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Clinical outcomes of thyroid storm treatment by high versus moderate Burch-Wartofskyscore at
in-hospitalized patients at Buri Ram hospital during 2017-2020
ABSTRACT
Background Thyroid storm or thyroid crisis has high mortality rate. Criteria for diagnostic
thyroid storm is Burch-Wartofsky score (BWS) > 45. No previous study had
compare the clinical outcome of thyroid storm and level BWS.
| hypothesized that a higher BWS is correlated with higher complications
that need close observation.
Methods To compare clinical outcome of treatment thyroid storm between two
groups of BWS high versus moderate score.
Designs The retrospective cohort study of hospitalized patients in the medical
department, Buri Ram Hospital, Thailand during January 2017 - December
2020. By searching the electronic medical record, a total of 74 adults
patients aged between 18-80 years was included.
Objective To compare two groups of thyroid storm that have high and moderate
BWS and analysis by multivariable risk ratio regression.
Results Seventy-four patients were diagnosed with thyroid storm. Female patients

Conclusions

Keywords

NANNISUALINANE

were more common. Mean age 49 years (SD+13.3). Twenty-five patients
have high BWS and forty-nine patients have moderate BWS. The high BWS
has increased risk of death RR 6.46, increased risk of intubation RR 2.52,
increased ICU administration RR 11.50 and increased risk of acute kidney
injury RR 3.43.

A higher BWS is correlated with higher complications that need close
observation. But in limited resource BWS can be prioritized patients to
ICU administration.

thyroid storm, diagnostic, outcome.

Insoumlufiwingd (Thyroid storm or
Thyroid crisis) 1unmzunsndeuiinuldlivesly
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oFuzauval (Multiple Organ Failure) #1la
auLan (Congestive Heart Failure) n1snela
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support) wardlignsinegedesar 10.7 A5lA
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AUaelvseeaduiwingn (thyroid storm) fifleny 18-80 T innsunisin

flununoIganssy WIS Kol w.A.2559-2563 (n=76)
T¥nsduAunTItadenaneesa ICD10 (E055) Exclude
HIV,
v > Pregnancy
Baseline measurement : (n=2)
Sex, age, U/D, Hx thyrotoxicosis, Hx thyroid storm, recent

thyrotoxicosis treatment, date of admission, date of D/C

Y

Burch-Wartofskyscore :
Temperature, tachycardia, CHF, AF, GI symptom,
CNS symptom, precipitate

!

Laboratory (on admission)

Thyroid hormone level (FT3, FT4, TSH), CBC, Creatinine,

coagulation, CXR

BWS BWS
high score <

\/

moderate score
(score > 80) (n = 25) (scores 45 - 79) (n = 49)

\i

Clinical Outcome

4 Y \i

Death Intubation Acute kidney injury Admit ICU
U/D = underlying disease, Hx thyrotoxicosis = history of thyrotoxicosis, Hx thyroid storm = history of thyroid storm,
D/C = date of discharge, CHF = congestive heart failure, AF = atrial fibrillation, GI = gastrointestinal symptom,

CNS = central nervous system symptom, CXR = chest x-ray, HIV = Human immunodeficiency virus
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AaUsAuNAne
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nshfunsShwinvedtieingd (ICU) wagn1siia

ALY BWS Unad (45 - 79 AzUUL) WazAZuILE TYIUATANN
Burch-Wartofsky score (BWS) : Usgiilu
AZLUU BWS Lﬁ@LLﬁﬂ%}UIUIﬁﬂWEJ'IUWa (mi'mﬁl)

(> 80 AzUULTULY)

ALUSANUNANEI

Nan153nw (clinical outcome) Town

M5v88339 (Death) nstaviasaeuela (Intubation)

A15197 1 nsuszdiunnglvsesadufiving® deaziuusn Burch-Wartofsky score

Taedeunau (Acute kidney injury)

Burch-Wartofsky score for diagnosis thyroid storm score
Temperature°C (°F) 32.7-37.7 (99-99.9) 5
37.8-38.2 (100-100.9) 10
38.3-38.8 (101-101.9) 15
38.9-39.4 (102-102.9) 20
39.5-39.9 (103-103.9) 25
>40 (=104) 30
Central nervous system symptom Mild (agitation) 10
Moderate (delirium, psychosis) 20
Severe (seizure, coma) 30
Gastrointestinal dysfunction Moderate (diarrhea) 10
Severe (jaundice) 20
Tachycardia (BPM) 99-109 5
110-119 10
120-129 15
130-139 20
Congestive heart failure Mild (pedal edema) 5
Moderate (bibasilar rales) 10
Severe (pulmonary edema) 15
Atrial fibrillation Absent 0
Present 10
Precipitant history Negative 0
Positive 10

Total BWS score

Diagnosis of thyroid storm by BWS at admission : Diagnosis thyroid storm-BWS = 45, impending
thyroid storm - BWS 25 - 45, unlikely thyroid storm-BWS < 25

N5\@e330 (Death) : NsId8TINlUsENINg
nssnelulssnenuna (In-hospital death)

azlane (Acute kidney injury) : n157

AUedn1siuTuYedsEAu creatinine Tutianisuns

Snwrlulsaweuia creatinine > 1.5 me/dL

o
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B3NN
nn1snumuteyadeundslusiinves
AthelnsesnluiivingAlulsemetunay3sud wud
in - hospital mortality rate maﬁﬁgﬂwﬁﬁﬂmuu BWS
g9 > 80 Azuuw ensnsidetinfesas 37 uag

'
oA

Tunguil BWS Urunans 45 - 79 aziuu J6n5n1s
\d@eTInseras 5 Uszuiun1svuInflogelae
two sample comparison of proportion fM%uA
two-sided alpha (Type | error) 0.05, power 0.8,
ratio sgvdnesmesngy 1:2 lduwirdy 42 e
Tunguil BWS 45 - 79 azuuuiay 21 518 Tungui
BWS > 80 Azwuu 3uvwInUszrInslunsfing
faun 63 18 (fedeyarindesas 20 asdoafy

ToyaruAusEyIng 76 $18)

anAnlgAnzidaya
usstnedeyasenud fevar Aunduuay
dnudonuunnsgiu dmduduusoideadisinng
nsgewuuUng fisegiunasidesznieaielng
dmduiudsdeifleafinszarsuuuliund add
dwsunsiUSeuliiou 19a0# Exact probability test
d1m35U categorical variable Way independent

=

t-test @usSuMmLUsALlasidnisnszanekuuUng

° [

wag Mann-Whitney U test @1m5umanyssoiiodn

M151971 2 Jeyarluvestelnsesniluiivingd

il

fimsnsgaeuwuuldun® TengauTouiiounanis
Snwszmrinenguitisfinsuuugaiazunansiie
Multivariable Risk Ratio Regression lagvinn1susu
answaves A 01y sedvgesluulnseed n1sla
#1 corticosteroid Wagn1slasue beta-blocker

HANISAN®N

JUnelnsesdidufivingdfiiazuuunis
Useifiunuguusanedlsndig BWS faus 45 Az
ulu $1uau 76 58 Anven 2 3w lesandansss
wazidu HIV wazudadu 2 nqu aupziwuu BWS fe
nauTiAzLuLE > 80 AzuuY (§1uu 25 518) uas
nanAzIUUUILNGN 45 - 79 Avuuu (§1uIU 49 518)
wAndanuUTEIN 2 WihteawAwy angiade
2 nu Uszanas 49 U (Auade 28 - 66 1) fllsasau
Indidesiulalldfanusinmneada wasisaoandy
Wulsalnsesddufivediiudnsidiudszua
Sowaz 50 Laslidnsndnisvinelnsosnussanm
Fouaz 50 NANINTIINIRIUHURNTS WU sehU
freeT3, freeTd, TSH laisefu Fadesnduiinie
wilale (cardiomegaly) TnalAssiuiseas 80 waz
nauit BWS galiweidulnsesdifuivingunney
wanguazhuuliunatnaeiiniizlnsesdidu
fwingd foway 23 (M3l 2)

Snwaeiinne High score Moderate score p-value
(BWS = 80) (n =25 (BWS 45-79) (n = 49)
e g (n,%) 12(48.0%) 32(65.3%) 0.118
21y (), mean (+SD) 49(13.3) 477(+18.9) 0.754
15370
Ischemic heart disease (n, %) 0(0.0%) 1(2.0%) 0.662
Dilated cardiomyopathy (n,%) 3(12.0%) 6(12.2%) 0.645
Chronic renal disease (n,%) 0(0.0%) 3(6.1%) 0.284
Chronic liver disease (n,%) 0(0.0%) 3(6.1%) 0.284
Diabetic insipidus (n,%) 1(4.0%) 6(12.2%) 0.242
Hypertension (n,%) 3(12.0%) 11(22.5%) 0.242
Atrial fibrillation (n,%) 4(16.0%) 5(10.2%) 0.355

U 37 aluil 1 unsipu-awney 2565

Vol.37 No.1 January-April 2022



MIAsMIuIdlsneuarasiny dsuns uisud

MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

a13199 2 Teyaviiluvesitaslnsesdduivingd (de)

O

Snwaiziinw High score Moderate score p-value
(BWS = 80) (n = 25) (BWS 45 - 79) (n = 49)

Tsnsaudue (n,%) 4(16.0%) 6(12.2%) 0.454

Insoumiduiiv 12(48.0%) 23(47.0%) 0.560
et (n,%) 13(52.0%) 26(54.2%) 0.528
1ne (n,%) 0(0.0%) 11(22.9%) 0.006

Inseunduivingd weidu (n,%)

Laboratory baseline
FreeT3, mean(xSD) (pg/mU) 11.8(+8.4) 13.59(x0.81) 0.372
FreeTd, mean(+SD) (pg/mU) 4.36(+2.0) 5.02(+3.7) 0.401
TSH, mean(xSD) (mIU/L) 0.16(x0.7) 0.14(+0.03) 0.155
WRBC, mean(+SD) (x10°/mm?) 10.6(+6.2) 8.0(+4.9) 0.037
Platelet, mean(=SD) (x10°/mm?) 180.1(+103.3) 174.4(+65.0) 0.760
INR, mean(«SD) 2.18(+2.38) 1.71(x1.51) 0.397
Creatinine, mean(+SD) (mg/dL) 0.89(+0.35) 0.80(+0.61) 0.489
Cardiomegaly (n,%) 21(84.0%) 39(79.6%) 0.761

*BWS = Burch-Wartofsky score

INR = international normalized ratio

*FreeT3 = triiodothyronine

TFreeTd = free thyroxine

ITSH = thyroid stimulating hormone.

Sﬁ'ayjaﬁyug']u ﬁLLu’JIﬁNﬁﬂﬁ‘jm BWS g4 aaumgisnenig 810150193z uulseanuinnid
flornismeeddnuinndt toud daneiladiusy  Snngu (51971 3)

A5199 3 M159AZLUL Burch-Wartofsky score Lilpusnsuueulssngua

Burch-Wartofsky score (BWS) High score Moderate score p-value
(BWS 280) (n=25 (BWS 45-79) (n = 49)
Az temperature, mean(xSD)°C) 38.2(«1.2) 37.7(x0.9) 0.039
Az tachycardia, mean heart rate(+SD) 157.4(+26.6) 133.6(+28.5) 0.001
AZIY CHF
Mild (n,%6) 2(8.0%) 9(18.4%) 0.004
Moderate (n,%) 8(32.0%) 20(40.8%)
Severe (n,%) 12(48.0%) 5(10.2%)
AzLUU Atrial fibrillation (n96) 21(84.0%) 31(63.2%) 0.055
ALY Gastrointestinal symptom
Moderate (n,%) 7(28.0%) 21(42.9%) 0.158
Severe (n,%) 9(36.0%) 8(16.3%)
AZU CNS
Mild (n,%) 17(68.0%) 34(69.4%) 0.001
Moderate (n,%) 3(12.0%) 5(10.2%)
Severe (n2%) 5(20.0%) 0(0.0%)
AYWUY precipitating factors (n,96) 22(88.0%) 36(73.5%) 0.126

*BWS= Burch-Wartofsky score
*Temperature, tachycardia
'CHF=congestive heart failure

IAF= atrial fibrillation, Gl= gastrointestinal symptoms (diarrhea, abdominal pain, nausea/vomiting, jaundice)

IcNS= central nervous system symptoms (agitation, delirium, psychosis, seizure, coma), precipitating factors (infection, poor

drug compliance)
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Toyanssnwig Urensassngulasu
wudnauld Sunisinuindtedudeleen
Propylthiouracil (PTU), Lugol’s solution uag

= o M vo
M137°9N 4 ﬂ’]iﬁﬂw’]‘mlﬂiu

Corticosteroid sgaghatwazauInenlasulanig
fuseaditudfgvneada uin1slasn Beta-blocker
Tungu BWS as lasutiesninaniies (anseil 4)

mesnedilasu High score Moderate score p-value
(BWS 2 80) (n=25) (BWS 45-79) (n =49)
PTU
nenad (mg/day), mean(+SD) 1,180(x250.0) 1173.5(x175.3) 0.896
svognaleiu (), mean(£SD) 5.9(+4.6) 4.9(+2.9) 0.191
Lugol’solution
1681 (n,%) 25(100.0%) 48(98.0%) 0.662
WAL (mg/day), mean(xSD) 196.1(+28.4) 203.7(+53.6) 0.510
spogafldFu (), mean(xSD)) 5.2(+37) 4.1(+18) 0.090
Corticosteroid
e (n,%) 23(92.0%) 47(95.9%) 0.416
UL LAY (me/day), mean(=SD) 9.5(::4.9%) 10.0(4.1) 0114
szezaTlasy (), mean(+SD) 4.4(+3.6%) 3.4(x1.8)
Beta-blocker
lailgi5usn beta-blocke (n,%) 14(56.0%) 21(42.9%) 0.509
een Propranolol (n,%) 8(32.0%) 22(45.0%)
beta-blockersuﬁmgus] (n,%) 3(12.0%) 6(12.1%)
syoglaleFu (), mean(+SD) 2.0(+4.5) 18+23 0777

*PTU : propylthiouracil |,

'Corticosteroids : steroid dose equivalence to dexamethazone

namssnwlnsesnfuiivingd Tonsinis
FeFinswisaeanguiosar 16.2 lasiasizs
ANUFURUSTEVINAZILY BWS AUNMSAANGaNS
¢e Multivariable Risk Ratio Regression lngvinnis
USudvSnavesdiuwls ang e seAugesiuu FT3,
FT4 n15la3u corticosteroid wagn1slasusn
beta-blocker wuinauil BWS ge flomadedin
490910l BWS U1unats Relative Risk (RR)

6.46(95%Cl 1.50-27.88 i1, p-value = 0.012)
flentaneslasunislaviedrenielaninnia
RR 2.52(95%C| 1.21-5.22 i, p-value = 0.013)
flanlaLdn ICU w1nna1 RR 11.50(95%Cl
1.10-119.43 w1, p-value = 0.041) waziilena
laan8u1nn77 RR 3.43(95%C1 1.07-10.98 W,
p-value = 0.038) (A15747 5)
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M15199 5 neansvsratinuesnsSnwlnsesalufivingd

NAANS High score Moderate score Adjusted RR* 95% ClI p-value
(BWS = 80)(n = 25) (BWS 45 - 79)(n = 49)
n(%) n(%)
FeTin 9(36.0%) 3(6.1%) 6.46 1.50, 27.88 0.012
Taviogemela 20(80.0%) 14(28.6%) 2.52 1.21,5.22 0.013
51 ICU 7(28.0%) 1(2.0%) 11.50 1.10, 119.43 0.041
Innedaunau 5(20.0%) 2(4.1%) 343 1.07, 10.98 0.038

“UFudnnaves ina 1y sediulvsesd nsldsuen corticosteroid, N15l3uen beta-blocker

IsaliazanUsemna

nnsAnennzinsesnduiivingd
WU 74 518 F8nsnNsdetinginsesar 16.2
geanimsfnwneunthiiinsinsidedinfesas
10.1%% wuirsgaunzuy BWS a4 (> 80 Azwuw)
uazUunand (45 - 79 aviuu) Tuason1siinniae
unsndausnaiu lungu BWS aq lemadedin
1INNINFUALKULUINNGI RR 6.46 dlaniald
viodaemielaninndn RR 2.52 lemaiverdae
Angfninndn RR 11.5 wazlanialaansuinnin
RR 3.43

PMNASANYINBUNLIVBY Trevor E. Angell
wazANY WUTATLY BWS Tundudaonuduius
WuU linear correlation fUs28£1I81N1TUBY
lsamgruna seezaainsihwiluverdUliedngd
i femanmsaiiaruguusedlsamnduld
Mnszavnamseuiiuuty udldawnsaruie
nan15inuldlaenss esannnisfnudenan
finsuts BWS laiwihunsidei Tasudadu BwS
<25, 25 - 45 uag > 45 AzUUY UASUIEaeis
BWS > 45 flandldvietiemelawastdetinunnii
nauTiAziuu < 45 Yosuke Ono WagAMy WU
mMadeTAinduiusivengi > 60 U nsdiennsma
syuuUszam nsldlasuenlvsesd” Alessandro
Bacuzzi WaAngnumsLdsTinduriusivegil > 60
uazdilsauszdnda® Tnenisfnwinsunindsling
SyYANUEURUSTEMIN9TEAY BWS 8¢ wazthunans
fenuduiusiunanisshwiuineu

nsAininudnssdu BWS ge dAny
Fuiusfunsiinamrunsndounniy iesan
azwuun1sUsuifiu BWS Tt minasuuuiy
nMsfamgiisnamegs msiianziiladiug wlaneg
21N1TNITLVUUTEAN WAZIZUUNILAUDINNT
Fonuldludveiiinnsiaitelunssuaifon uaz
fnnzeivizeieg duman Juuilduayldvietqs
el nssudnulunedUaeingd wazidvese
nsdeinuntu

ftheiaesnguldsumssnyiitoans s
gosluulnsesd laun nslieranszaugesluu
Insewn Propylthiouracil (PTU) nmsl# inorganic
iodide (Lugol’s solution %38 SSKI potassium
iodide oral solution) wagdannla$u Corticorsteroid
Tudnsdaliseiy sukwwne warsroznm
Tunslifsyiiaeanguluunnsnaeg sy

donAaRINuUNISANYINBUNL L e

" nslasuen
Beta-blocker LiloAruaudnsinisiiuvesiale
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