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I. Policy: Diabetes Mellitus Testing

Il. Purpose/Objective: To provide a policy of coverage regarding

lll. Responsibility:
A. Medical Directors
B. Medical Management

IV. Required Definitions

1.

2.

3.
4.
5.

Attachment — a supporting document that is developed and maintained by the policy writer or
department requiring/authoring the policy.

Exhibit — a supporting document developed and maintained in a department other than the department
requiring/authoring the policy.

Devised — the date the policy was implemented.

Revised — the date of every revision to the policy, including typographical and grammatical changes.
Reviewed — the date documenting the annual review if the policy has no revisions necessary.

V. Additional Definitions
Medical Necessity or Medically Necessary means Covered Services rendered by a Health Care Provider that the Plan

determines are:

a.

b.

appropriate for the symptoms and diagnosis or treatment of the Member's condition, iliness, disease or

injury;

provided for the diagnosis, and the direct care and treatment of the Member's condition, illness disease or
injury;

in accordance with current standards of good medical treatment practiced by the general medical
community.

not primarily for the convenience of the Member, or the Member's Health Care Provider; and

the most appropriate source or level of service that can safely be provided to the Member. When applied
to hospitalization, this further means that the Member requires acute care as an inpatient due to the nature
of the services rendered or the Member's condition, and the Member cannot receive safe or adequate care
as an outpatient.

Medicaid Business Segment
Medically Necessary — A service, item, procedure, or level of care that is necessary for the proper treatment or
management of an iliness, injury, or disability is one that:
o Will, or is reasonably expected to, prevent the onset of an illness, condition, injury or disability.
o Will, or is reasonably expected to, reduce or ameliorate the physical, mental or developmental effects of an
illness, condition, injury or disability.
o Wil assist the Member to achieve or maintain maximum functional capacity in performing daily activities, taking



into account both the functional capacity of the Member and those functional capacities that are appropriate for
Members of the same age.

Policy Description

Diabetes describes several heterogeneous diseases in which various genetic and environmental factors can result
in the progressive loss of B-cell mass and/or function that manifests clinically as hyperglycemia (Skyler et al.,
2017).

Fasting plasma glucose (FPG) and oral glucose tolerance testing (OGTT) can be used in the diagnosis of diabetes
mellitus. FPG is obtained from blood after a typically overnight period of not eating, whereas the OGTT is
performed to understand an individual’s response to a concentrated solution of glucose after two hours, typically
in the setting of pregnancy (MayoClinic, 2022). In an asymptomatic individual, fasting plasma glucose > 126
mg/dL or two-hour plasma glucose values of >200 mg/dL during a 75 g OGTT establish a diagnosis of diabetes.
In reference to Alc values, individuals with percentages 5.7 to <6.5% are at highest risk. Additionally, there is
a continuum of increasing risk amongst individuals with Alc levels <6.5% (Inzucchi & Lupsa, 2023). These
assays are identified to be affordable alternatives to the more costly yet more convenient HbAlc level, and are
more often used in the diagnosis of type 2 diabetes mellitus (Hayward & Selvin, 2022).

Glycated hemoglobin (Alc) results from post-translational attachment of glucose to the hemoglobin in red
blood cells at a rate dependent upon the prevailing blood glucose concentration. Therefore, these levels correlate
well with glycemic control over the previous eight to twelve weeks (Selvin, 2022). The measurement of
hemoglobin Alc is recommended for diabetes management, including screening, diagnosis, and monitoring for
diabetes and prediabetes.

Related Policies

Policy Policy Title
Number
AHS-G2035 | Prenatal Screening (Nongenetic)

Indications and/or Limitations of Coverage

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of the request.
Specifications pertaining to Medicare and Medicaid can be found in the “Applicable State and Federal
Regulations” section of this policy document.

1) For individuals with acute or persistent classic symptoms of diabetes mellitus (see Note 1), measurement of
plasma glucose MEETS COVERAGE CRITERIA.

2) For individuals with a diagnosis of either type 1 or type 2 diabetes mellitus, measurement of hemoglobin Alc
MEETS COVERAGE CRITERIA in any of the following situations:

a) Upon initial diagnosis to establish a baseline value and to determine treatment goals.

b) Twice a year (every 6 months) in individuals who are meeting treatment goals and who, based on daily
glucose monitoring, appear to have stable glycemic control.

c) Quarterly in individuals who are not meeting treatment goals for glycemic control.
d) Quarterly in individuals whose pharmacologic therapy has changed.

3) For prediabetic individuals, annual screening for type 2 diabetes with a fasting plasma glucose test or
measurement of hemoglobin Alc MEETS COVERAGE CRITERIA.



4)

5)

6)

7)

8)

9)

For asymptomatic individuals who are 35 years of age or older and who have no risk factors for diabetes,
screening for prediabetes or type 2 diabetes once every three years with a fasting plasma glucose test MEETS
COVERAGE CRITERIA.

For individuals 18 years of age or older, screening once every three years for prediabetes or type 2 diabetes
with a fasting plasma glucose test or measurement of hemoglobin Alc MEETS COVERAGE CRITERIA
for individuals with any of the following risk factors:

a) For individuals who are overweight or obese.

b) For first-degree relatives (see Note 2) of individuals with diabetes.

c) For individuals with a history of cardiovascular disease.

d) For individuals with hypertension.

e) For individuals with hypercholesterolemia.

f) For individuals with metabolic syndrome.

g) For individuals who are obese and have acanthosis nigricans.

h) For individuals with polycystic ovary syndrome.

i) For individuals who were previously diagnosed with gestational diabetes mellitus (GDM).

For individuals who are positive for HIV, screening for diabetes and prediabetes with a fasting plasma glucose
test MEETS COVERAGE CRITERIA in any of the following situations:

a) For individuals starting antiretroviral therapy (ART).

b) For individuals switching their ART.

c) 3-6 months after starting or switching antiretroviral therapy.

d) Annually when screening results were initially normal.

For individuals 10 years of age and older who have been diagnosed with cystic fibrosis (CF) but not with CF-

related diabetes, annual screening for CF-related diabetes with an OGTT MEETS COVERAGE
CRITERIA.

For overweight or obese individuals less than 18 years of age, diabetes screening once every three years with
a fasting plasma glucose test, an OGTT, or measurement of hemoglobin Alc MEETS COVERAGE
CRITERIA for individuals with any of the following risk factors:

a) The individual has a maternal history of diabetes or gestational diabetes mellitus during the child’s
gestation.
b) The individual has a family history of type 2 diabetes in first- or second-degree relatives (see Note 2).

c) The individual has signs of insulin resistance or conditions associated with insulin resistance (acanthosis
nigricans, hypertension, dyslipidemia, polycystic ovary syndrome, or small-for-gestational-age birth
weight).

For pregnant individuals, a fasting plasma glucose test or an OGTT up to once per month during pregnancy
MEETS COVERAGE CRITERIA.

10) For individuals diagnosed with GDM during pregnancy, an OGTT MEETS COVERAGE CRITERIA in

any of the following situations:
a) To screen for persistent diabetes or prediabetes 4-12 weeks postpartum.

b) For individuals with a positive initial postpartum screening result, repeat screening to confirm a
diagnosis of persistent diabetes or prediabetes.



11) For all other situations not addressed above, fasting plasma glucose testing at a wellness visit with no abnormal
findings DOES NOT MEET COVERAGE CRITERIA.

12) For all other situations not previously described (see Note 3), measurement of hemoglobin Alc DOES NOT
MEET COVERAGE CRITERIA.

NOTES:

Note 1: According to the American Diabetes Association (ADA), measurement of plasma glucose is sufficient to
diagnose diabetes mellitus in a patient with classic symptoms (polyuria, polyphagia, polydipsia).

Note 2: First-degree relatives include parents, full siblings, and children of the individual. Second-degree relatives
include grandparents, aunts, uncles, nieces, nephews, grandchildren, and half-siblings of the individual.

Note 3: Measurement of hemoglobin Alc should not be performed in any of the following situations:

1) To test for diabetes in individuals presenting with acute or persistent classic symptoms of diabetes mellitus.

2) In pregnant individuals without an established diagnosis of diabetes or prediabetes.

3) To screen for diabetes in individuals diagnosed with cystic fibrosis.

4) In conjunction with measurement of fructosamine.

5) Inindividuals with a condition associated with increased red blood cell turnover (e.g., individuals with sickle
cell disease or who are HIV positive, individuals receiving hemodialysis or erythropoietin therapy or who
have had recent blood loss or a transfusion).

Table of Terminology

Term Definition
1,5AG 1,5-Anhydroglucitol
2-h PG 2-h plasma glucose
Alc Glycated hemoglobin
AACE American Association of Clinical Endocrinologists
AAFP American Academy of Family Physicians
ACE American College of Endocrinology
ACP American College of Physicians
ADA American Diabetes Association
aRR Adjusted risk ratios
ARV Antiretroviral
BMI Body mass index
BP Blood pressure
CAP College of American Pathologists
CF Cystic fibrosis
CFPD Cystic fibrosis-related prediabetes
CFRD Cystic fibrosis-related diabetes
CHF Congestive heart failure
CKD Chronic Kkidney disease
CMS Centers For Medicare and Medicaid Services
COVID-
19 Coronavirus 19
CVv Coefficient of variation
CVA Cerebrovascular accident
CvD Cardiovascular disease




DCCT Diabetes Control and Complications Trial

FA Fructosamine

FDA Food and Drug Administration

FPG Fasting plasma glucose

GA Glycated albumin

GCT Glucose challenge test

GDM Gestational diabetes mellitus

HbAlc Hemoglobin A1C/Glycated hemoglobin
HDL High-density lipoprotein

Human immunodeficiency virus, acquired immunodeficiency
HIV/AIDS | syndrome

HPLC High-performance liquid chromatography

IFCC International Federation of Clinical Chemistry

IFG Impaired fasting glucose

IGT Impaired glucose tolerance

IHD Ischemic heart disease

ISPAD International Society for Pediatric and Adolescent Diabetes

Kidney Disease: Improving Global Outcomes Diabetes Working
KDIGO Group

LDTs Laboratory developed tests

MACE Major adverse cardiovascular events

MODY Maturity-onset diabetes of the young

NACB National Academy of Clinical Biochemistry

NGSP National Glycohemoglobin Standardization Program
NICE National Institute for Health and Care Excellence
OGTT Oral glucose tolerance test

OR Odds ratio

POC Point of care

ROC-

AUC Receiver operative characteristic, area under the curve
SES Socioeconomic status

SMBG Self-monitoring of blood glucose

T1D Type 1 Diabetes

TIA Transient ischemic attack

USPSTF | United States Preventive Services Task Force

WHO World Health Organization

Scientific Background

Diabetes is a major health concern in the United States. According to the Centers for Disease Control and
Prevention :

e Prevalence: In 2019, 37.3 million Americans, or 11.3% of the population, had diabetes. Approximately
1.9 million American children and adults have type 1 diabetes, including about 244,000 children and
adolescents.

e Diagnosed and undiagnosed: Of the 37.3 million, 28.7 million were diagnosed, and 8.5 million were
undiagnosed.

e Prevalence in seniors: The percentage of Americans aged 65 and older remains high, at 29.2%, or 15.9
million seniors (diagnosed and undiagnosed).

e New cases: 1.4 million Americans are diagnosed with diabetes every year.

e Prediabetes: In 2019, 96 million Americans aged eighteen and older had prediabetes.



e Deaths: Diabetes remains the 7th leading cause of death in the United States in 2019, with 87,647 death
certificates listing it as the underlying cause of death, and a total of 282,801 death certificates listing
diabetes as a cause of death.

e Total economic cost of diabetes care in the United States: $327 billion in 2017 (ADA, 2022; CDC, 2020).

Diabetes can be classified into the following categories:

e “Type I diabetes (due to autoimmune B-cell destruction, usually leading to absolute insulin deficiency)”

e “Type 2 diabetes (due to a progressive loss of B-cell insulin secretion frequently on the background of
insulin resistance)”

e “Gestational diabetes mellitus (GDM) (diabetes diagnosed in the second or third trimester of pregnancy
that was not clearly overt diabetes prior to gestation)”

e “Specific types of diabetes due to other causes, e.g., monogenic diabetes syndromes (such as neonatal
diabetes and maturity-onset diabetes of the young [MODY]), diseases of the exocrine pancreas (such as
cystic fibrosis and pancreatitis), and drug- or chemical-induced diabetes (such as with glucocorticoid use,
in the treatment of HIV/AIDS, or after organ transplantation)” (ElSayed et al., 2023a). The diagnosis of
diabetes mellitus is easily established when a patient presents with classic symptoms of hyperglycemia,
which include polyuria, polydipsia, nocturia, blurred vision, and, infrequently, weight loss. The frequency
of symptomatic diabetes has been decreasing in parallel with improved efforts to diagnose diabetes earlier
through screening. Increasingly, the majority of patients are asymptomatic, and hyperglycemia is noted
on routine laboratory evaluation, prompting further testing (Inzucchi & Lupsa, 2023).

Glycated hemoglobin Alc (also known as HbAlc, Alc, glycohemoglobin, or hemoglobin Alc) testing plays a
key role in the management of diabetes. New hemoglobin enters circulation with minimal glucose attached.
However, glucose irreversibly binds to hemoglobin based on the surrounding blood glucose concentration.
Therefore, Alc is considered a measure of blood glucose level, albeit an indirect one. It is best correlated with
the mean glucose level over the last eight to twelve weeks as red blood cells experience significant turnover.
Various factors may affect the reliability of Alc (atypical hemoglobins or hemoglobinopathies, chronic kidney
disease, et al.), but most assays have been standardized to the Diabetes Control and Complications Trial (DCCT)
standard, which “estimated the mean blood glucose concentrations derived from seven measurements a day
(before and ninety minutes after each of the three major meals, and before bedtime), performed once every three
months and compared the average glucose concentration with Alc values in patients with type 1 diabetes*
(Selvin, 2022).

The HbALc assay provides information about the degree of long-term glucose control (Nathan et al., 1984), and
has been recommended for the diagnosis and monitoring of diabetes (EISayed et al., 2023a; IEC, 2009). Various
methods of HbA1c measurement include chromatography based HPLC assay, boronate affinity, antibody-based
immunoassay, and enzyme based enzymatic assay (Kanyal Butola et al., 2021). Long term blood sugar control
has been associated with decreased risk of retinopathy, nephropathy, neuropathy, and cardiovascular disease,
peripheral arterial, cerebrovascular disease (Hanssen et al., 1992) and myocardial fibrosis in adults with diabetes
(Al-Badri et al., 2018). Higher HbAlc variability has been associated with higher all-cause mortality in patients
with Type 2 Diabetes (Gu et al., 2018).

Fasting plasma glucose is a method of glucose monitoring that measures an individual’s glucose level typically
in a period defined with no caloric intake for eight hours or more. Its usage in the diagnosis of diabetes lies
primarily in gestational diabetes, along with the oral glucose tolerance test, but HbAlc, fasting plasma glucose,
or oral glucose tolerance tests with their respective positive results can be used in diagnosing diabetes mellitus
in nonpregnant individuals as well. To diagnose diabetes in asymptomatic individuals, a fasting plasma glucose
has to be > 126 mg/dL. For diagnosing prediabetes, an individual may have “impaired fasting glucose,” which
would present with a range of 100-125 mg/dL (Hayward & Selvin, 2022; Inzucchi & Lupsa, 2023).

The oral glucose tolerance test (OGTT) can be more inconvenient and used in the setting to diagnose gestational
diabetes mellitus (GDM). Normally, 75g of glucose is ingested by the patient, and if the patient has a two-hour



plasma glucose value of >200 mg/dL, a diagnosis of diabetes can be made. The test can also be performed at
one hour with 50g oral glucose, with positive GDM diagnostic results between 130-140 mg/dL as part of a two-
step approach with the three-hour 100g test, which can be diagnostic of GDM with two elevated values. For
prediabetes with an accompanied “impaired glucose tolerance,” a two-hour plasma glucose value between 140-
199 mg/dL is used. However, the WHO requires an additional FPG <126 in addition to the two hour plasma
glucose value to establish impaired glucose tolerance (Durnwald, 2023; Hayward & Selvin, 2022).

Analytical Validity

The International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) Working Group on
HbAlc Standardization has developed a reference measurement system and the measurement of HbAlc is
currently well-standardized (Hoelzel et al., 2004), and a sound reference system is in place to ensure continuity
and stability of the analytical validity of HbAlc measurement (Weykamp et al., 2008). In contrast, plasma
glucose concentration remains difficult to assay with consistent accuracy (Gambino, 2007). HbAlc has greater
analytical stability (consistency with repetitive sample testing) and less day-to-day variability than either the
fasting plasma glucose (FPG)or two-hour PG (Petersen et al., 2005; Rohlfing et al., 2002). For any given
individual, the HbALc exhibits little short-term biologic variability; its coefficient of variation (CV) is 3.6%,
compared to FPG (CV of 5.7%) and 2-h PG (CV of 16.6%) (Malkani & Mordes, 2011; Selvin et al., 2007).

A sample proficiency testing survey performed by the National Glycohemoglobin Standardization Program
(NGSP) and College of American Pathologists (CAP) evaluated the accuracy of Alc assays. The survey found
that “method-specific, between-laboratory CV’s ranged from 0.7% to 4.0%” and “approximately 85% of
laboratories are using methods with CVs <3% at all five HbA ¢ levels.” The survey also noted the current pass
limit was +6%, but using a pass rate of 97.1% to 98.0% of labs passed (NGSP, 2023).

Clinical Utility and Validity

Testing Alc, FPG, and 2-h PG measure different aspects of glycemia and are frequently discordant for
diagnosing diabetes. Alc >6.5% identifies fewer individuals as having diabetes than glucose-based criteria;
however, a recent study concluded that twelve percent of patients can be misclassified with respect to diabetes
diagnosis due to laboratory instrument error in measuring glucose (Miller et al., 2008). The New Hoorn Study
analyzed the diagnostic properties of the Alc, using OGTT as the diagnostic criterion (van 't Riet et al., 2010).
The analysis suggested that an Alc of 5.8% had a sensitivity of 72% and specificity of 91%. This compares with
specificity of 24% and sensitivity of 99% for the Alc cut point of 6.5%. On the other hand, the 6.5% cut point
had a positive predictive value of 93%, compared with a positive predictive value of only 24% for a cut-point
of 5.8% (Malkani & Mordes, 2011).

When using the reference diagnosis of diabetes being a two-hour blood glucose >200 mg/dL (11.1 mmol/L)
during an OGTT, the specificity of FPG >126 mg/dL was >95% and sensitivity about 50%, with possibly lower
sensitivities and specificities for individuals over sixty-five years (Blunt et al., 1991). With the same OGTT
reference, the specificity and sensitivity of an Alc >6.5%, as per diagnosis of diabetes, were reported as 79%
and 44%, respectively (Kramer et al., 2010).

Cowie et al. (2010) “examined prevalence’s of previously diagnosed diabetes and undiagnosed diabetes and
high risk for diabetes using recently suggested Alc criteria in the U.S. during 2003-2006. We compared these
prevalence’s to those in earlier surveys and those using glucose criteria.” 14,611 individuals were included
(completed a household interview) and classified for diagnosed diabetes and by Alc, fasting, and 2-h glucose
challenge values. Diagnostic values for Alc were >6.5% for “undiagnosed” diabetes and 6%-6.5% for “high
risk” of diabetes. The authors found that by these Alc diagnostic values, the “crude prevalence” of diabetes in
adults older than twenty years was 20.4 million, of which nineteen percent went undiagnosed based on Alc >
6.5%. The authors then stated that the Alc criteria only diagnosed thirty percent of the undiagnosed diabetic
group (Cowie et al., 2010).



Mamtora et al. (2021) assessed the clinical utility of point of care (POC) HbA1c testing in the ophthalmology
outpatient setting. Forty-nine patients with diabetic retinopathy underwent POC HbA1c testing and blood
pressure measurement. Of the forty-nine patients, 81.6% had POC readings above the recommended HbAlc
levels and only 16.3% of these patients were aware of their elevated HbAlc levels. Fourteen patients (33.3%)
with high HbA1c readings were referred to secondary diabetic services and 88.8% of patients felt like the test
was useful. The authors suggest that POC HbAlc testing is a "cost-effective, reproducible and clinically
significant tool for the management of diabetes in an outpatient ophthalmology setting, allowing the rapid
recognition of high-risk patients and appropriate referral to secondary diabetic services" (Mamtora et al., 2021).

Goodney et al. (2016) evaluated the consistency of Alc testing of diabetes patients and its effect on
cardiovascular outcomes. The study included 1574415 Medicare patients with diabetes mellitus, and the
consistency of testing was separated into three categories: “low (testing in zero or one of three years), medium
(testing in two of three years), and high (testing in all three years).” Approximately 70.2% of patients received
high-consistency testing, 17.6% received medium-consistency, and 12.2% received low-consistency. Major
adverse cardiovascular events (MACE) included “death, myocardial infarction, stroke, amputation, or the need
for leg revascularization.” Low-consistency patients was associated with death or other adverse events (hazard
ratio: 1.21). The authors concluded that “consistent annual hemoglobin Alc testing is associated with fewer

adverse cardiovascular outcomes in this observational cohort of Medicare patients of diabetes mellitus”
(Goodney et al., 2016).

The GOAL study (Al Mansari et al., 2018) used Alc to assess diabetes control in a real-world practice study
aimed to assess predictive factors for achieving the glycemic hemoglobin Alc (HbALc) at six months as targeted
by the treating physician in adults with type 2 diabetes. In this study, 2704 patients with a mean Alc of 9.7%
were enrolled. After six months, lower baseline Alc (= 8.5% vs <7%) was found to be a predictive factor for
achieving glycemic control. The authors also observed “absolute changes in the mean HbAlc of —1.7% and
—2% were observed from baseline to six and twelve months, respectively” (Al Mansari et al., 2018).

Mitsios et al. (2018) evaluated the association between Alc and stroke risk. Twenty-nine studies (n=532779)
were included. The authors compared the non-diabetic Alc range (<5.7%) to the diabetic range (>6.5%) and
found that the diabetic range was associated with a 2.15-fold increased risk of first-ever stroke. The pre-diabetes
range of 5.7%-6.5% was also not associated with first-ever stroke. The authors also observed that for every one
percent increase in Alc, the hazard ratio of first-ever stroke increased (1.12-fold for non-diabetic ranges, 1.17
for diabetic ones). This increased risk was also seen for ischemic stroke, with a hazard ratio of 1.49 for non-
diabetic ranges and 1.24 for diabetic ranges (Mitsios et al., 2018).

Ludvigsson et al. (2019) evaluated the association between preterm birth risk and periconceptional HbAlc levels
in pregnant individuals with type 1 diabetes (T1D). Preterm birth was defined as <37 weeks and several
secondary outcomes were also examined, which were “neonatal death, large for gestational age, macrosomia,
infant birth injury, hypoglycemia, respiratory distress, five-minute Apgar score less than seven, and stillbirth”.
A total of 2474 singletons born to individuals with T1D and 1165216 reference infants (children born to mothers
without T1D) were included. The authors identified 552 preterm births in the T1D cohort (22.3%) compared to
54287 in the control cohort (4.7%). Incidences of preterm birth were measured at several separate thresholds,
including <6.5%, 6.5%-7.8%, 7.8%-9.1%, and >9.1%. The T1D cohort’s adjusted risk ratios (aRR) of preterm
birth compared to the control cohort were as follows: 2.83 for <6.5%, 4.22 for 6.5%-7.8%, 5.56 for 7.8%-9.1%,
and 6.91 for >9.1%. The corresponding aRRs for “medically indicated preterm birth” (n=320) were 5.26, 7.42,
11.75 and 17.51, respectively. Increased HbAlc levels were also found to be associated with the secondary
clinical outcomes. The authors concluded that “the risk for preterm birth was strongly linked to periconceptional
HbA1c levels (Ludvigsson et al., 2019).

Saito et al. (2019) examined the association of HbAlc variability (defined as visit-to-visit) and later onset of
malignancies. The authors included 2640 patients fifty years or older, with diabetes. A total of 330 patients
(12.5%) developed malignancies during follow-up. The authors stratified the patients into quartiles of glycemic
variability (defined as standard deviation of HbAlc) and found a “dose-dependent association with



tumorigenesis” in the three highest quartiles. The odds ratios were as follows: 1.20 for the second quartile, 1.43
for the third, and 2.19 for the highest. The authors concluded that “these results demonstrated that visit-to-visit
HbA1c variability is a potential risk factor for later tumorigenesis. The association may be mediated by oxidative
stress or hormone variability (Saito et al., 2019).

Marié et al. (2019) evaluated the “suitability of first-trimester fasting plasma glucose and HbA1c levels in non-
diabetic range to identify [individuals] without diabetes at increased pregnancy risk”. Primary outcomes were
defined as “macrosomia and pre-eclampsia” and secondary outcomes were defined as “preterm delivery,
Caesarean section and large-for-gestational age”. A total of 1228 pregnancies were included. Pregnant
individuals with an HbA 1c of >5.8% were found to have an increased risk of marcosomia (odds ratio [OR] =
2.69), an HbA lc of >5.9% was found to be associated with a three-fold risk of pre-eclampsia, and an HbA1c of
>6% was found to be associated with a four-fold risk of “large-for-gestational age”. Fasting plasma glucose
levels were not found to be associated with any pregnancy outcome (Mafié et al., 2019).

Arbiol-Roca et al. (2021) studied the clinical utility of HbAlc testing as a biomarker for detecting gestational
diabetes mellitus (GDM) and as a screening test to avoid the use of the oral glucose tolerance test (OGTT).
HbALc levels were measured in 745 pregnant individuals and GDM was diagnosed in thirty-eight patients based
on HbA1c, age, and BMI. A cut off HbAlc value of 4.6% was determined to decide whether OGTT was needed
or if it could be avoided. Using 4.6% HbA1c as the cut off value prevented two false negatives, but only
decreased the number of OGTTs performed by 7.2%. The authors conclude that "adoption of HbAlc as a
screening test for GDM may eliminate the need of OGTT." Although the HbA1c test does not have sufficient
sensitivity and specificity to be used as the sole diagnostic test, " the use of a rule-out strategy in combination
with the OGTT could be useful" (Arbiol-Roca et al., 2021).

However, the use of hemoglobin Alc testing is not useful in predicting all forms of dysglycemia. Tommerdahl
et al. (2019) evaluated several biomarkers for their accuracy in screening for cystic fibrosis (CF)-related
diabetes. These biomarkers included “hemoglobin Alc (HbAlc), 1,5-anhydroglucitol (1,5AG), fructosamine
(FA), and glycated albumin (GA)” and were compared to the current gold standard, OGTT 2-hour glucose.
Fifty-eight patients with CF were included and “area under the receiver operative characteristic (ROC-AUC)
curves were generated.” All ROC-AUCs for each biomarker were “low” both for cystic fibrosis-related
prediabetes (CFPD, ROC-AUC 0.52-0.67) and CF-related diabetes (CFRD) (0.56-0.61). For CFRD, HbA1c was
measured to have a 78% sensitivity and 41% specificity at a cutoff of 5.5%, which corresponds to a ROC-AUC
of 0.61. The authors concluded that “All alternate markers tested demonstrate poor diagnostic accuracy for
identifying CFRD by 2hG” (Tommerdahl et al., 2019).

In a retrospective review of the UMass Memorial Health System electronic medical records from between 1997
and 2019, Darukhanavala et al. (2021) evaluated the appropriateness of HbAlc as a screening tool for identifying
patients with pre-CFRD (cystic fibrosis-related diabetes) dysglycemia to minimize the burden of annual two-
hour oral glucose tolerance tests (OGTTs). The study included 56 patients categorized according to OGTT
results (American Diabetes Association criteria): normal glucose tolerance (n=34), indeterminant glycemia
(INDET, n=6), impaired fasting glucose (IFG, n=7), or impaired glucose tolerance (IGT, n=9). It was found that
HbALc was positively correlated with blood glucose levels at the various time cut-points (hour zero, hour one,
and hour two), though the associations were quite weak (r = 0.248, r = 0.219, and r = 0.369, respectively).
Furthermore, t-tests conducted suggested that the mean HbA1c was not significantly different between patients
with normal glucose tolerance and those in the INDET (p = 0.987), IFG (p =0.690), and IGT (p = 0.874) groups,
confirmed by ANOVA (p = 0.250). Consequently, the authors reported that the “results do not support the use
of HbAlc as a possible screening tool for pre-CFRD dysglycemic states, specifically INDET, IFG, and IGT”
(Darukhanavala et al., 2021).

By combining administrative datasets from the VVeterans Health Administration and Medicare, Zhao et al. (2021)
evaluated the impact of hemoglobin Alc (Alc) variability—the coefficient of variation, described by Alc
standard deviation divided by the average Alc value overall and expressed as a percent—on the risk of
hypoglycemia-related hospitalization (HRH) in veterans with diabetes mellitus. In this study sample of 342,059



patients, the authors identified a “consistent and positive relationship between Alc variability and HRH” and
noted that “Average Alc levels were also significantly and independently associated with HRH, with levels
<7.0% (53 mmol/mol) associated with lower risk and levels >9% (75 mmol/mol) conferring greater risk.” Due
to these different levels of variability all remaining strong predictors of HRH risk up to three years following
the baseline period, authors concluded that “tracking Alc levels alone may be insufficient to mitigate risk”. It
was also acknowledged that a few limitations affected the generalizability of the study, such as the lack of
socioeconomic data, the study sample being predominantly white males, and including only veterans, the latter
of which is a population where comorbidities are more prevalent. Consequently, these data may be reflective of
“the complex interplay of disease severity, treatment, and sociodemographic factors”, as is the case with other
clinical findings (Zhao et al., 2021).

While poor outcomes of coronavirus disease 2019 (COVID-19) have been linked to diabetes, its relation to pre-
infection glycemic control is still unclear. Because of this, Merzon et al. (2021) investigated the association
between pre-infection HemoglobinAlc (A1C) levels and COVID-19 severity as assessed by need for
hospitalization in a cohort of 2068 patients (ages 14 to 103) with diabetes tested for COVID-19 in Leumit Health
Services, Israel, between February 1 and April 30, 2020. Of the patients in this cohort, 183 (8.85%) were
diagnosed with COVID-19. A comparison of the mean HbA1c of those who were COVID-19 positive (7.19%,
95% CI: 6.81%-7.57%) and the mean of those who were COVID-19 negative (6.59%, 95% CI: 6.52%-6.65%)
was found to be statistically significant (p<0.05). The authors expounded further by reporting the clinical
characteristics of patients with diabetes hospitalized due to COVID-19 by demonstrating that the mean Hb1Ac
levels between those hospitalized (n=46, 7.75%, 95% CI. 7.17%-8.32%) and those not hospitalized (n=137,
6.83%, 95% CI: 6.54%-7.13%) were also statistically significant (p<<0.005). Additionally, “In a multivariate
logistic regression model adjusting for multiple potential risk factors and chronic conditions which may have a
deleterious effect on disease outcomes (including age, sex, smoking, IHD, SES, depression/anxiety,
schizophrenia, dementia, hypertension, CVA, CHF, chronic lung disease, and obesity), only HbAlc > nine
percent remained a significant predictor for hospitalization.” Given the evidence, the researchers urge “Paying
special attention to patients with diabetes and an HbAlc > nine while allowing a more lenient approach to
patients with well controlled disease”, as this can reduce economic, social, and patient burden, especially for
those who are at the greatest risk for reacting severely to COVID-19 (Merzon et al., 2021).

Xie et al. (2021) investigated the role of FPG and glucose fluctuation on the prognosis of COVID-19 patients
who already had prior diagnoses of diabetes. Through a multivariate Cox analysis, the researchers found that
FPG was “an independent prognostic factor of overall survival after adjustment for age, sex, diabetes, and
severity of COVID-19 at admission (HR: 1.15, 95% CI: 1.06-1.25).” However, blood glucose fluctuation was
associated with COVID-19 disease progression, as proven by the results found from the indices of the standard
deviation of blood glucose and the largest amplitude of glycemic excursions. Both FPG and blood glucose
fluctuation indices were also found to be positively associated with increased presence of inflammatory markers
associated with COVID-19, such as the “white blood cell absolute count, neutrophil count, C-reactive protein
(CRP), alkaline phosphatase, a-hydroxybutyrate dehydrogenase (a-hbdh), gamma-glutamyl transferase (GGT),
lactate dehydrogenase, [and] D-dimer.” Ultimately, it was concluded that diabetes was not an independent risk
factor for in-hospital death of COVID-19 patients, as these findings were identified regardless of diabetes status
(Xie etal., 2021).

Yang et al. (2019) aimed to find the appropriate threshold for fasting plasma glucose for defining prediabetes
among children and adolescents. The sample was selected from school-aged children in Taiwan via a nationwide
survey administered between 1992-2000, who then underwent physical examinations and blood tests if they
exhibited abnormal urine test findings. The researchers found that the incidence of pediatric diabetes increased
with increasing fasting plasma glucose levels, and those with FPG > 5.6mmol/L had higher adjusted hazard
ratios. Additionally, “the association between fasting plasma glucose and incident pediatric diabetes and the
area under the receiver-operating characteristic curve were similar in boys and girls and were higher in the age
group twelve to eighteen years.” In using 4.75 mmol/L as the optimal threshold for children six to eleven years,
the sensitivity was 65% and specificity was 51%. For the threshold of 5.19 mmol/L among children twelve to



eighteen years, the sensitivity was 60% and the specificity was 73%. This supports utilizing FPG as a supplement
for diagnosing prediabetes among pediatric patients, which may contribute to better disease management.

Geifman-Holtzman et al. (2010) assessed the correlation between fetal macrosomia and abnormal OGTT in
pregnant individuals with term gestation and negative glucose challenge test (GCT) at twenty-four to twenty-
eight weeks. They recruited patients who had estimated fetal weights >90™ percentile and a negative 50g GCT.
From 170 individuals over a five-month period, they found that 10 patients or 5.9% had “impaired glucose
metabolism at term.” In this group, “we found no correlation between GCT values at twenty-four to twenty-
eight weeks, family history of diabetes mellitus, the patient’s [body mass index] or weight at term, and the
diagnosis of impaired glucose metabolism.” Furthermore, there was no statistically significant difference in
mean fetal weight between those with normal versus abnormal OGTT. This demonstrated the lack of clinical
utility of using OGTT at term for predicting the incidence of fetal macrosomia. The researchers suggested
utilizing a larger scale study to solidify or contradict these conclusions (Geifman-Holtzman et al., 2010).

Guidelines and Recommendations
The American Diabetes Association (ADA)

The ADA publishes an extensive guideline encompassing the standards of medical care in diabetes. The 2022
recommendations state:

Classification and Diagnosis of Diabetes (Chapter [Ch] 2) (ElSayed et al., 2023a):

e Criteria for testing for diabetes or prediabetes in asymptomatic adult:
o Testing should be considered in overweight or obese (BMI >25 kg/m? or >23 kg/m
Americans) adults who have one or more of the following risk factors:
= First-degree relative with diabetes
= High-risk race/ethnicity (e.g., African American, Latino, Native American, Asian American,
Pacific Islander)
= History of CVD
= Hypertension (=140/90 mmHg or on therapy for hypertension)
= HDL cholesterol level <35 mg/dL (0.90 mmol/L) and/or a triglyceride level >250 mg/dL (2.82
mmol/L)
= Individuals with polycystic ovary syndrome
= Physical inactivity
= Other clinical conditions associated with insulin resistance (e.g., severe obesity, acanthosis
nigricans)
o Patients with prediabetes (Alc >5.7% [39 mmol/mol], IGT [impaired glucose tolerance], or IFG
[impaired fasting glucose]) should be tested yearly.
o Individuals who were diagnosed with GDM should have lifelong testing at least every three years.
o For all other patients, testing should begin at age thirty-five years.
o If results are normal, testing should be repeated at a minimum of three-year intervals, with
consideration of more frequent testing depending on initial results and risk status.
o People with HIV
e Diabetes may be diagnosed based on plasma glucose criteria, either the fasting plasma glucose (FPG) or
the 2-h plasma glucose (2-h PG) value after a 75-g oral glucose tolerance test (OGTT) or Alc criteria.

2 in Asian

Alc

e “To avoid misdiagnosis or missed diagnosis, the Alc test should be performed using a method that is
certified by the NGSP and standardized to the Diabetes Control and Complications Trial (DCCT) assay.
Grade B”



“Marked discordance between measured Alc and plasma glucose levels should raise the possibility of
Alc assay interference and consideration of using an assay without interference or plasma blood glucose
criteria to diagnose diabetes. Grade B”

“In conditions associated with an altered relationship between Alc and glycemia, such as
hemoglobinopathies, including sickle cell disease, pregnancy (second and third trimesters and the
postpartum period), glucose-6-phosphate dehydrogenase deficiency, HIV, hemodialysis, recent blood loss
or transfusion, or erythropoietin therapy, only plasma blood glucose criteria should be used to diagnose
diabetes. Grade B”

“Adequate carbohydrate intake (at least 150 g/day) should be assured for three days prior to oral glucose
tolerance testing as a screen for diabetes. Grade A”

Prediabetes and Type 2 Diabetes

“Screening for prediabetes and type 2 diabetes with an informal assessment of risk factors or validated
risk calculator should be done in asymptomatic adults. Grade B”

“Testing for prediabetes and/ or type 2 diabetes in asymptomatic people should be considered in adults of
any age with overweight or obesity (BMI >25 kg/m? or >23 kg/m? in Asian Americans) who have one or
more risk factors. Grade B”

“For all people screening should begin at age thirty-five years. Grade B”

“If tests are normal, repeat screening recommended at a minimum of three-year intervals is reasonable,
sooner with symptoms or change in risk (i.e., weight gain). Grade C”

“To screen for prediabetes and type 2 diabetes, fasting plasma glucose, 2-h plasma glucose during 75-g
oral glucose tolerance test, and A1C are each appropriate. Grade B”

“When using oral glucose tolerance testing as a screen for diabetes, adequate carbohydrate intake (at least
150 g/ day) should be assured for three days prior to testing. Grade A”

“In people with prediabetes and type 2 diabetes, identify and treat cardiovascular disease risk factors.
Grade A”

“Risk-based screening for prediabetes and/or type 2 diabetes should be considered after the onset of
puberty or after ten years of age, whichever occurs earlier, in children and adolescents with overweight
(BMI >85th percentile) or obesity (BMI >95th percentile) and who have one or more risk factor for
diabetes. Grade B”

“People with HIV should be screened for diabetes and prediabetes with a fasting glucose test before
starting antiretroviral therapy, at the time of switching antiretroviral therapy, and three to six months after
starting or switching antiretroviral therapy. If initial screening results are normal, fasting glucose should
be checked annually. Grade E”

Cystic Fibrosis-Related Diabetes

“Annual screening for cystic fibrosis-related diabetes with an oral glucose tolerance test should begin by
age ten years in all patients with cystic fibrosis not previously diagnosed with cystic fibrosis-related
diabetes. Grade B”

“Alc is not recommended as a screening test for cystic fibrosis—related diabetes. Grade B”

“People with cystic fibrosis—related diabetes should be treated with insulin to attain individualized
glycemic goals. Grade A”

“Beginning five years after the diagnosis of cystic fibrosis—related diabetes, annual monitoring for
complications of diabetes is recommended. Grade E”

Gestational Diabetes Mellitus

“In individuals who are planning pregnancy, screen those with risk factors (Grade B) and consider testing
all individuals with undiagnosed diabetes (Grade E).



e “Before fifteen weeks of gestation, test individuals with risk factors B and consider testing all individuals
E for undiagnosed diabetes at the first prenatal visit using standard diagnostic criteria, if not screened
preconception.”

¢ “Individuals identified as having diabetes should be treated as such. Grade A.”

e “Before fifteen weeks of gestation, screen for abnormal glucose metabolism to identify individuals who
are at higher risk of adverse pregnancy and neonatal outcomes, are more likely to need insulin, and are at
high risk of a later gestational diabetes mellitus diagnosis. Grade B.”

e “Screen for early abnormal glucose metabolism using fasting glucose of 110-125 mg/dL (6.1 mmol/L) or
Al1C 5.9-6.4% (41-47 mmol/mol). Grade B”

e “Screen for gestational diabetes mellitus at twenty-four to twenty-eight weeks of gestation in pregnant
individuals not previously found to have diabetes or high-risk abnormal glucose metabolism detected
earlier in the current pregnancy. Grade A”

e Screen individuals “with gestational diabetes mellitus for prediabetes or diabetes at four to twelve weeks
postpartum, using the 75-g oral glucose tolerance test and clinically appropriate nonpregnancy diagnostic
criteria. Grade B”

e Individuals “with a history of gestational diabetes mellitus should have lifelong screening for the
development of diabetes or prediabetes at least every three years. Grade B”

e Individuals “with a history of gestational diabetes mellitus found to have prediabetes should receive
intensive lifestyle interventions and/or metformin to prevent diabetes. Grade A” (ElSayed et al., 2023a).

On diagnostic tests for diabetes:

“The FPG and 2-h PG may be used to diagnose diabetes. The concordance between the FPG and 2-h PG tests
is imperfect, as is the concordance between A1C and either glucose-based test. Compared with FPG and A1C
cut points, the 2-h PG value diagnoses more people with prediabetes and diabetes. In people in whom there is
discordance between A1C values and glucose values, FPG and 2-h PG are more accurate.”

“The Alc test should be performed using a method that is certified by the NGSP (www.ngsp.org) and
standardized or traceable to the Diabetes Control and Complications Trial (DCCT) reference assay. Point-of-
care Alc assays may be NGSP certified and cleared by the U.S. Food and Drug Administration (FDA) for use
in monitoring glycemic control in people with diabetes in both Clinical Laboratory Improvement Amendments
(CLIA)-regulated and CLIA-waived settings. proficiency testing is not always mandated for performing the test.
Point-of-care A1C assays have not been prospectively studied for the diagnosis of diabetes and are not
recommended for diabetes diagnosis; if used, they should be confirmed with a validated measure. In the U.S.,
point-of-care A1C is a laboratory test that limits CLIA regulation...point-of-care A1C assays may be more
generally applied for assessment of glycemic control in the clinic” (ElSayed et al., 2023a).

HIV

“People with HIV should be screened for diabetes and prediabetes with a fasting glucose test before starting
antiretroviral therapy, at the time of switching antiretroviral therapy, and 3-6 months after starting or switching
antiretroviral therapy. If initial screening results are normal, fasting glucose should be checked annually. [Grade
E] . .. Individuals with HIV are at higher risk for developing prediabetes and diabetes on antiretroviral (ARV)
therapies, so a screening protocol is recommended. The Alc test may underestimate glycemia in people with
HIV; it is not recommended for diagnosis and may present challenges for monitoring” (ElSayed et al., 2023a)



Glycemic Targets (Ch 6)

“Assess glycemic status (A1C or other glycemic measurement such as time in range or glucose
management indicator) at least two times a year in patients who are meeting treatment goals (and who
have stable glycemic control).” Grade E

“Assess glycemic status at least quarterly and as needed in patients whose therapy has recently changed
and/or who are not meeting glycemic goals.” Grade E

“An Alc goal for many non-pregnant adults of <7% (53 mmol/mol) without significant hypoglycemia is
appropriate.” Grade A

“On the basis of provider judgment and patient preference, achievement of lower A1C levels than the goal
of 7% may be acceptable and even beneficial if it can be achieved safely without significant hypoglycemia
or other adverse effects of treatment.” Grade B

“Less stringent A1C goals (such as <8% [64 mmol/mol] may be appropriate for patients with limited life
expectancy or where the harms of treatment are greater than the benefits.” Grade B (American Diabetes
Association Professional Practice, 2022a).

Children & Adolescents (Ch 14)

The traditional idea of type 2 diabetes occurring only in adults and type 1 diabetes occurring only in
children is no longer accurate, as both diseases can occur in both age-groups. The recommendations
concerning diabetes testing for children and adolescents are as follows:

“Risk-based screening for prediabetes and/or type 2 diabetes should be considered after the onset of

puberty or >10 years of age, whichever occurs earlier, in youth with overweight (BMI >85th percentile)

or obesity (BMI >95th percentile) and who have one or more additional risk factors for diabetes” (ElISayed

et al., 2023b). Grading based on risk factors;

o Maternal history of diabetes or GDM during the child's gestation-Grade A

o Family history of type 2 diabetes in first- or second-degree relative-Grade A

o Race/ethnicity (Native American, African American, Latino, Asian American, Pacific Islander)-
Grade A

o Signs of insulin resistance or conditions associated with insulin resistance (acanthosis nigricans,
hypertension, dyslipidemia, polycystic ovary syndrome, or small-for-gestational-age birth weight)-
Grade B (ElSayed et al., 2023a)

“If screening is normal, repeat screening at a minimum of 3-year intervals [Grade E], or more frequently

if BMI is increasing [Grade C].”

“Fasting plasma glucose, 2-h plasma glucose during a 75-g oral glucose tolerance test, and Alc can be

used to test for prediabetes or [type 2] diabetes in children and adolescents.” Grade B

“Children and adolescents with overweight or obesity in whom the diagnosis of type 2 diabetes is being

considered should have a panel of pancreatic autoantibodies tested to exclude the possibility of

autoimmune type 1 diabetes.” Grade B

“Although Alc is not recommended for diagnosis of diabetes in children with cystic fibrosis or symptoms

suggestive of acute onset of type 1 diabetes and only Alc assays without interference are appropriate for

children with hemoglobinopathies, ADA continues to recommend Alc for diagnosis of type 2 diabetes in

this population (ungraded)”

“A1C goals must be individualized and reassessed over time. An A1C of <7% (53 mmol/mol) is

appropriate for many children.” Grade B (ElSayed et al., 2023b)

Pregnancy (Ch 15)

“...although Alc may be useful, it should be used as a secondary measure of glycemic control in
pregnancy, after blood glucose monitoring.”



“Fasting and postprandial self-monitoring of blood glucose are recommended in both gestational diabetes
mellitus and preexisting diabetes in pregnancy to achieve optimal glucose levels. Glucose targets are
fasting plasma glucose <95 mg/dL (5.3 mmol/L) and either 1-h postprandial glucose <140 mg/dL (7.8
mmol/L) or 2-h postprandial glucose <120 mg/dL (6.7 mmol/L). Some individuals with preexisting
diabetes should also test blood glucose preprandially. Grade B”

“Due to increased red blood cell turnover, Alc is slightly lower in normal pregnancy than in normal
nonpregnant individuals. ldeally, the Alc target in pregnancy is <6% (42 mmol/mol) if this can be
achieved without significant hypoglycemia, but the target may be relaxed to <7% (53 mmol/mol) if
necessary to prevent hypoglycemia. Grade B”

“Given the alteration in red blood cell kinetics during pregnancy and physiological changes in glycemic
parameters, Alc levels may need “to be monitored more frequently than usual (e.g., monthly).”

“The OGTT is recommended over A1C at four to twelve weeks postpartum because A1C may be
persistently impacted (lowered) by the increased red blood cell turnover related to pregnancy, by blood
loss at delivery, or by the preceding three-month glucose profile. The OGTT is more sensitive at detecting
glucose intolerance, including both prediabetes and diabetes.”

“Because GDM often represents previously undiagnosed prediabetes, type 2 diabetes, maturity-onset
diabetes of the young, or even developing type 1 diabetes, individuals with GDM should be tested for
persistent diabetes or prediabetes at four to twelve weeks postpartum with a fasting 75-g OGTT using
nonpregnancy criteria as outlined in Section two, “Classification and Diagnosis of Diabetes”.”

“In the absence of unequivocal hyperglycemia, a positive screen for diabetes requires two abnormal
values. If both the fasting plasma glucose (=126 mg/dL [7.0 mmol/L]) and 2-h plasma glucose (=200
mg/dL [11.1 mmol/L]) are abnormal in a single screening test, then the diagnosis of diabetes is made. If
only one abnormal value in the OGTT meets diabetes criteria, the test should be repeated to confirm that
the abnormality persists.”

“Because GDM is associated with an increased lifetime maternal risk for diabetes estimated at 50—60%,
[individuals] should also be tested every one to three years thereafter if the four to twelve weeks
postpartum 75-g OGTT is normal. Ongoing evaluation may be performed with any recommended
glycemic test (e.g., annual A1C, annual fasting plasma glucose, or triennial 75-g OGTT using nonpregnant
thresholds).” (American Diabetes Association Professional Practice, 2022b).

Diabetes Canada Clinical Practice Guidelines Expert Committee

This Expert Committee published a comprehensive guideline on the prevention and management of diabetes.
Relevant items, recommendations, and comments—particularly those relating to the use of Alc testing—are
captured below:

“Screen for type 2 diabetes using a fasting plasma glucose and/or glycated hemoglobin (A1C) every three
years in individuals >40 years of age or in individuals at high risk on a risk calculator (33% chance of
developing diabetes over ten years).”

“In the absence of evidence for interventions to prevent or delay type 1 diabetes, routine screening for
type 1 diabetes is not recommended.”

“For most individuals with diabetes, A1C should be measured approximately every three months to ensure
that glycemic goals are being met or maintained. In some circumstances, such as when significant changes
are made to therapy, or during pregnancyi, it is appropriate to check A1C more frequently. Testing at least
every six months should be performed in adults during periods of treatment and healthy behavior stability
when glycemic targets have been consistently achieved.”

A1C can be misleading in various medical conditions (“e.g., hemoglobinopathies, iron deficiency,
hemolytic anemia, severe hepatic or renal disease”) and should not be used for “diagnostic use in children
and adolescents (as the sole diagnostic test), pregnant [individuals] as part of routine screening for
gestational diabetes, those with cystic fibrosis or those with suspected type 1 diabetes.”

Diabetes “should” be diagnosed at a level of A1C >6.5%.



e “Screening for diabetes using FPG and/or A1C should be performed every three years in individuals >40
years of age or at high risk using a risk calculator [Grade D, Consensus]. Earlier testing and/or more
frequent follow up (every six to twelve months) with either FPG and/or A1C should be considered in those
at very high risk using a risk calculator or in people with additional risk factors for diabetes [Grade D,
Consensus]”

It should be mentioned that “Glycemic targets should be individualized [Grade D, Consensus]” based upon
various considerations including, but not limited to, the patient’s functional dependence, medical history, life
expectancy, and life course stage. Moreover, the grading of recommendations above (e.g., “Grade D”) reflect
the methodological rigor used at arriving at the conclusion, such that lower grades reflect the presence of weaker
evidence. But though the “paucity of clinical evidence addressing the areas of therapy, prevention, diagnosis or
prognosis precluded the assignment of a higher grade”, the authors recognize and note that many Grade D
recommendations are “very important to the contemporary management of diabetes” (Committee, 2018).

The United States Preventive Services Task Force (USPSTF)

The USPSTF recommends screening for prediabetes and type 2 diabetes in adults aged thirty-five to seventy
years who are overweight or obese, and such “Screening tests for prediabetes and type 2 diabetes include
measurement of fasting plasma glucose or HbAlc level or an oral glucose tolerance test”. Recognizing that “The
optimal screening interval for adults with an initial normal glucose test result is uncertain”, the USPSTF suggests

that “Screening every three years may be a reasonable approach for adults with normal blood glucose levels”
(Davidson et al., 2021).

The USPSTF has also provided guidelines pertaining to the screening of gestational diabetes. For asymptomatic
pregnant persons at twenty-four weeks gestation or after, with a letter “B” grade, the USPSTF recommends
screening for gestational diabetes in this population. However, in asymptomatic pregnant persons before twenty-
four weeks gestation, the USPSTF states that “current evidence is insufficient to assess the balance of benefits
and harms of screening” and has given it an “I” grade(USPSTF, 2021). An “I” grade is defined by the USPSTF
as “I Statement- The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits
and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of benefits and
harms cannot be determined”(USPSTF, 2018)

In 2022, the USPSTF released its first recommendation on screening for type 2 diabetes in children and
adolescents. This recommendation applies to children and adolescents who are not pregnant and who are
younger than 18 years of age without known diabetes or prediabetes and who are without symptoms of diabetes
or prediabetes. The USPSTF states that the goal of screening for type 2 diabetes in young people is “to diagnose
and treat it early to prevent development of bad health outcomes. However, no studies have looked at the link
between screening for type 2 diabetes in children and adolescents and bad health outcomes. Studies about the
effect of type 2 diabetes treatment on health outcomes in children and adolescents have not had enough patients
with bad outcomes to draw any meaningful conclusions. No studies have looked at harms of screening for type
2 diabetes in young people. Potential harms may include side effects from medications used to treat diabetes,
such as low blood glucose, nausea, or vomiting”. Based on the current evidence for asymptomatic children and
adolescents younger than 18 years of age, the USPSTF concluded that “current evidence is insufficient to assess
the balance of benefits and harms of screening for type 2 diabetes in children and adolescents” and has given it
an “I” grade (Jin, 2022).

World Health Organization (WHO)

The Global Report on Diabetes (WHO, 2016) states that: “Glycated haemoglobin (HbA1c) is the method of
choice for monitoring glycaemic control in diabetes. An advantage of using HbALc is that the patient does not
need to be in a fasting state. Ideally it should be measured twice a year in people with type 2 diabetes and more
frequently in those with type 1 diabetes. However, HbAlc testing is more costly than glucose measurement, and



therefore less readily available. If HbAlc testing is not available, fasting, or post-meal blood glucose is an
acceptable substitute.”

The WHO also published a “module” titled “Hearts-D: Diagnosis and Management of Type 2 Diabetes in 2020.
In it, a testing algorithm for “treatment of type 2 diabetes mellitus with insulin” is included at the bottom. The
algorithm calls for an HbA1c assessment to be performed “in three months” if the patient is stabilized as a result
of the insulin treatment. (WHO, 2020)

The National Academy of Clinical Biochemistry (NACB)
The NACB guidelines (NACB, 2011) state:

e “Laboratories should use only Hb Alc assay methods that are certified by the National Glycohemoglobin
Standardization Program (NGSP) as traceable to the DCCT reference. The manufacturers of Hb Alc
assays should also show traceability to the IFCC reference method.”

e “Laboratories that measure HbA 1¢ should participate in a proficiency-testing program, such as the College
of American Pathologists (CAP) HbA1c survey, that uses fresh blood samples with targets set by the
NGSP Laboratory Network.”

e “HbAlc testing should be performed at least biannually in all patients and quarterly for patients whose
therapy has changed or who are not meeting treatment goals.”

e “HbAlc may be used for the diagnosis of diabetes, with values >6.5% being diagnostic. An NGSP-
certified method should be performed in an accredited laboratory. Analogous to its use in the management
of diabetes, factors that interfere with or adversely affect the Hb Alc assay will preclude its use in
diagnosis.”

e “Point-of-care HbA 1c assays are not sufficiently accurate to use for the diagnosis of diabetes.”

American Academy of Family Physicians (AAFP)

In 2022, the AAFP published a clinical summary of the USPSTF recommendation for screening for prediabetes
and type 2 diabetes mellitus. The document deferred to the USPSTF recommendations, with the testing audience
being “Nonpregnant adults aged thirty-five to seventy years who have overweight or obesity and no symptoms
of diabetes”—a move from forty years of age in the previous recommendation—while deeming screening every
three years to be a reasonable approach (AAFP, 2022).

Endocrine Society

The Endocrine Society published this guideline regarding management of diabetes in older adults. In it, they
recommend screening for prediabetes or diabetes every two years for patients sixty-five years or older. Fasting
plasma glucose and/or HbAlc may be used. However, the Society does recommend caution when interpreting
HbALc results, as older patients are more likely to have conditions that alter red blood cell turnover. (LeRoith
etal., 2019)

National Institute for Health and Care Excellence (NICE)

NICE published an update to their guideline on diabetes management. In it, they make the following
recommendations:

“Measure HbA 1c levels in adults with type 2 diabetes every:
e Three to six months (tailored to individual needs) until HbAlc is stable on unchanging therapy.
e Six months once the HbAlc level and blood glucose lowering therapy are stable.”

“Measure HbA 1¢ using methods calibrated according to International Federation of Clinical Chemistry (IFCC)
standardization.”



“If HbAlc monitoring is invalid because of disturbed erythrocyte turnover or abnormal haemoglobin type,
estimate trends in blood glucose control using one of the following:

o quality-controlled plasma glucose profiles

« total glycated haemoglobin estimation (if abnormal haemoglobins)

e fructosamine estimation.”

“Investigate unexplained discrepancies between HbAlc and other glucose measurements. Seek advice from a
team with specialist expertise in diabetes or clinical biochemistry.” (NICE, 2022)

American Association of Clinical Endocrinologists (AACE)

The AACE provides the following inclusion criteria for individuals who should be screened for prediabetes or
type 2 diabetes:

Age >45 years without other risk factors

CVD or family history of T2D

Overweight or obese

Sedentary lifestyle

Member of an at-risk racial or ethnic group:

o Asian

o African American

o Hispanic

o Native American (Alaska Natives and American Indians)

o Pacific Islander

e High-density lipoprotein cholesterol (HDL-C) <35 mg/dL (0.90 mmol/L) and/or a triglyceride level
>250 mg/dL (2.82 mmol/L)

Impaired glucose tolerance (IGT), impaired fasting glucose (IFG), and/or metabolic syndrome
Polycystic ovary syndrome (PCOS), acanthosis nigricans, or nonalcoholic fatty liver disease (NAFLD)
Hypertension (blood pressure >140/90 mm Hg or on antihypertensive therapy)

History of gestational diabetes or delivery of a baby weighing more than 5 kg (9 Ib)

Antipsychotic therapy for schizophrenia and/or severe bipolar disease

Chronic glucocorticoid exposure

Sleep disorders in the presence of glucose intolerance (A1C >5.7%, IGT, or IFG on previous testing),
including obstructive sleep apnea (OSA), chronic sleep deprivation, and night-shift occupation

The AACE recommends repeat testing at least every three years for individuals with normal results. Consider
annual screening for patients with two or more risk factors.

In a 2022 update focusing on developing a diabetes mellitus comprehensive care plan, the AACE expounds on
how the diagnosis of diabetes mellitus should be made. According to the authors, the ELs refer to evidence
levels established by AACE evidence ratings, where “descriptors of “must,” “should,” and “may” generally but
not strictly correlate with Grade A (strong), Grade B (intermediate), and Grade C (weak) recommendations,
respectively” (Blonde et al., 2022). The relevant recommendations are captured below.

“Recommendation 1.1

The diagnosis of DM is based on the following criteria...:

e FPG concentration >126 mg/dL (after > eight hours of an overnight fast), or

e Plasma glucose (PG) concentration >200 mg/dL two hours after ingesting a 75-g oral glucose load after
an overnight fast of at least eight hours, or

e Symptoms of hyperglycemia (e.g., polyuria, polydipsia, polyphagia) and a random (nonfasting) PG
concentration >200 mg/dL, or



e AIl1C level >6.5%

Diagnosis of DM requires two abnormal test results, either from the same sample or two abnormal results on
samples drawn on different days. However, a glucose level >200 mg/dL in the presence of symptoms for DM
confirms the diagnosis of DM.

Grade A; BEL 2 and expert opinion of task force
Recommendation 1.2

Prediabetes is identified by the presence of impaired fasting glucose (IFG) (100 to 125 mg/dL), impaired glucose
tolerance (IGT), which is a PG value of 140 to 199 mg/dL two hours after ingesting 75 g of glucose, and/or A1C
value between 5.7% and 6.4% (Table 4). A1C should be used only for screening for prediabetes. The diagnosis
of prediabetes, which may manifest as either IFG or IGT, should be confirmed with glucose testing.

Grade B; BEL 2
Recommendation 1.3

T1D is characterized by marked insulin deficiency in the presence of hyperglycemia and positive autoantibody
tests to glutamic acid decarboxylase (GADG65), pancreatic islet B cells (tyrosine phosphatase 1A -2), and 1A-2b
zinc transporter (ZnT8), and/or insulin. The presence of immune markers and clinical presentation are needed
to establish the correct diagnosis and to distinguish between T1D and T2D in children or adults, as well as to
determine appropriate treatment.

Grade A; BEL 2
Recommendation 1.4

T2D is characterized by progressive loss of B-cell insulin secretion and variable defects in insulin sensitivity.

T2D is often asymptomatic and can remain undiagnosed for many years; therefore, all adults >35 years of age
with risk factors should be screened for DM (Table 5).

Grade A; BEL 1
Recommendation 1.5

GDM s defined as carbohydrate intolerance that begins or is first recognized during pregnancy and resolves
postpartum. Pregnant individuals with risk factors for DM should be screened at the first prenatal visit for
undiagnosed T2D using standard criteria (Table 4).

Grade B; BEL 1
Recommendation 1.6

Screen all pregnant individuals for GDM at twenty-four to twenty-eight weeks’ gestation. Diagnose GDM with
either the one-step or the two-step approach.

e The one-step approach uses a two-hour 75-g oral glucose tolerance test (OGTT) after > eight hours of
fasting with diagnostic cutoffs of one or more FPG >92 mg/dL, one-hour PG >180 mg/dL, or two-hour
PG >153 mg/dL.

e The two-step approach uses a nonfasting one-hour 50-g glucose challenge test with one-hour PG
screening threshold of 130 or 140 mg/dL. For individuals with a positive screening test, the three-hour
100-g OGTT is used for diagnosis with two or more PG tests that meet the following thresholds: FPG
>95 mg/dL, 1-hour >180 mg/dL, 2-hour >155 mg/dL, 3-hour >140 mg/dL.



Grade A; BEL 1
Recommendation 1.7

Clinicians should consider evaluation for monogenic DM in any child or young adult with an atypical
presentation, clinical course, or response to therapy. Monogenic DM includes neonatal diabetes and
nonautoimmune diabetes of multiple genetic causes, also known as maturity-onset diabetes of the young
(MODY). Most children with DM occurring under six months of age have a monogenic cause as autoimmune
T1D rarely occurs before six months of age. Other monogenic forms of diabetes are characterized by mutation
of genes of transcription factors, genes regulating pancreatic development or atrophy, abnormal insulin genes,
genes related to endoplasmic reticulum stress that impair insulin secretion, or abnormal glucokinase genes that
cause impaired insulin signaling.

Grade B; BEL 2

Although not expressly listed as recommendations for diabetes screening, some additional information of note
includes the following:

e “A glucose level >200 mg/dL in the presence of hyperglycemia symptoms such as polyuria and
polydipsia confirm the diagnosis of DM. In individuals with discordant results from two different tests,
the test result that is above the diagnostic cut point should be repeated on a different day.”

e “In view of physiological changes in pregnancy that could affect glycated hemoglobin levels, A1C
should not be used for GDM screening or diagnosis of DM.”

e “All pregnant individuals should be screened for GDM at twenty-four to twenty-eight weeks’ gestation.
Universal screening is recommended, as selective screening (only in individuals with risk factors) would
miss a significant number of individuals with GDM and universal screening has been shown to be cost-
effective compared with selective screening” (Blonde et al., 2022).

American Association of Clinical Endocrinologists/American College of Endocrinology (AACE/ACE)

The 2020 Consensus Statement from the AACE/ACE on the Management of Type 2 Diabetes states:

e "The hemoglobin Alc (Alc) target should be individualized based on numerous factors such as age, life
expectancy, comorbid conditions, duration of diabetes, risk of hypoglycemia or adverse consequences
from hypoglycemia, patient motivation, and adherence."

e “An Alc level of <6.5% is considered optimal if it can be achieved in a safe and affordable manner, but
higher targets may be appropriate for certain individuals and may change for a given individual over time.”

e “Therapy must be evaluated frequently (e.g., every three months) until stable using multiple criteria,
including Alc, SMBG records (fasting and postprandial) or continuous glucose monitoring tracings,
documented and suspected hypoglycemia events, lipid and BP values, adverse events (weight gain, fluid
retention, hepatic or renal impairment, or CVD), comorbidities, other relevant laboratory data,
concomitant drug administration, complications of diabetes, and psychosocial factors affecting patient
care. Less frequent monitoring is acceptable once targets are achieved” (Garber et al., 2020).

Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Working Group

The KDIGO group published recommendations on diabetes and chronic kidney disease (CKD). They
recommend using HbAlc to monitor diabetic and CKD patients twice a year or as often as four times a year if
glycemic target is not met or a change is made in therapy. KDIGO advises that "accuracy and precision of
HbALlc measurement declines with advanced CKD, particularly among patients treated by dialysis, in whom
HbAlc measurements have low reliability.” They also recommend an "individualized HbAlc target ranging
from <6.5% to <8.0% in patients with diabetes and CKD not treated with dialysis” (Rossing et al., 2022).



Applicable State and Federal Regulations

DISCLAIMER: If there is a conflict between this Policy and any relevant, applicable government policy for a
particular member [e.g., Local Coverage Determinations (LCDs) or National Coverage Determinations (NCDs)
for Medicare and/or state coverage for Medicaid], then the government policy will be used to make the
determination. For the most up-to-date Medicare policies and coverage, please visit the Medicare search website:
https://www.cms.gov/medicare-coverage-database/search.aspx. For the most up-to-date Medicaid policies and
coverage, Visit the applicable state Medicaid website.

Food and Drug Administration (FDA)

Many labs have developed specific tests that they must validate and perform in house. These laboratory-
developed tests (LDTSs) are regulated by the Centers for Medicare and Medicaid (CMS) as high-complexity tests
under the Clinical Laboratory Improvement Amendments of 1988 (CLIA ’88). LDTs are not approved or cleared
by the U. S. Food and Drug Administration; however, FDA clearance or approval is not currently required for
clinical use.

Applicable CPT/HCPCS Procedure Codes

CPT Code Description
82985 | Glycated protein
83036 | Hemoglobin; glycosylated (A1C)
83037 | Hemoglobin; glycosylated (A1C) by device cleared by FDA for home use
82947 | Glucose; quantitative, blood (except reagent strip)
82951 | Glucose; tolerance test (GTT), 3 specimens (includes glucose)
82952 | Glucose; tolerance test, each additional beyond 3 specimens
Current Procedural Terminology© American Medical Association. All Rights reserved.

Procedure codes appearing in Medical Policy documents are included only as a general reference tool for each
policy. They may not be all-inclusive.

Evidence-based Scientific References

AAFP. (2022). Screening for Abnormal Blood Glucose and Type 2 Diabetes Mellitus: Recommendation
Statement. Am Fam Physician, 105(1), Online. https://www.aafp.org/afp/2022/0100/0d1.html

ADA. (2022, July 28). Statistics About Diabetes. https://www.diabetes.org/resources/statistics/statistics-about-
diabetes

Al-Badri, A., Hashmath, Z., Oldland, G. H., Miller, R., Javaid, K., Syed, A. A., Ansari, B., Gaddam, S.,
Witschey, W. R., Akers, S. R., & Chirinos, J. A. (2018). Poor Glycemic Control Is Associated With
Increased Extracellular Volume Fraction in Diabetes. Diabetes Care. https://doi.org/10.2337/dc18-0324

Al Mansari, A., Obeid, Y., Islam, N., Fariduddin, M., Hassoun, A., Djaballah, K., Malek, M., Dicker, D., &
Chaudhury, T. (2018). GOAL study: clinical and non-clinical predictive factors for achieving glycemic
control in people with type 2 diabetes in real clinical practice. BMJ Open Diabetes Res Care, 6(1), e000519.
https://doi.org/10.1136/bmjdrc-2018-000519

American Diabetes Association Professional Practice, C. (2022a). 4. Comprehensive Medical Evaluation and
Assessment of Comorbidities: Standards of Medical Care in Diabetes-2022. Diabetes Care, 45(Suppl 1),
S46-S59. https://doi.org/10.2337/dc22-S004

American Diabetes Association Professional Practice, C. (2022b). 15. Management of Diabetes in Pregnancy:
Standards of Medical Care in Diabetes-2022. Diabetes Care, 45(Suppl 1), S232-S243.
https://doi.org/10.2337/dc22-S015

Arbiol-Roca, A., Pérez-Hernandez, E. A., Aisa-Abdellaoui, N., Valls-Guallar, T., Galvez-Carmona, F.,
Mariano-Serrano, E., Medina-Casanovas, M., & Ruiz-Morer, M. R. (2021). The utility HBALc test as a



https://www.cms.gov/medicare-coverage-database/search.aspx
https://www.aafp.org/afp/2022/0100/od1.html
https://www.diabetes.org/resources/statistics/statistics-about-diabetes
https://www.diabetes.org/resources/statistics/statistics-about-diabetes
https://doi.org/10.2337/dc18-0324
https://doi.org/10.1136/bmjdrc-2018-000519
https://doi.org/10.2337/dc22-S004
https://doi.org/10.2337/dc22-S015

screening biomarker for detecting gestational diabetes mellitus. Clinical Biochemistry, 90, 58-61.
https://doi.org/10.1016/j.clinbiochem.2021.01.002

Blonde, L., Umpierrez, G. E., Reddy, S. S., McGill, J. B., Berga, S. L., Bush, M., Chandrasekaran, S.,
DeFronzo, R. A., Einhorn, D., Galindo, R. J., Gardner, T. W., Garg, R., Garvey, W. T., Hirsch, I. B.,
Hurley, D. L., lzuora, K., Kosiborod, M., Olson, D., Patel, S. B., . . . Weber, S. L. (2022). American
Association of Clinical Endocrinology Clinical Practice Guideline: Developing a Diabetes Mellitus
Comprehensive Care Plan&#x2014;2022 Update. Endocrine Practice, 28(10), 923-1049.
https://doi.org/10.1016/j.eprac.2022.08.002

Blunt, B. A., Barrett-Connor, E., & Wingard, D. L. (1991). Evaluation of fasting plasma glucose as screening
test for NIDDM in older adults. Rancho Bernardo Study. Diabetes Care, 14(11), 989-993.
https://doi.org/10.2337/diacare.14.11.989

CDC. (2020). National Diabetes Statistics Report 2020 Estimates of Diabetes and Its Burden in the United
States. https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf

Committee, D. C. C. P. G. E. (2018). Diabetes Canada 2018 Clinical Practice Guidelines for the Prevention
and Management of Diabetes in Canada. http://quidelines.diabetes.ca/docs/CPG-2018-full-EN.pdf

Cowie, C. C., Rust, K. F., Byrd-Holt, D. D., Gregg, E. W., Ford, E. S., Geiss, L. S., Bainbridge, K. E., &
Fradkin, J. E. (2010). Prevalence of Diabetes and High Risk for Diabetes Using A1C Criteria in the U.S.
Population in 1988-2006. Diabetes Care, 33(3), 562. https://doi.org/10.2337/dc09-1524

Darukhanavala, A., Van Dessel, F., Ho, J., Hansen, M., Kremer, T., & Alfego, D. (2021). Use of hemoglobin
Alc to identify dysglycemia in cystic fibrosis. PLoS One, 16(4), e0250036.
https://doi.org/10.1371/journal.pone.0250036

Davidson, K. W., Barry, M. J., Mangione, C. M., Cabana, M., Caughey, A. B., Davis, E. M., Donahue, K. E.,
Doubeni, C. A., Krist, A. H., Kubik, M., Li, L., Ogedegbe, G., Owens, D. K., Pbert, L., Silverstein, M.,
Stevermer, J., Tseng, C. W., & Wong, J. B. (2021). Screening for Prediabetes and Type 2 Diabetes: US
Preventive Services Task Force Recommendation Statement. Jama, 326(8), 736-743.
https://doi.org/10.1001/jama.2021.12531

Durnwald, C. (2023, July 5, 2023). Gestational diabetes mellitus: screening, diagnosis, and prevention
https://www.uptodate.com/contents/gestational-diabetes-mellitus-screening-diagnosis-and-prevention

ElSayed, N. A., Aleppo, G., Aroda, V. R., Bannuru, R. R., Brown, F. M., Bruemmer, D., Collins, B. S., Hilliard,
M. E., Isaacs, D., Johnson, E. L., Kahan, S., Khunti, K., Leon, J., Lyons, S. K., Perry, M. L., Prahalad, P.,
Pratley, R. E., Seley, J. J., Stanton, R. C., . .. on behalf of the American Diabetes, A. (2023a). 2.
Classification and Diagnosis of Diabetes: Standards of Care in Diabetes-2023. Diabetes Care, 46(Suppl 1),
S19-540. https://doi.org/10.2337/dc23-S002

ElSayed, N. A., Aleppo, G., Aroda, V. R., Bannuru, R. R., Brown, F. M., Bruemmer, D., Collins, B. S., Hilliard,
M. E., Isaacs, D., Johnson, E. L., Kahan, S., Khunti, K., Leon, J., Lyons, S. K., Perry, M. L., Prahalad, P.,
Pratley, R. E., Seley, J. J., Stanton, R. C., . .. on behalf of the American Diabetes, A. (2023b). 14. Children
and Adolescents: Standards of Care in Diabetes-2023. Diabetes Care, 46(Suppl 1), S230-S253.
https://doi.org/10.2337/dc23-S014

Gambino, R. (2007). Glucose: a simple molecule that is not simple to quantify. Clin Chem, 53(12), 2040-2041.
https://doi.org/10.1373/clinchem.2007.094466

Garber, A. J., Handelsman, Y., Grunberger, G., Einhorn, D., Abrahamson, M. J., Barzilay, J. I., Blonde, L.,
Bush, M. A., DeFronzo, R. A., Garber, J. R., Garvey, W. T., Hirsch, I. B., Jellinger, P. S., McGill, J. B.,
Mechanick, J. 1., Perreault, L., Rosenblit, P. D., Samson, S., & Umpierrez, G. E. (2020). CONSENSUS
STATEMENT BY THE AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND
AMERICAN COLLEGE OF ENDOCRINOLOGY ON THE COMPREHENSIVE TYPE 2 DIABETES
MANAGEMENT ALGORITHM - 2020 EXECUTIVE SUMMARY. Endocr Pract, 26(1), 107-139.
https://doi.org/10.4158/cs-2019-0472

Geifman-Holtzman, O., Machtinger, R., Spiliopoulos, M., Schiff, E., Koren-Morag, N., & Dulitzki, M. (2010).
The clinical utility of oral glucose tolerance test at term: can it predict fetal macrosomia? Arch Gynecol
Obstet, 281(5), 817-821. https://doi.org/10.1007/s00404-009-1160-7



https://doi.org/10.1016/j.clinbiochem.2021.01.002
https://doi.org/10.1016/j.eprac.2022.08.002
https://doi.org/10.2337/diacare.14.11.989
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
http://guidelines.diabetes.ca/docs/CPG-2018-full-EN.pdf
https://doi.org/10.2337/dc09-1524
https://doi.org/10.1371/journal.pone.0250036
https://doi.org/10.1001/jama.2021.12531
https://www.uptodate.com/contents/gestational-diabetes-mellitus-screening-diagnosis-and-prevention
https://doi.org/10.2337/dc23-S002
https://doi.org/10.2337/dc23-S014
https://doi.org/10.1373/clinchem.2007.094466
https://doi.org/10.4158/cs-2019-0472
https://doi.org/10.1007/s00404-009-1160-7

Goodney, P. P., Newhall, K. A., Bekelis, K., Gottlieb, D., Comi, R., Chaudrain, S., Faerber, A. E., Mackenzie,
T. A., & Skinner, J. S. (2016). Consistency of Hemoglobin Alc Testing and Cardiovascular Outcomes in
Medicare Patients With Diabetes. J Am Heart Assoc, 5(8). https://doi.org/10.1161/jaha.116.003566

Gu, J., Pan, J. A., Fan, Y. Q., Zhang, H. L., Zhang, J. F., & Wang, C. Q. (2018). Prognostic impact of HbAlc
variability on long-term outcomes in patients with heart failure and type 2 diabetes mellitus. Cardiovasc
Diabetol, 17(1), 96. https://doi.org/10.1186/s12933-018-0739-3

Hanssen, K. F., Bangstad, H. J., Brinchmann-Hansen, O., & Dahl-Jorgensen, K. (1992). Blood glucose control
and diabetic microvascular complications: long-term effects of near-normoglycaemia. Diabet Med, 9(8),
697-705.

Hayward, R. A., & Selvin, E. (2022, August 31). Screening for type 2 diabetes mellitus.
https://www.uptodate.com/contents/screening-for-type-2-diabetes-mellitus

Hoelzel, W., Weykamp, C., Jeppsson, J. O., Miedema, K., Barr, J. R., Goodall, 1., Hoshino, T., John, W. G,
Kobold, U., Little, R., Mosca, A., Mauri, P., Paroni, R., Susanto, F., Takei, I., Thienpont, L., Umemoto, M.,
& Wiedmeyer, H. M. (2004). IFCC reference system for measurement of hemoglobin Alc in human blood
and the national standardization schemes in the United States, Japan, and Sweden: a method-comparison
study. Clin Chem, 50(1), 166-174. https://doi.org/10.1373/clinchem.2003.024802

IEC. (2009). International Expert Committee report on the role of the A1C assay in the diagnosis of diabetes.
Diabetes Care, 32(7), 1327-1334. https://doi.org/10.2337/dc09-9033

Inzucchi, S., & Lupsa, B. (2023, February 7). Clinical presentation, diagnosis, and initial evaluation of diabetes
mellitus in adults. https://www.uptodate.com/contents/clinical-presentation-diagnosis-and-initial-evaluation-
of-diabetes-mellitus-in-adults

Jin, J. (2022). Screening for Type 2 Diabetes in Children and Adolescents. Jama, 328(10), 993.
https://doi.org/10.1001/jama.2022.15240

Kanyal Butola, L., Ambad, R., Kanyal, D., & Vagga, A. (2021). Glycated Haemoglobin-Recent Developments
and Review on Non-Glycemic Variables.

Kramer, C. K., Araneta, M. R., & Barrett-Connor, E. (2010). A1C and diabetes diagnosis: The Rancho
Bernardo Study. Diabetes Care, 33(1), 101-103. https://doi.org/10.2337/dc09-1366

LeRoith, D., Biessels, G. J., Braithwaite, S. S., Casanueva, F. F., Draznin, B., Halter, J. B., Hirsch, I. B.,
McDonnell, M. E., Molitch, M. E., Murad, M. H., & Sinclair, A. J. (2019). Treatment of Diabetes in Older
Adults: An Endocrine Society* Clinical Practice Guideline. The Journal of Clinical Endocrinology &
Metabolism, 104(5), 1520-1574. https://doi.org/10.1210/jc.2019-00198

Ludvigsson, J. F., Neovius, M., Séderling, J., Gudbjornsdottir, S., Svensson, A. M., Franzén, S., Stephansson,
0., & Pasternak, B. (2019). Maternal Glycemic Control in Type 1 Diabetes and the Risk for Preterm Birth:
A Population-Based Cohort Study. Ann Intern Med, 170(10), 691-701. https://doi.org/10.7326/m18-1974

Malkani, S., & Mordes, J. P. (2011). The implications of using Hemoglobin A1C for diagnosing Diabetes
Mellitus. Am J Med, 124(5), 395-401. https://doi.org/10.1016/j.amjmed.2010.11.025

Mamtora, S., Maghsoudlou, P., Hasan, H., Zhang, W., & El-Ashry, M. (2021). Assessing the Clinical Utility of
Point of Care HbA1c in the Ophthalmology Outpatient Setting. Clinical ophthalmology (Auckland, N.Z.),
15, 41-47. https://doi.org/10.2147/OPTH.S287531

Mafié, L., Flores-Le Roux, J. A., Pedro-Botet, J., Gortazar, L., Chillarén, J. J., Llauradd, G., Paya, A., &
Benaiges, D. (2019). Is fasting plasma glucose in early pregnancy a better predictor of adverse obstetric
outcomes than glycated haemoglobin? Eur J Obstet Gynecol Reprod Biol, 234, 79-84.
https://doi.org/10.1016/j.ejogrb.2018.12.036

MayoClinic. (2022, March 24). Glucose Tolerance Test. https://www.mayoclinic.org/tests-procedures/glucose-
tolerance-test/about/pac-20394296

Merzon, E., Green, I., Shpigelman, M., Vinker, S., Raz, I., Golan-Cohen, A., & Eldor, R. (2021). Haemoglobin
Alc is a predictor of COVID-19 severity in patients with diabetes. Diabetes Metab Res Rev, 37(5), e3398.
https://doi.org/10.1002/dmrr.3398

Miller, W. G., Myers, G. L., Ashwood, E. R., Killeen, A. A., Wang, E., Ehlers, G. W., Hassemer, D., Lo, S. F.,
Seccombe, D., Siekmann, L., Thienpont, L. M., & Toth, A. (2008). State of the art in trueness and
interlaboratory harmonization for 10 analytes in general clinical chemistry. Arch Pathol Lab Med, 132(5),
838-846. https://doi.org/10.1043/1543-2165(2008)132[838:sotait]2.0.co;2



https://doi.org/10.1161/jaha.116.003566
https://doi.org/10.1186/s12933-018-0739-3
https://www.uptodate.com/contents/screening-for-type-2-diabetes-mellitus
https://doi.org/10.1373/clinchem.2003.024802
https://doi.org/10.2337/dc09-9033
https://www.uptodate.com/contents/clinical-presentation-diagnosis-and-initial-evaluation-of-diabetes-mellitus-in-adults
https://www.uptodate.com/contents/clinical-presentation-diagnosis-and-initial-evaluation-of-diabetes-mellitus-in-adults
https://doi.org/10.1001/jama.2022.15240
https://doi.org/10.2337/dc09-1366
https://doi.org/10.1210/jc.2019-00198
https://doi.org/10.7326/m18-1974
https://doi.org/10.1016/j.amjmed.2010.11.025
https://doi.org/10.2147/OPTH.S287531
https://doi.org/10.1016/j.ejogrb.2018.12.036
https://www.mayoclinic.org/tests-procedures/glucose-tolerance-test/about/pac-20394296
https://www.mayoclinic.org/tests-procedures/glucose-tolerance-test/about/pac-20394296
https://doi.org/10.1002/dmrr.3398
https://doi.org/10.1043/1543-2165(2008)132%5b838:sotait%5d2.0.co;2

Mitsios, J. P., EKinci, E. 1., Mitsios, G. P., Churilov, L., & Thijs, V. (2018). Relationship Between Glycated
Hemoglobin and Stroke Risk: A Systematic Review and Meta-Analysis. J Am Heart Assoc, 7(11).
https://doi.org/10.1161/jaha.117.007858

NACB. (2011). Guidelines and Recommendations for Laboratory Analysis in the Diagnosis and Management
of Diabetes Mellitus. In D. Sacks (Ed.), LABORATORY MEDICINE PRACTICE GUIDELINES.
https://www.aacc.org/science-and-practice/practice-guidelines/diabetes-mellitus

Nathan, D. M., Singer, D. E., Hurxthal, K., & Goodson, J. D. (1984). The clinical information value of the
glycosylated hemoglobin assay. N Engl J Med, 310(6), 341-346.
https://doi.org/10.1056/nejm198402093100602

NGSP. (2023, 8/23). College of American Pathologists (CAP) GH5 Survey Data: .
https://ngsp.org/CAP/CAP23b.pdf

NICE. (2022, June 29). Type 2 diabetes in adults: management. NICE.
https://www.nice.org.uk/guidance/ng28/chapter/1-Recommendations

Petersen, P. H., Jorgensen, L. G., Brandslund, I., De Fine Olivarius, N., & Stahl, M. (2005). Consequences of
bias and imprecision in measurements of glucose and hbalc for the diagnosis and prognosis of diabetes
mellitus. Scand J Clin Lab Invest Suppl, 240, 51-60. https://doi.org/10.1080/00365510500236135

Ronhlfing, C., Wiedmeyer, H. M., Little, R., Grotz, V. L., Tennill, A., England, J., Madsen, R., & Goldstein, D.
(2002). Biological variation of glycohemoglobin. Clin Chem, 48(7), 1116-1118.

Rossing, P., Caramori, M. L., Chan, J. C. N., Heerspink, H. J. L., Hurst, C., Khunti, K., Liew, A., Michos, E.
D., Navaneethan, S. D., Olowu, W. A., Sadusky, T., Tandon, N., Tuttle, K. R., Wanner, C., Wilkens, K. G.,
Zoungas, S., & de Boer, I. H. (2022). KDIGO 2022 Clinical Practice Guideline for Diabetes Management in
Chronic Kidney Disease. Kidney International, 102(5), S1-S127. https://doi.org/10.1016/].kint.2022.06.008

Saito, Y., Noto, H., Takahashi, O., & Kobayashi, D. (2019). Visit-to-Visit Hemoglobin Alc Variability Is
Associated With Later Cancer Development in Patients With Diabetes Mellitus. Cancer J, 25(4), 237-240.
https://doi.org/10.1097/pp0.0000000000000387

Selvin, E. (2022, November 14). Measurements of glycemic control in diabetes mellitus.
https://www.uptodate.com/contents/measurements-of-glycemic-control-in-diabetes-mellitus

Selvin, E., Crainiceanu, C. M., Brancati, F. L., & Coresh, J. (2007). Short-term variability in measures of
glycemia and implications for the classification of diabetes. Arch Intern Med, 167(14), 1545-1551.
https://doi.org/10.1001/archinte.167.14.1545

Skyler, J. S., Bakris, G. L., Bonifacio, E., Darsow, T., Eckel, R. H., Groop, L., Groop, P. H., Handelsman, Y,
Insel, R. A., Mathieu, C., McElvaine, A. T., Palmer, J. P., Pugliese, A., Schatz, D. A., Sosenko, J. M.,
Wilding, J. P., & Ratner, R. E. (2017). Differentiation of Diabetes by Pathophysiology, Natural History, and
Prognosis. Diabetes, 66(2), 241-255. https://doi.org/10.2337/db16-0806

Tommerdahl, K. L., Brinton, J. T., Vigers, T., Nadeau, K. J., Zeitler, P. S., & Chan, C. L. (2019). Screening for
cystic fibrosis-related diabetes and prediabetes: Evaluating 1,5-anhydroglucitol, fructosamine, glycated
albumin, and hemoglobin Alc. Pediatr Diabetes, 20(8), 1080-1086. https://doi.org/10.1111/pedi.12914

USPSTF. (2018, October). Grade Definitions. https://www.uspreventiveservicestaskforce.org/uspstf/about-
uspstf/methods-and-processes/grade-definitions

USPSTF. (2021). Screening for Gestational Diabetes: US Preventive Services Task Force Recommendation
Statement. Jama, 326(6), 531-538. https://doi.org/10.1001/jama.2021.11922

van 't Riet, E., Alssema, M., Rijkelijkhuizen, J. M., Kostense, P. J., Nijpels, G., & Dekker, J. M. (2010).
Relationship between A1C and glucose levels in the general Dutch population: the new Hoorn study.
Diabetes Care, 33(1), 61-66. https://doi.org/10.2337/dc09-0677

Weykamp, C., John, W. G., Mosca, A., Hoshino, T., Little, R., Jeppsson, J. O., Goodall, 1., Miedema, K.,
Myers, G., Reinauer, H., Sacks, D. B., Slingerland, R., & Siebelder, C. (2008). The IFCC Reference
Measurement System for HbAlc: a 6-year progress report. Clin Chem, 54(2), 240-248.
https://doi.org/10.1373/clinchem.2007.097402

WHO. (2016). Global Report on Diabetes (WHO, Issue. http://www.who.int/diabetes/global-report/en/

WHO. (2020). Diagnosis and Management of Type 2 Diabetes. https://www.who.int/publications/i/item/who-
ucn-ncd-20.1



https://doi.org/10.1161/jaha.117.007858
https://www.aacc.org/science-and-practice/practice-guidelines/diabetes-mellitus
https://doi.org/10.1056/nejm198402093100602
https://ngsp.org/CAP/CAP23b.pdf
https://www.nice.org.uk/guidance/ng28/chapter/1-Recommendations
https://doi.org/10.1080/00365510500236135
https://doi.org/10.1016/j.kint.2022.06.008
https://doi.org/10.1097/ppo.0000000000000387
https://www.uptodate.com/contents/measurements-of-glycemic-control-in-diabetes-mellitus
https://doi.org/10.1001/archinte.167.14.1545
https://doi.org/10.2337/db16-0806
https://doi.org/10.1111/pedi.12914
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions
https://doi.org/10.1001/jama.2021.11922
https://doi.org/10.2337/dc09-0677
https://doi.org/10.1373/clinchem.2007.097402
http://www.who.int/diabetes/global-report/en/
https://www.who.int/publications/i/item/who-ucn-ncd-20.1
https://www.who.int/publications/i/item/who-ucn-ncd-20.1

Xie, W., Wu, N., Wang, B., Xu, Y., Zhang, Y., Xiang, Y., Zhang, W., Chen, Z., Yuan, Z., Li, C., Jia, X., Shan,
Y., Xu, B., Bai, L., Zhong, L., & Li, Y. (2021). Fasting plasma glucose and glucose fluctuation are
associated with COVID-19 prognosis regardless of pre-existing diabetes. Diabetes Res Clin Pract, 180,
109041. https://doi.org/10.1016/j.diabres.2021.109041

Yang, C. Y., Li,H. Y., Sung, F. C., Tan, E. C., Wei, J. N., & Chuang, L. M. (2019). Relationship between
fasting plasma glucose and incidence of diabetes in children and adolescents. Diabet Med, 36(5), 633-643.
https://doi.org/10.1111/dme.13925

Zhao, M. J. Y., Prentice, J. C., Mohr, D. C., & Conlin, P. R. (2021). Association between hemoglobin Alc
variability and hypoglycemia-related hospitalizations in veterans with diabetes mellitus. BMJ Open
Diabetes Res Care, 9(1). https://doi.org/10.1136/bmjdrc-2020-001797

Revision History

Effective Date Summary

02/15/2024 Reviewed and Updated: Updated background, guidelines, and evidence-
based scientific references. Literature review necessitated the following
changes in coverage criteria:

Changed “fasting plasma glucose” to “plasma glucose” in CC1, now reads:
“1) For individuals with acute or persistent classic symptoms of diabetes
mellitus (see Note 1), measurement of plasma glucose MEETS COVERAGE
CRITERIA.

Addition of new CC4: “4) For asymptomatic individuals who are 35 years of
age or older and who have no risk factors for diabetes, screening for
prediabetes or type 2 diabetes once every three years with a fasting plasma
glucose test MEETS COVERAGE CRITERIA.”

Changed “(after the onset of puberty or after 10 years of age, whichever
occurs earlier)” to “individuals less than 18 years of age” and added “, or
measurement of hemoglobin Alc” to CC8, now reads: “8) For overweight or
obese individuals less than 18 years of age, diabetes screening once every
three years with a fasting plasma glucose test, an OGTT, or measurement of
hemoglobin Alc MEETS COVERAGE CRITERIA for individuals with any of the
following risk factors:”

Addition of new CC11: “11) For all other situations not addressed above,
fasting plasma glucose testing at a wellness visit with no abnormal findings
DOES NOT MEET COVERAGE CRITERIA.”

For clarity, removed “While this policy provides evidence-based reasons for
fasting or random plasma glucose testing in the diagnosis of diabetes, these
tests have clinical use outside the scope of this policy and thus are not
restricted to the criteria detailed above.” from Note 1.

Edits to Note 3 to provide clarity on when hemoglobin Alc is not allowed:

Due to changes to CC8, removed former point 2 in Note 3: “1) In
individuals under 18 years of age not already diagnosed with diabetes.”
Addition of new point 1 and point 3: “1) To test for diabetes in individuals
presenting with acute or persistent classic symptoms of diabetes
mellitus.” ... “3) To screen for diabetes in individuals diagnosed with
cystic fibrosis.”

Former point 1, now point 2, edited for clarity- pregnant individuals
already diagnosed with diabetes or prediabetes are not restricted from
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getting hemoglobin Alc at the frequencies described in CC2 and CC3. “2)
In pregnant individuals without an established diagnosis of diabetes or
prediabetes.”

Point 5 edited for clarity on blood turnover conditions in which it is
inappropriate to use hemoglobin Alc screening/testing, now reads: “5) In
individuals with a condition associated with increased red blood cell
turnover (e.g., individuals with sickle cell disease or who are HIV positive,
individuals receiving hemodialysis or erythropoietin therapy or who have
had recent blood loss or a transfusion).”

Added CPT 82947 (fasting plasma glucose went from being clinical
guidance only to having enforcement)

07/15/2023

Literature review necessitated the following changes in coverage criteria:

Policy renamed “Diabetes Mellitus Testing” and expanded to address
testing beyond Hemoglobin Alc alone.

Information and guidelines on plasma glucose and oral glucose tolerance
testing (OGTT) moved from G2009 — Preventive Screening in Adults into this

policy.

New CC1: “1) For individuals with acute or persistent classic symptoms of
diabetes mellitus, measurement of fasting plasma glucose (see Note 1)
MEETS COVERAGE CRITERIA.”

CC3: added “a fasting plasma glucose test” as allowed screening for
prediabetic individuals.

Updated CC4 reads: “4) For asymptomatic individuals 18 years of age or
older, screening once every three years for prediabetes or Type 2 diabetes
with a fasting plasma glucose test or measurement of hemoglobin Alc
MEETS COVERAGE CRITERIA in any of the following situations:

a) For individuals who are overweight or obese.

b) For first-degree relatives (see Note 2) of individuals with diabetes.
c) For individuals with a history of cardiovascular disease.

d) For individuals with hypertension.

e) For individuals with hypercholesterolemia.

f) For individuals with metabolic syndrome.

g) For individuals who are obese and have acanthosis nigricans.

h) For individuals with polycystic ovary syndrome.

i) For individuals who were previously diagnosed with gestational
diabetes mellitus (GDM).

Addition of new CC5 and CC6: “5) For individuals who are positive for HIV,
screening for diabetes and prediabetes with a fasting plasma glucose test
MEETS COVERAGE CRITERIA in any of the following situations:

a) For individuals starting antiretroviral therapy (ART).




b) For individuals switching their ART.
c¢) 3-6 months after starting or switching antiretroviral therapy.
d) Annually when screening results were initially normal

**6) For individuals 10 years of age and older who have been diagnosed
with cystic fibrosis (CF) but not with CF-related diabetes, annual screening
for CF-related diabetes with an OGTT MEETS COVERAGE CRITERIA.”

**Former CC5, now CC8: Alc screening in pregnant individuals on a
monthly basis has been updated to “a fasting plasma glucose test or an
OGTT”

**New CC9: “9) For individuals diagnosed with GDM during pregnancy, an
OGTT MEETS COVERAGE CRITERIA in any of the following situations:

a) To screen for persistent diabetes or prediabetes 4-12 weeks
postpartum.

b) For individuals with a positive initial postpartum screening result,
repeat screening to confirm a diagnosis of persistent diabetes or
prediabetes.

CC10 edited to say “10) For all other situations not previously described
(see Note 3), measurement of hemoglobin Alc DOES NOT MEET COVERAGE
CRITERIA.”

New Note 1, Note 2, and Note 3: “Note 1: While this policy provides
evidence-based reasons for fasting or random plasma glucose testing in the
diagnosis of diabetes, these tests have clinical use outside the scope of this
policy and thus are not restricted to the criteria detailed above. According
to the American Diabetes Association (ADA), measurement of plasma
glucose is sufficient to diagnose diabetes mellitus in a patient with classic
symptoms (polyuria, polyphagia, polydipsia).

Note 2: First-degree relatives include parents, full siblings, and children of
the individual. Second-degree relatives include grandparents, aunts, uncles,
nieces, nephews, grandchildren, and half-siblings of the individual.

Note 3: Measurement of hemoglobin Alc should not be performed in any
of the following situations:

1) In pregnant individuals not already diagnosed with diabetes.
2) In individuals under 18 years of age not already diagnosed with diabetes.
3) In conjunction with measurement of fructosamine.

4) In individuals with a condition associated with increased red blood cell
turnover, such as sickle cell disease, hemodialysis, recent blood loss or
transfusion, or erythropoietin therapy.”

**Added CPT codes 82951, 82952

06/01/2022

Initial Policy Implementation




Medicaid Business Segment:
Any requests for services, that do not meet criteria set in the PARP, may be evaluated on a case by case basis.

LINE OF BUSINESS:

Eligibility and contract specific benefits, limitations and/or exclusions will apply. Coverage statements found in
the line of business specific benefit document will supersede this policy. For Medicare, applicable LCD’s and
NCD’s will supercede this policy. For PA Medicaid Business segment, this policy applies as written.

Geisinger Health Plan may refer collectively to health care coverage sponsors Geisinger Health Plan, Geisinger Quality Options, Inc., and Geisinger
Indemnity Insurance Company, unless otherwise noted. Geisinger Health Plan is part of Geisinger, an integrated health care delivery and coverage
organization.

Coverage for experimental or investigational treatments, services and procedures is specifically excluded under the member's certificate with Geisinger
Health Plan. Unproven services outside of an approved clinical trial are also specifically excluded under the member's certificate with Geisinger Health
Plan. This policy does not expand coverage to services or items specifically excluded from coverage in the member’s certificate with Geisinger Health
Plan. Additional information can be found in MP0O15 Experimental, Investigational or Unproven Services.

Prior authorization and/or pre-certification requirements for services or items may apply. Pre-certification lists may be found in the member’s contract
specific benefit document. Prior authorization requirements can be found at https://www.geisinger.org/h ealth-plan/providers/ghp-clinical-policies

Please be advised that the use of the logos, service marks or names of Geisinger Health Plan, Geisinger Quality Options, Inc. and Geisinger Indemnity
Insurance Company on a marketing, press releases or any communication piece regarding the contents of this medical policy is strictly prohibited
without the prior written consent of Geisinger Health Plan. Additionally, the above medical policy does not confer any endors ement by Geisinger Health
Plan, Geisinger Quality Options, Inc. and Geisinger Indemnity Insurance Company regarding the medical service, medical device or medical lab test
described under this medical policy.



