MAE R 2008 : 19 : 213-218

IE F IR AR IR & AR B 2 B I 3F

E

wEE

BREFBI HIRAHH
TGk BRACER WA AR AH
S EY T PE Y Ty

i@

2

I ¥ JKARJE % 2 4% B (non-thyroidal illness syndrome, NTIS ) %% Z A - bR B 4% » 1k &
HRERBEMA SR0E - mPRAE Y =8 FHRR ZR BRI 3 =8 TR ER
Bilad » RROFEGE— T P TR ERETSE » RRR EFFEOR TRR AT
KRR ERETEHEK - ERARBOERA MR ETORHPRET R FTELGTOHRE
R REORARFRESATH S TREAREEMARKA > AREDHEEH IR T

RRAR Z 8 T4 - R B TR AERT

EE UBRREELHRAREDAFSFH - &

XEREREHFAZER » $RBELEREAR -

A2

o

g : FJEFRARAREERIEIZEE ( Non-thyroidal illness syndrome, NTIS )

=HEFFRRARSR ( Triiodothyronine, T3)
W —TEFRHRBRER ( Reverse triiodothyronine, rT3)

FHARERZR ( Thyroxine, T4)

FRARBRIESR ( Thyrotropin, TSH )

[

=
il

#1% IR IR R BE 5 5 AR IR DR fale
fili > FESRBURHBR M = IR R ( -
iodothyronine, T3 ) IR (R K » Bl th =l IR 35
( reverse triiodothyronine, rT3 ) JR LR & » & %M
g Y o AP HRARSE (thyroxine, T4 ) JEFE
BhE 2 K > (HH RBRESE (thyrotropin, TSH) I
FEAEARBAEE BTt - #RE S HUIRIR (ERESRIE ( eu-
thyroid sick syndrome )" ° {HJ F BLIRF R ARBR D RE

e IEFIHES T BB RIS
PR — FE B R BR R AEIRE EE ( non-thyroidal
illness syndrome, NTIS ) o B EEHIR B R R

KT FRIR SRS LR B % P03 -
JEFRIRBRIR R IE X B < R0 I B

=21b

RS W H S (thyrotropin-releasing hor-
mone, TRH ) » FIFHASTERIATHE U TSH » TSH
A IR I AERE 7 W T4 FT T3 » T4FIT3

BEA AR EE @AUR 11217 ST B % —&201 38 & 3k R 485 BT A AH30 37 BR AGH A



214 I &%

APETHA T A B RS TE RS T R & 1) [ B o AR T 1
Fr— SRS — RIS - BRI A
= FHlLES ( deiodinase ) D1 ~ D2 &z D3 ° D14}
A FARRR ~ FFBEATE N » = Z/ER 2% T4 91
IREFR— (R > SRR ERSEN T3 5 D2 21
TERSED ~ MSTERSRTEE ~ HRIRELRERINL » SHA3E
ANSTERERTEER) T4 - D2 ¥ H B T3 - FERL
B [ElEE : D3 REPISER ~ K258 ~ Zl 15 ~
e Ko e G AR - a4 IR bR —(E R Ak
rT3 > B T3 i pl — R IRARE (3,3'-di-
iodothyronine, T2 ) » EFRHARPRZIE M o T3 Al
T4 f58E FRYER > [ER T3 MR ENE LD T
— R > HYEPEEE o I T3 HAH 20% HH
AR BRI F o3 > Bk & AR R A BTz T4
#8368 D1 F R BRI o

RHAGERBCRE R EEE » AT PR ~ DAL
BEZE ~ BER15 ~ BREANS ~ S EREERFRAE
LI v A R R TR e B R T B A [RIY
L o BSTERS TSSO 0 WEE I TER R W) A
REMERFE 2R, - 213 - EER
DUARFRAIBIBYKAE o BB AHMR A A nIEE o BR
T B8RS (cortisol ) LLGE » 5 R I T REHIZAT o L)
PR R FHBRE R 101 » R FE F AR i 2 A2
JEZ 2R aMg = (£—) """ o My
{LEL R B R ( JCH AT D1 IEME T AR
{H15 T4 T3 B - FRRE rT3 IREL TN » 5 h8
W R R T3 NRE - T4 EEH #E - s
— L ARARZASE ( low T3 syndrome ) 5 R & f/LEH
SRR RSt A58 AR ML - I T3 IR R
{FHAR - ¢T3 URREFHE N IR A AR - 1 T4
U R LA T B o T2 R FT A (R DY R IR R SR

F=— : EBRRERIEREEZEMEAREEZ2EL
e R I I
—HHFRRRE T3 | b U
0= HERARSE (T3 ! t1 Variable
FRIRGE T4 - | b
WFHE TR IRIRE free T4 - i |
HI{E% TSH -

1 A AL LT
— I T L 3 1
Uit

- |

(low T4 syndrome ) » SLF&EELEESR T3 B T4 {£ MK
HHER R - TSHIREAIZ AR T 5 28
= HARY S I BR L s et RIS > (v e
VUt FHHR AR 5B ( free T4 ) FIITSH RS T -

IE R R ARIR TR IE (B < FRARR DD BE
SRR > BRFS IR R TR B EE PR AE (e
BRTHIRIRIRER S IER » BEARINELE s 37
FEHRBRDRE (R 5 & HUGm B ELES « (£ TSH 155
IEHEEDCT - gk B BE 2 1E & FHIRIR T RERY
ARRE™ s TEFE HIRBR IR AE I i R LAt BRLAR K
HT3 B T4 » AREE = G RHvaRAE """ » Mt
FEFH IR IGRAR )58 < P ER - 1T A sfe Y il FRTR IR
3 (free T4 ) Bijftff —WAHIRIRSR (free T3 ) #RIE
WA= G " o teoh > A AT Re AR
RIEIANE > SRR - 0HIPY R FE R 35
i e KB H ( thyroxine-binding globulin, TBG ) £
T4 #EE » LEUMA T4 IREREK - SRR free
T4 WIWIRTRENT N » FEfR R I E & HEE - itk
IR B RS (E R IR IR ZIRRE ™ -
AR HUIRBR D REAR ™ Ham AL » A1 T4 A
JE BRI RES) TR - #EER R T3 HOBR & X LR
s FIEHIRIR R R A AL > PSR R
MM free T3 WA GRE 2 FRE" » 1 TBG {EIM
VR H B 1 ) R oy R TR D - S i T4
BRIE N RE ™ o FEPRIRAE KPS ER » TSH IMHIR
FER RLZETE » FTREEL T 46 70 W TRH D ~ 5%
RIRMEFEAE TSI ~ sl F Er i
HE 7 Uh TSH HYEEY) A RA ™" o {H @ JEFHARER R
AR TSHARVREE]0.05 « U/mL LUT » BB IUH
R » TSH G RGNS » K7 1F W0 AT A
TEHE 73 W TSH HIRE T 2 BT 57 2 BRI Ik R
e SRR H BRI A LR T4 AT HE
fuddiHank T3 » V/ARER R E D E DR ERE &
JIAA BINEFFER ™ » 38 AT RE (R (1 & fF BAE
FEE B AR AT IR D REAR P ARG ™" -
DeGroot #8f%FE FH IR BRI RE (o BE R R 2L
WS N B S EE RS D RE SR - (5090 K FOIR IR D)
REf T > WA I A TSH IR mTAERE A (=
A > EE PR B HE B 6 e S RE T T4 A
RT3 o i Al e K H RENYEABRS I



IF TR IR IR SR I 4R B 215

T JE B AHABAE S EREAE F AR I REAR N AATIRI -
FH AT A 5 148 38 KRRV 2% 1] T AU g il R AR 2
DeGroot 2 BN ) g PROE A Ji A 58 A 7
KBRS REFHER N ECHE 1% > B4 WEHRE
AL~ Wl - G5 A A AR RVREAR » IR 518
Z IR DIRE R PRy d R R B> » DeGroot /R
FE PR SR MR AN > SEiR I 32 AT REE EUm
FRIEERE Al K XN > (R S free T4 0 3E
BETE I BRI I IR E (5 R st B s SR A fie
B L ATRESERE R AR E o

FEERIRRR R TR IEIRE+ < AR 7T

T IF FARBRZRAE (R A 8 - BJEREZA
A% I TC IR ) R — I DR AT 2 IR BT » B T
bl R IR AR DD e L o B S RS SRR
% \BRkG R Bm AL et - Bl - BhPEAL T
i C IR SR - A #BA AR ™
Glinoer NERCARIH li7C FHARIRSE - MR M
L HGIRIR SR SR E B EREE WD - Kk
RERY FHR IR SR ATRESAN - HFIMINT3 8L T4 » &
T e ) S Lk P DA i 5 3t o T e R A )
AE » SCAERE FHARIR SR E A 2 IR RE T E 2
18 > Al 7 IR SR AR AR © BfESR T3
W FCAE BN B BT B s DD RER 3L
Fo AENBRERSBR RIS BIVIEEE Y - (B
I T3 AR AT REEBOLHLER . ~ IR B MR
B LOHEVNEE ~ ISR B o R T RS BRI
Tige " o 5 —atbadt ¥ 142 % B IR IRE
TRHE BRI - MitRAa T T3 165 - #ILE L
SalBe i T3 RN L B s > =5
MR FIVERE R - (HESRE R IR A SE » 5
Ot > WESE 44 2B AR A - ki
T3{RRRELE » SIREBSTHIR I A RS ™ -

{7 b 38 s s E S P AR AE (R R Y
FIRIR D RENEE (L5 > ENBEHIRIR DI RERAR - 38
A HERE AN B A AL ARG R - FH 2GS 40 % el R
11 BEARRE EACRFT PRI — R S e - A HE
ARZHIBE T A - BRIEH B ~ B
Bk~ BA T s iR /7 2R - sE H
AR FRBRZ A TSHIREE S « U/mL LA EA
% [EAHFC FHRIRR ™ o

W ERIF TR BRI RS TT »
MR TRH 703 & &R Wit o DeGroot 38
FHEER H R i BRI - (B ARSI RUR
BERREIHEA S - PRIBBE BB A 6 FIR
HREN R SIE - A E O RESCDEANEE - &
RIS 2 15 L6 F8 1 B S8l S AR R 3R - {thiad
FHIE BRI A\ EEAAETUAF 2 BB - WA K
%IRRT LA RT - RIELAR A T RERY B Er &R AN E L
FE>' o [fl Van den Berghe 5 AR MIRE R
TR A > S AP IERAERE L & - WA
A B L DT RS E AT R 2R3 - — BLRAE N
IR T HULE » BE A rIREE A FEEE
{5 HE ( wasting syndrome )” » BN BRIt 2 -
S8R B KRR - (FRERR SR ~ &
IS ~ SIS ~ AR A K G BT ik » %
T3 REURFRR? I S 4 DA vk M B N IR 2% » 33 SERRR
2% e R )9 REU P R S 208 A KRB > {H
BEEIR AR AR A AHRR o BLIRE B RS R 70 ih )
RE R AP RPN AG IR - A HEGREDY)
RE » BB EEALAS AR IE o 18 BLAN[H] i #s i #22
il > LRI R B g R IR AR e E 110
mg/dL AT » J§ AT LUKIERRRIE T2 o

FRILZ 9% o dopamine #38 & EA {1 5
Ha 73 W TSHIIRE ST » i AL i ) F dopamine
(5 s gkgmin ) 247 NEFART LR TSHERE FRE" »
AR A BB i fe i JE L H IR Eh RE(R T Al EEE
N BB FERR » B2 8 s BB E AT IR % 18 S s
A RIRIRE - fEREAENEYER S - 3
BT 3 6 Ha] AR e E B TR & o
Bettendorf 3¢ A\ 1] 40 #4125 Bl O F o0y £% 1 i%
At G RE R L B PRI PR A - SR
B3 T3 % - HODBYIResE: » 8232
FENCEE N PRSI R - i LA AR RR DR R AR
Wi A2 o T3 AN AT » 4H]
ATREEEE FIREMERE EIRRmPIRE BT
MM T o DeGroot 3 v FEUHY) T4 %
4 0 g/dLLLT » JEEZAHFC T3 » £ =ENY
KAJLUFA T & (75 1 g/day ) » Z1eCliiE
Rl (50 1 g/day ) > {HAAZEZ SR A T3 35
&£ > {HHEFFAE 70-100 ng/dL » 7 35 B 3 58 SE |
T o NEGRE A T4 W9E AR JERTY



216 A

albgde it > T4 PR R RS 730 TSH M AL A% 9 A&
FRBRINBERIIRIE » LIBUE TR BT o

LTI REIR - JEF ARG RE (R 2
BRI 2 RRGR R > IRELAE A e FOIRIR R 2
7 > WRTEERE GE LR B R A IR IE
BSHEC.Z © Van den Berghe 5 A G2 TRH HY{#
S ORI RR AR > NGB EAR D
HF A N — RS — TR R £ ) el e
il » LLTRH AU T3 BYEEAHTT » LA EH A
Fid plE % ORI ZR R REE ™ » % TRH B GH-
releasing peptide & {F(HA » AME LA EERS W0
TSH A& » % r[E TSH Wiz » Il
HE R A2 T3 o

+=h
JU=]=T=]

B IR FARPR IR E R B AT FR
IEAHBRIBR I i 7S Ui BUR S 5 E A free T4
B TSH KRS - 241 » BERATRE T 2R
BRAEE 2 — 3R A AMCRBE 20 - mEhERT
R - R L e s B AH R SR IR 5
RHRREEH ML~ FETERE s R 7 1Y
PRI ~ A2 AR T BB G 68 ~ 10
MIFERRE R+ H DLE CHOPE SR E - 5K
e RE R o HEMIE ATREDF 32 L ~ A B
IR B EE IR BEE » BRIFIR BT fo Y AR
RHZESIE » A DR IR B DR AN - i [ 2
" SRR o A EATRSE - BEREL
BE PITRE Zam A AR SR A M PR B o
IMIEETHR ~ JEREREEER » DU BT ST R
MR R EREE A — SRR REES
L - AN IRIARE R A RE R KRR Z Hil HE TR
J2 > ThBIRG PR BE MBI L B R A5 -

SZ sk

1.Wartofsky L, Burman KD. Alterations in thyroid function in pa-
tients with systemic illness: the "euthyroid sick syndrome".
Endocr Rev 1982; 3: 164-217.

2.DeGroot LJ. Dangerous dogmas in medicine: the nonthyroidal
illness syndrome. J Clin Endocrinol Metab 1999; 84: 151-64.

3.Bianco AC, Salvatore D, Gereben B, Berry MJ, Larsen PR.
Biochemistry, cellular and molecular biology, and physiologi-
cal roles of the iodothyonine selenodeiodinases. Endocr Rev
2002; 23: 38-89.

v
T

(8

4.Utiger RD. Decreased extrathyroidal triiodothyronine produc-
tion in nonthyroidal illness: benefit or harm? Am J Med 1980;
69: 807-10.

5.Van den Berghe G, de Zegher F, Bouillon R. Acute and pro-
longed critical illness as different neuroendocrine paradigms. J
Clin Endocrinol Metab 1998; 83: 1827-34.

6.Mebis L, Debaveye Y, Visser TJ, Van den Berghe G. Changes
within the thyroid axis during the course of critical illness.
Endocrinol Metab Clin North Am 2006; 35: 807-21.

7.Langouche L, Van den Berghe G. The dynamic neuroendocrine
response to critical illness. Endocrinol Metab Clin North Am
2006; 35: 771-91

8.Shin SJ, Tsai JH, Lai YH, Torng JK, Her SS. Low free and to-
tal thyroxines in nonthyroidal illnesses. J Formos Med Assoc
1986; 85: 133-42.

9.Shin SJ, Tsai JH, Lee Y], et al. Confirmation of thyrotropin de-
crease in nonthyroidal illness by sensitive immunoradiometric
assay for thyrotropin. J Formos Med Assoc 1987; 86: 811-7.

10.Wartofsky L, Stathatos N. The euthyroid sick syndrome: is there

a physiologic rationale for thyroid hormone treatment? J
Endocrinol Invest 2003; 26: 1174-9.

11.Kaptein EM, Macintyre SS, Weiner JM, Spencer CA, Nicoloff
JT. Free thyroxine estimates in nonthyroidal illness: compari-
son of eight methods. J Clin Endocrinol Metab 1981; 52: 1073-
7.

12.FranklynJA, Black EG, Betteridge J, Sheppard MC. Comparison
of second and third generation methods for measurement of
serum thyrotropin in patients with overt hyperthyroidism, pa-
tients receiving thyroxine therapy, and those with nonthyroidal
illness. J Clin Endocrinol Metab 1994; 1368-71.

13.Surks MI, Hupart KH, Pan C, Shapiro LE. Normal free thyrox-
ine in critical nonthyroidal illness measured by ultrafiltration of
undiluted serum and equilibrium dialysis. J Clin Endocrinol
Metab 1988; 67: 1031-9.

14.Chopra 1J. Simultaneous measurement of free thyroxine and free
3,5,3"-triiodothyronine in undiluted serum by direct equilibrium
dialysis/radioimmunoassay: evidence that free triiodothyronine
and free thyroxine are normal in many patients with the low tri-
iodothyronine syndrome. Thyroid 1998; 8: 249-57.

15.Kaptein EM, Grieb DA, Spencer CA, Wheeler WS, Nicoloff JT.
Thyroxine metabolism in the low thyroxine state of critical non-
thyroidal illnesses. J Clin Endocrinol Metab 1981; 53: 764-71.

16.Afandi B, Schussler GC, Arafeh A-H, Boutros A, Yap MG,
Finkelstein A. Selective consumption of thyroxine-binding
globulin during cardiac bypass surgery. Metabolism 2000; 49:
270-4.

17 Jirasakuldech B, Schussler GC, Yap MG, Drew H, Josephson A,
Michl J. A characteristic serpin cleavage product of thyroxine-
binding globulin appears in sepsis sera. J Clin Endocrinol Metab
2000; 85: 3996-9.

18.Van den Berghe G, de Zegher F, Lauwers P. Dopamine and the
sick euthyroid syndrome in critical illness. Clin Endocrinol
(Oxf) 1994; 41: 731-7.



IF TR IR IR SR I 4R B 217

19.Melmed S, Geola FL, Reed AW, Pekary AE, Park J, Hershman
JM. A comparison of methods for assessing thyroid function in
nonthyroidal illness. J Clin Endocrinol Metab 1982; 54: 300-6.

20.Vos RA, De Jong M, Bernard BF, Docter R, Krenning EP,
Hennemann. Impaired thyroxine and 3,5,3'-triiodothyronine
handling by rat hepatocytes in the presence of serum of patients
with nonthyroidal illness. J Clin Endocrinol Metab 1995; 80:
2364-70.

21.DeGroot LJ. Non-thyroidal illness syndrome is a manifestation
of hypothalamic-pituitary dysfunction, and in view of current
evidence, should be treated with appropriate replacement ther-
apies. Crit Care Clin 2006; 22: 57-86.

22.DeGroot LJ. "Non-thyroidal illness syndrome" is functional cen-
tral hypothyroidism, and if severe, hormone replacement is ap-
propriate in light of present knowledge. J Endocrinol Invest
2003; 26: 1163-70.

23.Lim VS, Passo C, Murata Y, Ferrari E, Nakamura H, Refetoff S.
Reduced triiodothyronine content in liver but not in pituitary of
the uremic rat model: demonstration of changes compatible with
thyroid hormone deficiency in liver only. Endocrinology 1984;
114: 280-6.

24.Chopra 1J, Huang TS, Boado R, Solomon DH, Chua Teco GN.
Evidence against benefit from replacement doses of thyroid hor-
mones in nonthyroidal illness (NTI): studies using turpentine
oil-injected rat. J Endocrinol Invest 1987; 10: 559-64.

25.Little JS. Effect of thyroid hormone supplementation on survival
after bacterial infection. Endocrinology 1985; 117: 1431-5.

26.Glinoer D. Comment on dangerous dogmas in medicine-the non-
thyroidal illness syndrome. J Clin Endocrinol Metab 1999; 84:
2262.

27 Bennett-Guerrero E, Jimenez JL, White WD, et al. Cardiovas-
cular effects of intravenous triiodothyronine in patients under-
going coronary artery bypass graft surgery. JAMA 1996; 275:
687-92.

28.Bergeron GA, Goldsmith R, Schiller NB. Myocardial infarction,
severe reversible ischemia, and shock following excess thyroid
administration in a woman with normal coronary arteries. Arch
Intern Med 1988; 148: 1450-3.

29.Burman KD, Wartofsky L, Dinterman RE, Kesler P, Wannema-
cher RW. The effect of T3 and reverse T3 administration on mus-
cle protein catabolism during fasting as measured by 3-methyl-
histidine excretion. Metabolism 1979; 28: 805-13.

30.Gardner DF, Kaplan MM, Stanley CA, Utiger RD. Effect of tri-
iodothyronine replacement on the metabolic and pituitary re-
sponses to starvation. N Engl J Med 1979; 300: 579-84.

31.Klemperer JD, Klein I, Gomez M, et al. Thyroid hormone treat-
ment after coronary-artery bypass surgery. N Engl J] Med 1995;
333:1522-7.

32.Acker CG, Flick R, Shapiro R, et al. Thyroid hormone in the
treatment of post-transplant acute tubular necrosis (ATN). Am
J transplant 2002; 2: 57-61.

33.Van den Berghe G, Wouters P, Weekers F, et al. Intensive insulin
therapy in critically ill patients. N Engl J Med 2001; 345: 1359-
67.

34.Dulchavsky SA, Hendrick SR, Dutta S. Pulmonary biophysical
effects of trilodothyronine augmentation during sepsis-induced
hypothyroidism. Trauma 1993; 35: 104-9.

35.Bettendorf M, Schmidt KG, Grulich-Henn J, Ulmer HE,
Heinrich UE. Tri-iodothyronine treatment in children after car-
diac surgery: a double-blind, randomized, placebo-controlled
study. Lancet 2000; 356: 529-34.

36.Madsen M, Smed S, Lennquist S. Relationships between thy-
roid hormone and catecholamines in experimental trauma. Acta
Clir Scand 1986; 152: 413-9.

37.Becker RA, Vaughan GM, Ziegler MG, et al. Hypermetabilic
low triiodothyronine syndrome of burn injury. Crit Care Med
1982; 10: 870-5.

38.Brent GA, Hershman JM. Thyroxine therapy in patients with se-
vere nonthyroidal illnesses and low serum thyroxine concentra-
tion. J Clin Endocrinol Metab 1986; 63: 1-8.

39.Acker CG, Singh AR, Flick RP, Bernardini J, Greenberg A,
Johnson JP. A trial of thyroxine in acute renal failure. Kidney
Int 2000; 57: 293-8.

40.Van den Berghe G, de Zegher F, Baxter RC, et al. Neuroendo-
crinology of prolonged critical illness: effects of exogeneous
thyrotropin-releasing hormone and its combination with growth
hormone secretagogues. J Clin Endocrinol Metab 1998; 83: 309-
19.

41.Van den Berghe G, Wouters P, Weekers F, et al. Reactivation of
pituitary hormone release and metabolic improvement by infu-
sion of growth hormone-releasing peptide and thyrotropin-re-
leasing hormone in patients with protracted critical illness. J Clin
Endocrinol Metab 1999; 84: 1311-23.

42.Van den Berghe G, Baxter RC, Weekers F, et al. The combined
administration of GH-releasing peptide-2 (GHRP-2), TRH and
GnRH to men with prolonged critical illness evokes superior en-
docrine and metabolic effects compared to treatment with
GHRP-2 alone. Clin Endocrinol (Oxf) 2002; 56: 655-69.



218 I8%F hEd

The Dilemma of Non-Thyroidal lliness Syndrome

Huei-Fang Wang, and Hong-Da Lin'*

Division of Endocrinology and Metabolism,
Department of Internal Medicine, Lotung St. Mary's Hospital, Lotung, Taiwan
'Division of Endocrinology and Metabolism,
Department of Medicine, Taipei Veterans General Hospital, Taiwan, R.O.C.
?National Yang-Ming University School of Medicine, Taipei, Taiwan, R.O.C.

Many non-thyroidal disorders accompanied by abnormality of thyroid function tests defined as non-thyroidal
illness syndrome (NTIS) are characterized by decreasing for serum triiodothyronine (T3), increasing for serum
reverse T3, and, in the most severe pattern, dropping for serum thyroxine. Though thyrotropin usually remains
normal, hormone changes in NTIS representing "physiologic" or "pathologic" hypothyroid state is still controver-
sial. Our article tried to discuss the issue whether correcting NTIS with thyroid hormones is beneficial. In addi-
tion, we may suggest that prospective, randomized, placebo-controlled studies enrolling a large number of pa-
tients may provide more evidence in the future. (J Intern Med Taiwan 2008; 19: 213-218))



