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PRIME Net CME on Acanthosis Nigricans

Part | of this tutorial is a review of AcanthosiggNcans with photo demonstrations. Part Il progidgformation on obesity and diabetes and is
included merely for your interest. Although onlyrPlais required for study participation, cliniciemvho complete both Parts | and Il will receivee
hour of Continuing Medical Education credit.

Image Gallery (please click on the 7 photos available to viewaregles of AN):

Part |

What is Acanthosis Nigricans?

Acanthosis Nigricans (AN) literally means thickarse, and dark. It is a brown, velvety, sometimersucous (wart-like) discoloration of the skin
affecting the collar area of the neck, the axillhe, inner surface of the thighs, the elbows aneckles, and the skin folds of the abdomen. In fair-
skinned individuals, the pigment changes are neawg$ prominent. The back of the neck is the mostrononly and most severely affected area. Of
those with AN, 93%-99% have it on the back of teeln

What is the importance of AN?

Once thought to be rare, AN is now known to be campparticularly among minority populations. Amoméddle school students in New Mexico,
the prevalence of AN is about 40% in Native Amengand 20% in Hispanics. A high prevalence of AN also been observed in African-
American adolescents (30-40%) and adults (50%),mddian adolescents (25%). AN is more prevalarghese persons (50-75%), and in women
with polycystic ovary syndrome. AN is independergsociated with hyperinsulinemia and insulin tasise. AN appears to be an important risk
factor for type 2 diabetes.

What is the association between AN and hyperinsulegmia?

Insulin stimulates the receptor for Insulin-likeogith factor-1 (IGF-1) on the surface of epithetialls. Hyperinsulinemia leads to increased cell
division in characteristic skin areas in predisgbgersons. The effects of this process are moabi®in groups with high concentrations of
epithelial IGF-1 such as African Americans, HisganiAsians, and Native Americans. In one study pibetive predictive value for
hyperinsulinemia was 39.4% for AN alone, comparéith &4.1% for obesity alone. When AN and obesityewesed in combination, the positive

predictive value of the screening increased to%7.2

What is the association between AN and type 2 diates?
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In some populations, a high percentage of persnaowk to have diabetes (60-75%) also have AN. Instndy, obese women with AN were 3-4
times as likely to have type 2 diabetes and 1.&di@s likely to have a pre-diabetic level of impdiglucose tolerance. Although AN is a marker for
hyperinsulinemia, it has not yet been prospectipebwven to predict the subsequent developmentaifedes. Likelyreasons are 1) most studies
focused on children and adolescents, who have gtewalence of type 2 diabetes, and 2) studies hatget followed subjects longitudinally for
the development of diabetes. Nonetheless, mangpmesers find the indirect evidence linking AN andtttes compelling. AN is independently
associated with hyperinsulinemia, which is a caodiknown to predict the development of type 2 dials. Moreover, certain populations with a
high prevalence of diabetes also have a high peecal of AN.

Should AN be used to screen for those at risk foype 2 diabetes?

Because of its high prevalence of AN, Texas impleteé the first statewide school-based screeningrpro for AN in 1999. Mukhtar and
colleagues reported a high prevalence of Acanthdigiscans and an association with hyperinsulinemiblew Mexico adolescents (see Further
Reading for details). Despite this, the CDC hadsstliagainst school-based screening of adolesflamidN, Reasons cited included 1) the desire to
avoid stigmatization of children with AN, and 2}eémnventions to treat those with AN do not diffesrft recommendations for the general

population , i.e. increased physical activity afud,those who are obese, weight loss. Office-b@seeening was not addressed, and no other
published guidelines exist regarding AN.

Some experts advocate office-based screeningyvib@i¢hat a visible marker for a preventable disondill not be stigmatizing when identified in
the privacy of a clinician's office. Such identdton may well motivate needed life-style chandd® predictive power of AN for hyperinsulinemia
is quite strong. In the New Mexico adolescent stpjects with AN were four times more likely tavie hyperinsulinemia than those without AN.
Parental history of diabetes, in contrast, didpredict hyperinsulinemia.

Finally, there is growing evidence that hyperinseinia may be independently associated with otheliaarisk factors such as hypertension and
dyslipidemias, thereby increasing the utility o#idifying AN.

How difficult is AN to diagnose?

AN is a unique skin condition not usually confuseth other lesions. Nevertheless, contact dernsatithea corporus, or drug eruptions may
occasionally look similar to AN.

What testing should be done for patients with Acarttosis Nigricans (AN)?

There are no official guidelines to recommend patér tests for patients found to have AN. Fasplazma glucose (FPG) is not an effective screen
for hyperinsulinemia or glucose intolerance. FP@Gally remains below 100 mg/dL for years after aividual has developed postprandial glucose
intolerance and compensatory hyperinsulinemia.siirig insulin level is the best test for detectiagting hyperinsulinemia, but it may remain
normal in the presence of significant glucose irahce.

The two-hour oral glucose (75 g) tolerance test TOQ3s the best test for early detection of postgial hyperglycemia. Abnormal OGTT results
include isolated one-hour hyperglycemia (>140 m@Adlth normal two-hour glucose, pre-diabetes (tvaaxhglucose 140-199 mg/dL), adihbete:
(two-hour glucose of 200 mg/dL or higher). Glycadghl hemoglobin Alc is not a sensitive test foeding early glucose intolerance or pre-
diabetes; it is often in the borderline range @£6.4 in patients with these conditions, as weihgsatients with early mild type 2 diabetes.

What treatment is indicated for patients with Acantosis Nigricans (AN)?

Patients with Acanthosis Nigricans should be pesity counseled regarding the benefits of healthéting (less sweets and white starchy foods),
daily exercise, and weight control. IndividualstwAN who maintain these therapeutic lifestyle chesgsually can reduce their hyperinsulinemia.

Reduction in hyperinsulinemia, in turn, tends tduee the size and prominence of the AN skin lesions

Patients who are unable to make or sustain lifestiiinges, or who have persistent glucose intalerame candidates for medical therapy with
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metformin. Metformin has demonstrated good efficBmyreducing hyperinsulinemia, glucose intolergraoed AN lesion size and prominence.

Image Gallery (please click on the 7 photos available to viewaregles of AN):

Part Il

1. What are the accepted definitions of obesity iohildren and adults?

For children 2-20 years old, overweight is defilgdthe CDC as a BMI-for-age and -gender equal tgreater than the 95th percentile. The terms
overweight and obesity are used interchangeatllyarpediatric literature.

Adults with a body mass index (BMI) of 25-29.9 amnsidered overweight by the CDC, while individuaith a BMI of 30 or more are considered
obese.

2. How is body mass index (BMI) determined?

Body Mass Index (BMI) is a number calculated fromeason’s weight and height. BMI is a reliable oator of body fatness for most people. BMI
does not measure body fat directly, but researstshawn that BMI correlates to direct measuresodfyifat, such as underwater weighing. BMl is a
good alternative to direct measures of body fat| BVan inexpensive and easy-to-perform methodcdening for weight categories that tend to
lead to health problems. Very muscular personsgtdifters, serious athletes) do not have as nhoty fat as their BMI would suggest. Such
persons may have a BMI that usually indicates a€30 or higher) but a healthily low percentagéoftly fat.

Body mass index can be calculated as follows:

BMI = [Weight in kilograms + (height in centimeters)z] X 10,000

The Centers for Disease Control and Preventiorcrested a web-based calculator to assist clinidgiadetermining patients' BMI. See the

following link: BMI pageD,_'I.
To calculate adult BMI, see thiCDC CalculatoD__].
To calculate child and teen BM| see thiCDC CalculatoD__'I

For additional information about BMI and other uge€DC websites:

e BMI for Adults: Information about BMI and interpreting this numlfxmradults,.;'l

o BMI for Children and Teens: Information about BMI and interpreting the BMI pentile forchildren and teel’D.J
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e Nutrition and Weight Resources:Links to additional resources for BI\D,_'I

PDF Documents

o BMI growth curves for boys-20 years *'E

e BMI growth curves for girls 20 years *'E

e BMI table for adults from the CD@

The above PDF files can be viewed in the free Aatéteaderdownload the reader he,.;'l) available from Adobe.com

3. What are the trends for diabetes in the PRIME NH state sites and in the U.S., overall?

Data from the CDC's Behavioral Risk Factor Suraeitle System survey in 2005 showed that 7.3% of. ldd@lts responded positively to the
question: "Have you ever been told by a doctor yoathave diabetes?" The median percentage foe thoswering yes to this question by
race/ethnicity is shown in the table below:

Prevalence of Diabetes (%)

Nationwide (States and DC)
RACE/ETHNICITY % in 2005 % in 2000
White 6.8 5.7
Black 11.4 10.3
Hispanic 6.6 5.0
Other 7.2 5.0
Multiracial 8.3 NA
Overall 7.3 6.8

The following 2005 data (2000 is included parerittadly) reveal the racial and ethnic distributiofitioe prevalence of diabetes in the states in w
a Prime-Net network is located. In New Mexico (2)053% of participants responded positively to destion, "Have you ever been told by a
doctor that you have diabetes," up from 6.5% in®R0is figure contrasts with an overall prevalentediabetes in 2005 for Colorado of 4.8%, for
California of 7.1%, for Texas of 7.9%, and for Ggiarof 8.3%. In the eight southeastern states wbichprise the SERCN (Alabama, Florida,
Georgia, Kentucky, Mississippi, North Carolina, 8oCarolina, and Tennessee), the range for theathgevalence of diabetes in 2005 was from
8.3% in Georgia (6.8% in 2000) to 10.3% in Southdima (7.1% in 2000).

Prevalence of Diabetes in 2005 and 2000 (in paremtbes) by Race/Ethnicity for State Sites of Practid@ased Research Networks Which
Comprise PRIME-NET
Race Ethnicity NM X CO GA
White 6.6 (4.6) 7.4 (5.7) 4.7 (5.1) 7.3 (5.6
Black 11.8 (NA) 13.1 (9.0) 7.4 (NA) 10.9 (10.3
Hispanic 7.3 (8.0) 8.1(6.4) 5.2 (3.9) 10.3 (4.8
Other 11.6 (9.5) 4.4(7.8) 1.1 (NA) 6.4 (5.3
Multiracial 8.0 (NA) 11.5 (NA) 4.5 (NA) 6.6 (NA)
Overall 7.3 (6.5) 7.9 (6.2) 48 (5.1) 8.3 (6.8

These data may underestimate the true prevalengiatoétes since many diabetics are not diagnodeglincidence of Type Il Diabetes increased in
four of the five PRIME-NET states from 2000 to 204 is increasing in the U.S., overall, and woitthythis trend is likely to continue.
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Physical inactivity and obesity are the main nongjie determinants of Type Il Diabetes. Recentistitlave shown that Type |l Diabetes is
preventable through life style modification, espdlgichanges to diet, exercise, and body weight.

Quiz and Evaluation

To complete this CME activity, proceed to thesessment anflvaluationpage.

http://hscapp.unm.edu/rios/index.cfm?m=cme.acabontent& CME= 9/30/200:t



