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Background

o There is biological variation in TSH levels.
o Levels may rise in response to stress and transient disease.

¢ TSH levels may increase with age, and a slight increase of TSH may be
normal for older people.

¢ One abnormal TSH level should be followed by a repeat blood test to confirm
the diagnosis.
e About 62% of TSH levels between 4 and 10 mIU/L normalize without
intervention within five years
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-Learning objectives e‘ ﬁ % l

1. Treating subclinical hypothyroidism (SCH) not associated with benefit for most
2. Hyperaldosteronism is common but not commonly diagnosed

3. Male hypogonadism is associated with sexual dysfunction, which is improved with
replacement therapy
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Subclinical Hypothyroidism (SCH) &‘.ﬁj "%I

Definition

TSH levels between 4 and 10 mIU/L & normal T4 (thyroxine) levels
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Subclinical Hypothyroidism (SCH) &‘WIC%I

How common is SCH?

Really common

/
o |t affects 4-20% of the adult population.

e |t is more common in women, in older people, and those of
white ethnicity.
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Subclinical Hypothyroidism (SCH) a‘ﬁ %I
What are the symptoms?

e Around 1 in 3 patients with SCH have no symptoms at all.

¢ The type of symptoms people link to SCH include those of overt
hypothyroidism:
o Fatigue Many of these symptoms are not specific to

hypothyroidism
o Muscle cre_"_’n_pS/Weakness * Around 20-25% of people with normal TSH levels
o Cold sensitivity report 1 — 2 of these symptoms.

o Dry skin * The relation between symptoms and biochemical
o Voice changes TSH levels remains unclear.

o Constipation

o Depression/memory changes
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USPSTF

Nonpregnant, asymptomatic The USPSTF concludes that the

adults current evidence is insufficient
to assess the balance of
benefits and harms of screening
for thyroid dysfunction in
nonpregnant, asymptomatic
adults.

Literature scans conducted in November 2021 in the MEDLINE and PubMed databases and the
Cochrane Library showed a lack of new evidence to support an updated systematic review on the
topic at this time.
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“Thyroid Dysfunction: Screering (Updated March 2015)

SCH Guidance | | | &‘ﬁ ”%I
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Subclinical Hypothyroidism (SCH) a‘ﬁ %l

What is the long-term outlook?
The risk of progression to overt hypothyroidism is 2% to 5% a year.
Presence of antibodies to thyroid peroxidase and higher TSH levels
increase this risk.
Observational data suggest that SCH is associated with an increased risk
of coronary heart disease, heart failure, and cardiovascular mortality,
particularly in those with TSH levels >10 mIU/L.
Such associations are not found for most adults with TSH levels of 5-
10 mIU/L.
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Top 10 Prescription Medications in the U.S. &‘mj‘

. Atorvastatin
. Lisinopril

. Albuterol

. Levothyroxine «———
. Amlodipine

. Gabapentin

. Omeprazole

. Metformin

. Losartan

0.Hydrocodone
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#1: Reported # symptoms with SCH = Euthyroid
-

Purpose: To define the spectrum of symptoms in adults with SCH

Patients: 8903 adults,X age 50 who 1) Consulted physicians for mild to moderate sx OR 2) Were
diagnosed after routine screening

Design: Blood samples & questionnaire* | 376 with SCH compared to 7619 euthyroid controls
Primary outcome: Difference in reported symptoms between those with SCH and those euthyroid

Results:
Reported # of symptoms in each group was 2
TSH had no impact on symptoms score
Co-morbidity had the highest impact on symptom reporting (e.g., higher BMI assoc with
dyspnea)
*13 hypothyroidism associated sxs: fredness, dry skin, mood Iabily, constipation, palpiations, restessness, shortness o breath, wheezing, globus sensation,difficuy
swallowing, hair loss, dizinessverligo, and anterior neck pain
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#1: Reported # symptoms with SCH = Euthyroid &‘ ﬁ % I

Conclusion: People with SCH do not experience thyroid disease-related symptoms more often than
euthyroid subjects.

In subclinical hypothyroidism, clinicians should focus on concomitant diseases rather than expecting
symptomatic relief following levothyroxine substitution.

*13 hypothyroidismassociated sxs: iredness, dry skin, mood labilty, constipation, palpitations, restlessness, shortness of breath, wheezing, globus sensation, difficulty

swallowing, hair loss, dizzinessivertigo, and anterior neck pain
MICHIGAN STATE Cottege of
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#2: SCH not assoc with cognitive function &‘ ﬁ“ % I
s N
-
Cogntivefunction No.of No.of sunscssmen / fowrssower Fowstser
by thyroid status. studies _participants 12, % difference (95% Cl)| decline  decline

(eiobal cognition
Overthyperthyroidism 13 240 502 003(-0.10t0014)
Subclnical hyperthyroidism 13 894 2050 -002(-0.10t00F)
Euthyroidism 13 18752 Reference 0.00(-0.00t00.0()
Subclinical hypothyroidism 13 1651 4781 -0.00(-0.09t00.08) Thyroid dysfunction not
Owerthypothyroidism i3 242 0 0.11(-00110029) associated with:

Executive function Global cognitive function

Overt hyperthyroidism 177 0 0.07(-007t00.2 E tive functi
Sublinical hyperthyroidism 416 0 0.02(-012t00, xecutive function

Euthyroidism 2 12368 Reference 0.00(-0.00t00.0¢ Memory or dementia
Subclinical hypothyroidism s 6948 -0.02(:015t0. risk
Overthypothyroidism 137 4942 002(-0231002

femory
Overt hyperthyroidism 122 0 -0.02(-0.20t00.1
Subclinical hyperthyroidism 2 0 0,07 (-017100.

Euthyroidism 9397 Reference 0.00(-0.00100.0(
Subclinical hypothyroidism 643 0 0.02(-0.06t0 0.0

Overt hypothyroidism 109 0 0,07 (-025t00.1

04 02 02
ndardized mean difference

Associationof Thyroid Dysfunction With Cogniive Function: An Indivicual Participart Data
Andlysis
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Cohort study

#4: Patients > 80 with SCH, T4 provides no benefit &‘ ﬁl % I

-
Purpose: Measure the effect of levothyroxine rx for SCH on thyroid-related quality of life in adults > 80

Patients: 251 adults, X age 85 (43% ? ) | x TSH 6.40 at baseline with normal T4
« 112 participants received I-thyroxine & 139 received placebo
+ Levothyroxine vs placebo (both dose adjusted) | 1 year follow up

Primary outcomes: Hypothyroid symptoms score (range 0 -100) & Thyroid related QOL & Tiredness
score (range 0 - 100) | Minimum clinically important difference 9 points
Secondary outcomes: Executive function, Memory, Dementia

Between group A’s | all nonsignificant

Results: . « Hypothyroid symptoms score = 1.3
+ TSHafter 1 year: + A Tiredness score = -0.1

* 5.49 placebo group - ADL score = 0.09

+ 3.69 I-thyroxine group (median dose 50 mcg/d) « Cognitive fnt = 1.24

Conclusion: These findings do not support routine use of levothyroxine for treatment of subclinical
hypothyroidism in adults aged 80 years and older.
MICHIGAN STATE College of
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#2: SCH not assoc with cognitive function 9‘ ﬁ J ‘:% l

-
Purpose: To assess associations of baseline thyroid dysfunction with cognitive function and dementia.

Patients: Analysis of 23 cohorts including 74, 565 participants with cognitive function and/or dementia
its and TSH t; 57.5% Q; Median age: 57 - 93; Median follow-up: 1.7 - 15.3

years

Design: Based on TSH levels: 5 classifications of thyroid function: 1) Overt hyperthyroidism 2)
Subclinical hyperthyroidism 3) Euthyroid 4) Subclinical hypothyroidism 5) Overt hypothyroidism

Primary outcome: Global cognitive function (MMSE)
Secondary outcomes: Executive function, Memory/Dementia
Results:

* 89.3% | Euthyroid

+ 00.8% | Overt hyperthyroidism

+ 03.4% | Subclinical hyperthyroidism

« 05.6% | Subclinical hypothyroidism

+ 00.9% | Overt hyperthyroidism
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Cohort study

Associationof Thyroid Dysfunction With Cogniive Function: An Indivicual Participart Data
Andlysis

#3: Older patients with SCH, T4 provides no benefit &‘ﬁ:jc%l

-
Purpose: To determine whether levothyroxine was associated with clinical benefits in older persons
with SCH.

Patients: DBRCT 737 adults X age 74.4 (53.7% @ ) with TSH 6.40 at baseline and normal T4.
Levothyroxine vs placebo (both dose adjusted) | 1 year follow up

Primary Hypothyroid core (range 0 -100) & Thyroid related QOL & Tiredness

score (range 0 - 100) IMmimum clinically important difference 9 points

Secondary outcomes: Executive function, Memory, Dementia

Results:
+ TSH after 1 year:
+ 5.48in placebo group ATSH =1.85
+ 8.63in |-thyroxine group (median dose
50 mcg/d)

A Hypothyroid symptoms score = 0
A Tiredness score = 0.4

No beneficial effect of executive fnt,
memory, dementia

Conclusion: Levothyroxine provided no apparent benefits in older persons with subclinical
hypothyroidism.
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#5: Patients with SCH, T4 provides no benefit

AR

Purpose: To conduct a meta-analysis of the association of thyroid hormone therapy with quality of life
and thyroid-related symptoms in adults with subclinical hypothyroidism

Patients: 21 publications (2192 randomized adults) | Rx duration 3 — 18 months

Primary outcomes: General QOL and thyroid-related symptoms

Results:
+ TSH after Rx: SMD A Hypothyroid symptoms score = 0.01

* 0.5-38.7 mlU/L I-thyroxine group SMD A QOL score = -0.11
* 4.6 -14.7 mlU/L in the placebo group

Conclusion: Among nonpregnant adults with subclinical hypothyroidism, the use of thyroid hormone
therapy was not associated with improvements in general quality of life or thyroid-related symptoms.

SMD = Standard Mean Difference
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Meta-analysis ‘Subcirical Hypoltyroidism. A Systematic Review and Meta-anaysis.



#6: Depressive Sx not affected by I-thyroxine Rx &‘ﬁ 3 % I

Purpose: To assess the effect of levothyroxine on the development of depressive symptoms in older
adults with SCH

Patients: 472 adults , X age 74.5 (56% ) | , X baseline TSH 6.57 | 211 randomized to I-thyroxine and
216 to placebo | Rx duration 10 months

Primary outcomes: Scores on the Geriatric Depression Scale (GDS-15)
Minimally clinically important difference = 2

Baseline GDS-15 scores

Results: + 0.96 placebo group - Age

« TSH after Rx:
. + GDS-15 score of > 2
« 3.83 mlU/L I-thyroxine group 12-month GDS-15 scores ~ « TSH levels
+ 5.91 mlU/L in the placebo group - 1.39 I-thyroxine group

+ 1.07 placebo group
Conclusion: These results do not provide evidence in favor of levothyroxine therapy in older persons

with subclinical hypothyroidism to reduce the risk of developing depressive symptoms.
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Renin-angiotensin-aldosterone system | Normal Physiology

Low renal perfusion
+
Renin release from kidneys
+

Angiotensin | Normal circumstances. when
Negative )
feedback
Angiotensin Il Plasma a\d(_)slercne is low
Plasma renin is low
+

Aldosterone secretion The aldosterone to renin ratio is low
+
Salt and water retention
+
Increases renal perfusion
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« 1.26 I-thyroxine group  No difference when adjusted by:
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#7: BMJ Guideline

‘Visual summary of recommendation

For adults with SCH, thyroid hormones
consistently demonstrate no clinically relevant
benefits for quality of life or thyroid related
symptoms, including depressive symptoms,
fatigue, and body mass index (moderate to high
quality evidence)

Thyroid hormones may have little or no effect

&P Interventions compared on cardiovascular events or mortality (low
quality evidence), but harms were measured in
only one trial with few events at two years’
follow-up.

6 Recommendation

The panel concluded that almost all adults with
SCH would not benefit from treatment with
s thyroid hormones.**

** It does not apply to women who are trying to become pregnant or paients with TSH >20 mIUIL. It may not apply o patients with severe symptoms
or young adults (such as those <30 years old)
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Primary Aldosteronism &!m Q%I

Primary aldosteronism, (AKA Conn syndrome), = pathological conditions associated with an aldosterone
secretion ... that is relatively autonomous from renin--angiotensin system activity

Primary aldosteronism is widely recognized as the most common form of secondary hypertension
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Renin-angiotensin-aldosterone system | Abnormal

Low renal perfusion
4
Renin release from kidneys
i

Angiotensin |
i

- feedback Angiotensin I

— Aldosterone continues to be
Aldosteron? secretion released, independent of renin
Salt and watlerre(em\on Hyperaldosteroneism

Increases renal perfusion Plasma aldosterone is high

Plasma renin is low
The aldosterone to renin ratio is high
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#8: Primary hyperaldosteronism is common &\‘ﬁ %I

Purpose: To characterize the prevalence of nonsuppressible renin-independent aldosterone
production, as well as biochemically overt primary aldosteronism, in relation to blood pressure.

Design & primary outcome: Cross-sectional study of participants with normotension (n = 289),
stage 1 hypertension (n = 115), stage 2 hypertension (n = 203), and resistant hypertension (n =
408) all completing tests for hyperaldosteronism.

Results: 11.3 to 22.0% had biochemically overt primary aldosteronism.

Conclusion: The prevalence of primary aldosteronism is high and largely unrecognized.

Greater severity of increased aldosterone associated with higher blood pressures

MICHIGAN STATE | conegeof
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#10: Primary Aldosteronism | Testing rare with low K a‘ % I

Purpose: To evaluate testing rates for primary aldosteronism amongst 26,533 Canadian adults

with hypertension plus(potassium <3.5 mEg/Cfrom 2009 to 2015 with follow-up through 2017

Design & primary outcome: Retrospective cohort study | % of patients tested with an
aldosterone-to-renin ratio

Results:
* 1.6% overall were tested
* 4.8% if hypokalemia noted >5 times
3.9% if severe hypokalemia (< 3.0 mEq/L)
1% in older adults on > 4 antihypertensive meds
Rates of screening 39 — 52% higher among endocrinologists, nephrologists and cardiologists

Conclusion: Testing for primary aldosteronism is rare in patients with HTN & hypokalemia
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#11: Primary Aldosteronism | How to screen a‘ % I

Measurement of plasma renin activity (PRA) and aldosterone concentration and calculation of the
aldosterone to renin ratio (ARR) are the mainstay of PA screening work-up

+ AM blood collection after patients have been out of bed for > 2 hours & seated for 5-15 minutes.

« Patients should have unrestricted dietary salt intake before testing and should be potassium-replete

« Not be taking drugs affecting the ARR (e.g., spironolactone, triamterene, amiloride, potassium-
wasting diuretics) for > 4 weeks*

« Suspect Primary Aldosteronism:
+ PRA <1 ng/mL/hr & Plasma aldosterone concentration (PAC) > 10 ng/dL
«+ PAC (ng/dL) / PRA (ng/mL/h) > 20

* Drugs with minimal effect on plasma aldosterone levels: alpha-adrenergic blockers, verapamil

MICHIGAN STATE | coftegeof
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#9: Testing for primary hyperaldosteronism not common&‘ ﬁ'] Q% l
o Nh

Purpose: To evaluate testing rates for primary aldosteronism and evidence-based hypertension
management in patients with treatment-resistant hypertension.

Design & primary outcome: Retrospective cohort study of veterans (N = 269,010) with
apparenttreatment resistant HTN Jand the rates of testing the plasma aldosterone-renin ratio &

the rates of using mineralocorticoid receptor antagonist (MRA) therapy (e.g., spironolactone)

Results: 1.6% were tested (higher rates with nephrologists & endocrinologists vs primary care physicians)
& testing associated with 4x higher rate of MRA therapy and better BP control over time

Conclusion: Testing for primary aldosteronism is rare in treatment resistant HTN

MICHIGAN STATE | cotege of
UNTVERS I Ty | HumanMedcine Testing for Primary Aldosterorism and Mineralocorticoid Recepior
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#11: Primary Aldosteronism | When to screen &‘m]\%l
oo WA

Subgroup. Recommendation to screen for  Comment
primary aldosteronism

resistant hypertension/grade 3 hypertension  Yes. Prevalence of PA increases with the severlty of
hypertension [

Hypertension at young age (<40 years old) Probably, mey reauire lower cutoffs No data to confirm high prevalence/benefit in young
patients with hypertension [33,34]

PA prevalence in patients affected by hypertension and
serum K* <3.7mmol s 28.1% and rises up to 88.5%
in patients with spontaneous hypokaleria of les than
2.5 mmol 35]

Adrenal incdentaloma s Prevalence of PA in patients with adrenal incidentaloma is

1.6 10 4.33% (36,371
Family history of PAVearly stroke. Only in young, firt-degree relatives with hypertension
Obsirucive sieep apnes, obesity No The vast majority of patients with PA ae tested for blood
pressure leves grade at least 2 or hypokalemia (38]

1f unexplained by structural heart disease and other
conditions lie hyperthyroidism (39]

Especially if reatment response is poor; prevalence of PA
increases with the severity of hypertension [5,6,31

Balance between costs and beefits should be considered

Hypokalemia Yes

Al fbrillation Yes

[ Grade 2 hypertension Yes

Grade 1 hypertension Doubtful

PA, primary aldosteronism.
it must be acknowledoed that the prevalence s calculted ncucing also patints ot afected by arteria hypertension and it s expected to double if considering only patients affected
by arteil hypertension

MICHIGAN STATE | college of

UNTVERSITY | omnedicne
Gonelics, provalrce, scraering and confirmalion of primary adosteorism: positon siatement and consensus of the Working Group on
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#11: Primary Aldosteronism | How to screen &‘m:jc%l

If a patient screens positive:
« Commonly will be sending the patient to endocrinology or nephrology

« Confirmatory testing usually required (oral sodium loading test)
« If positive -> adrenal CT scanning & renal vein sampling

MICHIGAN STATE | college of
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#11: Primary Aldosteronism | How to screen &‘ﬁ %I
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Dx low testosterone | Total T < 300 ng/dL | 2 separate occasions | Early morning (fasting)

Low testosterone identified | Measure LH
Dx testosterone deficiency
«  Low total TAND symptoms &/or signs

Male hypogonadism diagnosis is based upon the presence of signs and symptoms of male hypogonadism
and unequivocally low serum total testosterone concentrations between 8 and 10 AM on at least two
occasions

MICHIGAN STATE | Cottege of
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#12: Off-label T Rx = common a‘ﬁ" % I
ac Wi

Purpose: To systematically review all available evidence on marketing and TRT in the USA to July 2017.

Results:

of i on how total T is measured
+ Based upon a single serum T < 300 | 76.8%
« Based upon 2 serum T < 300 | 18.3%
+ Based upon serum T measured & sx & measurement between 5:00 and 10:00 AM | 5.6%
Trends in T ipti T
prescriptions
+ 1 1.8-4Xover 2 decades
Among men prescribed T
+  Up to 26.6% did not have a serum T evaluation
+ 19.5% did not have a documented T < 300 ng/dL
+ Up to 40% did not have PSA or hematocrit testing

Appropriate dx of hypogonadism

Conclusion: Many patients are prescribed testosterone without an appropriate diagnosis of
hypogonadism, which may be related to the marketing efforts for off-label prescribing.

MICHIGAN STATE Coltege of
3 Fiuman Medicine
UNTVERSITY Marketig and Testostarone Treatmert nthe USA: A Systematic Aeiew.
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Testosterone
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-
Symptoms | Patient reported sx assoc with low T such as:

Reduced energy or endurance | diminished work and/or physical performance | fatigue

Depression | irritability

Reduced motivation | poor concentration | impaired memory

Reduced sex drive | changes in erectile function | infertility

Visual field changes (bitemporal hemianopsia)

Anosmia ({ smell)

Which of these symptoms (if any) have been associated with hypogonadism in well-designed studies?

MICHIGAN STATE | coltegeof
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#13: Adult-onset low T assoc with sexual dysfunction a‘ﬁ j %I
SN
-

Purpose: To characterize clinical symptoms of low testosterone in a general population of middle aged
and elderly men

Patients: Survey of 3369 randomly selected adult men (x age = 59.7; X T = 475 ng/dL)

Methods: Correlation of symptoms (general, sexual, physical, psychosocial) with testosterone levels
(total and free) in symptomatic vs non-symptomatic groups

Results:
+  Only 3 sexual symptoms (poor morning erection, low sexual desire, erectile dysfunction) were
associated with decreased testosterone levels

Conclusion: Late-onset hypogonadism can be defined by the presence of at least three sexual
symptoms associated with a total testosterone level of < 317 ng/dL & a free testosterone of < 64 pg per
milliliter

MICHIGAN STATE | coltegeof
UNTVERSITY | HumanMedcne Identficationofae-orset bypogonacdisin midde-aged and edery
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#14: TRT assoc with slight improvement in sexual function a‘ ﬁ % I #14: TRT assoc with slight improvement in sexual function a‘ﬁ % l
. I . .

Purpose: A systematic review and meta-analysis of RCTs to determine the effects of TRT on patient
important outcomes and adverse events in hypogonadal men

Patients + Methods: Four RCTs (including 1779 patients; all with morning testosterone < 300 ng/dL + > "
. Slight Positive Effect
1 sx or sign of hypogonadism) on at least 12 weeks of TRT vs placebo at low risk of bias.
« Erective function
« Sexual desire or libido

Results: Results: « Sexual activity

« TRT vs placebo « TRT vs placebo

+  Sexual desire and/or libido = SMD 0.17 « Erythrocytosis RR 8.14

«  Erectile dysfunction = SMD 0.16 + LUTS = no difference

+ Sexual satisfaction = SMD 0.16

+ Mood and/or energy = no difference

T . " " . . No Effect
Conclusion: In hypogonadal men, TRT improves sexual desire, erectile function and sexual satisfaction; ——
however, it increases the risk of erythrocytosis. . M':)irgy
LUTS = lower urinary tract symptoms
SMD = standard mean difference MICHIGAN STATE Callege o1
b

T Ty | Human Medicine Tre Effcacy ard Thorapy.
Meta-Analyss of Randomized, Placsbo Conroled Tras
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#14: TRT assoc with slight improvement in sexual function &‘ ﬁ % I #14: TRT assoc with slight improvement in sexual function &‘ ﬁ j C% I
s o WA
- -

International Prostate Symptom Score Erythrocytosis

Outcome

Mean
eventt TRT(n) svent2 Placsbo(n) RRESKC)  Weght Defnion

Placebolr aitoronce (95% O Wogn

Bok 2016 6 598(072,4945) 4842 Hematoort>54%
Paduch, 2015 180(157,547)
Pacuch, 2015 3 776041, 14622) 2516 Hematocrt >54%

Snycer, 2016 023(087.139) Smyder, 206 7 1500(0.86,261.74) 2642 Homogabin 2175 9

Overat (1squared =00% p =0.385) 038 (067, 143) Overat (-squared = 0.0%, p =0579) 814(187,3540 10000
No ADE ADE

« Prostate sx « Erythrocytosis

MICHIGAN STATE | coltegeof
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The N d Ev Thorapy in
Meta-Analysis of Randomized, Placebo-Cortrolled Trias

#15: Testosterone Rx for age-related low T | ACP Guideline &‘ ﬁ % I #13: Testosterone Rx for age-related low T | ACP Guideline &‘ m & % I

Recommendation 1a: Discuss whether to initiate testosterone in men with age-related low

testosterone with sexual dysfunction who want to improve sexual function (conditional recommendation; Adverse
. o

low-certainty evidence) Cardiac Event Rl |77 Low
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1b: Reevaluate symptoms within 12 months ... discontinue testosterone ... if no
improvement in sexual function (conditional recommendation; low-certainty evidence).
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Recommendation 1c: Consider intramuscular rather than transdermal formulations ... costs are
considerably lower for the intramuscular formulation and clinical effectiveness and harms are similar.
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Recommendation 2: Do not initiate testosterone treatment in men with age related low testosterone to Mortality
improve energy, vitality, physical function, or cognition (conditional recommendation. low-certainty rsTosTrone: :
evidence).
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There is no discernable benefit of treating subclinical hypothyroidism in most adults
Hyperaldosteronism is common; looking for it is not common

Symptomatically, low T is associated with sexual dysfunction & not associated with energy,
mood

T replacement associated with improved sexual function at the cost of a higher risk of
erythrocytosis
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