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CASE :

• 67 YEARS OLD MAN WITH TCP , WAS REFFERED TO 
YOUR HOSPITAL  (NON PCI CAPABLE)

• EKG : ST ELEVATION IN ANTERIOR LEADS.

• TRANSFER TO PCI CAPABLE CENTER IN THE TIMELY 
MANNER IS NOT POSSIBLE 



• CVRF: SMOKING

• DH: NEG

• VITAL SIGN : ACCEPTABLE

• YOU DECIDE TO ORDER RETEPLASE FOR HIM , (NO 
CONTRAINDICATION FOR FIBRINOLYTIC )



In  emergency ward 

Pretreatment

Anticoagulant

First Step 

STE

MI

Anti platlet



• YOU ARE GOINIG TO BE ASKED ABOUT SOME 
QUESTIONS BY YOUR ASSISSTANT

• WE START WITH ASPRIN



WHICH DOSE AND FORM OF ASA DO YOU 

RECOMMEND(CHEWABLE)?

1. 4*80mg 

2. 3*100mg 

3. 1*325 mg 

4. No difference





IF HE EXPERINCED VF AND  INTUBATED, WHAT DO YOU DO NOW?

I. Crush tablets , and use NGT

II. IV form of ASA

III. Solution of ASA

IV. All of above are correct

WHICH DOSE?



Which form of aspirin is the fastest to inhibit platelet 
aggregation in emergency department patients 

chewable aspirin may be faster than soluble aspirin at 
decreasing the amount of time to achieve platelet inhibition in a 
patient. 

Soluble aspirin is faster than whole solid aspirin, which is faster 
than enteric-coated aspirin

Emerg Med J 2015 32: 823-826 



Adjunctive Antithrombotic Therapy to Support Reperfusion With 
Fibrinolytic Therapy                                                       AHA guideline





IF HE WAS ON MAINTANANCE DOSE OF ASA
DO YOU RELOAD ASA  AGAIN 

1. YES

2. NO



SCAI Expert Consensus Statement:
Evaluation,Management, and Special Considerations of Cardio-OncologyPatients in the 
Cardiac Catheterization Laboratory

Catheterization and Cardiovascular Interventions 87:E202–E223 (2016)



IF HE IS ON RIVAROXABAN 20mg ONCE DAILY BECAUSE OF 
TRANSIENT AF 

WHAT IS YOUR PLAN FOR LOADING OF ANTI PLATLET ?

1. Load and then maintenance

2. Order with no loading dose

3. Wait for loading  until 12 hours of last dose of RIVA
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GAMES OF THRONES  

Speaker:
c

TP



With  fibrinoltic





STEMI
Periprocedural and post-procedural antithrombotic therapy 

in patients undergoing primary percutaneous coronary intervention



www.escardio.org/guidelines
2020 ESC Guidelines for the management of acute coronary syndromes in patients presenting without

persistent ST-segment elevation (European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa575)

©
E

SC

Recommendations for antithrombotic treatment in
non-ST-segment elevation acute coronary syndrome patients 
undergoing percutaneous coronary intervention (2)

Recommendations Class Level

Antiplatelet treatment (continued)

• Ticagrelor irrespective of the planned treatment strategy 

(invasive or conservative) (180 mg LD, 90 mg b.i.d.).
I B

• Clopidogrel (300–600 mg LD, 75 mg daily dose), only when prasugrel or 

ticagrelor are not available, cannot be tolerated, or are 

contraindicated.

I C

Prasugrel should be considered in preference to ticagrelor for NSTE-ACS 

patients who proceed to PCI.
IIa B

GP IIb/IIIa antagonists should be considered for bail-out if there is evidence 

of no-reflow or a thrombotic complication.
IIa C



Why Potent P2Y12i

 More Potent
 Faster Onset



Why Ticagrelor P2Y12i

Ticagrelor

Prasugrel

Clopidogrel

Intermediate metabolite

Pro-drug

CYP-dependent

oxidation

CYP1A2

CYP2B6

CYP2C19

CYP-dependent

oxidation

CYP2C19

CYP3A4/5

CYP2B6

Active compound

No need for metabolic activation



Why Ticagrelor P2Y12i



Switching
Hospital Admission

• ALL ACS Patients
• Early after hospital admission
• Irrespective of timing and loading 

dose of clopidogrel
• Unless ticagrelor contraindication



Ticagrelor in ESC guidelines

• STEMI:

• NSTEMI:

• Stable angina:
• PCI In specific high risk situations:



IF HE IS ON CLOPIDOGREL  BECAUSE OF PCI ON RCA SINCE  6 MONTHS AGO,
DO YOU RELOAD PLAVIX BEFORE FIBRINOLYTIC THERAPY?

1. YES

2. NO



Clopidogrel reloading for patients with acute myocardial infarction 
already on clopidogrel therapy

ACTION Registry-GWTG from 2009 to 2014. 

Among the 12 366 patients on pre-admission clopidogrel therapy who were admitted with STEMI, 9369 (75.8%) received a 
loading dose. Of 39 158 patients with NSTEMI, 10 144 (25.9%) were reloaded. Reloaded patients were younger, had fewer 
comorbid conditions, and were more likely to be treated with primary PCI (STEMI) or an early invasive strategy (NSTEMI). 

Risks of major bleeding were not significantly different between patients with and without reloading, whether 

presenting with STEMI (OR 0.98, 95% CI 0.85–1.13) or NSTEMI (OR 1.00, 95% CI 0.90–1.11). 

Among STEMI patients, clopidogrel reloading was associated with lower risks of in-hospital mortality (OR 0.80,

95% CI 0.66–0.96), however no significant mortality difference was observed among NSTEMI patients (OR 1.13, 

95% CI 0.93–1.37).

Conclusion

.We did not observe increased bleeding or mortality risk with clopidogrel reloading, 

therefore reloading could be safe for most MI patients

European Heart Journal, Volume 39, Issue 3, 14 January 2018,
.



Antiplatelet therapy with fibrinolysis

P2Y12 inhibitors after fibrinolysis

30
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Guideline recommendations 31



» Based on the available RCTs, there is insufficient evidence to 

support or refute improved outcomes with ticagrelor or 

prasugrel in patients with STEMI treated with thrombolytics.

32



TREAT trial 33



Guideline recommendations 36



Ticagrelor Considerations
Morphine, vomiting, and dyspnea

37
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“
Ticagrelor and Morphine

38



Pain may be related to larger infarct . 

•severe pain also delays gastric emptying ,  which

diminish the effect of p2y12 .

The most important side effect of morphine is vasodilation especially in pulmonary 
vessels, which is beneficial for ACS by reducing preload. 

•But when morphine is washed out , suddenly preload is increased and patient is 

still in critical moments , when morphine is washing out , some other 
medication with pulmonary vessels vasodilation is administered .



Ticagrelor and Morphine 40



Plasma levels of ticagrelor 0.5, 1, 2, 4, 6, and 24 hours after the administration of a 

180-mg loading dose of ticagrelor 41



Morphine and Ticagrelor

» As vomiting is a common adverse effect of opioids, and moreover, opioids are 

associated with reduced platelet inhibition.

» This analysis supports the search for alternative pain relievers for opioids in the 

acute phase of STEMI. Acetaminophen may be a suitable alternative, as 

presented in the main analysis of the ON-TIME 3 trial.

» If opioids are still being considered (eg, persistent pain despite adequate 

treatment), use of metoclopramide might help to limit the adverse effects of 

opioids on platelet inhibition.

42



Metoclopramide Administration as a Strategy to Overcome MORPHine-ticagrelOr
Interaction in PatientS with Unstable Angina PectorIS-The METAMORPHOSIS Trial.

Conclusion:, the co-administration of metoclopramide in patients 
presenting with unstable angina and treated with morphine, has a 
beneficial effect on the of ticagrelor and its metabolite; however, its 
impact on ST-elevation myocardial infarction patients requires further 
investigation.

***  morphine +/- prokinetic and Paracetamol (acetaminophen)

a GP IIb/IIa antagonist, or cangrelor, to cover an 8-hour delay in its 
onset of action when an opiate is given concurrently

•Thromb Haemost. 2018 Dec;118(12):2126-2133.

https://www.drugs.com/monograph/acetaminophen.html
https://www.ncbi.nlm.nih.gov/pubmed/30453344/


Morphine and Ticagrelor Interaction in Primary Percutaneous Coronary Intervention 
in ST-Segment Elevation Myocardial Infarction: ATLANTIC-Morphine

Conclusions: Morphine-treatment was associated with increased 
GP IIb/IIIa inhibitor use, less pre-PCI TIMI 3 fow, and more 
bleeding. 

Judicious morphine use is advised with non-opioid analgesics 
preferred for non-severe acute pain.

•Am J Cardiovasc Drugs. 2019 Apr;19(2):173-183.

https://www.ncbi.nlm.nih.gov/pubmed/30353444


2021TCT



If 40 min after loading, he has vomiting, what is your plan?

» 1. Need to reload 

» 2. No need to reload

Is there any timetable cut-off?

46
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Conclusions

» This analysis presented that vomiting in the early hours 

of STEMI was associated with lower plasma levels of 

ticagrelor and higher levels of platelet reactivity.

» This analysis supports reloading with a ticagrelor 

loading dose and/or treatment with intravenous platelet 

inhibitors, such as cangrelor or GPIs, in STEMI patients 

who vomit.

48



» In vomiting patients, it is necessary to record how much time has passed since 

the administration of oral drugs and to describe the possible presence of 

undissolved tablets in vomit . In such cases, DAPT re-loading should be 

considered individually.

» Moreover, crushing ticagrelor tablets or simultaneous intravenous 

metoclopramide administration may reduce this side effect. Both strategies have 

been proven to increase the availability of the drug and its antiplatelet effect .

» Recently available ticagrelor in soluble tablets could also be administered in 

vomiting or unconscious patients.

49



Giving crushed prasugrel tablets in the ambulance to STEMI patients with planned 
primary PCI does not improve reperfusion rates compared with giving the tablets 

whole, according to results of the COMPARE CRUSH trial.
No Differences in Clinical Endpoints







“
Ticagrelor and Dyspnea

53



Dyspnea in PLATO 54
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Clopidogrel= 7.8%     

• Discontinuation= 0.1%

Ticagrelor= 13.8%

• Discontinuation= 0.9%



Dyspnea





Our experience
Total case 108 

Age Mean:60  (37-78) 

 

Male 65  (60%) 

Female 43  (40%) 

 

STEMI 45  (41%) 

UA 27  (25%) 

NSTEMI 36  (34%) 

 

HTN 30  (28%) 

DM 36  (34%) 

Dyspnea 29  (27%) 

Mild 20  (24%) 

Severe 3  (2%) 

 

Stent Thrombosis 0 

Bleeding  

ICH 1  (0. 9%) 

Hematuria 2  (1.8%) 

Skin ( rash ) 1  (0. 9%) 

BradyCardia - 

  

Discontinue  6 (5.5%) 

ICH 1 

SEVERE DYSPNEA 3 

LV Clot 1 

Skin rash( diffuse) 1 
 



Ticagrelor-related dyspnea and altitude 59



Findings

» Patients with de novo ACS 

» Admitted to two centers at a low altitude (18 and 25 m, n = 65) and two 

centers at a high altitude (1313 and 1041 m, n = 136). 

» There were no significant differences in cardiac risk factors, concurrent 

medications, or procedural variables between the two groups. 

» Dyspnea developed during hospitalization in 53 (38%) patients from 

high-altitude centers and in 13 (20%) patients from low-altitude 

centers (66 patients represented 32% of the total ACS cohort).

60



Diagnostic algorithm 61



“
Ticagrelor in patients with Pericarditis

62



63Case presentation

» Probable symptoms of pericarditis 





DESCALTE & LOAD CLOPIDOGREL 

PLAN : High dose ASA + clopidogrel







Guideline recommendations 68





BETA  BLOCKERS



Elevated heart rate is associated with acute ischemic events in
patients with CHD1
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ST – segment depression

Heart rate was  
significantly elevated  

in the hour  
proceeding an acute  

ischemic event1

1. Kop WJ et al. J Am Coll Cardiol. 2001;38(3):742-9.

Observational study of 19 men  
with stable CHD undergoing 48-

hour ambulatory ECG monitoring1



Sympathetic overdrive increases the risk of cardiovascular and all-
cause mortality in patients with CHD1,2
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Overall mortality

Cardiovascular mortality p<0.0001 overall for both  
all-cause and CV mortality

Long-term follow-up of the Coronary Artery Surgery
Study (N=24,913 followed for a median of 14.7 years)2

Predictive capacity of resting heart rate was independent of concomitant  
hypertension, diabetes, smoking, LVEF and number of diseased coronary  

vessels1,2

1.00 1.00

1.

2.

Fox K et al. J Am Coll Cardiol. 2007;50:823-30  

Diaz A et al. Eur Heart J. 2005;26:967-74.



Sympathetic overdrive increases the risk of major cardiovascular
events in patients with stable CHD1
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N at risk by baseline heart rate group

≥ 70 bpm 2007 1969 1901 1842 1778 966

< 70 bpm 7573 7450 7294 7110 6916 3533

Heart rate ≥ 70 bpm

Heart rate < 70 bpm

HR = 1.38 (95% CI 1.19-1.59)

p < 0.0001

Post-hoc analysis of the Treating to New Targets (TNT) Trial  
(N=9580 followed for a median of 4.9 years)1

• A heart rate ≥70  
beats/min was  
associated with a  
significantly higher  
incidence of major  
cardiovascular events  
during follow-up than a  
heart rate of <70  
beats/min1

• Every 10-beats/min  
increase in heart rate  
increased the risk of a  
major cardiovascular  
event by 8%1

1. Ho JE et al. Am J Cardiol. 2010;105:905-11.



30-Day & 1-Year All-Cause and CV Mortality in Patients  
with STEMI lower in the group of: immediate β-blockade

Benefit of immediate beta-blocker therapy on mortality in patients
with ST-segment elevation myocardial infarction

Hirschel MM et al. Crit Care Med 2013; 41:1396–1404

N= 664

Analyzing all-cause mortality with regard to different  
reperfusion strategies, the decrease of mortality of the  
immediate β-blocker group was consistent in the group of  
patients who were treated with primary PCI (p = 0.009)

Interventions:
Oral administration of 2.5 mg bisoprolol:
• within 30 min after the first ECG: immediate β-

blockade or
• 24 hours after acute myocardial infarction:

delayed β-blockade

Conclusion: Immediate β-blocker administration with low-dose bisoprolol in the emergency setting is  
associated with a reduction of all-cause and cardiovascular mortality in patients with ST-segment  
elevation myocardial infarction and seems to be superior to a delayed β-blockade in our patient cohort



Effect of early bisoprolol administration on ventricular arrhythmia  
and cardiac death in patients with non-ST elevation myocardial  
infarction

Patient outcome in early and late groupLow-dose oral bisoprolol (1.25–2.5 mg)
• within 4 h: Early Group
• within 5–24 h: Late Group

N=399

The early group had significantly  
fewer ventricular arrhythmias cardiac  
deaths and consequently MACE than  
the late group

Maclean E, et al. Heart Asia 2015;7:46–51



Low-dose oral bisoprolol administered to patients with NSTEMI  
within 4 h of admission may be protective and lead to reduced  
inpatient MACE.

Regression plot showing hours to bisoprolol versus the proportion of  
subsequent inpatient major adverse cardiovascular events (MACE).

How might this impact on clinical  

practice?

This study suggests that low-dose oral  

bisoprolol should be considered in all  

patients presenting with a diagnosis of  

NSTEMI in the emergency department.

Maclean E, et al. Heart Asia 2015;7:46–51



 The dose of beta-blockers should be adjusted to limit the heart rate to 55 - 60 b.p.m. (beats per  
minute) at rest

 Discontinuation should be tapered and not abrupt.

 β-blockers can be combined with DHP CCBs to reduce DHP-induced tachycardia, but with uncertain
incremental clinical value

 Caution is warranted when a β-blocker is combined with verapamil or diltiazem due to the potential for  
developing worsening of HF, excessive bradycardia, and/or atrioventricular block

 Combination of a beta-blocker with a nitrate attenuates the reflex tachycardia of the latter

β-blockers in CCS

Target heart rate to 55 - 60 b.p.m.

2019 ESC Guidelines for CCS, doi:10.1093/eurheartj/ehz425



Recommendations for event prevention in patients with CCS

2019 ESC Guidelines for CCS, doi:10.1093/eurheartj/ehz425



Pivotal trials BB and ACEI/ARB in acute myocardial infarction (AMI) were largely conducted  
prior to the widespread adoption of early revascularization

A total of 15,073 patients with AMI who underwent in-hospital coronary revascularization from  
January 2007 to December 2013 were analyzed

Beta-blockers and renin-angiotensin system inhibitors in acute  
myocardial infarction managed with inhospital coronary  
revascularization

At 12 months, BB was significantly  
associated with a lower incidence of:
- MACE (HR 0.80) and
- all-cause mortality (HR 0.69)

Combined BB and ACEI/ARB was  
associated with the lowest incidence  
of all-cause mortality and HF  
hospitalization

Sim HW et al. Scientific Reports 2020; 10:15184



Benefits of β-blockers in the post-MI period

increase long-term survival

1. myocardial ischemia

2. reinfarction and

3. the frequency of complex

ventricular dysrhythmias

Ezra A. Amsterdam, et al. Circulation. 2014;130:e344-e426.






