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Educational Objectives:  
 
1. Discuss medical management of diabetes mellitus (DM) based on the World Health 

Organization (WHO) guidelines.  
2. Define complications of diabetes mellitus. 
3. Identify the components of a follow-up visit and evaluation of a patient with DM, including 

interval medical history, physical examination, and laboratory tests.  
 

CASE ONE:  
Mr. Nyirenda is a 40-year-old man from Lilongwe, the political capital of Malawi, who presents to your 
clinic with complaints of blurry vision, polyuria and polydipsia. He works as a truck driver, and eats lots 
of salty, fried food. He reports that he does not smoke any cigarettes. He rarely exercises, and when 
he is not driving trucks, prefers to sit at home and watch television to relax. He has not noticed any 
weight loss recently, but has felt that he has gained some weight in the last few years, most notably 
around his abdomen, since he started his current employment. His blood pressure (BP) is 169/78 
mmHg. His random plasma glucose level is 14 mmol/L. You diagnose him with new onset diabetes 
mellitus type 2. Mr. Nyirenda is instructed to make dietary changes and lifestyle changes. He returns 
to clinic 2 months later. Random plasma glucose level at his next visit is 10 mmol/L.   

 
Questions: 
 
1. Does Mr. Nyirenda require medical management for his DM at this time? If so, what 
medication would you prescribe him and why?   
 
Yes. Per WHO guidelines, all patients without renal impairment or prior lactic acidosis and with 
persistent fasting blood glucose >6.0 mmol/L despite diet control should be started on 
metformin.1,2 It would have been reasonable to initiate Mr. Nyirenda on medication at his first 
clinic visit as he was experiencing symptoms secondary to his DM, such as polyuria and 
polydipsia.   
 
Metformin is a first-line drug to treat DM. It can be used as the first-line biguanide oral 
hypoglycemic agent in patients with type 2 diabetes mellitus who are not controlled by diet 
alone and who do not have renal insufficiency or are pregnant. Women of childbearing age do 
not need to be screened with a pregnancy test because metformin is not teratogenic. 
Metformin can be stopped if the patient becomes pregnant. The United Kingdom Prospective 
Diabetes Study (UKPDS) compared patients allocated to metformin versus diet only, and 
patients allocated to metformin had lower risk of any diabetes-related death and macrovascular 
and microvascular outcome (RR 0.74).3,4 All-cause mortality was also significantly lower in 
patients on metformin (RR 0.68).3,4 Metformin generally lowers fasting blood glucose 
concentrations by approximately 20%, a response similar to sulfonylureas.  
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Prior to starting metformin, patients should undergo a serum creatinine test, if possible, in order 
to ensure they do not have contraindications to metformin use. Contraindications to metformin 
use include an estimated glomerular filtration rate or eGFR <30 ml/minute/1.73 m2 (or history of 
known chronic kidney disease) and prior lactic acidosis.  
 
There is moderate quality evidence that lowering glycemia confers about a 9% reduction in 
cardiovascular disease risk.4 Good blood glucose control is important in preventing the 
development and progression of complications such as diabetic neuropathy and retinopathy. 
 
2. You have decided to start Mr. Nyirenda on metformin. What is the initial dose you will 
prescribe, and how will you plan to titrate the medication? 
 
The initial starting dose of metformin hydrochloride standard release is 500 mg oral daily. At 
one-week intervals, metformin can be increased to 500 mg every 12 hours or 850 mg every 12 
hours as needed if glucose control is not at target goal. Maximum dose of metformin is 850 mg 
every 8 hours or 500 mg 2+2+1, for a total of 2,550 or 2,500 mg per day, respectively. If possible, 
patients should take their metformin with meals to decrease the risk of gastrointestinal side 
effects.   
 
3. What counseling would you give Mr. Nyirenda regarding side effects and risks of metformin 
therapy?  
 
Gastrointestinal (GI) side effects such as anorexia, metallic taste in the mouth, nausea, and 
diarrhea tend to be most common, occurring in approximately 20 to 30% of patients. These 
symptoms are usually mild, transient and reversible once medication is discontinued or dose is 
reduced. If GI side effects are bothersome to the patient, temporarily reduce or discontinue the 
medication, and re-titrate slowly when the GI disturbances resolve. If GI symptoms persist, you 
can attempt to switch to the extended release formulation. However, be aware (and make sure 
to counsel your patient) that the extended release formulations can be more expensive than the 
standard release formulations.  
 
Vitamin B12 deficiency can also be a result of long-term metformin therapy. Metformin reduces 
B12 absorption and can decrease serum concentrations of B12 in 6 to 30% of long-term users.5 
However, there are rarely any clinical features of B12 deficiency noted in these patients.  
 
The most significant adverse effect is lactic acidosis. However, this a rare side effect with an 
incidence rate of approximately 0.04 cases per 1,000 patient-years.6 Despite the rarity, lactic 
acidosis in this setting has a high case fatality rate. Most cases occur in patients with conditions 
that predispose them to hypoperfusion and hypoxemia, including acute or progressive renal 
impairment, heart failure, acute pulmonary decompensation, sepsis, and/or dehydration.  
 
Additionally, metformin should be discontinued before an iodinated contrast imaging procedure 
or general anesthesia administration in those with eGFR <60 ml/minute/1.73 m2, advanced liver 
disease, alcoholism, or heart failure. Estimated GFR must be calculated 48 hours after the 
procedure and if renal function is stable and patient is eating normally, then metformin can be 
restarted.  
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For patients with chronic kidney disease (CKD) however, the risk of lactic acidosis is higher. As 
stated above, metformin is absolutely contraindicated once eGFR is less than 30 ml/min/1.73 m2 
and relatively contraindicated when eGFR is between 30 to 45. At this range, the maximum daily 
dose of metformin is 1000 mg per day.  
 

CASE ONE CONTINUED:  
Mr. Nyirenda agrees to start metformin and is up-titrated until maximal dose. He returns three 
months later for follow-up. Random blood glucose at that time is 12 mmol/L. His BP is 140/84. His 
cholesterol level is 6 mmol/L.  

 
4. What would be the next step in management of his diabetes? 
  
Mr. Nyirenda has not met the target at reassessment despite maximal therapy of metformin for 
2 to 3 months. Targets for management with lifestyle modifications and metformin include 
random plasma glucose concentration less than 10 mmol/L or fasting plasma glucose 
concentration from 6 to 8 mmol/L. Since Mr. Nyirenda has not met these targets, we will need 
to consider further medications to help with his glycemic control.  
 
The WHO recommends giving a sulfonylurea to patients who have contraindications to 
metformin, or in whom metformin does not improve glycemic control.4 Sulfonylureas are a class 
of DM medication that bind to adenosine triphosphate (ATP) channels on pancreatic beta cells 
resulting in release of stored insulin. A systematic review of randomized controlled trials (RCTs) 
comparing effectiveness and safety of metformin and sulfonylureas demonstrated that both 
achieve similar levels of glycemic control.7 Examples of sulfonylureas include gliclazide and 
glibenclamide.  
 
Sulfonylureas are contraindicated in severe hepatic impairment and pregnancy. Prior to starting 
sulfonylureas, patients should have serum creatinine and liver function tests checked if possible. 
If a hepatic function panel is not available, this medication should not be started if patients have 
signs or symptoms of advanced liver disease. The most common side effects of sulfonylureas are 
hypoglycemia and weight gain.  
 
Gliclazide modified release should be started at 30 mg oral dose administered once daily with 
breakfast, in order to avoid hypoglycemia. If the patient has symptomatic hyperglycemia, 
consider starting at the higher (60 mg) dose. The dose can be increased by 30 to 60 mg every 1 
to 4 weeks, as dictated by fasting glucose levels.8 The maximum dose is 120 mg once daily. If 
mild hypoglycemia occurs, the dose can be reduced by 30 to 60 mg. If severe hypoglycemia or 
recurrent mild hypoglycemia occurs, the patient should be switched to an alternative glucose 
lowering drug. Gliclazide should be discontinued or avoided in patients with eGFR <30 
ml/min/1.73 m2 or advanced liver disease. Gliclazide should be used as add-on therapy to 
metformin if no contraindications are present.  
 
Glibenclamide should be started at an oral dose of 2.5 mg once daily with breakfast, in order to 
avoid hypoglycemia. It can then be adjusted slowly, as dictated by fasting glucose levels, up to a 
maximum of 15 mg daily.4 When ≥7.5 mg of glibenclamide per day is needed, prescribe ⅔ of the 
total dose in the morning and ⅓ at night.9 Avoid in patients over 60 years of age or with eGFR 
<60 ml/minute/1.73 m2.  
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Of the two sulfonylureas noted above, gliclazide modified release is the sulfonylurea of choice. It 
has equivalent efficacy compared to other sulfonylureas and is consistently associated with 
lower rates of hypoglycemia.8 Thus, gliclazide, is preferred in patients for whom hypoglycemia is 
a concern, including people who are at risk of falls, have impaired awareness of hypoglycemia, 
live alone, or drive and/or operate machinery as part of their job. The ADVANCE study, which 
investigated the use of gliclazide modified release, suggested that sulfonylureas greatly reduce 
the risk of nephropathy.8,10 Meta-analyses of observational and randomized controlled trials 
consistently demonstrate that gliclazide has a better cardiovascular safety profile than 
glibenclamide and glimepiride.8  
 
To convert treatment from glibenclamide to gliclazide modified release, use the following dose 
conversion: Glibenclamide 5 mg ≈ Gliclazide modified release 30 mg.8 
 
The target levels for the new regimen will be random plasma glucose concentration below 10 
mmol/L, fasting plasma glucose concentration between 6 to 8 mmol/L, and/or Hgb A1c level 
between 6 to 7.5%. The WHO guideline development group concluded that patients with fasting 
plasma glucose concentration >14 mmol/L despite maximum doses of metformin and 
sulfonylureas should be referred to the next level of care.4 In cases where that is not feasible, it 
is reasonable to start the patient on insulin at that time.  
 
5. What is a precaution you will need to counsel Mr. Nyirenda about his new medication?  
 
Skipping meals while taking sulfonylureas could lead to hypoglycemia. There is high quality 
evidence that demonstrates that the risk of hypoglycemia is higher with sulfonylureas than with 
metformin.4 Mr. Nyirenda will have to be cautioned that he will need to take his medications 
when eating a meal. In particular, glibenclamide and gliclazide will need to be taken with a meal.  
 
Hypoglycemia (i.e. low blood glucose) is a frequent complication in diabetic patients receiving 
medications such as sulfonylureas and insulin. Patients should be counseled about warning 
symptoms such as nausea, hunger, tremors, sweating, palpitations, and generalized weakness. 
For mild to moderate symptoms, they should be educated to eat carbohydrates to raise blood 
glucose levels. Patients can carry small sweets or candies with them in case they ever have these 
symptoms and need to treat themselves. Drinking juices or water with sugar can also help raise 
the blood glucose concentration more quickly. 
 

CASE ONE CONCLUSION:  
Mr. Nyirenda is concerned about needing insulin at a later date. He asks you about when he might 
need to be started on insulin. He is worried about giving himself daily injections and would like to 
avoid having to take insulin.   

 
6. When is insulin indicated for such patients? 
  
Insulin should be started as maintenance treatment when oral combination therapy fails to 
meet targets for glycemic control, i.e. when random blood glucose concentration ≥10 mmol/L, 
fasting plasma glucose concentration >8 mmol/L, and/or HbA1c level >7.5%. Furthermore, 
insulin can be used for diabetic emergencies (e.g. hyperosmolar hyperglycemic non-ketotic state 



5 
 

Diabetes Mellitus Part 2. Pittsburgh’s Ambulatory Curriculum for Trainees in Low Resource Settings, First 
Edition, 2021. 

 

and diabetic ketoacidosis), as well as for control of blood glucose before and after surgeries. 
When insulin is started, sulfonylureas should be discontinued to avoid hypoglycemia.  
 
Diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic state (HHS) are two of the most 
serious acute complications of diabetes. DKA is characterized by ketoacidosis and 
hyperglycemia, while HHS entails severe hyperglycemia without ketoacidosis. Both states often 
occur in response to a precipitating event, such as infection or discontinuation of insulin 
therapy. Patients may present with polyuria, polydipsia or weight loss, and occasionally, with 
nausea, vomiting and abdominal pain. On exam, patients are markedly volume depleted and 
may have neurological involvement (e.g. altered mental status, stupor, or coma). As expected, 
laboratory findings are significant for hyperglycemia. Patients with HHS also exhibit 
hyperosmolality (i.e. calculated effective serum osmolality >320 mOsm/kg), whereas patient 
with DKA have a high anion gap metabolic acidosis with or without hypokalemia. Both 
conditions are medical emergencies and prompt treatment is required. Treatment usually 
involves fluid replacement, generally initiated with isotonic saline (i.e. 0.9% NaCl solution), 
insulin therapy, as well as correction of electrolyte abnormalities, primarily focusing on the 
careful monitoring of serum potassium and replacement as needed.  
 
7. What are the options for insulin therapy?  
 
There are multiple options for insulin therapy that fall into four broad categories as follows:8  
 
1. Long-acting insulin: Glargine and Detemir. Onset is 1.5 to 3 hours with no peak effect and 
duration of action from 12 to 24 hours for detemir and approximately 24 hours for glargine. 
Generally, these insulins are given once daily. In certain circumstances, they may need to be 
administered twice daily depending on individual patient responses. 
 
2. Intermediate-acting insulin: NPH (Neutral Protamine Hagedorn) and Lente. Onset is between 
1.5 and 3 hours with peak effect 4 to 10 hours after administration. The duration of action can 
last from 8 to 18 with usual duration of 12 hours. Intermediate-acting insulins are generally 
dosed twice daily. 
 
3. Short-acting insulin: Regular. Onset is 30 to 60 minutes with peak effect 2 to 4 hours after 
administration. Duration of action can last from 6 to 8 hours. Short-acting insulin is usually given 
around mealtimes. It is usually dosed approximately 30 minutes before meals.  
 
4. Rapid-acting insulin: Aspart, Glulisine and Lispro. Onset is 5 to 15 minutes with peak effect 2 
to 4 hours after administration. Duration of action can last from 5 to 8 hours. Rapid-acting 
insulins are usually given around mealtimes, injected just prior to eating.  
 
Long and intermediate-acting insulins are used as basal insulins and short and rapid-acting 
insulins are used for meal coverage. Generally, patients with type 2 diabetes mellitus that 
require insulin can be started on a basal insulin alone. Depending on their glycemic control, 
mealtime insulin can be added later. Rapid-acting insulin analogues are preferred to short-acting 
insulins, for improved convenience and for post-prandial glucose control, when the cost is not 
prohibitive.8 
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To dose insulin, there are many options available. The initial total daily insulin dose is 1 unit of 
insulin per 1 unit of body mass index (BMI) or 0.3-0.4 unit per kilogram of body weight per day. 
This total daily dose is then generally split equally among basal and mealtime insulins, and 
therefore patients can be given half of this dose as one dose of long-acting insulin. 
 
Alternatively, patients who need insulin can be started on basal insulin alone, preferably a long-
acting insulin, at 10 units at bedtime and monitored prior to titrating further.  
 
Mild forms of diabetes can be controlled with a daily injection administered 30 minutes prior to 
or at bedtime, but in more severe forms, one obtains better glycemic control with two daily 
injections, 30 minutes prior to breakfast and 30 minutes before dinner. 
 
Figure 1. Initiating and Titrating Basal Insulin Therapy.8 

 

 
SMBG: self-monitoring of blood glucose. 
 
Credit: SEMDSA Type 2 Diabetes Guidelines Expert Committee. 
 
8. What do you need to counsel patients about taking insulin?  
 
Providers should give patients a comprehensive education on hypoglycemia recognition and 
management. You may refer to the answer for question #5. Patients on insulin need to be 
careful about becoming hypoglycemic, especially if they skip meals and continue taking full 
doses of their insulin. Ideally, they should also check capillary blood glucose levels at least 
twice daily at home. If not feasible, monitoring of blood glucose level on follow-up would 
assist the healthcare provider with insulin titration. Unfortunately, self-monitoring is not 
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available for most people on insulin treatment, with the cost of the required devices and 
strips being cited as the most frequent reason.11 A controlled trial suggests that less costly 
self-monitoring by urine glucose measurement could be an acceptable alternative when 
blood glucose self-monitoring is not possible.12  
 
Prior to starting insulin, providers must also ensure that patients have the resources required 
to maintain insulin therapy, including insulin supply and appropriate storage. Insulin needs to 
be refrigerated or stored in a cool place, such as a clay pot, if no refrigerator available.13 
Finally, patients require education on drawing up insulin and injecting it subcutaneously.  
 
The following instructions should be given to patients on how to draw up insulin from vials:9 
1. Clean the top of the insulin vial with an antiseptic swab. 
2. Draw air into the syringe to the number of marks of insulin required and inject it into vial. 
3. Depress the plunger and push the air into the vial.  
4. Turn the vial upside down and hold it up in the air. Keep the needle tip in the insulin inside 

the vial. 
5. Draw the required dose of insulin into the syringe.  
6. Before withdrawing the needle from the vial, expel the air bubble if one has formed. 
 
The following steps outline effective injection technique:9 
1. The site you choose for the injection should be clean and dry. If your skin is visibly dirty, 

clean it with soap and water. However, the skin need not be specially cleaned with alcohol 
or other chemical agents. Repeated application of antiseptics hardens the skin.  

2. Stretching the skin at the injection site is the best way to obtain a painless injection. In thin 
people, it may be necessary to pinch the skin between thumb and forefinger of one hand. 

3. The needle should be inserted briskly at almost 90 degrees to the skin to almost its whole 
length (needles are usually 0.6 to 1.2 cm long). 

4. Inject the insulin.  
5. To avoid insulin leakage, wait 5 to 10 seconds before withdrawing the needle.  
 
Finally, they must be counseled on rotating the injection sites depicted in Figure 2 to avoid 
lipohypertrophy (i.e. an abnormal accumulation of fat underneath the skin). 
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Figure 2. Injection Sites for Insulin.14 

 

 
  
Credit: Republic of Kenya Ministry of Public Health and Sanitation. 
 

CASE TWO: 
You are evaluating Mr. Tembe, a 45-year-old man from Maputo, the capital city of Mozambique, who 
was recently diagnosed with diabetes mellitus type 2 in your office. He lives a sedentary life, eats 
sugary food and fried food most days of the week, and has been having some blurry vision lately. He is 
interested in learning how to better manage his diabetes. Before Mr. Tembe leaves your office, he 
would like to know how often he should be seeing a doctor for his diabetes. He does not live close by 
and is concerned about being able to make frequent appointments. 

 
9. What are some common complications of DM?  
 

• Microvascular complications: 
o Blurry vision and floaters (retinopathy) 
o In later stages, decreased urine output, easy fatigability, anorexia, and edema 

(nephropathy) 
o Pain and paresthesias of the feet as well as foot ulcers in later stages (peripheral 

neuropathy) 
o Gastroparesis and erectile dysfunction (autonomic neuropathy) 

• Macrovascular complications: 
o Chest pain and dyspnea on exertion (acute coronary syndrome) 
o Lower extremity edema and breathlessness when lying flat or orthopnea (heart failure) 
o Pain induced by exercise and relieved by rest, usually in the lower extremities, or 

claudication (peripheral artery disease) 
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o Acute onset of difficulty speaking, unilateral limb weakness, gait instability, and/or facial 
droop (stroke) 

 
Patients with DM are at higher risk for cardiac disease and renal disease than the general 
population, and must be screened appropriately for these conditions.  
 
10. How often should Mr. Tembe follow up with you? 
 
All individuals with DM should be evaluated at least twice a year, and more frequently, if there 
are any factors which may cause concern to the patient or their doctor. The aim of regular visits 
should be to assess and decrease the risk of known complications of diabetes, such as peripheral 
artery disease, nephropathy and retinopathy. A review appointment may involve many health 
care workers, such as dietician, optometrist, podiatrist or other appropriately trained members 
of staff, if available.  
 
11. On physical examination of Mr. Tembe, what should you pay close attention to? 
 

• Vital signs: Blood pressure (BP), ideally supine and standing, and/or heart rate (HR) can 
provide information regarding autonomic neuropathy that occurs in patients with DM who 
may present with orthostatic hypotension and tachycardia. It is also important to check BP 
for early management of hypertension.  

• Weight and waist circumference: These should be checked and addressed during each visit. 
Refer to the first diabetes mellitus module for more information regarding waist 
circumference and BMI calculation. 

• Head, eyes, ears, nose, and throat (HEENT): 
o Eyes: The WHO recommends that patients with type 2 DM be screened for diabetic 

retinopathy by an ophthalmologist when diabetes is diagnosed and every two years 
thereafter, or as recommended by their ophthalmologist, if possible.15 Diabetic 
retinopathy evolves through stages in its progression to blindness. Early eye exams 
would be helpful in preventing complications from diabetes. It is important to check the 
eyes for visual acuity, cataracts, and any signs of retinopathy, such as hemorrhages, 
exudates, and neovascularization. In a study conducted in Ghana and Nigeria, out of 840 
patients with diabetes, prevalence of diabetic retinopathy was 17.9% and prevalence of 
cataract was 44.9%.16   

o Oral cavity: DM is a predisposing factor for the onset of oral candidiasis or thrush. HIV 
should also be considered in the setting of oropharyngeal candidiasis. 

• Cardiac: Assess rhythm, rate, and presence of murmurs or gallops.  

• Feet: Examine feet for ulcerations at every visit. In addition, peripheral pulses should be 
assessed to evaluate for peripheral artery disease. Patients with severe ulcers and/or 
infections should be referred to the next level of care, if feasible. You should also check 
sensation to assess for diabetic neuropathy with pinprick and/or monofilament tests yearly 
(see below). 

• Neurologic: Assess sensation to light touch and pinprick, vibratory sensation, monofilament 
testing (if available), and deep tendon reflexes at ankles. 

• Injection sites: Lastly, you should examine injection sites for complications such as infections 
or lipohypertrophy. This can also lead to discussion of adherence. 
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12. In addition to physical examination, what else (not including laboratory testing) should 
you address during this visit? 
 
Patients should be asked about their glucose control at home (i.e. how often are blood glucose 
levels being checked, mode of assessment, and any perceived barriers to regular measurements 
and management of blood glucose). The provider should also reinforce the need for lifestyle 
measures, such as diet, weight loss (if overweight or obese), and smoking cessation, etc. Finally, 
the provider must educate patients on foot hygiene, nail cutting, self-monitoring of foot health, 
and wearing appropriate footwear to prevent ulcerations, infections and subsequent 
amputations. 
 
13. What laboratory testing should you check at this time?  

 
During follow-up visits, laboratory evaluation should include fasting blood glucose concentration 
and urinalysis at least twice a year in all patients with DM and at least four times a year in DM 
patients not at goal, if possible. Serum creatinine level and microalbumin level, if available, 
should be obtained to identify, stage, and monitor progression of diabetic nephropathy. This is 
important, as diabetes nephropathy affects 32 to 57% of patients with diabetes in sub-Saharan 
Africa.17 
 

CASE TWO CONTINUED: 
At Mr. Tembe’s follow-up appointment, his BP is 162/90. His cholesterol is noted to be 8 mmol/L. He 
reports he has improved his diet and has been taking medications regularly. He denies any alcohol use 
or smoking history. 

   
14. Based on the information provided about Mr. Tembe, using the World Health 
Organization/International Society of Hypertension (WHO/ISH) risk prediction charts, what is 
his 10-year cardiovascular risk category? 
 
Figure 3. Ten-year Combined Myocardial Infarction and Stroke Risk (fatal and non-fatal).18 
 

 
 
Credit: World Health Organization. WHO/ISH risk prediction charts for 14 WHO epidemiological 
sub-regions. 
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Figure 4. First WHO/ISH Risk Prediction Chart for Africa Sub-region E (AFR E).1,18 
 

 
 
Africa sub-region E (AFR E) includes Malawi and Mozambique, among other countries. 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. Ten-
year risk of a fatal or non-fatal cardiovascular event by sex, age, systolic blood pressure (SBP), 
total blood cholesterol, and smoking status in people with 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).1,18 
 

 
Africa sub-region E (AFR E) includes Malawi and Mozambique, among other countries. 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. Ten-
year risk of a fatal or non-fatal cardiovascular event by sex, age, systolic blood pressure (SBP), 
total blood cholesterol, and smoking status in people with diabetes mellitus. This chart can only 
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. 
 
This patient’s 10-year cardiovascular risk category is ≥40%. Given that we do have a cholesterol 
level for Mr. Tembe, the chart in Figure 4 can be used to predict his 10-year risk of a 
cardiovascular event. First, one chooses the male section of the chart, which includes the first 
two columns to the left. Mr. Tembe is a lifelong non-smoker. Therefore, one selects the first 
column of the chart from left to right. Since he is 45 years old, one can narrow it down to the 
corresponding 40 age group box at the bottom of the first column. One can then trace the SBP 
(numbers on the far right) and stop at the corresponding cholesterol level (numbers at the 
bottom). In doing this, one should arrive at ≥40% 10–year risk of a fatal or non-fatal 
cardiovascular event. Refer to the WHO risk prediction charts module for more information 
regarding these risk assessment tools and recommendations.  
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15. What would be your next step regarding his blood pressure management? 
 
Blood pressure control is particularly important in diabetic patients in order to reduce their risk 
of microvascular and macrovascular complications. Since Mr. Tembe’s 10-year cardiovascular 
risk is ≥40% and his blood pressure has remained ≥130/80 mmHg, he should be prescribed a 
angiotensin-converting enzyme (ACE) inhibitor, low-dose thiazide-like diuretic, or calcium 
channel blocker as first-line therapy based on the WHO/ISH risk prediction charts.1,2 Similarly, 
WHO recommendations for patients with DM include a target blood pressure ≤130/80 
mmHg.15 The WHO guideline development group concluded that patients with diabetic 
proteinuria or BP >130/80 mmHg despite treatment with 2 or 3 blood pressure lowering agents 
should be referred to the next level of care, if feasible.15 More relaxed BP goals may be 
considered for frail patients with complicated comorbidities or those who have adverse 
medication effects.  
 
Current WHO guidelines for antihypertensive agents in DM are: 
● ACE inhibitors (e.g. enalapril 5 mg) or low-dose thiazides (e.g. hydrochlorothiazide 12.5 mg 

or equivalent) are recommended as first-line treatment.15 Diabetic nephropathy occurs in 
about 25% of patients with type 2 DM, and many of these patients will progress to end-
stage renal disease. In a Cochrane review of the effect of BP control on progression of renal 
complications, ACE inhibitors were shown to reduce the progression to microalbuminuria in 
normo-albuminuric diabetic patients, but this effect was not seen with thiazides.15 Thus, the 
preference would be to start ACE inhibitors in DM patients before starting thiazides for 
blood pressure management.   

● Beta-blockers are not recommended for initial management.15 However, these can be used 
if ACE inhibitors, thiazides, or calcium channel blockers are unavailable or contraindicated.  

 
16. In addition, what other medications would you start at this time?  
 
Morbidity and mortality from cardiovascular disease are two to five times higher in patients 
with diabetes than the general population.15 Based solely on Mr. Tembe’s 10-year 
cardiovascular risk of 40% or higher per the aforementioned charts, he should also be 
prescribed a daily low-dose aspirin, 75 to 100 mg per day.1,2  
 
According to additional WHO recommendations, all patients with type 2 diabetes mellitus 
aged 40 years and older should be given a statin, if available.15 Statins have been shown to 
have a beneficial effect on all-cause mortality as well as risk of myocardial infarction and 
stroke.15 Statins’ therapeutic effect is thought to be primarily due to their ability to lower low-
density lipoprotein (LDL) cholesterol. Statins have been associated with increased risk of 
elevated liver enzymes, but not with important clinical events, except for an increased risk of 
diabetes.15 
 
17. Out of all the recommendations detailed in answers to questions 15 and 16, which are the 
most cost-effective preventive drug therapies? 
 
The most cost-effective preventive therapies are aspirin and initial antihypertensive 
medications.1 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.1 
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