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1 Introduction

Overview, relevance in developing countries

Other chapters relevant to the issue of CVD

2 pages

2 Ischaemic heart disease

1. definition, natural history : to be completed (1 page)

2.1 Epidemiology and burden of disease

2. epidemiology of IHD, burden : to be completed (2 pages)

2.2 Diagnosis

3. relevance of diagnostis of IHD, characteristics of diagnostic tools, major issues (1 page)

2.3 Clinical management

2.3.1 Management of IHD

Effective treatment of angina pectoris was not available before the end of 19th century when nitrate of amyl was introduced. Much later became available drugs for chronic angina, first in the 1960s with long acting nitrates and  blockers in the 1960s, and then in the 1970s with calcium antagonists.
4. All available drugs (aspirin, coumadin, statins, -blockers) only reduce the incidence of cardiovascular events
 
, except -blockers which reduce both angina and cardiac events
.

After several RCTs
 
 
 
, oral aspirin and intravenous streptokinase has become the standard treatment of acute myocardial infarction (AMI) since the mid eighties. The major problem is the absence of reperfusion of coronary arteries, occurring in about 25% of cases. Risks related to the procedure are minimal (they include bleeding complication, including stroke).

5. The main problem of thrombolysis is the organisation of an health care system allowing the rapid accessibility to appropriate facilities
.

2.3.2 Surgical and interventional therapies for cardiovascular diseases

6. Although most of the medical and surgical therapies currently available look too expensive and/or too complex for developing countries, the demand for effective care will be a major pressure for health systems. There are data showing that, for example, there is a massive increase in the use of these procedures in India and China
 
 
.
7. Current experience in developed countries is that many health technologies tend to be overused, i.e., used in patients who do not need it. This has been observed with CABG
 and with PTCA
. However, there is also clear evidence that the same procedures can be underused in the same population
. This suggests that the introduction of complex and costly procedures in a health system should be accompanied by an effort on formal education of all physicians (not only cardiologists, but also those who refer patients) and on the development of clinical guidelines to optimise the use of the procedures. Development of guidelines with individual probabilities (in the line of those developed for preventive interventions : see in the same book (‘?) Gaziano TA, Steyn K, Opie L. Cost-Effectiveness Analysis of Hypertension Guidelines, Absolute Risk Versus Blood Pressure Level : The South African Case). In particular, developing an “absolute risk” approach for clinical intervention might prove to be more fruitful for clinical decision-making.

8. Evaluation of cardiovascular technologies is difficult because of the rapidity of the evolution. Many meta-analysis take into account old procedures because they are performed several years after the publication of the trial and the change of the practice. This is a reason to monitor carefully the processes and the outcomes when a technology is introduced in a health system.

9. As pointed out by Rihal and Yusuf 
, the relevant question is related to the optimal combination and sequence of treatment which is appropriate for a specific patient at a specific point in his/her clinical course. The following general points can be made for clinical patients :

· in all patients with coronary artery disease, the mainstay of treatment is an aggressive and tailored modification of risk factors (smoking cessation, lipid lowering, moderate exercise, and control of blood pressure and blood glucose);

· patients with angina but at low risk of death should initially be given antianginal drugs and aspirin;

· if their symptoms continue, a revascularisation procedure should be considered, the choice being made on the basis of suitability of coronary anatomy, operator expertise, and patient preference. In patients at moderate or high risk of death, CABG should generally be preferred, while PTCA may be preferred in lower risk patients.

2.3.2.1 Coronary Artery Bypass Grafting

10. Coronary Artery Bypass Grafting (CABG) is a well standardized intervention developed in the sixties. This was made possible by the development of heart-lung pump in the preceding decade. There is an estimated 800,000 CABGs per year worldwide, with about 300,000 interventions only in the US
 
.

11. The main indication for CABG is severe angina (both stable and instable) with severe artery stenosis, even with multiple involvement of coronary arteries.
12. CABG has been shown to provide more benefits than medical treatment
, both in terms of symptoms (60-90% reduction of angina at one year) and of mortality (with an estimated increase of life expectancy of 19.3 months for single vessel disease). These benefits have been established on RCTs conducted in the seventies and eighties, but has been recently confirmed despite the improvement in outcome in both strategies
. The long term advantage of CABG over medical treatment is confirmed by cohort studies
. The revascularisation rate after one year is lower with CABG than after PTCA.
13. Because of the thoracotomy, CABG is a major operative procedure with a 2-3 months period for recovery. Perioperative mortality is 1-3%, with later complications rates between 15 and 20%. Myocardial infarction seems to be more frequent after CABG than after medical treatment. A recent trial suggests that the early use of aspirin after CABG reduces the risk of death and ischemic complications involving the heart, brain, kidneys, and gastrointestinal tract
. An increasing attention has been paid to the neurocognitive impairment as high as in 42% of patients undergoing the surgery
. 

14. CABG requires an appropriate surgical and anaesthetic environment, with a high direct cost. In the US (1997), the cost per CABG is more than USD 30,000
. However, when considering the benefits in terms of years of life and of quality of life, CABG is economically attractive, at least for left main disease
 (see Susan Horton).

15. Surgical alternatives are currently developed in order to minimize the invasive procedure
, including an offbypass CABG, which has reduced the postprocedure length of stay. In some centres, this has led to a total 3-month cost for single-vessel coronary bypass that is not significantly different from the total 3-month cost for angioplasty of single-vessel disease
.

2.3.2.2 Percutaneous Transluminal Coronary Arterioplasty (PTCA)

16. PTCA was developed in the 1970s, mainly developed by cardiologists. There is an estimated (1997) 700,000 interventions per year in the US alone
.

17. The main indications for PTCA are single or double vessel disease, inappropriateness of CABG, and reperfusion after acute myocardial infarct (AMI).
18. Since the beginning of the nineties, the use of PTCA has increased during AMI
 : various RCTs show a beneficial effect of PTCA on the prognosis of AMI
, even in complicated situations (like severe shock)
 
.

19. PTCA has definite advantage over existing procedures. Neither general anaesthetic nor chest operation are needed. And the cost is relatively low (about USD 12,000 per intervention in the US
) when compared either to CABG or to long term medical treatment.

20. Acute closure of coronary arteries (e.g., during the procedure) occur among 2-10% of patients. However, the major problem of PTCA is related to restenosis, occurring at a rate of 15-52% in the target arteries.

21. A meta-analysis including 6 RCTs realized between 1979 and 1998 and compares PTCA with various medical regimens for non-acute coronary artery disease
. The incidence of angina was lower in the PTCA groups than in the group of medical treatment (RR= 0.70, with 95% CI = 0.50-0.98) – a finding already apparent in one of the first trial
. However, incidence of other outcomes (angina, AMI, death, repeated angioplasty) were similar in PTCA and non-PTCA groups. Moreover, incidence of subsequent CABG was higher in the PTCA group than in the medical treatment group (RR= 1.59, with 95% CI = 1.09-2.32). Thus, this meta-analysis suggests that PTCA may lead to a greater reduction in angina in CHD but at the cost of more subsequent CABGs.
22. Another meta-analysis combines the results of 8 RCTs compares PTCA with CABG in 3371 patients with chronic coronary artery disease, over a mean follow up period of 2.7 years
. There was no difference in mortality during the follow-up. At one year, CABG achieved complete relief of angina more often than did PTCA, although this difference diminished after three years of follow-up. 36% of patients undergoing angioplasty required at least one other revascularisation procedure during the first year of follow up, including 18% who "crossed over" to bypass surgery.
23. Thrombosis and restenosis after PTCA occurs in 30% to 60% of patients
, and recurrent angina and re-intervention are more frequent after PTCA than after CABG. Several clinical trials have been conducted to resolve this problem, using a wide range of pharmacological agents such as antiplatelet agents, anticoagulation drugs, lipid-lowering drugs, angiotensin-converting enzyme inhibitors, anti-inflammatory drugs, and antiproliferative drugs
 
 
. Thus far, no effective drug has been reported, with some exception (probucol); trials are currently performed to test two similar agents (trapidil and cilostazol)
.

2.3.2.3 PTCA with stents

24. Since luminal diameter achieved immediately after intervention is the main prognostic factor for subsequent restenosis, stenting the lumen by some device came across rather naturally in the eighties. After a first clinical serie
, several RCTs showed that PTCA with stenting was better than PTCA alone. Among others, the Stent Restenosis Study Investigators compared 520 patients with stable angina and single coronary-artery disease : it was shown that stent implantation was better than standard balloon angioplasty
.

25. A recent meta-analysis on 25 RCTs
 shows that the incidence of cardiovascular events as well as the incidence of repeat PTCA is substantially reduced in the group with stents as compared with the groups with PTCA only. Stenting significantly reduces the frequency of restenosis in patients with short lesions in coronary arteries larger than 3.0 mm, native coronary restenosis lesions, venous bypass graft obstructions, chronic total occlusions, and AMI in patients referred for primary percutaneous intervention.

26. Compared to coronary artery bypass graft (CABG) surgery, PTCA with stenting is followed with lower rates of death and myocardial infarction during long-term follow-up
.

27. Restenosis occur after 30% to 60% of interventions
, up to one third within the first six months after stenting. Unfortunately, trials with various drugs (antiplatelet, anticoagulation
, lipid-lowering, angiotensin-converting enzyme inhibitors, anti-inflammatory, cortisone), or devices (eg, gold-coated stents
) did not show good results.

28. Thrombotic events usually occur within 2 to 14 days after stenting, often with major clinical complications
. Intense anticoagulation and antiplatelet regimen is associated in more hemorrhagic and peripheral vascular complications.

29. In-stent restenosis is associated with a high recurrence of restenosis, after repeat coronary intervention irrespective of the technique or device used. The high restenosis rate occurring in long lesions and in small vessels still remains an unresolved issue
. 

30. According to the last recommendation from NICE (UK)
, patients with angina or who have had a heart attack should normally receive a coronary artery stent. Furthermore, for those eligible for a coronary artery bypass graft (CABG), then it may be considered preferable for these patients to undergo a PCI with a coronary artery stent.
2.3.2.4 PTCA with drug-coated stents

31.  An important development is the appearance of drug-coated stents. Sirolimus (macrolide antifungal agent used in renal and cardiac allografts) inhibits the proliferation of lymphocytes and smooth-muscle cells. RCT on 238 patients (from 19 centers) with angina pectoris (single, primary lesions in native coronary arteries), compare sirolimus-eluting stent with a standard stent follow up at 6 months
. The measured outcome (in-stent late luminal diameter, restenosis, clinical event) were definitely better in the drug-coated group, i.e., with less late luminal loss and with less clinical events
32. . The long term follow-up of these patients shows the same advantage over uncoated-stents
.

33. However, the incidence of restenosis seems to be dependent from the clinical indication : the effectiveness of drug coated stents decreases for complex lesions. According to the first 400 patients in the Sirius trial using Sirolimus-Eluting Stents, there is a low rate of restenosis (9.2%), but not a complete inhibition of the process
.

34. Other drugs (actinomycin D, estradiol, tacrolimus, dexamethazone, rapamycin) show a potential effect on restenosis and neointimal proliferation. Another promising drug is taxol (paclitaxel), an antiproliferative and antinflammatory molecule, is currently under investigation with two ongoing RCTs (TAXUS I and TAXUS II).

35. The major problem with drug-coated stents is the price : current cost (Switzerland) of each stent is about $3,500, to be compared with about $900 for normal stent.

3 Congestive heart failure (include dysrythmia)

Chap 3 to be completed : 3 pages, currently under revision

36. Congestive heart failure is a clinical syndrome characterised by a set of signs and symptoms including paroxysmal nocturnal dyspnea, neck vein distention, cardiomegaly, night cough and dyspnea on exertion. Etiological causes are mainly related to ischemic heart diseases as well as to cardiomyopathy or multivalvular heart disease.

3.1 Epidemiology and burden of disease

3.2 Diagnosis

37. Current guidelines regarding the diagnosis of heart failure include the following  the assement of fluid status to determine need for diuretics and, when possible, the assessment of left ventricular ejection fraction to distinguish between systolic, diastolic, or combined heart failure.

3.3 Clinical management

38. The treatment o CHF includes diuretics for all pts presenting fluid accumulation to achieve normal jugular venous pressure and relief of oedema the control of coronary risk factors (Restrict salt intake to <3 g per day, regular and moderate exercise, influenzal and pneumococcal immunization) and the prescription of ACE inhibition and/or beta blockade in patients with left ventricular dysfunction without heart failure. Calcium antagonists should not be used for treatment of angina or hypertension in patients with heart failure.

3.3.1 Clinical management of significant arrhythmias (atrial fibrillation, ventricular arrhythmias)

4 Peripheral vascular disease

To be completed, 2 pages

5 Rheumatic heart disease

39. In the late 1940s, acute rheumatic fever (ARF) accounted for more than half of schoolchildren recognized to have cardiovascular problems in the United States. In most parts of the world, ARF is now far less common, although unexpected scattered outbreaks of ARF among both adults and children in developed countries have confirmed the capacity for this serious illness to reappear and pose significant public health problems
 : neither antimicrobial agents nor other public health measures have been totally effective in the control of rheumatic fever.

40. Valvular stenosis and/or regurgitation (because of the frequent fibrous thickening and adhesion following the rheumatic valvulitis) is the most serious complication of rheumatic fever.

41. Even minor degrees of rheumatic valvular involvement can lead to susceptibilities to infective endocarditis.

42. Streptococcal infections, rheumatic fever, and rheumatic heart disease remain a significant public health problem in developing countries.

5.1 Epidemiology and burden of disease

43. The epidemiology of ARF is identical to that of group A streptococcal upper respiratory tract infections. It most often occurs in children, with a peak age-related incidence is between 5 and 15 years. Initial attacks in adults take place around the age of 30.

44. Epidemiological risk factors classically include lower standards of living, especially crowding and herd immunity to the prevalent serotypes.

45. Approximately 3% of individuals with untreated group A streptococcal pharyngitis will develop rheumatic fever. The epidemiology of rheumatic fever is also influenced by the serotypes of group A streptococci present in a population, with selected strains being more likely to induce rheumatic fever.

5.2 Diagnosis

46. The diagnosis is based on clinical observation with information from the clinical observation plus evidence from the microbiology and immunology laboratories (i.e., signs of recent group A streptococcal infection e.g., positive throat culture or rapid antigen detection test; and/ or elevated or increasing streptococcal antibody test). The Jones criteria systematises the variety of signs and symptoms associated with the rheumatic fever syndrome into a list of major and minor criteria to assist the clinician (Updated Jones Criteria, last published in 1992
). The major clinical criteria include carditis (characterized by sinus tachycardia, mitral regurgitation, S3 gallop, pericardial friction rub), cardiomegaly, migratory polyarthritis (most often affecting the ankles, wrists, knees and elbows), Sydenham's chorea, subcutaneous nodules and erythema marginatum. To fulfill the Jones criteria, either two major criteria, or one major criterion and two minor criteria, plus evidence of an antecedent streptococcal infection are required.

47. An attempt should be made to recover the organism from a throat culture. It is helpful to obtain two or three cultures from the throat at the time the diagnosis is suspected but before initiating antibiotic therapy in order to confirm the presence of the organism. At least 80% of patients with acute rheumatic fever have an elevated anti-streptolysin O titer at presentation, and at least 95% are positive if tests such as the anti-DNAse B or anti-hyaluronidase test are used.

5.3 Clinical management

48. There are three issues in the management of patients with ARF : anti-streptococcal treatment, management of the clinical manifestations, and screening among children. These three issues are treated separately below.

5.3.1 Treatment of the infection

49. All patients with AFR should be treated as if they have a group A streptococcal infection. Antibiotic treatment should be started immediately, with a 10-day course in adults of penicillin.

50. Following the anti-streptococcal therapy, secondary prophylaxis should be initiated to prevent subsequent colonization of the upper respiratory tract with group A streptococci. Recommendations of the World Health Organization are penicillin or sulfadiazine. Since it is known that the risk of recurrence of rheumatic fever is highest during the first 5 years after the attack, secondary prophylaxis is always given for at least this period. Many believe that those with documented recurrences and/or documented rheumatic valvular heart disease should receive secondary prophylaxis for life.

5.3.2 Treatment of the infection

51. Clinical management from the symptoms. For adult patients with the arthritis of rheumatic fever, salicylates are very effective and may be given for 4 to 6 weeks and gradually tapered so as to prevent a rebound. There are no conclusive data to support the use of other agents (nonsteroidal anti-inflammatory drugs, steroids). In the presence of congestive heart failure, conventional medical measures are indicated.

5.3.3 Prophylaxis/paediatric screening for rheumatic heart disease

in the list A of preventive intervention : still to be done
6 Cerebrovascular diseases : stroke

52. A stroke, or cerebrovascular accident (CVA) is the abrupt onset of a non convulsive and focal neurological deficit. The deficit may remain fixed, or may rapidly improve or progressively worsen.

53. Cerebrovascular accident include ischaemia-infarction and intracranial haemorrhage.

54. Cerebral ischaemia is caused by a reduction in blood flow lasting for several seconds to a few minutes. When blood flow is rapidly restored, a transient ischemic attack (TIA) is said to have occurred (neurological signs and symptoms must last less than 24 h). If the cessation of flow lasts for more than a few minutes, infarction or death of brain tissue results : stroke has occurred (signs and symptoms last for >24 h).

55. Cerebral ischaemia is most frequently due atherosclerosis of aortic arch, carotid bifurcation, or intracranial vessels. The released clot travels until it occludes a distal vessel, conducing to embolic strokes. Thrombosis of large intracranial vessels in situ from atherosclerosis lead to atherothrombotic stroke. Unlike coronary arteries, thrombosis of intracranial vessels occurs rarely. Thrombotic occlusion of smaller intracranial vessels is a frequent cause of stroke, resulting often in a lacunar stroke.

56. Thrombotic strokes are gradual in onset. Stroke in progression is said to be present if a patient suffers progressive neurological deficits over a few hours or days.

57. Embolism from a cardiac source is most commonly from red atrial thrombi but can arise from numerous sources. In most cases the clinician does not observe clot within the heart and makes the diagnosis by associating a known cardiac cause (e.g., atrial fibrillation, recent myocardial infarction) with a sudden large-vessel occlusion in the brain. Such strokes are called cardio-embolic strokes. Some patients, however, may develop sudden occlusion of a large intracranial vessel, and despite extensive evaluation, no cause is apparent. These strokes are called cryptogenic strokes.

6.1 Epidemiology and burden of the disease

58. Cerebrovascular diseases occur predominately in the middle and late years of life. The incidence of stroke increases with age; thus the disability affects many people in their "golden years," a segment of the population that is growing rapidly in Western countries. 

59. Cerebral haemorrhage produces neurological symptoms by a mass effect on neural structures.

6.2 Diagnosis

· Embolic events usually produce a sudden onset of neurological dysfunction that is maximum at onset. The extent of neuronal ischaemia is determined by the location of the occlusion and the degree to which collateral flow is offered to the ischemic tissue bed, the blood pressure and body temperature, and other factors. Embolic strokes have a higher risk of transforming into hemorrhagic stroke in which petechial bleeding or frank haemorrhage occurs into the infarcted tissue hours or days following the initial embolic occlusion. This natural history risk of spontaneous haemorrhage must be taken into account in acute stroke trials testing the safety of thrombolytic treatment.

6.3 Clinical management

Note : Listed among the “A” LIST OF INTERVENTIONS : Medical management of acute vascular events.

60. When faced with a stroke, the clinician must rapidly differentiate between ischemia-infarction and hemorrhage, because the method of emergency treatment depends on cause. The clinician should focus on (i) the prevention of acute brain injury (i.e., identifying patients who may benefit from thrombolysis), and (ii) the prevention of future neurologic injury (once the mechanism of stroke is elucidated).

61. In thrombotic stroke, heparin and thrombolytic treatment may arrest progression, but it has been difficult to demonstrate in clinical trials whether or not such treatments improve outcome.

62. Many of the arterial and cardiac disorders underlying these diseases are preventable; the morbidity and mortality from cerebrovascular diseases has been diminishing in recent years, apparently because of better recognition and treatment of hypertension.

7 Management of CVD in special populations (diabetics, nephrologic patients)

still to be done
8 Long-term medical management of those with existing vascular disease

This chapter should include chiefly MI, PVD and stroke (including careful exploration of combination pack of diuretics, beta-blockers, ACE-inhibitors, HmG-Coa inhibitors, aspirin). Long term hospital management of those with stroke will be in Chapter 26, Neurological diseases
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