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A 39-year-old woman with

Recurrent Pregnancy Loss and
Altered Thyroid Function Tests




Patient ID

* 39-year-old woman

* Born & live in Qazvin
* Source of History : patient

* Education: Master of Marketing Management

* Occupation: Director of the airline agency




Chief complaint

Recurrent Pregnancy Loss and Altered Thyroid
Function Tests




Present llIness

A 39-year-old woman

The first time in the checkup tests 5 years ago, She noticed high TT3 and TT4 in the Presence of
normal TSH

No history of tremor, palpitation, profuse sweating, heat intolerance

I S

7 months later, the tests were rechecked:

Laboratory ES s
TSH 4.03 3.79
T4 19.22 19.4
(ng/dl) (ng/dl)
(5-14) (5-14)
T3 3.04 348
(ng/ml) (ng/dl)
(0.8-2) (83-200)



Present llIness

referred to an endocrinologist: Additional tests and family investigation were done and the
results of the father's tests were similar

I

Labora lg
tory
TSH  4.33

T4 233 (60-160) (nmol/l)
T3 3.5 (1.3-3.1)(nmol/))
FTI 264 .8 (60-160) (nmol/l)



Present llIness

A year later, the decision to get pregnant again: Three consecutive miscarriages at 11, 8 and 8
weeks

Aerthe first miscarmase: - | T

TSH 1.7

T4 24 (5-14) (ng/d)
T3 2.8 (0.8-2)(ng/ml)
FTI 18.4 (5-14) (ug/di)

Anti-TPO 63 (0-34)qu/mi)



Present llIness

In the third pregnancy, at 5 weeks :levothyroxine is started (250 mcg/weekly) s—
Miscarriage at 8 Weeks cummp Continued [evothyroxing e Cardiac arrhythmia: AF

s kot pregran)

TSH 2.74
T4 22.7 (5-14) (ug/dl)
Anti-TPO 107.3
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In the fourth pregnNancy ey Miscarriage at 8 weeks ======p Evaluations for
hypercoagulation states and autoimmune diseases and hysterosalpingography
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ANA 0.17
Anti dsDNA 0.16
rm Antibody ——  Negative

Anti Thyroglobulin Antibody H ~ 277.00
Anti TPO-I5G H 175
Anti lupus LY

Anti Thrombin III 120

B2 Glycoprotein |gM —— 021

B2 Glycoprotein Ab(IgG) — 024
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1401/9/26

T4 23.19

(ng/dl)
(5-14)

fT4 1.56

(ng/dl)
(0.9-1.7)

TT3 (ng/ml) 2.83
(0.8-2)

T3 3.6

(pg/ml)
(2-4.4)
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Dynamic Pituitary Study M.R.I:

With and without I'V contrast
Protocols: Multiplanar images at different M.R.1 sequences.

Dynamic Pituitary Study M.R.I reveals:

| vascular structures are normal.

Cerebral ventricles and major intracrania
d 7/8 nerve complexes are normal.

Parasellar regions, orbits, optic nerves an
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4.03 3.79 4.33 2.74 3.03 2.02 3.59 1.94 2.47 4.47
T4 19.22 19.4 233 24 22.7 22.64 24.8 24.8 23.19 23.77
(ng/dl) (60-160)
(5-14) (nmol/l)
fT4 1.69 1.56 1.48
(ng/dl)
(0.9-1.7)
TT3 3.04 348 3.5 2.8 2.83 3
(ng/ml) (83-200) (1.3-3.1)
(0.8-2) (ng/dl) (nmol/1)
fT3 3.6 3.6
(pg/ml)
(2-4.4)
FTI 264.8 18.46 19.07 16.06
(ng/dl) (60-160)
(5-14) (nmol/l)
Anti TPO 63 107 173 116




Father
(77 yr)

Mother
(77 yr)

Brother 1
(52 yr)

Brother 2
(49 yr)

Brother 3
(44 yr)

Daughter
(6.5 yr)

0.43

0.9

1.07

0.9

2.05

20 (pg/dI)
(5.1-14.1)

130 (nmol/l)

(60-160)

7 (ug/dl)

8.5 (ug/dl)

7.85 (pg/dl)

12.3 (pg/dl)

1.5 (ng/dl)
(0.9-1.7)

15.7 (pmol/l)

(9-19)

1.37 (ng/dl)

1.45 (ng/dl)

1.35 (ng/dl)

1.5 (ng/dl)

2.45 (ng/ml)
(0.8-2)

0.9 (nmol/l)

(0.8-2)

1.5 (ng/ml)

1.4 (ng/ml)

1.46 (ng/ml)

2.31 (ng/ml)

3.4 (pg/ml)
(2-4.4)

2.12 (pg/ml)

(2-4.4)

3.4

3.2

3.2

13.

125
(60-160)

19.7

10.4

12.9

18




KELETI Anti TPO
1402 334

Patient 23.77 16.06 116

Father 1.4 20 1.5 2.45 3.4 13.60 4.2




Past History

PMH: Migraine

DH: Sumatriptan (PRN)
Aspirin 80 (Daily/ After the third miscarriage)

Letrozole 20 (Since three months ago)



Family history

She was born of a consanguineous marriage

3 Healthy brothers




ROS

NEGATIVE POSITIVE

Palpitation Headache

Weight loss
Tremors

Anxiety
Insomnia
Irregular menses

blurred vision



Physical Exam

General appearance: A 39 y/o female, Awake & alert

Body Weight: 64 kg , Height: 159 cm, BMI = 25.39 kg/m2

BP: 120/80, PR: 74

Thyroid: NL size & Rubbery, No palpable nodule



Problem list

Recurrent Pregnancy Loss

TSH: NL,{TT4 (1.3-1.7 ULN), { TT3 (1.4-1.7 ULN),TFTI (1.18-1.3 ULN), NI FT4 and FT3
Anti TPO: +, Anti Tg: +

Family History:+

Euthyroid Hyperthyroxinemia




AGENDA

DDx Of Euthyroid Hyperthyroxinemia

FDH and Risk of Miscarriages
Thyroid autoantibody positivity and Risk of Miscarriages

Plan



DDx Of Euthyroid Hyperthyroxinemia

» Euthyroid Hyperthyroxinemia Due to Binding Protein Abnormalities

Familial dysalbuminemic hyperthyroxinemia
Abnormal TTR bindindg of T4

Hereditary TBG excess

» Anti-T4 immunoglobulins

> RTH

The most liklely Diagnosis:

FDH



Other

T3IrT3 FT4 Common
Defect T4 T3 rT3 ratio TSH Dialysis Manifestations
RTHf] 1 torIN 1 N N or 1 T Tachvycardia, goiter
ADHD
RTHax MNMorsl INorsl Nslli 1 Norsl Norsl! Growth and mental
1 T 1 delay, constipation

TSHoma 1 T 1 N sl t or T Thyrotoxicosis

N
MCT8mut Norl 11 11 Tt MNorsl 1 Neuropsychomotor

1 retardation
SBP2? mut? 1 1 t 11 Norsl 1t Growth delay

1
FDH (ALE 1 Norsl 1 1 N Nort None

muit) tb

TBG excess 1 T T N N N MNone
Acute NTI 1 11 1 1 N N ort Wariable depending on

illness




Familial Dysalbuminemic AHyperthyroxinemia

Gain-of-function sequence variants in the ALB gene increase the affinity

Major clinical consequence of altered TBP is that of misdiagnosis

N-Terminal

Effect of FDH on total & free hormone assays: both assays can return high results

Effects on f7H assays are method dependent and artifactual

The Thyroid. Lewis E. Braverman. 11t Edition.



Familial Dysalbuminemic Hyperthyroxinemia

The clinician must be wary if the free T4 result by any method does not agree with the clinical
state and the TSH: Another method should be used to estimate the free T4




Familial Dysalbuminemic Hyperthyroxinemia

Caveats in the interpretation of FTI (labeled T3) results:

(1) In cases of familial dysalbuminemic hyperthyroxinemia (FDH)

(2) In the presence of endogenous antibodies directed against T3

(3) Insick patients




T3-resin test in familial

dysalbuminemic hyperthroxinemia

Normal T3 resin test T3-resin test in TBG excess
T3-resin test in familial dysalbuminemic

hyperthroxinemia Normal T3 resin test T3-resin test in TBG excess

713




Familial Dysalbuminemic Hyperthyroxinemia

The prevalence of FDH is dependent on the population studied with high prevalence in Hispanic
populations (1:55 to 1:100) and 1:10,000 in Europeans, but very rare in Asian individuals

The Thyroid. Lewis E. Braverman. 11t Edition.




TABLE 1 | Molecular, clinical, and ethnic characteristics of familial dy=salbuminemic hyperthyroxdnemia (FOH-T4) (1-20) and FOH-T3 (21) causing mutations.

No. Mutation Basa change® Total T4 Total T3 Total rT3 Persons Country Ethnicity Rafarance
(pg/dL)” {ng/dL)* (ng/dL)" (familias)
1 R218H C.T20GE=4 13.3-21.56 103218 21.3-44.2 21 {8 LUSA Mainly Eurcpaan (25
2 R218H C. T20E=A MNE ] Ml 3{3) HI, USA Caucasian (32
3 R218H C.T20GE=A4 15.4 147 28.6 221 USA Amish (Swiss) (20
4 R218H C.T20GE=4 15.4-18.8 130450 Ml 11 Taivwan Chinesa (33
5 R218H e B 15.6 138 26.9 2 (1) Fuarto Rico Hispanic (31)
B R218H e B 14.9-20.0 Ml Ml 7 Hong Fong Chinesa (34
T R218H C.F20GE=A 18.5 Ml Ml 1{1) Cranimark; Drainish (Z8)
B R218H C.F20GE=A MI Ml Ml 4(4) VWastom Europs MI (25)
Q R218H 205G 13.7 119 43.6 1{1) US5a MI (27)
10 R218H C. T20E=A 14.6 ] Ml 2{2) Mow Jaaland’Sn Lanka Caucasian'MI (14)
11 R218H C. 2054 14.5 L8 8] Ml 3 ({1) Kiorea K.orean (2]
12 R218P C.F20E=0 182 225 164 G (1) Japan Japanaso (2T
13 R218P C.F20E=0 M Ml Ml 2 (2 Japan Japanaso (28]
14 R218P C.r 250 102120 214312 156177 4 (1) Switzer-land Swiss (299
15 R218P C.r 250 oo 338 Ml 1{1) Japan Japanaso (40
16 R218P C. 250 =3 337 Ml 3 (1) Japan Japanasa (41)
17 R218P C. 250 24.9 232 Ml 4 (3) Japan Japanasa [42)
18 R218P C.F25E=0 et ML Ml Ml 1{1) Japan Japanaseo (43)
19 R2185 . P24 a5 288 86.2 2{1) Canada Bangla-deshi [3-1]
20 R222| C.737G=T 16.9-23.5 -4 -4 S04 4 SomalirCroatian (45)
™ LEGF C2BAT=0C 8.4 266 Ml a) Thiailand Thiai (4]

*Codon numbaening according fo HGVS rles and basad on the cONA sequence NW_0D0E 77 12,
ENormal concentration: 4.5-12 ugidl (55144 nmol).
hormnal concandrafion: 90-780 ng/al {0.9-2.8 mrmaol/L).
“Morma’ concantration: 1532 ng/dl. (0205 nmall ).

=g irformation avaiahio.

TT4: 19.2-24.8 pg/d|

TT3:280-348 ng/dI

Ulrich K-Hansen. Clinical. Genetic, and Protein Structural Aspects of Familial Dysalbuminemic Hyperthyroxinemia and Hypertriiodothyroninemia.,

Frontiers in Endocrinology. (2017) 8: article 297.



TABLE 2 | Summary of mutations and phenotypes.

Mutation Factors by which hormone concentrations are
increased?

Total T4 Total T3 Total frT3
R218H 1.1-1.8 0.6-1.2 0.7-1.4
R218P 8-15 1.2-2.1 5
R218S [ 1.6 2.4
H218C8 - B - TT4:1.3-1.7
R222| 1.3-2.0 NIe 40-70
L66P 0.7 1.4 NI TT3:1.4-1.7
L66VP - — _

aConcentrations are related to the upper limit of the normal concentration range.
bThese variants are included in the Exome Aggregation Consortium Website (47),
but they have not been reported to case FDH-T4 or FDH-T3.

“No information available.

Ulrich K-Hansen. Clinical. Genetic, and Protein Structural Aspects of Familial Dysalbuminemic Hyperthyroxinemia and Hypertriiodothyroninemia.,

Frontiers in Endocrinology. (2017) 8: article 297.



FDH and Risk of Miscarriages

e I e <L -
m O L - |:k$<|>*|:|—$4>:k ? ;z:l
L Ot Sl L

i1

32% (95% Cl 16-54%) of FDH women -Albumin gene variant (R218S)- experienced miscarriages at a rate that was
substantially higher than the spontaneous abortion rate reported in the general population in China (7-14%)

Shuiging Lai. Familial Dysalbuminemic Hyperthyroxinemia (FDH), Albumin Gene Variant (R218S), and Risk of Miscarriages in
Offspring. Am J Med Sci 2020;360(5):566—-574.




i

b

. Reproductive

- Ernndocrirne

Thyroid autoantibody positivity and Risk
of Miscarriages

While the impacts of overt thyroid dysfunction on feto-maternal morbidities have been clearly
identified and its long term impact on childhood development is well known, data on the early
and late complications of subclinical thyroid dysfunction during pregnancy or thyroid
autoimmunity are controversial. Further studies on maternal and neonatal outcomes of
subclinical thyroid dysfunction maternal are needed

Trar J Reprod Med Vol 12, Vo, 7. ppr 387-396, Juily 2015

Review article

Thyvroid dysfunction and pregnancy outcomes
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Fereidowun Azizi® AL

Abstract

Background: Pregnancy has a huge impact on the thyroid function in both healthy
women and those that hawve thyvroid dwyvsfunctiom. The prevalence of thoyvroidd
dysfunction m pregnant women is relatively high

Objective: The objective of thaus review was to increase awareness and to provide a
review on adverse effect of thyroid dysfinction includinge hyperthyvroidisin,
hyvpothyvroidism and thyroid agtoimmune positivity on pregnancy outcomes.
MhIaterials and Methods: In this review, MMedline, Embase and the Cochrane Labrary
were searched with appropriate kevwords for relevant English manuscript. We used
a wvarety of studies, includinge randomirzed clinical trials. cohort (prospective and
retrospective), case-control and case reports. Those studies on thyvroid disorders
among non-pregnant women and articles without adequate gquality were excluded.




Thyroid autoantibody positivity and Risk
of Miscarriages

Although the frequency of miscarriage in the AT group was greater (4.8%) than in the controls
(2.9%), no significant differences were detected (P=0.181)

If thyroid function is adequately controlled, the presence and titer of thyroid autoantibodies
does not negatively influence gestation. Although not significant, suboptimal thyroid hormone
status seems to affect pregnancy outcomes more than thyroid autoimmunity

Francesca Orsolini,Thyroid Function Rather Than Thyroid Antibodies Affects Pregnancy and Perinatal Outcomes: Results of a
Prospective Study. The Journal of Clinical Endocrinology & Metabolism. (2022): 107, e4302—e4310.




Thyroid autoantibody positivity and Risk
of Miscarriages

Analysis of 22 eligible studies revealed significant association between
TPO-Ab and the prevalence of RM (OR = 1.85; 95% Cl, 1.38 to 2.49; P <.001)(n 2

3),

(OR=1.82;95%Cl, 1.13 t0 2.92; P =.01)
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Effect of antithyroid antibodies on wwomen with recurrent
miiscarriage: A meta-analysis
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Abstract

Problem:= The effect of thyroid autoimmuanity {T.201) on the prevalence of recurrent
miiscarriage (RMM) is highly debatable. No meta-analysis has been published in the past
decade to inwvestigate the impact of TAI on women withh R

Method of Study: Systemic literature search wwwas conducted on PubbMMed, Emmbase.
Cochranmne, and Wweb of Science database=s. English language literatures published
between 1993 and 2019 were selected. We assessed the relationship betwvween the
prewvalence of RM oand thyroid peroxidase antibodies (TPO-Ab) or antithyroid anti-
bodies (ATA) and evaluated the thyroid-stimulating hormone (TSH) lewvel imn TPO-2b—
positive wormen with RhM. WWe also obserwved the treatment effect with levothyroxine
(LT=2) for RM. Rewiew Manager 5.3 software was used to obtain the pooled odds
ratios ((OR).




Plan

Rheumatologic Consultation

Seronegative APS ——, ASA, LMWH
TSH in Pregnancy

Reimaging 6-12 month later
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