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• 52 year male

• Diabetes Mellitus 

• Hypertension

• Hyperlipidemia

• Smokes 1 pack per day for the last 25 years    

and now quit. 

• The patient thinks he is currently well controlled 

on  medication  for diabetes, HTN and HLD.

OFFICE   VISIT



Secondary

prevention

Unstable 

emerging disease

Primary 

Prevention

• Type 2 Diabetes . Hyperlipidemia         

• Hypertension, Smoker

• Non-ST-segment-elevation MI

• ST-segment-elevation MI

• PCI e.g. stenting

• MI

• Stroke

• PAD

• Atrial Fibrillation



Initial Treatment Plan

► ASA 81mg po daily



The Framingham Risk Score incorporates multiple factors (Age, Systolic BP, Total Cholesterol, HDL, HTN 

medication, smoker and diabetic) and calculates your 10 year risk of general cardiovascular disease, and 

should aid in the decision of initiating aspirin therapy.

Framingham Risk Score

Mild 

<10%

Moderate

10-20%
Severe 

>20%

The risk of 

bleeding 

outweighs the 

proven benefits of 

aspirin in patients 

who present with 

mild risk of 

cardiovascular 

disease.

The risk of bleeding* 

as well as the overall 

clinical picture of the 

patient should be 

taken into account.  

The initiation of 

therapy is on an 

individual basis and 

at the physicians 

discursion.

The benefit of 

therapy outweighs 

the risk of 

bleeding.  Patients 

should be started 

on daily aspirin to 

reduce their 

likelihood of a 

future 

cardiovascular 

event.

*OAC bleeding risk (HAS-BLED) score may be used to assess the potential risk of bleeding on an individual patient.  Therapy 

should be initiated if the HAS-BLED score is lower than the Framingham Risk Score.



ASA and Risk of GI Bleeding



ACCF/ACG/AHA Expert Consensus

Risk Factors for GI Bleed on 
Antiplatelet Therapy

► Prior GI Bleeding

► Older age

► Concurrent Medications

● Anticoagulants

● Steriods

● NSAIDs, including ASA

► H. pylori infection

*Risk increases as number of factors increases



4 months later… ER

► He presents  wi th severe chest  pa in and 
dyspnea.

► EKG revea led a i schemic changes wi th 
pos i t ive t roponin leve ls .

► The pat ient  underwent  a  rad ia l  access 
PCI and rece ived a drug -e lut ing s tent  
in  h is  le f t  anter ior  descending ar tery,  
which was approx imate ly  90% blocked.  



ACT OF BALANCE

Thrombosis Bleeding



Mechanisms of Platelet Activation



Sites of Action

► Recall, platelets are activated by thrombin, ADP, and 
thromboxane A2, among other agonists.  

► ADP is activated through the P2Y12 receptor and 
thromboxane A2 is activated through the TPα
receptor.  

● P2Y12 inhibitors shut down the P2Y12 receptors while aspirin 
blocks the production of thromboxane A2. 

● Therefore giving aspirin and a P2Y12 inhibitor will block 2 of 
the three pathways to platelet activation

► However, thrombin-mediated platelet activation can 
still occur. This could possibly explain the 
approximately 10% residual risk that was observed in 
the CURE, TRITON TIMI-38, and PLATO trials.





CURE TRIAL 



CURE TRIAL 



UA/NSTEMI Guidelines: P2Y 12



• Daily dose of 75-150 mg ASA is recommended 

for prevention of cardiovascular events and is 

the preferred antiplatelet.

• Clopidogrel 75mg daily should be prescribed 

only for people who have genuine ASA 

intolerance.

Secondary Prevention: MI



• Combination treatment with dipyridamole MR 

200mg twice daily plus low-dose ASA 

(between 50mg and 300mg) is recommended

• If MR dipyridamole is not tolerated, revert to 

low-dose ASA

• Clopidogrel 75mg daily should be prescribed 

only for people who have genuine ASA 

intolerance

Secondary Prevention: Stroke



• Peripheral arterial disease (PAD) is caused by narrowing of arteries.  

PAD may be asymptomatic but commonly presents with leg pain on 

walking (intermittent claudication).  People with PAD are at high risk of 

OVEs, including MI, stroke or TIA.

• Available evidence supports daily dose of aspirin in the range 75 –

150mg for the long-term prevention of serious vascular events in high 

risk patients.

• In clinical situations where an immediate antithrombotic effect is 

required, a loading dose of about 150 – 300mg should be given

Secondary Prevention: PAD



Consult– Anti-coagulation Options in 
Atrial Fibrillation

► 67 year-old male presenting to the ED with 

● Weakness 

● Sensory loss

● Visuospatial difficulties affecting the left side of his body 
and 

● Moderately slurred speech. 

► Imaging studies of the brain revealed an ischemic 
stroke affecting the cortex and subcortex of the right 
frontal and parietal lobes.

► Echocardiography revealed the presence of 
spontaneous echo contrast, or sludge, in the left atrial 
appendage 

► EKG revealed atrial fibrillation (AF). 







Pathophysiology of Atherothrombosis



Determine stroke/thromboembolic risk

High Risk:

• Previous 

ischemic 

stroke/TIA or 

thromboembolic 

event

• Age >75 with 

hypertension, 

diabetes or 

vascular disease

• Clinical evidence 

of valve disease, 

heart failure, or 

impaired left 

ventricular 

function on echo

Moderate Risk:

• Age >65 with 

no high risk 

factors

• Age <75 with 

hypertension, 

diabetes or 

vascular 

disease

Low risk:

• Age <65 with 

no moderate 

or high risk 

factors

NICE.  Atrial fibrilation.  CG36.  June 

2006

Secondary Prevention: AF



Determine stroke/thromboembolic risk

High 

Risk

Low 

Risk

Moderate 

Risk

Warfarin, target INR =2.5

(range 2.0 to 3.0) Reassess risk stratification 

whenever individual risk 

factors are reviewed

Consider anticoagulation or 

aspirin
Consider anticoagulation 

Aspirin 75 to 300 mg/day if no 

contraindications

Contraindications to 

warfarin?

YES

NO

NICE.  Atrial fibrilation.  CG36.  June 2006

Secondary Prevention: AF



0 1.9

1  2.8

2 4.0

3 5.9

4 8.5

5 12.5

6 18.2

Van Walraven C, et al. Arch Intern Med 2003; 163:936.

Go A, et al. JAMA 2003; 290: 2685.

Gage BF, et al. Circulation 2004; 110: 2287.

Risk of Stroke

(%/year)

Score

(points)

3%/year
Approximate

Risk threshold for

Anticoagulation

The CHADS
2

Index

Stroke Risk Score for Atrial Fibrillation



Approach to Anticoagulation

► 1937: First use of Heparin for venous 
thrombosis

● Murray, D. et al (1937), Surgery, 2, 163.

● Crafoord, C. (1937) Acta Chir. Scand., 79, 407.

► 1947: First description of Heparin 
followed by Vitamin K Antagonist 
(warfarin, dicoumatrol) for PE

● 329 pts treated, 1 death
● Allen, EV et al. (1947), Ann Intern Med 27:371. 







Reasoning of Treatment 

► Heparin has a fast onset of action; its anticoagulation effects are 
evident within a few hours, which is an advantage for patients 
who are at high risk of recurrence.

► At present, 3 novel oral anticoagulants are approved for stroke 
prevention in patients with nonvalvular AF: rivaroxaban, 
dabigatran, and apixaban.

► These agents should not be used in the first 2 weeks after an 
ischemic stroke because pivot trials of these agents excluded 
patients with recent stroke within the past 2 weeks.

● So, the efficacy and safety of the novel agents within 2 weeks 
of a stroke are not known.



• Early 1920’s- Outbreak of cattle disease in northern US 

and Canada; Cattle were hemorrhaging after minor 

procedures like dehorning of cows and castration of  

oxes , some spontaneously.

• 1921- Schofield, a Canadian veterinary pathologist, 

determined the cattle were ingesting moldy silage made 

from sweet clover, a potent anticoagulant.

•1933- University of Wisconsin setout to isolate and 

characterize the hemorrhagic agent.

•1940- The anticoagulant 3,3’-methylenebis (4-

hydroxycoumarin) was established,renamed

dicoumarol.

History of Coumadin



•1948-After many years of development of more potent 

coumarin-based anticoagulants, Karl Link developed 

Warfarin (stemming from the acronym WARF

“Wisconsin Alumni Research Foundation” + -arin

indicating its link with coumarin) which was originally 

manufactured as a rodent poison.

•1954- Warfarin approved for medical use in humans

•1955-US president Dwight Eisenhower was prescribed the 

drug after having a heart attack

History of Coumadin





Efficacy of Warfarin in Trials vs. Practice

Stroke Risk Reductions

Warfarin vs.

No anticoagulation

Warfarin vs.

Placebo/Control

100% 50% 0 -50%

6 Trials

n = 2,900

Medicare cohort

n = 23,657

Treatment

Better

Treatment

Worse

Hart R, et al. Ann Intern Med 2007;146:857

Birman-Deych E. Stroke 2006; 37: 1070–1074



More Risk Stratification

Clinical 

Characteristic

Score Patient HAS-BLED 

Score

Bleeds in 100 

patient years

H Hypertension 1 1 0 1.13

A Abnormal renal or 

liver function (1 

each)

1 or 2 1 1.02

S Stroke 1 1 2 1.88

B Bleeding 1 3 3.74

L Labile INR 1 4 8.00

E Elderly 1 1 5 12.50

D Drugs or Alcohol (1 

each)

1 or 2 6 0

Total 9 3



“The graying population will slowly, radically 

transform society.”  Richard Suzman, NIA 

► More than 37 million people are ≥ age 65.

► By 2030, this number will exceed 70 million.  

► By 2040, those aged ≥75 years will exceed the 

population 65 to 74 years old.

► By 2050, 12%, or 1 in 8 Americans, will be 

age 75 or older.



Atrial Fibrillation Case Study

Anticoagulation in Patients at Risk of Falls



Atrial Fibrillation Case Study

Anticoagulation in Patients at Risk of Falls

“…persons taking warfarin must fall about 295 

(535/1.81) times in 1 year for warfarin not to be the 

optimal therapy…”



Conclusion of Risk

► The patient has a CHADS2 score of 4,  a 
CHA2DS2 VASc score of 5, and a HAS-BLED 
score of 3.

► Given the patient’s high risk of clot 
formation in conjunction with his low risk of 
bleeding, it is appropriate to start anti-
coagulation.

► According to the AHA guidelines though, we 
should wait 2 weeks to allow recovery from 
acute ischemic stroke.



Guidelines From AHA

► Controversial topic

► In 7 trials, involving 4624 patients with acute cardioembolic stroke, 
early anticoagulation was associated with a non-significant 
reduction in recurrence of ischemic stroke but increased 
intracranial bleeding and, hence, no substantial reduction in death 
and disability.

► Hence, guidelines recommend delaying anticoagulant therapy until 
2 weeks after a stroke because the risk of intracranial bleeding is 
greatest during the first 2 weeks after a stroke and especially 
during the first few days.

► The American Heart Association guidelines state: Urgent 
anticoagulation, with the goal of preventing early recurrent stroke, 
halting neurological worsening, or improving outcomes after acute 
ischemic stroke, is not recommended for treatment of patients with 
acute ischemic stroke.



4 months later……..Follow up 

► Difficult to control INR

► Diet restriction

► Drug interactions

► Frequent blood test



Consult

► 51 year-old female

► Dyspnea, pleuritic chest pain, and hemoptysis. 

► Imaging tests revealed a pulmonary embolism (PE) 
secondary to left femoral deep vein thrombosis (DVT).

► No significant hemodynamic instability.

► No evidence of infection, a normal platelet count, and 
moderate kidney and liver function. After receiving an 
injection of low-molecular-weight-heparin (LMWH).



STATS

► Approximately 1/3 of patients with a DVT and 
no chest symptoms will also have a PE.

► Approximately 20% to 50% of patients who 
experience an episode of VTE will suffer from 
post-thrombotic syndrome (PTS) within 1 to 2 
years.

► The approximate risk of recurrence of VTE in 
this patient over the next 12 to 18 months if 
she stops taking an anticoagulant is 6% to 9%.



Risk Stratification- Recurrence

► Firstly, presence/absence and nature of triggering 
factors that caused the index VTE event may influence 
the risk.

► Secondly, characteristics of the initial VTE may 
influence the risk of recurrence. In general, risk is 
higher with proximal vs distal DVT.

► Thirdly, patient demographic /clinical features influence 
the risk of recurrence. Patient demographics such as 
increasing age, increasing BMI, and male sex increase 
the risk of recurrence.

► Lastly, length of time after the initial VTE and length of 
time after discontinuing anticoagulant may also 
influence the risk for recurrence.



For This Patient

► The risk of forming another clot is greatest within the 
first 2 years after the initial event, highest within the 
first 6 months. 

► After that, the patient would still be at risk for a 
recurrent clot, but the risk would be lower. 

► For people who have had an unprovoked venous 
thromboembolism, as this patient had, studies estimate 
about a 40% risk of another clot over 10 years.

► According to clinical studies, continued anticoagulant 
therapy will reduce the risk of clot recurrence over the 
next 12 to 18 months by 80%.



What is PTS? And CTEPH?

► The long-term consequences of VTE include PTS and chronic 
thromboembolic pulmonary hypertension (CTEPH), as well as 
thrombus recurrence.

► PTS is a chronic condition that is thought to occur when the 
thrombus in the deep vein of the leg damages venous valves, 
leading to valvular incompetence.

► CTEPH is a less common long-term consequence of VTE than 
PTS. It affects up to 4% of patients within 2 years of a first 
episode of symptomatic PE, but it is associated with significant 
morbidity and mortality. Untreated CTEPH may result in right 
ventricular failure and death.





Measuring the Anticoagulation 
Effect of NOACs



Interpretation of Coagulation Assays
Patients treated with NOACs



Coagulation Assays for NOACs


















