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Educational Objectives:  
 
1. Recognize the importance of risk factor modification for cardiovascular disease. 
2. Understand the World Health Organization/International Society of Hypertension (WHO/ISH) risk 

prediction charts for the 14 WHO epidemiological sub-regions. 
3. Apply the WHO/ISH risk prediction charts to different clinical cases in Africa sub-region E. 
 
Questions:  
 
1. Why should you assess and manage cardiovascular risk? 
 
Cardiovascular disease is a major cause of premature death and disability throughout the world. 
Approximately 80% of the global epidemic of cardiovascular disease takes place in low- and middle-
income countries (LMIC).1 The underlying pathology is atherosclerosis, which develops over decades and 
is usually advanced by the time symptoms occur. Acute coronary and cerebrovascular events occur 
suddenly and are often fatal before medical care can be provided.2 Individual and societal costs of 
premature deaths and disability call for urgent measures to prevent and control this pandemic.1  
  
Risk factor modification can reduce clinical events and premature death in individuals with 
established coronary artery disease, cerebrovascular disease and/or peripheral vascular disease 
(secondary prevention) as well as in those who are at high cardiovascular risk due to one or more risk 
factors (primary prevention).2 Pragmatic and feasible methods are required to prevent people from 
suffering myocardial infarctions and strokes. Treating risk factors such as hypertension and 
hyperlipidemia is one such approach. However, this strategy has only been shown to be cost-effective 
for most countries when high-risk individuals are targeted.2 This is where the World Health 
Organization/International Society of Hypertension (WHO/ISH) risk prediction charts play an important 
role.  
 
Figure 1 shows the disability-adjusted life years (DALYs) due to cardiovascular diseases (CVD). DALYs are 
a metric used to quantify the burden of disease, which takes into account both morbidity and mortality. 
The DALY metric is the aggregation of years lived with disability and years of life lost. One DALY can be 
thought of as one lost year of “healthy” life.4 The map shows African countries with different rates of 
DALYs due to CVD. Specifically, the dark red countries have the highest rates, whereas the dark blue 
countries carry the lowest rates. At the bottom right corner of the figure, the top global risk factors for 
CVD are shown.  
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Figure 1. Burden of Cardiovascular Diseases in Africa, 1990-2015.3  
 

 
 
Credit: Institute for Health Metrics and Evaluation. 
 
2. What are the WHO/ISH risk prediction charts? 
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The WHO/ISH risk prediction charts estimate total CVD risk for people who have not yet developed 
clinically manifest disease, such as myocardial infarction or stroke.2,5 These guidelines provide evidence-
based recommendations on which specific preventive actions to initiate, and with what degree of 
intensity, in order to reduce the incidence of first clinical events due to coronary artery disease, 
cerebrovascular disease and peripheral vascular disease in these individuals.2 

 
“These charts indicate 10-year risk of a fatal or non-fatal major cardiovascular event (myocardial 

infarction or stroke), according to age, sex, blood pressure, smoking status, total blood cholesterol 

and presence or absence of diabetes mellitus for 14 WHO epidemiological sub-regions.”2,5 There are 

two sets of charts. Both sets are available for each of the 14 WHO epidemiological sub-regions. One set 

can be used in settings where blood cholesterol can be measured.2,5 The other set can be used in 

settings where facilities for cholesterol assays are not available.2,5,6  

Of note, each chart can only be used for countries of the specific WHO epidemiological sub-region. 

"Each chart has been calculated from the mean of risk factors and the average ten-year event rates from 

countries of the specific sub-region.”6 The charts provide only approximate estimates of CVD risk, which 

represent the average for the sub-region and do not capture the variation in CVD risk within each sub-

region or country.6 They are useful tools to identify those individuals at high total CVD risk. They can also 

help motivate patients to change their behaviors and to take antihypertensive medications, lipid-

lowering drugs and aspirin when appropriate.2,5,6 

3. Which countries are included in the WHO Region of Africa, sub-region E? What does the letter E 
signify? 

 
Africa sub-region E (AFR E) includes Botswana, Burundi, Central African Republic, Congo, Côte d’Ivoire, 
Democratic Republic of the Congo, Eritrea, Ethiopia, Kenya, Lesotho, Malawi, Mozambique, Namibia, 
Rwanda, South Africa, Swaziland, Uganda, United Republic of Tanzania, Zambia, and Zimbabwe.5 The 
letter E stands for a category of mortality strata, which is characterized by high child mortality and very 
high adult mortality in the countries of this specific WHO epidemiological sub-region.5 
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Figure 2. The World Health Organization Mortality Sub-regions in the Global Burden of Disease 2000 
Study.7 
 

 
 
A: very low child and adult mortality; B: low child and adult mortality; C: low child mortality and high 
adult mortality; D: high child and adult mortality; E: high child mortality and very high adult mortality; 
AFR: Africa; AMR: Americas; EMR: Eastern Mediterranean; EUR: Europe; SEAR: South-East Asia; WPR: 
Western Pacific. 
 
Credit: Lopez AD, Shibuya K, Rao C, et al. 2006. 

 
4. How do you use the charts to assess CVD risk?  
 
In order to use the charts to assess CVD risk, you should: 
● First make sure that you select the appropriate charts for your specific WHO epidemiological sub-

region, in this case, Africa sub-region E. 
● If blood cholesterol cannot be measured, use the charts that do not display total cholesterol.2,5 
● Before applying the chart to estimate the 10-year cardiovascular risk of an individual, you must 

obtain the following information:  
o Presence or absence of diabetes: A person who has diabetes mellitus is defined as someone 

with a fasting plasma glucose concentration ≥7.0 mmol/L (126 mg/dL), a random plasma glucose 
concentration ≥11.1 mmol/L (200 mg/dL) with symptoms, or a glycated hemoglobin (HbA1c) 
level ≥6.5 %. Urine glucose test may be used to screen for diabetes if blood glucose assay is not 
feasible.2,5 Refer to the diabetes mellitus modules for more information regarding this topic.  

o Sex (male or female) 
o Smoker or non-smoker: All current smokers and those who quit smoking less than 1 year before 

the assessment are considered smokers when assessing cardiovascular risk.2,5 
o Age  
o Systolic blood pressure 
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o Total blood cholesterol (for an approximation, if in mg/dL divide by 38 to convert to mmol/L)2,5 
 
Once the above information is available, proceed to estimate the 10-year cardiovascular risk as follows:  
Step 1: Select the appropriate chart depending on whether the person has diabetes or not. 
Step 2: Select male or female tables corresponding to the person’s sex. 
Step 3: Select smoker or non-smoker boxes depending on the person’s smoking status. 
Step 4: Select age group box (if age is 30 to 39 years, select 30; if 40 to 49 years, select 40, and so 
successively).2,5,6 
Step 5: Within the selected box, find the cell where the individual’s approximate systolic blood pressure 
(mmHg) and total blood cholesterol level (mmol/L) cross.2,5,6 The color of this cell determines the 10-
year cardiovascular risk category. Specifically, the color of the cell indicates the 10-year risk of combined 
myocardial infarction and stroke (fatal and non-fatal) as shown below in Figure 3.5 
 
Figure 3. Ten-year Combined Myocardial Infarction and Stroke Risk (fatal and non-fatal).5 
 

 
 
Credit: World Health Organization. WHO/ISH risk prediction charts for 14 WHO epidemiological sub-
regions. 
 
5. When can you make treatment decisions without using the risk prediction charts? 
 
Some individuals are at high CVD risk because they have known cardiovascular disease or high levels of 
individual risk factors. They need intensive lifestyle interventions and appropriate drug therapy. They do 
not require risk stratification using charts for treatment decisions as they belong to the high-risk 
category.1,2,5 They include people with: 
● Established cardiovascular disease (history of angina pectoris, myocardial infarction, transient 

ischemic attack, stroke or peripheral vascular disease), 
● Total cholesterol ≥8 mmol/L, 
● Persistently raised blood pressure ≥160/100 mmHg,  
● Nephropathy, or 
● Left ventricular hypertrophy (shown on electrocardiogram).2,6 
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Figure 4. First WHO/ISH Risk Prediction Chart for Africa Sub-region E (AFR E).2,5 
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Ten-year risk of a fatal or non-fatal cardiovascular event by sex, age, systolic blood pressure (SBP), total 
blood cholesterol, smoking status, and presence or absence of diabetes mellitus. This chart can only be 
used for settings where blood cholesterol can be measured. 
 
Credit: World Health Organization. Prevention of cardiovascular disease: Pocket guidelines for 
assessment and management of cardiovascular risk:(WHO/ISH cardiovascular risk prediction charts for 
the African Region);  
World Health Organization. WHO/ISH risk prediction charts for 14 WHO epidemiological sub-regions. 
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Figure 5. Second WHO/ISH Risk Prediction Chart for Africa Sub-region E (AFR E).2,5 
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Ten-year risk of a fatal or non-fatal cardiovascular event by sex, age, systolic blood pressure, smoking 
status, and presence or absence of diabetes mellitus. This chart can be used for settings where blood 
cholesterol cannot be measured. 
 
Credit: World Health Organization. Prevention of cardiovascular disease: Pocket guidelines for 
assessment and management of cardiovascular risk:(WHO/ISH cardiovascular risk prediction charts for 
the African Region); 
World Health Organization. WHO/ISH risk prediction charts for 14 WHO epidemiological sub-regions. 
 

CASE ONE: 
Mr. Sibiya is a 59-year-old black man from Nhamatanda District, Sofala Province in Mozambique, with 
no past medical history who presents as a follow-up for a blood pressure reading of 158/96 mmHg two 
weeks ago. He is a lifelong non-smoker and takes no medications. Repeat blood pressure is 156/94 
mmHg. You counsel him about lifestyle changes and order laboratory testing. Upon his return to the 
clinic the following month, his laboratory testing reveals normal serum electrolytes, a normal creatinine 
level, a fasting plasma glucose concentration of 5.0 mmol/L, a total cholesterol level of 266 mg/dL, and 
no proteinuria. 

 
6. Based on the WHO/ISH risk prediction charts and the aforementioned data, what is this patient’s 
10-year cardiovascular risk category? 
 
This patient’s 10-year cardiovascular risk category is 20% to <30%. Since blood cholesterol has been 
measured in this case, one first selects the risk prediction charts in Figure 4. Then one chooses the 
bottom chart within that figure, which applies to people without diabetes mellitus, because the 
patient’s fasting plasma glucose level is below 7.0 mmol/L. One later selects the first column of the chart 
from left to right given that the patient is a male lifelong non-smoker. Since the patient is 59 years old, 
one subsequently chooses the 50 age group box. Finally, within the selected age box, one chooses the 
cell where the individual’s approximate systolic blood pressure (numbers on the far right), 160 mmHg in 
this case, and total blood cholesterol level (numbers at the bottom), 7 mmol/L (266 mg/dL divided by 
38), cross. The color of this cell is orange, which corresponds to the aforesaid 10-year cardiovascular risk 
category. 
 

CASE TWO: 
Mrs. Phiri is a 67-year-old black woman from Lilongwe, the political capital of Malawi, with a past 
medical history of diabetes mellitus who presents for follow-up with persistently elevated blood 
pressure readings ranging between 150-158 mmHg systolic and 90-96 mmHg diastolic. She is a lifelong 
non-smoker. Her only medication is metformin. She underwent laboratory testing, which revealed 
normal serum electrolytes, a normal creatinine level, a fasting plasma glucose concentration of 7.5 
mmol/L, a total cholesterol level of 7 mmol/L, and no proteinuria.  

 
7. Based on the WHO/ISH risk prediction charts and the information provided above, what is this 
patient’s 10-year cardiovascular risk category? 
 
This patient’s 10-year cardiovascular risk category is 30% to <40%. Since blood cholesterol has been 
measured in this case, one first selects the risk prediction charts in Figure 4. Given the patient’s clinical 
history and fasting plasma glucose level above 7.0 mmol/L, one then chooses the top chart within that 
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figure, which applies to people with diabetes mellitus. One later selects the third column of the chart 
from left to right given that the patient is a female lifelong non-smoker. Since the patient is 68 years old, 
one subsequently chooses the 60 age group box. Finally, within the selected age box, one chooses the 
cell where the individual’s approximate systolic blood pressure, 160 mmHg in this case, and total blood 
cholesterol level, 7 mmol/L, cross. The color of this cell is bright red, which corresponds to the 
aforementioned 10-year cardiovascular risk category. 
 

CASE THREE: 
Mr. João is a 48-year-old black man from Murrupula District, Nampula Province in Mozambique, with no 
past medical history who presents as a follow-up for a blood pressure reading of 154/98 two weeks ago. 
He works as a fish farmer growing tilapia. He used to smoke hand-rolled cigarettes, but stopped smoking 
10 months ago. Repeat blood pressure today is 152/90 mmHg. Facilities for measuring blood cholesterol 
are not available in the area.  

 
8. Assuming this patient does not have diabetes mellitus, what is his 10-year cardiovascular risk 
category based on the WHO/ISH risk prediction charts and the information provided above? 
 
This patient’s 10-year cardiovascular risk category is 10% to <20%. Since blood cholesterol has not 
been measured in this case, one first selects the risk prediction charts in Figure 5. One then chooses the 
bottom chart within that figure, which applies to people without diabetes mellitus. Since the patient is 
considered a male smoker because he stopped smoking less than 1 year before the assessment, one 
later selects the second column of the chart from left to right. Given that the patient is 48 years old, one 
subsequently chooses the 40 age group box. Finally, within the selected age box, one chooses the cell 
that corresponds to the individual’s approximate systolic blood pressure, 160 mmHg in this case. The 
color of this cell is yellow, which corresponds to the aforementioned 10-year cardiovascular risk 
category. 
 
9. If Mr. João had presented with persistently elevated blood pressure ranging between 170/100 and 
180/110 mmHg, what would be his 10-year cardiovascular risk category? 

 
Hint: Learners may refer to the answer for question #5. 

 
This is a trick question. This patient’s 10-year cardiovascular risk category would be high due to his 
persistently raised blood pressure ≥160/100 mmHg. Thus, he would not require risk stratification using 
charts. 
 
10. What recommendations for prevention of cardiovascular disease would you make to all patients 
regardless of their individual total risk? 
 
All individuals should be counseled regarding a variety of lifestyle modifications, including tobacco use 
cessation if appropriate, adherence to a healthy diet, regular physical activity, weight loss if overweight, 
and avoidance of harmful alcohol intake. 
 
11. What recommendations for prevention of cardiovascular disease would you make to patients 
according to their individual 10-year cardiovascular risk? 
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Table 1. WHO Recommendations for Antihypertensive Therapy according to Individual 10-year 
Cardiovascular Risk.2,6 
 

ANTIHYPERTENSIVE DRUGS 

The following individuals should initiate antihypertensive therapy: 
● Those with blood pressure ≥160/100 mmHg, 

● Those with blood pressure <160/100 and with target organ damage. 

Risk <10% 
 

Individuals with persistent blood pressure ≥140/90 mmHg should: 
● Practice lifestyle strategies to lower blood pressure, and 

● Undergo total cardiovascular risk reassessment every 2–5 

years. 

Risk 10% to <20% 
 

Individuals with persistent blood pressure ≥140/90 mmHg should:  
● Practice lifestyle strategies to lower blood pressure, and 

● Undergo total cardiovascular risk reassessment every 6-12 

months.  

Risk 20% to <30% 
 

Individuals with persistent blood pressure ≥140/90 mmHg who are 
unable to lower blood pressure through lifestyle strategies within 4–6 
months should: 

● Initiate a low-dose thiazide-like diuretic, angiotensin-

converting enzyme (ACE) inhibitor, or calcium channel 

blocker as first-line therapy. 

Risk ≥30% 
 

Individuals with persistent blood pressure ≥130/80 mmHg should:  
● Initiate a low-dose thiazide-like diuretic, ACE inhibitor, or 

calcium channel blocker as first-line therapy. 

 
Table 2. WHO Recommendations for Hypoglycemic Drug Therapy.2,6 
 

HYPOGLYCEMIC DRUGS 

Individuals without renal impairment (estimated glomerular filtration rate or eGFR <30 
ml/minute/1.73 m² or history of known chronic kidney disease) or prior lactic acidosis and with 
persistent fasting plasma glucose >6.0 mmol/L despite diet control should initiate metformin. 
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Table 3. WHO Recommendations for Antiplatelet Drug Therapy according to Individual 10-year 
Cardiovascular Risk.2,6 
 

ANTIPLATELET DRUGS 

Risk <10% 
 

Aspirin should not be given to individuals in this low-risk category 
because the harm caused by aspirin treatment outweighs the benefits. 

Risk 10% to <20% 
 

Aspirin should not be given to individuals in this risk category because 
the benefits of aspirin treatment are balanced by the harm caused.  

Risk 20% to <30% 
 

Aspirin should probably not be given to individuals in this risk 
category because the balance of benefits and harm from aspirin 
treatment is not clear. Consider aspirin in areas where coronary 
artery disease rates exceed stroke rates.  

Risk ≥30% 
 

Individuals in this risk category should initiate a daily low-dose aspirin 
(75-100 mg per day). 

 
Table 4. WHO Recommendations for Lipid-lowering Drug Therapy according to Individual 10-year 
Cardiovascular Risk.2,6 

 

LIPID-LOWERING DRUGS (STATINS) 

Individuals with total blood cholesterol ≥8 mmol/L should initiate statin therapy. 

Risk <10% 
 

 

Risk 10% to <20% 
 

Should follow a lipid-lowering diet.  

Risk 20% to <30% 
 

Individuals >40 years with persistently high total cholesterol (>5.0 
mmol/L) despite a lipid-lowering diet, should initiate a statin. 

Risk ≥30% 
 

Individuals should follow a lipid-lowering diet and initiate a statin. 

 

12. Based on the risk prediction charts and recommendations above, what drug therapy would you 
prescribe to Mr. Sibiya from Case One? 
 
Given that Mr. Sibiya’s 10-year cardiovascular risk category is 20% to <30%, he should be prescribed a 

low-dose thiazide-like diuretic, angiotensin-converting enzyme (ACE) inhibitor, or calcium channel 

blocker as first-line therapy if his blood pressure readings remain ≥140/90 mmHg in the following 4 to 6 

months despite lifestyle modifications. Since his fasting plasma glucose level was within normal limits, 

he does not require metformin. Aspirin should probably not be prescribed because the balance of 

benefits and harm from aspirin treatment is not clear in this case. You could consider starting aspirin if 

local coronary artery disease rates exceed stroke rates.2 If his total serum cholesterol persists >5.0 

mmol/L despite a lipid-lowering diet, he should be prescribed a statin if feasible. 

13. Based on the aforementioned risk prediction charts and recommendations, what drug therapy 

would you prescribe to Mrs. Phiri from Case Two? 
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Given that Mrs. Phiri’s 10-year cardiovascular risk category is 30% to <40% and her blood pressure has 
persistently remained ≥130/80 mmHg, she should be prescribed a low-dose thiazide-like diuretic, ACE 
inhibitor, or calcium channel blocker as first-line therapy. Reducing blood pressure by 10-15/5-8 mmHg 
would decrease combined CVD mortality and morbidity by approximately one third.2 Given her diagnosis 
of diabetes mellitus, an ACE inhibitor would be preferable for renal protection. Since her fasting plasma 
glucose level is >6.0 mmol/L and her lab results showed no renal impairment, she should be continued 
on metformin. Finally, she should also be prescribed a daily low-dose aspirin, 75 to 100 mg per day, and 
a statin if possible. Reducing cholesterol level by 20% with statin treatment would yield a coronary 
artery disease mortality benefit of 30%.2 
 
14. Based on the aforesaid risk prediction charts and recommendations, what advice would you 
provide and what drug therapy would you prescribe to Mr. João from Case Three? 
 
Given that Mr. João’s 10-year cardiovascular risk category is 10% to <20%, he should be counseled on 

lifestyle modifications to lower blood pressure and advised to undergo total cardiovascular risk 

assessment every 6 to 12 months if blood pressure readings remain ≥140/90 mmHg. Assuming he does 

not have diabetes mellitus, this patient does not require metformin. Aspirin should not be prescribed 

because the benefits of aspirin treatment are balanced by the harm caused in this case. Finally, he 

should be advised to follow a lipid-lowering diet and strongly encouraged to continue to abstain from 

smoking. 

15. Out of all the WHO recommendations detailed above, which are the most cost-effective 

preventive drug treatments? 

The most cost-effective preventive therapies are aspirin and initial antihypertensive medications (low-

dose thiazides).2 In limited resource settings, a cost-effective prevention strategy could offer aspirin and 

initial antihypertensive treatment to all at a high 10-year cardiovascular risk before offering intensive 

antihypertensive management and statins.2  
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