial eval-
uation because of ruling-out diagnosis of unstable angina, 
but assessed non-invasively by exercise test or SPECT as key 
standards. The second group included 29 patients who were 
hospitalized and admitted to CCU by residents’ order and 
also assessed invasively by coronary angiography or non-in-
vasively by exercise test or SPECT. The study endpoint was 
to assess diagnostic performance of residents in both patient 
groups, considering diagnostic tools as key standards. The 
study protocol was reviewed, and approved by the Review 
Board of Cardiovascular Research Center, Shahid Beheshti 
University of Medical Sciences. For statistical analysis, sen-
sitivity, specificity, and positive and negative predictive val-
ues of residents for the diagnosis of unstable angina were 
calculated using cross-tab analysis. In this regard, the SPSS 
software (IBM Corp. Released 2012. IBM SPSS Statistics for 
Windows, Version 21.0. Armonk, NY: IBM Corp.) was used. 

RESULTS

In total, 129 patients were initially assessed in chest pain unit 
with the mean age of 59.35 ± 10.68 years (ranged 35 to 88 years 
old). Among those assessed, 55.8% were male and 44.2% were 
female. Regarding general cardiovascular risk factors, 62.8% 
were hypertensive, 24.8% had family history of CAD, 5.4% 
were obese, 44.2% had hyperlipidemia, 28.7% were diabetics 
and 30.2% were passive and active smokers. With respect to 
the history of cardiac interventions, 12.4% underwent previ-
ously coronary artery bypass surgery and 14.7% underwent 
previous PCI. Two patients had also history of heart failure. 
Overall, of 129 patients, 23 were initially diagnosed not to be 
necessarily hospitalized and thus were discharged by resident’s 
order. Of those, assessing by SPECT indicated positive result 
in five of 19 patients and by exercise test indicated positive 
result in one of four patients yielding a sensitivity of 83.3%, a 
specificity of 17.6%, a PPV of 26.3%, a NPV of 75.0%, and an 
accuracy of 34.8%. The remaining 106 patients were admitted 
to CCU ward in accordance with the resident’s order. Among 
those patients, 85 underwent coronary angiography with pos-
itive results. Also, SPECT was positive in 10 of 19 patients and 
exercise test was positive in one of two patients yielding a sen-

sitivity of 95.3%, a specificity of 0.0%, a PPV of 59.2%, a NPV 
of 0.0%, and an accuracy of 57.5%. 

DISCUSSION

Timely and accurately diagnosis of unstable angina can poten-
tially affect both early and late consequences of the disease. In 
this regard, physicians in emergency wards and chest pain units 
have critical role. In fact, before basing invasive or non-invasive 
diagnostic modalities, diagnosing and controlling patients by 
the residents on initial manifestations of symptoms have major 
effects on patient’s clinical outcome. However, the diagnostic 
performance of residents in chest pain units, especially in pa-
tients who suspected to unstable angina, remained uncertain. In 
the present study, we focused on two subgroups of the patients 
including the patients discharged without suspicion to unstable 
angina and those who were admitted to CCU wards after initial 
evaluation. In total, an acceptable sensitivity, but very low spec-
ificity for initial diagnosis by the residents indicating improper 
performance in diagnosing the patients suspected to unstable 
angina, was found. In this context, our findings are consistent 
with those of previous studies. In a study by Almas et al. in 
2010, the sensitivity for resident’s diagnosis was estimated to 
be 100%, but a specificity of 54.2% was obtained for diagnos-
ing acute coronary syndrome [9]. In this regard, it seems that a 
combination of the changes in ECG patterns, clinical evidences 
or changes in cardiac biomarkers yielding low accuracy differ-
entiates healthy subjects from patients with unstable angina. As 
shown previously by Goodacre et al. [10] in 2005, the sensitiv-
ity and specificity of ECG for initially assessing unstable angina 
was only 33% and 23%, respectively.
According to our observation, the resident-based diagnosis 
achieved high sensitivity but low specificity to diagnose unsta-
ble angina. In fact, the residents could successfully diagnose the 
patients with exact diagnosis of unstable angina based on the 
positive tests, but, could not correctly differentiate healthy indi-
viduals with the negative tests. This inability can be due to inap-
propriate educational or practical programs, prolonged clinical 
shifts leading to high workload or low diagnostic performance 
of ECG changes in final diagnosing unstable angina. Thus, it can 
be proposed that using diagnostic tools, especially non-invasive 
tools for initially assessing patients suspected to unstable angi-
na, is necessary in initial evaluation in chest pain units.
In conclusion, for patients with suspicion to unstable angina, 
the decision of residents in chest pain units for discharging or 
admitting patients suspected to unstable angina is accompanied 
by high sensitivity but unacceptable specificity and thus using 
supplement diagnostic tools such as exercise test or SPECT that 
can be very helpful for diagnosing unstable angina.
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Abstract
Introduction: Pulmonary hypertension (PHT) is a common complication in 
β-thalassemia. We aimed to determine the prevalence of PHT and its main indicators in 
patients with β thalassemia Major (TM) and β-thalassemia Intermedia (TI), considering 
left ventricular function.
Methods: Pulmonary hypertension (PHT) is a common complication in β-thalassemia. 
We aimed to determine the prevalence of PHT and its main indicators in patients with β 
thalassemia Major (TM) and β-thalassemia Intermedia (TI), considering left ventricular 
function.
Results: The overall prevalence of PHT in TM and TI group was estimated to be 35.2% 
and 29.3%, respectively; while reduced LVEF was evident in 22.7% and 10.1% of patients 
with TM and TI, respectively. No significant correlation was observed between mean 
PAP and LVEF in the patients with TI (Pearson coefficient = -0.096, P value = 0.345); 
while, an adverse association was revealed between mean PAP and LVEF in patients with 
TM (Pearson coefficient = -0.227, P value = 0.033). Upon univariate analysis, the only 
significant association was observed between LVEF and pulmonary hypertension among 
TM patients (P value = 0.001).Our results did not indicate that male gender and aging may 
affect the development of PHT.
Conclusions: According to our findings, a considerable proportion of patients with TM 
and TI may have PHT. We detected an adverse association between mean PAP and LVEF 
in patients with TM. Left ventricular function was reduced in patients with PHT among 
TM group.
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INTRODUCTION

β-thalassemia is an inherited hemoglobin disorder which 
results in chronic hemolytic anemia. Depending on the 
clinical severity, two forms are distinguished, including 
β-thalassemia Major (TM) and β-thalassemia Intermedia 
(TI) [1]. While TM is characterized by severe anemia 

starting from the first year of life and therefore requiring 
lifelong transfusion therapy for survival, the TI form has 
a later clinical onset with a milder anemia that permits 
survival without regular transfusions and a longer life ex-
pectancy [2-4]. The diverse clinical severity of TM and 
TI and the different therapeutic approaches lead to a wide 
variety of clinical phenotypes. Findings regarding cardiac 
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status in these types of β-thalassemia are not completely 
comparable in both forms [5, 6]. 
With regard to the cardiac complications of β-thalassemia, 
Pulmonary Hypertension (PHT) is a common complica-
tion, especially among patients with TI [7]. It is consid-
ered to be the primary cause of congestive heart failure in 
such patients [8]. However, the majority of patients with 
increased Pulmonary Arterial Pressure (PAP) are asymp-
tomatic [9]. Even, most of the patients may have normal 
left ventricular function in spite of severe PHT. Therefore, 
this condition is often unrecognized until patients devel-
op heart failure and/or hypoxemia [10-12].
There is paucity of data regarding the prevalence of PHT 
in both forms of β-thalassemia and also its main determi-
nants. In this line, the present study aimed to determine 
the prevalence of PHT and identify its main indicators in 
patients with TM or TI, considering normal or reduced 
left ventricular function. 

METHODS

In this cross-sectional study performed at Firoozgar Hospi-
tal and Zafar Thalassemia Center in Tehran, patients with 
TM or TI referred between January 2009 and May 2009 
were selected by simple sequential non-random sampling 
and enrolled into the study. In general, 187 consecutive 
patients without previous history of any cardiovascular 
or pulmonary disease (i.e. chronic obstructive pulmonary 
disease or ischemic heart disease) were selected. The Insti-
tutional Review Board (IRB) of Iran University of Medical 
Sciences (IUMS) approved the study protocol and patients 
provided informed written consent. Baseline characteristics 
including demographics and disease duration were collect-
ed by interviewing or reviewing medical records. Then, all 
participants were referred to Firoozgar Hospital for echo-
cardiography evaluation in order to determine Pulmonary 
Artery Pressure (PAP) and Left Ventricular Ejection Frac-
tion (LVEF). In this regard, PHT was defined as mean PAP 
higher than 25 mmHg. Also LVEF less than 50% was con-
sidered as left ventricular dysfunction in β-thalassemia pa-
tients. Echocardiography was performed by the same phy-

sician for all of the patients. Results were reported as mean 
± standard deviation (SD) for the quantitative variables 
and percentages for the categorical variables. The groups 
were compared using the Student’s t-test for the continu-
ous variables and the chi-square test (or Fisher’s exact test 
if required) for the categorical variables. Odds ratio (OR) 
and 95% confidence intervals (CI) were calculated. Asso-
ciation between the quantitative variables was examined by 
the Pearson’s correlation coefficient test. P values of 0.05 or 
less were considered statistically significant. All the statisti-
cal analyses were performed using SPSS version 13.0 (SPSS 
Inc. Released 2005. SPSS for Windows, Version 13.0. Chi-
cago, SPSS Inc.).

RESULTS

In the present study, 187 patients -88 in TM group and 
99 in TI group - were studied among whom 46.6% and 
50.5% were male, respectively. Patients in the TM group 
were significantly younger compared to the TI group (P 
value < 0.001). Table 1 shows some of the demographic 
and clinical characteristics of the patients in both groups.
The overall prevalence of PHT in TM and TI groups was 
35.2% and 29.3%, respectively. Left ventricular dysfunc-
tion based on reduced LVEF was also evident in 22.7% 
and 10.1% of patients with TM and TI, respectively. In 
patients with TI, prevalence of PHT in the subgroup with 
normal LVEF was 21.3% and in those with reduced ven-
tricular function was 20.0% (P value = 0.921). In fact, the 
linear correlation between PAP and LVEF was not signif-
icant (Pearson coefficient = -0.096, P value = 0.345). In 
TM group, the overall prevalence of PHT in normal left 
ventricular function group was 13.2% and in left ventric-
ular dysfunction group was 25% (P value = 0.294); while, 
an inverse correlation was revealed between mean PAP 
and LVEF in this group of patients (Pearson coefficient = 
-0.227, P value = 0.033). Table 2 shows the univariate as-
sociation of PHT with gender, age and LVEF among both 
TM and TI patients. In this regard, the only significant as-
sociation was observed between LVEF and PHT among 
TM patients (P value = 0.001).

Table 1: Comparison of demographics as well as pulmonary artery pressure (PAP) and left ventricular ejection fraction among thalas-
semia major (TM) and thalassemia intermedia (TI) groups (TM: thalassemia major, TI: thalassemia intermedia, PAP: pulmonary artery 
pressure, LVEF: left ventricular ejection fraction). 

Variable TM TI P value

Sex 0.66

Male 41 (46.6) 50 (50.5)

Female 47 (53.4) 49 (49.5)

Age (y) 24.93 ± 5.56 33.28 ± 11.23 0.001

PAP (mmHg) 31.4 ± 11.08 34.26 ± 18.08 0.20

LVEF (%) 55.81 ± 13.21 58.85 ± 9.53 0.07

Data are presented as mean SD and No. (%).
TM: Beta-thalassemia major; TI: Thalassaemia intermedia; PAP: Pulmonary Artery Pressure; LVEF: Left ventricular ejection fraction
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Table 2: The Univariate associations between Pulmonary Hypertension (defined as PAP>25 mmHg) and Gender, Age and LVEF among 
thalassemia major (TM) and thalassemia intermedia (TI) patients (TM: thalassemia major, TI: thalassemia intermedia, LVEF: left ven-
tricular ejection fraction, PAP: pulmonary artery pressure).

TM TI

PAP > 25 mmHg PAP < 25 mmHg P value PAP > 25 mmHg PAP < 25 mmHg P value

Sex 0.84 0.55

Male 14 27 16 34

Female 17 30 13 36

Age( y) 24.1 ± 5.2 25.4 ± 7.2 0.42 30.5 ± 11.4 34.5 ± 10.9 0.13

LVEF (%) 53.0 ± 14.9 60.8 ± 7.0 0.001 54.9 ± 9.8 58.6 ± 9.4 0.67

Data are presented as mean SD and No. (%).
TM: Beta-thalassemia major; TI: Thalassaemia intermedia; LVEF: Left ventricular ejection fraction

DISCUSSION

In this study, the prevalence of PHT in the TM group was 
35.2% and in the TI group was 29.3%, which was not sig-
nificantly different. The obtained prevalence of PHT in our 
survey was in the range published in most of the previous re-
ports. In a study by Vlahos et al. [13], PHT was observed in 
18.5% of TM patients and in another study by Aessopos et 
al. [14], PHT prevalence was estimated to be 23% in patients 
with TI. Generally speaking, it could be concluded that PHT 
is a partially common finding in both forms of thalassemia, 
even more frequent in TI patients.
Another important finding of our study was that PAP and 
LVEF were not associated in our patients. Also, the prev-
alence of PHT is independent to left ventricular function 
state in both types of β-thalassemia. Thus, prevalence of 
PHT in patients with normal left ventricular function and 
those with impaired ventricular function is not different 
that is consistent with most of the previous studies. Vlahos 
et al. [13] similarly showed that despite normal systolic and 
diastolic ventricular function, 18.5% of TM patients had 
PHT. In another study by Aessopos et al. [14], despite the 
high prevalence of PHT 60%, right heart failure was detect-
ed in only 5% of patients and left ventricular dysfunction 
was reported in none. Aessopos also indicated no cases of 
left ventricular dysfunction in thalassemia patients with 
PHT [4]. Also, upon univariate analysis of our data, the 
only significant association was observed between LVEF 
and pulmonary hypertension among TM patients. Our re-
sults did not indicate that male gender and aging may affect 
the development of PHT. 
In summary, our obtained prevalence of PHT is reported in 
most of the previous observations and a considerable propor-
tion of patients in both TM and TI groups had PHT that was 
more prevalent in the former group. We detected an adverse 
association between mean PAP and LVEF in patients with 
TM. Left ventricular function was reduced in patients with 
PHT among TM group.
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Abstract
Different types of supraventricular tachycardia have been reported in patients with history 
of surgical repair of Tetralogy of Fallot. This report presents appearance of focal atrial 
tachycardia during radiofrequency ablation of the cavotricuspid isthmus in typical atrial 
flutter.
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INTRODUCTION

Supraventricular tachycardia occurs in about 20% of patients 
with previous surgical Tetralogy of Fallot (TOF) repair [1, 
2]. Increased right atrial pressure due to chronic right ventric-
ular pressure overload and anatomical obstacle due to atriot-
omy scar can cause atrial arrhythmias, mainly cavotricuspid 
(CTI)-dependent atrial flutter (AFL) and non-CTI-depen-
dent AFL around the atriotomy scar or both [3].
Radiofrequency ablation of these arrhythmias has been re-
ported in this group of patients. Electroanatomical mapping 
has an important role in identification of reentry circuits in 
patients with postoperative right atrial incisional scar and flut-
ter and it is necessary to ablate both scar-related and typical 
AFL to prevent long-term recurrence [4].

CASE PRESENTATION

A 31-year-old man who performed total surgical correction 
of TOF at 5 years old, was referred for catheter ablation of 
persistent typical AFL. His baseline electrocardiogram re-
vealed negative flutter waves in leads II, III, aVF, V5 and V6, 
and positive waves in lead V1 consistent with typical coun-
terclockwise AFL with 4:1 AV conduction and right bundle 
branch block (RBBB) pattern.
A decapolar catheter was advanced with its proximal 9 and 
10 poles placed in the proximal coronary sinus (CS) and a 
duodecapolar halo catheter was positioned along the tricus-
pid annulus, such that the distal bipole of the halo catheter 

was in the low lateral right atrium.
The atrial activation sequence and entrainment mapping 
were compatible with typical counterclockwise AFL. Lin-
ear radiofrequency ablation of CTI during arrhythmia 
was performed which resulted in termination of AFL, but 
appearance of another arrhythmia (change in atrial cycle 
length from 300 milliseconds to 326 milliseconds and with 
a different sequence of atrial activation) without restoration 
of sinus rhythm. P waves became positive in leads II, III and 
aVF and biphasic in lead V1 (Fig. 1A). This arrhythmia was 
compatible with focal atrial tachycardia as the atrial activa-
tion accounted for less than 60% of atrial cycle length [5]. 
Activation mapping was performed conventionally and ar-
rhythmia was successfully ablated at the lateral of right atri-
um where the earliest activation signal achieved (96 milli-
seconds) (Fig. 1B).

DISCUSSION

Change of the first arrhythmia without restoration of the 
sinus rhythm can be described by different theories. It is 
probable that the second arrhythmia started de novo at the 
termination of the first arrhythmia. The other theory is that 
both arrhythmias were presented initially, but as the AFL rate 
was faster than the atrial tachycardia, the second arrhythmia 
could not be manifested. In this theory, one can argue that 
the mechanism of atrial tachycardia was mircoreentry (may-
be around previous surgical scar of lateral atriotomy), so AFL 
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Figure 1: A) Termination of atrial flutter (300 ms) and appearing of focal atrial tachycardia (CL = 326 ms) during ablation of cavotricuspid 
isthmus. Note Change of intracardiac sequence and cycle length, and P wave morphology. B) Termination of focal atrial tachycardia during 
radiofrequency application in lateral of right atrium. Signal in ablation catheter is 96 ms earlier than surface P wave.

entrained the cycle of the micro reentry, but could not ter-
minate it, or if the mechanism of atrial tachycardia was au-
tomaticity, due to a lower rate, it was hidden under AFL. 
Although it is difficult to define the mechanism of a focal AT, 
some principles may help to find that. Initiation and termina-
tion with programmed atrial stimulation and insensitivity to 
adenosine can be in favor of reentrant mechanism. Criteria 
for entrainment may be useful to prove the mechanism of re-
entrant, but due to small circuit size, it is difficult to demon-
strate. By the way, regardless of the mechanism of focal atrial 
tachycardia, ablation can be performed with mapping the 
tachycardia focus. In our case we did not try to find out the 
main mechanism and just found its focus and ablated it [6].
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Abstract
ST elevation in aVR in conjunction with diffuse ST depression in precordial leads may 
indicate occlusion of very proximal portion of the left anterior descending artery. We 
present a 54-year old man, with crushing retrosternal pain and ST-segment elevation only 
in aVR lead and diffuse ST-segment depression in inferior, lateral and precordial leads. The 
patient was scheduled for emergent coronary angiography, which showed that left anterior 
descending (LAD) artery was cut off at very proximal portion and urgent CABG was 
performed for the patient.© 2016. International Journal of 

Cardiovascular Practice.
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INTRODUCTION

ST elevation in aVR lead has precise significance in ECG in-
terpretation. This finding could be supportive in diagnosis of 
myocardial infarction due to left main coronary artery occlu-
sion. However, this finding may be overlooked in emergency 
units, particularly in the absence of ST segment abnormali-
ties like ST elevation in other leads. ST elevation in aVR in 
conjunction with diffuse ST depression in precordial leads 
may be a sign of occlusion of very proximal portion of the left 
anterior descending artery.

CASE PRESENTATION
A 54-year old man, without previous history of ischemic 
heart disease referred to our hospital with crushing retroster-

nal pain with radiation to lower mandible and cold sweating, 
from 3 hours before. 12 lead ECG revealed ST-segment ele-
vation only in aVR lead and diffuse ST-segment depression in 
inferior, lateral and precordial leads. The patient was sched-
uled for emergent coronary angiography, which showed that 
left anterior descending (LAD) artery was cut off at very 
proximal portion and well-developed optus marginal (OM) 
artery was cut off at proximal portion with no ante grade run 
off. Urgent CABG was performed for the patient (LIMA on 
LAD and one SVG on OM).
The patient had no complication after CABG. Transthoracic 
echocardiography revealed ejection fraction of 40% and dis-
charged one week later with ASA 80 mg daily, atorvastatin 
40 mg, captopril 12.5 mg twice daily and carvedilol 6.25mg 
twice daily.

Figure 1: A, 12 lead ECG Revealed ST-segment Elevation Only in aVR Lead and Diffuse ST-segment Depression in Inferior, Lateral and 
Precordial Leads. B, Emergent Coronary Angiography Which Showed That Left Anterior Descending (LAD) Artery Was cut off at Very 
Proximal Portion and Well-developed Optus Marginal Artery Was Cut off at Proximal Portion With no Ante Grade Run off
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DISCUSSION

ST elevation in aVR lead has particular importance in ECG 
interpretation. This finding could be helpful in diagnosis of 
myocardial infarction due to left main coronary artery oc-
clusion. However, this finding may be ignored in emergency 
units, especially in the absence of ST segment abnormalities 
like ST elevation in other leads [1, 2].
ST elevation in aVR in conjunction with diffuse ST depres-
sion in precordial leads may indicate occlusion of very proxi-
mal portion of the left anterior descending artery [3].
This is a challenging condition, particularly in centers that are 
not equipped for emergent coronary angiography and angio-
plasty. Therefore, the only therapeutic revascularization option is 
thrombolytic agent. On the other lead, complications of throm-
bolytic agents including bleeding catastrophes is not inevitable 
and it is a difficult and challenging decision to use thrombolytic 
agents in the setting of single ST-segment elevation in aVR lead 
and diffuse ST-segment depression in other leads. Last updated 
guidelines recommended class IIb for administration of throm-
bolytic in this challenging circumstance [4, 5].
As a conclusion, emergency clinicians and cardiologists 
should be familiar with the importance of ST-segment eleva-
tion only in aVR lead, especially in conjunction with diffuse 
ST segment depression in other leads, which could be indica-
tive of LAD occlusion in the setting of myocardial infarction.
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