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Successful Combination Therapy of Hemodiafiltration and Plasma Exchange for
Thyrotoxic Storm Associated with Liver Dysfunction : A Case Report
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Kazue Takano®, Kosaku Nitta*and Takashi Akiba™

* Department of Kidney Center, and * Department of Endocrinology, Tokyo Women’s Medical
University Hospital

Summary We report a 28-year-old female patient in whom thyroid storm associated with liver
dysfunction was dramatically improved by plasmapheresis. The patient suffered from thyroid gland
enlargement, weight loss, and palpitations for 2 years, but had never visited a hospital. Unfortunately
with the onset of urinary tract infection, she had thyroid storm and liver dysfunction. As there was no
remarkable improvement with conventional therapy, hemodiafiltration (HDF) and plasma exchange
(PE) was carried out using fresh frozen plasma. Serum thyroid hormone concentrations were
decreased after combination therapy. Consequently, her critical condition improved quickly.

The half-life of thyroid hormones is so long that quick improvement is not always achieved even by
sufficient doses of antithyroid drugs. Thyroid hormone in the removal of PE was considered to be useful
in the treatment. Moreover HDF could be preventing the side effects of PE such as alkalosis by citric
acid and electrolyte disturbances. Therefore, the combination therapy of HDF and PE may have been
effective in relieving the life-threatening state in our patient with thyroid storm complicated by liver
dysfunction.
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® ARV R BTSN S, NEHUEECIE, FRE

HRER 7 Y —+¥ (Thyrotoxic storm or crisis) & &,
FURIRFRFBIEDOER & 2 ARGV L I ho—
AEOHAIRBRERERESGFLEL, U SO
A2 DV RAIDb o BRI, BFRBEAVEY (TH) @
Ve B3 5 AR OB R OBk & b B
ORI 7o R, A ORRRICEm L 728
SWHRBEEETLIREZVI Y. 5L TWLERERE
ELTRENAE FYHmAERDE L, I, DREEERIR
By, WePERRRR P EE, TH BREENZ & 3l
ENTWEY, FIEREICHE L CRAHREIE VIS,
THHRERHIIE S RVWEATOHIRET LI ENH B L
THIZEBELZFNIER S %\, ARHFHR 1KY

O, PTIE, EIR, PR SIS ALNDD,
EEORIZN 2 5 ICIHROERICL Y, BET S
BB LTEY, FRIRZ ) —EidFEEICEhE
WET, ABRELZFRIRPETED 1~2% 2B 2V
EDIHEDH LY. L L, —HBETITBFEHIX
20~30% &\ 7o, RIS &Y % nmR ARy
WCIIRETH L. SR L TR G % E
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B 28 ok,

FFR T, THL

B 25 RE X VST OEKXR, 24EM T 7ke
MBORERDZADTHZIZL00b 5T, HEL
Twz, 27TRE L D EERFIROBENLHE. Ako
#120 QRIS 588, TH, SBARIR, AFMWEE %
EOFERDHEGE L 727200 R % 5275, MBMAEICTH
fESUS R (WBC 46,000/, CRP 7 mg/dD), JFieE
BEZEMIN, YBHESEEZ 22, ERHE RO
FEAR, WRERZEH, HIRZ 70, HRBRZ U —Eigtb
n, BJICEMGRENBEARE o7z,

BEARE : 25 RIS 4.

KGR Wy _EHEL L.

ABr 3 - B & 153cm, 4 E 40kg, BMI 17
kg/m? {kiE 4007, ME 100/53 mmHg, ARk 210/
4y, WRIRL 20/47, E#i3 JCSI3 & RN#EEES Y,
VHSAIRIC CHRBERE B IC BN D O, IRERREIEICHED 1,
F%, BEDD, MRk, FEHCHk, 0
Bt oEA U ER 2 R0 7. BRFR TR, AEY
TR S v, T, W NREREED Y, TR
EbY, FHIRELL.

ABEREMAT R (R1, K1 : W XP, LMk
57% ; (R, WFAE, IR 21074 5 BEE CT, FFH
RES P RBEH AL L, BIBCE®EZ L.

ABERERRAEE - T o — R EEHEM CT i
THF - THEE R, HEEREIBD L o7z, TH O
RRIZOWTIERERTH - 7248, FEEFIRIROME K
MREkZe i Ze ENk RiR a2 M CRB T 2T R A 7RD,
FoERRECE, R, BUR, WHILEERZ SHIRE 2
YOS (£2) 2@zl Tn. Ao
PR D &, RIBEDNE ¥z g, 40

BEMOHUERCBIZ EAFRER Y, FIRRY ) —
YERBELZLEZ Nz, BEHICERBBREICTR
B, WM LoegEHEMbN, BRI -
WHRICELT, THARHWHAOF 7V -
(MMD), THHWEMZ 23 94bH T 7 4, T4 HS
TI~NOEHHH OH L FaavF vy oiEEz
HL7z, BRI ) — V¥ ROALE LS L, SR
LD TV NS, LIa—KBERRfFL-E S
A, DR NTWAZ E2HRLT, AMHEIR
ETHANVEAMEHZWEET 27207075 /0
— VOG5 ERIT- 2%, JE KIS & R E B O &l
PHEFRONFTROF Ar bBRERV LR, &
ZrITERVCOHRGERB L. BHORIMICT
TSH BEEAE, T3 3098 pg/ml, fT4 >7.77 ng/dl &
ZWH IR ITE R B, TRAD b 99.3% & &1H,
FBICAT 57 Te99m BRI v F 2757 412C

x1 AREMARERR

K3 At
WBC 36.65x10%/ul TP 7.0 g/dl
Hb 122 g/dl Alb 26 g/dl
Plt 10.1 x10%/ud T/D-Bil 9.0/74 mg/dl
B AST 13210/L
TSH <0.005 xU/ml ALT 68 TU/L
T3 227 pg/dl LDH 38110U/L
T4 9.7 ng/dl CPK 63310U/L
T3 30.98 pg/ml UN 155 mg/dl
T4 >777ng/dl Cr 048 mg/dl
TBG 3.1 pg/ml Na 134 mEq/L
TRAD 99.3% K 32 mEq/L
i-PTH 23 pg/ml Ca 59 mg/dl
P 25 mg/dl
B R BS 120 mg/dl
PT 46.8%
APTT 3% Rk RLE
Fib 445 mg/dl JRILE 1005 #HH 1+
Wi 3+ & b AR(-)
RBC 11~4/HF
WBC 30~49/HF
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(7EEHE)
HURIR R HBEOFEA (R T3 B L Uil T4 o442 L &b uwFnph—TdTal)
GEWR GE1))
1. RiRsReER (E2)
2. F# 38 ELL)
3. Bk (130 m/APAE) (7E3)
4, DAREFER (E4)
5. JHALEREIR (FE5)
(REEH)
PIREBE B I OUT##T (116)
a. HHHRSEIR + foEREH 1 oM, 7203,
b. WAEMRSERDA OREREH 320k
(R Bl)
a. WHEH + FARMEER DA ORERIEE 20, 7203
b. WHEBZHRATE RV, FRBUEBOEM - BBk - FRBEOFEERD > T, MERLGD a3 b 22T
& (JE6)

(ED HoPMoRERERDH > THH iR, BEBRELY), FaEE (BHRBECPRIERELRY), AL (BBOHEERY)
PHEE (T4 VAMTRLPEETFFRERE) 22T2E43BL. LAL, ZOIILERORIZEZ ) —EBoFRE L5720,
Y —BIZ L DRV EL SHBELENSEELBSIFRICLIVBELLZ ) —EoERET S, 0L 22 —PTRHEE
RS L, FREBEBCHEBEELZFRE LT, P REBRORAACHEICHE, TRIEFER, BRBETA Y —THE,
BEOHF RS MKE, FIRRASVECHORBREZEDRS L. 72, FRIBICEEEELZVWERE LT, B, FHRER
DS oREFME, SME, TR - 5%, BISEEEEAS, BRBES FT Y F-V X, 99— FEBNRS, RINEEE, Bk,
B OERE, R, BOBEIA P L AR LWER L S S 5.

(¥2) T8, ¥AER, WBHEE, BR, JvhA, BE. Japan Coma Scale (JCS) 1 BLE ¥ 7213 Glasgow Coma Scale (GCS) 14 BLF.

(7 3) LEME % & OFRENR Tl A CTEMEY 5.

(FE4) MikiE, Mo 50% U oS g, LEES a v 75 EEELER. New York Heart Association (NYHA) #9484 £ % 7213 Killip
SYIE T EELLE.

(3£5) W& - WH:, TH, BEZE) FRE.

(= 6) EWEL, ", Z8HLORBNS Y —LERZESZVEEDS D (apathetic thyroid storm), ZEFOBEET 2.
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LML AEOEBEN, FPR|EEIZ 72, o7z, MEEALBEATE S O fT4 46130 EB DL B
20 B 27.8% 720722 BN K iE L B 75 368ng/ml LT LA 208, G4 ICER
Ehiz, WEE, HIRZ EAWEENZRL, DBREoh548Y8
PEROPBHOER 2T I b 53, Bk REDEBALIZA SN o727, —HRBA~IGRE &
E, FE, HIR: EEHEIREBORNEIME L, ik Holn, TO%K, REBIIZX S DIC #HELAE
BELRD TV LS, FIRZ v —¥ 125 Uil 2, THOH LR ZED720, BfERa vy rbu— s
ek (PE) LIMIEBEN (HDF) 2HA LT W2 LI TH R4 T L2 (92). '
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ZOM%, Iy v aEz—Hik L7228, TH
PHEA L0, 2HREFLEZ, PRI DK
B E — P (RD 298BIRE R, 10 meCi @ RI A%
whHEN/, THIERERPIET L2, BRFICT
BEEL o7z,

3. AIERIO I F LA E

HDF %75 v FBD (#%, KWEKf) 8L/3hr, ¥
A7 4% = APS15SA (BALEZ TV AT 14 H v
HEAR), IMikE 150 ml/min, #EATHE AK V1 % (Bk
DF, WEA) 500ml/min, PLEERA T ~/%)
1,000 Bfii 7 > a v b OFHE T 500 U/hr 2 5.
PE 1355 #Eds OP-05 W (BALRZ S L AT 4 AN, E
) & W, EEIIH SR AE (Fresh Froz-
en Plasma:FFP) 30 B4 C HDF & &%) B &2 < i
7. BAMVERPIEZ ) v b I A UV EZ Y — (JMS 4,
REHR) 2.

4. % =

HURBR 27 U — BIdIERIC TN REEBT, —H38EY
MTBIERIZE < FIZ W & B8 2 B a1
ERHREND—D2Thb. ZNE TiXBurch 55ERK
L7 WP SN TE A, ZofIiZiZFIR
BREEMENEINTB LT, 20720, HMoEED
HEM D ELTLWEEND S, TEF U RAICKRITS
REVLKOPDOREVEREIN TS, ARIZBITS
HARBR 7 ) — BB L THREHEZD %, TDDRE
BRoFPRICHT L2BEET— Y EIHFELRV. £2T,
2008 FEIC HAHRBRZERB L OHANGWFER LD
AIRAWDTORRBRZ ) —COoBWEESFEEREN
72V, Wi L OEWIE, FRBRHEOFIE L LHEE
L, ¥/, BERICEMAEKZ cut off [HZ BE L T
%, BREICETARELRESHAZETRA TS LS
ATHABH. BETEZOH L VBHERICZESNT,
EEEENEPERS N TS,

FURER 7 1) — € ixbd 5 g b 1 1970 4812
Ashkar SI2X > THD THESINTLE, PEDA
APEEHE SN TE . PP IRREIERTH
AEEZEWLLSTPENEMNTHELOWEDLH B0,
PE DIAVIZ & T2 M R R LY < SR T 0 0522 T
L7303 5. RFTOEL OHiED PEVERT
HoEBINRLEVEENTWAEYEYY, PEDACH
T HEB MR HEEE (DFPP) AWM TH - 7
#'9 %> FFP B#: PE CTERZ 5 2mPICT VT I ¥
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BID PEBERHTH o 7R, FAREEZEHLT
W B IERNZAER 2 PE + PMMA hemofilter $##5% 1) i
JEEZENT (CHDF) OfFRBEIERITH - 28
LW I E TR RIS LRES AR T A 72
bHAHARER T LICEOEEEREMEBILE:,
TEYEEIC L 2RRFRO2 Y bu— v 8 TR
HEOFBERELSELAT B, EE, ThFhol
WAL HEOHUIEE L <, B 5 5 285 R G E A E
KHLTRWE E TOREDATIIAHREZAD S
Wy,

HORRH S A Ve > (TSH) o4F 813 28,000,
F)a—FHAfu=r (T3) OHTFEG50, ¥4
FT v (T4) OHTETI6 T, T3 & T4 DKEDIZ
FA4urursyy GFERN 5000 RT7TVTI Y
(5 TER 66000 ZEDEHELESGLTWAS., i
BE T3 (fT3) 3# T3 @ 0.3%, ##E T4 T4 34
T4 ® 0.02% % 5D TW5. FREZ U —ETIE, T3,
T4 EBEONSE FUFHERBLERX LW, T40
FEAHWEMLUFERRZ ) —FCOBERE EhTwaY,
ZOERE LT, B, A FMLRACILZBEHESED
T2 T4 OBEIMZES LTwb twvwbhTwa PE
TIXZOFIRBANVE » OBEIRD T HDATHRL,
AEFPDOHRELBD SN TVWEY, wiFhd s —
LOERIEFIELEL TV D, £ DHFNVE VI meta-
bolic clearance rate 2K & {, P b B2 & H 5,
MR X ZBRERIIEL, ZOHFEBIIR S BV
25, BURIRARIVE VI Z O turn-over 1 IEEE T T4
O E 6.8~7.2 H, FIRBEEITHEEERETD
T426~62 HE KL, HARBELZHESLTLZED
ROBBICHMZET 2. 2070, BELNE
#EL LT PE 274 % 2 & THHUSHEFET 5 BIRAR
FRVEVEET S, FRERZ ) —YoREWEICo
BMBBEZENEZONS., KEFIZ1IHOADPE L
PRAT L o 7245, BEE THIMETL, BEIZY
J—E¥nSHML UDEXD THIZHT % PE OfL
BOTELT, 72V —E2RMET 572012, EWHEE
DIFHIZ, B TH MK T $ % ¥ T PE IEHifT 37X
T, ~EKTINE, KREDPEE2TH)IFIAI VT
LTI, FRBAVEYORREALE L, B
IFHADTIZZ L, FRBEFRVE Y OIMPiEEN LR L
RRFTRZZERB L L THE T2 LPEETHL L
EZbh7z,

HIREE 2 U —ETid, 20~30% \CEE A 2 &
MHESNTE YD, FERET- 2 2EMICBELT
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PE+HDF #BH L2 & T, FReEREE 2 Eo 72
RI7 ) - OWBEICERN ThH o772 E 2 b,
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ARFEBNE, REBD/SL N2 LB, RE
BEDFERE LY, FRRREE - RV —
YRR L7z, fEROFEYFREITMZ, MEALH L m
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