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 Nothing presented during this presentation has any relationship to any 
of the therapeutic medications nor devices in any of my ongoing or 
completed clinical trials.

 There are no personal nor family related/affiliated disclosures of any 
relevance nor bearing to any of the material presented here.

Thank you very much



Presentation Objectives

• To review the history of HBA1c as a therapeutic target for 

Diabetes care.

•To discuss the changes in HBA1c goals and targets in diabetes.

•To highlight the limitations of HBA1c as a therapeutic target in 

Diabetes care. 

•To discuss the role and place of non-HBA1c goals and targets in 

diabetes therapeutics.

•To highlight the evolution of emerging non-HBA1c goals and 

targets in diabetes therapeutics.
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The ascendancy of HBA1c;  a trip 

down memory lane



ITS ALL ABOUT HBA1C (AND GETTING IT 

UNDER 7.0 BY ANY MEANS NECESSARY)  

ISN’T IT?
➢ We are strongly admonished 

to ensure we score but it is 

not that simple nor 

straightforward anymore; 

➢ Which ball are we playing 

with and in which sport? 

What goal are we aiming to 

score?



HBA1C > 7.0 AS THE TARGET FOR 

DIABETES CARE GOALS
➢ The Ascendancy of HBA1c > 7.0 quickly became universal as the goal for diabetes care in clinical 

settings, public health settings and for antidiabetic medication pharmaceutical and medical device 
certifications. It is now also widely used in quality of care measures, reimbursement and compensation 
decisions.

But what are the problems and caveats that have seen this goal now undergo widespread 
revision and tweaks?

➢ 1. Diabetes is more than a glucocentric state; it is a cardio-metabolic syndrome 

➢ 2. Diabetes is not one disease but several different conditions with the only commonality being the shared 
chronic hyperglycemia associated with metabolic derangements of protein, lipid and glucose 
metabolism.

➢ 3. Even among patients with the same “type” of diabetes it is now clear that demographic and 
comorbidity factors significantly impact goal setting.

➢ 4. HBA1c as an outcome surrogate has many important limitations and caveats that are now better 
understood and appreciated.

➢ 5. Clinical therapeutic and diagnostic tools have improved substantively since the age of the DCCT, 
UKPDS and Kummato trials.

➢ 6. As the prevalence of Diabetes has skyrocketed worldwide with its associated macrovascular 
comorbidities and mortality the importance of cardiovascular and all cause mortality outcomes has 
progressively gained ascendancy.

➢ 7. The burden of the lifestyle and mental health related impacts of diabetes have progressively 
highlighted quality of life indices and measures in evaluating and establishing diabetes care goals.



DIABETES IS MORE THAN A GLUCOCENTRIC
STATE; IT IS A CARDIO-METABOLIC SYNDROME
❖ It has taken years of prospective data accumulation but it now clear that the 

dominant cause of mortality in both type 2 as well as type 1 diabetes is 

atherosclerotic cardiovascular disease acute events including coronary and 

cerebrovascular events.
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DIABETES IS NOT ONE DISEASE BUT SEVERAL 
DIFFERENT CONDITIONS

• The equivalent of DCCT and 

UKPDS studies have not been 

done on the various unique 

“other” forms of diabetes 

and likely will never be 

done.

• The heterogeneity of 

diabetes is increasing.

• Just as the treatment 

methods for different forms of 

diabetes are distinctive the 

therapeutic goals are not 

always the same as for non-

syndromic diabetes.

• One size certainly does not 

fit all.



DIABETES IS NOT ONE DISEASE BUT 
SEVERAL DIFFERENT CONDITIONS

The special case of gestational diabetes and diabetes in pregnancy (pre-

gestational diabetes)

• Priorities in pregnancy related diabetes; prevention of neonatal hypo and hyperglycemia, prevention of 

fetal macrosomia, prevention of maternal and fetal morbidity and mortality.

• Glycemic goals are geared towards these and thus are glucocentric and not HBA1c driven nor 

concerned with macrovascular disease risk surrogates.



DIABETES IS NOT ONE DISEASE BUT 
SEVERAL DIFFERENT CONDITIONS

The special case of gestational diabetes and 

diabetes in pregnancy (pre-gestational diabetes)
The glycemic goals for diabetes in pregnancy therefore are; 

➢ American College of Obstetricians and Gynecologists (ACOG; 70 to 110 mg/dL [3.9 to 6.1 

mmol/L])

➢ The Endocrine Society Clinical Practice Guidelines (72 to 126 mg/dL [4 to 7 mmol/L])

➢ Intrapartum glucose levels above 140 to 180 mg/dL (7.8 to 10.0 mmol/L)

have been shown to be associated with neonatal hypoglycemia.

➢ Recommended serum glucose goals (ADA) thus of fasting 70-90mg/dl, 1hr PP >140mg/dl 

and 2 hr PP  >120mg/dl.

➢ American College of Obstetricians and Gynecologists (ACOG) recommends the 

following targets: fasting <90 mg/dL, preprandial <105 mg/dL, 1-h postprandial <130–140 

mg/dL, and 2-h postprandial <120 mg/dL.

➢ These goals and targets are materno-fetal outcome driven and irrespective of type of 

diabetes be it type 1, type 2, gestational or other forms of diabetes in pregnancy.
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Even among patients with the same “type” of diabetes demographics and 

comorbidities significantly impact glycemic goal setting.

ACCORD 
Results

ADVANCE Results



EVEN AMONG PATIENTS WITH THE SAME “TYPE” OF 

DIABETES DEMOGRAPHICS AND COMORBIDITIES 
SIGNIFICANTLY IMPACT GLYCEMIC GOAL SETTING.

The fall out from the trio of ACCORD, ADVANCE and 

VADT trials;

➢ With HBA1c less is not neccesarily better.

Aggressive HBA1c pursuit (<6.5) adds nothing as far 

As ASCVD benefit and can actually be dangerous.

➢ In the cohort of patients with type 2 diabetes >60 yr

with already established ASCVD or at high risk 

HBA1c of <8.5 provides similar ASCVD benefit to 

<7.0 with less risk.

➢ These studies have informed the change in target 

HBA1c targets in geriatric patients, patients with 

established ASCVD/high risk of same and patients 

with already established advanced Triopathy

➢ Unclear whether this applies to similar profile type 1 

diabetes patients but subgroup analyses of EDIC 

data suggests that it probably does.



EVEN AMONG PATIENTS WITH THE SAME “TYPE” OF 

DIABETES DEMOGRAPHICS AND COMORBIDITIES 
SIGNIFICANTLY IMPACT GLYCEMIC GOAL SETTING.

https://www.qualityandsafety.va.gov-

ChoosingWiselyHealthSafetyInitiative%2FHypoglycemiaSite%2FClinicians_Toolkit_

for_Shared_Decision_Making.



What about the Fasting glucose vs postprandial glucose conundrum and controversy?

Heart 2D Trial design



WHAT ABOUT THE FASTING GLUCOSE VS POSTPRANDIAL 

GLUCOSE CONUNDRUM AND CONTROVERSY?



HOW ABOUT DIABETES IN CHILDREN AND ADOLESCENTS?

The SEARCH for Diabetes 

in Youth Study



How about diabetes in Children and Adolescents?

2001 2009

SEARCH for Diabetes in Youth study
➢ The prevalence of diabetes in children is increasing.

➢ The nature of diabetes in children is changing

➢ Type 2 diabetes with its “adult’ comorbidities is becoming 

more prevalent

➢ The nature of diabetes in children has major ethno-racial and 

age related determinants.



How about diabetes in Children and Adolescents?

➢ Type 2 diabetes in children is 

intricately tied to obesity

➢ The prevalence of both type 2 

diabetes and obesity is 

increasing in children.

➢ Type 2 diabetes in children 

appears to be a more rapidly 

evolving disease with all typical “ 

adult” comorbidities and 

complications

➢ Bariatric surgery appears to be 

even more effective among 

children with type 2 diabetes 

than in adults.

➢ Clinical trial evidence is 

accumulating suggesting utility 

for more strict glycemic targets in 

children with diabetes (both type 

1 and 2).



HBA1C HAS IMPORTANT LIMITATIONS AND CAVEATS 

THAT ARE NOW BETTER UNDERSTOOD AND APPRECIATED.



HBA1c has important limitations and caveats that 

are now better understood and appreciated.
Variations in Glycosylation in an Ethnically Diverse Cohort

Year:

2010

Abstract Number:

1172-P

Variations in Glycosylation in an Ethnically Diverse Cohort Hyperglycemia is a major dete

Hyperglycemia is a major determinant of microvascular disease in patients with diabetes 

(DM). The best clinical indices of glycemic burden are Amadori glycosylation products; 

HBA1c and fructoseamine are most commonly used clinically. While data suggests ethnic 

disparities in chronic DM complications the possible role of ethnic differences in tissue 

glycosylation has not been closely investigated. We performed a preliminary comparison of 

HBA1C and fructoseamine levels in an ethnically diverse cohort.[br]Seventy subjects with 

variable glycemia (8 with DM) were recruited and had demographics, anthropometrics, 

fasting blood glucose (FBG), insulin, HBA1C and fructoseamine obtained. There were 32 

African American (AA) and 38 Caucasian (CC) subjects. After excluding subjects with DM, 

indices were compared.[br]AA subjects were slightly younger (45.5vs49.7yr P[lt]0.05) but 

had similar body mass indices (BMI), sex distribution, FBG, HBA1C, and HOMA B%. 

However, AA subjects had greater waist circumference (WC) (110vs98cm), fasting insulin 

(18.3vs15.7mu/ml) and insulin resistance by HOMA-IR (5.1vs4.14) and QUICKI 

(0.31vs0.34) all Ps[lt]0.05. Despite comparable HBA1C and FBGs, AA subjects had higher 

fructoseamine (231.6vs224.4umol/L, p[lt]0.05) and this disparity increased when non 

obese AA and CC were compared. While HBA1C positively correlated with BMI and WC, 

fructoseamine negatively correlated with both BMI and WC. The degree of correlation for 

fructoseamine was less in AA than CC but similar for HBAIC (Rs; 0.22 to 0.36 Ps 

[lt]0.05).[br]In our cohort of ethnically diverse subjects despite comparable glycemic 

burden significant ethnic differences in fructoseamine levels were noted. An inverse 

relationship between fructoseamine and adiposity was observed compared to that between 

adiposity and both FBG and HBAIC.[br]Glycemic burden is not the sole determinant of 

amadori glycosylation production. Ethnicity and adiposity may influence the degree of 

glycosylation measured by fructoseamine as compared to HBA1C. These findings may 

have implications for the use of fructoseamine in clinical care and may offer some insight 

into known differences in ethnic risk for DM related microvascular disease. Further relevant 

studies are needed in this area. GABRIEL I. UWAIFO, EUGEN MELCESCU, MARILYN B. 

BRAY, SHEILA S. BELK, CHRISTIAN A. KOCH 1172-P Jackson, MS Epidemiology

Author:

GABRIEL I. UWAIFO

Congress:

70th Scientific Sessions (2010)

Category:

Epidemiology

ADA 2017 Annual scientific 

sessions
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HOW ABOUT DIABETES AND 
HYPERGLYCEMIA IN INPATIENT SETTINGS?

➢ HBA1c not shown to be a robust target

➢ Outcomes seem independent of type of diabetes 

➢ Outcomes seen independent of diabetes vs non diabetes cohorts

➢ Mortality and Morbidity indices appear to be glucocentric driven

➢ The role and place of CGMS based data is emerging but not yet fully 

established.



THERAPEUTIC AND DIAGNOSTIC TOOLS HAVE IMPROVED 

SUBSTANTIVELY SINCE THE AGE OF THE DCCT, UKPDS AND 
KUMMATO TRIALS; THE AGE OF THE CGMS

Mini Med Guardian DEXCOM FreeStyle Libre Eversense Sensionics

Pros;

➢ Provides lots of data

➢ Data is virtually real-time

➢ Relatively easy to implant and use

➢ Added layer of safety

➢ An important piece in the grail diabetic 

goal of the “closed loop” device

Cons;
➢ Provides lots of data

➢ Does not actually measure blood glucose

➢ Not exactly real time data especially in 

patients with circulatory and vascular 

pathology

➢ Invasive

➢ Limited access and expensive



















This is however not 

representative of most patients 

with type 1 diabetes 

nationwide and even less so for 

patients with type 2 diabetes.

CGMS use has been shown to 

closely track with access  

which is heavily dependent on 

insurance coverage, socio-

economic status, geo location 

and to a less extent with age





















A PARADIGM SHIFT IN APPROACH TO INDIVIDUAL 

PATIENT GOAL SETTING FOR ONGOING DIABETES CARE



CONCLUDING REMARKS
➢While the long held glycemic target goal of HBA1c <7.0 for patients 

with diabetes has strong scientific basis it also has many important 

limitations and caveats.

➢ The heterogeneity of diabetes types, population demographics and 

associated comorbidities make it clear that HBA1c goals in patients 

with diabetes need to be nuanced and individualized. One size 

certainly does not fit all.

➢ For certain circumstances and types of diabetes HBA1c is clearly not 

the preferred nor ideal target measure and this needs to be 

appreciated.

➢ The growing availability of CGMS technology has opened new vistas 

of information regarding other important targets of diabetes control 

that are likely to grow in importance and prominence over time 

especially in the population of patients on insulin pumps and with 

closed loop systems.



Concluding Remarks
➢ The importance of diabetes as a cardio-metabolic syndrome 

rather than a simple glucocentric state has brought the 

importance of cardiovascular end points to the fore in setting 

desirable diabetes therapeutic goals and targets. The age of 

the CVOT is here to stay and will likely grow  in importance 

and prominence with time.

➢ Patient related outcomes including indices that utilize quality 

of life measures, hypoglycemia prevalence, impact on weight, 

adverse events etc are likely to grow in prominence and 

importance with time.

➢ While defining treatment goals in diabetes care requires 

nuance and careful individual clinical decision making similar 

nuance is needed in the FDA approval targets for diabetes 

medications and devices as well as in the tracking and 
interpretation of so called “quality of care” measures applied 

to diabetes care. 
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