NEW NUMBER 11:

A 65-year-old woman comes to the office to
establish care. Her medical history is notable for
hypothyroidism due to Hashimoto thyroidifis
treated with levothyroxine. She does not have
any symptoms at this time. There is no history of
head or neck radiation exposure.

On physical examination, vital signs are normal.
The patient's thyroid gland is enlarged. The right
lobe is larger than the left, and a mobile 2-cm
nodule is palpable in the lower pole. There is no
palpable cervical adenopathy.

Laboratory studies show a serum thyroid-
stimulating hormone level of 2.0 yu/mL (2.0
muU/L).

Which of the following is the most appropriate
diagnostic test to perform next?

A) CT scan of the neck

B) Fine-Needle Aspiration of the Nodule

C) Thyroid uptake an 1131 Scan

D) Ultrasound the neck
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Image for question #20



#1 — (MKSAP 76

o A 69-YEAR-OLD WOMAN IS SEEN IN THE OFFICE FOLLOWING A LEFT THYROID LOBECTOMY AND
ISTHMUSECTOMY | WEEK AGO FOR MANAGEMENT OF COMPRESSIVE SYMPTOMS RELATED TO A
LARGE LEFT THYROID NODULE. THE PREOPERATIVE THYROID/NECK ULTRASOUND SHOWED THE
NODULE WITHOUT SUSPICIOUS FEATURES AND NO ABNORMAL CERVICAL LYMPH NODES. THE
PATHOLOGY REPORT DESCRIBES A 4.5-CM LEFT ADENOMATOUS NODULE IN A BACKGROUND OF
MULTINODULAR HYPERPLASIA. THERE IS A SINGLE FOCUS OF PAPILLARY THYROID CARCINOMA
MEASURING 0.5 CM IN THE GREATEST DIMENSION. NO LYMPHOVASCULAR OR EXTRATHYROIDAL
INVASION IS NOTED. SURGICAL MARGINS ARE NEGATIVE.

e THE PATIENT IS CURRENTLY FEELING WELL AND REPORTS COMPLETE RESOLUTION OF HER PRIOR
SYMPTOMS. HER MEDICAL HISTORY IS OTHERWISE UNREMARKABLE, AND SHE TAKES NO
MEDICATIONS.

e ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THERE IS A WELL-HEALED ANTERIOR NECK
SCAR. LABORATORY STUDIES SHOW A SERUM THYROID-STIMULATING HORMONE
(TSH) LEVEL OF 1.8 MU/ML (1.8 MU/L).

e WHAT IS THE MOST APPROPRIATE TREATMENT?
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#1 — THYROID CANCERS

Parafollicular cells

e FOLLICULAR EPITHELIAL DERIVED — DIFFERENTIATED:

o PAPILLARY: (85%) OFTEN TO LN, RARELY DISTANT METS

o FOLLCULAR: (15%) LUNG AND BONE METS, RARELY LN
e FOLLICULAR EPITHELIAL DERIVED — UNDIFFERENTIATED:
o ANAPLASTIC (3%) — RARE, AGGRESSIVE, USUALLY LARGE, MEAN SURVIVAL 5 MONTHS
e (OTHER THYROID CANCERS:
 MEDULLARY — FROM PARAFOLLICULAR CELLS THAT MAKE CALCITONIN — MEN 2A AND 2B

* ~PRIMARY THYROID LYMPHOMA — RAPIDLY GROWING MASS



ATA risk stratification system to estimate risk of persistent/recurrent
disease
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#1 — MANAGEMENT OF DIFFERENTIATED THYROID
CANCERS

e STEP 1 = SURGERY
e TUMOR <1 CM WITHOUT EXTRATHYROIDAL EXTENSION AND NO LYMPH NODES = LOBECTOMY

* ALL OTHERS = TOTAL THYROIDECTOMY
« STEP 2 = RADIOIODINE THERAPY FOR HIGH AND MAYBE INTERMEDIATE RISK

» STEP 3 = EXTERNAL BEAM RADIOTHERAPY (EBRT) CAN BE USED AS ADJUVANT THERAPY FOR:
OLDER PATIENTS WITH GROSS EXTRATHYROID EXTENSION AT THE TIME OF SURGERY OR SELECTED
YOUNGER PATIENTS WITH EXTENSIVE DISEASE AND POOR HISTOLOGIC FEATURES (POORLY
DIFFERENTIATED HISTOLOGY) WHOSE DISEASE IS RESECTED BUT IN WHOM THERE IS A HIGH
LIKELIHOOD OF RESIDUAL MICROSCOPIC DISEASE.



ATA risk stratification system to estimate risk of persistent/recurrent
disease
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#2

A 72-YEAR-OLD WOMAN IS EVALUATED DURING A ROUTINE WELLNESS EXAMINATION. SHE IS
ASYMPTOMATIC. PAST MEDICAL HISTORY RELEVANT FOR HYPERTENSION FOR THE LAST 10 YEAR.
SHE IS TAKING LOSARTAN.

ON PHYSICAL EXAMINATION, BLOOD PRESSURE IS 142/92 MM HG. OTHER VITAL SIGNS AND
PHYSICAL EXAMINATION FINDINGS ARE NORMAL. BMI IS 29.

LABORATORY STUDIES SHOW A FASTING PLASMA GLUCOSE LEVEL OF 135 MG/DL (7.2
MMOL/L) AND A HEMOGLOBIN A 1C LEVEL OF 5.4%.

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE DIAGNOSTIC TEST TO PERFORM NEXT¢






Table 2.2—Criteria for the diagnosis of diabetes
FPG =126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake for at least & h.*

OR

2-h PG =200 mg/dL (11.1 mmol/L) during OGTT. The test should be performed as described by the WHO, using a glucose load containing the
equivalent of 75-g anhydrous glucose dissolved in water.*

OR

A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using a method that is NGSP certified and standardized
to the DCCT assay.*

OR
In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma glucose =200 mg/dL (11.1 mmol/L).

*In the absence of unequivocal hyperglycemia, diagnosis requires two abnormal test results from the same sample or in two separate test samples.

Copyrights apply



e THE SCREENING TESTS HAVE DIFFERENT DIAGNOSTIC SENSITIVITIES BASED ON THE DETECTED
GLUCOSE ABNORMALITY; THUS, DISCORDANT RESULTS MAY OCCUR. ADDITIONAL FACTORS,

SUCH AS ILLNESS OR STRESS, MAY AFFECT THE RESULTS OF SCREENING TESTS BASED ON PLASMA
GLUCOSE VALUES.

e THIS PATIENT HAS A FASTING BLOOD GLUCOSE VALUE WITHIN THE DIAGNOSTIC RANGE FOR
DIABETES WITH A HEMOGLOBIN A]C VALUE IN THE NORMAL RANGE. WHEN THERE IS A
DISCREPANCY IN SCREENING TEST RESULTS, THE AMERICAN DIABETES ASSOCIATION
RECOMMENDS REPEATING THE ABNORMAL TEST.



#3 _ (MKSAP 45)

A 45-YEAR-OLD MAN IS SEEN FOR FOLLOW-UP EVALUATION FOR DEPRESSION AND TO REVIEW
THE RESULTS OF LABORATORY TESTING. HE WAS SEEN 1 MONTH AGO FOR A 6-MONTH HISTORY
OF DEPRESSED MOOD, DIFFICULTY SLEEPING, DECREASED APPETITE, 2.3-KG (5-LB) WEIGHT
LOSS, AND FATIGUE. MAJOR DEPRESSIVE DISORDER WAS DIAGNOSED, AND ESCITALOPRAM
WAS PRESCRIBED. TODAY THE PATIENT REPORTS A SIGNIFICANT IMPROVEMENT IN HIS MOOD,
APPETITE, AND THE QUALITY OF HIS SLEEP SINCE STARTING TREATMENT.

ON PHYSICAL EXAMINATION, VITAL SIGNS AND PHYSICAL EXAMINATION ARE NORMAL.
SCREENING LABORATORY STUDIES FROM 1 MONTH AGO SHOW A THYROID-STIMULATING
HORMONE (TSH) LEVEL OF 7 MU/ML (7 MU/L) AND A FREE THYROXINE (T,) LEVEL OF 1.0
NG/DL (12.9 PMOL/L).

WHAT IS THE MOST APPROPRIATE MANAGEMENT?






Subclinical Thyroid

» The following five criteria define endogenous subclinical thyroid
dysfunction:

» TSH increased above, or decreased below designated limits

» Normal free T4 concentration (and free 13 for hyperthyroidism)
» The abnormality is not due to medication

» There is no concurrent critical iliness or pituitary dysfunction.

» A sustained abnormality is demonstrated over 3-6 months Indications for Treatment

Subclinical Hypothyroidism
- Woman in reproductive age
. TSH>10 mU/L
. Age < 65 with TSH 7-10 mU/L with symptoms
. Anyone with TSH < 7 mU/L: Consider monitoring unle.ss severely symptomatic

Overt or Central Hypothyroidism

. Symptomatlic or asymplomatic
» High TSH>10
. Low Free T4

If TSH is mildly elevated (<10), repeat TSH and T4 within a month




#3 — SUBCLINICAL HYPOTHYROIDISM

STEP 1 = RULE OUT TRANSIENT ELEVATION IN TSH! (OR NORMAL ELEVATION... 10=NORMAL
FOR 80Y0!)

REPEAT TSH, T4, (AND TPO ANTIBODIES IF UNDECIDED ABOUT TX) IN 2-3 MONTHS

DEFINITION: AN EARLY FORM OF PRIMARY HYPOTHYROIDISM AFFECTING UP TO 10% OF THE
POPULATION. 2-49% PROGRESS TO OVERT HYPOTHYROIDISM.

TSH>10

Age <65 and TSH 7-10 + symptomatic
Trying to get pregnant

Anti-TPO positive

~lipids abnl

~ ovulation dysfunction

~ 0steoporosis

Acute iliness — after ~24 hours



What's New

Treatment of subclinical hy

The treatment of subclinical hypothyroidism is controversial. In a meta-analysis of 21 randomized trials (over

Indications for thyroid hormone replacement in nonpregnant adults with

subdinical hypothyroidism*

What is the TSH?

Above the upper limit
of normal to 6.9 mU/L

¥

Consider patient age
|

v v

|
7 to 5.9 mU/L

¥

Consider patient age

v

v

Age »63 to 70 years Age <63 to 70 years

Age »>63 to 70 years Age <63 to 70 years

v v

v

v

ObzerveTl. TSH is age appropriate Are there convincing symptomis .
N 4 Treat with T4
treatment not recommendead., of hypothyroidism? 4 wi
I
I 1
Yfas Mo
Treat with T4 | | Observel

|
10 mU/L or higher

¥

Treat with T4

2000 nonpregnant adults with baseline thyroid-stimulating hormone [TSH] values ranging from 4.4 to 12.8

mlU/L), there were no differences in hypothyroid signs or symptoms or general quality of life between

the levothyroxine (T4)-treated and placebo groups after a mean follow-up of eight months [1]. However,

observational data show a benefit of T4 treatment in reducing ischemic heart disease events and overall

mortality in younger individuals with subclinical hypothyroidism, and we suggest T4 treatment in most patients

<65 years of age with a TSH =7.0 mlIU/L (algorithm 1). (See "Subclinical hypothyroidism in honpregnant

adults”, section on 'Hypothyroid signs and symptoms'.)

Still a moving target!




#4

A 78-YEAR-OLD MAN WITH TYPE 2 DIABETES MELLITUS IS EVALUATED DURING A ROUTINE
FOLLOW-UP EXAMINATION. HE REPORTS HYPOGLYCEMIA OCCURRING APPROXIMATELY TWICE
PER WEEK MOSTLY BEFORE DINNER. IT IS WORSE IF HE PLAYS GOLF IN THE AFTERNOON. HE HAS
HAD THREE EPISODES IN THE LAST 3 MONTHS IN WHICH HE REQUIRED ASSISTANCE FROM HIS
WIFE. MEDICAL HISTORY IS SIGNIFICANT FOR DYSLIPIDEMIA, HYPERTENSION, AND OBESITY.,
MEDICATIONS ARE ASPIRIN, ATORVASTATIN, GLYBURIDE, LISINOPRIL, AND METFORMIN.

e ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. BMI IS 32. THE REST OF THE
EXAMINATION IS NORMAL.

* LABORATORY STUDIES SHOW A HEMOGLOBIN A 1C LEVEL OF 6.5% AND AN ESTIMATED
GLOMERULAR FILTRATION RATE (EGFR) OF 50 ML/MIN/1.73 M 2.

e WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT BEST STEP IN THE MANAGEMENT
OF THIS PATIENT'S HYPOGLYCEMIAC






e HYPOGLYCEMIA CAN BECOME A RATE-LIMITING STEP IN ACHIEVING GLYCEMIC GOALS FOR
MANY PERSONS. CLINICIANS SHOULD CONSIDER DE-INTENSIFYING PHARMACOLOGIC THERAPY
IN PATIENTS WITH TYPE 2 DIABETES WHO ACHIEVE HEMOGLOBIN A, LEVELS LESS THAN 6.5%;
FURTHERMORE, BENEFITS OF TARGETING A SPECIFIC HEMOGLOBIN A~ TARGET LEVEL IN
PATIENTS WITH A LIFE EXPECTANCY LESS THAN 10 YEARS DUE TO ADVANCED AGE SHOULD BE
CONSIDERED CAREFULLY BECAUSE THE HARMS OUTWEIGH BENEFITS IN THIS POPULATION.

e SULFONYLUREAS STIMULATE INSULIN SECRETION REGARDLESS OF GLYCEMIC STATUS. THUS, THEY
POSE RISK FOR HYPOGLYCEMIA, ESPECIALLY DRUGS WITH LONG HALF-LIVES, SUCH AS
GLYBURIDE, OR IN OLDER PERSONS. IN LIGHT OF THIS PATIENT'S AGE, KIDNEY IMPAIRMENT, AND
FREQUENCY OF HYPOGLYCEMIA, GLYBURIDE SHOULD BE STOPPED



Table 12.1-Framework for considering treatment goals for glycemia, blood pressure, and dyslipidemia in older adulis with diabetes (2)

Patient characteristics/
health status Ratlonale

Reasonable A1C goald

Fasting or preprandial

glucose

Bedtime glucose

Blood pressure

Lipids

Healthy (few coexisting chronic
linesses, intact cognitive and
functional status)

Complex/intermediate (multiple  Intermediate
coextsting chronic illnesses® or ~ remaining |ife
2+ instrumental ADL expectancy, high
impairments or mild-to- treatment burden,
moderate cognitive hy poglycemia
impairment) vulnerability, fall
risk

Longer remaining
life expectancy

Very complex/poor health
(LTC or end-stage chronic
inesses*® or moderate-to-

Limited remaining life

expectancy makes
benefit uncertain

severg cognithve impairment or
2+ ADL dependencies)

< 7.5% (58 mmol/mol)

<80% (64 mmol/mol)

<8.5%t
(69 mmol/mol)

80-130 mg/dL
(5.0-7.2 mmol/L

80-150 mg/dL
(5.0-8.3 mmol/L

100-180 me/dL
(5.6-10.0 mmol/L]

50-150 mg/dL
(5.0-8.3 mmol/L)

100-180 me/dL
(5.6-10.0 mmol/L)

110-200 me/dL
(6.1-11.1 mmol/L)

<140/90 mmHg

< 140/90 mmHg

< 150/90 mmHg

Statin unless

mntraindicated or
not tolerated

Statin unless

wntraindicated
of not tolerated

Consider likelihood

of benefit with

statin (secondary
prevention more
50 than primary)




Recommendations

12.11 In older adults at increased risk
of hypoglycemia, medication
classes with low risk of hypo-
glycemia are preferred. B

12.12 Overtreatment of diabetes is
common in older adults and

should be avoided. B

12.13 Deintensification (or simplifica-
tion) of complex regimens is re-
commended to reduce the risk
of hypoglycemia, if it can be
achieved within the individu-
alized A1C target. B




#5— (MKSAP 11)

A 70-YEAR-OLD MAN WAS ADMITTED TO THE HOSPITAL 3 DAYS AGO WITH AN ST-ELEVATION
MYOCARDIAL INFARCTION COMPLICATED BY PULMONARY EDEMA AND ATRIAL FIBRILLATION. HE
UNDERWENT EMERGENCY CARDIAC CATHETERIZATION AND LEFT ANTERIOR DESCENDING (LAD)
ARTERY STENT PLACEMENT. TODAY THE PATIENT IS FEELING MUCH BETTER WITH COMPLETE
RESOLUTION OF HIS INITIAL PRESENTING SYMPTOMS.

MEDICATIONS ARE ASPIRIN, ATORVASTATIN, CLOPIDOGREL, LISINOPRIL, METOPROLOL, AND LOW-
MOLECULAR-WEIGHT HEPARIN.

ON PHYSICAL EXAMINATION, PULSE RATE IS 92/MIN. OTHER VITAL SIGNS ARE NORMALL.

CARDIAC EXAMINATION REVEALS NEW FINDINGS OF AN IRREGULARLY IRREGULAR RHYTHM AND AN
S,. HIS PHYSICAL EXAMINATION IS OTHERWISE NORMAL.

Laboratory studies obtained at the time of cardiac catheterization:

Thyroid studies are shown.
Thyroid-stimulating hormone (TSH) 4 0.2 pu/mL (0.2 mU/L) Low

What is the most likely diagnosis? Thyroxine (T,), total 4 R i Low normal

1.0 ng/dL (12.9 pmol/L) Low normal
Low

60 ng/dL (0.9 nmol/L)






#5 — NONTHYROIDAL ILLNESS SYNDROME

e DEFINITION: NONTHYROIDAL ILLNESS SYNDROME (EUTHYROID SICK SYNDROME) IS MOST OFTEN
SEEN IN CRITICALLY ILL HOSPITALIZED PATIENTS AND IS CHARACTERIZED BY A REDUCED SERUM
TRIODOTHYRONINE (T5) LEVEL, LOW OR LOW-NORMAL SERUM THYROXINE (T, ) LEVEL, AND
NORMAL OR LOW (BUT DETECTABLE) SERUM THYROID-STIMULATING HORMONE (TSH) LEVEL.

e MECHANISMS:
* 1) CHANGES IN THE PERIPHERAL UPTAKE OF THYROID HORMONES
e 2) REDUCED LEVELS OF THYROID HORMONE-BINDING PROTEINS

» 3) ALTERATIONS IN THE EXPRESSION AND ACTIVITY OF DEIODINASES

VERY LOW SERUM T, LEVELS ARE ASSOCIATED WITH POOR OVERALL OUTCOME, BUT TREATMENT WITH
LEVOTHYROXINE HAS UNFORTUNATELY NOT SHOWN IMPROVEMENT IN MORTALITY.



#6

A 46-YEAR-OLD MAN IS EVALUATED FOR A 1-YEAR HISTORY OF LOW LIBIDO AND EXCESSIVE
FATIGUE. HE UNDERWENT NORMAL PUBERTY AND HAS TWO TEENAGED CHILDREN. THE PATIENT
HAS A HISTORY OF HYPERTENSION. HE IS TAKING CHLORTHALIDONE.

ON PHYSICAL EXAMINATION, TEMPERATURE IS 98.6, BLOOD PRESSURE IS 125/72 MM HG,
RESPIRATORY RATE IS 16/MIN AND PULSE RATE IS 80/MIN. BMI IS 42. NO GYNECOMASTIA IS
PRESENT, AND TESTICULAR VOLUME IS NORMAL. A NORMAL MALE DISTRIBUTION OF BODY HAIR
IS NOTED.

RESULTS OF LABORATORY STUDIES SHOW A SERUM FOLLICLE-STIMULATING HORMONE LEVEL OF
5 MU/ML (SU/L), A SERUM LUTEINIZING HORMONE LEVEL OF 4 MU/ML (4 U/L), AND AN
8:00 AM SERUM TOTAL TESTOSTERONE LEVEL OF 210 NG/DL (7 NMOL/L). REPEATED SERUM
TOTAL TESTOSTERONE LEVEL OF 200 NG/DL (6.9 NMOL/L). THE SERUM THYROID-STIMULATING
HORMONE AND PROLACTIN LEVELS ARE NORMAL.

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT TEST?






Evaluation of the male with possible hypogonadism

Clinical suspicion of hypogonadism™*

v

8-10 AM total T
I

v v

Mormal Low total T

v

Repeat 8-10 AM total
Tx 2, draw LH, FSHT

v v v

Maormal Lows T: LH and Lows T: LH and
l FSH not elevated FSH elavated

Y Y

Eugonadal Secondary Primary
hypogonadism hypogonadism




A FREE TESTOSTERONE ASSESSMENT, PREFERABLY ONE USING EQUILIBRIUM DIALYSIS, IS THE MOST
APPROPRIATE DIAGNOSTIC TEST TO DETERMINE WHETHER THIS PATIENT TRULY HAS
HYPOGONADISM. IN PATIENTS WITH CLINICAL FEATURES SUGGESTIVE OF ANDROGEN
DEFICIENCY, A MORNING (IDEALLY, 8:00 AM 10 2:00 AM) SERUM TOTAL TESTOSTERONE
LEVEL SHOULD BE MEASURED AS AN INITIAL DIAGNOSTIC TEST. [F LOW, THE TOTAL
TESTOSTERONE LEVEL SHOULD BE CONFIRMED WITH A REPEAT MORNING MEASUREMENT.

FREE AND BIOAVAILABLE TESTOSTERONE MEASUREMENTS SHOULD BE RESERVED FOR PATIENTS
WITH TOTAL TESTOSTERONE LEVELS IN THE LOW-NORMAL RANGE AND FOR PATIENTS SUSPECTED
OF HAVING ALTERATIONS IN SEX HORMONE—BINDING GLOBULIN (SHBG) LEVELS. TOTAL
TESTOSTERONE MEASUREMENTS MAY BE UNRELIABLE IN PATIENTS WITH INCREASED SHBG LEVELS
(ADVANCED AGE, LIVER DISEASE) AND DECREASED SHBG LEVELS (OBESITY, DIABETES/INSULIN
RESISTANCE, GLUCOCORTICOID USE), NECESSITATING MEASUREMENT OF FREE AND
BIOAVAILABLE TESTOSTERONE IN THESE PATIENT POPULATIONS



* [N PATIENTS WITH OBESITY AND LOW SHBG LEVELS, THE FREE TESTOSTERONE LEVEL CAN BE
NORMAL EVEN WHEN THE TOTAL TESTOSTERONE LEVEL APPEARS DECREASED. IF THE FREE
TESTOSTERONE LEVEL IS NORMAL, THEN HYPOGONADISM IS EXCLUDED AND ANOTHER CAUSE
OF THIS PATIENT'S ERECTILE DYSFUNCTION, SUCH AS MEDICATION, SHOULD BE EXPLORED.



#7 — (MKSAP 51)

o A 24-YEAR-OLD WOMAN IS EVALUATED FOR 6 MONTHS OF AMENORRHEA, WEIGHT GAIN, AND DEPRESSED
MOOD. MEDICAL HISTORY IS OTHERWISE UNREMARKABLE, AND SHE TAKES NO MEDICATIONS.

e ON PHYSICAL EXAMINATION, BLOOD PRESSURE IS 134/86 MM HG AND PULSE RATE IS 82/MIN. BMI IS 31.
OTHER VITAL SIGNS ARE NORMAL. THE PATIENT HAS FACIAL PLETHORA. SKIN EXAMINATION REVEALS MULTIPLE

ECCHYMOSES. THERE ARE WIDE PIGMENTED STRIAE ON THE ABDOMEN AS WELL AS A DORSOCERVICAL FAT
PAD.

Laboratory studies:

Cortisol 4, free, urine

Initial measurement 120 pg/24 h (330.7 nmol/24 h)

Repeat measurement 240 ug/24 h (661.3 nmol/24 h)

Cortisol & after 1 mg dexamethasone test 6.0 pg/dL (165.6 nmol/L)

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE DIAGNOSTIC TEST TO PERFORM NEXT¢
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#/7 — CUSHING

CUSHING SYNDROME = HYPERCORTISOLISM
FROM ANY CAUSE, EXOGENOUS OR
ENDOGENOUS, ACTH-DEPENDENT OR NOT

CUSHING DISEASE IS THE TERM USED TO
INDICATE EXCESS CORTISOL PRODUCTION DUE
TO AN ACTH-SECRETING PITUITARY ADENOMA

THE MOST COMMON CAUSE OF SYNDROME =
DISEASE

Hypothalamic - Pituitary - Adrenal Axis

Stress

& Pituitary Gland

lAI:TH
é i Adrenal Cortex

Decreased immune function

[:0m80| == Breakdown of glycogen, proteins & fat

Negative Feedback

CRH = Corticotrophic Releasing Hormone
ACTH= Adrenocorticotrophic Hormone



« Harvey Cushing first describe® ¢
qgggnt with hypercortisolemia in

» Observed signs/symptoms:
» Weight gain
* Muscle weakness
« Irregular menstrual cycles

Headache and vision
changes

Large round face
Striae

Insomnia

Inability to concentrate

Fits of irritability alternating
with periods of depression

From Dr. Correa’s lecture:

Diagnostic stepwise approach

» Screening and confirmation - Does the patient have Cushing’s
syndrome? (clinical suspicion plays a big role in interpretation of the
result)

* Subtype evaluation — is the Cushing’s syndrome ACTH-dependent
(pituitary or ectopic source) or ACTH-independent (adrenal
adenoma)?

* Localization — where is the source of ACTH secretion in ACTH-
dependent disease (pituitary or ectopic)?

Differential Diagnosis of Cushing's Syndrome

ACTH-dependent ACTH-independent

I 4 —_ —_—

4
CRH

ACTH

\ Cortisol \ Cortisol

) B

Ectopic ACTH
Secretion

Cortisao |

Primary Adrenal

Cushing Disease |
Disease

Hypercortisolism

* ACTH dependent Cushing’s syndrome:
Pituitary adenoma
Ectopic ACTH production (often in the lung)
* ACTH independent Cushing’s syndrome:
Adrenal adenoma
Adrenal cancer
Adrenal hyperplasia
* Other causes of hypercortisolism:
Depression
Alcoholism
Obesity, and stressful situation




#/7 — CUSHING

STEP 1 — THINK IT'S HIGH? PROVE IT! (TRY TO SUPPRESS
IT!)

STEP 2 — CONFIRM IT A SECOND TIME
STEP 3 — SEE IF IT'S ACTH-DEPENDENT

* -IF NOT, SOURCE IS LIKELY ADRENAL ADENOMA

STEP 4 — IF ACTH-DEPENDENT, GET AN MRI OF BRAIN TO
PROVE CUSHING DISEASE

STEP 5 - IF NO PITUITARY TUMOR (OR A TUMOR LESS THAN
6 MM), MG DEX SUPPRESSION TEST. A PITUITARY
SOURCE OF ACTH WILL RESPOND TO NEGATIVE
FEEDBACK FROM HIGH DOSES OF DEX, SUPPRESSING AM
CORTISOL BY >50% (ECTOPIC SOURCE OF ACTH WiILL
NOT)

B

ACTH-independent CS ACTH-dependent CS

Suspected endogenous CS
— CS symptoms not taking glucocorticoids

Laboratory testing to diagnose CS
— Urinary free cortisol

— Late-night salivary cortisol

— Low-dose dexamethasone test

Step 2 - repeat

Step 1

Hypercortisolemia?

|
MS

Endogenous CS diagnosed

I—I

Plasma ACTH
Low High or normal STep 3

CS excluded

Step 4

Abdominal cross-
sectional imaging to

Noninvasive testing for source of ACTH
— High-dose dexamethasone test

find source of cortisol ~ — CRH stimulation test
(eg, adrenal gland) — Cross-sectional imaging  Stfep 5

Large pituitary lesion /\

with supporting clinical All other patients
and laboratory findings \l,

BIPSS
No pituitary source
of ACTH

Endogenous ACTH-dependent CS
due to ectopic ACTH secretion

CD Pituitary source
of ACTH




#/7 — CUSHING

BUT 8MG SUPPRESSION TEST IS ONLY 88%/57%
SENSITIVITY/SPECIFICITY FOR CUSHING DISEASE, SO
INFERIOR PETROSAL SINUS SAMPLING (IPSS) IS OFTEN
RECOMMENDED BEFORE PITUITARY SURGERY

IN PSS, ACTH LEVELS IN THE PETROSAL SINUS ARE
COMPARED WITH THOSE IN THE PERIPHERY AFTER THE
ADMINISTRATION OF CORTICOTROPIN-RELEASING

HORMONE (CRH). A CENTRAL TO PERIPHERAL GRADIENT
GREATER THAN 2.0 BEFORE CRH OR GREATER THAN 3.0
AFTER CRH IS DIAGNOSTIC OF CUSHING DISEASE.

Negative Feedhack

cﬂmsﬂl === Breakdown of glycogen, proteins & fat

Suspected endogenous CS
— CS symptoms not taking glucocorticoids

Laborator¥ testing to diagnose CS

— Urinary free cortisol Step 1
— Late- nlght salivary cortisol

— Low-dose dexametr'lasone test

Hypercortlsolemla’? Step 2 - repeat

o N

CS excluded Endogenous CS diagnosed

Plasma ACTH

Nh or normal STep 3

ACTH-independent CS ACTH-dependent CS S’rep 4

Abdominal cross- Noninvasive testing for source of ACTH
sectional imaging to — High-dose dexamethasone test
find source of cortisol — CRH stimulation test

(eg, adrenal gland) — Cross-sectional imaging  Stfep 5

Large pituitary lesion /\

with supporting clinical All other paﬁents
and Iaboratory findings

BIPSS
Pituitary source No pituitary source
of ACTH of ACTH

Endogenous ACTH-dependent CS
due to ectopic ACTH secretion




#38

A 7 1-YEAR-OLD WOMAN IS EVALUATED FOR A 3-MONTH HISTORY OF OCCASIONAL HOARSENESS AND
INTERMITTENT DIFFICULTY SWALLOWING. THE PATIENT HAS A 10-YEAR HISTORY OF A MULTINODULAR GOITER.
RESULTS OF PREVIOUS FINE-NEEDLE ASPIRATION BIOPSIES, INCLUDING ONE PERFORMED 6 MONTHS AGO, HAVE
BEEN NEGATIVE FOR CANCER. SHE IS OTHERWISE HEALTHY AND TAKES NO MEDICATION.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THE PATIENT'S FACE BECOMES FLUSHED WHEN SHE
RAISES HER ARMS ABOVE HER HEAD. EXAMINATION OF THE NECK SHOWS AN ENLARGED THYROID GLAND
THAT CONTAINS SEVERAL FIRM NODULES. THE GLAND MOVES EASILY WITH SWALLOWING. ALL OTHER PHYSICAL
EXAMINATION FINDINGS ARE NORMAL, WITH NO EVIDENCE OF THYROTOXICOSIS.

RESULTS OF LABORATORY STUDIES SHOW A SERUM THYROID-STIMULATING HORMONE LEVEL OF 3.0 MU/ML
(3.0 MU/L) AND FREE THYROXINE (T 4 ) LEVEL OF 1.6 NG/DL (21 PMOL/L).

RADIOACTIVE IODINE UPTAKE IS 28%. A THYROID SCAN SHOWS MULTIPLE PATCHY AREAS OF EITHER
INCREASED OR DECREASED UPTAKE. A CT SCAN WITHOUT CONTRAST SHOWS A LARGE MULTINODULAR
GOITER, WITH SUBSTERNAL EXTENSION AND EXTRINSIC MODERATE COMPRESSION OF THE TRACHEA ON THE
RIGHT, AND A PATENT AIRWAY.

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE TREATMENT?
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IN IODINE-SUFFICIENT AREAS OF THE WORLD, MULTINODULAR GOITER IS AN IDIOPATHIC
CONDITION CHARACTERIZED BY BOTH SOLID AND PARTIALLY CYSTIC THYROID NODULES.

IT IS MORE COMMON IN OLDER PERSONS. OVER TIME, THE GOITER GENERALLY GROWS AND
MAY REQUIRE TREATMENT.

FINE-NEEDLE ASPIRATION BIOPSY IS USED TO EXCLUDE CANCER IN THIS GENERALLY BENIGN
CONDITION AND HAS EXCLUDED IT IN THIS PATIENT.

HOWEVER, GOITER GROWTH CAN LEAD TO IMPINGEMENT ON THE TRACHEA, ESOPHAGUS, OR
RECURRENT LARYNGEAL NERVE, AND CAN RESULT IN DYSPNEA, STRIDOR, CHRONIC COUGH, A
SENSATION OF FULLNESS OR PRESSURE, DYSPHAGIA, OR HOARSENESS.

* NO EVIDENCE OF THE EFFECTIVENESS OF EXTERNAL-BEAM RADIATION THERAPY FOR BENIGN THYROID
DISEASE HAS BEEN SHOWN, WHICH MAKES THE THERAPY INAPPROPRIATE IN THIS PATIENT.

e THE PREVIOUS PRACTICE OF GIVING PATIENTS LEVOTHYROXINE TO SHRINK THYROID NODULES HAS
BEEN ABANDONED BECAUSE OF ITS INEFFICACY AND THE MORBIDITIES ASSOCIATED WITH
IATROGENIC THYROTOXICOSIS.



Possible venous obstruction should be assessed by having the patient raise the arms above the
head. The findings of jugular venous distension, facial plethora, and flushing indicate possible
thoracic outlet obstruction with reduced venous return (Pemberton sign).




#9 _ (MKSAP 66)

e A 52-YEAR-OLD MAN IS EVALUATED FOR DIFFICULT-TO-CONTROL HYPERTENSION. BIOCHEMICAL
EVALUATION CONFIRMS A DIAGNOSIS OF PRIMARY ALDOSTERONISM. MEDICATIONS ARE
AMLODIPINE, LOSARTAN, AND METOPROLOL.

e (ON PHYSICAL EXAMINATION, BLOOD PRESSURE IS 149/98 MM HG AND PULSE RATE IS 75/MiIN.
THE REMAINDER OF THE VITAL SIGNS AND PHYSICAL EXAMINATION ARE UNREMARKABLE.

e CTSCAN SHOWS A 0.8-CM RIGHT ADRENAL MASS WITH A DENSITY OF 13 HOUNSFIELD UNITS.
e WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?






#9 — PRIMARY HYPERALDOSTERONISM

Renin

“- adrenal adenoma/carcinoma, adrenal
hyperplasia yrndrnrnps
 STER 2 = T (NOT MRI) 10 100K PR AR AL I N C T

HYPERPLASIA AND NODULES Mimics -- AME, licorice ingestion, Liddle’s syndrome

e STEP 1 = BIOCHEMICALLY CONFIRM HYPERALDO

o STEP 3 = CONFIRM THE MASS IS SECRETING
(DETERMINE THE SOURCE OF ALDOSTERONE

SECRETION WHEN IMAGING IS UNREVEALING AND -

TO CONFIRM LATERALIZATION WHEN IMAGING el
DEMONSTRATES AN ADRENAL ADENOMA, SUCH AS o | o
IN THIS CASE) o

Adrenal vein sampling is especially important in older patients because of a higher frequency
of nonfunctioning adrenal incidentalomas. Patients with an aldosterone-secreting adenoma
are usually offered adrenalectomy, whereas those with primary aldosteronism due to bilateral
adrenal hyperplasia are freated medically. Omission of adrenal vein sampling can lead 1o
misdiagnosis in approximately 25% of cases!



#10

A 30-YEAR-OLD MAN IS EVALUATED AFTER THE DIAGNOSIS OF PRIMARY ADRENAL INSUFFICIENCY
ONE WEEK PRIOR. OTHER THAN A 6-MONTH HISTORY OF WEIGHT LOSS AND FATIGUE, HIS
MEDICAL HISTORY IS UNREMARKABLE. HIS MEDICATIONS ARE DAILY HYDROCORTISONE AND
FLUDROCORTISONE, BOTH STARTED RECENTLY.

VITAL SIGNS AND THE REMAINDER OF THE PHYSICAL EXAMINATION ARE NORMAL. LABORATORY
STUDIES OBTAINED THE WEEK PRIOR, BEFORE THE INITIATION OF HYDROCORTISONE AND
FLUDROCORTISONE, SHOWED A MORNING CORTISOL LEVEL OF 2.6 MG/DL (71.8 NMOL/L),A
SIMULTANEOUS ADRENOCORTICOTROPIN HORMONE LEVEL OF 459 PG/ML (101 PMOL/L) AND
A PLASMA RENIN OF 26 NG/ML/HR (26 MG/L/HOUR) NORMAL LEVEL 2.9 - 24 NG/ML/HOUR
(2.9 - 24 MG/L/HOUR)

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT TEST¢






PRIMARY ADRENAL INSUFFICIENCY

Nouul Stimuli /
Hypoihalamuo
CRF
\ Releasing
Center

Cortisol
Concentration

Note: the autoimmune process destroy alll N T
layers of the adrenal cortex | s



« (CAUSE OF PAI

« AUTOIMMUNE DISEASE (ADDISON’ S DISEASE)

o 50% OF PATIENTS HAVE ANOTHER AUTOIMMUNE DISORDER (THYROID DISEASE, VITILIGO, TYPE 1 DIABETES
MELLITUS, PERNICIOUS ANEMIA)

« Fatigue

 Skin darker (stimulation of
ACTH production)

« Decreased appetite and
nauseda

* Dizzy
« Felt like she had the flu



FINDING THE ETIOLOGY Al'IS
IMPORTANT!

« Primary Al is rare! So etiology should be pursued due
to additional consequences of the diagnosis

- Children look for genetic causes
- 21- hydroxylase Ab
- Young men Adrenal X- linked leukodystrophy



21 HYDROXYLASE ANTIBODY

Cause of autoimmune Addison's disease
Should be checked in all cases of primary Al

Sensitivity 90% Sensitivity 100% but
Immunofluorescence technique is less sensitive

Young male with primary Al and antibody negative
check very long chain fatty acids for Adrenal X-
linked leukodystrophy



#11 — (MKSAP 67)

A 65-YEAR-OLD WOMAN COMES TO THE OFFICE TO ESTABLISH CARE. HER MEDICAL HISTORY IS NOTABLE FOR
HYPOTHYROIDISM DUE TO HASHIMOTO THYROIDITIS TREATED WITH LEVOTHYROXINE. SHE DOES NOT HAVE ANY
SYMPTOMS AT THIS TIME. THERE IS NO HISTORY OF HEAD OR NECK RADIATION EXPOSURE.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THE PATIENT'S THYROID GLAND IS ENLARGED. THE

RIGHT LOBE IS LARGER THAN THE LEFT, AND A MOBILE 2-CM NODULE IS PALPABLE IN THE LOWER POLE. THERE
IS NO PALPABLE CERVICAL ADENOPATHY.

LABORATORY STUDIES SHOW A SERUM THYROID-STIMULATING HORMONE LEVEL OF 2.0 MU/ML (2.0 MU/L).

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE DIAGNOSTIC TEST TO PERFORM NEXT¢






11 - Thyroid Nodule

Need to:
1) confirm presence of a nodule,

2) determine that biopsy is indicated
3) ensure that there are no additional nonpalpable nodules that warrant

FNAB
4) assess the cervical lymph nodes.

15% of palpable nodules not seen on US and 15% have another nodulel!



The TAKE-HOME

® Inspection, palpation, percussion, auscultation,
and /nsonation (JAMA 2018): ULTRASOUND

® TSH prior to any FNA: hyperthyroidism no FNA

® Please select expert ultrasound centers
Please select expert thyroid physicians & surgeons

"do not stick needle into anything if
it does not change what you're going to do”

® All thyroid disorders on neck US need LN screen
® Bethesda Cytology Systém & Molecular Markers
® Take the lead: SUSME




“Code words” in US reports that suggest
high suspicion of malignancy
Microcalcifications
Coarse/peripheral calcifications (eggshell gaps)

Indistinct borders/local invasion/infiltrating or
iIrregular margins

Lymphadenopathy (LN screen vs LN mapping)

Taller than wide
Markedly hypoechoic

Intranodular hypervascularity




#12

A /1-YEAR-OLD MAN IS EVALUATED IN THE OFFICE FOR THYROTOXICOSIS. HIS MEDICAL HISTORY
IS SIGNIFICANT FOR HEART FAILURE AND ATRIAL FIBRILLATION. FOR THE PAST 2 YEARS HIS
MEDICATIONS HAVE BEEN METOPROLOL, LISINOPRIL, AMIODARONE, AND RIVAROXABAN.

ON PHYSICAL EXAMINATION, THE PATIENT IS AFEBRILE, BLOOD PRESSURE IS 150/80 MM HG,
PULSE RATE IS 116/MIN, AND RESPIRATION RATE IS 24/MIN. BILATERAL LID LAG IS NOTED AND
THERE IS A FINE TREMOR OF HIS OUTSTRETCHED HANDS. DEEP TENDON REFLEXES ARE BRISK.
EXAMINATION OF THE THYROID GLAND AND THE REMAINDER OF THE PHYSICAL EXAMINATION
ARE NORMAL.

LABORATORY SHOWED A TSH OF 0.001 MILINTERNATIONAL UNIT/L AND A FREE T4 OF 2.7
NG/DL. TSH RECEPTOR ANTIBODIES AND THYROID STIMULATING IMMUNOGLOBULIN ARE
UNDETECTABLE.

ON THYROID ULTRASOUND, THE THYROID LOBES AND ISTHMUS ARE NORMAL IN SIZE. NO THYROID
NODULES ARE SEEN. THE BACKGROUND THYROID PARENCHYMA SHOWS NO DEMONSTRABLE
VASCULARITY ON COLOR FLOW DOPPLER.

WHICH OF THE FOLLOWING IS THE MOST LIKELY DIAGNOSIS¢






THYROTOXICOSIS AFFECTS 5% OF PATIENTS TAKING AMIODARONE AND CAN OCCUR AT ANY
TIME DURING OR UP TO 9 MONTHS AFTER TREATMENT.

TYPE 1 (HYPERTHYROIDISM) AMIODARONE-INDUCED THYROTOXICOSIS OCCURS IN PATIENTS
WITH UNDERLYING MULTINODULAR GOITER OR LATENT GRAVES DISEASE AND IS ASSOCIATED
WITH INCREASED VASCULARITY ON COLOR FLOW DOPPLER ULTRASONOGRAPHY.

TYPE 2 (DESTRUCTIVE THYROIDITIS) USUALLY AFFECTS PATIENTS WITHOUT THYROID DISEASE AND
IS NOT ASSOCIATED WITH INCREASED VASCULARITY ON COLOR FLOW DOPPLER

AMIODARONE-INDUCED THYROTOXICQOSIS SHOULD BE THE INITIAL DIAGNOSTIC CONSIDERATION
IN A PATIENT ON LONG-TERM AMIODARONE THERAPY.



Thyrotoxicosis on amicdarone
History/physical for evidence of pre-existing thyroid disease

High 1-131 Uptake Low I-131 Uptake
Increased vascularity on color flow dopplers | | Decreased vasculanty on color flow dopplers
Mormal IL-8 levels Elevated IL-G levels
Thyrotropin receptor antibodies

Type 1 AIT Type 2 AIT

Stop amiodarone” Stop amicdarcne”
Antithyroid drugs Prednisone 40-60 mg/day

Poor response Poor response
FPotassium perchlorate Lithium
Lithium

Thyroadectomy Thyroidectomy




#13 — (MKSAP 24)

o A 42-YEAR-OLD WOMAN IS EVALUATED PRIOR TO SURGERY FOLLOWING A DIAGNOSIS OF
PHEOCHROMOCYTOMA. HER SYMPTOMS ARE PALPITATIONS, HYPERTENSION, AND SWEATING
FOR 8 MONTHS' DURATION. MEDICATIONS ARE LISINOPRIL AND HYDRALAZINE.

e ON PHYSICAL EXAMINATION, BLOOD PRESSURE IS 155/98 MM HG. OTHER VITAL SIGNS AND
THE REMAINDER OF THE EXAMINATION ARE NORMAL.

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP IN MANAGEMENT?






PHEOCHROMOCYTOMA

TRIAD: PALPITATION, HEADACHE, DIAPHORESIS *  WHO TO TEST:
ONLY IN <50%  TYPICAL TRIAD
SYNDROMES: e ALL ADRENAL MASSES

e MEN T . e HYPERTENSION ON 3+ DRUGS

* |DIOPATHIC CARDIOMYOPATHY
e HYPERTENSION DURING ANESTHESIA
* PARAGANGLIOMAS

* VON HIPPEL-LINDAU
*  NEUROFIBROMATOSIS TYPE ||

*  SYNDROMES (LISTED
DIAGNOSIS: CT SCAN W/ CONTRAST (LISTED)

*  FAMILY HISTORY
e TREAT - SURGICAL RESECTION



a4 receptor o, receptor B4 receptor B, receptor

Norepinephrine  Smooth muscle, Nerve endings, Heart, fat cells, kidneys, No interaction
hypothalamus stomach, brain (posterior lobe of
hypothalamus pituitary gland)

# ] 3: Epinephrine Smooth muscle No interaction Heart, fat cells, kidneys Lungs, arterioles,
stomach, liver or
P H EO‘ pancreas, uterus,

C H ROMO_ skeletal muscle

End effect Vasoconstriction, Vasodilatation, Increases heart rate, Relaxation of smooth

CYTO MA elevated blood lowers blood increases cardiac output muscle (vasodilatation,
pressure, pressure, and force of contraction, bronchodilatation,
mydriasis, constipation increased conduction, constipation), increased
decreased ability lipolysis, release of renin, glucose production and
to defecate release of antidiuretic insulin release, contrac-
and/or urinate hormone tion of skeletal muscle

 METYROSINE

* PHENOXYBENZAMINE

* |RREVERSIBLE, NONSPECIFIC ALPHA BLOCKER (MOSTLY1)

e CATECHOLAMINE SYNTHESIS INHIBITOR
e START 10-14 DAYS PRIOR

e GIVEN IF TUMOR IS VERY LARGE OR METANEPHRINES

 TITRATE TO GOAL BP 130/80 (SEATING) AND SBP >%0 ARE SIGNIFICANTLY HIGH

WHEN STANDING

*  SIGNIFICANT SIDE EFFECTS
»  SIDE EFFECT: POSTURAL HYPOTENSION (Rx: HIGH

SODIUM DIET) e ALPHA-1 BLOCKERS (SELECTIVE)

» START BETA-BLOCKER SECOND, TREATS REFLEX * PRAZOSIN, TERAZOSIN, DOXAZOSIN
TACHYCARDIA (NEVER START BETA-BLOCKER FIRST

— WE NEED BETA2 TO OPPOSE ALPHAT!) » CHEAPER AND FEWER SIDE EFFECTS THAN

PHENOXYBENZAMINE



#14

* AN 18-YEAR-OLD WOMAN IS EVALUATED AFTER THE DIAGNOSIS OF AUTOIMMUNE
HYPOPARATHYROIDISM T MONTH AGO. SHE IS NOW ASYMPTOMATIC. CALCIUM CITRATE AND
CALCITRIOL WERE INITIATED AT THE TIME OF DIAGNOSIS.

e THE PHYSICAL EXAMINATION, INCLUDING VITAL SIGNS, IS NORMAL.

e AT THE TIME OF DIAGNOSIS, LABORATORY STUDIES SHOWED A LOW SERUM PARATHYROID
HORMONE LEVEL, HYPOCALCEMIA, AND A NORMAL SERUM CREATININE LEVEL.

e [N ADDITION TO SERUM CALCIUM, PHOSPHATE, AND MAGNESIUM, WHICH OF THE FOLLOWING
SHOULD BE MEASURED TODAY¢






IN CHRONIC HYPOPARATHYROIDISM, GOALS OF THERAPY ARE TO ELIMINATE SYMPTOMS WHILE
AVOIDING COMPLICATIONS OF THERAPY; MONITORING OF URINE CALCIUM EXCRETION IS
MANDATORY BECAUSE HYPERCALCIURIA OFTEN LIMITS THERAPY. WITHOUT PARATHYROID
HORMONE (PTH), URINARY CALCIUM EXCRETION IS HIGHER THAN NORMAL FOR ANY GIVEN
SERUM CALCIUM LEVEL. COMPLICATIONS OF PROLONGED HYPERCALCIURIA INCLUDE
NEPHROLITHIASIS AND IMPAIRED GLOMERULAR FILTRATION RATE. SERUM CALCIUM,
MAGNESIUM, CREATININE, AND URINE CALCIUM LEVELS SHOULD BE ASSESSED ON A REGULAR
BASIS. THE GOAL CALCIUM LEVELS SHOULD BE LOW-NORMAL WITHOUT HYPERCALCIURIA

THIAZIDE DIURETICS REDUCE URINE CALCIUM EXCRETION AND THUS MAY PERMIT SUFFICIENT
CALCIUM AND VITAMIN D THERAPY TO ACHIEVE GOAL CALCIUM LEVELS.



Laboratory evaluation hypocalcemia

PTH

Corrected
sSerum
calcium

Phos

Mag

250HD

1,25
(OH)
2D

Creatinine

Hypoparathyroidism

Activating mutation calcium
sensing receptor
Hypomagnesemia

PTH resistance

(pseudohypoparathyroidism)

Vitamin D deficiency

Chronic kidney disease

Low

Normal
or low

Normal
or low
Elevated

Elevated

Elevated

Low

Low

Low

Low

Low or

normal

Low

Elevated

Elevated

Normal

Elevated

Low or

normal

Elevated

Normal

Normal

Low

Normal

Normal

Elevated
or
normal

Normal

Normal

Normal

Normal

Low

Normal
or low™

Normal
or low

Mormal
Mormal
Mormal
Mormal

or high

Low

Normal

Normal

Normal

Normal

Normal

Elevated

= In individuals with concurrent nutritional deficiency.




Hypocalcemia

i

Lowvy 1onized caloium

;

Low phosphate

'

High parathyroid hormone

i

Vitamin [ deficiency
Pancreatitis
Antiepileptic drugs
Bisphosphonates
Blood transfusions {citrate)

l

Low parathyroid hormone

i

Hypoparathyroidism
Hypomagnesermia

'

High {or normal) phosphate

'

High parathyroid hormone

'

Acute renal failure
Rhabdomyolysis
Pseudohypoparathyroidism
Massive tumor lysis




#15 — (MKSAP 25)

A 60-YEAR-OLD MAN IS EVALUATED DURING A ROUTINE OFFICE VISIT. HE WAS DIAGNOSED WITH
TYPE 2 DIABETES MELLITUS 6 YEARS AGO. MEDICAL HISTORY IS SIGNIFICANT FOR CORONARY
ARTERY DISEASE, HYPERTENSION, HYPERLIPIDEMIA, AND BILIARY PANCREATITIS. MEDICATIONS ARE
LISINOPRIL, METOPROLOL, METFORMIN, ASPIRIN, AND ATORVASTATIN.

ON PHYSICAL EXAMINATION, OTHER THAN A BLOOD PRESSURE OF 152/91 MM HG, THE VITAL
SIGNS ARE NORMAL. BMI IS 27. THE REMAINDER OF THE EXAMINATION IS NORMAL.

LABORATORY STUDIES SHOW A HEMOGLOBIN A~ LEVEL OF 8.2%.

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE TREATMENT FOR THIS PATIENTS
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Metformin 10t 2.0

Additional ﬂlE.'I'EIp'_-_.’r

Insulin (usually with a single
daily injection of intermediate-
or long-acting insulin initially)

Sulfonyhrea (shorter-acting

) 10t 2.0
agents preferred)

GLP-1 receptor agonist (daily

e . . 05t 1.0
to weekly injections)

Thiazolidinedione

Glinide

SGLT2 inhibitor 05tc07

DPP-4 inhibitor

Alpha-glicosidase inhibitor

Pramlintide 05ta 1.0

Weight neutral

No dose limit, rapidly effective,
improved lipid profile

Rapidly effective

Weight loss, reduced
cardiovascular mortality
(liraghitide, semaghitide)) in
patients with established CVD

Improved lipid profile

(pioglitazone), potential
decrease in MI (pioglitarone)

Rapidly effective
Weight loss, reduction in
systolic blood pressure,
reduced cardiovascular

mortality in patients with

established CVD

Weight neutral

Weight neutral

Weight loss

Decrease hepatic gluconeogesnsis, decrease insulin resistance,
decrease weight, TGAs/chol

Increase release insulin from beta cells (glipizide)

Decrease hepatic gluconeogenesis, slow gastric emptying, early
satiety [incretin mimetic] (exenatide )

Bind PPAR gamma receptors = increase glucose fransport, decrease
insulin resistance, lipids (pioglitazone)

Increases release from beta cells (repaglinide = )

Blocks resorption of glucose by the kidney thereby increasing
excretion of glucose in the urine (canagliflozin , empagliflozin

)

Mimetic = decrease gastric emptying, weight loss, early satiety,
decreased hepatic gluconeogenesis (sitagliptfin )

Inhibits breakdown of carbs and decreases absorption of glucose
(acarbose)

Complements insulin, no hypoglycemia, slows gastric emptying (amylin
analogue)



FIRST-LIME therapy iz metformin and comprehenzive lifestyle (ncluding wealght management and physical sctivity)

if HbA, above target proceed as below

NO

ESTABLISHED ASCVD OR CKD

)

WITHOUT ESTAEBLISHED ASCVD OR CKD

ASCYD PREDOMIMATES HF OR CKD

PREDOMINATES

PREFERABLY

SGLTE with evidence of
risguirg HFE andfer TR
progression in CWOTs if eGFR

asieguate’
oR -

GLP=1 A
with paod
eificacy for
wenight lags®

IF SGELTH rat tolerated ar
cortraindicated ar if eGFR lesx
thar sdenuate ado GLP-1 KA
wilh praven SVD bensdil

s SGLTER
SGLTH oR oR

SGLTH?

oR OR CP-d4a DPP-2i GLE1 B,
TZD TZID oR oR SELTZI With gecel

IF further intensfication is 170 GLP-1 Ra efficacy far

required or pakient is row = Avgid TZD in the weigt boss®

wrable to takerate setting of HF
GLP-1 Ry ardfor SGLTH, Choass agents
ehooie sjpnti demanitrating geTarstrating CV safiety:
CV safety: m o e adding
» Consider addirg the other the ather class with [ Continue with adoition of other agents as outlmed above J
clazs (GLP-1 A ar SGLTH) proven COW D penelt! - -
with praver OV bereli IF tripla tharhgy naopsined or

= QPR-Al (ratl saxaglieting
Ir the setting of HF 08
Aol an GLPT RA)

u Eazal imsulert
L

SELTZ anolfor GLA-1 RA nat
tokwrated of cartralndicated
wse regimen with lowest risk of
wilght gain

PREFERARLY

DPFR-4i OF mat on GLP-1 RAD
pase &R walght redtraling

u PR i Feald an GLPST RS
n Basal insulin®

» TN

m S

Consider the sdditior af SUF OR basal insulin

m Chaoase later gersration SU with lower risk of hypoglycemia
= Condider badal intulin with knwer rink of hypoghicamia’

D ANEHDY
CLINACAL IMERTLA
REAZEELRL AWD

MODFY
TREATHEHT

COST IS5 A MAJOR

TZD*

&

u Indulin tharmay paial
imFuline with bowest
acuizition cast

oR

s Cpnsider DPP-41 DR
SGLT 20 veith et
acaquisitsan cost™




#16 — (MKSAP 72)

o A 66-YEAR-OLD MAN RECENTLY DIAGNOSED WITH TYPE 2 DIABETES MELLITUS IS EVALUATED IN THE EMERGENCY
DEPARTMENT FOR NAUSEA, VOMITING, AND FATIGUE. HE WAS DIAGNOSED WITH TYPE 2 DIABETES 18 MONTHS
AGO. IN THE PAST MONTH METFORMIN WAS DISCONTINUED DUE TO SEVERE DIARRHEA, AND GLIPIZIDE AND
EMPAGLIFLOZIN WERE INITIATED. IN ADDITION TO TYPE 2 DIABETES, MEDICAL HISTORY IS SIGNIFICANT FOR
CORONARY ARTERY DISEASE, HYPERTENSION, AND DYSLIPIDEMIA. MEDICATIONS ARE ASPIRIN, LISINOPRIL,
METOPROLOL, ATORVASTATIN, GLIPIZIDE, AND EMPAGLIFLOZIN.

e (ON PHYSICAL EXAMINATION, TEMPERATURE IS NORMAL, BLOOD PRESSURE IS 90/60 MM HG, PULSE RATE IS
120/MIN, AND RESPIRATION RATE IS 22/MIN. DRY MUCOUS MEMBRANES ARE NOTED. THERE IS DIFFUSE
ABDOMINAL TENDERNESS TO PALPATION WITHOUT GUARDING. OTHER THAN TACHYCARDIA, THE REMAINDER OF
THE EXAMINATION IS NORMAL.

Laboratory studies:
133 mEqg/L (133 mmol/L)

10 mEg/L (10 mmol/L)
e WHICH OF THE FOLLOWING IS MOST LIKELY

Y 150 mg/dL (8.3 mmol/L)
RESPONSIBLE FOR THE PATIENT'S FINDINGS¢

Anion gap 17 mEg/L (17 mmol/L)

B-hydroxybutyrate Elevated
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Sulfonviurea (shorter-acting

. 1.0t0 2.0
agents preferred)

GLP-1 receptor agonist (daily

C e e 05t01.0
to weekly injections)

Thiazolidinedione

Glinide

SGLT?2 inhibitor 05t00.7

DPP-4 inhibitor

Alpha-ghicosidase mhibitor 05t0 0.8

Pramlintide

05t010

Weight gain, hypoglycemia
(especially with glibenclamide
or chlorpropamide)

Requires injection, frequent GI

side effects, long-term safety
not established, expensive

Fhud retention, HF, weight
gain, bone fractures, potential
increase in MI (rosiglitazone)
and bladder cancer
(pioglitazone)

Weight gain, 3 times/day
dosing, hypoglycemia

Vulvovaginal candidiasis,
urinary tract infections, bone
fractures, lower imb
amputations, acute kidney
mjury, DKA, long-term safety
not established

Long-term safety not
established, expensive,
possible increased risk of HF
with saxagliptin

Frequent GI side effects, 3
times/day dosing

3 injections daily, frequent GI
side effects, long-term safety
not established. expensive

Pancreatitis, MEN2/medullary thyroid cancer

Sodium-glucose cotransporter 2 (SGLT2) inhibitors (canagliflozin,
dapagliflozin, and empagliflozin) improve glycemia by increasing excretion
of glucose by the kidney. SGLT2 is expressed in the proximal tubule and
mediates reabsorption of approximately 0% of the filtered glucose load.
SGLT2 inhibitors promote excretion of glucose by the kidneys and thereby
modestly lower elevated blood glucose levels in patients with type 2
diabetes. Euglycemic diabetic ketoacidosis has been reported in patients
with type 2 diabetes taking SGLT2 inhibitors. Because of this, the FDA issued a
Drug Safety Communication that warns of an increased risk of

diabetic ketoacidosis with uncharacteristically mild fo moderate glucose
elevations (euglycemic diabetic ketoacidosis) associated with the use of all
the approved SGLT2 inhibitors. SGLT2 inhibitors should be discontinued in
patients who develop acidosis on these agents.



#17

A 28-YEAR-OLD WOMAN IS EVALUATED DURING THE FIRST TRIMESTER OF HER PREGNANCY. MEDICAL HISTORY IS
SIGNIFICANT FOR TYPE | DIABETES MELLITUS DIAGNOSED AT 14 YEARS OF AGE. SHE HAS NO KNOWN
COMPLICATIONS OF DIABETES. HER LAST DILATED COMPREHENSIVE EYE EXAMINATION WAS PERFORMED DURING
PRECONCEPTION COUNSELING 7 MONTHS AGO AND WAS NORMAL. RECENT EVALUATIONS OF KIDNEY FUNCTION
AND LIPIDS WERE NORMAL, AS WAS FOOT EXAMINATION. MEDICATIONS ARE INSULIN LISPRO DELIVERED THROUGH
CONTINUOUS SUBCUTANEOUS INSULIN INFUSION AND LEVOTHYROXINE.

THE PHYSICAL EXAMINATION, INCLUDING VITAL SIGNS, IS NORMAL.

LABORATORY STUDIES REVEAL THAT HEMOGLOBIN A 1C LEVEL IS CURRENTLY 6.7/%, IMPROVED FROM 9%, 3
MONTHS AGO.

WHEN SHOULD THE NEXT DILATED EYE EXAMINATION BE PERFORMED<






THE 2019 AMERICAN DIABETES ASSOCIATION STANDARDS OF CARE RECOMMENDED THAT
WOMEN WITH PREEXISTING TYPE 1 OR TYPE 2 DIABETES WHO ARE PLANNING PREGNANCY OR
WHO HAVE BECOME PREGNANT SHOULD BE COUNSELED ON THE RISK FOR DEVELOPMENT
AND/OR PROGRESSION OF DIABETIC RETINOPATHY.

DILATED EYE EXAMINATIONS SHOULD OCCUR IDEALLY BEFORE PREGNANCY OR IN THE FIRST
TRIMESTER, AND THEN PATIENTS SHOULD BE MONITORED EVERY TRIMESTER AND FOR 1 YEAR

POSTPARTUM, AS INDICATED BY THE DEGREE OF RETINOPATHY AND AS RECOMMENDED BY THE
EYE SPECIALIST.



Recommendations
14.4 Women with preexisting type 1
or type 2 diabetes who are plan-
ning pregnancy or who have Recommendation

become pregnant should be 14.12 Women with type 1 or type 2
counseled on the risk of .deuel— diabetes should be prescribed
opment and/or progression of low-dose aspirin 60-150 mg/day
diabeticretinopathy. Dilated eye

(usual dose 81 mg/day) from

examinations should occur ide- _ _
ally before pregnancy or in the the end of the first trimester

first trimester, and then patients until the baby is born in order

should be monitored every tri- tolower the risk of preeclamp-
mester and for 1-year postpar- sia. A

tum as indicated by the degree of

retinopathy and as recommended

by the eye care provider. B




SCREENING FOR DIABETIC RETINOPATHY

« TYPE 1 DM: WITHIN 5 YEARS AFTER DM DIAGNOSIS,
THEN YEARLY

* TYPE 2 DM: AT TIME OF DM DIAGNOSIS THEN YEARLY

e PREGNANCY IN PRE-EXISTING DIABETES: PRIOR TO
CONCEPTION AND DURING FIRST TRIMESTER



DIABETIC RETINOPATHY

« MOST COMMON CAUSE OF
BLINDNESS IN ADULTS 20-74
YEARS OLD

 ACCOUNTS FOR AT LEAST
12,000 NEW CASES IN US
EACH YEAR

e VISUAL LOSS MAY BE
SECONDARY TO MACULAR
EDEMA, HEMORRHAGE FROM
NEW VESSELS, RETINAL
DETACHMENT, OR
NEOVASCULAR GLAUCOMA




Hemorrhages

Cotton-wool spots Neovascularization



CLINICAL MANIFESTATIONS, DR

- Microaneurysms

Moderate
- More than just
microaneurysms

Severe

->20 intraretinal
hemorrhages

- Venous beading

- Prominent IRMA

- No signs of PDR

dilation

Neovascularization
of optic disc,
retina, and/or iris

Vitreous/pre-retinal
hemorrhage

Nonproliferative | Proliferative Macular Edema
Symptoms None, or blurred None, or reduced None, or blurred vision
vision and glare vision or floaters
Signs Mild Retinal venous Mild

- Retinal thickening, hard
exudates distant from
center of macula

Moderate

- retinal thickening, hard
exudates approaching
center of macula

Severe

-retinal thickening, hard
exudates involving center
of macula

IRMA = intraretinal microvascular abnormalities
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* A 32-YEAR-OLD WOMAN IS EVALUATED AFTER A RECENT DIAGNOSIS OF HYPERPROLACTINEMIA, DISCOVERED
DURING INVESTIGATION OF AMENORRHEA OF 4 MONTH'S DURATION. SHE HAS A HISTORY OF TYPE 1 DIABETES
MELLITUS, HYPERTENSION, DYSLIPIDEMIA, AND GASTROPARESIS, FOR WHICH SHE TAKES LONG-TERM

METOCLOPRAMIDE. HER OTHER MEDICATIONS INCLUDE BASAL AND PRANDIAL INSULIN, ATORVASTATIN, AND
LOSARTAN.

* LABORATORY STUDIES OBTAINED LAST WEEK SHOW A SERUM PROLACTIN LEVEL OF 90 NG/ML (20 MG/L).
THYROID FUNCTION TESTS ARE NORMAL AND A URINE PREGNANCY TEST IS NEGATIVE.

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP¢






THE MOST COMMON CAUSE OF HYPERPROLACTINEMIA IS PHYSIOLOGIC: PROLACTIN IS
RELEASED DURING PREGNANCY AND POSTPARTUM TO CAUSE LACTATION.

ANOTHER COMMON CAUSE OF HYPERPROLACTINEMIA IS PRIMARY HYPOTHYROIDISM.

NONFUNCTIONING PITUITARY ADENOMAS CAN ALSO CAUSE HYPERPROLACTINEMIA BY
COMPRESSING THE PITUITARY STALK AND DECREASING DOPAMINE INHIBITION OF PROLACTIN
SECRETION. MEDICATIONS ARE A COMMON CAUSE OF HYPERPROLACTINEMIA.

DRUGS SUCH AS METOCLOPRAMIDE, RISPERIDONE, AND PHENOTHIAZINES CAN LEAD TO HIGH
PROLACTIN).

e CONFIRMING THAT THE HYPERPROLACTINEMIA IS RELATED TO MEDICATION CAN BE CHALLENGING.
WHEN THE PROLACTIN LEVEL IS ONLY MILDLY ELEVATED (<100 NG/ML [1-- MG/L]), IT MAY BE
REASONABLE TO ASSUME THAT HYPERPROLACTINEMIA IS A MEDICATION SIDE EFFECT.

* THE OFFENDING MEDICATION SHOULD BE WITHHELD FOR 3 DAYS IF POSSIBLE TO DETERMINE WHETHER
PROLACTIN LEVELS RETURN TO NORMAL.



NEUROENDOCRINE PHARMACOLOGY

PROLACTIN INHIBITORY FACTOR — DOPAMINE

PROLACTIN IS UNDER TONIC INHIBITORY CONTROL AND PREDOMINANT
INHIBITOR IS DOPAMINE

D2 RECEPTORS ARE COUPLED TO G-PROTEINS AND INCREASE INTRACELLULAR
C-AMP

GROWTH HORMONE SECRETING TUMORS MAY ALSO EXPRESS D2 RECEPTORS

TREATMENT:

FIRST LINE OF TREATMENT IS DOPAMINE AGONISTS (MAY HAVE
DRAMATIC EFFECTS ON PROLACTIN SECRETING TUMORS)

CABERGOLINE (WEEKLY) OR BROMOCRIPTINE (TWICE DAILY)

MICROADENOMAS RESPOND DRAMATICALLY; OFTEN WITH
RESUMPTION OF MENSES AND RESTORATION OF FERTILITY
+/- SURGICAL RESECTION



#19 — (MKSAP 30)

A 21-YEAR-OLD WOMAN IS SEEN IN THE OFFICE FOLLOWING PARATHYROIDECTOMY FOR
HYPERPARATHYROIDISM. THE PATHOLOGY OF THREE RESECTED ENLARGED PARATHYROID
GLANDS SHOWED HYPERPLASIA. HER MEDICAL HISTORY IS SIGNIFICANT FOR OLIGOMENORRHEA.
FAMILY HISTORY IS NOTABLE FOR HYPERCALCEMIA AND KIDNEY STONES IN HER FATHER, WHO

DIED AT AGE 49 FROM PANCREATIC CANCER, AND A PITUITARY TUMOR IN HER SISTER AT AGE
16.

HER VITAL SIGNS ARE NORMAL. SKIN FINDINGS INCLUDE DERMATOFIBROMA. HER PHYSICAL
EXAMINATION IS NORMAL WITH THE EXCEPTION OF THE SURGICAL SCAR ON HER NECK.

WHICH OF THE FOLLOWING IS THE MOST LIKELY DIAGNOSIS¢
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#19 — MEN

Primary hyperparathyroidism in
adolescents and young adults may be the
first sign of multiple endocrine neoplasia
syndrome (MEN) 1 & 2

If family history reveals primary
hyperparathyroidism, pituitary tumor,
Zollinger-Ellison syndrome, early death
from pancreatic neoplasm,
pheochromocytoma, or medullary thyroid
cancer, MEN is more likely and screening
should be considered

In contrast to sporadic primary
hyperparathyroidism, MEN syndromes
have recurrence of hyperparathyroidism
due to ongoing hyperplasia in the
remaining parathyroid tissue after
parathyroidectomy

MENT is associated with mutation of the
tumor suppressor MENT gene, and MEN2A
Is associated with mutation of the RET
gene

Pituitary ——
adenoma |

. Parathyroid \. 2
 hyperplasia

Pancreatic
tumors

MEN 2A

| Parathyroid

hyperplasia

Medullary
thyroid
carcinoma

Pheo-
chromo-
cytoma

' MEN 2B

Mucosal
neuromas

Marfanoid
body
habitus

Medullary
thyroid
carcinoma

Pheo-
chromo-
cytoma
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* A 54-YEAR-OLD MAN HAS HAD DIFFICULT-TO-CONTROL HYPERTENSION FOR 3 YEARS. HE HAS GAINED 33 LB (15KG) IN
THE LAST 3 YEARS AND DIABETES MELLITUS WAS DIAGNOSED 1 YEAR AGO. HIS MEDICATIONS INCLUDE METFORMIN,
AMLODIPINE, VALSARTAN, AND HYDROCHLOROTHIAZIDE.

e«  (ON PHYSICAL EXAMINATION, HIS BMI IS 35 KG/M2 AND BLOOD PRESSURE IS 148/92 MM HG. HE HAS SCATTERED 1-
TO 2-CM BRUISES ON HIS EXTREMITIES. HE HAS NO DORSOCERVICAL FAT PAD, STRIAE, OR PROXIMAL MUSCLE STRENGTH
WEAKNESS.

» LABORATORY TEST RESULTS:

SobDiuM = 139 MEQ/L (136-142 MEQ/L)

POTASSIUM = 3.5 MEQ/L (3.5-5.0 MEQ/L)

SERUM ALDOSTERONE = 14 NG/DL (4-21 NG/DL)

RENIN ACTIVITY = 0.6 NG/ML PER H (0.6-4.3 NG/ML PER H)
FASTING GLUCOSE = 165 MG/DL (70-99 MG/DL)

*  ABDOMINAL CT WITH CONTRAST DEMONSTRATES A 3.8-CM LEFT ADRENAL MASS AND AN ATROPHIC RIGHT ADRENAL
GLAND (SEE IMAGE, ARROWS).

*  WHICH OF THE FOLLOWING IS THE BEST NEXT STEP IN THIS PATIENT'S MANAGEMENT?



B — MEASURE PLASMA METANEPHRINES AND
PERFORM A 1-MG OVERNIGHT DEXAMETHASONE
SUPPRESSION TEST



Diagnosis

Fheochromocytoma

Primary aldosteronism

Adrenocortical carcinoma

Cushing or "silent”
Cushing syndrome

High blood pressure, catechol
sympioms

High blood pressure, low K*, low
PRA*

Vinlization or feminization

Cushing symptoms or normal
examination results

Biochemical Tests

Urnine-free and plasma-free
metanephrines

Flasma aldosterone-to-renin
ratio

Urine 17-ketosteroids

Overnight 1-mg
dexamethasone test




Incidentally discovered
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FINDING

Benign adenoma

ACC

Pheochromocytom

Metastases

Size

Usually <4cm

Usually >4cm

Variable

Variable

Growth rate

Stable or
<0.8cm/year

Significant growth
(>1cm/year)

Slow growth

Significant
growth
(>1cmlyear)

Shape & margins

Round or oval with

well-defined
margins

Irregular shape and
margins. Invasion to
surrounding tissues

Variable

Variable

Compeosition

Homogenous

Heterogeneous
(hemorrhage,
necrosis)

Heterogeneous
(necrosis)

Heterogeneous
(hemorrhage,
Necrosis)

CT Unenhanced
aftenuation

<10 HU (or >10 HU
for lipid-poor
adenomas)

=10 HU

=10 HU

=10 HU

CT Percent
Washout (PW)

APW >60%
RPW=>40%

APW<60%,
RPW<40%

APW<60%
RPW<40%

APW<60%,
RPW<40%

MRI - CSI
(out-of phase)

Signal loss
(except in lipid-poor
adenomas)

No change in signal
intensity

No change in signal
intensity

No change in
signal intensity

FDG uptake
(PET)

Low (some can
have low to
moderate uptake)

High

Low (malignant

pheochromocytomas

show high uptake)

High

NP-59 uptake

Present

Absent (except in
some secreting
tumors)

Absent

Absent

ACC: Adrenocortical carcinoma; HU: Hounsfield Units; APW: Absolute PW,; RPW: Relative PW.; CSI: Chemical-shift Imaging; FDG: fluoro-
deoxyglucose; NP-59: 131]-6-b-icdomethyl-norcholesters|




Happy Thanksgiving!!!




