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Original Report–Part 1

D iabetes can be a devastating 
illness. In the United States, it 
is the leading cause of blind-

ness in individuals between the ages of 
20 and 74 years.1 It is also the leading 
cause of patients undergoing dialysis, 
with almost 50% of those starting 
dialysis having kidney failure second-
ary to diabetic nephropathy.2 Diabetic 
peripheral neuropathy leading to foot 
ulcers is the underlying cause of non-
traumatic lower extremity amputa-
tions in patients with diabetes.3 More 
than half of lower extremity amputa-
tions occur in diabetic individuals,4 
although only approximately 7% of 
the population has recognized diabe-
tes.5 Myocardial infarctions (MIs) are 
twice as common in diabetic men and 
4 to 5 times more common in diabetic 
women than in nondiabetic individu-
als.6 Strokes are twice as common7 and 
peripheral arterial disease is 2.5 times 
more common8 in patients with dia-
betes compared with disease-free sub-
jects. Approximately 90% of diabetic 
patients have type 2 diabetes and two 
thirds die from MIs and strokes.5

Although these numbers are star-
tling, these complications are avoid-
able. The microvascular complications 
of diabetes could be markedly reduced, 
if not eliminated, if near euglycemia 

could be maintained. Progression of 
early kidney disease to late-stage neph-
ropathy can be forestalled by appropri-
ate (nonglycemic) therapy. Although 
macrovascular disease is not entirely 
preventable, its effects could be sharp-
ly curtailed with appropriate lipid and 
blood pressure management, smoking 
cessation, and aspirin therapy. The 
American Diabetes Association (ADA) 
has promulgated standards of care re-
garding glycated hemoglobin (HbA1c), 
low-density lipoprotein (LDL) choles-
terol, and blood pressure (Table); if 
these objectives were met, the com-
plications caused by diabetes would 
be greatly attenuated.9 Currently, only 
2% to 10% of diabetic patients meet 
all 3 of the ADA’s HbA1c, LDL cho-
lesterol, and blood pressure goals.10-13 
The fi rst of this 2-part series will focus 
on HbA1c and lipid goals. Pages 14 and 
15 provide at-a-glance glycemia and 
dyslipidemia protocols. 

ADA HbA1c goals
There have been 5 studies in over 

2000 type 114-16 and type 217,18 diabetic 
patients that showed virtually no de-
velopment or progression of retinopa-
thy and nephropathy over 4 to 9 years 
if mean HbA1c levels of less than 7.0% 
were maintained. Figure 1 shows this 

relationship in type 1 diabetic patients 
enrolled in DCCT (Diabetes Control 
and Complications Trial). In 2 stud-
ies,14,17 interventions that lowered gly-
cemia resulted in considerably fewer 
microvascular complications, proving 
a causative relationship between near-
euglycemia and improved outcomes.

There is much less evidence that 
lowering glycemia will have a benefi -
cial effect on macrovascular disease, 
at least in the near- to mid-term. Al-
though there is an association between 
glycemia and cardiovascular disease 
(CVD), this relationship extends into 
the mid-normal range.19 For instance, 
in men between the ages of 40 and 74 
years, there was an approximately 2.5-
fold increased risk of an MI in those 
with HbA1c levels between 5.0% and 
5.4% compared with those who had 
HbA1c levels lower than 5.0% over 4 
years.20 In another study involving 
nondiabetic adults, there was an ap-
proximately 2-fold increased risk of 
CVD events in individuals with HbA1c 
levels in the upper quintile (>5.2%) 
compared with those in the lowest 
quintile (<4.6%).21 In earlier studies22 

and in a meta-analysis of these stud-
ies,23 no benefi t on CVD was seen by 
lowering glycemia in patients with 
type 2 diabetes. 
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Three larger recent studies also 
failed to fi nd a benefi cial effect with 
glucose control on CVD events. In the 
ACCORD (Action to Control Car-
diovascular Risk in Diabetes) study, 
10,251 patients (median baseline 
HbA1c level of 8.1%), 35% of whom 
have had a previous CVD event, were 
randomized to receive intensive (goal 
HbA1c level <6.0%) or usual care (goal 
HbA1c level of 7.0%-7.9%).24 The study 
was stopped after 3.5 years because of 
a signifi cantly higher mortality rate in 
the intensively treated group compared 
with the control group, with achieved 
median HbA1c levels of 6.4% and 
7.5%, respectively.

In the ADVANCE (Action in 
Diabetes and Vascular Disease: Pre-
terax and Diamicron Modifi ed Release 
Controlled Evaluation) study, 11,140 
patients (mean HbA1c level of 7.5%) 
with a history of major macrovascular 
or microvascular disease or at least 1 
other risk factor (besides diabetes) for 
vascular disease were randomized to 
receive intensive glucose control (goal 
HbA1c ≤6.5%) or standard glucose 
control (targeted HbA1c according to 
local guidelines).25 At the end of the 
study, which had a median duration 
of 5 years, there was no difference in 
major macrovascular events, includ-
ing nonfatal MI, nonfatal stroke, and 
death from CVD, between the inten-
sively treated patients (achieved mean 
HbA1c of 6.5%) and those treated us-
ing standard protocols (achieved mean 
HbA1c of 7.3%). There was a signifi -
cant reduction in the development of 
nephropathy in the intensively treated 
group, which has also been found in 
numerous other studies examining 
microvascular complications. 

In the VADT (Veterans Affairs 
Diabetes Trial),26 1791 veterans with 
a mean baseline HbA1c of 9.4% were 
randomized to receive intensive or 
standard treatment. Of these patients, 
40% had a prior CVD event. At the 
end of the study, which had a median 

duration of 5.6 years, there was no dif-
ference in major CVD events, including 
death, MI, stroke, heart failure, ampu-
tation secondary to ischemia, and in-
tervention for coronary or peripheral 
arterial disease in the intensive treat-
ment (achieved HbA1c of 6.9%) and 
standard treatment (achieved HbA1c 
of 8.4%) groups. As in the ADVANCE 
study, there was a signifi cant decrease 

in the progression of albumin excre-
tion in the intensively treated group.

Recent evidence suggests, howev-
er, that lowering glycemia may have a 
long-term benefi t on both microvascu-
lar and macrovascular disease. In the 
UKPDS (United Kingdom Prospective 
Diabetes Study),27 5102 patients with 
newly diagnosed type 2 diabetes were 
randomized to receive either intensive 

Table. Treatment guidelines recommended by the American Diabetes Association. 

Guideline Frequency Goal  or protocol

HbA1c Every 6 months if goal at-
tained; every 3 months if 
greater

<7.0%

LDL cholesterol Annually 
(or more often, if needed)

<100 mg/dL

Triglycerides Annually 
(or more often, if needed)

<150 mg/dLa

Renal profi le Annually 
(or more often, if needed)

Dipstick for proteinuria
    ≥1+b: ACE inhibitor unless 

contraindicated 
    Negative or trace: evaluation for 

microalbuminuria

Microalbuminuria
    Positivec and confi rmed: ACE 

inhibitor unless contraindicated

Blood pressure Every routine diabetes visit <130/80 mm Hg

Eye examination Annually
(or less frequent if exam is 
normal)

Yearly dilated funduscopic
 examination starting at diagnosis 
in type 2 diabetic patients and 
within 3-5 years of diagnosis in type 
1 diabetic patients; less frequent 
examinations (every 2-3 years) may 
be considered in the setting of a 
normal eye exam. Examination by 
retinal photographs (with or without 
pupil dilation) that are read by 
experienced optometrists also can 
be done.

Foot examination Annually for comprehensive 
foot exam; visual inspection 
at every routine diabetes 
visit, especially for those 
with neuropathy

Comprehensive foot examina-
tion should include assessment 
of protective sensation (with a 
Semmes-Weinstein 5.07 [10g] 
monofi lament), foot structure and 
biomechanics, vascular status, and 
skin integrity. 

Aspirin therapy Daily 75-162 mg daily, unless 
contraindicated

Smoking cessation Initial visit (subsequent 
visits, if needed)

Smokers should be encouraged to 
quit smoking.

ACE indicates angiotensin-converting enzyme; HbA1c = glycated hemoglobin; LDL = low-
density lipoprotein. 
aSee text for discussion on treating triglycerides.
bWith infection and menstrual bleeding ruled out.
cEither albumin:creatinine ratio >30 µg/mg or albumin concentration >20 µg/L.
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glucose control (n = 2729) with sulfo-
nylureas or insulin or to standard glu-
cose control (n = 1138), initially with 
diet. Baseline HbA1c levels were 7.1% 
in both groups and remained 7.0% in 
the intensive group, but increased to 
7.9% in the standard group when the 
study ended after a median of 10 years. 
During the active-treatment phase of 
UKPDS, there were signifi cant reduc-
tions in diabetes-related end points 
and microvascular disease in the inten-
sively treated group. There was also a 
16% reduction in MI in the intensively 
treated group, which just missed sta-
tistical signifi cance (P <.052). After 
the trial ended, patients were followed 
clinically for 5 years and by ques-
tionnaires for an additional 5 years. 
Between group differences in HbA1c

levels were lost within the fi rst years 
after the study ended and were ap-
proximately 7.8% at the last measure-
ment 5 years later.28 By 10 years, the 
signifi cant differences in any diabetes-
related end point and microvascular 
disease persisted, and since more CVD 

events occurred over time, the 15% re-
duction in MIs and the 13% reduction 
in death from any cause became statis-
tically signifi cant in patients originally 
assigned to intensive treatment versus 
standard treatment. This is termed 
a legacy effect and is consistent with 
long-term results of DCCT.

In DCCT, 1441 type 1 diabetic 
patients (baseline HbA1c level of 9.1%) 
were randomized to receive either in-
tensive or standard treatment and fol-
lowed for a mean of 6.5 years.29 At 
the end of the study, there was a 1.7% 
difference in HbA1c levels between 
the intensive-treatment and standard-
treatment groups, with levels of 7.4% 
versus 9.1%, respectively. The patients 
were then followed for a mean of 17 
more years.30 As in the UKPDS, be-
tween group differences were quickly 
lost, with the original intensive- and 
standard-treatment groups maintain-
ing mean HbA1c levels of 7.9% and 
7.8%, respectively. Although there was 
no difference in macrovascular disease 
(CVD is unusual in young type 1 dia-

betic patients) during the intervention 
study, there was a 57% reduction in the 
fi rst occurrence of nonfatal MI, stroke, 
or CVD death at the end of the ob-
servational follow-up period.30 There 
was also a legacy effect on the subse-
quent progression of retinopathy and 
nephropathy in the intensively treated 
group.31,32 Those who progressed had 
signifi cantly more accumulation of 
advanced glycated end products than 
those who did not progress.32 These 
compounds, which last in tissues for 
many years and have been implicated 
in causing both the microvascular and 
macrovascular complications of diabe-
tes, may account for the legacy effect 
of earlier good control.

ADA lipid goals 
Lowering LDL cholesterol has a 

causative effect on reducing cardiac 
events in the general population.33

Lipid-lowering drugs are equally ef-
fective in reducing the relative risk of 
coronary disease in people with and 
without diabetes (ie, the percent re-
duction is the same).34 The reduction 
of absolute risk, however, is 3-fold 
greater in diabetic patients.34 This 
warrants a brief explanation of rela-
tive and absolute risks. As an example, 
if one considers HbA1c levels, every 10 
percentage point decrease in these lev-
els is associated with an approximately 
40% decrease in the risk of sustained 
progression of diabetic retinopathy.14

Estimating from the curves in Figure 
2, the absolute risk of sustained pro-
gression at a mean HbA1c level of 10% 
is approximately 8 patients per 100 
patient years, whereas the absolute risk 
for patients with a mean HbA1c level 
of 8% is only slightly over 2 patients 
per 100 patient-years. A 40% relative 
risk reduction seen with a 10 percent-
age point fall in HbA1c levels from 
10% to 9% results in about 5 patients 
developing sustained progression per 
100 patient-years, a decrease of 3 pa-
tients. A 40% relative risk reduction 
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Figure 1. Relationship between progression of microvascular complications and mean HbA1c 
levels during DCCT (Diabetes Control and Complications Trial). Although the individual com-
plications cannot be differentiated, the lack of progression for all subjects with HbA1c levels 
<7.0% is obvious. Figure reprinted with permission from Skyler JS. Diabetic complications: 
the importance of glucose control. Endocrinol Metab Clin North Am. 1996;25(2):243-254.
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seen with a 10 percentage point fall in 
HbA1c levels from 8% to 7.2% results 
in about 1 less patient per 100 patient-
years showing sustained progression. 
Therefore, a 1% decrease in HbA1c lev-
els from 10% benefi ts 3 times as many 
patients as a 1% decrease from 8%.

Figure 2 summarizes the effects of 
LDL cholesterol lowering on coronary 
artery disease reduction observed in 
a number of primary and secondary 
prevention studies in type 2 diabetic 
patients. It also highlights the relation-
ship between baseline absolute risk on 
the X-axis and absolute risk reduction 
on the Y-axis. Although the relative 
risk reduction was similar across all 
studies, as shown by the equivalent 
slopes of the lines for primary and 
secondary prevention, higher absolute 
baseline rates in the secondary preven-
tion trials were associated with greater 
reductions in absolute risk.

Relative risk reduction is similar 
across all baseline LDL cholesterol 
levels, equally benefi cial in older and 
younger diabetic patients, and in men 
and women.35,36 There is an approxi-
mately 20% relative risk reduction for 
a 40-mg/dL decrease in LDL choles-
terol levels.33,37 Based on these fi nd-
ings, it is not surprising that cardiac 
events were 25% lower in diabetic pa-
tients receiving 80 mg of atorvastatin 
compared with 10 mg.38 Treatment of 
approximately 30 type 2 diabetic pa-
tients with a statin will prevent 1 major 
cardiac event over 4 years.39,40 Routine 
monitoring of liver function tests and 
creatinine and creatine phosphokinase 
(CPK) levels are unnecessary, except in 
specifi c circumstances (eg, if patients 
have pertinent symptoms, baseline 
abnormalities of liver function tests, a 
myopathy already present at baseline, 
or are taking drugs that interact with 
statins and increase the risk for adverse 
events).41 The use of statins has been 
shown to be cost-effective.42,43

Based on these data, the ADA9

recommends that all type 2 diabetic 

patients over the age of 40 years should 
receive a statin regardless of their base-
line LDL cholesterol levels (see dyslipi-
demia protocol on page 15). The goal 
for patients without clinical evidence 
of CVD is less than 100 mg/dL. For 
those with clinical evidence of CVD, 
the goal is to lower levels to below 
70 mg/dL. Only 60% of type 2 dia-
betic patients with CVD and 45% of 
those without CVD currently meet the 
LDL cholesterol goal of less than 
100 mg/dL.44

What about triglyceride concen-
trations? Very high triglyceride levels 
(>1000 mg/dL) can cause pancreatitis. 
Patients presenting with values above 
1000 mg/dL, therefore, should initially 
be treated with a fi brate. Because all 
diabetic patients over 40 years of age 
will also be taking a statin, the fi brate 
should be a fenofi brate, not gemfi bro-
zil. The combination of a fi brate and a 
statin increases the risk of side effects; 
however, a fenofi brate is less likely to 
result in side effects because it does not 
affect the pharmacokinetics of statins, 

unlike gemfi brozil.
Very few patients have high 

enough triglyceride levels to require 
initial fi brate treatment; however, 
many patients will have elevated trig-
lyceride levels and depressed high-
density lipoprotein (HDL) cholesterol 
levels. It is not clear whether the risk 
is mainly due to high triglyceride lev-
els or to low HDL cholesterol levels. 
Fenofi brate treatment of type 2 dia-
betic patients who were not taking 
a statin45 had much less of an effect 
on CVD than statins.33,34 The Na-
tional Cholesterol Education Pro-
gram (NCEP)46 and the ADA9 suggest 
that once the LDL cholesterol goal is 
reached, non-HDL cholesterol (total 
cholesterol minus HDL cholesterol) 
should be calculated in patients whose 
triglyceride levels are greater than 
200 mg/dL. Triglycerides are carried 
on many different lipoproteins, and 
non-HDL cholesterol levels refl ect the 
more atherogenic ones. The goal for 
non-HDL cholesterol is to achieve a 
level less than 130 mg/dL.

Figure 2. Relationship between absolute cardiovascular risk (X-axis) and absolute risk (Y-
axis) reduction in primary and secondary prevention trials for cardiovascular disease. Prima-
ry prevention: MEGA, FIELD, HHS, ASCOT, AFCAPS, LRC, WOSCOPS. Secondary prevention: 
BIP, HPS, CARE, LIPID, VA-HIT, PROSPER, 4S. Figure reprinted with permission from Sirtori CR, 
Calabresi L. Japan: Are statins still good for everybody? Lancet. 2006;368(9542):1135-1136.
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Conclusions 
Diabetes can be a debilitating ill-

ness, especially when near euglycemia 
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1. Principles of treatment: 
 a) Type 1 diabetes: Patients require insulin. 
 
 b)  Type 2 diabetes: This is a progressive disease. The initial treatment is 

medical nutrition therapy, increased physical activity, and metformin. 
Over time, combinations of different classes of oral drugs are required, 
and in many cases, insulin eventually becomes necessary.

2. Goals:
 a) Fasting plasma glucose (FPG) concentration <130 mg/dL.

 b)  Glycated hemoglobin (HbA1c) level <7.0% (in a DCCT [Diabetes Control and 
Complications Trial] standardized assay with normal range of 4%-6%). 
This is the most important goal.

3. Progression of treatment in type 2 diabetic patients:
 a)  Diet and exercise should be used initially and continuously in conjunction 

with all therapies.

 b)  Monotherapy: All type 2 diabetic patients should be started on metformin, 
500 mg twice daily with meals (unless contraindicated). Measure FPG con-
centration in 2 weeks. If value is >130 mg/dL, increase by 1 step (500 mg). 
Continue to increase by 1 step every 2 weeks until either:

  (1)  FPG ≤130 mg/dL (then wait 3 months and measure HbA1c level), 
or

  (2)  Maximal (tolerated) dose is reached and FPG is still 
>130 mg/dL. In that case, start a sulfonylurea (glipizide, 10 mg; 
glyburide, 5 mg; or glimepiride, 2 mg). Glimepiride is preferred 
because it is taken only once daily, even at higher doses. 
Also, glyburide causes more hypoglycemia than glipizide or 
glimepiride.

 
 c)  Dual therapy: Continue to measure the FPG concentration every 2 weeks. 

Increase the sulfonylurea by 1 step (10 mg for glipizide, 5 mg for glyburide, 
or 2 mg for glimepiride) until either:

  (1)  FPG is ≤130 mg/dL then wait 3 months and measure HbA1c level), 
or

  (2)  Maximal dose of the sulfonylurea is reached (glipizide, 20 mg 
twice daily; glyburide, 10 mg twice daily; or glimepiride, 8 mg 
once daily) and FPG is still >130 mg/dL. Measure HbA1c level and 
if >7.0%, add maximal dose of pioglitazone (45 mg).

  (3)  Equivalent doses (mg) of the 3 sulfonylureas are as follows: 

 d) Triple therapy:
   (1)  Since it takes at least 8 weeks and can take up to 12 to 16 weeks 

before a maximal effect of a glitazone is seen, a decision on its 
effectiveness is made 4 months after starting pioglitazone.

  (2)  If HbA1c >7.5% 4 months later, start bedtime insulin and discon-
tinue pioglitazone.

 e) Bedtime insulin:
  (1)  Start obese patients with 16 units of Neutral Protamine Hage-

dorn (NPH) insulin and lean patients with 10 units of NPH insulin 
at bedtime.

  (2)  Gradually increase insulin dose until self-monitored blood 
glucose values before breakfast are between 90 and 130 mg/dL 
more than 50% of the time.

  (3)  Wait 3 months and measure HbA1c level.

  (4) If HbA1c >7.5%, switch to mixed/split regimen.

 f)  Two or more daily injections of insulin: Adjust each component of the 
insulin regimen until ≥50% of appropriate preprandial self-monitored blood 
glucose values are within target range (70-130 mg/dL).

 g)  Relationship of each component of the insulin regimen and self-
monitored blood glucose test best refl ecting its effect:

4.  Treatment of markedly symptomatic newly diagnosed type 2 
diabetic patients:

 a)  These patients have marked polyuria, polydipsia, and often blurring of 
vision and weight loss. Glucose concentrations frequently exceed 400 
mg/dL. Almost all of these patients can be successfully treated with high 
doses of sulfonylurea(s).

Glimepiride Glipizide Glyburide

2 10 5

4 20 10

6 30 15

  8*   40*    20*

*maximal dose

Insulin Time injected Test refl ecting insulin action

Regular,
Lispro, 
Aspart,
Glulisine

Before a meal Both following meal, before 
which insulin is injected, and be-
fore next meal or bedtime snack 
(if insulin is taken before supper)

NPH Before breakfast Before supper

NPH Before supper or 
bedtime

Before breakfast

Glargine, 
Detemir

Before breakfast or 
before supper or half 
dose each time

Before breakfast

Glycemia Protocol        

Treatment plan       

Start maximal dose of sulfonylurea*

Wait 1 week

≥120% desirable 
body weight

Fasting plasma glucose (mg/dL)

<120% desirable 
body weight

Fasting plasma glucose (mg/dL)

Symptoms?

Insulin Insulin

Same/worse Better <300 ≥300

Continue sulfonylurea

Fasting plasma glucose (mg/dL)

130-200<130 >200

Continue
sulfonylurea

Decrease 
sulfonylurea

Start
metformin

Follow standard protocols

* Start with half-max dose if patient is >65 years old and increase 
to max dose at 1 week if no response.

Wait 1 week

Wait 2 weeks

Glycemia and dyslipidemia protocols were based on treatment algorithms used 
by nurses in a minority population. Report was published in Am J Manag Care. 
2006;12(4):226-232.
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1.  Measure baseline lipid panel. (Hepatic transaminases should be measured 
every time lipids are.)

2.   All diabetic patients ≥40 years old should be taking a statin regardless of 
baseline LDL cholesterol concentration.  

    
3.   Goal level of LDL cholesterol is <100 mg/dL or <70 mg/dL if patient has 

overt cardiovascular disease (CVD).

4.   Start a statin in all patients ≥40 years old and in those <40 years whose LDL 
cholesterol remains above goal levels after lifestyle modifi cation or in the 
setting of multiple CVD risk factors.

5.   In patients not at goal level, measure LDL cholesterol 1 month after start-
ing a statin, and measure LDL cholesterol at monthly intervals and increase 
dose of drug until goal level is achieved.

 
6.   Drug titration:
 a)  Start simvastatin (Zocor), 10 mg at bedtime, and double each month as fol-

lows until goal is achieved: 10 mg → 20 mg → 40 mg → 80 mg. If goal is still 
not achieved, switch to 80-mg atorvastatin (Lipitor). If goal is still not met 1 
month later, add 10 mg of ezetimibe (Zetia). If goal is still not met 1 month 
later, consult specialist, if uncomfortable intensifying therapy further.

or
 b)  Start Vytorin (combination of ezetimibe [Zetia] plus simvastatin) 

10/10 mg at bedtime and increase each month as follows until goal is 
achieved: 10/10 mg → 10/20 mg → 10/40 mg → 80 mg atorvastatin plus 
10-mg ezetimibe; if goal is not met 1 month later, consult specialist, if 
uncomfortable intensifying therapy further.

7.   If initial triglyceride (TG) concentration is ≥1000 mg/dL, also start 
fenofi brate (Tricor) at 130 mg once daily and measure TG concentration 
in 1 month.

 a)  If TG concentration remains ≥1000 mg/dL, continue fenofi brate  
and consult specialist, if uncomfortable intensifying therapy further.

 b)  If TG concentration <1000 mg/dL, discontinue fenofi brate but restart if 
subsequent TG concentrations increase to ≥1000 mg/dL, and consult 
specialist, if uncomfortable intensifying therapy further. 

8.   When LDL cholesterol is at goal, if TG concentration is 200 to 999 mg/dL, 
calculate the non-HDL cholesterol (non-HDL cholesterol = total cholesterol 
– HDL cholesterol); if this value >130 mg/dL (>100 mg/dL in patients with 
overt CVD), keep increasing the statin dose (see 6a or 6b) monthly until 
appropriate goal is reached.

9.   If the patient reaches 80-mg atorvastatin plus 10-mg ezetimibe and the 
non-HDL cholesterol value is 130 to 159 mg/dL, simply follow the patient. If 
the non-HDL cholesterol value is ≥160 mg/dL, and the patient is not taking 
fenofi brate, add 130-mg fenofi brate.

10.  When LDL cholesterol (and non-HDL cholesterol, if TG concentrations are 
200-999 mg/dL) is/are at goal, measure lipids every 4 months during the 
subsequent year and every 6 months thereafter. Intensify treatment as 
described above if lipids increase above goal levels.

Dyslipidemia Protocol

1.   Measure baseline lipid panel. (Hepatic transaminases should be measured 
every time lipids are.)

2.    All diabetic patients ≥40 years old should be taking a statin regardless of 
baseline LDL cholesterol concentration.  

    
3.     Goal level of LDL cholesterol is <100 mg/dL or <70 mg/dL if patient has 

overt CVD.

4.   Start a statin in all patients ≥40 years old and in those <40 years whose LDL 
cholesterol remains above goal levels after lifestyle modifi cation or in the 
setting of multiple CVD risk factors.

5.   If initial TG concentration <400 mg/dL and patient is not at LDL cholesterol 
goal, measure LDL cholesterol 1 month after starting a statin and continue 
to measure at monthly intervals, increasing drug dose until goal level is 
achieved.

 
6.  Drug titration:
 a)  Start simvastatin (Zocor), 10 mg at bedtime and double each month as 

follows until goal is achieved: 10 mg → 20 mg → 40mg → 80 mg. If goal 
is still not achieved, switch to 80-mg atorvastatin (Lipitor). If goal is still 
not met 1 month later, add 10 mg of ezetimibe (Zetia). If goal is still not 
met 1 month later, consult specialist, if uncomfortable intensifying therapy 
further.

or
 b)  Start Vytorin (combination of ezetimibe [Zetia] plus simvastatin) 10/10 mg 

at bedtime and increase each month as follows until goal is achieved; 
10/10 mg → 10/20 mg → 10/40 mg → 80 mg atorvastatin plus 10-mg 
ezetimibe; if goal not met 1 month later, consult specialist, if uncomfort-
able intensifying therapy further.

7.  When LDL cholesterol is at goal level, if TG concentration is 200 to 
399 mg/dL, calculate the non-HDL cholesterol (non-HDL cholesterol = total 
cholesterol – HDL cholesterol); if this value is >130 mg/dL (>100 mg/dL in 
patients with overt CVD), keep increasing the statin dose (see 6a or 6b) 
monthly until this goal is reached.

8.  If the patient reaches 80-mg atorvastatin plus 10-mg ezetimibe and the 
non-HDL cholesterol value is 130 to 159 mg/dL, simply follow the patient. If 
the non-HDL cholesterol value is ≥160 mg/dL, and the patient is not taking 
fenofi brate, add 130-mg fenofi brate.

9.  If initial TG concentration is 400 to 999 mg/dL, calculate the non-HDL cho-
lesterol. If this value is >130 mg/dL (>100 mg/dL in patients with overt CVD), 
keep increasing the statin dose (see 6a or 6b) monthly until the appropriate 
goal is reached.

10.   If initial TG concentration is ≥1000 mg/dL, also start fenofi brate (Tricor) at 
130 mg once daily along with 10-mg simvastatin at bedtime and measure 
TG concentration in 1 month.

 a)  If TG concentration remains ≥1000 mg/dL, continue fenofi brate and consult 
specialist, if uncomfortable intensifying therapy further. 

 b)  If TG concentration is <1000 mg/dL, discontinue fenofi brate but  
restart it if subsequent TG concentrations increase to ≥1000 mg/dL and 
consult specialist, if uncomfortable intensifying therapy further. 

11.  When LDL cholesterol (and/or non-HDL cholesterol if TG concentrations 
are 200-999 mg/dL) is/are at goal, measure lipids every 4 months during 
the subsequent year and every 6 months thereafter. Intensify treatment as 
described above if lipids increase above goal levels.

Treatment plan (direct LDL cholesterol measurements not available)

Treatment plan (direct low-density lipoprotein [LDL] cholesterol measurements not available)
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