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Interpretation of puzzling thyroid function tests

Jee Hee Yoon, MD - Ho-Cheol Kang, MD
Department of Internal Medicine, Chonnam National University Hwasun Hospital, Chonnam National University Medical School,
Hwasun, Korea

With the generalized use of highly sensitive thyroid stimulating hormone (TSH) and free thyroid hormone assays, most
thyroid function tests (TFTs) are straightforward to interpret and confirm the clinical impressions of thyroid diseases.
However, in some patients, TFT results can be perplexing because the clinical picture is not compatible with the tests
or because TSH and free T4 are discordant with each other. Optimizing the interpretation of TFTs requires a complete
knowledge of thyroid hormone homeostasis, an understanding of the range of tests available to the clinician, and
the ability to interpret biochemical abnormalities in the context of the patient’s clinical thyroid status. The common
etiologic factors causing puzzling TFT results include intercurrent iliness (sick euthyroid syndrome), drugs, alteration in
normal physiology (pregnancy), hypothalamic-pituitary diseases, rare genetic disorders, and assay interference. Sick
euthyroid syndrome is the most common cause of TFT abnormalities encountered in the hospital. In hypothalamic-
pituitary diseases, TSH levels are unreliable. Therefore, it is not uncommon to see marginally high TSH levels in central
hypothyroidism. Drugs may be the culprit of TFT abnormalities through various mechanisms. Patients with inappropriate
TSH levels need a differential diagnosis between TSH-secreting pituitary adenoma and resistance to thyroid hormone.
Sellar magnetic resonance imaging, serum a-subunit levels, serum sex hormone-binding globulin levels, a thyrotropin-
releasing hormone stimulation test, trial of somatostatin analogues, and TR-8 sequencing are helpful for the diagnosis,
but it may be challenging. TFTs should be interpreted based on the clinical context of the patient, not just the numbers
and reference ranges of the tests, to avoid various pitfalls of TFTs and unnecessary costly evaluations and therapies.
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Table 1. Basic interpretation of thyroid function tests
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TSH Free T4 Total T3  Clinical diseases
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Euthyroid status

Subclinical hyperthyroidism
Sick euthyroid syndrome
Central hypothyroidism
Sick euthyroid syndrome
Primary hypothyroidism
Subclinical hypothyroidism
T ore 1 1 TSH-secreting pituitary adenoma
Resistance to thyroid hormone

Thyrotoxicosis (Graves' disease is the most common cause)
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TSH, thyroid stimulating hormone.
¥TSH may be slightly increased in central hypothyroidism.
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Table 2. Drugs affecting thyroid function
o ffecing 1 AAE whEsjo} Aol mTelE S
Mechanism Drugs So| gjEEo|7] WjEolc} Reverse T3
Decrease TSH secretion Dopamine, glucocorticoid, octreotide 7]‘ 57]‘3}13 7l—tﬂ;<]1:]-oﬂ EOO] T A
. ) s ) ) . o Hg A =°| |2 T
Thyroid hormone secretion Decrease: lodide, lithium, amiodarone, aminoglutethimide
Increase: lodide, amiodarone Qo) 2k XS] R] o=t}

Inhibition of T4 to T3 conversion  Propylthiouracil, glucocorticoids, amiodarone, propranolol
Increased hepatic metabolism of ~ Phenobarbital, rifampin, phenytoin, carbamazepine

thyroid hormones 4, =2 Ak
b | oo
Thyroid hormone transport Increased TBG: estrogen, tamoxifen, raloxifene, methadone, .
mitotane, fluorouracil tloFst okFEo| ZFAFA 7|50 3RS
Decreased TBG: androgens, anabolic steroids, nicotinic acid, .
glucocorticoids % 4= It (Table 2) [5,24]. Eabgl, 28|
Displacement from binding sites: furosemide, heparin, mefenamic
acid, salicylates 2o|E, SEH QERO|E (octreotide)i=
Decreased T4 absorption from Aluminium hydroxide, ferrous sulfate, sucralfate, cholestyramine, gRo= HPE AAISI= okx
gastrointestinal tract proton pump inhibitors, cation exchange resin o] TSH 2HIE @Alshs oA
Induce thyroid autoimmunity Interferon-alfa, interleukin-2, immune check point inhibitors olch EAJmA| ol ofn] @ T2 (amio—
Destructive toxic effects (various  Tyrosine kinase inhibitors (sunitinib, sorafenib, pazofanib, .
mechanisms) axitinib, vandetanib, cabozantinib, imatinib) dafone)—% 7‘1101] i@'% lx'f:‘% [ec
TSH, thyroid stimulating hormone; TBG, thyroxine-binding globulin. ?@[—Eol: ‘}l T4—T3 ;ﬂ%]' ﬁ 11]7] %j‘%‘ %EH
WA S S 92 & 5
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Table 3. Serial thyroid function tests results of the case 1 Table 5. Thyroid function test results of the case 3
On Test Results
4 Months ago 1 Month ago presentation
Free T4 (0.9-1.7 ng/dL) 0.028 0.49 1,57 free T2 (09-1.7 nglcl) .
T;e: 04 45 : U’}Q ) 12'9 6.37 1.08 Total T3 (60-160 ng/dL) 207
4-4.5 plim . : : TSH (0.4-4.5 uU/mL) 6.68

TSH, thyroid stimulating hormone. o .
y 9 TSH, thyroid stimulating hormone.

Table 4. Thyroid function test results of the case 2

Test Results 3 =% F2EE AL S71E 8l FA7 s s i
Free T4 (0.9-1.7 ng/dL) 0.61 x| Aoolt) Z2A 77| A B0l A TSHE W)
Total T3 (60-160 ng/dL) 220
TSH (0.4-4.5 uU/mL) 12 L, AAJolAY ot S 4= QleH15].

TSH, thyroid stimulating hormone.
2. F27EIE 2248k= &l 28F 320 oY

o= Qlgk ZRYe] el AelHidl S 5-20mg ol YAl 285 324 olio] FRAYOR AHAQIuo A2y
o] oting: S5 49 streptavidn RN B8 B PPVIAA o) aslel Adlslgl
3 biotin®] AASHA Hof §2) PAMMBEEE jS 7, (Table 4), £18) T gAEelor} TSHE FHo2 3

L ToH S5l W Al WEREOR 5 A A ISIoS SIS 4 Ao £ 19 - ool
21 4= 9IrH28,29], ol ERAAS WIS AN Aol Al 71kl

TBG 37H2 % T4 % % T39) 371 A4zl (3AS)
of A3 154)) 94l FUP|R 248§ Ta A 5
O olA

= T= BFo] Sl A AMShe el T4 AARRE YA
7t Wshs I T 22 AT ks 2 Rhgeka] &
1. lefdat x)7|1E S45h= 60M| OfXt St &5 7KL §7] whizolth Al FRE7Tol| AlSigict
of 19 AFE AR Rgaf 329 g o R of 470Y H 53] & 4= e AR Aot
A A7 sAseS Aea mfd e EAl
= 58 5% 604 AR} 2Ape] IFFA 7S HAE Afoltt 3. ZYUME st ZZTIIM ZEM7ISTAL o[ 20|
(Table 3). oFAlE-8 & sfoFdat £4)717F HafA L= S 22M X}
e}, Foll TAAIEE USith A A7 IS HARIA f2 TAHE T AIAH AR A A E0] ol AlaRt 1
Th= i AR TSH S7h= AE6kA] $i9kaL #| el S4l X715 34 Aitolth(Table 5). 4% 159 cm, =77 71 kg
E-gof ol FAF 715 S & 4 ok & oj¢laL Foll FE=9] uwA AHdFel v f2
2] T4 H3kEs 2ad= Whshes ouldh TSH #HakH-2] T4 9 3 T37} o} TSH7} QA oot & Algo|ut 9
Td= 3ol ANE TSHF S71shs 7578 7341715415 518 TSHi= ot &2 RAHEI TSHE Hole 4=
S A7l Heh g gty gate] TSHYF A4dskA 5 TSHoma®t RTHE 7HEsfof 3ttt @4 SHBG= 44, =
7¥obA] eiokths A e o= Qlojok jitt, 354 wf A%t SHRA| 2715 G2 44, TRH A 5 TSH 455
A% £ 3 7t ol Al 27] WA EH o WY o Hol RTHE A3, 1A T 2284 et AW
Qe 4= AL HEkpA| A5G g 9 HelkrA = ol HARE AldYslY] Al 9, 319 CGC(Arg) —TGC(Cys) &
BEAAE Bl Ae TS Slaklnt, Bk A 54 Aol S =Relstelct, 5HE 287t Basks| oy &
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