Strange thyroid tests—fT4 and TSH

!

!

|

fT4 nl, TSH 1 fT4 1,TSHnl | | fT4 |, TSH | fT4 1,TSH 1 fT4 |, TSHnlor |
Subclinical T4 treatment Hypopituitary RTH TSHoma Drugs, illness, hypopituitary
hypothyroidism lliness(rare) (Do FSH,PRL, GH, etc) ’
Hyperemesis
”Iness_ Acute psychosis l l
DrUgS“Odm.e' Drugs TSH nl RT3 1 or Poss hypopituitary
Metaclopramide) FDH, RTH J ilf' \l,
‘l’ ASA NTIS LH, FSH, PRL,
Goiter + T3nlor 1 13 | Dilantin Testosteron
Other med
Ab + l' e,
1' FDH Psychosis Propranorol ECstr(t).geT,
RTH (usually Steroids ortisol,
Probably T4 Rx transient) Amiodarone Ob ”
. , serve ,If
Hashimoto Therapy
5 ¢ 4 ‘l, Consider
Fam. Hist Pregnant( . e.g. ITT,
v IEF+ usually Adjust GNRH, TRH,
T4 replacement Alb ppt + transient) treatment
Check dose \ll v
Fam. Hist
Ab -
FDH Abnormal T3 suppression Treat
‘1, Hypopituitary
T4 treatment
(normal) RTH No.1




g

Management of a thyroid enlargement

!

fT4 , TSH, Exam

l

See M

NG algorithm

multinodular

Endemic

v

Symptomatic

Asymptomatic

T4, Surgery,
131|

Observe, T4,
lodine

Ab Asymetric, nodular
2 2 l'
fT4 | ,TSHT,Ab+ | | fT4 |, TSH T, Ab + US, TSH, Scan
. 2 2 l
Probably Probably TSH |, TSH nl
Hashimoto’s Grave’s single or
l, l, multiple
See possible | v
hyperthyroidism or Scan FNA(S)
treatment algorithms /
2
Surgery, See
131 nodule
algorithm
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Painful or Tender Thyroid Grand Evaluation

!

Painful or Tender Thyroid exam and US if possible

|

Diffuse goiter

MNG or Single Tender Nodule

\

RAIU,fT4,TSH, Ab ,WBC,CRP,Tg

!

|

!

Possible Necrosis,

Swelling and

—W

?Acute Thyroiditis, Lymphoma, Cancer

TSH,fT4,Ab,WBC,FNA,US,CT

Observe
CRPT, RAIU nl RAIU 1
WBC T or nl fTanlor |, T4 1,
RAIU<3% TSHnlor 1 TSH | Resolves Does not resolve
fT4 1 ,TSH |, l' ¢ \l: TSH,fT4,Ab,FNA,US,CT
Tg 1
euthyroid Toxic Follow
l ‘1’ ¢ | Acute thyroiditis
S.A.T. Hashimoto’s . Cancer o
9 mphoma
\E Probably benlgn ‘l, ymp
Grave’s
Pain Persists, ‘l'
Consider FNA Operate
/ Follow Antibiotics
Drainage
Hashimoto’s ? \ ?T4 Rx v
T4 treatment Lymphoma Cyst
‘L \l, Chemo
Observe X-ra
?Steroids . Other algorithm y
?Resect for pain Appropriate

IR%

Anaplastic Other
Ca Dx
?0pe
Chemo
X-ray
No.4




Possible Hyperthyroidism: Diagnosis: fT4, TSH, (and T3)

! ! !

fT4 nl 141,131
fTa 1 ,TSH | fT4 1 TSH nl i
TSH
or 1
Y v v v y ) sezos |l
Diffuse Single or PTrﬁs:‘;zt ?Postpartum ?sonkazabl Thyroid nl fT3 nl \l'
: ' ec
goiter Multiple function,nl ?S.AT. Or small h 4 SITSH
Ab + nodules ‘fl'l ?12 induced l' Ab- f13 |
¢ ?Transient ‘l’ ll
US hCG T, Ab-, thyrotoxicosis TRAb+, T4 Rx
-sean vomiting ‘1’ FH, ?Factitious FDH Subclinica Familial history
Graves’ \1, Neonatal ?Struma oAate. | Pituitary MRI
SycnosiIs
disease : ‘1’ RAIU<5% Graves ovary At:lto o Hyper- TSH @ gene.
Toxic Hyperemesis \L T4 fh}.’,r.‘li.diﬂ.‘?. Test T3 suppression
l, nodule syndrome l’ v i
i i TRAb Tg l v
Treatment ‘1, leferfentlate rol FH Evalyate Proprar?orol e GRTH
On history, , Patient Steroids same Dx.
Supportive °TSHR Amiodarone
exan, mutation «' Rarely NTIS ?Treattmen
l, Ab, course RAIU @
See text
T3 elevated Scan TSHoma
Possible ATD
Tx

No.5




Possible Hypothyroidism: Diagnosis: fT4, TSH and Ab

—

!

fT4 nl, TSH nl,
Ab +,
Diffuse goiter+/-

fTanl, TSH T,
Ab +/-,
Diffuse goiter+/-

I

Y

Hashimoto’s
No Rx required

Sub-Clinical
Hypothyroidis

T,

!

“~\\\\\\$‘

fT4 |, TSHnlor 1,

PO 1 A
fTantor |

! 1

See Possible
Thryotoxicosis
Algorithm

Diffuse goiter+ Ab -
Ab+ Ab- Possible On Drugs
Hypopituitary ASA
l Dilantin
Dopa
Hashimoto’s Steroids
Hypothyroidism NSAIDS

See
Hypothyroidism
Treatment
Algorithm

I

T4 treatment

v

v

\

Consider
Metabolic defect
Drugs
SAT
Destruction
Ab- Hashimoto’s

LH, FSH, PRL,

TSHnI

Testosteron
e,

Y

Estrogen,
Cortisol,

No
Rx

4@:?%*

!

Consider
e.g. ITT,

GnRH, TRH,

See other
Algorithm

l

Treat
Hypopituitary

Serious
llIness
T3
RT3 1
or nl

NTIS

A 4

Consider
Therapy

No.6




Single Thyroid Nodule Management

Possible Single Nodule

% Y

Clinically Toxic Nodule

<5mm 0.5-1cm,FNA || Not palpable, >1cm, FNA l
‘1' If desired ¢
- RAIU, TSH, fT4
Follow by US US, FNA, TSH, fT4 V-
/ l, l \ Ablative
Cancer or — Non- Therapy
No growth || Growth suspicious Follicular neopl @i%mﬁ'
ollicular neoplasm R _FNA
l’ \L ‘L Consider genetic €
Cytology(BRAF) 2-5yr* Repeat once Consider
Follow FNA Operate CySt resection
?Resect Benign ‘1,
. . R t
Risk increased Con!lider FNA ™ S::Scpmon —>{ Resec
1. X-ray history - \l, \ of —ancer
2. Family history Re-FNA e T4 Rx
3. Nodes 2
\ 4 X
4. Growth ow v N\
5. Male Recur Cyst/Solid Check cytology
6. Age<20, >60 v ‘1, / \
7. Pain serial US ?Resect Growth Same/Smaller
8. Hoarseness ‘1’ l,
Operate Follow

*Re-FNA sooner if FNA does not fit the
clinical diagnosis or the specimen is scanty.

No.7




What is the Correct Thyroxine Dosage

TSH, fT4
Replacement Pregnant Nodule Resent Ca. Presumed cured cancer
Multi-Nodul
On T4 N Current Ca. l
l ugﬂg_ressmn i
L U/ml :
el 0 Increase TSH 0.2-1 £ U/ml Medical fT4nher
TS TIrMoT U
Sioceiad fTanlor 1 Problem
' A
0.4-2.5 or
3uU/ml
Trimester specific
Hmesi-padic Value and TSH 0.4-1 TSH <0.1 ¢ U/ml
Duration uncertain U U/ml fTanlor 1
Review each See Text Tl
4-6 weeks

No.8




Possible Thyroid Eye Disease

Exophthalmos

Clearly Graves’

l

Consider oral or IV Steroids + 131|

Treat hyperthyroidism

Dx Uncertain

!

MRI, CT, TSH, fT4, TRAB

! !

Consider Thyroidectomy Graves’ e ClEnents
/_ ‘l, \ No Disease
Minimal Moderate Serious Progressive \ l
‘l’ Local or Specific
: Consider _thyroid treatment
. Steroids,X-ray € ablation
Protection Consider 131] + Steroids \l,
Lubricants ‘l’ 131
Diuretics X-ray . or Surgery + I Foll
T Decompression oflow
arsorrhaphy Th
Cosmetic Surgery SUEIR ‘l’ Consider
_ Rituximab
Corrective Immunosuppression
Surgery Plasmapheresis
Eye-muscle
SUrgery

No.9




Thyroid Cancer Patient Triage

Family History || Pressure || Hoarseness || History || Thyroid Cervica Metastases
Of Cancer Sx Pain of X-ray || Mass ?Thyroid
l l l / /6@@3
Suspicion of Thyroid Cancer ™ Positive diagnosi
other
Thyroid Disease
Dx of other
Exam, US, and chest X-ray Neck Disease
Thyroid Thyroid Nodes or Thyroid mass Metastatic
Mass Mass Mass only Distant Primary
+ Nodes metastases

See Thyroid Cancer Operations or Metastatic Disease Algorithms

No.10




Deciding on an Operation for Thyroid Cancer

Thyroid Mass

Thyroid Mass + Nodes

Neck Nodes or Mass

!

See nodule algorithm

FNA, US, ? 131 -scan

{

131] _scan, US, ?FNA

operation oreenv | _—1 Thyroid Op considered FNA or Biopsy
indicated indicated v ¥ e ~
l / Frozen Sect. FrozanSect. Thyroid Other
Cellular And _Aan
adenoma Op=benign Op—carr:qcer>1c .\ Ca [W(
T4 Rx ‘l’ \l' Invasive Dlesase Other Rx
—] A Final Path
Other Rx LOB+STT i b|_TinslPath Nodes Y
Lobectomy /7 _’ . Remove tumor and
/ metastases as possible
Final Dx=Ca TT or NTT NTT and
Nodes neg. €—— Central Node Node . -
See Papillary Ca<lcm Blopsy s i Invazve d5|s(,)ease
e>
Correct ‘1, Final Dx=Ca, Nodes + 131 gTh
Dosgge T4 Rx le Ablation \L Co-nsiZ(r-:-?'py
Algorithm optional 30-100mCi Thyroid Ablation > Radiotherapy

¥

TT=Total Thyroidectomy, NTT=Near Total Thyroidectomy

RAI Therapy cycle

See algorithm

No.11




RAl ablation and Therapy Cycle

Total Thyroidectomy or Near Total Thyroidectomy +- removal of tumor and mets

!

First Post Op treatment

TSH>30

T3 3 weeks, off 3 weeks

% dose protocol

rhTSH

Post Rx Scan+, tumor N1 or M1

!

T4 Rx 3-6mo.
with TSH T ,Tg<1ng/ml

!

N\

e

v

T4 Rx 3-6mo.
TSH T ,Tg 2-4ng/ml
Level uncertain

TSH T ,Tg

T4 Rx 3-6mo.

>4ng/ml

T4 Rx 12-24mo.

\

Or follow US

Repeat Scan 1-2x

TSH 1, Tg<ilng/ml

T4 Rx

!

Consider
Tg ,US

oy

!

v

Follow-up Scan

2-4 mCi 31| Whole Body Scan

T3 3 weeks, off 3 weeks

% dose protocol

rhTSH

v

T4 Rx 6-9mo.

2-4 mCi 131] Whole Body Scan
(?optional)

A

Thyroid ablation

o

No tumor found
or resectable

Whole Body Scam,

US,CT,MRI
?PET, bone Scan
Resect if possible

¥

100-200 mCi 31|

?0Other Rx

Tg>4ng/ml
Consider Repeat

Follow

v 30-50mci 131
Ablate 30-150mCi 3| T
Dependent on tumor stage
RAIU
‘1’ Thyroid only
Invasive disease
RAIU in tumor
Distant Mets
\ Potentially 75-200mCl
treatable lesion [ =9 131} 5can after Rx
T T4 Rx 3-6mo.
Repeat 3
imaging Consider other Rx
us, Tg, Chemotherapy
31, surgery, Thyrosine Kinase
> or X-ray inhibitor
For growth ?? Immunotherapy No.12
>




Evaluating metastatic cancer, possibly from Thyroid

Thyroid mass +, metastases, FNA+

Metastatic disease, ?Thyroid

!

! I

Thyroid Op ——

N\ e x

Solitary Met Multiple Mets
Excision
} l
131 Scan 131 Thyroid Ablation
Therapy And Therapy

No RAIU

RT, ?Chemo

Immunostain+, Immunostain-
Tel Scan or US-

Tg+ Tg-

/

Tyroidectomy
For diag and RAIU

/ !

Other diag 2mCi Body Scan
Other Rx l l,
Scan+ Scan-
pd v
RAI Therapy Other Rx

No.13




Postpartum Thyroiditis Diagnosis and Management

Suspect PPT, test TSH, fT4 and anti-TPOAb or anti-TgAb

A l l

TSH >4.0 ¢ U/ml TSH >4.0 ¢ U/ml TSH 0.3-4.0 TSH <1 ¢ U/ml
fT4 nl, Ab+/- fT4 | , Ab+/- pU/ml Ab+
fTA nl Abhi
i l' TP AT A l'
Subclinical Possible AITD Repeat TSH T4 1 fT4 nl T4 |
Hlypothyroid HJypothyroid In 3-6 months
1' 1' | Diagnose Hyperthyroid | | Possible Hypopituitary |
. .3-4. TSH <1 ¢ U/ml
L-T4 Rx < TEHU74m|O TSZ 8/3m£t0 | <1 #u/m | ? Subclinical
£14 | £T4 ) Hyperthyroid
Ty TR
'T ‘l' Excessive L-T4
Re-evaluate Folllow ‘T3 toxiFosis
In 3-6 months [ Consider Toxic thyroid nodule
Tapering T4 Rx Note: Gluncocort!cmds
‘1’ Prior PPT episode OB
Family history of autoimmune disease
Repeat TSH Or thyroid disease
\1, Positive anti-TPO or anti-TgAb
Diabetes
TSH >4.0 TSH 0.3-4.0 Goi
” o 5 | oiter
I Depression
Eolllow Signs and symptoms of thyroid disease

No.14




Hyperthyroidism Management with Antithyroid Drugs

Hyperthyroidism-Graves’ Disease

¥

Rx Antithyroid Drugs

Avoid PTU if possible
Mild-PTU 50mg 8h

)

4 weeks

v

TSH<0.5 ¢ U/m
I

—W&W—

Continue or
Increase
Antithyroid
Drugs

!

4-8 weeks

Test TSH and fT4

Y

TSH<0.5 ¢ U/m
I

TSH<0.5 ¢ U/m
|

fTA | o

fr!:/l nl

TTSFOW

Reduce dose
or add T4

v

Monitor Every
1-2 months:

Reduce dose Progressively
if TSH and fT4 normal

y

Monitor 3-6 and 9-
12 Months,

then annually

¢ Discontinue Drugs

after 12-18 mo.

-MMI 10mg 12h
Severe-PTU 100-150mg 8h
-MMI 20-30mg 12h

TSH>0.'_i'> 1 U/m 3 Sigr‘1$ f)f
remission
fTA nl or | 0w
TT TMTOT TOW l

Reduce Dose
after 6-12 mo.

No.15




Managing Primary Hypothyroidism

TSH>4.0 4 U/ml, fT4 low or nl

v

Patient 15-50 years

v

!

L-T4 50-100  g/d, 4-8wk

!

Patient >50 years or

known/suspected Heart Disease

v

L-T4 25-50 ¢t g/d, 4-8wk

!

Repeat TSH
l A ‘l‘ A l
TSH >4.0 £ U/ml TSH 0.4-4.0 TSH <4.0 1 U/ml

v

T

Increase L-T4
dose by

Increase L-T4
dose by
12.5 1 g/d

12.5-25 1 g/d

v

v

6-8 weeks

TSH 0.5-2 £ U/ml
Continue dose

v

v

Decrease L-T4
dose by

12.5-25 u g/d

v

6-8 weeks

Repeat TSH annually
Or when Symptomatic

See also:
Correct Thyroxine
Dosage Algorithm

No.16




Scanning after Ablation

>6 mo. Post-op and post-ablation

/

!

Low Risk and Tg on T4A=1ng/ml

!

Whole body Scan and Tg e

High Risk or Tg on T4>2ng/ml

A 4

One Year

Scan negative

% dose T4

Tg =1ng/ml Pu—

T3 3wk, off 2-3wk

No clinical disease

rhTSH
Then 31| Scan

Scan Neg. Scan +
Tg =1ng/ml || Tg>1ng/ml
(Or other arbitrary level)

e

Scan and Tg neg.
1-2 X

!

Annual exam
Periodic
Neck US, Tg testing

Scan + or
Tg >2ng/ml

(Or other arbitrary level)

Review Exam

!

CXR, US, MR, chest CT
Bone scan as needed,

Probable 131| treatment
After withdrawal scan

(Individualize for RAIU in Thyroid
Bed only)

Consider 131, Surgery

v

See Cancer algorithm

Persistent RAIU or elevated Tg

No.17




Neonatal Thyr0|d Dysfunctlon (Part A- See also Part B and Part C)

hyperthyr0|d|sm

Abnormal results on screening
clinical sign of thyroid abnormality
Or TSH, fT4, T4 abnormal

!

!

If <6 months, evaluate

Replace T4 until

Transient within 2 days CNS mature
hypothyroidism ‘l’ ‘l’
with prematurity,
" , : e——— TSH, fT4, T4, Ab, US |e— Stop T4 4weeks
HIiNess Normal’ or
l ? Hyperthyroidism
141,131, Normal or Hy-/pothyroid
Tests nl Thyroid ectopic or absent
_ TSHnlor 1
in 4 weeks TSH o nl ?Hypotyhyroid ?Hypotyhyroid l
l, \l' fra l, fral,731,TSHT See part B
Observe TSH | with high | l
. . Clinically euthyroid Pituitary or TSHR mutation Ab+
Clmlca”y Or Hypothyroid Hypothalamic I"metabolic Maternal AITD
't@iil‘é ‘l, Defect defect l'
TSH mutation
PRTH
¢ GRTH AITD
See part C e e
TR beta sequencing
No.18




Neonatal Thyroid Dysfunction (Part B)

hyperthyr0|d|sm

Abnormal results on screening
clinical sign of thyroid abnormality
Or TSH, fT4, T4 abnormal

!

!

If <6 months, evaluate
within 2 days

Replace T4 until

CNS mature

!

!

TSH, fT4, T4, Ab, US

|

Stop T4 4weeks

!

Exam nl Exam nl

T4 |, fT4 nl ,TSH

T4 1, fT4 nl ,TSH nl

?Hypertyhyroid

fTa1,737,TSH |

! l

/o

Presumed TBG |

Presumed TBG |

Ab-
Familial history +/-
Mild onset

Ab+

Maternal AITD

‘l’ Consider TBG, l

FDH, antibodies,
estrogen,
Abnormal TTR or

Exclude ASA,
Dilantin

Ab to T3 or T4 albumin

!

TSH-R

activating mutation

Graves’ disease

No.19




?Congenital Hypothyroidism (Part C)

Only TSH 1

Thyroid absent

]

4 4

1

A 4

US, RAIU, |-Scan

\ 4

_ RAlE
or 1

/

!

or ectopic Thyroid present or ectopic :
‘1' KClO4 discharge test
Absent Ectopic Ueg | !/ \
‘1' N
Peroxidase RAIU 1
Salivary/Serum 1-123 )
Among Among Causes Urinary lodide Defect Rapid
Causes TTF1, ?Pax8 l: \ fu;rmrnkg,‘@r
Pax8, TTF2 mutation . : . 4.
, / S — Hearing Hearing Deiodinase Tg
Urinary lodide . : Normal abnormal
Goiter S/S ratio>4 TPO defect Pendred’s defect defect
Very elevated S/S ratio<4 ‘1’ l l
TSH |
Pit. of TSH 1 Urine, Serum Abnormal
Excess lodide NIS Hypgt?a'i‘mic TSHdriceftor lodothyrosine Serum
erec erec
(Rare) defect TRH defect mutations lodoprotein
TSH mutation TTF1, Pax8,
MRI, Pituitary — Pit1,HesX1,Propl Gs alpha No.20
eSS
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