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Differential Diagnostic Value of Total T3/Free T4 Ratio in Graves’ Disease and
Painless Thyroiditis Presenting Thyrotoxicosis
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Bong Hoi Choi?, Tae Sik Jung"?
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Medicine?, Inje University Haeundae Paik Hospital, Busan, Korea

Background: It is important to differentiate Graves’ disease from that of painless thyroiditis in patients with thyrotoxicosis. In this
study, we evaluated the usefulness of total T3 to free T4 ratio in making a differential diagnosis between Graves’ disease and pain-

less thyroiditis.

Methods: We reviewed medical records of thyrotoxic patients, who had been diagnosed with Graves’ disease or painless thyroid-
itis, from October 2009 to July 2011. We assessed clinical characteristics, serum levels of total T3, free T4, thyroid stimulating hor-
mone, thyrotropin-binding inhibitory immunoglobulin, and findings of " Technetium thyroid scan. We analyzed the total T3/free

T4 ratios between Graves’ disease and painless thyroiditis patients.

Results: A total of 76 untreated thyrotoxic patients “49 Graves' disease and 27 painless thyroiditis” were examined. The total T3,
free T4 levels and the total T3/free T4 ratios were significantly higher in patients with Graves’ disease than in those with painless
thyroiditis (P < 0.001). In the total T3/free T4 ratio > 73, the possibility of Graves’ disease was significantly higher than in painless
thyroiditis (sensitivity, 75.5%; specificity, 70.3%). The sensitivity and specificity of the total T3/free T4 ratio in patients with free T4
< 3.6 ng/dL have been increased (sensitivity, 100%; specificity, 71.4%).

Conclusion: The total T3/free T4 ratios was useful for making a differential diagnosis between Graves' disease and painless thy-

roiditis. (Endocrinol Metab 27:121-125, 2012)
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Table 1. Baseline characterisitics in patients with Graves’ disease and painless
thryoiditis

Graves’ Painless
Characteristic disease thyroiditis P value
(n=49) (n=27)
Age (yr) 395+ 118 482+ 160 0.028
Gender (male : female) 1:1 1:35 0.038
Total T3 (ng/dL) 394 £ 142 205 +£ 95 < 0.001
Free T4 (ng/dL) 498+206 312+122 < 0.001
Total T3/Free T4 84 £19 66 £ 14 < 0.001

Values are expressed as mean £ SD. A Pvalue < 0.05 was considered sig-
nificant.
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Fig. 1. Individual serum total T3/free T4 ratios in Graves’ disease and painless
thyroiditis. Total T3/free T4 ratio in patients with Graves’ disease was signifi-
cantly (P < 0.001) higher than that in patients with painless thyroiditis.

Table 2. Differential cut-off points of Graves’ disease from painless thyroiditis

AUC Cut-off Sensitivity ~ Specificity

(%) point (%) (%)
Total T3 (ng/dL) 909 228 918 815
Free T4 (ng/dL) 749 47 5.1 96.2
Total T3/Free T4 772 73 755 703

AUC, area under the curves.
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Fig. 2. Relationship between total T3/free T4 ratio and free T4 value in patients
with Graves' disease and painless thyroiditis. Upper-left areas above the line
represent the total T3/free T4 ratio of > 73. The ratios in the Graves’ disease
groups increased as the free T4 values decreased.
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Fig. 3. Individual serum total T3/free T4 ratios of free T4 < 3.6 ng/dL group and
free T4 > 3.6 ng/dL group with Graves' disease and painless thyroiditis. The
total T3/free T4 ratios were significantly higher in free T4 < 3.6 ng/dL group
with Graves' disease. Upper areas above the line represent the total T3/free T4
ratio of > 73.
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Table 3. Differentiation of Graves’ disease from painless thyroiditis according
to the free T4 levels

AUC  Cut-off Sensitivity Specificity
(%) point (%) (%)

Free T4 < 3.6 (ng/dL) 18/20 931 73 100 714
Free T4 > 3.6 (ng/dL) 3177 774 62 839 66.7

AUC, area under the curves; GD, Graves' disease; PT, painless thyroiditis.

GD/PT

7be 23, 5 e ghsel et 3 T3/6:2 T4 Hle] auC, T
4 Eo]iz 7} =QktH(Table 3).

[0

il

o] ATpEHE BEA 7Y 3l2bo] Hla)] Tao]H A
W epo] & T3/R2 T4 H7F fefabA =L, B3 8] T4 A7t
Fol AL &= Asto] ko] & T3/9-2] T4 H]7} E-20]

= AR Teol
5} OE]Ei 01]%7]— Q1ItH10-15]. Shige-
masa %[11]% lﬂﬂolﬂitoﬂ AR 17 -5 A 2 179
2 & 1ol 2] 7hs Aol
3 T5/T4 H] P? Agke] Zhdo]| -8R f-2] T3/T4 H]
£ aflo|E At B3 IPFARNA FEEE S Ho
wzol| 7 Agke] Zhdof| F7-8-514] ehrfar H sl
1R Tzumi 5121 lﬂlol—itg A} 697, -5/ A

> r
ok
X
)
o:;:

2

[0}

N

N,
nE =
o
. o

0 o]Arel 7

.‘_1—_0

Xl el T U 5 zw ou ob MY e
A AP B w3l §olsi Seow, §2 T3/T H7E o
ole1<] 73 SF14 249 Hs el ek sy o

2 78.6%, 7T 52.4%, B0 91.3%).
Yoshimura S{14]-& Kuma o4 Zglo|B Ao 2 Zchy 3}

2} 4877} LEA TP 0 & 2k 3k} 349, 123 To HY

olq glo|B Ao ke S 12087 FEd Pde R
ke 2k o2igs tiAe 2 7 ko] S 913t R-2] T3/T4 H]
off tisto] gtste] ol E ANy Bk 2] T3/T4 v|7} -5
A gbbol vlel] f-ofsHA| o1, Kuma HAoflA 2] T3/T4
H]9] ‘ﬂ%‘iﬂ Sl 242 771%, 58.8% %, Ito oAl R
T3/T4 8]9] QIZHE 9} Eo| = 717} 61.9%, 80.4% 2 2. 113} Tk

L OWOHH o] B AR 3R] F T34 T4 HIZF R A
A A vl oAl w3kt ols a4 A 24
O] Ao A gAYl O @0 SElREY Ea e T E AT} P
o} & T49] T3 Z1gho] o} Jglo|H A Shatof| vis) & T3
F37] 2o 2 Azt e A Bl el T4 SIEE 3.6

N

http://www.enm-kes.org

Lee SM, etal.

ng/dlg 71Eske] F O E Uiro] AWEH f2] T4 271 3.6
ng/dL w]kel Tglo]H AR Bkake} F T3/42) T4 vl 100202 &
MR 2] T4 A7} 3.6 ng/dL o]AFQl TLEo| B A Fhate] F
T3/2] T4 = 752 Wok=t, o] & Tart A4 0= 4o
A AAFE = g B3] F T3= PAMA 0]9)9] whx 2 Ao F T4Z
FE AgE]o) A=) wf ol {2 Tavt S7HE 2glo]B A 3t
Aol A= fre] T4 Z7F o] vlgte] & T3 7P 24| got &
T3/5-2] T4 8|7} 2 Ao 2 A7t}

2 Ao Telo| B AT Fg A IV S f1'h B T3/
2] T4 B]9] RIZHEQF So|tk= 27} 755%, 70.3% = UEFH=T, ©]
= Yoshimura Noh 5{14]0] X313} -G-8 T3/T4 B9} H|3t A =o]
ok ey G2 T4 207} 3.6 ng/dL mlgkel AL & 13/4-2] T4 H]
o] WA=} Eoml= Z17F 100%, 714% = S]], S8 T4 5%
7} 3.6 ng/dL mITEQ] -9 5 T3/f-2] T4 H7} &= Agke] 7o o
< -85 HolFSiot

B AR == % i Jr = o] A7)
7F AU A7 158 R B Mﬂ Z3gd 4= 9lo] *l7l°ﬂ
w2 IMA7 s AAE Ak Afol7F vehd 4= Qlet S =
PES 1% f-2] T3/T4 Blof] Bk A-toflA] 54 JJJ"&
31-90U7HA] 2] T3/T4 B|7} Z7Fstttr} o] $ Asst=
HYl=did), £ A= 02 2AP o] Ro|A FEA I
o] ¥y X717} v&sA] obof o|Ale] g4 AL A
=520l FakE & 7Hs/dol Slcks AlRde] Slek E3FHIRE
?lr | FHEE AL OF Aol oJate] - T49] T3 % 3} | A=
3 AR Qe F T3/4rE] T4 8|2 TA7E Ve 4= 9l
H5HA] Soko] 2o 7&*“*71”7“}01] FF=

s] WA= 4] EPE 7 Qiok
At Leo| B AT 2Ate) F T3/4-2] T4 H|7} F84
=

o&L

oN
2 J
mlm o o

o
i3
%

2d

r

=

Pz
T

JQ

715 A7t 5
T S o] 8elEol &

2

i)

[ -ll':] ol o>“ 1-01' o2

oL

<]
]
T 6
S
A HoAFE3et Al 270
d

AR Hlel =QUaL, 2] T4 3] 3.6 ng/dL B|Rke] VA=
Z 3Rpol| A = T3/3-8] T4 B]7} 73 (mol/L AFE A 87) 0|4kl 742
j_aﬂ ]H/\tﬂ,q 7].“:./\«10] ELE]— _%
/\]égfi_l— 047_]1,]- :Laﬂ ]H/\\:ﬂq oMl—X—l EA‘IO] Ej?‘ﬂ- Z }-/\ %:
55 SAAl F T3/ T4 HIE o]-8-8hd Ilo|H ARyt 7
4 WA ol =go] E Zle® Al

e %

HZ: PAAFEZ S Hol ShfollA] Teo]n 2gat REA
AP P 5 TR T4 WIS o3 5 91 Soh wx}
shoick

HiH: 2009 1095 E 20118 79717 EollA A7 5 AAE

WA LGAAL 2 A 220 Aasto] Tefo]b g
A BRHRE A e BAES O R sgict Bl

http://dx.doi.org/10.3803/EnM.2012.27.2.121



Total T3/Free T4 Ratio in Graves’ Disease and Painless Thyroiditis

S A8, A1 A 2t

il

o 715 oo} TR0 R

o

Znp: Jglo|EAY E2kn = 49)2] F T3/F2] T4 H|+=84 £ 19
(mol/L AHg- A] 100 + 23)= T34 IVAE Sk = 209 &
T3/1+8] T4 H] 66 £ 14 (mol/L AHg- A] 78 + 17)0f] B|gte] f-olsf
Al =4THP < 0.00D. LElo| B AHT}F R4 I S
ok % T3/3-2] T4 8|9] HHH-2 73 (mol/L A& A] 87)0|4L, Wizh
T 9 Eo|xl 747} 755%, 70.3%0]90tk &8 T4 4=3] 3.6 ng/dL
46 pmol/L) |qke] TAFEF o= & T3/72 T4 H|<]
THAE et o7} 782 100%, 7T14%E U -2 RIfEeL Bole s
Ho|3=S]et

ZE: Tdo|lB A ] F T3/52] T4 H|7H
of vlal =L, fr2] T4 5] 3.6 ng/dL w]¥Ee] 1
oAl F T3/5-2] T4 ¥]7} 73 (mol/L AH-&- A] 87) ©]
HAHO] 715 A4do] Atk g Hollth Ik
& AU o] B AR it EAJo] gt
Apol|A| & T3/5r2] T4 B E o] &5hH Lelo| B Aat
AQe] 7hde] Ego] F Aojrt.

)

i

A ZHAFA

-

FA

g_{;o
o,

mlo?{o_ll-ﬂ
>~y ol
o T iok
o X

i
olN
o ok

o

o}

o

re

r
>
e

1

N
=

i
O:

i
ol

LA

off
ox

N
ox

-
s

-

I
=l

—_

. Nikolai TE, Brosseau J, Kettrick MA, Roberts R, Beltaos E: Lymphocytic
thyroiditis with spontaneously resolving hyperthyroidism (silent thyroid-
itis). Arch Intern Med 140:478-482, 1980

. Schorr AB, Miller JL, Shtasel P, Rose LI: Low incidence of painless thy-
roiditis in the Philadelphia area. Clin Nucl Med 11:379-380, 1986

. Vitug AC, Goldman JM: Silent (painless) thyroiditis. Evidence of a geo-

graphic variation in frequency. Arch Intern Med 145:473-475, 1985

Cooper DS: Treatment of thyrotoxicosis. In: Braverman LR, Utiger RD.

Werner and Ingbar’s the Thyroid: A Fundamental and Clinical Text. 9th

ed. pp665-694, Philadelphia, JB Lippincott Co., 2004

. Costagliola S, Morgenthaler NG, Hoermann R, Badenhoop K, Struck J,
Freitag D, Poertl S, Weglshner W, Hollidt JM, Quadbeck B, Dumont JE,
Schumm-Draeger PM, Bergmann A, Mann K, Vassart G, Usadel KH:
Second generation assay for thyrotropin receptor antibodies has superior

N

(S8

b

N

http://dx.doi.org/10.3803/EnM.2012.27.2.121

125

diagnostic sensitivity for Graves’ disease. ] Clin Endocrinol Metab 84:90-
97,1999
6. Sayama N, Yoshida K, Mori K, Fukazawa H, Hori H, Nakazato N, Tani J,
Nakagawa Y, Ito S: Measurement of red blood cell zinc concentration with
Zn-test kit: discrimination between hyperthyroid Graves’ disease and tran-
sient thyrotoxicosis. Endocr J 45:767-772, 1998
7. Schott M, Feldkamp J, Bathan C, Fritzen R, Scherbaum WA, Seissler J:
Detecting TSH-receptor antibodies with the recombinant TBII assay: tech-
nical and clinical evaluation. Horm Metab Res 32:429-435, 2000
8. Vos XG, Smit N, Endert E, Tijssen JG, Wiersinga WM: Frequency and
characteristics of TBII-seronegative patients in a population with untreated
Graves’ hyperthyroidism: a prospective study. Clin Endocrinol (Oxf) 69:
311-317, 2008
9. Morita T, Tamai H, Oshima A, Mukuta T, Fukata S, Kuma K, Kumagai
LE Nagataki S: The occurrence of thyrotropin binding-inhibiting immu-
noglobulins and thyroid-stimulating antibodies in patients with silent thy-
roiditis. J Clin Endocrinol Metab 71:1051-1055, 1990
10. Amino N, Yabu Y, Miki T, Morimoto S, Kumahara Y, Mori H, Iwatani Y,
Nishi K, Nakatani K, Miyai K: Serum ratio of triiodothyronine to thyrox-
ine, and thyroxine-binding globulin and calcitonin concentrations in Graves’
disease and destruction-induced thyrotoxicosis. J Clin Endocrinol Metab
53:113-116, 1981
. Shigemasa C, Abe K, Taniguchi S, Mitani Y, Ueda Y, Adachi T, Urabe K,
Tanaka T, Yoshida A, Mashiba H: Lower serum free thyroxine (T4) levels
in painless thyroiditis compared with Graves’ disease despite similar serum
total T4 levels. J Clin Endocrinol Metab 65:359-363, 1987
12. Tzumi Y, Hidaka Y, Tada H, Takano T, Kashiwai T, Tatsumi KI, Ichihara K,
Amino N: Simple and practical parameters for differentiation between de-

1

—_

struction-induced thyrotoxicosis and Graves’ thyrotoxicosis. Clin Endocri-
nol (Oxf) 57:51-58, 2002

13. Yanagisawa T, Sato K, Kato Y, Shimizu S, Takano K: Rapid differential di-
agnosis of Graves’ disease and painless thyroiditis using total T3/T4 ratio,
TSH, and total alkaline phosphatase activity. Endocr J 52:29-36, 2005

14. Yoshimura Noh J, Momotani N, Fukada S, Ito K, Miyauchi A, Amino N:
Ratio of serum free triiodothyronine to free thyroxine in Graves” hyperthy-
roidism and thyrotoxicosis caused by painless thyroiditis. Endocr J 52:537-
542, 2005

15. Ota H, Amino N, Morita S, Kobayashi K, Kubota S, Fukata S, Kamiyama
N, Miyauchi A: Quantitative measurement of thyroid blood flow for dif-
ferentiation of painless thyroiditis from Graves’ disease. Clin Endocrinol

(Oxf) 67:41-45, 2007

http://www.enm-kes.org



