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— ~ Oral glucose tolerance test

» Oral glucose tolerance test-growth hormone
= » TRH stimulation test

v » LH-RH stimulation test

A~ Cortrosyn stimulation test

75~ Insulin hypoglycemic stimulation test

£ » Thyroid sonography

/\ » Thyroid fine needle aspiration

7L~ Lower limb doppler sonography



5 2YEAK
T~ FEY &g
(1) Diabetes mellitus

(i) Classification and diagnosis of DM

(ii) Medical management of DM

(iii ) Management of acute diabetic complications, inclgdHHNK,

DKA and hypoglycemia
(iv) Management of chronic diabetic complications,udahg

neuropathy, nephropathy, retinopathy and foM
(2) Hyperlipidemia

(i) Diagnosis
(ii) Management
(3) Thyroid gland

(i) Thyroid nodule diagnosis and management
(ii ) Hyperthyroidism diagnosis and management

(iii ) Hypothyroidism diagnosis and management
(4) Adrenal gland

(i) Cushing’s syndrome

(i) Adrenal insufficiency
(5) Parathyroid gland

(i) Hypercalcemia

(ii) Hypocalcemia



(6) Pituitary gland
(i) Acromegaly
(ii) Prolactinoma

(iii) Panhypopituitarism



— BRI AAEE R 3R £

(=B R -
LB A 7 %7 DA H Bh AR AP R Bk R 2 BT B RE I

LECFHBRRAR/A » A BHAREPRAEGROER » R 2 E » 3t
15 BoAE R 8RB o
3. MR T AR A RIS HEN B g R L -
AF MR LRI
(1) kR BT AR 80 E BRBUE -
(2)i 4B 1b o &, & B304k -
BRRBE  BAHN BT I ERPFELEFNAREEFT KRN
(A)BEWEHRTE > ACHERPERBEAT -
(B)MEfk R 86 3 - W B dy - SRR IHE] - Ao kB ) BRI ZAR -
(B)E#) LRI L -
(7)BRES TP & KK A0 A% 00 58 2 R B -
(8)RERE » 4B & - WP > T > s FHRE -
OFEMAETHEDMENEY -
(10)E Ak #KRILR BT B F > &3 3038 0B et Salsf kL -
AR RF AR R R RS -
(12)EZ & - A BEIRBRRE » R AR TRAL0000 0% -
(I3)AFRE  XbFF HFEAE  S@FKAE  HEBEBRRNSEE -

(=2 &mE

LOBRAAD IO REMRE - 6l R FH W & ik A
o -

2. & ABEH FATEIRA RIS B AR
3. MEAWNIL » B RABIERI T4 MR ELRART

4. T REAE A B R EBEB R RO RERRBR K » B X
hemochromatosis * acromegaly * pheochromocytoma #» Cushing’s
syndrome % -



BuAhIE RAp & JE L HE ¢
(MREEEZ BE EXALEXRFVF > AIZAEFHLE -
(2) AL FBAR T ©
(B)Z R » @IS Fo b LT 8y R -
(AREARE -
(5)o gt & o
(8)F MR AEL -
(T)SHEAn B IR B AR & -
(8) MK IE By 314 -
(9)FFnpr et & -
(10)Z 8 W& > QMRS FEHHMLNRE -
Q&2 sE  BOEND > URRS > BE - ME - PR R E#RE - 33
= N
a AL /1 (Muscle power) :
ALA 2 5 & (Muscle strength)—# & (Paralysis) & BP AL 2 ) 8 2 2
% > M B (Paresis) ALK IR - MAZ N Z > TBEHTH A K ¢
(0-5)
5 IEFMANE
4 BENTREER - MHEMA D BREZE 2B (HRIK25%) -
3 AT RS A2 31k - BRI - PR X BN (KRIK50% )
2 FREHBUSE] N o Bl mAERE > FHRAEMEKFES (L RIK
75% )
1 RERMAKSGE  BafES -
0 RATARIES) - BPIZA LA ML -
wEER BRTaXHBEEAT wCRENBHEHNAE FIE= M-
MEWUB R E N ER A= - DREKF MR > BPILZFRAL
Wh=E -

I




b. WL R 41 (Tendon reflexes) :
WUEE R 4t (Tendon reflexes)—H 3% 35 » TEHL)AH LR :
SRR R - B E iR AUEE R ) (Re-inforcement ) B 4.8 A RE ©
+ CARJE AR — K IE M o
++ R IEEARE
D B TRRALER  BF—ZXRE -
++++ 1 JEH E B F A 4 (Clonus) ©
KL R AT RISE B EF HERE > — A BZRA ALK > 5 2{Fm
BEXETARERESNE 4 - LA XS  Babinskik R& % -
LR R SR IR A T | 2 B R AT ¢

c.’B Z ¥1 5| (Temperature discrimination) :
BlizwmB AR —RKEPEAK F—REPEHK - MEWREZEE
HERBYF > R EREZBDIFERY XEIEFIFELE - AHAE IR
R B WBE R R AR REA K - i EF BPBLE SR 1F AR E
BRAAERNES S RARERE AL LS LI H KR REER -
d.fx & B & (Position sense) :
Bk B TR e A F B EHRT  ABRRAFRRAENRB S A - R
ZRAMBRIERERF /BN ET S ® -
e.4t #](Pin-prick) :
K IR H R SR B(Sharp stimulation)#= 545 #86#) % (dull stimulation)
HTRRK - ARABAFHRREFHER > BERERREFHERR
R o SR B F 15 AR R B EBAZ - BB PR A BR A KSR
R e ERADEBERBEFRER - @TRAMERE > BB REN
#E -



f.Z #h(Vibration) :
BERE L ARTHEHN256 RERMITE L RAjeF LERABREE
FoFI5 ¥ BEFE L > feinteral Felateral malleolus k. (4B Fmxr) - &
RAREARES » SHARESEHTHSL -

¥ BREMELRGRE

BEMRRERE  RETHEZETABMALAS WAL « o0 S ¥ &
%o FILRS  REAFEZAIEKGATHRE - BERLPASHE 24
BEDRERENTRERT > CREFENE - WiIMRE T FLBRTHEE £
T B Z B B o

1. A3 SR R B RE -

RARBHHERSEZSL  BESERESRR AW TBREF 58
(Lead 1) 2 SEB K - S 853 mAMBAR (RIEIL) - REFH LR
RILAL R B 15K AT R S HARRM 8 R % 30K AT & S BkRR M [ - 38 K 3
el o — & m T BAERUE - H1I5RSHATHR SR B R MBS 30
BRATHEE » €A — RATEA SR BE -

2. RPROBR B ERIE ¢

FoRBRBRFLE RBARASY » L R5H AR B AR AR FRE R
(BsEEE6R"FHERCcycle) ° FPRAZETZH » feAT R B ESER
Eh  BBRLead - RETH — 58N P SBREE RIS O BREL >
EAEREARR - RIF£ B o RE - BRF A 2R FReyele - BIHE
RBERRH OB ER - REBEASR £ BMEBFH -

3. H43b o R A RE -

REBZFHARE  TRAT OB (KGR FERE) » BEHFRAIELR
(RAEMER) 2V —58K BRER —FHOLR - RAETH kRIS
RBEERME -

4. %$30%RRFM % : % 153RRM % : O 1.04E% - 1.01-1.03 borderline -
O18% B9 HSR-RBO® 0O 156K/ 2% » 11-14K /&
borderline - 010%/ £ &% - B RJE -

Y4BT %A 010 mmHg E% > 11-29 mmHg borderline [0 30 mmHg
B 4AFEBRTFTHEOLI0O mmHgES® » 11-20 mmHg borderline » 0 20
mmHg &% »



(Z)EmERE
oA 4 B
2%%@@%( bAC) °
3. MRS ¢ 4ARE R BE > HDL-C * TG » LDL-C °

4.1 % Creatinine - WE =+ W/ RE - BEREGHRK.kERGEGFCer -
SR ER:B B KB 8% GRA &G R HEE Xk Pcreatinine#albumin
Z kPl -
BRI E R REAR - BAERBIER
T.ERE -

W EEE R

1R EHEBAZ -
2BMER  wREEF > U RELBE > e RE > Bhi5% - Aspirin - REM
By o
BEREHR  TLEARM -
A% FER RN B KB RE -
5B RBEMAREELKT -
6. B KB - RIRERAFE A BEE -
TELRAEL > FRRARE R
8. X IR -
QA LT TRELEEEAE » QFEM EBAR  ERH SEEL
BER - EEHER  BMAFE -
10.HERA > A& FBRYMER > XA S EER » dofTEEH XL E
B R B B4 -
115G ey R IFHLBHE -
12.0 RERTA -
18R FAT R B0E > Auik A EH] o

KR fk R BRBE B g 5 51 M E AR R R RS

On critical (depends on clinical conditions)
NPO
On CVP line (as necessary if impaired renal * heart functions)

G o

I/O monitoring

ON NG tube * Foley catheter ( if patient in comatous state)
Blood culture * urine routine/culture * CXR * KUB if fever
Monitoring:
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At the first 12 hours

Check the blood sugar ql1-2 hours

Serum * Na * ABG q6h " check the I/O q8h * CVP g6h and vital signs q4h

At the next 12 hours

Check the BS q4h » Na* K ql12h » ABG ql12h

B R BRI/ AE BREH A% - HHNK - DKA usually should be subsided in
18-24 hours

& A4 HEitunderlying problems such as infection * MI * CVA % JER & 514k
JREE
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—F FRREGIHOL R E
FARBRAEGIRNRCEZRE ) THEFRERE L TR —K >
EAERERBMAOREZIFRBLE—HrRE IRAETHY
o B2 B F KA E R R oAk o teGraves’ disease © R &R AR E
B FARBRARAE U A AR - Fiv AL B IRB M FARIRAE - 822
bruit - sbEFRAGAR R R A FTRERDERS - RKREAF LN\ AL

e HA A AGraves' disease © % Fhms A i Fsore throat,
headache, fever %JEsk » £S5 & LB R £ OPD » 24758 F H FT 2A
KB REFainE RANTFTRR  HHIELEMEA - subacute
thyroidits#Z2 BT B T H A MA - REHNREELTLT) MAE - X 4o
thyroid nodule » X2 2 & 45 A had, fixed, tenderness » X 7 ##
FEHRMACLE  BANKAERORERE  ABMELESZERRTIEA
EBMRENE - B T RAEFRM T RRAGRACEERENE
B AT REHEIBARD » 8L B H BL AN BREE LN
B KRB R TR E

L TR E

B EERANRAG BRI AL —BERNOSANA  HH)
Uk ~ SARFAK ~ MR ELEE > AP RE > RE > REEFABKB T > €M

B AHBIMAEHHOETRRE TR - LIMEIE QA BN 9 LM
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BE—TRpA g TR Mo I e TREDEEL
BE - FARRTIARERNRR NS IREE - ERFAN—HREENSH
10E 20250 © FIRMZARINGEHT A AL RE - oF FH30H dy k30
B — T RIFEAARAREE ZT o BT A T AT R

(4x) 5 Lty BB E =  F_HE WA E R F

&
|
wa

R ERAGZHRAPFHRENBH25-40 9 RELS-2
1-1.52 % o —EEXMEERAFARRKETLE NWAETHRTRERM -
2. TR
AEATFRBRLHE > FEZRwWEE:
O WmEHWMEIERABIANY - RERLE -
O MEMRBRRERELBENLBRBREFENE T L
SREAT  w A AR B SRR |
FRAFBIRZH TR HRRE(BENRBN Te M)

B —IIK s B F R A K ST B A BB o

BRFEPAFRBRERE BEKRET - 1% > WHEALEIRM

F LB E st PERAETRBAINME (degTalt) - —

i)
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s ERARDZF IR RS LEBIERE o (RN
TRAMERZIA

*4\

FEREITHRR - RTHEFEEE
BRI A S W EEARE - RBREAEMER - FRR

AEEZEBZRALTRR  ARFMRRTETEHBETR

AT RMAD B R o LSRR AT
REH bk — M -

ER-L P

B AE

VAR A B H AL B R IR F R -

3. FAMED

\.; ﬂ/

BT —HRRFRREERE S FFHAE -

SN P
BATRMARAN - BB R LR AT - BT
S

gL BB BRI RE - FHR

&

5B BT ARARA R
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% ¥ 5 4ok B AQGraves' disease @ 7 AEEE B LI 4E A S I

MEHAMLATRAAZ GEG AL o b — T B TR FRRER

A% 3K g2

LT FRREZRETREZN - BLWR > REF M E T IR
B Rgd®m o ERERMSX TREAGERE - EWKDH
IR AE L BRI AL E] - AT NGB SRR RWNEDS S %

(D WMEZFIRRANERA T - BERELRORERR - FR
ANBETRe 2 S o IReg A AR AT R AZ AT IR -
TR F RIBIE A RBITOREE - BB ERE R THAT  BRXF
R T ARBRADIEER - — T > B TEZ ARBAR ML BN
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— AN E RTATRECATRRE - BERABLETFH = F=4E
HRERLZMFLRMANUGME (FHEFOQNRAE 2457 )

TR 803 B B F R B BB F LR R G R A TRE T

™)

BRI ARE - FROBRA LB - REE P TFHRAGKBE RS
PF o SFAER T RAAD » AL A REH ARF BMEFEB TR

T&E o (HREFR AR R Iy XEAT)
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(II) wEHBERANERN Y - fFHEFHRBIES ENAE
R o e EBAREE TR F AR - AR BB EREAME
FURMA R G TFRBR TS E > ATREFRRNESE
¥ o FARALEBIEHRERH@RELRE > DA ABIEERL
¥ (AEFZAMRIN) - FHEUBAZER  REZFTH

AR BRI E - FEEFTRBEKRD R ABEH AR

FEMZBIATFRRIT SRS -
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(II) BEEENRANESRY  WHEFNE - = wWFELE
FEE WA o IR e R FURECE TR TR - AR BB ERE R
B SURAUA RIS R F AR TR E » A TRETRRHEL
X -FHNAAFE - = wiERERERREER > AAEF
WEWELE (AEFZAMRTN) - FHEURAZER  REET
THERAGKMERENE - FEEFT KRB R AREH A2

ERBEINFRBETSHF -

5.F KM Z 4
— T T RFREEEREF  EFETHAE —FH 4o
B RIREEA MR T TR > TR ERF D - wE S dEmd

ST THERETRAME T T RME -
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AR IR AR K
TR ARG RZEZ N>R BRAR T ARERA LZRES
5 BRFEMTREIE - AREFTRAZATHAE - AmiGmE
B PR FIBHARE RE N E I LR B BRAAEEEREE R
FARBERZRE » KT EFAFERTRTRE - b F RS
BB RRAFKR - AmTER SARNZIRE - £ 8 LRITHRRA
BUNZ R o FHX A F KM ASMHzZ Grand Scalefk 5 - #4147
B A1 o 1 B AT A 7.5~ 10MHz Real TimeZ # 5 & » #71:20.5
NEZIRE - ARRRFE - KB AT AHP - PA10MHZ Real
TimeRAA R FARMREE B o MALFMBEIAMBAREFIT 7 > £A7
BEMBRE - £ ERARE P IRE - HgelE EATHIE - LA
e AT > IR AE S E ATy 7 R T AR o B oSt oy AT
c ERBT BT E FARRAINMERS  BH TR RS E BT

il HRBERZOE  BEEREIME - KDRRE -




W AR R 4m & F A

FRASARE - EAE S EBAEEANP AR SFIA IR o B A BRI
HMERERBEFHE RERAFTRREDPEETNATFHE AR
ZAEH SR FRAME R R TRRGEH L E > ZEHAMME
JEAR T fE Mt B HEBR © BB A F £ 10ccB4F - M229%4t5 (F A F
KA AET A 18SE4TE ) TH/ALH - HHEHA T SEET LI
JEA TS T REIBN T S AF eI - IR & RIR RSB BAZ
FRI BT FRANSBEBAL > AR ROER=ZRABA R LT
BASMHAMZR > ERRA - REMEFARL - KRB @riTER
h b Bameikh 2R SR IEBIHR AR B AR B R AR IR AL -

— AR X108 RP 7T 1k ofn » B $h IR AL 35 5T ) B o B R ATIE R B8 B

MZ| 1522054 -
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BRE 8% B 2HE (Ankle Brachial Index )
ARABRETEBN I REREALBAZHROERER & T EHER
BhRMCuff @A LA Sk LA - $ASMHZZ ¥ % 538 » BIIFATH
# ik (Anterior brachial or cubital artery) X% FR - FHIE
38 B & M radial artery & ° StBF L AR £ R AR BEIKATEIZIE
BF oA E10-15mmHg © &% A543 2 5mmHgK R » 3£ LAIRFEH RIS
WA BB 8 Ak EREARE I BRAE - B Cuff B £ A& R H
#h 2 b > 3 4% 3F 58 % 7 posterior tibial artery s pedis dorsalis
artery b o fR E3LRIEH SRR Z X - RIFBRBIKR - 3 HERE K
REFENRBRZ I (EF AR BFER) E%ZHRE kb

JRI5 AR ERH0.97 B 834 Sb Al - JRAR5E A 8 25 Bh Mk fn % R % 2 7T Ak
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RSB E LA f}?‘ii/f@.%.
— ZE BRI BT IS B LR M BB

v SBITE KRR AR BR s e R Bk R AT 2R B B AR

SR E 2 # =24 kg/m2BEEA T —EALRRETH

- HRZEE -

B F ol mragd0 sRAERK - B3 FEHRIK > 66 RALRR -

—EBABRERE R
5 MW ERE (African American » Latino » Native American »
Asian American » Pacific Islanders) -

A EA kg AERR - KRG DERAEIREAE LR
=B (=140/90 nnHg ) SKIE#% & o B 6% ©
BB R E G MEERE <35mg/dl Ao/R=BgHhEs =250 ng/dl -
2R R R RIEFER AT L -

BRE AR BB EE OERS

B IR R B R (flhe : EECH  ZERAE) -

&S B SRR o

v

FEHRL R -
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R

158 H8 FR

/\

BERGE AR ¢ Bl
% 51'\
Ak

e = =8

e

[ #% fo HE > 200 mg/dl

_mt SESK él{ff[_. & B

b >A5 R o AR FHR
HE’»EF ’ 1"?] jﬁ]_,@& 1 [-ATJ i E‘E;i')’ii
SEARAE SRR R R

N

72 1R i HE % HR oo HE 7 B8 o
> 126 mg/dl 125-100 <100
R TR ENT AR EF

= BRFHE

K Jk R AR RS B 4R
— Rk R (B MR IR )
A, RER R
B. B &M

IL %= R AR (B S @ uoRsl ke F8)

I HLeHFngi
A Bl RERZ
1. HNF-1o (MODY 3)
. Glucokinase (MODY 2)
. HNF-4a (MODY 1)
. R4 FEDNA
H*g

.cnq:ww

Bk & % & B 2y Ae sk
C. BRBES S /)Lfé‘):)%
D. P39k JE TR
1. Bosm e RE
2. RRAR KE1EBF
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B84 5 tm N0V
FLEmERREBRSE
AR ARAK AE U

_-H:P‘»

EZVE NIt i E

S A

Vacor
Pentamidine
Nicotinic acid
Diazoxide
Dilantin
a-interferon
R

KRB

E @ ek &
re

e e S AT e B

IV, 4E4RAEK I
v MR — AR E

I

) WMRROREFRAZBBRS  LOEEGEMEN > FFERHENKRE
FHRBETE  BEAMHETREENREEZREN - BARSE Thh
g XL FRAEAE  BAREKRER C S& R 8
TR RB AR o LIEFTA BB RAR A 48 R BIEAK

(2) ARERETHHES0-90 % #HFH MR LtkAhH—HARLEH

BB R o
(3) WRREEHER
RR > EE o REOBE  BREEFRECTE -

f
L%

= ol

(

G B AR
(1) The DCCT ( Diabetes Control and Complicactions Trial, 1993 ) :
o HA P Y o R A TR I SRIE R B — AU ORI R DR RVE
(2) The United Kingdom Prospective Diabetes Study (UKPDS,
1998 ) : # #5000 5 = Ak R & A ¥ £ RE20F A RER
R Y o B ofn R R VT R S AR R ot B RO R R BT
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(8) :BREARWHEEFOEES BAZ (2011)
AR PERIE BAZ
FHEE o (mg/dl) 70-130
TR bE <180
wibmeEx (% ) <7
(4) BERBWSERBE : S0 RiSE¥  SHB EHE . FhAes
B A S B RR B AR BT e
(5) ZHEMHREZLBEREROERR (TRIIER B ExmB  #AF
B RR ) Fe SHERRTEIE - R R — TR EEEIKBRRR
b BH

[_-&'i't.& &% < 9.0 %tk A ] [ b & & =00 % a9 A j
| |
v Y v Y

— S = R A

-4 LR -0 B4R
Bid R s ) R AH (L/L) BT E (R Rk & Foar i@ R (R/R) RaTREF
R MRS I RE
F A W B s R A ~I°7 6 E) & e S a8 A
- = R ES-4 4] =Bk S B4 e b ]
R FHEGIH RIT A EHE A B AIEPIES] B BT ki siEHE B
ot o 5] 46 8 6 0 AR 4 I o B o - ] 6 80 6 1 MRS I s B B FLENOE Tty R R gk S o -8
A B EREE E (AR A AL G RGN (A HER) HAEF B G F A kL m E F (R AR
MGl 2% MR
Rt N £ R R B oo ab |
NS L-E ] Bk B F R BB A RA]
ol Eoak-E Eid il oFT R & 0 s SR T 8 R A 8
« Bk A B4 R (=S 8 TR « i A B4 Jp

b d FIEMAES 65%  EHERATZRERGA N HFHAME Eh#ibEE ] -

2 EERaBEY  THRBRAMAEARE B L K@ EAMEF—E8 1 o RiuEEs 8] -

IR BLRE SR BT A SRS EA RS F AR [(FAMBT—FF 23 B Fi58] -

EAEWER MRS EARE E A TR mAREGRET  ERMEENEE A A E BRI -

S5 B;Q?J o R B AR o F LR d A A3 12EANEREEEE AN ERIE THSE S
FBEp -

38
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BRERR L ETE R

R

(1) BARRTEINSGHEHLE -

(2) #XADP500-1000F F R FEHRE05-1AF °

(3) FMEHEMRHIHEIN » LHEZ= &ﬁ@%’ﬁkﬁ%%ﬁﬁ 1 Re jE o

(4) BRESHEREE  LELZKAEER

(5) #Ffpofe s hb B ROAE B B -

(6) RAZLRETTHANENR

(7) HFXRHEHN : BES5-60% - #5E <30% - HaH10-20% -
AEEE

(1) = (EwEZR) -
(2) MREBHEFR -
(8) HaEwEY (FHZE V5K HX30904) -

TOPRE o fE
Sulphonylureas

2

EDS

gL

wﬁ

,ﬁ#i%ﬁﬂ%ﬁﬁ;%%@ﬁ%%ﬂ FhH T o
_primary failure: & * ¢ PR & BE K A E DL L

ER

Pimre £ g chig X B{c Sulphonylureasi? & > M PF4ridg (2 &) >

4T rBimie fp PFig SR K F A48 o

B G AR M A RER (R T REES ) RN

B CBHA ) -

£ES IR LR

AR

.secondary failure & & 5 5-10F Fl& ~ H & A iv 7 sE Fla g4 m 4 pe o

FRAFLPMARRGPE > B RARP e LB LG
NEX

§Z
o3 R M

L Sfirw\gfrl L . ?$$g o
CEd R SR R R B VAN .

L BoERp ) o

.Glibenclamide: t4% % s fus & & ¢ > ¢ IR E & BET R 6 F A B0t

OB M BRI (Blhe Bk S R ABRRL C THAEHE)

% ¥4 3F ¢ fesulphonylureas *

Aspirin ~ sulphonamides ¢ £ 3%i>n P & v B & > A M BER o
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BliTY
P -
A
KPR e Ao (RS R T )

B EFA S e BT REPE o

CZhseoadg g (ROl % £ ¢ o biguanide? more favored agent

B

RE (5 FETERNESAT DAL BN L o M) o
EAARE % 24F) o

LT ATE R e

CELBRT THALE (GFR100 mimin) i i & p i (£ 7 e -

Meglitinides:

.3 repaglinidefr nateglinide = ffi- i & ehie* S 2 LE B wmie t gy
ik £HP 0 VIR L (lek § A A R iR P B ecd TR
Por it PRV ECE S FP ZEARIRY o RE(S 10-15 A 4B AR 5 A 1 o pF
MNETIERBER AT RIS KAEF 4% - Repaglinided #2420 > @
nateglinide Bl & T % T c H R 4p 0> 2R 0% L F B E R iR
B L MR MA MR RRRERRE S0 SRR TERRE S AR

* o

Biguanides( Metformin)

ELRC
CAEE s BRI s ] B R BT o
CEBEEY WM 6 GPEIR R (A 3R A S Sk (lactate) 2 (5 B AR T

374 % > 4 H b * biguanides € % 4 i M IR % o

ATFDE FE L S

Rl § A 3 8 ik B (5 (7 (post receptor effecty ¢ i 5 S )
YRR T -

TRAYRRT ALY -

#ng

EENF A0 §4 e

T EERMEH A o

BRI frZ b s T
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BT

R 4 0 F A (%7 Metformin® & 8/100,0005 « ) & 5= F#F (>3045 )
D WAL TRB IR RB S RHIFEFRRFIERHE

VR E AL (20-306 ) M~ RIF C frs b IR RdE S - 2ok o

P i H § 418 (a-glucosidase inhibitors:

AR E AT il o PR A R A g BT L B
AR Rt VMBS e BTRE FER o R L BItE R ol fRE e
metformin > H fhi¢ * ¥ 2 £ F 4 K fE o @ F AEL PEAE = 37 4ig 1)
A FL G ALRF e R v Y enRl T o FRk b 95 25-45%T
AF R ERER @ B RY PR S A48 [84,85) F O F F .
FrRIR TR G A AR A F AR OR R Rl RAROTERRG F L
B HAFTG o AR PR IR ek R B e R R
Hpp (blde @8 2m) @ 2@ Fppe 5 a8 blde @ BB (FI5H.
(lactase # = & Zr4] > & B 4%, (sucrase R ¢ = Fldrd]) o

Thiazolidinedione:

T% 4% 5 751 PPAR-y (peroxisome proliferative-activated
receptor—7y ) 3 seVup P Ao ERRE N 4 B R | F auR B 0 R
Mz e fEfes ¥ 9% § 2 ER o IRF pioglitazone - rosiglitazone = # >
¥ AR T FRERM S R FT PR R REBE 2 T oo
G FHAORAPRR R R S BAEEL T BERE D L B Ok 0 i
o e A BT R E A Re B R 2 ABRpE bl o B BP0
i%ﬁﬁ«‘fﬁi A g FrE g (Bde i = ALT) > EA2iE L F + " 2.5 BRI
EFRRY BT ERY 1 ERE 2 BIHRAE 1 XFHN R 2 E LR
R h Y R FHIRARELI N VNI B RRT RREE 1 Y
558 ¢ (New York Heart Association > NYHA) # it~ #5% III Bifcs IV =&
N ':L%ﬁﬂ:;];; AR E LG RMATHI VoA RS G E 4 AL g #
LEr o AREFPAete £ A o P ERELE FonE BHATH L EH R o

Dipeptidyl peptidase 4 inhibitors > (DPP-4 inhibitors) :

% R0% %% (incretins) P A &M §F 5B H ¢ 2t Bi . -1
(glucagon-like peptide-1 > GLP-1) fr# & #Eikig 2% & & Tl % .
(glucose-dependent insulinotropic polypeptide * GIP) = f& - f4 %

T > GLP-1 4v GIP ¢ #-i# érk DPP-4 -k f2= 2 R & ehd 4 o DPP-4 £ 23t fm
Pg g b eneu %‘r v Re A9 efR d rﬂf'_*j%‘« ¥R @ LK e o DPP-4 drd) F H_-
P e R IR R FES R SRR T RS G R DR o d] 2 gk
Al EPIE M Eeni®* o Sitagliptin (JANUVIAR) *+ 2006 & 10 * i i #
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Pt % - v pReD DPP-4 Frdl @ > fr v e PREUE
%ﬁﬁﬁﬁ’i’ Byl € g B8 - Sitagliptin g R H WA FE T 0 FI IR T ¢
RS HER D n g g AR TSR 2 OVEASFS F <50ml/min )
PE o e o A AR - Sitagliptin 7 fr BV AR £ ek b R H{FCRI £ B R
Foo i U IRFUEAORE % G s X &R

WE B &

Wh AR AR AETERAMEE R AITE F o do R RN L G F G u
iﬁﬁ“é4%%%’%gﬁﬁi%Fﬂﬁ%%%ﬁ%i°$ A o 4

EEMFTH NI AR L E - B BAERENRE S FRLEE F o
g b e gk Kfﬁf'ﬁ}”#]ﬂfﬂ° Baavh 2 (A% %) REAAL T
B ELE BFRORRELE T A s ¢ RN FR AR 2R & o

x
* ‘*f{ivi%m”i’% L u!#" P H A TR TR AR E R R (@ ok
F)RNL LA (L2058 3 ) NFERAE P UL E BRI L E BT R
/LL'%JP‘»T‘/IB"T‘]"J’ @,;ﬁ‘ﬁ_ﬁ"t};g%%ﬁ%;iﬁq—%;to
**;C’u‘rm%Z H%fM% AL Fiok - KEFER B e R -
MBI A AL ETRE > e B AR L ¢ F A 200.0% ¥ R E A E G R 0 b
cIHERES2PRLE T RARY LE Z ki d oo 2 B d FL
hERT LREHDL A DR S TR RN G - L F R AT e
LLZi']#%ff\'fﬁ?Filé *L g E (Fp g—kﬁ‘»TllB’T{ﬁlﬁL L) FARE A B2
Bz fsimon g E o AR - BN PR E o Bldot AR F L S friEH
ii A ok AP AR RIF b T RFUE R E o ELE
BER - Bad B2 % 5 A RN 220 R 4 0 F 28 ) s
MR R EPE R BRSSO AL B PR A SR A
WA R it A L R B A RV AL R Y LG B aR 0 A RL B @
FIEGHRLF M oI - FRm B AR 802 N EF I e BES
B LIRS B s 2 3 e R R BRI A L B
- BT R G F RIS R 23 o 4 0 AR T RPUE Ok #
AR A 0 1088 BBl B EFEOFL F TR LR o
AT &% B B RFUE R E o e g IR S R P
g o F R e 1P sl Eokdh k1P LM R AL § & A 1P i3
,k% WAL L FA T AN R HER L FE B o F LT
Ao SR A RE D R Op B ] 7 R R 22 o ¢
w e b 1p RSl P Rondh Rk sie o L R L TR L d R oo B
vl EERET 24 ) pRiTY enk ok § % (Glargines Detemir) 2 ¢ 2% f &
(Neutral Protamine HagedorrNPH) - — #m 2 » @ * 2004 § 207 €7 %
MBS 4 o A & ardedn B R - 427 8 10 U & jEAY € kg#ice0.1-0.2
BEAs e RA A IpET w161 > & p He - PRI R &G
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PRAZRZHESMEDR RN FLAFRE ZAE DRI Fu Al &
B VR AL AR E o @ F LR M e A B A5y M TR o O AAHDL
BAEPR R R ST RFUB R E LK e AR o § R T AL AP

FRE U ORIEF o KRGS IR R E AR R R B
& o0 - A i;metformmu BT o & * metformine 12 b B E a4 ¥ iR
P e Aok E e P RAL Y BT g B BB o RIA e
%mﬁi G A SE @wogrmﬁ%@@%%Plﬂiﬁmimg@%gg
f6 0 v EEE P ABIA] P AR Blde B R R T7.0%: ‘“F‘?"?J‘“’%
e i 1 piist 2 eadpiRAPLE 2 > s 3 R ke (Riit)
g % ’ﬁécjéuﬂég,—% " oo

B A § & st s § ~éb%$Aﬁﬂifké (Blde: JEA TR * i
el

“‘b Ju

ng’,—}—*ﬁ TEHYHE kg #ceh 04-06 R IFL B EEME) 2R kypB A
it G A B AR o B 1 PR B3R AEARIT S ‘%W°3 At %
WA E R R AR D e R MR GRA K 2 E P S sy
L EERE LS > R AT N 1p i HE o H P B0%H BT ¢ H
Ercdh b RIS AL £ 0 YE0%H ERSA L2 o (T3 g A
W E o

.

AR A F R AR AL s PR R PR
BB TR L AR i R R S 6 B T GRS M B A
S E e E R et R B TR IR L oA R T BFHAT
M h R TR S RA TN G (EE LS R T ke P
TG R T A L3 .

AL AR ARG N2 HREAF G 2 LG RS SR
WA A iR FREA R ORER o 4 iR AR REB RN SioR
P AR B Gt o Fin K B A R TR AT R
FE 2 g R RIG LR AR G TR TE S 9% G R e o gt h e L
Lo A AE Bl AR ] 0 B e H M R A il g e

a4

& AER 5 F H B BAERR B TR E
T T e W T A S M VT

R G E R E
Insulin lispro 5-15 4 30-90 4~ 3-5 B Insulin glargine 2-4 )\ B% Fr Y e ] 20-24 )\ 8%
e 30-90 4 35 iF Insuh:?ftfmf LR EE B2

fa £ R
AR5 K 70/30 human insulin ~ 30-60 4> 2-8 [ BE 10-16 /8%
Regular insulin - 30-60 7~ 2-3 B SRR 050 aspartinsulin. 5154 1-4 /s 8% 10-16 /) 8%
PR R E 75/25 lispro insulin 515 4 0.5-6 /B 10-16 /jB¥
NPH insulin 2-4 /N BF 4-10 /) 8% 10-16 /J\BE  50/50 lispro insulin 5-15 - 0.75-13.5 /8% 10-16 /) 85
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B AR R PR

I. Microvascular complication : include diabetic retinopathy, nephropathy and
neuropathy. Those complications are directly related to hyperglycemia and
can be prevented by maintaining scrupulous glycemic control.

(i) AR PR R

¥k oF B3R By e R AE £ 130/80 mg/dl - RIFINC-VIIKZE - R (R4 BRA F
Bh>1gm/day RALCBESHEMERE (Flie : SHPAEE - PE - Fohse
2 ) o BRAEE%{K £120/75 mmHg ©

(ii) Bm%

& %A 24 s —RUE LR
(mg/24h ) ( /2 g/min ) ( /£ g/min creatinine )
normal <30 <20 <30
microalbuminuria 30-300 20-200 30-300
proteinuria =300 =200 =300

(iii) & Bk 7% AR R %

B R B R LRIROR S A4 RS - & NPDRAPDR, macular edema ete.
R A fofn st B > A A5 > microalouminuria ¥ FH - HEAEHFHAE -
(iv) &k map a4

&% A8 =2 polyneuropathy » T # & autonomic function test, MNSL, NCV % %
HERDE -

II. Macrovascular complication : include coronary artery disease,
stroke, and peripheral vascular disease. Risk factors for
macrovascular disease include insulin resistance, hyperglycemia,
microalbuminuria, hypertension, hyperlipidemia, cigarette

smoking, and obesity.

II1. Miscellaneous complications : such as erectile dysfunction and diabetic foot

ulcers.
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KRR R BB D BRI R

(1) ¥ fk R EREL b &

FEBAEF-ABERR BLEHEAR_DBELRR XPHALLY BREFES
605 > BT RERREEHRNBEIRL5P% -

%

1. &afotE (3% g %7250 mg/dl) °

2. KEREEBE (<15 mEq/L) -

3. f&kpH ( <7.3) Bl (>2+) AR 3IEIwanion gap °

Table 1—Diagnostic criteria for DKA and HHS

A
Muld Moderate Severe HHS

Plasma glucose (mg/dl) =250 >250 =250 =600
Arterial pH 725-7.30 700724 <7 =73
Serum bicarbonate {mEqg/l) 15-18 10t <13 <10 >13
Urineg ketones® Positive Positive Positive Small
Serum ketones® Positive Positive Posilive Srmall
Effective serum ostnolality Vartahle Variahle Vartable >320

{mOsm/kg)t
Amnion gap# =10 >12 =12 Vartable
Alteration in sensoria oy mental  Alert Alert/drowsy  Stupor/coma  Stupor/coma

obtundartion

*Mitroprusside resction method; tcaloulaton: 2imeasured Ma (mEg/l)| + glucose (mgfdIV18,; +ealculation
(Ma™) = (C17 + HCO, ™) imEgl}. See text for details
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hoik B F

L &% (&RFR) (#430-40% ) -

2. nL\.‘X?TUﬁ ERMEZE -

3. ML ETRIRE KR E

4. irm»zda (kw—%}‘" )

5. RERA B FHT ~ BMF ~ Bl BmE ~ SRR - PRF o
6. k&R E -

Pathogenesis :
1. BB 422 : 3 wps E A 1E A (lipolysis) © 38 iuis Bk RS By B -

Wk GHE N FFEEDAE -
uninhibited#& g ¥ £ 1A -
----> hyperglycemia

2. BRAGHREMZFRAD 24 - MBEF - A REF - LXMW RE

BE

Whis B RIER ~ (RGBS RREL -

"R EEEAR -

WG R AER -

3. 3 heRF b RS Ry B ¢ 3 AvEREE A AKX CER OB P F -

mainkE c BEMA K BRE AL RN -
G R
L & :
IR EH M A EMAENIAL 100 ml/Kg » 3-5AHRIERAREE10
% - 4MM % : 7-10 mEqg/Kg ~ Cl : 5-7 mEq/Kg °
I KyFRiEH
1 BEEBERAE  BASZER (RFALERBK) - Biodhin> 155
mEq/L » 7 % J& R 4half saline °
2. —H4891-2/ 8 » 4 F500-1000cc N/S/hour ( 72 4FF 5% & P J& e sA {545 )
3. BT ARM2-4/1N0F - T4 454 F500-1000cc N/S/hour & 2] vital signs stable
or’A f i HEd (50-100cc/hr )
4. 4-8/)"FF : 0.5N/S 250-500 ml/hra& A * 100-250 ml/hr/ 3% » ‘& @3 fk B
FHE MRk -
5. ERBEA L — ¥ TR BELTLIENE (82408 ) -

I RR B &6 :
1. #4FRI (01.-0-15u/Kg ) - A% F4E40.1u/Kg/hrEsi# -
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2. BE P FH B Hq1IhA6-8/08F ~ q2h - T A E q2h £ A B 45 B8N BF -

3. & Mt F)1E250-300 mg/d1FF - AL P T AAuH B 4% (5-10g B e -
D5W - ##AkES ) o

4. F R E250 KM P& CHER - RARFIKAESZE 1-2u/hr > B
B FA4ESCHR B F 4T -

5. ¥ P H LB LERRKBATER  SCH B & T LA 41 A 1/2-2/3u/Kg/day -

IVATRY &
1. P aFREMR S LFERMA -
2. & P47 K 3.5-5.5 mEq/dl - BXHLIA EST AALST 20-30
mEq/1000cc fluid °
3. & f4¥ <3.5 mEq/L » & AL4F 4 F40 mEq/LEXE % -

V. ﬁf’lfcﬁﬁﬁg‘éﬁ/ g
% A% A 1 contraversial e
2. EhPpH <70 % ~ Hik - B Pl A de PpH < 7.1 » RILBE b &
BERELJE -

ﬁ&mln
1. %3 +PPh<1.0 mg/dIFRFRERER °
2. fB4eindicated, /i 30-60 mmol BB B » IR A AN RAB B4/ o

TTAHRI/O ~ 4% vital signs © check conscious level regularly °
GIEEKGH AH BT 2 F A SHER -
. FRAREET HAMEL

VILE € — &R :
1.
2.
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Management of Adult Patients with DKA*

1 Complete initial evaluation’. Start IV fluids: 1.0 L of 0.9% NaCl per hour initially (15-20 ml kg n! ).

Determine hydration status

‘ v v

Hypovolemic Mild Cardiogenic

shock hypotension shock
Administer Hemo-
0.9% NaCl dynamic
(1.0 Lik) and/or monitoring
plasma expander

Evaluale corrected serum Na*!

v v

Serum Na Serum Na Serum Na
high normal low
0.45% NaCl 0.9%NaCl
(4- 14 mi-kg'h'") {4- 14 ml-kg "0}
depending on depending on
hydration state hydration state

+ v

IV Route SC/IM Route
Insulin: Regular | insulin: Regular
0.15unitsfkg as IV | | 0.4 units/kg %2 IV
bolus 1 bolus, Y2 IM or SC

|— When serum glucose reaches 250 mg/dl J

v

| |

0.1 units kg "+ ' IV| {01 units *kg '+ ' Regular|
insulin infusion insulin SC or IM

|
v

| Potassium I

|—Assess Need For Bicarbonate |

Ifinitial serum K is <3.3
mEg/L, hold insulin and
give 40 mEq K™ per h (2/3
KCL and 1/3 KPO:) until
K =33 mEqgll

l

If initial serum K'z 5.0
mEg/L, do not give K’ but
check K™ every 2 h

Y v

If serum glucose does not fall by
50-70 mgidl in first hour

v v

Double insulin Give hourly [V

infusion hourly insulin bolus (10 units)
until glucase falls until glucose falls
by 50-70 mg/dl by 50-70 mgidl

|

If initial serum K™= 3.3 but
=50 mEg/L, give 20-30
mEq K” in each liter of IV
fluid (2/3 as KCL and 1/3
as KP0.) to keep serum
K" at4-5 mEgiL

s

v

17

pH<B68 pHBE9-70 pH=>7.0
NaHCOs NaHCO. No
(100 mmol) (50 mmol) HCO;
Dilute in Dilute in
400 ml Hz0, 200 ml H:0.
Infuse at Infuse at
200mlth 200 mi/h.

}

!

Repeat HCOs administration
every 2 h until pH >7.0.
Monitor serum K.

Change to 5% dextrose with 0.45% NaCl at
150-250 mi/h with adequate insulin (0.05-0.1

mg/dl until metabolic control is achieved.

units « kg '«h' 1V infusion or 5-10 units SC every 2h) to
keep the serum glucose between 150 and 200

Y

Figure 1—Protocol for the management of adult patients with DKA. *DKA diagnostic criteria: blood glucose =250 mg/dl, arterial pH <7.3,

Check electrolytes, BUN, creatinine and glucose every 2-4 h until stable. After resolution of
DKA, if the patient is NPO, continue IV insulin and supplement with SC regular insulin as
needed. When the patient can eat, initiate a multidose insulin regimen and adjust as
needed. Continue IV insulin infusion for 1-2 h after SC insulin is begun to ensure adequate
plasma insulin levels. Continue to look for precipitating causa(s).

bicarbonate <<15 mEq/l, and moderate ketonuria or ketonemia. Normal ranges vary by lab; check local lab normal ranges for all electrolytes. tAfter

history and physical examination, obtain arterial blood gases, complete blood count with differential, urinalysis, blood glucose, blood urea nitrogen

(BUN), electrolytes, chemistry profile, and creatinine levels STAT as well as an electrocardiogram. Obtain chest X-ray and cultures as needed.

#Serum Na should be corrected for hyperglycemia (for each 100 mg/dl glucose > 100 mg/dl, add 1.6 mEq to sodium value for corrected serum sodium

value). IM, intramuscular; IV, intravenous; SC subcutaneous.

FRES b & B OF 8 ¢
1. WKpE

B EAREE R R R K - A0S E8T R, §AICPH % -

B

£ o
T
I o A 38 B B SR A
2. TR B HE A
ERCECESUT

3. B AEPE

ERRRERIPALB S F A FFHERBE EA24-48 B FE R A BB E-

4. LB P& -

conservative * H EBEEE - RALA 24 decadron SA &K B 48 e RS ik » TE14

) iR BUAX AR ~ KR B (correct gradual) @ initial4s P 4 22 £ B K& 4T - T8

BEAR LR BB R ER LTS E o T84 WpHAanion gap& xR B &

B G TRLE R -

5. w7 :
TR -
6. {&in
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(2) &5 %% R IEER M B 2 (Hyperglycemic, hyperosmolar non-ketotic
coma )( HHNK)

By
2

1. f# K% 600mg/dl

2. B X BE R K#320mOsm/Kg H20

20 4 + $F8ET ]+ MbE/18

3. PR AR EREL fE > A2 AR € PERE B F R R FLBE MEEE P &

¥ mag b & (pH > 7.3) , E 5B # T (HCO3) > 15 Eq/L

T RNA5 - 58 %

HoRkig

1. RIS BAAEF2UMERBRA

2. BN > BEBREEHEREAD > BRANOBEEES > BHEBARER - 1K
hEE

ARREF DT EIE > FgELS S OB

BMEMEE > BRI HHHZE > BT Rk

FEET

R FR) > A2 A B SR e 5 B 3% (40-60%), b bk 38 B 34
(5-16%)

MK R A5 1k 1 AR S A B SRR B &

B B A g] AL Ry

CREENIE 2R EEHA B ETER

] ) - 2B B2 > propranolol, phenytoin, diazoxide

W3 o 5 R R

SRR - PR SRR

BAF KA #H > dok F AP ERIRA

FOA R H K #25%

LT &5

Yo kR B BR o R

2145 > "E Rk > [ MEBabinski' B % 0 RIHE 0 FEME o NLARE  REEEHEE

5 (BZERAFE > 350mOsm/ Kg H20)

BB 25%
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LB R ARG AR LEAFZEAT150ml X 7-9L or K43 £15%

2.—Bd A AREK BRI L MR E AP 0 E NEARES  BFLT045
DEKRIGEKRY R HP—FAEMIQIHHL  BI—FEF 24 BHA -
BEE_EZ=ZRNERT 3] 9

3.% B G A 250mg/dIBF - AAMKELENE A B DE

AFEZFAN S SHERB S SIEE  BFAHETDHNRA S TRAHAKTH

VAT

TR E R

1. AFBET4 J B R R A6 A B e AT B T B F B Rh B B 4G

2. APEETAH 7T B 44 8 20-40mEq/L, 18 12 £ B R N T AR

3. Fo At A R S Jk R BR BR o JE A8 )

MR B &6

IS B4R B E(RD 10U > BoAS/EEAT0.1-0.15 Uk & & (RI)

HELT  ROBiEeh  BERATEFPRSHRSEENPH) -

& o 2 R T2

(8)Hypoglycemia management in diabetes mellitus

1. A5t K8, 2635 8 AR A 10-1572 ST K838, 4o I o 68 JE K 74 15948 P9 175 8 4 48,

BABRRL0-15A BB —R R ACLHERFT FERRLTHIES LT
50%%) B HE2 X BRARFF10%H) &) 48 258 72 43,5 ¥7 16 B 4 B B K100 mg/dl %
ik,

2.4 ARAEIRA O PRIGEHEE JEAAFIE - BERAMANDBERERBARE E

AE o

B RARAZERAREZ M AERCREERARATREZNE X

HATEHRETRD TR EMNL2E8/4 -

AFHEEMER OEEL - WIMNEERAR BEAEFTEIIFHEFD, SHERIE,

R RE A G I E K2 P
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Management of Adult Patients with HHS*

Complete initial evaluation’. Start IV fluids: 1.0 L of 0.9% NaCl per hour initially.

A J * v
Determine hydration status l
v v v [Regutar, 0.15 units/kg as IV bolus | Hiritial serum K is <3.3
mEg/L, hold ins:ulin and
Hypovolemic Mild Cardiogenic give 40 mEq K'(2/3 as
shock hypotension shoeck KCI and 1/3 KPQs) until
— K2 3.3 mEqiL
+ * P.’)J units « kg '-h"' IV insulin lnfusmn|
Administer 0.9% Hemodynamic
NaCl (1.0 L/h) monitoring
and/or plasma A
expanders Check serum glucose hourly. If If initial serum K'> 5.0

serum glucose does not fall by at
least 50 mg/d! in first hour, then
double insulin dose hourly until

mEg/L, do not give K" but

Evaluate corrected serum Na* check potassium every 2 h

* glucose falls at a steady hourly
rate of 50-70 mg/dI.
Serum Na Serum Na Serum Na

high normal low

+ + + If initial serum K' = 3.3

0.45% NaCl (4-14 0.9% NaCl (4-14 but <5.0 mEg/L, give 20-

ml-kg'+h'") depending ml-kg'+h") depending 30 mEqg K" in each liter

on state of hydration on state of hydration of IV fluid (2/3 as KCL
and 1/3 as KP0s) to

¢ ¢ keep serum K' at 4-5

mEg/L

| When serum glucose reaches 300 mg/dl |

v v

Change to 5% dextrose with 0.45% NaCl and Check electroiytes, BUN, creatinine and glucose every 2-4 h until

decrease insulin to 0.05-0.1 units kg +h" to maintain | stable. After resolution of HHS, if the patient is NPO, continue IV

serum glucose between 250-300 mg/dl until al insulin and supplement with SC regular insulin as needed. When the

plasma osmolality is < 315 mOsm/kg and patient patient can eat, initiate SC insulin or previous treatment regimen and

is mentally alert. assess metabolic control. Continue to look for precipitating cause(s).

Figure 2—Protocel for the management of adult patients with HHS. *Diagnostic criteria: blood glucose =600 mg/dl, arterial pH =7.3, bicarbonate
=15 mEq/l, mild ketonuria or ketonemia, and effective serum osmolality =320 mOsm/kg H,O. This protocel is for patients admitted with mental
status change or severe dehydration who require admission to an intensive care unit. For less severe cases, see text for management guidelines. Normal
ranges vary by lab; check local lab normal ranges for all electrolytes. Effective serum osmolality calculation: 2[measured Na (mEq/)] + glucose
(mg/dl)/18. tAfter history and physical examination, obtain arterial blood gases, complete blood count with differential, urinalysis, plasma glucose,
blood urea nitraogen (BUN), electrolytes, chemistry profile, and creatinine levels STAT as well as an electrocardiogram. Obtain chest X-ray and
cultures as needed. #¥Serum Na should be corrected for hyperglycemia (for each 100 mg/dl glucose =100 mg/dl, add 1.6 mEq to sodium value for
corrected serum value). IV, intravenous; SC subcutaneous.
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L B g X LB LG R

— >

A FEEAWNEHET I AIIERNE  RIBEERSY > wEEZE > BEEG KM
T

(1)3LEE fkr (chylomicrons ) : B E & » FAREK -

(2)FAK5F E 5 % & (VLDL,very low density lipoprotein) : * % % =& H 85 -

(3) % % B B5 % & (IDL,Intermediate density lipoprotein) : ¥ & % =& HhEs ©

(4)1% 58 B B5 % & (LDL,low density lipoprotein) : £ % A JERE B - & F4FHEE B -
TG R E R e BRSO - AR BIREREEREGL
FEF4F CAAEEFHAEYGRE  REEREEREG RSB XA
NE > RERBELETE » miERhFRENL -

(5)% 58 B B5 % &g (HDL,high density lipoprotein) : R4S E G » I ELFT P oF
BMRAG  EPALLE PILBENERR -

(6)i5 % Ga (Lp(a),#% ALp littlea X smalla) : BER - BHE R FIEEGa EER
% BHERMBRIRK > HEREESHARR -

B. & & % & (Apoprotein) * %A B C D E%¥ -

(1)&A®@EEGAI(ApoA-D) : HEEREG LIRS -

(2)k @& GB(ApoB) : REEREG LGRS - I P RAFEABEABES -

ATREERBREABRAAES

C. le& G IRH# 2 AINRER IR

a MR M(Exogenous pathway) :

FTRAGHPIRBAR > RHPHIENA RS - BPAERBE RGN -

LAEZE  PHEABSXBEIEREL0.5g (—18F X #250—300nghEEE) -

FEUIE I B £9100g~150g © R BIIE Bl B2 SLAG AT B8 - 45 1 T OB % Rk U BR Bt
R BADHBERE R4 0 22 H5% G 54 M (Lipoprotein lipase, LPL)1E A #
FUBE B ERITGR 9 Bs s T R - M40 F R AGRY BE A B RO 4845 R )
AR AT > T RSB @) EHIER IR AEE
FUAA BRI B REALRY @R P o EAENL A BYRE = ARIR © AR DB AR MY B B SUBE ft
R HE BN - AR LR Ok 382 (chylomicron remnant) @ 7 B B FHEAE & © BT
VA — A AL HIHE B BE SR AR I B B B - AR BKE BN R A Ay RE e > P L
FEBEAL R SR BRI EF S > BEALTH BT HERRS

b * Wk M (Endogenous pathway) :

GREN —RATERERR (S RAENR S @EE REEZ AR ) £1500mg-2000
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mg - EH =52 —(500mg)ZHEHPHMN > F =42 —RIGAFRELE - FRHEE
MERBEEZOBREEREONEXNERE - BEAR2 SR &% 94 E
A M TREEEREGRNNENSREBRTEERES - PEERES —IHDE
BRI > — SRR EEEES - REEREGRTT  BECEABRALETNL
R - RE BRI RENERBRZER NG ZAEE B A - i F LR,
FAINRBEERETLERIEERENE AL P REEREERAZ HLBER
& P 3 AR D Bk ot A AR AL o
c. mEEREG REA- GHFBEERG I HHE - (FARREFELRNAL -
de o B P3G SR S 4B RAZ B % B RE B B4 R ) AT R -
i P RERRA L ANEE B A =B H B
(1)48 j% B BZ(Total cholesterol) » & &"JLE MM+ BIRE EARE R G+KEERRE G+
BEEREG PHMERBER AP AREEREORNIERBRLERS -
70% o Frod » MR BISAAER B & » AMTARERKE B R QEE R L
B o EEHHREN e FRESHENAERERES FRRALSEERE A
R BIER % PraE s ey - BIFRZRVE R o
(2)48 = &% H W B5(Total triglyceride) » 5% o SUBE HURL+FR K 58 B A & G +IK 8 B
RO+ EEREG" PR WETERITER  MABKEEREES A
F1E55%
(8)Fhofn iy B 4 JE Bl B fr AR Z BE H M BR B - IEEIBR FE R M B 2 RERFAT T Bl = -
FREW B8 HET S RYPE TR =8 HEs RIF2E12-14hrs
RIARRE -

= BMEREZ A

A, FH R4 4 4 8(WHO)# 5 f5 % & fjE (hyperlipoproteinemia ) 44 7%
Ao EERE Flla® FIVERTR -
(1) HIR(Type D) Zh5% & R5## M4V (LPL deficiencys Apo CII
deficiency) - i % ByFLEEHAL
(2) FUELAlla HoEPAllak®w R AERBESAE  THEW
KEBERRESG - bR ZHEBEF ST HEES S 2R SWKEE
JEEGRBIKEERESR °
(3) FUANZBHHEAL HPEEaABREEREGAE - £
BENILERARERPEEREES °
(4) BIVELASZHEHEAT ZRASNBKEERES BLARE
FRESMFHRAEET -
(5) BVARFIARAIVE » THEHLEMERBREERES -

A
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B. 2B 582 d £ B B FIEE B2 F 3+ = (NCEP, National Cholesterol
Education Program)ff# o
(1) RS> R=AER -
a. <200 mg/dl: #& &
b.200~239 mg/dl : FZ &% 1R S
c>240 mg/dl : &5
(2) SFEMEAEBRBEAA TR 40ng dIALF E% - BHARAE B XA
Bl kM RAESEEREGEEBEMRILE S - #45ng dIA LA HER -
FBEBEREEBERFE UREREEIEEGIER B A m PR E 8 SHIER S
(1)<100 mg/dl : 228
(2)100-129 mg/dl : # %
(3)130-159 mg/dl : F &% M1k S
(4)160-189 mg/dl : k&
(5)=190 mg/dl : JF% &
Friedewald's A R: &% E 5% G REE B2 (mg/dl)= 4ARERE B —% 5 B AR & G AEE B
4B = EhH M ES/5 (1248 =B H il Bs > 400mg, dIFF - RITARIME & R &) -
C. B #h ke L1 € (EAS,European Atherosclerosis Association)2 948 » t.%&
HAEEZERERIERZINB
1. SR mE (hypercholesterolemia): 4402 E & = 200 mg/dl, 44=8
Hh B5 <200 mg/dl.
2. =B HWmEsE (hypertriglyceridemia): 48R [E B < 200 mg/dl, 42 =
B H i B =200 mg/dl

|

3. RAA S5 )E (mixed hyperlipidemia): 48R & &2 = 200 mg/dl and 4&
Z B H o Bs =200 mg/dl.

D. H-BEHiEnEZ 28 P

S M 4= B H H B

(mg/dl)

<150 s AR B AR R TR

150-199 BB R S TEAR B Bk R R BB R %

200-499 (= iR B R

=500 EwH

From ATP 1ll, NCEP. JAMA 285: 2486, 2001
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= 55 jE (hyperlipidemia) 74 &

Bk E > DB RS ET 5 ARUR B (Primary, R AR - MR F AR ) EENE

(Secondary  HECREE ) gk -

REBBR ZEEBER A T E X 2R S A5 E TR T 5306
RIpBEFReRER PEREEREGERBZ I ZARET

IEREY A i
FE (BH= 45 R M= 55 R)
FieEEE (BH< 555 oM< 65RATHA THKENIKER)
P
S & ()& =140/90 mmHg SKAE B 4 & B4 6% %)

5% A5 & G BEE B (HDL) R 1% < 40 mg/dl
(YA
FEIEEQERRE =60 mg/dl : ZHEBEAKR R THEN X EFR—

From ATP Ill, NCEP. JAMA 285: 2486, 2001
A, — WG RRRA BB LI EEYBEE - B
(L&
(2)F &)
(3)RZ
(4) B
G F B mAEE > MITEYERAAL T - EHEK
BRI AESHHTARKI0ON ~15% s 5

3‘* T '

T
By

o B E B BR R V6

RS HERERE

4ERE Ry 25-35% #FE
Y3 N T% HBFIEE
ki B$10% HBEBE
% b2 1 f fm % %20% HBFEBRE
LR PN i 50-60% #AF#E
BE R 15% 4aF3 2
ey 7200 mg/day

JE 2 B FE P RFEREE
MFEHRE

From ATP III, NCEP. JAMA 285: 2486, 2001
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(R A e VYBOOITEE < 3R et po
WY ER  EREAR  AMTREARSEEREENERHB X FHEET R
B EREEREARRABNAS A RESENEZR/F - LI RITWEE
PR B R V) SR T AR S B RS & BE B B W76 B 7T DA TR R L WY B
ATP Il #F452F SR E AR R GEE B ASKIE R B /6 BB 2B A2 - FT
WA R EEBRR RGNS SORE B E GIERBRET -

AN
FIL S8 T
BT 53 B 3
BB i 4 A

(S T

FARE IR 1

A& i dl
DAL B 1R (me/dD) B 598 (me/dl)

Ll E SEHUNGELY
eyl R SEATY I
BYRRE B AE ~ e IR B
JIR 5975 £ F 2 S B
DR~ Bl AHHE (B

<70 =100 =100

fy s
o ot [ 5
fldl DA _E o B [R5~ 5 BF
10 F FUE [&@ % >20%

<100 =100 =100

Iy et = o)
g b= E 10

, <130 (#A : <100) =130 =130
FOopo® @ %

10%~20%

O b )
9 I & B 10 <130 =130 =160

FRUR RS <10%

>190
REJE S : 0-1 (7
WP <160 =160 (160-189 [#~fih
?\L;)

HE SR RRERFORE PR AEBRRR  MERE - RS
From ATP III, NCEP. JAMA 285: 2486, 2001.
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% (SR Tp e VYRRITHASBRNEL D - 1) P BPEREEERE T Sy

BB TR AR IAE B R AERRBRER AN EBEL AR EFR > TH
RS RR - BHRUBLERZBREZ - HRIVEEH > SREARHEEEEDN
MEERIEMRE AR EE - sb— I REERRHAET-RE FIE-FEDRH - Bk
BEVMAREFHEFIERAZIEG - BENSRENCFAZRETIRMN ) k2
BAESH  RETREFIE BLALARRAELR Y @HREMR S ZIME -
RAEZERER R B =B & E — Bk 48sHER . B E K
FEMEEGIERE . SH s ERROER - & T ROZMMRAL
HRRFEERZ HAR  THE ANRMERER - RIVEFEHFNMEERT

,

Bl B F T & E

Mg Re i (R )

% > 102 cm (40 inch) [& % A : > 90
cm]

ok > 88 cm (35 inch) [R5 A : > 80
cm]

ZBH WS > 150 mg/dl

BB EEGERRE

X3 < 40 mg/dl

ol < 50 mg/dl

o & =130/285 mmHg

72 B8 o A =100 mg/dl

RERBEFEHEA—ZTAN: (1) BRBENRE (it 2 8t Ee ) f(2)
GRAHNIFEEREE AR A E -

R XRHIEEFNBLER

PERHIEZEFEMNIT AT EIFRE AR EZNE —RIEHE - A RIS EfNE b
BEAEE B - b M AR EERTA AR EE - LB EHFIKEEREAERRRL
ERRBEMERERT » AR MAF ARG L TN R E N i EE -

B E 4

ATPIIR AR EFEHEDSENEIEBELR B F R EEAZH - BIK5E £ T usk
KEERBEGREREZEK 2RV FARIEFEFOAREE -

BEAEE )

HZBAETHLERCENEIZRAELRE R - ik T REEEFNIERYE RAE
HAARRZ  vEFE—FTHRESOFRER SR IME - RAENEELTH TR
BBREEREAEEBEARRAZEEREORER » BHEEART FTEK
KEEREAERR - SO TABRKLR  BIERBREEHN  THRHBESOE
A o Wik ATP IIERMENEREH I ARESEEABENFTES -
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N H R IFAEH B & AR 6 %

T BENRRE R > EEGHRRBDEEFNIEE RIERE Al B F AT ERAD S

%“EHI%? ° E’? FEkHnR  RLOEEERAMITE - AR aRATKE > A
RS RS E AR & AR B -

F“” VIR > ) ERREERTHLIE = PRt R o

% - #& : Fibric Acid derivatives (fibrate, fibric acids) : Bezafibrate,
Ciprofibrate, Fenofibrate, Gemfibrozil %.

% MR A R RAE SR EARS R (FA F R GV APE Dot
¥ IEaE R F-v fp f2% (Lipoprotein Lipase) st » #7ri g > 7 Z e b fig » ¥ %
SAEES T EIR SRR e OTHIRR Ak o i 1 g e i

% o

% = 48 : Nicotinic Acid %2 #4724 ¥ : Acipimox

P2 F B A KRR 0 B RFRT UEZ Y B faforE R o 8
ﬁ:#ﬁwwﬁaﬁﬁﬁww*mﬁ’vwmﬁ%nuww%ﬁ,wwﬁhg-mﬁﬁﬁwﬂﬁ
7}—')*}&7» R L B ;T}Ui“-'/f@lle TooRlIEF e LN TG LB R
ST LR T KB X Eobnbric L o FRERB| e o F ORI e o VIR
Wewied o BIRE A T g o

ivfé Colestipol (5-30 g/day) and Cholestyramine (4-24 g/day) ° -
¢ s kA o 8 & ¢ ¥ )% ST 1A%k (enterohepatic circulation) © & #‘ i
Tl M pEAMERL Tl B R BL2 (8 0 AR E Sofnw MRE, Y R PR o
FER IR (50 G Y AvERE S A R TR B @ IR i
Lo R R R W EFMG o ST R4 p 2 Fmie L G IR R g b9 X
BoRBHRY M BR G I FEFMBARITRY T B M P PR o TR L
{4 o
% » f : HMG CoA reductase inhibitor (statin): Lovastatin, Pravastatin,
Simvastatin, Fluvastatin, Atorvastatin, Cerivastatin, Rosuvastatin %.
Wi D HMG CoA i s A7 p WrE s i S U4 % > @ statin &8g & i v
BUEEE 0 ROFR v p RWPEFEIRE 0 RO G R R R WA VERL 0 54T R T
B4R e 4 5 PR R B0 L B I w LR h B R R 0 R
Mo P PR o pnk (R 0 TR MR PR R AR E 30~3506 0 m M R g v PEFAR
T RF iE 35~409 o @l iTH ] ATREM 2 TR G B OY 2R BAF ovi AR E R
fr fibrate ¢ & % #7411 % cyclosporine & * ¥ o 4% vy # 2 5 & fhcreatine
kinase #-i& + B Bﬁhiﬁ AL PR o BT A E 2 statin T E = W g 0
PoEH M mEARGRE GO p T g A
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i Framingham 10 & E?V‘I'Wﬁ et B%EI fﬁ[?@

—. i
S
(%) _ n
BE 5k
20-34 9 -7
35-39 -4 -3
40-44 0 0
45-49 3 3
50-54 6 6
55-59 8 8
60-64 10 10
65-69 11 12
70-74 12 14
75-79 13 16
=~ HajE [ &
4o s [B] % n ¥ (B 1)
(mg/dl) 20-39 & 40-49 % 50-59 2% 60-69 % 70-79 #%
<160 0 0 0 0 0
160~199 4 3 2 1 1
200~239 7 5 3 1 0
240~279 9 6 4 3 1
=280 11 8 5 3 1
Ya i [E] B2 ¥ (&%)
(mg/dl) 20-39 % 40-49 #% 50-59 #% 60-69 % 70-79 #%
<160 0 0 0 0 0
160~199 4 3 2 1 1
200~239 8 6 4 2 1
240~279 11 8 5 3 2
=280 13 10 7 4 2
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=~ RE

20-39 # 40-49 # 50-59 # 60-69 % 70-79 #%
IR B 0 0 0 0
BB H 5 3 1 1
0B (&)
20-39 # 40-49 #% 50-59 % 60-69 % 70-79 #%
JERIEH 0 0 0 0
B 1B 7 4 2 1
W~ E SR G R E
hE R O W B A Gl
(mg/dl) gt otk
=60 -1 41
50~59 0 0
40~49 1 1
< 40 2 2
PR
e 4% B (mmTg) o i
5 h e oG ey
<120 0 0 0
120~ 129 0 1 0 3
130~139 1 2 1 4
140~159 1 2 2 5
=160 2 3 3 6
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X~ 10 SRR RR I &

b RE ¢ g
Ham 10 A B (%) Ya 7> Bt 10 4 79 L (%)

<0 <l <9 <1
0 1 9 1

1 1 10 1

2 1 11 1

3 1 12 1

4 1 13 2

5 2 14 2

6 2 15 3

7 3 16 4

8 4 17 5

9 5 18 6
10 6 19 8
11 8 20 11
12 10 21 14
13 I2 22 17
14 16 23 22
15 20 24 27
16 25 =25 =30

References :

1. ATP Ill, NCEP. JAMA 285: 2486-2497, 2001.

2. Stein Y. Atherosclerosis 110: S41, 1994.

3. Havel & Rappaport. N Engl J Med 332: 1491, 1995.

4. EAS Guideline. Nutr Metab & Cardiovas Dis 2: 11155, 1992.

5. %F&iE :E‘iég’a‘idvﬂ‘é:ﬁlﬁé’aﬁ%& - HRES 2045 94 708-7137 - 1993-

6. & 1E- oo P = B H i g ot B2 5K Bh AR S R B0 B 44 o B KB 2 17 % 9 #5,644-650
B »1990-
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o
WRFREER CHRL EAROWEVRARERLF NI B BARED R BT
AP RF] CAMRBREEE 2L R W RPF A LR R o -
AR R T o ok L BIFIA E 0 ¥ LR B A% F9 (very low density
lipoprotein > @4 VLDL) B % - fe &34 § Fapdlte plfap-v e » 3 & & 734
% %3 % 75 30 "5 f&#% (lipoprotein lipase) 2z &M igm 4ei# & f2 VLDL » F P4y
Flues - ABARLE R A% k9 (high density lipoprotein » # 4 HDL)
PEERR A oD RE e

BE - A RE R B g B o 2 & L VLDL H et = pht b g Hi e 0 B B R
Fov ERARATE (ZRH M SRR E B R AR Y PERERRG RAF R LR TR ) 3
& " 39 (lowdensity lipoprotein ff 4 LDL) & Ffkik & & 245 s & £
5o H MR R RO AR C RARRT 0 F A F MR R A R0 A
TR ABE o - 2 G F ARG F PSR RA o 2 LP(a)2 ik
B im BB 2R L2 s AP LR o

S o pmARE

Mo b 2 = e @ a3 7 &29% § Ll (insulin resistance)§ 7 2 B
o T ARG RIESU R ke fR2 P isic (free fatty acid) #f4e 0 2t Py
BEL e DR A F oL 2 18 ¢ i8¢ VLDL 4 s o I PE TG fg B9 g fEIR 208
ML s @ VLDL 72 7 % 4 8 3Bpa 2 o VLDL * en= g4 & "2 HDL * g Y "2 B f%
FAp @ HDL ez ph+ b "3 % > 5 X FP9F%° 3% (hepatic lipase) 2z 4
R HDL e e

= ek

=% R#Ep F § (American Diabetes Association, ADA) % % B« %% ¢
(American Heart Association, AHA) 2 23k teidfism & 2 LDL "2 Ff% ~ HDL "2
fR2 @ preF]F > VARG E P 2 M BAER ARG VR B
i g2 Ak B LDL MERARE 2 i B iR EA L <100mg/dl (F 435 4o% iR
FEE A FART LA <130mg/dl > BT Haffner ¥ 4 o &% fFa 3 AR A
BRI G FogS EEFINFORPELREBGBLT § -

R R E - gl BT Ok AR G o RPER R E A AR
B2 poo e gz peH g <2t 400mg/dl FF LR E RS FH oo # LDL-C F K
statin 817 & % - EH > H=pH P "9 3 + fibric acid (4 gemfibrozil) #_%
- R BRITA PO Y FAKET genfibrozil ¥ s n B2 R FF AL o

o~ KA
P B EREAOR TR S AW PRI R B Y R R L R E AR B R
Lo RS B AR 0 L A 2 fTELeh Helsinki Heart Study( gemfibrozil) - 4S
(simvastatin # CARE (pravastatin # e s g ¥R & - 5 20 7 1
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Definition

Whipple's triad:

1. Symptoms and signhs of hypoglycemia.

2. Plasma glucose 45mg/dl or less.

3. Reversibility of symptoms and signs after glucose administration.

Causes of hypoglycemia

Fasting

Drugs

Especially insulin, sulfonylureas, ethanol

Sometimes pentamidine, quinine
Rarely: salicylates, sulfonamides
Possible: ACEI beta-blockers, indomethacin, acetaminophen, colchicine,
penicillamine, ketoconazole, clofibrate, bezafibrate, haloperidol

Endogenous hyperinsulinism

Insulinoma, other B cell disorders

Secretagogue (sulfonylurea)

Autoimmune (autoantibodies to insulin, insulin receptor, B cell?)

Ectopic insulin secretion

Critical illnesses

Hepatic, renal, or cardiac failure

Sepsis, starvation

Endocrine deficiencies

Cortisol(adrenal insufficiency), growth hormone deficiency,
hypothyroidism, hypopituitarism.

Non-f3-cell tumors

Fibrosarcoma, mesothelioma, rhabdomyosarcoma, liposarcoma, other sarcoma

Hepatoma, adrenocortical tumors, carcinoid

Leukemia, lymphoma, melanoma, teratoma

Disorder of infancy or childhood

Inherited enzyme defects

Infants of diabetic mothers (hyperinsulinism)

Persistent hyperinsulinemic hypoglycemia of infancy

Factitious

Insulin, sulfonylureas
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Nonfasting ( postprandial)
Alimentary or Reactive: after gastric surgery, occur 1-2 hrs after meal.
Mechanism:
too rapid glucose absorption, resulting in a robust insulin response.
Functional: occur 3-5 hrs after meal, eg: IGT
Symptoms of hypoglycemia
I. Adrenergic stage — autonomic or neurogenic symptoms (usually when
plasma glucose < 60mg/dl): palpitation, sweating, hunger, tremor, tachycardia
II. Neuroglycopenic stage ( usually when BS< 50mg/dl):
lethargy, drowsiness, bezarre behaviour, seizure, coma
Hypoglycemia unawareness
Defective glucose counterregulation with a blunting of autonomic symptoms
and counterregulatory hormone secretion during hypoglycemia.
Hypoglycemia unawareness may develop in patients who are:

¥ - undergoing intensive diabetes therapy

¢~ taking beta-blocker

A ~ frequently in hypoglycemic stage

7T » have diabetic neuropathy with autonomic dysfunction

These patients should be encouraged to monitor their blood glucose frequently
and take timely measures to correct low values (<60 mg/dl). In patients with
very tightly controlled diabetes, slight relaxation in glycemic control and
avoidance of hypoglycemia can restore the lost warning symptoms.
Counterregulatory response to hypoglycemia

1. Glucagon is the key hormone affecting recovery from hypoglycemia.

2. Adrenergic-catecholamine response represent the subsequent

back-up system of recovery from hypoglycemia.

Treatment

1. In alert patients, oral carbohydrate 15-20gm should be given immediately,
such as

1 cup of milk(8o0z), 40z juices, cookies and candy bars. Hypoglycemia
associated with acarbose therapy should preferentially be treated with
glucose.

2. In patients with restricted oral intake or impaired mentality, 50% glucose
20-50ml should be given via iv bolus immediately, followed by 5-10%
glucose water iv infusion to maintain BS > 100mg/dL

3. If symptoms not improve, step 1 and 2 should be repeated every 10-15 min
till hypoglycemic symptoms reversed.
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4. Glucagon 1 mg IM (or SC) can be given to treat severe hypoglycemia in
patient with impaired mentality or in whom iv access cannot be secured
immediately. Vomiting is a frequent side effect, care should be taken to
prevent the risk of aspiration.

5. Frequent small meals with reduced carbohydrate content may ameliorate
symptoms of alimentary hypoglycemia.

Prevention

1. Glucose tablets and carbohydrate supplies should be readily available to
patients with DM at all times.

2. A glucagon kit should be available to patients with a history of severe
hypoglycemia, family members and roommates should be instructed in its

proper use.

Insulinoma

common in 4-6th decades

10% malignant, 10% multiple

Diagnosis

1.Insulin assays, insulin/glucose ratio > 0.3 ---> high suspicion

2. 72 hours-fast test

3. Image study: CT, MRI, transesophageal ultrasound

4. Transhepatic portal vein sampling if image study fail to demonstrate lesion

Treatment

1. Operation is the treatment of choice.

2. Inoperable cases- diazoxide.

Reference:

1. Green GB, Harris IS, Lin GA, Moylan KC. The Washington Manual of
Medical Therapeutics. i’)lst Edition 2004; pg: 486-487.

2. Cryer PE, Davis SN, Shamoon H. Hypoglycemia in diabetes. Diabetes Care
2003; 26: 1902-1912.

th

3. Greenspan FS, Gardner DG. Basic & Clinical Endocrinology. 7 Edition 2004;
pg: 747-764.
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Patient with SYMPTOMS OF HYPOGLYCEMIA

History
Physical examination

Document plasma glucose <50 mg/dl

I

Exogenous cause

I

Consider:
Alcohol
Insulin
Sulfonylurea
Antimalarial agents
Propranclol

I

Fasting hypoglycemia

I

Serum insulin when
glucose <50 mg/dl

I

[G] Postprandial hypoglycemia

[

History of
gastric surgery

I

Evaluate 1

Abnormal Normal
|
Trial of
altered
meal plan syndrome

|

|

Elevated

C peptide

|
|

Low
Plasma
level
High Low
Surreptitious Surreptitioms
sulfonylurea insulin
administration administration

!

High
|

Insul inoma

I

Suppressed

[E] | Cosyntropin Stimulation

Test

¥
No history of
gastric surgery

Idiopathic postprandial

Multiple small
meals

|

Low

|

Adrenal

[D]| Local ization

Tests:
Abdominal CT
Angiography

=

Sampling

Pancreatic Venous

insufficiency

I

SURGERY
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Normal

[F] Consider:
Liver disease
Renal disease
[nanition

Nonpancreatic
tumor

Hypothyroidism
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Je s PR -
COMMON CAUSES
THYROTOXICOSIS ASSOCIATED WITH HYPERTHYROIDISM*
Production of abnormal thyroid stumulator (Graves' disease)
Intrinsic thyroid autonomy

Toxic adenoma
Toxic multmodular goiter

THYROTOXICOSIS NOT ASSOCIATED WITH HYPERTHYROIDISM
Inflammatory disease

Silent thyroiditis

Subacute thyroiditis
Extrathyroisal source of thyroid hormone

Exogenous hormone

UNCOMMON CAUSES
THYROTOXICOSIS ASSOCIATED WITH HYPERTHYROIDISM
Production of thyroid stimulators

TSH hypersiecretion

Trophoblastic tumor

Hypermesis gravidarum

Intrinsic thyroid autonomy
Thyroid carcmoma
Nonautoimmune autosomal dommant hyperthyroidism
Struma ovarii'

Drmg-mduced hyperthyroidism
[odine and 10dine-containing diugs and radiographic contrast agents

THYROTOXICOSIS NOT ASSOCIATED WITH HYPERTHYROIDISM
Inflammatory disease

Dryg-mduced thyroiditis(amiodarone. interferon)

Infarction of thyroid adenoma

Radiation thyroiditis
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TABLE Common Clinical Manifestations of Thyrotoxicosis

SYMPTOMS
Nervousness GENER—A}L_ SIGNS
Fatigue Hyperactivity
Weakness Tachycardia or atrial arrhythmia
Increased perspiration Systolic hypertension
Heat intolerance 'Warm, moist, smooth skin
Tremor Stare and eyelid retraction
Hyperactivity Tremor
Palpitation Hyperreflexia
Appetite change (usually increase) Muscle weakness
Weight change(usually loss)
Menstrual disturbances

Graves' disease:
A. Clinical features:
(1)thyrotoxicosis,(2)diffuse goiter,(3)ophthalmampat4)dermopathy
(localized myxedema). F:M=5:1, most prevalent irdPOyears

B. Etiology: autoimmune disease of unknown cause, strong family

predisposition
C. Auto-Ab:

(1) TSHR antibodies-disease specific, 80-100% oftreated patients with
thyrotoxicosis caused by Graves' disease are pesiti

(2) Tg and TPO antiboidies: 2/3 of patient are {pasi

@TSHR antibody-for "apathetic" hyperthyroid, preghaatients, predict of response
to antithyroid drug

D. Diagnosis:

By clinical features, high T3, T4, low TSH. If dermopathy or
ophthalopathy are present, the diagnosis of Graves disease can be made

without further test.
B BT auto-Ab and 1131 scan( r/o functional adenoma )

E. Particular forms of Grav@sdisease:
Apathetic hyperthyroidism: older patients, presesth weight loss, small goiter, slow
atrial fibrillation, and severe depression.
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F. Treatment

Thyroid gland?ﬁ”‘f‘:T4E|’j AR :

" IQ //\goupllng
| -— I ’ Sz{idation \-%4/ ] T4 T3
indination _,-“’

MNMxn of Ann Th\ 1()1d Therapy

[ == PTU, MMZ{ CMZ prodrug):
| = ———— inhibition effect
Ta

- 1° Oxi;:iation, T4 u T3

iodination
CI_O4. Li. lodine : PTU. DEX. Ipodate
SRARAlsLe: Inhibit the T4 (F&MMZ)

Inhibit the release
lodide uptake ( for thyroid

storm,

no long-termTx )

(1) Antithyroid Drugs: two classes-Thiouracil:

- propylthiouracil, 50 mg/tab.
- Imidazoles: methimazole and carbimazole, 10 mg/tab.

Mechanism of action:

A. Intrathyroidial effects: inhibition of iodine oxidation and organization,

inhibition of iodotyrosine coupling.

B. Extrathyroidal effects: inhibition of conversion of T4 to T8 (PTU, but
not MMI) and possible immunosuppressive

Dosage:

A. PTU 300 mg(100 mg tid) one month—100 mg bid one month—50 mg
bid.
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B. carbimaazoles:30 mg or 10 mg qd as initial dose

Clinical consideration:

(a) long duration of therapy: 1-2 years
(b)high relapse rate: 50%

Side effects of antithyroid drugs:

(a)Most frequent: skin rash.—antihistamine or shift to another class of drug.
(b)Agranulocytosis: rare (0.5%), mostly occurs within 3 months after initiation
of therapy, but even later. Presentation: fever & evidence of infection, mostly
orpharynx. Management: prompt discontinue ATD, strong antibiotics.

Side Effects of Antithyroid Diugs
MINOR

Common (1-5%)

Rash

Urticaria

Arthralgia

Fever

Transient leukopenia
Uncommon(<1%)
Gastrointestinal

Abnormalifies of taste and smell
Arthritis

MAJOR
Rare(0.2%-0.5%)
Agranulocytosis
Very Rare(<1%)
Aplastic anemia
Thrombocytopenia
Hepatitis(PTU)
Cholestatic hepatitis (methimazole)
Vasculitis, systemic lupus-like syndrome
Hypoprothrombinemia
Hypoglycemia( due to anti-msulin antibody) (MMZ)

Other drugsused in the treatment of thyrotoxicosis caused law€s’ disease:
(a) Inorganic iodine:Lugol”s solution (3-5 drops tid) or SSKI 1 drop tid.

Mechanism: decrease iodine transport, oxidation aldganification
(Wolff-Chaikoff effct) and rapidly block the releasf thyroid hormone.
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Escape phenomenon, so should be used less tharyd0 d

Indication: A.preparation for surgery. B.thyrotoxstorm. C. Adjunct after
raddioiodine therapy.

(b) 5 -adreneergic antagonist drugs: rapidly improves syimptoms of palpitation and
hand tremor.

(2) Radioactive iodine:
1. Avoided in children, contraindicated in pregnanc
2. Dose: 5-7 mCi
3. Improved after 6-8 weeks
4. Complication: hypothyroidism, the rate increase with time, 10 years
after therapy-50%.

(3) Surgical therapy:
Performed in only a few circumstances: chitthlascents and pregnant women who
are allergic to or noncompliant to antithyroid dsugpatiesnts with large goiters, and
patients who prefer

Thyrotoxic periodic paralysis:
- Asian male /c symptoms of untreated hyperthysoidi

- Awakens at night or in the morning /c flaccid ggsis of the lower limbs and
usually /c Hx of vigorous exercise or having a éahiggh-carbohydrate meal

- May involve the arm but facial or respiratory rolesare rarely involved

- Pathogenisis: thyrotoxicosis result in incread¢d-K ATPase activity with
increased intracellular transport of K+

- TX
@ Oral K+: no loss of total body K
@ B-blocker(inderal): block the b-adrenergic stimidatof Na-K-ATPase
@ Anti-thyroid drug should be started immediately

@ Avoid glucose, b-adrenergic agonist

Thyrotoxic Storm

1. Clinicl diagnosis: fever (>38'8), tachycardia (ot of proportion to the fever), Gl
dysfunction (nausea, vomiting, diarrhea and evandee), and CNS siges
confusion to coma.
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2. A history of partially treated thyrotoxicosis

The presence of precipitating factors.: infectsurgery, trauma, iodinated

contrast dyes, hypoglycemia, pariturition..

3.Management :

1) high dose PTU

2) lugol solution

3) hydrocortisone

4) high dose inderol

5) symptomatic treatment for symptoms of thyromwfst

4.Dosage:

1) Propylthiouracil

@ Dose: 300-400 mg Q4H

@ PO, NG, or REC

@ Preferable to MMZ ( methimazole) due to additioaetion of inhibiting the peripheral
generation of T3 from T4 by type 1 iodothyroninéodiénase

@ Mxn: prevent enrichment of glandular hormone stéme®dine

2) SSKI or ipodate
@ Mxn: Acutely retard the release of hormone fromtthgoid gland.
@ Dose:

SSKI:5dropsQ6H
Ipodate: 0.5 g Q12H
Sodium iodide : 0.25 g Q6H
@ #%F PTU%#% 1hr# % lugol solution

(PTU should be given before iodine -- to inhibie teynthesis of additional thyroid
hormones from the administered iodine).
@ However, because iodine blocks release of prefoitmgdid hormones from the

thyroid gland, its administration should not beageeld or omitted in the severely
toxic pt if PTU is not immediately available.

3) Dexamethasone:

@ High dose decadron (2 g PO Q6H)

aMmxn:
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1. inhibit the release of hormone from gland arelghripheral generatino of T3 from T4
2. synergize with iodide and PTU

4)Inderol:

@ Dose: 40 -80 mg Q6H

5)THERAPY TO AVOID DECOMPENSATION OF NORMAL HOMEOSTATIC MECHANISMS

Treatment of hyperthermia
Acetaminophen
Cooling
Correction of dehydration and poor nutrition
Supportive therapy
Oxygen
Vaspressors
Treatment of congestive heart failure, if preseigdxin, diuretics)
Corticosteroids
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T TR
Causes of Hypothyroidism

PRIMARY HYPOTHYROIDISM

Destruction of thyroid tissue

Clyonic autommmme thyroiditis: agophic and
goitrous fonms
Radiation: e therapy for
thyrotoxicosis, external radiotherapy to
the neck for lymphoma or head and
neck cancer

Subtotal and total thyroidectomy
Infiltrative diseases of the thyroid
(amyloidosis. scleroderma)

Defective thyroid hormone
Biosynthesis

Todine deficiency

Drugs wih antitgyroid actions:lithium.
iodine, iokine-containing drugs. and
iodine-containing radiographic contrast
agents

CENTRAL HYPOTHYROIDISM

Pituitary disease
Hypothalamic disease

TRANSIENT HYPOTHYROIDISM
Silent thyroiditis*
Subacute thyroiditis

SYMPTOMS
WITH
HYPOTHYROIDISM

Diffuse or nodular goiter
Symptoms and signs of pituitary or

Clinical Manifestations of
Hypothyroidism
SYMPTOMS

Fatigue

Lethargy

Sleepiness

Mental impairment
Depression

Cold intolerance
Hoarseness

Dry skin

Decreased perspiration
Weight gain
Decreased appetite
Constipation
Menstrual disturbances
Arthralgia

Paresthesia

SIGNS

Slow movements
Slow speech
Hoarseness
Bradycardia

Dry skin

Nonpitting edema (myxedema)

Hyporeflexia

Delayed relaxation of reflexes

SPECTFIC

hypothalamic tumor
Headache
Visual impairment

AND SIGNS ASSOCIATED
CAUSES

OF

After withdrawal of
thyroid hormone therapy
in euthyroid patients

*including postpartum tbyroiditis.
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HYPOTHYROIDISM Suspected

History ———————— [« Laboratary tests:

Physical examination $TSH
FTI (FT4)
! l
Elevated serun TSH Nomal serum TSH Etevated serum TSH
Low FTI(FT4) Low FTI (FT¢)(absent Normal FTI (FT:)
] goiter) I
Primary hypothyroidism: l D! Poor compliance with
Hashimoto’s thyroiditis TRE Stinulation Test levothyroxine therapy:
Postpartum thyroiditis | l Subclinical hypothyroidisn
(hypothyroid phase Recovery from nonthyroidal
usially trasient) Delayed Td exaggerated  No re]spunse 1 ess
Drug-i ; .
"’f II.IﬂI]CEd Tertiary Secondary
Lithium . o
. (hypothatamic) (pituitary)
Propylthiouracil I S
Nethinazole ypothyroidisn ¥p0 frm isu
Excessive iodine
Stattllzggzzllj?ﬂl Evaluate adrenal and
therapy gonadal axis

Cranial CT/IRI

Replacement
Therapy with
L-Thyroxine
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Myxedema coma

1. end stage of untreated hypothyroidism

2. progressive weakness, stupor, hypothermia, Hypeauia, hyponatremia, water
intoxication and death

3. mortality is high

4. Hx of thyroid disease, radioiodine therapy,hyroidectomy

5. Precipitating factors: heart failure, pneumopiamonary edema, sedative or narcotic

6. Presentation: bradycardia, marked hypothernsaally an obese elderly woman with
yellowish skin, a hoarse voice, a large tongue tiair, puffy eyes, ileus, and slow
reflexes

7. Lab. Data: high serum carotene, elevated ctest@dsCK and LDH; increased CSF
protein.

Treatment:

1. mechanical ventilation may be necessary

2. underlying disease

3. avoid excessive free water intake

4. levothyroxine iv loading 300-400 & 50 ug/day

5. consider adrenal insufficiency before thyroxine4togbrtisone 50 mg q6h
6. in older or with CAD—start from low dose
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- = ~ Subacute Thyroiditis
1.Incidence: 20-60 years, F/M: 3-6/1, more in summe
2.Etiology: viral infection
3.Clinical manifestations: neck pain, thyroid fiand tenderness (sometimes
unilateral or migrated from one side to the othgystemic symptoms of
inflammatory illness with or without symptoms of/thtoxicosis
Labaratory:

Thyroid function test:4 phase:

1. acute phase (3-6 weeks, may last longer): thyrcosis

fT4 1, T3t, Thyroglobint ,TSH|, 1131 uptake

2.transient asymptomatic euthyroidism

3.transient hypothyroidism( may last for severahthg)

4.recovery phase:

return to normal thyroid function and morphologyh®é months

1. ATA and AMIA: only 10-20% of patients

2. elevated ESR, often to above 100 mm/hour

Treatment: NSAID and steroid

Course: from several weeks to several months,
Prognosis:

1. relapse: 4%

2. 5-15% results in permanent hypothyroidism.
3. Graves’ disease occurrence ever reported

Ltz ;IH'?JE it ;£ (Sick euthyroid illness) (Low T3 syndrome )

Clinical picture: patients with illness with abnahthyroid function test but without
typical symptoms of hypothyroidism or hyperthyrsiah

Lab finding: fT3], rT31 ( TSH and free T4 are usually normal )

Mechanism:

1. | rT3 clearance

2. str ess induced thyroid binding globylin

3. stress, Dopamine,dobutamine, steroid inhibit T¥eEreting from hypothalamus
4. Thyroid hormoneé ;s %
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+PY ~ Adrenal Failure

1. Etiology
a. Primary adrenal failure(Addison’s disease): defiency of cortisol and
aldosterone and elevated plasma adrenocorticotropic hormone(ACTH)
- Most often due to autoimmune adrenalitis which may be associated
with other endocrine deficits
- Infections such as tuberculosis and histoplasmosis also may cause
adrenal failure
- Hemorrhagic adrenal infarction: may occur in the postoperative
period, in coagulation disorders and hypercoagulable states and in
sepsis. Often causes abdominal or flank pain and fever
- Adrenoleukodystrophy: causes adrenal failure in young males
- Drugs: ketoconazole and etomidate inhibit steroid hormone
synthesis
- AIDS: may be caused by disseminated cytomegalovirus,
mycobacterial or fungal infection or adrenal lymphoma
b. Secondary adrenal failure
- ACTH deficiency caused by disorders of the pituitary or
hypothalamus with deficiency of cortisol alone
- Most often due to glucocorticoid therapy, ACTH suppression may
persist for a year after therapy is stopped
- Any disorder of the pituitary or hypothalamus can cause ACTH
deficiency
2. Clinical findings
a. Nonspecific and without a high index of suspicion, the diagnosis of this
potentially lethal but readily treatable disease is easily missed.
b. Symptoms include anorexia, nausea, vomiting, weight loss, weakness
and fatigue. Orthostatic hypotension and hyponatremia are common.
c. Hyperpigmentation(due to marked ACTH excess) and hyperkalemia
and volume depletion(due to aldosterone deficiency) occur only in
primary adrenal failure
d. Adrenal crisis: often triggered by illness, injury or surgery. Shock may
develop suddenly and is fatal unless promptly treated

68



3. Diagnosis

a. The short cosyntropin(cortrosyn) stimulation test: cosyntropin, 250 ug,
is given IV or IM and plasma cortisol is measured 30 minutes later.
The normal response is a stimulated plasma cortisol greater than
20ug/dl. This test detects primary and secondary adrenal failure
except within a few weeks of onset of pituitary dysfunction(ex: shortly
after pituitary surgery)

b. The distinction between primary and secondary adrenal failure

- Hyperkalemia, hyperpigmentation or other autoimmune endocrine
deficits indicate primary adrenal failure

- Deficits of other pituitary hormones, symptoms of a pituitary
mass(ex: headache, visual field loss) or known pituitary or
hypothalamic disease indicate secondary adrenal failure.

- If the cause is unclear, the plasma ACTH level distinguishes
primary adrenal failure(in which it is markedly elevated) from
secondary adrenal failure.

- Most cases of primary adrenal failure are due to autoimmune
adrenalitis, but other causes should be considered. Radiographic
evidence of adrenal enlargement or calcification indicates that
the cause is infection or hemorrhage.

- Patients with secondary adrenal failure should be tested for other
pituitary hormone deficiencies and should be evaluated for a
pituitary or hypothalamic tumor.

4. Therapy
a. Adrenal crisis

- If the diagnosis of adrenal failure is known: hydrocortisone, 100mg
IV q8h should be given and 0.9 % saline with 5% dextrose should
be infused rapidly until hypotension is corrected. The dose of
hydrocortisone is decreased gradually over several days as
symptoms and any precipitating illness resolve, then changed to
oral maintenance therapy. Mineralocorticoid replacement is not
needed until the dose of hydrocortisone is less than 100mg/day.

- If the diagnosis of adrenal failure has not been established: a single
dose of dexamethasone, 10mg IV should be given and rapid
infusion of 0.9% slaine with 5% dextrose should be started. A
cortrosyn stimulation test should be performed. Dexamethasone
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is used because it does not interfere with measurement of plasma
cortisol. After the 30 minute plasma cortisol measurement,
hydrocortisone, 100mg IV q8h should be given until the test
result is known.

b. Maintenance therapy

- Prednisolone, 5mg PO every morning and 2.5 mg PO every evening
should be started. The dose is then adjusted with the goal being
the lowest dose that relieves the patients symptoms without
causing osteoporosis and other signs of Cushing’'s symdrome.
Most patients require doses between 4mgPO qd and 5mg PO bid.
Concomitant therapy with rifampin, phenytoin or Phenobarbital
accelerates glucocorticoid metabolism and increases the dose
requirment.

- During illness, injury, or the perioperative period, the dose of
prednisolone must be increased.

(a) For minor illnesses, the patients should double the dose for 3
days. If the illness resolves, the maintenance dose is
resumed. Vomiting requires immediate medical attention
with IV glucocorticoid therapy and IV fluid. Patients can
be given a prefilled syringe of dexamethasone, 4 mg to be
self-administered IM for vomiting or severe illness if
medial care is not immediately available.

(b) For severe illness or injury, hydrocortisone 50mg IV q8h
should be given with the dose tapered as severity of
illness wanes. The same regimen is used in patients
undergoing surgery with the first dose of hydrocortisone
given preoperatively. The dose can be tapered to
maintenance therapy by 2-3 dyas after uncomplicated
surgery. .

- In primary adrenal failure, fludrocortisone, 0.1mg PO qd should be
given along with liberal salt intake. The dose is adjusted to
maintain BP(supine and standing) and serum potassium within
the normal range; the usual dosage is 0.05-0.2mmg PO qd.
Patients should be educated in management of their disease,
including adjustment of prednisolone dose during illness. They
should wear a medical identification tag or bracelet.
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+ % ~ Cushing’s Syndrome

Cushing’s syndrome(the clinical effects of increased glucocorticoid hormone)
is most often iatrogenic due to therapy with glucocorticoid drugs.
ACTH-secreting pituitary microadenomas(Cushing’s disease) account for 80%
of cases of endogenous Cushing’s syndrome. Adrenal tumors and ectopic
ACTH secretion account for the remainder.

1. Clinical findings: include truncal obesity, rounded face, fat deposits in the
supraclavicular fossae and over the posterior neck, hypertension, hirsutism
amenorrhea and depression. More specific finding include thin skin, easy
bruising, reddish striae, proximal muscle weakness and osteoporosis.
Diabetes mellitus develops in some patients. Hyperpigmentation or
hypokalemic alkalosis suggests

Cushing’s syndrome due to ectopic ACTH secretion
2. Diagnosis
c. The overnight dexamethasone suppression test(l1 mg dexamethasone
given PO at 11:00 PM; plasma cortisol measured at 8:00 Am the next
day; normal plasma cortisol < 2ug/dl) or 24-hour urine cortisol
measurement can be done as a creening test. Both tests are very
sensitive and a normal value virtually excludes the diagnosis. :
d. An abnormal screening test: indicates the need to perform a low-dose

dexamethasone suppression test.
- dexamethasone, 0.5 mg PO q6h is given for 48 yrs and urine cortisol
is measured during the last 24 hrs. failure to suppress urine cortisol to
less than the normal reference range is diagnostic of Cushing’s
syndrome. Testing should not be done during severe illness or
depression which may cause false-positive results. Phenytoin therapy
also causes a false-positive test by accelerating metabolism of
dexamethasone. Random plasma cortisol levels are not useful for
diagnosis because the wide range of normal values overlaps those of
Cushing’s syndrome. After the diagnosis of Cushing’s syndrome is
made, tests to determine the cause are best done in consultation with
an endocrinologist.

Incidental Adrenal Nodules

1. Evaluation
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a. In patients without a known malignancy elsewhere: the diagnostic
issues are whether a syndrome of hormone excess or an adrenocortical
carcinoma is present. Patients should be evaluated for hypertension,
symptoms suggestive of pheochromocytoma(episodic headache,
palpitation and sweating) and signs of Cushing’s syndrome. Plasma
potassium and dehydroepiandrosterone and 24 hrs urine
catecholamines should be measured and an overnight dexamethasone
suppression test should be performed.

b. In patients who have potentially respectable cancer elsewhere and in
whom an adrenal metastasis must be excluded may require needle
biopsy of the nodule. Pheochromocytoma should be excluded with
measurement of 24-hr urine catecholamines before biopsy.

2. Management:

a. Patients with hypertension and hypokalemia should be evaluated for
primary hyperaldosteronism in consultation with an endocrinologist

b. An abnormal overnight dexamethasone suppression test should be
evaluated further

c. If there is clinical or biochemical evidence of a pheochromocytoma, the
nodule should be resected after appropriate alph-adrenergic blockade
with phenoxybenzamimne.

d. Elevation of plasma dehydroepiandrosterone or a large nodule suggest
adrenocortical carcinoma: resecting all nodules greater than 4 cm in
diameter

e. appropriately treats the great majority of adrenal carcinomas while
minimizing the number of benign nodules removed unnecessarily.
Most indicental nodules are less than 4 cm in diameter, do not produce
excess hormone and do not require therapy

f. At least one repeat imaging procedure 3-6 months later is
recommended to ensure that the nodule is not enlarging

rapidly(which would suggest an adrenal carcinoma).
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Flow chart of CUSHING’S syndrome

CUSHING*S SYNDROME Suspected

|
I }

No exogenous Exogenous
glucocorticoids glucocorticoids
present
Urinary free cortisol Exogenous
(or 1 mg dexamethasone Cushing’s
suppression test) syndrome
|
<100 ppgs24 hr 2100 pg’24 hr
(8 AM cortisol <5pg/dl) (8 AM cortisol >5 pg/dl)
Normal Low-dose Dexamethasone

Suppression Test
I

l

[B] Not suppressed Suppressed
Consider: Cushing’s
Stress syndrome
Depression excluded

Alcoholic pseudo-Cushing’s

Medication interference

Failure to take dexamethasone
High-dose Dexamethasone
Suppression Test

! |

Not suppressed Suppressed
| |
[D] Plasma ACTH [F] Cushing’s
| disease
| } l
Low [E] High CT scan or MRI
of pituitary
CT scan of abdomen Ectopic
ACTH-producing
tumor

Localize by CT scan
of chest and abdomen

|

Treat Underlying Tumor
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<Flow

chart of adrenal insufficiency=

Adrenocortical
insufficiency
suspected

|

Rapid ACTH
stimulation test

Abnormal

|

Adrenocortical
insufficiency

! }

Normal

Adrenal atrophy excluded,
decreased ACTH reserve
not excluded

Excludes primary
adrenocortical
insufficiency

Metyrapone or
insulin hypoglycemia
testing

Elevated Normal l
or low
Abnormal
Primary Secondary

adrenocortical
insufficiency

adrenocortical
insufficiency
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Hypercalcemia

Hypercalcemia is a total serum calcium value above the normal range (8.5-10.5
mg/dl) in the presence of normal serum proteins.

A decrease or increase in serum albumin of 1 g/dl from 4 g/dl decreases or
increases the serum calcium by 0.8 mg/dl.

Calcium is 50% free (ionized), 40% protein-bound (mainly to albumin), 10%
complexed to phosphate, citrate, bicarbonate, sulfate and lactate.

Only elevations in the free calcium are associated with symptoms and signs.
No symptoms are usually present with mild hypercalcemia (<12 mg/dl).
Moderate (12-14 mg/dl) or severe (>14 mg/dl) hypercalcemia and rapidly
developing mild hypercalcemia cause more frequent symptoms and signs.

Signs and Symptoms of Hypercalcemia

CNS: lethargy, stupor, depression, psychosis, coma.

GI: anorexia, nausea, vomiting, constipation, abdominal pain, peptic ulcer
disease, acute or chronic pancreatitis.

Renal: polyuria (nephrogenic DI), polydipsia, nephrolithiasis, nephrocalcinosis,

renal function impairment.

Musculoskeletal: muscle weakness, arthralgia, osteopenia, osteoporosis.

CV: hypertension, short Q-T interval of EKG, dysrhythmias, sinus arrest.

Eye: conjunctival calcification, band keratopathy.

Serum calcium is regulated by serum levels of parathyroid hormone (PTH),

1,25-dihydroxyvitamin D (1,25(0H)2D), calcitonin, phosphate and calcium.

Serum free calcium, intact-PTH and serum phosphate should be checked first

when hypercalcemia found.

Functions of PTH

Increased bone resorption of calcium and phosphate.
Increased distal renal tubular calcium reabsorption.
Decreased renal tubular phosphate reabsorption.

Increased renal production of 1,25(0H)2D.

Net effect: increased serum calcium and decreased phosphate.

75



Functions of 1,25(0H)2D

Increased bone resorption of calcium and phosphate.
Increased renal reabsorption of calcium and phosphate.
Increased gut absorption of calcium and phosphate.
Decreased parathyroid production of PTH.

Decreased renal production of 1,25(0H)2D.

Net effect: increased serum calcium and phosphate.
Functions of Calcitonin

Decreased bone resorption of calcium and phosphate.
Decreased renal reabsorption of calcium and phosphate.
Decreased gut absorption of phosphate.

Net effect: decreased serum calcium and phosphate.

Table 26-2. Causes of Hypercalcemia

Parathyroid-Dependent Hypercalcemia
Primary hyperparathyroidism
Tertiary hyperparathyroidism
Familial hypocalciuric hypercalcemia
Lithium-associated hypercalcemia

Parathyroid-Independent Hypercalcemia
Neoplasms
Parathyroid hormone-related protein-dependent
Other humoral syndromes
Osteolytic metastases and muldple myeloma
[Excess vitamin D/1,25(OH),D
Vitamin D ingestion
1,25-Dihydroxyvitamin 1) intoxication
Topical vitamin D analogues
Granulomatous disease
Williams’ syndrome
Thyrotoxicosis
Adrenal insufficiency
Renal failure
Acute renal failure
Chronic renal failure with aplastic bone disease
Immobilization
Jansen’s disease
Drugs
Vitamin A intoxication
Milk-alkali syndrome
Thiazide diuretics
Theophylline
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Primary Hyperparathyroidism

A primary abnormality of parathyroid tissue leads to excessive secretion of
PTH.

The most common cause of hypercalcemia.

> 90% among hypercalcemia in outpatients.

Incidence: 4 cases per 100000 persons per year.

Peak incidence occurs in the sixth decade of life.

Two to three times more common in women.

Mostly (83%) asymptomatic with mild hypercalcemia.

Single parathyroid adenoma --- 80% Multiple parathyroid adenoma --- 5%
Diffuse hyperplasia of all parathyroid glands --- 15% Parathyroid carcinoma
—--1-2%

Etiology:

Sporadic

Associated with MEN 1 or MEN 2a

Familial --- hereditary isolated primary hyperparathyroidism (autosomal
dominant)

Complications of Primary Hyperparathyroidism

Bone:

Osteitis fibrosa cystica --- bone pain, marrow fibrosis, cystic lesions that may
contain fibrous tissue (brown tumors), subperiosteal resorption of cortical
bone, salt-and-pepper appearance of skull.

Osteoporosis --- predominant loss of cortical bone, such as mid-radius;
trabecular or cancellous bone (as in vertebral bodies) is preferentially
preserved.

Kidneys:

Nephrolithiasis (10-25%) --- due to hypercalciuria (urinary calcium > 4
mg/kg/day), typically occur bilaterally and usually consist of calcium oxalate,
easy recurrent.

Nephrocalcinosis (rare) --- bilateral, extensive but minute calcifications that
are evident on plain abdominal radiographys, usually in the renal pyramids
and medullary regions. (Deposits of calcium in the epithelium of renal tubules)

Renal function impairment (835%) --- decrease in creatinine clearance.
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Familial Hypocalciuric Hypercalcemia (FHH)

Autosomal dominant, also called familial benign hypercalcemia.

Mutations of the calcium-sensing receptor gene found in parathyroid glands,
kidney, and other organs.

Decrease renal clearance of calcium (FEca < 1%).

Normal-to-high serum levels of PTH.

Serum Ca usually < 12 mg/dl

Mild relative hypermagnesemia.

Low serum phosphorus.

Usually asymptomatic, no associated complications and require no therapy.
(exception: homozygote with severe congenital hypercalcemia, need
parathyroidectomy)

Lithium-associated Hypercalcemia

Lithium increases the set-point for PTH secretion.

Lead to mild, persistent increases in serum PTH and serum Ca after several
years on lithium therapy.

Usually asymptomatic mild hypercalcemia.

Substantial hypercalcemia should lead to withdrawal of lithium therapy, if
possible. Blood Ca and PTH normalize within several months when lithium
therapy stopped.

Hypercalcemia of Malignancy

Most malignancies produce hypercalcemia only when they are far advanced.
Patient usually die a month or two after hypercalcemia is noted.

The most common cause for hypercalcemia in hospitalized patient.

Two categories: Humoral hypercalcemia of malignancy (HHM)[80% ]

Local osteolytic hypercalcemia (LOH) [20%]

Humoral Hypercalcemia of Malignancy

Mostly mediated by parathyroid hormone-related protein (PTHrP). Other
humoral subtances occasionally found included transforming growth factor
alpha, tumor necrosis factor, various interleukins and cytokines.

Decreased in i-PTH and P, but normal or decreased 1,25(0H)2D.

Tumors commonly found: Squamous cell carcinoma of lung, head and neck,
esophagus, cervix.

Breast cancer, renal cell carcinoma, bladder cancer.

Pheochromocytoma.

Some lymphomas express 1-@ hydroxylase activity, causing elevated
1,25(0H)2D level.
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Local Osteolytic Hypercalcemia

Generally occurs when cancer cells are present in multiple sites throughout
the skeleton.

Pathogenesis: secretion of osteoclast-stimulating factors directly onto the
surface of bone. Such factors included PTHrP, lymphotoxin, interleukins,
transforming growth factors, prostaglandins.

Tumor commonly found: Multiple myeloma, breast cancer with skeletal
metastases, and lymphoma.

Therapy of severe hypercalcemia

(1) Volume repletion

With 0.9% normal saline.
Goal: restoration of normal GFR.
Initial infusion rate: 300-500 ml/hr, reduce after ECF volume deficit has
been partially corrected.
A positive fluid balance of at least 2L should be achieved.
(2) Saline diuresis

Saline diuresis with 0.9% saline infusion (100-200 ml/hr) promotes calcium
excretion after ECF volume is restored.
Serum electrolytes, calcium, and magnesium should be monitored,
adequate replacement of potassium and magnesium is essential.
Thiazide diuretics must be avoided.
Furosemide, 20-40 mg iv bid-qid, adds little to the effect of saline diuresis
and may prevent adequate restoration of ECF volume. It should not be
given unless heart failure develops.

(8) Calcitonin
Inhibits bone resorption and increases renal calcium excretion.
Salmon calcitonin, 4-8 IU/kg IM of SC q6-12h.
Achieve a rapid response, safe in renal failure, may have analgesic effect
in patients with fracture or metastatic bone disease.
Lower serum calcium 1-2 mg/dl within 2-4 hr in 60-70% of patients. Its
efficacy limited to 2-3 days at most, possibly because of receptor
down-regulation in target cells of bone and kidney.
Side effects: nausea, vomiting, abdominal cramps, flushing, local skin
reaction and rarely, allergic reaction. (Give a skin test of 1 IU
intradermally before treatment)
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(4) Bisphosphonates

Inhibits osteoclastic bone resorption.
Pamidronate: 60-90 mg iv infusion 4-24 hr. 90% effective within 48 hr,
peaks in nearly 5-7 days, may persist for 2-8 wk.
Zoledronate: 4 mg iv infusion over a minimum of 15 min. More potent,
longer duration of response.
Etidronate: 7.5 mg/kg/day, iv infusion over 4 hr as needed each day for 5
days.
Clodronate: 300mg iv infusion for at least 2 hr each day for 5 consecutive
days.
Retreatment can be conducted after recurrence of hypercalcemia.
Renal insufficiency is a relative contraindication. Increased serum
creatinine (0.5 mg/dl) occurs in about 15% of patients. Reduced doses
and maximal infusion time in renal failure. (Sr Cr > 2.5 mg/dl)
Side effects: transient fever (20%), myalgia (20%), local pain or swelling at
infusion site, transient lymphopenia, mild hypophosphatemia or
hypomagnesemia.

(5) Glucocorticoids

Mechanism: no clear answer. Inhibit synthesis and action of 1,25(0H)2D,
inhibiting cytokine release, direct cytolytic effects on some tumor cells.
May be effective to hypercalcemia caused by multiple myeloma, lymphoma,
granulomatous disease such as sarcoidosis, Vit A or Vit D intoxication.
Prednisone: 20-50 mg bid or its equivalent.
Serum Ca may take 5-10 days to fall.

(6) Gallium nitrate

200mg/m2 BSA/ day iv infuse over 24 hr each day for 5 days.

Decrease bone resorption.

Normalize serum calcium within 5-7 days.

Side effects: significant nephrotoxicity, hypophosphatemia, anemia.
No longer use now. (not available in Taiwan)

(7) Plicamycin (Mithramycin)

Decrease bone resorption.
15-25 ug/kg/day, iv infuse over 4 hr as needed every 2-3 days.
Significant bone marrow and hepatic toxicity.

No longer use now. (not available in Taiwan)
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(8) Phosphate
Mechanism: impairs osteoclastic bone resorption and renal synthesis of
1,25(0H)2D, increase calcium x phosphate product and precipitates with
calcium in bone, blood vessels and soft tissue. Binding intraluminal calcium
and impairing its absorption.
IV phosphate should never be used --- may cause life-threatening
hypocalcemia or hypotension.
Oral phosphate: 0.5-1.0 g po tid. Adjunct to other therapy, avoid if impaired
renal function or serum P > 3.5 mg/dl, or product of serum calcium x
phosphorus > 60.
Side effects: nausea, abdominal cramps, diarrhea, soft tissue calcification.
(9) Dialysis
Peritoneal or hemodialysis.
Very effective.
Particularly helpful for patients with CHF or renal insufficiency.
Treatment for Primary Hyperparathyroidism
The definitive treatment of primary hyperparathyroidism is
parathyroidectomy.
There is no definitive medical therapy for hyperparathyroidism.
In postmenopausal women, estrogen replacement therapy in high doses will
produce an average decrease of 0.5-1.0 mg/dl in the serum Ca and increase in
BMD. Serum PTH remains elevated, serum 1,25(0H)2D increases. (Some risk
of CV disease exist with high dose estrogen)
Raloxifene (selective estrogen receptor modulators) --- beneficial effect has
not yet been shown.
Bisphosphonates --- increase vertebral bone density, stimulation of PTH
secreation, no change of serum Ca, aggravates hypophosphatemia and
augment renal 1,25(0H)2D synthesis.
Oral phosphate --- inhibit synthesis of 1,25(0H)2D and osteoclastic bone
resorption, but increase serum PTH, long term effect on bone unknown.
Calcimimetic drug: Cinacalcet --- bind to calcium sensor/receptor on
parathyroid cells and alter their sensitivity to calcium, decrease PTH,

normalization of serum Ca. BMD: unchange.
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Criteria for parathyroid surgery in patients with asymptomatic primary
hyperparathyrodism (NIH Guideline 2002)

1) Serum Ca 1.0 mg/dl above upper limit of normal

2) 24 hrs urinary calcium excretion > 400mg

3) Reduction in Cer > 30%

4) Bone mineral density T score < -2.5 at any site

5) Age < 50 years old

Surgery is also indicated in patients for whom medical surveillance is neither

desired nor possible.

Patient with HYPERCALCEMIA

(A] History: [B] Blood chemistries
Medications CBC
Physical examination: Chest film
Other endocrine disorders
Evidence of neoplasia
Abnormal CBC Abnormal Abnormal Normal studies
chest film chemistries
] ] [C] Serum iPTH
Hematologic malignancy: Malignancy Hyperparathyroidism
Myeloma Sarcoidosis Rhabdonmyolysis/
He  Leukemia Granulomatous acute renal failure
disease
}
D] Decreased iPTH Normal to elevated
l iPTH |
Malignancy: J l
Humoral [E] Low urinary [F] Normal/high urinary
factor calecium calcium
oT High serum
Metastatic magnes ium
bone disease Positive family Hyperparathyroidism
history
J Consider MEN syndromes
Familial
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Hypocalcemia
Table 8-6. Causes of hypocalcemia.

e —————————— e e S ¥ P
Hypoparathyroidism
Surgical
Idiopathic
Neonatal
Familial
Deposition of metals (iron, copper, aluminum)
Postradiation
Infiltrative
Functional (in hypomagnesemia)
Resistance to PTH action
Pseudohypoparathyroidism
Renal insufficiency
Medications that block osteoclastic bone resorption
Plicamycin
Calcitonin
Bisphosphonates
Failure to produce 1,25(0H),D normally
Vitamin D deficiency
Hereditary vitamin D-dependent rickets, type 1 (renal 25-
OH-vitamin D 1a-hydroxylase deficiency)
Resistance to 1,25(0H),D action
Hereditary vitamin D-dependent rickets, type 2 (defective
VDR)
Acute complexation or deposition of calcium
Acute hyperphosphatemia
Crush injury with myonecrosis
Rapid tumor lysis
Parenteral phosphate administration
Excessive enteral phosphate
Oral (phosphate-containing antacids)
Phosphate-containing enemas
Acute pancreatitis
Citrated blood transfusion
Rapid, excessive skeletal mineralization
Hungry bones syndrome
Osteoblastic metastasis
Vitamin D therapy for vitamin D deficiency
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Clinical manifestations

Chronic hypocalcemia may be asymptomatic.

Alkalosis augments calcium binding to albumnfree Ca decrease increases the
severity of symptoms.

Paresthesias and tetany, carpopedal spasms.

Trousseau'’s sign --- development of carpal spasenvehBP culff is inflated above
SBP for 3 minutes.

Chvostek’s sign --- twitching of the facial musclelsen the facial nerve is tapped
anterior to the ear.

Severe hypocalcemia may cause lethargy, confusipmgospasm, seizures, or heart
failure.

EKG may show a prolonged QT interval.

Chronic hypocalcemia may cause cataracts and icalkoin of the basal ganglia.
Laboratory studies

Serum P level is elevated in hypocalcemia resuftiogn most causes, though in Vit
D deficiency, it is usually low.

Serum PTH is elevated in disorders other than hgyadpyroidism and magnesium
deficiency.

Acute management of symptomatic hypocalcemia

2 g calcium gluconate (180 mg elemental calciurBGlml 10% calcium gluconate) iv
over 10 minutes, followed by infusion of 6 g catoigluconate in 500 ml D5W over
4-6 hours. (10 ml 10% calcium gluconate = 1 g =f¥)of elemental calcium)
Serum Ca should be measured g4-6h, the targekeefp serum Ca between 8 and 9
mg/dl.

Parenteral calcium is only necessary if the paiesymptomatic or has a prolonged
QT interval.

Oral calcium and a rapidly acting preparation dof ¥Vishould be started.
Hypomagnesemia, if present, must be treated t@coiypocalcemia.

Long-term management of hypocalcemia

Hypoparathyroidism and pseudohypoparathyroidismireq calcium and Vit D
supplements.

The target is to maintain serum Ca levels at diydtelow the normal range (8.0-8.5
mg/dl), which usually prevents manifestations gbdwalcemia and minimizes
hypercalciuria.

If urine Ca > 250 mg/24 hrs, the dose of Vit D dddee reduced. If hypercalciuria
develops at serum Ca levels of < 8.5 mg/dl, hydarolthiazide (50mg po qd) can be
used to reduce urinary calcium excretion.
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Oral calcium
Calcium carbonate --- initial dosage is 1-2 g eletalecalcium po tid during the
transition from iv to oral therapy. For long-terhetapy, the typical dosage is 0.5-1.0 g
po tid with meals. Side effect: dyspepsia and a¢pason.
VitD
Dietary deficiency can be corrected by 400-100@#y/ but treatment of other
hypocalcemic disorders requires much larger doses.
In patients with severe hyperphosphatemia, sershoBld be lowered to < 6.5 mg/dl
with oral phophate binders before Vit D is started.
Calcitriol (0.25 or 0.5 ;2 g/cap) has a rapid onset of action. The initialadsis 0.25 . g
po qd, and most patients are maintained on 0.5+2g0po qd. The dose can be increased
at 2—4 week intervals.
Vitamin D (50000 IU or 1.25 mg/cap) requires wetkachieve full effect. The initial
dosage is 50000 IU po qd, and usual maintenanagdesare 25000-100000 IU po qd.
The dose can be increased at 4-6 week intervals.
Reference:

1. Green GB, Harris IS, Lin GA, Moylan KC. The Wasdton Manual of Medical

st
Therapeutics. 31Edition 2004; pg: 56-62.

th
2. Greenspan FS, Gardner DG. Basic & Clinical Endotogy. 7 Edition 2004; pg:

313-330.
3. Bilezikian JP, Potts JT Jr, Fuleihan Gel-H et Slmmary statement from a
workshop on asymptomatic primary hyperparathyrondia perspective for the

st
21 century. J Bone Miner Res 2002; 17(Suppl 2): N2-N11

4. Bilezikian JP. Management of acute hypercalcemigEng J Med 1992; 326:
1196-1203.

5. Marx SJ. Hyperparathyroid and hypoparathyrogbdiers. N Engl J Med 2000;
343: 1863-1875.
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[A] Physical

Patient with HYPOCALCEMIA

examination

Low ionized Cat++

(measured or estimated)

[B] Normal or
low serum

phosphate
level

|

Low 25-0H
vitamin D

|

Osteomalacial
rickets
Malabsorption
syndromes
Hepatobiliary
disease
Anticonvulsant
therapy

Elevated intact PTH (iPTH)

T* Exclude:

Pancreatitis

[C] High serum phosphate

level

l

[D] Renal
disease

l

[E] Low urine
cAlP
Pscudohyperparathyroidism or

Low iPTH

Blood chemistries

1'
[F] Idiopathic:
Isolated

Polyglandular
failure type II

l

@] Postsurgery

Hypomagnagnesemia

Treatment:

Calcium Supplements (Magnesium if Needed)

Vitamin D Preparations (Vitamin De,
Dihydrotachysterol, Calcitriol)
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Metabolic Bone Disease

Osteomalacia

Defective mineralization of osteoid.

Causes of osteomalacia:

1. Vitamin D deficiency

2. Malabsorption of Vit D and calcium due to intestinal, hepatic, or biliary

disease

3. Disorders of Vit D metabolism (eg. renal disease, vitamin D-dependent
rickets)

Vit D resistance

Chronic hypophosphatemia

Renal tubular acidosis

Hypophosphatasia

e I A

Therapy with anticonvulsants, fluoride, etidronate, or aluminum

compounds.

Clinical manifestations:

Diffuse skeletal pain, proximal muscle weaknesdgbag gait, and propensity to
fractures.

Serum alkaline phosphatase is elevated, serum pbnsgy calcium, or both may be
decreased.

Radiographic findings: osteopenia, radiolucent Bgmerpendicular to bone surfaces
(pseudofractures or Looser’s zones).

Bone biopsy: increased thickness of osteoid seachslecreased mineralization rate.
Treatment:

Dietary Vit D deficiency can initially be treatedttvvitamin D 50000 U po weekly for
several weeks, followed by long-term therapy wifi9-41000 1U/day.

Malabsorption of vitamin D may require therapy whiigh doses, ranging from 50000 1U
po weekly to 50000 IU po qd. Calcitriol, 0.5-2,09g po qd, can also be used.
Calcium supplements, 1 g po gqd-tid, may also baired.

Serum 25(OH)D, serum Ca, and 24-hrs urine calcivoulsl be monitored every 3—6
months to avoid hypercalcemia or hypercalciuria.
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Paget’s disease of bone

A focal skeletal disorder characterized by rapidpajanized bone remodeling.
Usually occurs after age 40 and most often afféepelvis, femur, spine, and skull.
Clinical manifestations:

Most patients are asymptomatic.

Bone pain and deformity, degenerative arthritishpkgic fractures, neurologic deficits
due to nerve root or cranial nerve compressionfalioly deafness), and rarely, high
output heart failure and osteogenic sarcoma.

Diagnosis:

The radiographic appearance is usually diagnastid,biopsy is rarely necessary. Serum
alkaline phosphatase is elevated. Serum and uaslcaim are usually normal.
Indications for therapy:

1. bone pain

. nerve compression syndromes

. pathologic fracture

. elective skeletal surgery

. progressive skeletal deformity

. immobilization hypercalcemia

. hypercalciuria with nephrolithiasis

. high-output heart failure

© 00 N o g~ WD

. asymptomatic involvement of weight-bearing booethe skull

Treatment:

Bisphosphonates inhibit excessive bone resorptédieve symptoms, and restore serum
alkaline phosphatase and bone deposition to nammabst patients.

Alendronate 40 mg/day for 6 months, or risedroB&teng/day for 2—3 months. The
effectiveness of therapy is monitored by measusgmgm alkaline phosphatase every 3
months.

Reference:

1. Green GB, Harris IS, Lin GA, Moylan KC. The Wasjton Manual of Medical

st
Therapeutics. 31Edition 2004; pg: 56-62.
2. Langston AL. Rheumatology(Oxford). 2004;43:9539
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+-t + Anterior Pituitary Gland Dysfunction

The anterior pituitary gland secretes prolactin, growth hormone,
corticotropine (ACTH ), thyrotropin (TSH ), luteinizing hormone and
follicle-stimulating hormone. Anterior pituitary function is regulated by
hypothalamic hormones that reach the pituitary via portal veins in the
pituitary stalk. The predominant effect of hypothalamic regulation is to
stimulate secretion of pituitary hormones, except for prolactin, which is
inhibited by hypothalamic dopamine production. Secretion of trophic
hormones is also regulated by negative feedback by their target gland
hormone, and the normal pituitary response to target hormone deficiency is
increased secretion of the appropriate trophic hormone.
I .Anterior pituitary dysfunction can be caused by disorders of either the
pituitary or hypothalamus.

A. Pituitary adenomas are the most common pituitary disorder. They are
classified by size and function. Microadenomas are less than 10mm in
diameter and cause clinical manifestations only if they produce excess
hormone. Macroadenomas are greater than 10mm in diameter and
may produce any combination of pituitary hormone excess,
hypopituitarism, and mass effects. Secretory adenomas produce
prolactin, growth hormone, or ACTH. Nonsecretory macroadenomas
may cause hypopituitarism or mass effects. Nonsecretory
microadenomas are common incidental radiographic findings, seen in
approximately 10% of the normal population, and do not require
therapy.

B. Other pituitary or hypothalamic disorders, such as head trauma,
pituitary surgery or radiation, and postpartum pituitary infarction
(Sheehan’s syndrome) may cause hypopituitarism. Other tumors of
the pituitary or hypothalamus (e.g., craniopharyngioma, metastases),
infiltrative disorders (e.g., sarcoidosis, hemochromatosis,and
histiocytosis X), and infections (e.g., tuberculosis, syphilis, and mycotic
infection) may cause hypopituitarism or mass effects.
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II. Clinical findings. Pituitary and hypothalamic disorders may present in
several ways.

A. In hypopituitarism (deficiency of one or more pituitary hormones),
gonadotropin deficiency is most common, causing amenorrhea in
women and androgen deficiency in men. Secondary hypothyroidism or
adrenal failure rarely occurs alone.

B. Hormone excess is most commonly hyperprolactinemia, which can be due
to a secretory adenoma or to nonsecretory lesions that damage the
hypothalamus or pituitary stalk, resulting in loss of inhibition by
hypothalamic dopamine.

C. Mass effects due to pressure on adjacent structures, such as the optic
chiasm, include headaches and loss of visual fields or acuity.

D. Asymptomatic pituitary adenomas
1. If a microadenoma is found on imaging done for another purpose, the

patient should be evaluated for clinical evidence of
hyperprolactinemia, Cushing’s disease, or acromegaly. Plasma
prolactin should be measured, and the tests for acromegaly and
Cushing’s syndrome should be performed if symptoms or signs of
these disorders are evident. If no pituitary hormone excess exists,
therapy is not required.

2. Incidental discovery of a macroadenoma is unusual. Patients should
be evaluated for hormone excess and hypopituitarism. Most
macroadenomas should be treated because they are likely to grow
further.

Il. Diagnosis of hypopituitarism. Hypopituitarism may be suspected in the
presence of clinical signs of target hormone deficiency (e.g.,
hypothyroidism) or pituitary mass effects.

A. Symptoms: impairment of GH secretion causes decreased growth in
children but may be occult in adult patients. GH deficiency is associated
with a decreased sense of well-being and a lower health-related quality of
life. Hypogonadism, manifested by amenorrhea in women and decreased
libido or erectile dysfunction in men, may antedate the clinical
appearance of a hypothalamic-pituitary lesion.

Hypothyroidism caused by T'SH deficiency generally simulates the clinical
changes observed in primary thyroid failure: however, it is usually less
severe, and goiter is absent.

ACTH deficiency causes adrenocortical insufficiency, and its clinical

90



features resemble those of primary adrenal failure. Weakness, nausea,
vomiting, weight loss, fever, and hypotension may occurred.
The only symptom of PRL deficiency is failure of postpartum lactation.

B. Signs: Patient with pituitary failure are usually slightly overweight. The
skin is fine, pale, and smooth, with fine wrinkling of face. Body and pubic
hair may be deficient or absent, and atrophy of genitalia may occurred.
Neuro-ophthalmologic abnormalities depend on the presence of a large
intrasellar or parasellar lesion.

C. Laboratory evaluation for hypopituitarism begins with evaluation of
target hormone function, including plasma free T4 and Cortrosyn
stimulation test. In men, plasma testosterone should be measured. The
best evaluation of gonadal function in women is the menstrual history.

D. If a target hormone is deficient, its trophic hormone is measured to
determine whether target gland dysfunction is secondary to
hypopituitarism. In hypopituitarism, trophic hormone levels are not
elevated and are usually within ( not below) the reference range. Thus,
pituitary trophic hormone levels can be interpreted only with knowledge
of target hormone levels, and measurement of trophic hormone levels
alone is useless in the diagnosis of hypopituitarism.

IV. Anatomic evaluation of the pituitary gland and hypothalamus is done
best by MRL However, hyperprolactinemia and Cushing’ s disease may be
caused by microadenomas that are too small to be seen with current
techniques. Visual acuity and visual fields should be tested when imaging
suggests compression of the optic chiasm.

V. Treatment of hypopituitarism. Deficient target hormones should be
replaced. Treatment of secondary hypothyroidism should be monitored by
measurement of plasma free T4. Infertility due to gonadotropin deficiency
may be correctable, and patients who wish to conceive should be referred
to an endocrinologist. Treatment of growth hormone deficiency in adults
has been advocated by some, but the benefits and cost-effectiveness of this
therapy are not established. Treatment of pituitary macroadenomas
generally requires transsphenoidal surgical resection, except for
prolactin-secreting tumors.

VI. Hyperprolactinemia. In women, the most common causes of pathologic

hyperprolactinemia are prolactin-secreting pituitary microadenomas and

idiopathic hyperprolactinemia. In men, the most common cause is a
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prolacting-secreting macroadenoma. Hypothalamic or pituitary lesions
that cause deficiency of other pituitary hormones often cause
hyperprolactinemia. Medications are an important cause in men and in
women (e.g., Dopamine antagonists, verapamil, cimetidine, some
antidepressants).

A. Clinical findings. In women, hyperprolactinemia causes amenorrhea or
irregular menses and infertility. Only approximately one-half of these
women have galactorrhea. In men, hyperprolactinemia causes androgen
deficiency and infertility but not gynecomastia; mass effects and
hypopituitarism are common.

B. Diagnosis. Plasma prolactin should be measured in women with
amenorrhea, whether or not galactorrhea is present. Mild elevations
should be confirmed by repeat measurements. The history should include
medications and symptoms of pituitary mass effects or hypothyroidism.
Laboratory evaluation should include plasma TSH and a pregnancy test in
women. Prolactin levels of greater than 200 ng/ml occur only in
prolactinomas, and levels between 100 and 200 ng/ml strongly suggest this
diagnosis. Levels lower than 100 ng/ml may be due to any cause except
prolactin-secreting macroadenoma. Testing for hypopituitarism is needed
only in patients with a macroadenoma or hypothalamic lesion. Pituitary
imaging should be performed in most cases, as large nonfunctional
pituitary or hypothalamic tumors may present with hyperprolactinemia.

C. Therapy

1. Microadenomas and idiopathic hyperprolactinemia. Most patients are
treated because of infertility or to prevent estrogen deficiency and
osteoporosis. In most patients, hyperprolactinemia does not worsen,
and prolactin levels sometimes return to normal. Enlargement of
microadenomas is rare.

a. The dopamine agonists bromocriptine and cabergoline suppress
plasma prolactin and restore normal menses and fertility in most
women. Initial dosages are bromocriptine, 1.25-2.5mg PO qhs with
a snack, or cabergoline, 0.25mg twice a week. Plasma prolactin
levels are initially obtained at 2- to 4-week intervals, and doses
are adjusted until the lowest dose required to maintain prolactin
in the normal range is reached. Maximally effective doses are
2.5mg bromocriptine tid and 1.5mg cabergoline twice a week. Side
effects include nausea and orthostatic hypotension, which can be
minimized by increasing the dose gradually, and usually resolve
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with continued therapy. Side effects are less severe with
cabergoline.

b. Women who want to become pregnant should be managed in
consultation with an endocrinologist.

c. Women who do not want to become pregnant should be followed
with clinical evaluation and plasma prolactin levels every 6-12
months. Every 2 years, plasma prolactin should be measured after
bromocriptine has been withdrawn for several weeks, to
determine whether the drug is still needed. Follow-up imaging
studies are not warranted unless prolactin levels increase
substantiolly.

d. Transsphenoidal resction of prolactin-secreting microadenomas is
used only in the rare patient who does not respond to or cannot
tolerate dopamine agonists. Prolactin levels usually return to
normal, but up to one-half of patients experience relapse.

e. Transsphenoidal surgery is indicated to relieve mass effects and to
prevent further tumor growth if the tumor dose not shrink or if
visual field abnormalities persist during dopamine agonist
therapy. However, the likelihood of surgical cure of
hyperprolactinemia due to a macroadenoma is low, and most
patients require further therapy with a dopamine agonist.

f. Women with prolactin-secreting macroadenomas should not
become pregnant unless the tumor has been resected surgically,
as the risk of symptomatic enlargement during pregnancy is
15-35%. Barrier contraception is essential during dopamine
agonist treatment.

2. Prolactin-secreting macroadenomas should be treated with a dopamine
agonist, which usually suppresses prolactin levels to normal, reduces
tumor size, and improves or corrects abnormal visual fields in 90% of
causes. If mass effects are present, the dose should be increased to
maximally effective levels over a period of several weeks. Visual field
tests, if initially abnormal, should be repeated 4-6 weeks after therapy
is started. Pituitary imaging should be repeated 3-6 months after
initiation of therapy. If tumor shrinkage and correction of visual
abnormalities are satisfactory, therapy can be continued indefinitely,
with periodic monitoring of plasma prolactin levels. The full effect on
tumor size may take more than 6 months. Further pituitary imaging is
probably not warranted unless prolactin levels rise despite therapy.
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VII. Acromegaly is the syndrome caused by growth hormone excess in adults
and is due to a growth hormone-secreting pituitary adenoma in the vast
majority of cases. Clinical findings include thickened skin and
enlargement of hands, feet, jaw, and forehead. Arthritis or carpal tunnel
syndrome may develop, and the pituitary adenoma may cause headaches
and vision loss. Mortality from cardiovascular disease is increased.

A. Diagnosis. Plasma insulin-like growth factor I, which mediates most
effects of growth hormone, is the best diagnostic test. Marked elevations
establish the diagnosis. If IGF-1 levels are only moderately elevated, the
diagnosis can be confirmed by giving 75 mg glucose orally and
measuring serum growth hormone q30min for 2 hours. Failure to
suppress growth hormone to less than 2 ng/ml confirms the diagnosis of
acromegaly. Once the diagnosis is made, the pituitary should be imaged.

B. Therapy. The treatment of choice is transsphenoidal resection of the
pituitary adenoma. Most patients have macroadenomas, and complete
tumor resection with cure of acromegaly often is impossible. If IGF-1
levels remain elevated after surgery should currently be treated with
sustained-release form of somatostatin analog. Radiotherapy should be
reserved for those patients with inadequate responses to surgery and
medical therapy.

1. The somatostatin analong octreotide in depot form can be used to
suppress growth hormone secretion. A dose of 10-30 mg IM monthly
suppresses IGF-1 to normal in most patients. Side effects include
cholelithiasis, diarrhea, and mild abdominal discomfort.

2. Pegvisomant is a growth hormone antagonist that lowers IGF-1 to
normal in almost all patients. The dosage is 10-30 mg SC qd. Few
side effects have been reported, but patients should be monitored
for pituitary adenoma enlargement and transaminase elevation..

3. Current guidelines for remission are a fasting GH of 2 ng/ml or less
and a glucose-suppressed GH of 2 ng/ml or less accompanied by a
normal level of IGF-IL.
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[A] History

PITUITARY TUMOR Suspected

physical examination

Symptoms related to
expansile mass:

Headache

Visual disturbance

I

|

B] Hormonal excess

|

1

Protactin

Female:
Amenorrhea/
galactorrhea
Male:
Impotence

Serum prolactin

— Exclude:
Drugs.

I l

GH ACTH Thyroid-
| | stimulating
Child: Cushing’s hormone (TSH)
Gigantism discase
Adult:
Acromegaly Hyperthyroidism
with high TSH(rare)
Dexamethasone

Suppression Testing
Urinary-Free Cortisol Test

Postglucose
serum GH

IGE-1

TRH
stimulation
test

l

|

[C] Hormonally inactive

I

Normal Primary
or low thyroid
basal failure
hormones Primary
gonadal
Chromophobe failure
adenoma
Craniopharyngioma
Mening ioma
Aneurysm
Hamartoma

Sarcoidosis
Eosinophilic

granuloma
Empty sella

D] MRI of Pituitary with Gadolinium {or CT imaging)
Macroadenoma Hacroadenoma Macroadenoma
Nicroadenoma Microadenoma or
or or Pgrascllar
Macroadenoma Normal discase

[E] Endocrinologic evaluation for hormonal replacement
Neurosurgical evaluation
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(1) Oral glucose tolerance test

*Diagnosis of asymptomatic diabetes melitus in the absence of fasting

hyperglycemia in 2 hour test

*To rule in or rule out postprandial hypoglycemia (reactive functional, or
diabetes mellitus with reactive hypoglycemia, or alimentary
hyperin-sulinism-all five hour tests).
PROCEDURE

*At least 250 grams carbohydrate should be eaten daily three days before OGTT
*The patient is to eat nothing from 10 p.m. the evening before until after the
test is finished. The glucose tolerance test is performed in the morning.
*Patient drinks glucose solution pre-packed glucose powder 75 gm/hag in 300
cc water over a period of up to 10 minutes.
*Draw venous blood specimens every 1/2 hour for two hours if test to be
performed is for diagnosis of diabetes. If test to be performed is for diagnosis
of hypoglycemia, specimens should be obtained every 1/2 hour diagnosis of
hypoglycemia, specimens should be obtained every 1/2 hour for five hours.

Interpretation
Class Fasting Midtest 2-hour
WHO
Normal <100 : and <126
IGT <126 — and 126-199
Diabetes =126 — or =200

Diagnostic criteria during pregnancy. Gestational diabetes mellitus if two or more
of the values are met or exceeded (criteria of J.B. O'Sullivan)(100gram glucose)

Fasting 1-h 2-h 3-h

Plasma glucose 95 180 155 140 mg/d]
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(2) Oral glucose tolerance test-growth hormone

* The administratio of oral glucose tolerance tesinormal subjects usually results in
depression of plasma GH levels. In active acromegsdtients it fails to show such
suppression and may demonstrate a rise in GH ohstea

Procedure

* Fast overnight is necessary

%Glucose powder 75 g/pack dissolved in 300 ml of water

*Draw blood as —-30 min sampling for GH and blood glucose

*Have the patient drink the glucose solution over a period of up to 10 minutes.
*Blood sampling at 30, 60, 90, 120, and 180 minutes for GH and blood glucose
Interpretation

In normal subjects,GH falls to lower than 2 ng/ml undetectable levels within 30
minutes to 2 hours, though a later rebound of Gkelieis common. Acromegaly will
demonstrate either no suppression, partial sugpress paradoxical rise (often greater
than 5-10 ng/ml). In addition, BS levels show impdiglucose tolerance or

Diabetes range.

(3) TRH stimulation test

*To differentiate hyperthyroxinemia with nonsupsed TSH due to

TSH-secreting pituitary adenoma or thyroid hormmesstance syndrome

*In patients who appear euthyroid ( by clinicalaland results of other laboratory
tests), but who have eye changes that suggest Sajatvihalmopathy, the TRH test
gives a sensitive index of minor aberrations ingheitary-thyroid axis

Procedure

*TRH 5004 g by IV injection and draw TSH at 0,30 and 60 masufollowing TRH
Interpretation

*TSH rises with an average peak at 20-40minuteg(ggly an increment of 15 U/ml

for adults) and then fall at 60 minutes( less tR&hof peak levels). In men over 40, the
response is smaller and increment of2)/ml is considered normal.

*Euthyroid Graves’ disease demonstrate bluntedaresp or absent response to TRH .
*TSH secreting adenoma shows no TSH response folgpWRH injection, while

TSH levels increaseas usual in thyroid hormonestasce syndrome

(4) LH-RH stimulation test

Procedure

*Studies in females should preferrably by donehia ¢arly follicular phase of menstrual
cycle (days 1-7)
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*at least two blood samples should be obtained itbit@sprior to and immediately

before GnRH administration. The average of the two samples serves as the
baseline LH and FSH.
*GnRH 0.1 mg is given as a bolus by rapid IV injection after obtaining the
-15 and 0 minutes samples. Draw blood samples for LH and FSH at 15, 30, 45,
60, 90, and 120 minutes after GnRH administration.
Interpretation
The LH response to GnRH is usually more pronounced and is seen earlier than
the FSH response. In normal adults, LH peaks are generally found at 15 to
45 minutes, whereas FSH peaks may occur later in some patients. In adults,
LH levels will at least double following GnRH administration. The FSH rise
is usually less than twofolds and it is not unusual to see little change in
FSH levels even in normal adults. Decreased response of plasma gonadotropins
may indicate either pituitary disease or prolonged endogenous deficiency of
GnRH.

(5) Cortrosyn stimulation test

* To determine the functional capacity of the adilecortex by measuring the change in
plasma cortisol levels during the administratio®GTH.

*If the patient has suspected symptoms of acuterambortical insufficiency, Treatment
with dexamethasone 0.25mg administered orally e8drgurs beginning 24 hours prior
to the test and continuing for the duration of tiagt will not interfere with his response
of ACTH. The patient should be fed as usual ordéneof the ACTH test.

Procedure

*Cortrosyn depot 1mg intramuscularly at time O nt@su

*Collect blood for determination of cortisol levddefore and at 60 minutes after the

injection.

*Follow the serum cortisol level at 24th hour if seconadry adrenal

insufficiency suspected

Interpretation

*Normally, serum cortisol rises to a level gredtean 20ug/dl at 60 minutes. Primary

adrenal insufficiency showed absent response afrseortisol level.

*Secondary adrenal insufficiency usually shows Bdresponse at 60 minutes, but the

cortisol level further increase at 24 hours. Ocwaally, the secondary adrenal

insufficiency demonstrated normal response at Glutas.

(6) Insulin hypoglycemic stimulation test

*To determine growth hormone secretion and the thglamic-pituitary-adrenal axis

*The test is contraindicated in patients with ofgtd, cardiovascular disease or

seizure disorder. In suspected hypopituitarismsfas@h adrenal insufficiency), the
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insulin dosage should be decreased(0.05u/kg) aiorqérform this test in these
patients.

*Close monitoring of vital signs, S/S of hypoglycenby doctors is strongly
necessary throughout the whole examination.

Procedure

*Regular insulin is given 0.15u/kg intravenousldasheck the glucose, GH, cortisol
at 0, 30, 60, 90, 120 minutes.( Overnight fast lé&xamination)

*If the patient suffered from severe hypoglycemiging examination, the iv glucose
should be pushed , but the blood sampling exansimathould be continued

until 120minutes.( The mild hypoglycemia S/S shaikb not terminate the test)
*Check the serum glucose, cortisol and GH levelaath time points

*A meal should given after test finishment.

Interpretation

*GH usually peaks at 40-90 minutes after insuljeation, and it should increase to
an absolute level of 10 ng/ml.Value less than fhgg considered abnormal and 7-
10 ng/ml is equivocal. For appropriate stimulatdrisH secretion, a fall of BS at
least 50% from baseline( i.e. 40mg/dl) is necessary

*A peak cortisol level greater than 1842fJdl implies intact pituitary adrenal
response.

(7) Thyroid sonography

TR ARG RBZ RN LRE AnELE A RALEIREES EXRFIE
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Ehm b PR BT ARABRR L2 E FRBEAZRA > RAET EFEAFR
THFPRE R FRIRMAINMERZBEFN - AmT A SRGENZIRE  £2
B LRI TR BN 2 R o T AR F M A 5MhzZ Grand Scalef&k 3 - #2148
FAE o ™ B ATME A 7.5~10 MHz Real Time2Z # ¥ % » #3 N RO5A>Z R > 4
BIR RS FRHE - RATBATEAHP » tA10 MHz Real Time R8BI FIKIEEH 5
ALETHEAMBRABR T  BATEEMEKE - AHERARE T HL - H#
FEMBINE » ROAKRA T RIFH - BRALE T EA T FRAMEFTKRER - BALH
FRITRE - ERBTMRIRE FHRRMAINMER - BEHTERZ RGN EEATIFR -
HRBERZME  BEELREZHE » KIDREE -
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(8) Thyroid fine needle aspiration

1.
2.

use 10cc syringe, 20-22-gauge needle
fixed the nodule between the second and third digits of left hand and insert
the needle with the right hand

. for <1.5 cm nodule, simply inserting th needle into the nodule is a

reasonable goal; for larger nodules, peripheral subcapsular parts of the
nodule should be sampled rather than the center.

. Suction: for tissue disruption, simply application of suction by pulling the

plunger of the syringe back to 6-7 cm is often unsatisfactory; moving the
needle in and out has better result and has much the same effect as using
mechanical device ( figure 2.3-2.4)

. The total procedure should be sufficient to make aspiration appear in the

hub of the needle but not in the barrel of the syringe

. Smears: after suction, the needle is removed and the plunger is withdrawn

a couple of milliliters. The needle is reaffixed and the specimen is expressed
onto the slide. Then compressed between two slides and smeared.
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(9) Lower limb doppler sonography

ABI ( ankle brachial index)—for peripheral artery disease detection.

1. using Medacord PVL enhanced machine, 8 MHz probe for artery signal
detection

2. put the cuff over arm and inflate the cuff until the pressure is 10 to 15
mmHg above the point where arterial signal stops

3. then drop the pressure 3 to 5 mmHg pre second until the arterial signal
returns again

4. put the cuff over ankle area then put the probe over dorsalis pedis artery,
posterior tibial artery respectively. These two areas represent ankle
pressure.

5. For calculating ABIL: highest ANK/ highest ARM

Example: Rt brachial 132 Lt brachial 128
Rt PTA 82 Lt PTA 140
Rt DPA 90 Lt DPA 138

RtABI  90/132=0.68
LtABI 140/132=1.06 (>1)

6. a normal ABI is > 0.91, an ABI <0.91 may indicate significant arterial
obstruction.
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(Pheochromocytoma)

* Fr%t (Osteoporosis)

B R SR R
(Hyperuricemia and gout)
SR B R BRFE

110






