hello my name is Jeff borer and in this segment I 'm going to be talking about one of the new agents that's been developed recently for heart failure that is ivabradine the overall learning objective of this program is to integrate ivabradine into patient management the learning objectives of this module are that after completing this activity the learner will be able to describe the mechanism of action of ivabradine and heart failure describe the benefits of ivabradine in patients with heart failure lists common adverse events and select appropriate patients for treatment with live Ivabradine any discussion of ivabradine which acts solely by depressing heart rate must begin with a discussion of how heart rate is controlled. 
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Sinoatrial node all cells have a variety of channels in their cell membranes two of those kinds of channels calcium and potassium channels leak and the extent to which they leak results in the generation of a current as the ions move across the channels either in or out the current that is developed results in the spontaneous diastolic depolarization of the heart that is the basis of the heart rate the heart rate is fixed by the characteristics of the calcium and potassium channels in the sinoatrial noble cells however there's another channel a hyperpolarization activated cyclic nucleotide gated channel which is sometimes called the F channel which allows both sodium and potassium to move in and out the current developed by the this movement is rather small however when it does develop when the movement of the ions occurs the F current is a very important card because it modulates the rate of spontaneous diastolic depolarization as the F current is decreased as it is depressed spontaneous diastolic depolarization occurs less rapidly the slope of diastolic depolarization is decreased and the result is that the heart  rate is  decreased. 
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As well I 've Ivabradine works by blocking the F channel and therefore blocking the F current when the channel is open the F current can develop and the spontaneous diastolic depolarization occurs as it normally would when the channel is blocked by of Ivabradine the F Current is cut off and the result is a diminution in this land the slope of diastolic depolarization and a diminution in heart rate the impact of ivabradine onoutcomes in patients with systolic heart failure was assessed in the systolic heart failure treatment with the if' inhibitor ivabradine trial or shift the objective of shift was to test the hypothesis that heart rates slowing with live Ivabradine improves cardiovascular outcomes left ventricular function and quality of life the patients included in this study were those with moderate to severe chronic heart failure New York Heart Association functional classes 2 through 4 with left ventricular systolic dysfunction as indicated by ejection fraction less than or equal to 35 percent who had a heart rate of at least 70 beats per minute in sinus rhythm And we 're receiving guidelines based recommended therapy including maximally tolerated guideline recommended doses of beta blockers about 7500 patients were screened for shift and and about 6500 were randomized a small number slightly more than 50 patients were excluded because of a protocol violation but the vast majority were followed through to the end and only 3 patients in total out of the 6500 5 patients remaining were lost to follow-up the the median study duration it was twenty-two point nine months the maximum was forty one point seven months are about three and a half years the outcomes of shift were rather clear heart rate slowing with ivabradine improved the outcomes in patients with systolic heart failure in a time to first event analysis for either hospitalization or worsening heart failure for worsening heart failure or cardiovascular death there was an 18% reduction in events over two and a half years when I've Ivabradine was given to patients rather than placebo the number needed to treat for one year to see this benefit was twenty-six patients this rather marked improvement was driven primarily by a reduction in hospitalizations for heart failure again in the time to first event analysis the reduction in hospitalizations for heart failure reached 26 percent in patients treated with I've ever Dean versus those with placebo and this is a highly statistically significant result now when patients are followed to first event and the trial continues as shifted many events are left behind they're not counted because they occur after the first event we then performed a total event analysis all heart failure hospitalizations during the trial were counted in this one and here the result was virtually identical with the time to first event analysis a 25% reduction in hospitalizations due to heart failure when patients were treated with either a Dean rather than placebo a second analysis of this total database was performed this is called a total time approach where we looked at the time to the second event and the time to the third event of the third event occurred or a second event occurred this total time approach revealed not only that there were fewer second and third hospitalizations among patients treated With I 've Ivabradine then among patients treated with placebo but also that the time that elapsed from a first hospitalization to a second or from a second to a third if a second and third occurred was significantly longer when patients were treated with IVA Burdine rather than when they were treated with placebo in addition heart-rates long with ivabradine reduced death from heart failure again a time to first event analysis but was performed here but the reduction in heart failure deaths was 26  when I 've Ivabradine was administered rather than placebo now heart rate is a predictor of cardiovascular death or heart rate heart failure hospitalizations and patients with chronic heart failure and that was shown in an analysis of the placebo group in shift that was more than 3200 patients it was found that all of them of course entered the trial with one of the inclusion criteria heart rate greater than 70 beats per minute in sinus rhythm but has the entry heart rate increased from 70 to 72 to 75 to 82 the highest quintile which had a heart rate of at least 87 beats per minute the adverse outcomes increased in in step the high the worst outcomes were seen in a quintile with the highest heart rate those with at least a heart rate of 87 beats per minute at entry and the best outcomes were seen in patients with the lowest heart rates at entry 70 to 72 beats per minute so we know that heart rate is a risk marker for for adverse outcomes and patients with chronic systolic heart failure however to show that it 's a risk factor that is that if you modify the heart rate you modify the outcome we have to do the trial I've shown you the primary results of the trial but I haven't shown you mortality results for the entire population in fact for the entire population looking at all patients who are admitted with heart rate at least 70 beats per minute there was a 9% reduction in cardiovascular mortality which did not reach statistical significance however when the heart rate increased at entry as the heart rate was higher at entry the benefits of ivabradine on mortality became more and more apparent in the trial there was a pre-specified analysis at the median heart rate which was 77 the European Medicines Agency decided that 77 was perhaps a difficult heart rate to use as a marker for therapy so they did a post hoc analysis with assessment of mortality for patients who entered the trial with a heart rate of at least 75 beats per minute in that analysis it was clear and statistically significant that I've a Verdean reduced mortality in fact reduced mortality by 17% versus placebo in patients who entered the trial with a heart rate of at least 75 beats per minute when the entire shift population is considered in fact the outcomes depended in large measure on the final heart rate that was achieved if the heart rate was less than or equal to 60 beats per minute the outcomes were best if the outcomes were greater than 75 feet the heart rate at the end of the trial was greater than 75 beats per minute the outcomes were the worst they were still better than before the the heart rate had been lowered but clearly the impact of ivabradine was its effect on heart rate the greater the effect on heart rate the greater the benefits to the patient besides reducing hospitalizations and mortality shift improved quality of life in patients treated with live Ivabradine the Kansas City cardiomyopathy questionnaire was one of the tools that was used to assess the impact of ivabradine on quality of life the improvement although patients began the trial with similar quality of life measures similar scores on the Kansas City cardiomyopathy questionnaire during the trial the quality of life improved significantly more in people on earth Ivabradine than on people on placebo why did the placebo patients improve while they were being treated very rigorously with guidelines based therapy that they probably hadn 't been getting before and they 're being watched closely so everybody improved quality of life but the people on either Burdine improves significantly more than the people on placebo in fact the magnitude of improvement in quality of life score was directly related to the magnitude of heart rate reduction and this is plausible because heart rate slowing also improved cardiac function in the echocardiographic sub study of shift which was pre specified in the original protocol the change in left ventricular systolic volume index which was the primary outcome variable for the echo sub study was significantly greater in the pate and the people who received ivabradine than the people who received placebo in fact in people who received placebo there was hardly any change at all in systolic volume index in the patients who received a Verdean there was a large and significant reduction in systolic volume and the difference between placebo and I've obtained was highly statistically significant there was also a difference an ejection fraction significantly favoring of Ivabradine now of course heart rates slowing with any drug would be associated with some adverse events and that was true in shift with of Ivabradine as well adverse event rates and that were at least one percent higher on ivabradine than placebo and that occurred in at least one percent of the patients who received ivabradine included bradycardia not surprising the drug is in heart rate slowing drug many more patients ten percent of patients on I 've ever Dean develop bradycardia during the trial then the 2% who develop rate a cardiology bow hypertension at least a transient increase in blood pressure into the hypertension range occurred in nine percent of patients on ivabradine and not quite eight percent on placebo one might wonder whether this is a good thing or a bad thing in patients with heart failure but those are the data atrial fibrillation was not expected but it occurred more frequently in patients with ivabradine than on placebo atrial fibrillation is relatively common in patients with heart failure as evidenced by the fact that six point six percent of patients on placebo developed atrial fibrillation during the trial however eight point three percent of patients with ivabradine developed atrial fibrillation that is a higher proportion this is one of the one of the issues that requires monitoring when patients are placed on a diver team and finally phosphines which I would call flashing scotoma de or areas of visual bright visual brightness in small regions of the visual field occurred more frequently in patients on ivabradine than on placebo probably related to the fact that i've ever dean blocks eight channels which are very similar to f channels and are present primarily in the retina of the eye so visual visual brightness or phosphenes occurred in significantly more patients on a very no placebo still a minority of patients were disturbed by these and most patients did not need to stop the drug as a result now i've Ivabradine was studied for heart failure and shift but it had been studied for other indications as well the drug is approved in Europe for treatment of patients with angina to prevent to reduce the rate on frequency of angina events and it does that however the hypothesis was developed that outcome events would be reduced by minimizing heart rate in patients with chronic stable car disease this hypothesis was tested first in the beautiful trial this included 12,000 patients who were screened with evidence of chronic stable coronary artery disease and a left ventricular ejection fraction no no greater than 40 percent their heart rate had to be at least 60 beats per minute and some had mild congestive heart failure of those more than 12,000 patients screen almost 11,000 were randomized half to ivabradine five or seven and a half milligrams twice day and half to placebo all of these patients were analyzed none were lost the study duration was about a year and a half on average maximum three years and unfortunately the results showed no benefit of heart rate slowing on the primary Compson outcome event which was cardiovascular death non-fatal myocardial infarction or new or worsening heart failure without ever being versus placebo no benefit at all very disappointing but it wasn't clear that those results were correct so another trial was was developed called signify signify involved 19,000 randomized patients have to have a ivabradine after placebo the dose of ivabradine used was a little bit higher here wasn't five or seven and a half it could be up to ten milligrams twice a day of ivabradine versus placebo the study duration median was about two and a half years in the maximum I was a little bit more than three and a half years and here too unfortunately a larger trial slightly different inclusion criteria patients and signify had to have an ejection fraction of at least 40 percent in other words there was nobody with left ventricular systolic dysfunction there was no heart feeling nothing these were pure chronic stable coronary or diseased patients and yet there was no impact at all heart rates slowing.
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Now how can we explain the differences between Sigma signify beautiful and shift well we can't definitively explain the differences but there were some characteristics of the trials that may help to explain why the outcomes were different in beautiful all patients had coronary artery disease the the the about half of them had functional class two heart failure symptoms that may have been may have been manifestations of angina without chest pain the ejection fraction had to be less than forty forty percent the heart rate had to be greater than sixty beats per minute and the dose of the drug used was five milligrams twice a day or seven and a half twice a day with one with one up titration possible signify included patients who had chronic stable coronary disease by the same criteria as beautiful but none of them had heart failure if they did they weren 't allowed in the trial left ventricular ejection fraction had to be at least forty percent the heart rate had to be at least 70 beats per minute and the starting dose was seven and a half milligrams twice day with the possibility of titrating down to five or up to ten milligrams twice a day depending upon the achievement of a reduction in heart rate shift included patients all of whom had heart failure and not only did they have heart failure they had to have been admitted to the hospital within the previous twelve months at least once for heart failure they all had a left ventricular ejection fraction of no greater than thirty five percent and they all had a heart rate of at least 70 beats per minute the starting dose was five milligrams twice a day and could be up titrated to seven point five milligrams twice a day or down titrated to two point five milligrams twice a day there was one other difference that is that Delta ISM calcium channel blocker or verapamil another calcium channel blocker that we generally would not give to patients with heart failure we used in a modest percentage of patients in beautiful and in signifying so there are a number of differences between these trials that may have influenced the outcomes signify indicates that the main target of heart rate lowering in cardiovascular disease is the myocardium of the ventricle not the coronary arteries when the ventricle is normal heart rate lowering minimizes transient exercise induced oxygen consumption and angina but not adverse outcomes when the ventricle is damaged heart rate lowering reduces further damage that is left ventricular remodeling and improves outcomes so what are the clinical implications of these findings in patients with chronic heart failure and in sinus rhythm with heart rate at least 70 beats per minute and already receiving recommended therapies isolated heart rate reduction substantially improves outcomes in addition to those achievable with beta blockade including reduction in cardiovascular death for heart failure hospitalizations improvement in left ventricular function reduction in total hospitalizations during a prolonged interval and improvement in health-related quality of life these benefits reduce the total burden of heart failure for the patient and the reduction in hospitalizations also can be expected to substantially reduce health care costs ivabradine is indicated specifically by the fda to reduce the risk of hospitalizations for worsening heart failure and patients with systolic heart failure appropriate patients would be those who are stable with symptomatic chronic heart failure left ventricular ejection fraction no greater than 35% and in sinus rhythm with resting heart rate at least 70 beats per minute who are taking maximally tolerated doses of beta blocker unless beta blockers are contraindicated in appropriate patients would be patients with a QT compensated heart failure why because they weren 't studied we don't know what would happen patients whose blood pressure is less than 90 over 50 why because arbitrarily they were excluded we don't believe that there's a problem giving the drug to hypotensive patients but there might be hypotensive patients were excluded from the trial for prudence and so they're excluded from from appropriate use patients with sick sinus syndrome sinoatrial block or third-degree AV block shouldn't be receiving the drug unless a functioning demand pacemaker is in place because the drug could worsen the conduction abnormality patients with heart rate less than 60 beats per minute shouldn't get ivabradine why because the target heart rate was 50 to 60 if there were a patient 's already are in that range with whatever therapy they're getting they don 't need a drug to further lower their heart rate patients with severe hepatic impairment or who are taking drugs that have strong sep 3 a for inhibiting activities also shouldn't be I shouldn't get everything because I've our gain is metabolized in the liver specifically by the sip 3 4 system so if there's a problem in the liver and sip 3 a 4 is being inhibited the blood levels above everything will be different from what you might have expected and finally patients who are pacemaker dependent don 't need to get ivabradine I 've Abidine can change the sinus rate it can 't change the pacemaker rate women who use ivabradine should use effective contraception and pregnant women never should use ivabradine why is that pregnant women never were given I 've Ivabradine in any of the clinical studies but pregnant rats and rabbits were and in those situations the offspring born to those mothers occasionally had cardiac structural anomalies in addition it's useful to monitor regularly for atrial fibrillation which can occur a little more frequently with ivabradine and with placebo to monitor heart rate to be sure that Rate hasn 't decreased to a degree that might be considered excessive and certainly that might cause symptoms in some patients And I 've adenine is not recommended in the presence of second-degree AV block unless of functioning pacemakers in place because the drug could theoretically worsen the degree of atrioventricular block in Summary I 've Ivabradine is an if' inhibitor that slows heart rate in patients with Hef Rev I've Ivabradine significantly reduces the frequency of cardiovascular death Or hospitalization forcing heart failure and improves quality of life thank you 

Endothelin Regulation.
the healthy heart efficiently supplies blood to the body via both the pulmonary and systemic circulation located between the lumen and underlying media of the pulmonary vasculature is the endothelium which plays an important role in regulating vascular tone via endogenous vasodilators and vasoconstrictors such as endothelin or ET 1 this delicate balance in the healthy pulmonary circulation maintains normal pulmonary blood flow in normal physiology circulating into endothelin concentrations in the pulmonary vasculature are very low on the surface of the smooth muscle cells in the wall of  the pulmonary arteries are two endothelin receptor subtypes ETA and ETA endothelin binds to both of these receptors pathological conditions such as pulmonary arterial hypertension are associated that dramatically increased into endothelin concentrations. Endothelin levels are predictive of outcomes disease severity and mortality pathologically endothelin is deleterious and endothelin is the most potent known vasoconstrictors it promotes pulmonary vascular hypertrophy and fibrosis which leads to pathological remodeling and potentiation of harmful neuro hormonal activation. The overall number of ETA and ETB receptors significantly increases in pathological conditions the endothelium binding dramatically increases pulmonary vascular resistance through vasoconstriction leading to increased pulmonary vascular resistance right ventricular hypertrophy with right ventricular dilation and dysfunction and a reduced cardiac output and subsequent breathlessness or Dysnea investigational studies are now underway to determine if endothelin receptors which are upregulated in pulmonary arterial hypertension may provide a new area for scientific exploration in summary endothelium has been implicated in the pathogenesis of several cardio pulmonary diseases endothelial receptor antagonism may provide another investigational approach. 

DPP-4 Inhibitors
It is one of the most serious health problems of our time it is expected to affect nearly 552 million people in the world within the next 20 years. Type-2 diabetes will account for up to 95% of these cases it is a leading cause of death in most developed countries. Many people living with diabetes are not even aware of their condition. Often due to the absence of symptoms. May go undiagnosed until complications start to show. Type 2 diabetes is growing not just because the world's population is expanding and getting older but also because obesity is on the rise across the globe. Type 2 diabetes is affecting more people and at a younger age. Every 10 seconds 3 people will be diagnosed with type 2 diabetes every 10 seconds one person will die from diabetes related complications. Like heart disease kidney failure or stroke.  Normally when food is digested the level of sugar in the blood known as blood glucose increases. However the body has a number of complex and effective ways to ensure that the level of glucose in the blood remains stable. The gut plays an important role here as the level of glucose in the blood increases the gut responds by producing a powerful hormone called glp-1. When food is consumed the body's natural response is to prompt the gut to release this glp-1 hormone. Glp-1 travels in the blood to the pancreas which is a gland located behind the stomach. Here glp-1 works in two different ways one way is to increase the amount of insulin that's made when blood glucose levels rise too high. The insulin triggers the muscles and tissues to use more energy. This reduces the total amount of glucose left circulating in the blood. The other way glp-1 works is to hold back the production of a hormone called glucagon. which encourages the liver to convert the body's stored glucose reserves into active glucose by holding back the production of glucagon you can minimize the amount of glucose circulating in the bloodstream the glp-1 hormone does not last long in the body as an enzyme called dpp-4 breaks it down. In type 2 diabetes these processes do not work correctly patients experience abnormally high levels of glucose in their blood. This is due to two factors either not enough insulin is produced or it does not work properly. To manage their condition each type 2 diabetes patient actively needs to control their blood glucose levels. this will reduce the risk of developing complications. Improving diet and exercise is the first step but many patients may also require medication DPP-4 inhibitors represent an innovative approach to the treatment of type 2 diabetes. DPP-4 inhibitors have a unique way of working. DPP-4 inhibitors attached to the DPP-4 enzymes and prevent them from breaking down the glp-1 hormone. As a result glp-1 remains active for a longer time so it can continue to act on the pancreas. There it increases insulin production and holds back glucagon production. Both of which help to reduce the amount of glucose circulating in the blood. DPP-4 inhibitors can lower blood glucose levels. Over the long term controlled blood glucose can help reduce the risk of potentially life-threatening complications. Like heart disease kidney problems nerve damage and visual impairment. Unlike many other type 2 diabetes treatments dpp-4 inhibitors do not cause patients to put on weight this is an advantage as body weight can be a challenge to manage. When used in mono therapy dpp-4 inhibitors are not associated with an increased risk that blood glucose will fall too low. in addition to diet and exercise DPP-4 inhibitors are therefore an effective and simple option to help people control their blood glucose levels and type 2 diabetes you.
Cardiac Action Potential
The heart is essentially a muscle that contracts and pumps blood it consists of specialized muscle cells called cardiac myocytes the contraction of these cells is initiated by electrical impulses known as action potentials unlike skeletal muscles which have to be stimulated by the nervous system the heart generates its own electrical stimulation in fact a heart can keep on beating even when taken out of the body the nervous system can make the heartbeats go faster or slower but cannot generate them the impulses start from a small group of myocytes called the pacemaker cells which   constitute the cardiac conduction system these are modified bio sites that lose the ability to contract and become specialized for initiating and conducting action potentials the SA node is the primary pacemaker of the heart it initiates all heart beats and controls heart rate if the SA node is damaged other parts of the conduction system may take over this role the cells of the SA node fire spontaneously generating action potentials that spread through the contractile myocytes of the atria the myocytes are connected by gap junctions which form channels that allow ions to flow from one cell to another this enables electrical coupling of neighboring cells an action potential in one cell triggers another action potential in its neighbor and the signals propagate rapidly the impulses reach the AV node slow down a little to allow the atria to contract then follow the conduction pathway and spread through the ventricular might accidentally and conduction are essential for all myocytes to act in synchrony pacemaker cells and contractile myocytes exhibit different forms of action potentials cells are polarized meaning there is an electrical voltage across the cell membrane in a resting cell the membrane voltage known as the resting membrane potential is usually negative this means the cell is more negative on the inside at this resting state there are concentration gradients of several ions across the cell membrane more sodium and calcium outside the cell and more potassium inside the cell these gradients are maintained by several pumps that bring sodium and calcium out and potassium in an action potential is essentially a brief reversal of electric polarity of the cell membrane and is produced by voltage-gated ion channels these channels are passageways for ions in and out of the cell and as their name suggests are regulated by membrane voltage they open at some values of membrane potential and close at others when membrane voltage increases and becomes less negative the cell is less polarized and is said to be depolarized reversely when membrane potential becomes more negative the cell is repolarized for an action potential to be generated the membrane voltage must depolarize to a critical value called the threshold the pacemaker cells of the SA node spontaneously fire about 80 action potentials per minute each of which sets off a heartbeat resulting in an average heart rate of 80 beats per minute pacemaker cells do not have a true resting potential the voltage starts at about negative 60 millivolt and spontaneously moves upward until it reaches the threshold of negative 40 millivolts this is due to action of so-called funny currents present only in pacemaker cells funny channels open when membrane voltage becomes lower than negative 40 millivolts and allow slow influx of sodium the resulting depolarization is known as pacemaker potential at threshold calcium channels open calcium ions flow into the cell further depolarizing the membrane this results in the rising phase of the action potential at the peak of depolarization potassium channels open calcium channels inactivate potassium ions leave the cell and the voltage returns to negative 60 millivolts this corresponds to the falling phase of the action potential the original ionic gradients are restored thanks to several ionic pumps and the cycle starts over electrical impulses from the SA node spread through the conduction system into the contractile myocytes these myocytes have a different set of ion channels in addition their sarcoplasmic reticulum ESR stores a large amount of calcium they also contain myofibrils the contractile cells have a stable resting potential of negative 90 millivolts and depolarize only when stimulated usually by a neighboring myocyte when a cell is depolarized it has more sodium and calcium inside the cell these positive ions leak through the gap junctions to the adjacent cell and bring the membrane voltage of this cell up to the threshold of negative 70  millivolts at threshold fast sodium channels open creating a rapid sodium influx and a sharp rise in voltage this is the depolarizing phase l-type or slow calcium channels also open at negative 40 millivolts causing a slow but steady influx as the action potential nears its peak sodium channels close quickly voltage-gated potassium channels open and these result in a small decrease in membrane potential known as early repolarization phase the calcium channels however remain open and the potassium efflux is eventually balanced by the calcium influx this keeps the membrane potential relatively stable for about 200 milliseconds resulting in the plateau phase characteristic of cardiac action potentials calcium is crucial in coupling electrical excitation to physical muscle contraction the influx of calcium from the extracellular fluid however is not enough to induce contraction instead it triggers a much greater calcium release from the SR in a process known as calcium induced calcium release calcium then sets off muscle contraction by the same sliding filament mechanism described for skeletal muscle the contraction starts about halfway through the plateau phase and lasts till the end of this Faye's as calcium channels slowly closed potassium efflux predominates and membrane voltage returns to its resting value calcium is actively transported out of the cell and also back to the SR the sodium potassium pump then restores the ionic balance across the membrane because of the plateau phase cardiac muscle stays contracted longer than skeletal muscle this is necessary for expulsion of blood from the heart chambers the absolute refractory period is also much longer 250 milliseconds compared to 1 millisecond in skeletal muscle this long refractory period is to make sure the muscle has relaxed before it can respond to a new stimulus and is essential in preventing summation and tetanus which would stop the heart from beating.
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