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#1 — (MKSAP 7)

o A 25-YEAR-OLD WOMAN IS EVALUATED FOR ANTERIOR NECK PAIN, FATIGUE, EXERCISE
INTOLERANCE, EXCESSIVE SWEATING, AND TREMORS THAT BEGAN 6 WEEKS AGO. OTHER THAN AN
UPPER RESPIRATORY INFECTION 2 MONTHS AGO, SHE HAS BEEN HEALTHY. MEDICAL HISTORY IS
OTHERWISE UNREMARKABLE, AND SHE TAKES NO MEDICATIONS.

e ON PHYSICAL EXAMINATION, PULSE RATE IS 105/MIN. OTHER VITAL SIGNS ARE NORMAL. THE
PATIENT'S THYROID GLAND IS TENDER TO PALPATION AND IS WITHOUT DISCRETE NODULES. NO
THYROID BRUIT IS AUSCULTATED. BILATERAL LID LAG IS NOTED, BUT THERE IS NO PROPTOSIS,
CONJUNCTIVAL INJECTION, OR CHEMOSIS. THERE IS A FINE TREMOR OF HER OUTSTRETCHED HANDS.
DEEP TENDON REFLEXES ARE BRISK.

e LABORATORY STUDIES SHOW A SERUM THYROID-STIMULATING HORMONE (TSH) LEVEL LESS THAN
0.01 mU/ML (0.0T MU/L), A SERUM FREE THYROXINE (T,) LEVEL OF 2.8 NG/DL (36.1 PMOL/L),
AND A SERUM TOTAL TRIIODOTHYRONINE (T5) LEVEL OF 1@0 NG/DL (2.9 NMOL/L). URINE
PREGNANCY TEST IS NEGATIVE.

e WHAT IS THE MOST LIKELY DIAGNOSISS






#1 — SUBACUTE THYROIDITIS

e THYROTOXI IS FACTITIAL
e DDX HYPERTHYROIDISM: BRI INL0

« HCG-MEDIATED
» (GRAVES

* STRUMA OVARII (OVARIAN TUMOR W/ 50%
» TOXIC MULTINODULAR GOITER

S B THYROID TISSUE)
» TOXIC ADENOMA

R & e FOLLICULAR THYROID CANCER METS

 THYROIDITIS
e THYROTROPE ADENOMA

* MEDICATION-INDUCED



#1 — SUBACUTE THYROIDITIS

PRESENTS FOLLOWING A VIRAL UPPER
RESPIRATORY TRACT INFECTION

CLASSICALLY TENDER OR PAINFUL THYROID

DESTRUCTIVE AKA CAUSES LEAKAGE OF STORED
THYROID HORMONE FROM DAMAGED THYROID
FOLLICLES

CAN BE CONFIRMED BY DETERMINING
RADIOACTIVE IODINE UPTAKE, WHICH WOULD BE
LOW (<10%).

MANAGEMENT = SYMPTOM CONTROL
B-BLOCKERS AND NSAIDS (RARELY STEROIDS)

THYROTOXICOSIS TYPICALLY LASTS 2 TO 6 WEEKS

FOLLOWED BY A HYPOTHYROID PHASE AFTER
STORED THYROID HORMONE IS DEPLETED, TYPICALLY
LASTING 6 TO 12 WEEKS — MAY NEED
LEVOTHYROXINE THERAPY!

MOST EVENTUALLY RECOVER TO A EUTHYROID
STATE



#1 — COMPARE UPTAKE SCANS...

DDX HYPERTHYROIDISM: lv i

(GRAVES Low TSH level; elevated or normal Elevated TSH level;
free T, and total T, levels elevated free T, and total

TOXIC MULTINODULAR GOITER i T, levels (a rare pattern)

TOXIC ADENOMA Obtain radioactive iodine uptake i
and scan of the thyroid gland Suspect a TSH-secreting
THYROIDITIS ‘ pituitary adenoma

MEDICATION-INDUCED (AMIO, LITHIUM) l,

THYROTOXICOSIS FACTITIAL
Low uptake

Bytamical hot and cold nodules i

lobe
.~
ol hyroiditis i l
u i, . Fetopic thyroid Homogeneous Nodular radioactive

hormone radioactive iodine iodine distribution

‘ EXOQEI’IOUS therId distribution
hormone |
COLD NODULE GRAVE DISEASE TOXIC MULTINODULAR i i i

suppression of Graves disease . )
iy RAIU<5% Multiple areas A single area of

remainder of gland
of accumulation accumulation

k. - | |

Toxic multinodular Toxic adenoma
goiter
HOT NODULE AUTONOMOUS NODULE THYROIDITIS




#2 — (MKSAP 76)

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.

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.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THERE IS A WELL-HEALED ANTERIOR NECK
SCAR. LABORATORY STUDIES SHOW A SERUM THYROID-STIMULATING HORMONE

WHAT IS THE MOST APPROPRIATE TREATMENT?






2 < Colloid
Principal cells ~i

"N

#2 — 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

Papillary thyr cancer with Any of the following Any of the
all of the following presen present: following present:
#2 — MANAGEMEN oo ol soft deses. e )
metastase: e invasi

All macroscopic tumor has ervical lymph nc_:ld-:a _ _ !
A N E R been r ed or 1311 avid asection with
e ic foci in the neck idual

No invasion of locoregional e post-treatmen 1
tissu fter thyroid remnant
ablation

Tumor with ag

follicular thyroid cancer, inoma, Horth

STEP ‘I o SU RGERY hobnail variant) ra cinoma, follicular thyroid

)
cer, hobnail variant)
No vascular invasion Clinical N1 or »5 pathologic lymph nod
 TUMOR <1 CM WITHOUT EXTRATHYR No 1311 uptake outside the N1 with al involved lymph e - Y
thyroid bed on the pos i dimension=
treatment scan, if done _ _
. ALI_ OTH ERS - TOTAL THYRO'DECTO - ) . al papillary thyroid Follicular thyroid
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cm in largest dimension) extrathyroidal extension i 1 foci of
- ’ and BRAF V600E mutated (if .
Intrathyroidal, encapsulated known)* ston’
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e STEP 2 e RAD'O'OD'NE THERAPY thyroid cancer*

Intrathyroidal, well-
differentiated follicular thyroid
cancer with capsular invasion
and no or minimal (<4 foci)
vascular invasion*®

Intrathyroidal, papillary
microcarcinoma, unifocal or
multifocal, including BRAF
V600E mutated (if known)}*



#2 — MANAGEMENT OF DIFFERENTIATED THYRQOID
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

#2 — MANAGEMENT OF
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CANCERS e vl | e
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Tumor does not have
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* THYROIDECTOMY + DETECTABLE SERUM
THYROGLOBULIN (TG) LEVELS:
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V600E mutated {if known)*




WEIRD.




#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?






#3 — SUBCLINICAL HYPOTHYROIDISM

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

STEP 2 = REPEAT ISH, 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

Trying to get pregnant
NYigaleifelaglelil®

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 — (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:

TherId STUdIeS are ShOWﬂ. Thyroid-stimulating hormone (TSH) 4 0.2 pu/mL (0.2 mU/L)

What is the most likely diagnosis? 6.5 ug/dL (83.8 nmol/L)

1.0 ng/dL (12.9 pmol/L)

60 ng/dL (0.9 nmol/L)







#4 — 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.



#5 _ (MKSAP 50)

A 45-YEAR-OLD WOMAN COMES TO THE OFFICE TO REVIEW HER THYROID FUNCTION TEST
RESULTS. THYROID FUNCTION TESTING WAS ORDERED IN RESPONSE TO A RECENT DIAGNOSIS
OF HYPERCHOLESTEROLEMIA. THE PATIENT IS OTHERWISE WELL, AND SHE TAKES NO
MEDICATIONS.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. HER PHYSICAL EXAMINATION IS
NORMAL WITH THE EXCEPTION OF SLOWED RELAXATION PHASE OF DEEP TENDON REFLEXES.

LABORATORY STUDIES SHOW A SERUM THYROID-STIMULATING HORMONE (TSH) LEVEL OF 24
MU/ML (24 MU/L) AND A FREE THYROXINE (T,) LEVEL OF 0.65 NG/DL (8.4 PMOL/L).

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE TREATMENT?



LA L L L B
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#5 =
LEVOTHYROXINE
DOSING

Table 3. Levothyroxine Dosing Guidelines for
Hypothyroidism in Adults

Population

Nonpregnant patients

Older patients;
patients with
known or suspected
cardiac disease

Pregnant patients

Patient with
subclinical
hypothyroidism

Dosing

1.6 mcg per kg per day initial dosage?®

25 or 50 mcg daily starting dosage; increase
by 25 mcg every three to four weeks until full
replacement dosage reached':?°

Increase to nine doses weekly (one extra dose on
two days of the week) at earliest knowledge of
pregnancy; refer to endocrinologist?’

TSH < 10 mIU per L: 50 mcg daily, increase by
25 mcg daily every six weeks until TSH = 0.35
eh s milioer |

TSH > 10 mlU per L: 1.6 mcg per kg per day %

TSH = thyroid-stimulating hormone.




Major symptoms and signs of hypothyroidism

Mechanism Symptoms “

Slow movement and

Copyrights apply

Slowing of metabolic | F: e ;

processe

Accumulation of
matrizx substances

Other

w-:a.al- ness

Cold intolerance
Dyspnea on exertion
Weight gain
Cognitive
dysfunction

Mental retardation
(infantile onset)
Constipation

Growth failure

Dry skin

Menorrhagia
Arthralgia
Pubertal delay

slow speech
Delayed rela:
tendon reflexes
Bradycardia

Carotenemia

Coarse skin

Puffy facies and los:
of eyebrows
Periorbital edema

Enlargement of the
tongue

Diastolic
hypertension

Pleural and
p-:arin:.ardial effusions




#6 — (MKSAP 26)

o A 24-YEAR-OLD WOMAN IS EVALUATED FOR A 6-MONTH HISTORY OF AMENORRHEA.
PREVIOUSLY, MENSTRUAL CYCLES WERE REGULAR. SHE ALSO NOTES VAGINAL DRYNESS.
SHE REPORTS NO ACNE, STRETCH MARKS, BREAST DISCHARGE, OR CHANGES IN WEIGHT.
MEDICAL HISTORY IS OTHERWISE UNREMARKABLE, AND SHE TAKES NO MEDICATIONS.

 (ON PHYSICAL EXAMINATION VITAL SIGNS ARE NORMAL. BMI IS 26. VULVOVAGINAL

ATROPHY IS NOTED ON PELVIC EXAMINATION. THE REMAINDER OF THE EXAMINATION IS
UNREMARKABLE.

 LABORATORY STUDIES SHOW UNDETECTABLE BETA-HUMAN CHORIONIC GONADOTROPIN.
PROLACTIN AND THYROID-STIMULATING HORMONE LEVELS ARE WITHIN NORMAL LIMITS.

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT DIAGNOSTIC TEST¢



B — FOLLICLE STIMULATING HORMONE MEASUREMENT

(TO WORK HER UP FOR...)

SECONDARY AMENORRHEA



#6 — SECONDARY
AMENORRHEA

DEFINITION: HAD NORMAL PERIODS BEFORE —
NOT A PRIMARY UTERUS/ENDOCRINE
PROBLEM, AND HAVE NOW BEEN
AMENORRHOEIC FOR >3 MONTHS

= H&P! MEDS, DRUG EXPOSURE,
CHANGES IN WEIGHT (EATING DISORDER,
PCQOS), EXERCISE HISTORY, PSYCHOSOCIAL
STRESSORS, AUTOIMMUNE SX (VITILIGO) AND
FAMILY HISTORY RELATED TO MENARCHE.
SYMPTOMS CAN INCLUDE HEADACHES OR
VISUAL CHANGES SUGGESTING PITUITARY
PATHOLOGY, SYMPTOMS OF THYROID EXCESS
OR DEFICIENCY, GALACTORRHEA
SUGGESTING HYPERPROLACTINEMIA, OR
VASOMOTOR SYMPTOMS/VAGINAL ATROPHY
ASSOCIATED WITH ESTROGEN DEFICIENCY.

PHYSICAL EXAMINATION SHOULD ALSO
INCLUDE EVALUATION FOR FEATURES OF
TURNER SYNDROME, SUCH AS A LOW
HAIRLINE, WEBBED NECK, SHIELD CHEST, AND
WIDELY SPACED NIPPLES.

Amenerrhea present

Obtain serum hCG

|

Step 1.5!

v

Positive

Megative

|

Fregnancy

v

r

Prolactin elevated

!

Repeat prolactin
Review medications
Obtain pituitary MR

!

Obtain F5H, TSH,
free T,, prolactin

Step one: rule out
pregnancy (HCG)

Step two: Check
TSH, FSH, and Prl

!

TSH abnormal

!

Evaluate and treat
thyroid dysfunction

!

FSH elevated

|

Obtain karyotype
Consider POI

|

F5H low or normal

!

Proceed with
progestercna
withdrawal testing

|

Mz bleeding with
progesterone withdrawal

i

}

L i

Bleeds with
progesterone withdrawal

l

If headaches ar

obtain MRI of head

temporal vision loss,

Consider FHA if
disordered eating,
excessive exercise,

or stress

(Functional hypothalamic
amenorrhea)

If histery of gynecolegic
procedures, consider
hysteroscopy to
evaluation far
uterine adhesions

Consider hyperandrogenism;
cbtain testosterone,
DHEAS, and 17-
hydroxyprogesterone testing

POI = primary ovarian insufficiency




#7 — (MKSAP 18)

* A 34-YEAR-OLD TRANSGENDER WOMAN IS EVALUATED DURING A ROUTINE
EXAMINATION. SHE DESIRES GENDER-AFFIRMING HORMONE THERAPY. HER GENDER
INCONGRUENCE DIAGNOSIS HAS BEEN MADE AND CONFIRMED BY QUALIFIED MEDICAL
PROVIDERS. SHE SMOKES ONE PACK OF CIGARETTES PER DAY, WITH A 15-PACK-YEAR
HISTORY. MEDICAL HISTORY IS OTHERWISE UNREMARKABLE. SHE TAKES NO MEDICATIONS.

* ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. SHE HAS MALE HAIR
DISTRIBUTION. NORMAL MALE GENITALIA ARE PRESENT. THERE ARE NO EVIDENT INGUINAL
HERNIAS.

* [N ADDITION TO ADVISING SMOKING CESSATION, WHICH OF THE FOLLOWING IS THE
MOST APPROPRIATE NEXT STEP IN MANAGEMENT?
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#/7 — TRANSGENDER MEDICINE

TRANSGENDER MEDICINE IS THE CARE OF PERSONS WHOSE GENDER IDENTITY DIFFERS FROM
THE SEX THAT WAS ASSIGNED AT BIRTH.

(GENDER INCONGRUENCE IS PERSISTENT INCONGRUENCE BETWEEN GENDER IDENTITY AND
EXTERNAL SEXUAL ANATOMY AT BIRTH ABSENT OF A CONFOUNDING MENTAL DISORDER.

A TRANSGENDER MAN IS SOMEONE WITH A MALE GENDER IDENTITY AND A FEMALE BIRTH
ASSIGNED SEX.

A TRANSGENDER WOMAN (AS IN THIS PATIENT) IS SOMEONE WITH A FEMALE GENDER IDENTITY
AND A MALE BIRTH ASSIGNED SEX.

“MANY TRANSGENDER PEOPLE AVOID HEALTH CARE BECAUSE OF DISCRIMINATORY OR
DISRESPECTFUL INTERACTIONS IN PRIOR HEALTH CARE ENCOUNTERS. PROVIDING A SAFE
ENVIRONMENT IS CRITICAL TO ENSURE THAT TRANSGENDER PEOPLE ESTABLISH AND CONTINUE
PRIMARY AND GENDERING-AFFIRMING CARE. *



#/7 — TRANSGENDER MEDICINE

* GENDER-AFFIRMING HORMONE THERAPY (GAHT):
e  MUST BE PATIENT-CENTERED AND INDIVIDUALIZED TO THE PATIENT'S GOALS

* DISCUSSION OF THE RISKS/BENEFITS ASSOCIATED WITH TREATMENT AND INFORMED CONSENT ARE
ESSENTIAL BEFORE BEGINNING TREATMENT

CRITERIA TO CONSIDER:

* PERSISTENT, WELL-DOCUMENTED GENDER DYSPHORIA

* CAPACITY TO MAKE A FULLY INFORMED DECISION

e AGE OF MAJORITY IN A GIVEN COUNTRY

* CONTROL OF SIGNIFICANT MEDICAL OR PSYCHOLOGICAL CONDITIONS

GAHT LIMITS FERTILITY, THUS REPRODUCTIVE OPTIONS SHOULD BE DISCUSSED WITH PATIENTS PRIOR TO
INITIATION OF GAHT.

MOST PHYSICAL CHANGES OCCUR OVER THE COURSE OF 2 YEARS, BUT THE EXACT TIMELINE OF
CHANGE IS HIGHLY VARIABLE.



#/ — TRANSGENDER MEDICINE - FEMINIZING

TYPICALLY ESTRADIOL IN COMBINATION WITH AN ANDROGEN BLOCKER

GOALS: BREAST DEVELOPMENT; FAT REDISTRIBUTION; AND REDUCTIONS IN MUSCLE MASS, BODY
HAIR, ERECTILE FUNCTION, SPERM COUNT, AND TESTICULAR SIZE.

ESTROGEN = INCREASES RISK: DEEP VENOUS THROMBOSIS (DVT) AND (LESSER) ISCHEMIC STROKE
AND MYOCARDIAL INFARCTION

CONTRAINDICATIONS TO E = A HISTORY OF DVT, ESTROGEN-SENSITIVE NEOPLASM, AND END-
STAGE LIVER DISEASE AND SMOKING!

ANTI-ANDROGEN THERAPY, SUCH AS SPIRONOLACTONE GOALS = DIMINISHES SECONDARY MALE
SEX CHARACTERISTICS AND MINIMIZES THE ESTROGEN DOSE NEEDED, THUS REDUCING RISKS
ASSOCIATED WITH HIGH-DOSE EXOGENOUS ESTROGEN THERAPY.

MONITORING TESTOSTERONE AND ESTRADIOL LEVELS FOR ADEQUATE RESPONSE TO THERAPY IS
NECESSARY FOR THE FIRST YEAR.



#/ — TRANSGENDER MEDICINE - MASCULINIZING

ACHIEVED USING TOPICAL OR INJECTED TESTOSTERONE WITH A GOAL OF CESSATION OF MENSES,
FACIAL HAIR GROWTH, VOICE DEEPENING, FAT REDISTRIBUTION, INCREASED MUSCLE MASS AND
BODY HAIR, AND CLITORAL GROWTH.

CONTRAINDICATIONS TO TESTOSTERONE THERAPY INCLUDE PREGNANCY, UNSTABLE CORONARY
ARTERY DISEASE, AND POLYCYTHEMIA.

MONITORING TESTOSTERONE AND ESTRADIOL LEVELS FOR ADEQUATE RESPONSE TO THERAPY
SHOULD OCCUR FOR THE FIRST YEAR. HEMOGLOBIN ALSO SHOULD BE MONITORED.



#8 — (MKSAP 46)

A 55-YEAR-OLD MAN IS REFERRED FOR EVALUATION OF FATIGUE, WEIGHT GAIN,
DECREASED LIBIDO, AND DIFFICULTY MAINTAINING AN ERECTION. SEXUAL FUNCTIONING
WAS NORMAL UNTIL 6 MONTHS AGO, AND HE HAS FATHERED TWO CHILDREN. MEDICAL
HISTORY IS SIGNIFICANT FOR POLYSUBSTANCE ABUSE THAT IS BEING MANAGED WITH

DAILY METHADONE. HIS MEDICAL HISTORY IS OTHERWISE UNREMARKABLE, AND HIS ONLY
MEDICATION IS METHADONE.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL.

Laboratory studies:

NEUROLOGICAL, GENITALIA, AND THE REMAINDER OF

Follicle-stimulating hormone 4 5 mU/mL (5 U/L)

THE PHYSICAL EXAMINATION ARE NORMAL.
4 mU/ml (4 U/L)

12 ng/mL (12 pg/L)

WHAT IS THE MOST LIKELY ETIOLOGY OF THE 185 ng/dL (6.4 nmol/L)

HYPOGONADISM? 2.4 pU/mL (2.4 mu/L)

1.3 ng/dL (16.8 pmol/L)







#8 — SECONDARY HYPOGONADISM

SECONDARY HYPOGONADISM = LOW GNRH
(GONADOTROPIN-RELEASING HORMONE) FROM THE
HYPOTHALAMUS OR LOW FSH AND LH FROM THE
ANTERIOR PITUITARY. [THIS PT HAS LOW/LOW
NORMAL FSH AND LH AND LOW TESTOSTERONE]

CAUSES:
UNTREATED SLEEP APNEA
EXOGENOUS TESTOSTERONE ADMINISTRATION
OBESITY
HYPERPROLACTINEMIA
CHRONIC OPIOID USE
GLUCOCORTICOID USE

INFILTRATIVE DISEASE (LYMPHOMA OR
HEMOCHROMATOSIS)

Normal I°Failure 2° Failure

%
& & @

LH FSH LH FSH LH FSH

00 00

Gonadotropins Normal Hyper ° Hypo !



#9 _ (MKSAP 68)

A 59-YEAR-OLD WOMAN IS EVALUATED FOR FATIGUE AND WEIGHT GAIN OVER THE PAST
2 MONTHS. HER MEDICAL HISTORY IS SIGNIFICANT FOR A PITUITARY TUMOR, TREATED
WITH SURGERY FOLLOWED BY RADIATION THERAPY, AT AGE 54. SHE HAS RECENTLY SELF-
INITIATED CALCIUM AND VITAMIN D AND A MULTIVITAMIN. HER ONLY OTHER
MEDICATION IS LEVOTHYROXINE.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. BMI IS 31.THE REMAINDER OF
THE PHYSICAL EXAMINATION IS NORMAL.

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






#9 — SECONDARY HYPOTHYROIDISM

TSH CANNOT BE USED TO MONITOR AND ASSESS FOR \.},ﬂ
ADEQUACY OF THYROID HORMONE REPLACEMENT DOSING. rypotnalamus
INSTEAD, THE LEVOTHYROXINE DOSE IS ADJUSTED BASED ON Sv&

FREE T4 LEVELS WITH THE GOAL OF OBTAINING A VALUE WITHIN 'J!g(
P h
{

__ Anterior
)) prtuitary t.

%,

THE NORMAL REFERENCE RANGE (USUALLY UPPER HALF)

-
L

LEVOTHYROXINE SHOULD BE TAKEN ON AN EMPTY STOMACH, 1
HOUR BEFORE OR 3 HOURS AFTER INGESTION OF FOOD.
MEDICATIONS THAT WOULD INTERFERE WITH ABSORPTION,
SUCH AS CALCIUM- OR IRON-CONTAINING SUPPLEMENTS
SHOULD BE SEPARATED BY 4 HOURS.

Increases
metabolism




#10 — (MKSAP 4)

e A 23-YEAR-OLD WOMAN IS SEEN IN FOLLOW-UP FOR EVALUATION OF AMENORRHEA OF

4 MONTHS' DURATION. HER ONLY OTHER MEDICAL PROBLEM IS SCHIZOPHRENIA TREATED
WITH RISPERIDONE.

* ON PHYSICAL EXAMINATION, VITAL SIGNS AND PHYSICAL EXAMINATION ARE NORMAL.

Laboratory studies:
220 ng/mL (220 pg/L)
2.2 pU/mL (2.2 mU/L)

1.2 ng/dL (15.5 pmol/L)

Urine human chorionic gonadotropin Negative

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






Hypothalamic PRL stimulation Medications
Primary hypothyroidism Neuroleptics: phenothiazines, haloperidol

# ] O s H Y P E R P R O I_ ACT' N E M | A Adrenal insufficiency Antihypertensives: calcium-channel blockers,

Psychotropic agents: tricyclic antidepressants
Anti-ulcer agents: H2 antagonists

PRL >200 CONCERNING FOR TUMOR Opiates
HIGH PRL DIFFERENTIAL: _ D\b |

opamine "

Neurogenic

. PREGNANCY \+ / & Chest-wall injury

Breast stimulation

- PRIMARY HYPOTHYROIDISM - WHICH CAN + Anterio‘r pituitary. Breast-feeding
CAUSE DIFFUSE HYPERTROPHY OF THE Y ot ol
Increased PRL production +
PITUITARY GLAND Ovarian: polycystic ovarian syndrome \ Estrogen ,é:_ Physiologic causes
- NONFUNCTIONING PITUITARY ADENOMAS o . e
CAN ALSO CAUSE HYPERPROLACT'NEM'A BY Hypothalamic stalk interruption
COMPRESSING THE PITUITARY STALK AND Hypophysitis (inflammation)
DECREASING DOPAMINE INHIBITION OF Control Of Prolactln Secretlon Reduced PRL elimination
PROLACTIN SECRETION Renal failure
Pituitary disconnection increases Pri Hepatic insufficiency
-  MEDS - ANTIPSYCHOTIC CAUSE R e =
ANTIDOPAMINERGIC EFFECT THAT O ocinted —
INTERRUPTS THE INHIBITION OF PROLACTIN BY  prolactin releasing factors
DOPAMINE P e

« thyrotrophin releasing hormone
(TRH)
« oestrogen

Prl short loop feedback
» Prl-R on tuberoinfundibular
dopamine associated neurons
(TIDA)

+ Prlinhibits its own release Short-loop feedback

Oestrogen
+ stimulates Prl synthesis and

release by lactotrophs !
EssRep7 Fig1.12



#11 — (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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#11 — CUSHING

Hypothalamic - Pituitary - Adrenal Axis

Stress

e 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

& Pituitary Gland

lAI:TH
D l S EAS E é i Adrenal Cortex

Decreased immune function

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

Negative Feedback

e [HE MOST COMMON CAUSE OF SYNDROME =

CRH = Corticotrophic Releasing Hormone
ACTH= Adrenocorticotrophic Hormone




#11 — 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




#11 — 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




#12 — (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?






#12 — 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!



#13 — (MKSAP 39)

o A 38-YEAR-OLD WOMAN IS SEEN IN FOLLOW-UP TO DISCUSS THE FINDINGS OF AN ABDOMINAL
AND PELVIC CT SCAN DONE TO EVALUATE RENAL COLIC, WHICH HAS SINCE RESOLVED. THE
ABDOMINAL CT SCAN SHOWED TWO SMALL NONOBSTRUCTING RENAL CALCULI IN THE RIGHT
KIDNEY AND A 1.6-CM LEFT ADRENAL MASS WITH A DENSITY OF 21 HOUNSFIELD UNITS
(INDETERMINATE FOR ADRENAL ADENOMA). OTHER THAN NEPHROLITHIASIS, THE REMAINDER OF
THE MEDICAL HISTORY IS UNREMARKABLE, AND SHE TAKES NO MEDICATIONS.

e (ON PHYSICAL EXAMINATION, VITAL SIGNS AND THE REMAINDER OF THE EXAMINATION ARE
UNREMARKABLE.

[ ABORATORY STUDIES SHOW NORMAL SERUM ELECTROLYTES.
* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE TEST TO PERFORM NEXT?
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#13 — ADRENAL INCIDENTALOMA

Incidentally Noted Imaging Phenotype®
Adrenal Mass

L Favors Benign: Suspicious:

* Size <4 cm * Sjize =zd cm

Imaging Phenotype * Density <10 HU< * Density >10 HU®

et e e Contrast washout Indications for Adrenalectomy
'L >60% (10 min)e <60% (10 min)e

Suspicious imaging

Hormonal Evaluation Growth =1 cm/year

Functioning tumors:
i Tests for Hormone Excessd

* Pheochromocytoma

* Aldosterone-producing adrenal tumor
Follow Up* Cortisol: Aldosterone:

* Who: All patients * Who: HTN or L K+ *
* Repeat CT or MRI
at 6-12 months o Test: LD5T * Test: PRA/PAC

then annually for — Algorithm for the initial diagnostic evaluation
1-2 years and follow up of an incidentally noted adrenal
mMass.
CS = Cushing syndrome;
* Who: All patients * Who: If suspectedf DHEAS = dehydroepiandrosterone sulfate;
« Test: Plasma or » Test: DHEAS, HU = Hounsfield units;
urine metanephrines, testosterone, LDST = low-dose (1-mg) dexamethasone
urine catecholamines® androstenedione suppression test;
PAC = plasma aldosterone concentration;
PRA = plasma renin activity.

* Subclinical CS with complication(s)9

Catecholamines: Androgens:




#14 — (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



#14:
PHEQO-

CHROMO-
CYTOMA

PHENOXYBENZAMINE

a4 receptor o, receptor

Nerve endings,
stomach,
hypothalamus

Norepinephrine  Smooth muscle,
hypothalamus

Epinephrine Smooth muscle No interaction

End effect Vasodilatation,
lowers blood
pressure,

constipation

Vasoconstriction,
elevated blood
pressure,
mydriasis,
decreased ability
to defecate
and/or urinate

* |RREVERSIBLE, NONSPECIFIC ALPHA BLOCKER  METYROSINE
e CATECHOLAMINE SYNTHESIS INHIBITOR

(MOSTLY 1)

B4 receptor

Heart, fat cells, kidneys,
brain (posterior lobe of
pituitary gland)

Heart, fat cells, kidneys

Increases heart rate,
increases cardiac output
and force of contraction,
increased conduction,

lipolysis, release of renin,

release of antidiuretic
hormone

B, receptor
No interaction

Lungs, arterioles,
stomach, liver or
pancreas, uterus,
skeletal muscle

Relaxation of smooth
muscle (vasodilatation,
bronchodilatation,
constipation), increased
glucose production and
insulin release, contrac-
tion of skeletal muscle

*  START 10-14 DAYS PRIOR * GIVEN IF TUMOR IS VERY LARGE OR

» TITRATE TO GOAL BP 130/80 (SEATING) AND SBP METANEPHRINES ARE SIGNIFICANTLY HIGH

>
70 WHEN STANDING «  SIGNIFICANT SIDE EFFECTS

" IDE EFFECT: POSTURAL HYPOTENSION (RXx: HIGH
: e sl = e ALPHA-1 BLOCKERS (SELECTIVE)

SODIUM DIET)
* START BETA-BLOCKER SECOND, TREATS REFLEX *  PRAZOSIN, TERAZOSIN, DOXAZOSIN
TACHYCARDIA (NEVER START BETA-BLOCKER e CHEAPER AND FEWER SIDE EFFECTS THAN

FIRST — WE NEED BETA2 TO OPPOSE ALPHAT!) PHENOXYBENZAMINE



#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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#15 — SGLT2 INHIBITORS

‘Hospitalist

SGLT2 inhibitors morph into HF drugs

Publish date: February 7, 2019

Author(s): Bruce Jancin; MDedge News

EXPERT ANALYSIS FROM ACC SNOWMASS 2019

SNOWMASS, COLO. — The oral sodium-glucose cotransporter-2 (SGLT2) inhibitors are the focus of a slew of ongoing phase 3 clinical

trials in patients with symptomatic heart failure but no diabetes.

“We have a wide array of exciting opportunities to modify cardiovascular risk with agents that were
initially developed for the therapy of diabetes. I think we're increasingly moving to an age where
these agents are actually cardiovascular drugs that happen to lower blood glucose, rather than the

other way around, which 1s Eow tney were lmtla”y concelvea,' gES!la}’ S. Desai, MD

<https://physiciandirectory.brighamandwomens.org/details/40/akshay-desai-

o datanet cardiovascular_medicine-heart_transplant-boston> , observed at the Annual Cardji

Empagliflozin received
approval from the FDA for
patients with type 2
diabetes and established
cardiovascular disease
based upon the results of
the Empagliflozin
Cardiovascular Outcome
Event Trial in Type 2
Diabetes Mellitus Patients
(EMPA-REG OUTCOME). This
study demonstrated a
reduction in the primary
composite outcome
(cardiovascular-related
death, nonfatal myocardial
infarction, nonfatal stroke)
and all-cause mortality
when empagliflozin was
added fo standard care
versus placebo.
Empagliflozin has the
additional potential benefit
of inducing weight loss and
blood pressure lowering in
this patient with overweight
and uncontrolled
hypertension.




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)



#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




-
R
S \

L




Sulfonyhurea (shorter-acting

,
agents preferred) 10to2.0

GLP-1 receptor agonist (daily
to weekly injections)

0.5t0 1.0

Thiazolidinedione

SGLT2 inhibitor

DPP-4 inhibitor

Alpha-glucosidase inhibitor 0.5 to 0.8

Pramlintide 05t 10

Fapidly effective

Weight loss, reduced

cardiovascular mortality

(raghitide, semaghutide) in
patients with established CVD

Improved lipid profile
(pioglitazone), potential
decrease in MI (pioglitazone)

Rapidly effective

Weight loss, reduction in
systolic blood pressure,
reduced cardiovascular
mortality in patients with
established CVD

Weight neutral

Weight neutral

Weight loss

Weight gain, hypoglycemia
(especially with ghibenclamide
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 gamn, 3 times/day
dosing, hypoglycemia
Vulvovaginal candidiasis,
urinary tract infections. bone
fractures. lower limb
amputations, acute kidney
injury, DKA | long-term safety
not established

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

Frequent GI side effects, 3
times/day dosing

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

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
?20% 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 to
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 — (MKSAP 13

o A 47-YEAR-OLD MAN IS EVALUATED DURING A FOLLOW-UP VISIT TO MANAGE FATIGUE AND
DECREASED LIBIDO. MEDICAL HISTORY IS SIGNIFICANT FOR HYPERTENSION AND DYSLIPIDEMIA.
MEDICATIONS ARE HYDROCHLOROTHIAZIDE AND ATORVASTATIN.

e ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. HE HAS NORMAL HAIR DISTRIBUTION,
NO GYNECOMASTIA, AND NORMAL TESTICULAR EXAMINATION.

e | ABORATORY STUDIES OBTAINED AT 3 PM REVEALED A TOTAL TESTOSTERONE LEVEL OF 275
NG/DL (9.5 NMOL/L) AND A LUTEINIZING HORMONE LEVEL OF 5 MU/ML (5 U/L).

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?






l‘ #17 — MALE HYPOGONADISM

screen: total serum testosterone (x2)

e DIAGNOSIS = SIGNS AND SYMPTOMS CONSISTENT WITH
ANDROGEN DEFICIENCY + LOW MORNING TESTOSTERONE

/ " ON AT LEAST TWO OCCASIONS

Low testosterone Normal testosterone (T IS DIURNAL, AND CAN'T BE DONE DURING ACUTE
1 ILLNESS)

Bioavailableffre testosterone - AFTER CONFIRMATION, DETERMINE PRIMARY OR
L T AU G R Tt 2 SECONDARY HYPOGONADISM BY MEASUREMENT OF
LUTEINIZING HORMONE (LH) AND FOLLICLE-STIMULATING
o HORMONE (FSH) LEVELS. ELEVATED GONADOTROPIN
Check FSH and LH levels, LEVELS ARE SEEN IN PRIMARY HYPOGONADISM WITH LH
/\ AND FSH LEVELS LOW OR INAPPROPRIATELY NORMAL IN

SECONDARY HYPOGONADISM.

High F5H ar LH lavel Lowdniormal FSH or LH level

" ¥ Normal I°Failure 2°Failure

v
PTUTARY ‘ ‘ @

LH FSH LH FSH

Primary hypogonadism Secondary hypogonadism:
Check PRL level, Iron studies.

.-'f;f \\'
£ \”“a

Elevated tramsferrin saturation, territin lewvel

g

g

Elevated PRL level, other pituitary deficiencies
Signsfsymptoms of mass effect, testostrone level =150 ngidL

(5.2 nmaliL) l

Serum Testosterone [ng/dl]

g

¥

=

Pituitary MRI Hemocdhromatasis | GONADS O O O O O O

Gonadotropins Normal Hyper ' Hypo |




#18 — (MKSAP 40)

A 57-YEAR-OLD WOMAN IS EVALUATED DURING HOSPITALIZATION FOLLOWING SURGICAL FIXATION OF A RIGHT
FEMUR NECK PATHOLOGIC FRACTURE. PATHOLOGY OF THE FEMUR SHOWS A NEOPLASM CONTAINING
NUMEROUS GIANT CELLS CONSISTENT WITH BROWN TUMOR.

ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THERE IS A PALPABLE MASS ON THE LOWER LEFT SIDE OF
THE RIGHT NECK. THERE IS AN INCISION WITH SURGICAL STAPLES ON THE RIGHT HIP. THE REMAINDER OF THE
EXAMINATION IS UNREMARKABLE.

NECK ULTRASOUND SHOWS A SOLID HYPERVASCULAR

Laboratory studies:

MASS (6 x 2.9 x 3 CM) POSTERIOR TO THE LEFT LOBE Alkaline phosphatase & 260 U/L

OF THE THYROID, WITH COMPRESSION AND DISPLACEMENT 13.2 mg/dL (3.3 mmol/L)

OF THE TRACHEA. A PARATHYROIDECTOMY IS PLANNED. 1.6 mg/dL (141.4 pmol/L)
WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE 1.9 mg/dL (0.6 mmol/L)

TEST TO PERFORM NEXT? 1142 pg/mL (1142 ng/L)






#18 — CALCIUM AND VITAMIN D

PTH = DECREASES RENAL EXCRETION
OF CALCIUM

CONVERSION OF 25-
HYDROXYVITAMIN D TO THE ACTIVE
METABOLITE 1,25-DIHYDROXYVITAMIN D

1,25-DIHYDROXYVITAMIN D =
THE EFFICIENCY OF INTESTINAL CALCIUM
ABSORPTION

25-HYDROXYVITAMIN D = STORAGE
FORM, BEST TO MEASURE

Primary HPT increases conversion of 25-
hydroxyvitamin D to 1,25-dihydroxyvitamin D,
causing frequent deficiency
Supplementation of vitamin D in them
reduces PTH, decrease bone furnover, and
improves bone mineral density

Treating deficiency perioperatively helps
manage fransient hypocalcemia, which
routinely occurs after parathyroidectomy
and especiadlly in severe HPT where high
bone turnover (as evidence by an elevated
alkaline phosphatase) portends hungry bone
syndrome (other glands shut down)

Vitamin D metabolism

Vitamin D3
Cholecalciferol
- made in the skin

- found in oily fish, egg yolks,

and fortified food \
/ Liver
Converts Vitamin D3 and D2

to 25-hydroxyvitamin D

Vitamin Dy
Ergocalciferol
- found in fortified foods,
salmen, mushrooms,
and egg yolks

CALCIUMIIT
Vitamin D

Blood
Calcium

Absorption
300 mg
Intestine Excretion
100 mg

Filtered
9000 mg

b 25-hydroxyvitamin D ’ .
' 25(0OH)D
Calcidiol

Kidney
Canverts 25-hydroxyvitamin D
to 1,25 dihydroxyvitamin D

Biologically active form

1,25 dihydroxyvitamin D
1,25 (OH),D
Calcitriol

Formation
200 mg

Resorption
200 mg

Reabsorbed
8800 mg




#19 — (MKSAP 31)

A 57-YEAR-OLD WOMAN IS EVALUATED FOR COUGH, EXERTIONAL DYSPNEA, AND FATIGUE FOR 12 MONTHS'
DURATION. MEDICAL HISTORY IS OTHERWISE UNREMARKABLE, AND SHE TAKES NO MEDICATIONS.

ON PHYSICAL EXAMINATION, TEMPERATURE IS 38.1 °C (100.6 °F), BLOOD PRESSURE IS 132/78 MM HG, PULSE
RATE IS 84/MIN, RESPIRATORY RATE IS 18/MIN; OXYGEN SATURATION IS 95% BREATHING AMBIENT AIR. THE
CARDIAC EXAMINATION IS NORMAL. THERE ARE NO WHEEZES OR CRACKLES ON PULMONARY EXAMINATION. THE
REMAINDER OF THE EXAMINATION IS UNREMARKABLE.

CXR IS SHOWN. _
Laboratory studies:
A TUBERCULIN SKIN TEST IS NORMAL. Calcium & 111 ma/dL (28 mmol/L)
WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE 1.2 ma/dL (106.1 pmol/L
LABORATORY TEST TO PERFORM NEXT¢ 4.7 mg/dL (1.5 mmol/L)

<10 pg/mL (10 ng/L)










#19 — VITAMIN D-MEDIATED HYPERCALCEMIA

o (CXR = "EXTENSIVE INFILTRATES THAT ARE
MOST PROMINENT IN THE UPPER LUNG
ZONES AND ARE ASSOCIATED WITH HILAR
ENLARGEMENT, HIGHLY SUGGESTIVE OF
PULMONARY SARCOIDOSIS"

e MACROPHAGES WITHIN GRANULOMAS
CONVERT 25-HYDROXYVITAMIN D TO
1,25-DIHYDROXYVITAMIN D WITHOUT
REGULATION BY PARATHYROID HORMONE
IN CONTRAST TO RENAL CONVERSION OF
VITAMIN D.

* AN ELEVATED 1,25-DIHYDROXYVITAMIN D
LEVEL AND SUPPRESSED PARATHYROID
HORMONE IS DIAGNOSTIC OF VITAMIN [D-
DEPENDENT HYPERCALCEMIA

e AS VITAMIN D ENHANCES ABSORPTIONNOF
BOTH CALCIUM AND PHOSPHORUS,
CONCURRENT ELEVATION OF SERUM
CALCIUM AND PHOSPHORUS IS ALSO
SUGGESTIVE OF VITAMIN D-DEPENDENT
HYPERCALCEMIA.

Vitamin D metabolism
Vitamin D3
Cholecalciferol
- made in the skin
- found in oily fish, egg yolks,
and fortified food

Ergocalciferol

- found in fortified foods,
salmen, mushrooms,
and egg yolks

to 25-hydroxyvitamin D

CALCIUM!!!

1,25 (OH),
Vitamin D

Absorption Blood
300 mg Calcium

[Nfestine Excretion Filtered
100 mg 9000 mg

Biologically active form

\ _’ 25-hydroxyvitamin D ' 1,25 dihydroxyvitamin D
' 25(OH)D . 1,25 (OH),D
Calcidiol Calcitriol

Liver ]

Vitamin D / Converts Vitamin D3 and D- Kidney

: s o o e Converts 25-hydroxyvitamin D
to 1,25 dihydroxyvitamin D

Formation
200 mg

Resorption
200 mg

Reabsorbed
8800 mg




#20 — (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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#20 — 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




