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¥ FRIG B iE B2 FP 25 (diabetic ketoacidosis, DKA)MI S8 145 MMAEIA S (hyperosmolar hyperglycemic state, HHS)Z4EFR BT R ™ 2N MHKIE, &
HhIRN S5 S MIEIERRIE A S (hyperosmotic hyperglycemic nonketotic state, HHNK), FE BT & MEERIL, £ 30 FRmIEmRmE,

KB DEADKAMIHHSEYATY . XERMBARITRS . RAIE]. IR, WERIZENF N EME B, LEDKAthIFREMER,

EX

I&RLE, DKAMIHHSHIR S X EE TR SHFEMER TS, BERETSMENEE[-3], EEFERFINS(American Diabetes Association, ADA)$z
HAIDKATIHHSE X WFIER(  FE D[],

o DKAMEEIGRKRIVEE SRR PE, MIHRE —ARET800mg/dL(44.4mmol/L), & $350-500mg/dL(19.4-27.8mmol/L)[1-3], FiF, DKAZE
FRMAERE th AT EEEBIT900mg/dL(50mmol/L), LEEEEARZEXK[34]; MIEEEEDKABRENMIERIEEEHEMAS
[<250mg/dL(13.9mmol/L)], XFEREELTLEOBEARE . MX2 PN ZAERARDRE . ERXUENERN-FERNEREER
2(sodium-glucose co-transporter 2, SGLT2)#IHIFIMEE

® HHSEBE(RA/L R BB ETR, MEREF8i31000mg/dL(56mmol/L), [3%iEE(plasma osmolality, Posm)A]iA380mOsmol/kg, HEE
DR RS S E (B1E25%-50 % RTR 1 & 4 53%)[1,2,5,6].
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RS AR — DKA(  AIZE O)FHHS(  FZE 2)AATr M, BRENARSENUELE HIMKBERESIL, USRS, RNEE. R
EErRES (0 FDKA)FIERER(1,7-9].

® A IE/KFERFIZEEL-DKASIHHSIATY MU — S BENEF KK, U THARSIFEHARELOMERS( E3). IHHTTURRMIIESERE. B
DMEWSE, MEEEHARBRRNEKT, MMEERRSRRME10,1]. T—H2UERBANFLERD). NEATTAEEN SRS,
HATHAMESEEERMN, LHEEMITSEENF. (0T XN F )

® AR D Z-TAA MIFHKF23 3mEq/LHEEEDKARE, HNFRAT/IHIERER. FMFHKTHERTI.3mEqL, MERESRR
77, BRIREFRHFEMBMRECE LT, IBRREFRATEELEN, RNRBRRERE FANBREAMMMERTPIE, mXMERL
FIRERRR OVMERE . TEDKARDATTH, FRBKA FEHBIREFZMRMRSZEMUMHIBRES., BATXELEER)

AT REMENIERRZREEN, FRAAGEEEELEYS, SERE., MNERASGLT2MH, tERAMEFERDKA, (T TN FMALE

oy =18 = 5 . I~ 3/ N
Bz SHE2 M e MRS IF S X T IELEREE— )

BMNNAERTEZETIRREL, SADANDKA( FfEE )FIHHS( iEE 2)iafr MR AN RENERAIX S I = HIDKARTT e E A —
B[1,12,13],
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MR — I FDKAFHHSEE, HAEEFEHA RRAMBRER, NUERNBENSSRE. *NREMEFEFREEK(0.9%FHIER)FIE. MAEE
HEDKAREBEFEHSEARDECETIRERTS)MESREGHEME), XEBEEFISATREESKRETRINEERE. S TFEFREN
BMEEDKARINEE, HEMEEE200mg/dL(11.1mmol/L)( A2 1)8iHHS S HY I % Z250-300mg/dL(13.9-16.7mmol/L )
), BMESHRBRPRMNEERE.

WYEIETT I F Ik EKM R ERERREUR T B EHNIRRER
o WTFHIMEMAEMRRNEE, NRREEFKEEK, (BR:

o W FRIMBEETXMR(BETONRIB)NEE, ERV/IVNERE, FiRI/KWEIEERERN915-20mL/(kg-h)(IEEEFREITE; PEEMELSR
1000mL/h), skd/NBABARIERR<50mL/kg( EAZE1HD  EEZE 2)[1],

o N TMABIERNESE, NREIRRITME, MRERRETEREK,

2-VNEE, REMNTETERT KRS, MEBRHEAKENREZ. &I8SNEKNRESRATRE S NBEEENMRE., IERESBIER
7KF100mg/100mL(5.5mmollL), MIMREF I E2mEq/L, HALILEE R RIEREMIREQGTESS 1),

MERIEE R MEHRE]:
® (T 135mEq/L, M4FLEIA250-500mL/hAYIER LA T Eokhok,
o FEFAS, NMBEMA1/23KLE/K, MU250-500mL/hEIRRERBKET, IR T BRREIK,

HPELRRNLE T /25K, BT HNMNSEFERMN, SHESTMAFHEER, B, ER+MRRsEREA1/25KEKIS—DiE
fE. (BRTX T

REWMNRBLESSRERE, RAZRERTHMRAERIRES[0,11], BIRENMRAZHNZRE SN RABNRES 0 (SR T
Wy, NTFEREFOEINESFENERE, EUANERE, NERERERRTRE,9,11,14-17], %I*Ai/ FE’JE$TxETn—%JJ24/J\Hj“I7\]9HEEVI‘E’PK%E#
REXRE( F2). ENEBERSELTFEIR, URsEMKM. (0T HKi )L EERARAEE PE0] i ‘

#iR — RERRBHRE(LI>50mL/h), HMFHIRE<6.I3mEQ/LAY, NIZENFFAME(  MIZE 1), JLFFIEDKASHHSBEHFZHRE, ESHE®
2B R R4 R B E RS SES [ ERFHI BN, REFEHMUWRE, B2 Ej‘Eﬂ/ﬁ’éﬁl’l?F%jJIE B, DIBRENMERREAS. X
FERRNRBRERZNSZRE, REYRISHHLBIIMMIN1G].

® EIAMIFHETF3.3mEq/L, NINIERIKL F A M HE(20-40mEq/h, EHEENG20-40mEq/LEAHINERKF), *NBATT AR (KT 1/25K 257K )EX
AFKEIRES. REBHWIIRE. SAHEAE. NERERITHNATERS, EERTIMMESEFTERRAEAOMEY/N, HIRTES/ T MEH
MEEFIME), MMISMEEREHZE >3.3mEq/L[19-21].

® EXIAMEHA3.3-5.3mEq/L, MNAEESFHEFKH TR IMAGFKAEML20-30mEq, BENFLR, EMBFMRELRFES-S5mEq/L,
® LA MiFHIRERTS. 3mEq/L, MEHER4ME, BEEIMBEHREREZES 3MEQ/LIAT,

INABEBKANRET FRER RS B AN EREE), MAEFIBTEREANEXT S BENEBERSION, NEREIX—=, f19, FILREFIMA4OmEqE M, ™=
ERIEEARFTSIEEN80MOsmol/L, 1L 1/25K 7K P AN AN4AOMEqSR L, F=ERSARIZIEE234mOsmol/L(77mEqS L iFI40mEqS L), H#E
BRNAEETF3/45KEE7K, (SokEh/KAOZIEEN308mOsmol/L), EEKEKFINIOMEqSLER, RZBIBEELNHH388mOsmol/L, 97‘<ﬁ'ﬁ ﬁ{t@ﬁﬁ}*
BEsM®& (extracellular fluid, ECF)MI NS SAMAE, AAXZHEBSFERIREREMIBA, (S0 TR bl ®i=; b
B —)

MRS ETLRDIES NS, TG AR FHEERDAARE TR0, T, ERIDEEAEILTERINEATS0mLngo
KT, MAFERR, SATDKARIHHSE, AABSUMER, (S0 T LA S AR SR ; ;
L, %F 5 —)

BRBE — TR MEH23.3mEqLINFEEEDKAHHSBE, BANEFELZFRE T/ IVIERSEER, RRSFATNE—EITIRMBFHET
3.3mEq/L, FENBRSRFEEHREFHENABAMMMEMPME. FI8MERET3.3mEq/LEEE RER S AT sk bR, BRE=ArT
MR EMBMRESTI.3mEqLIE, MEREORKE. OMEEE. WIRAMTHFHLEN.19,20], (B3R LEXHE)

FEDKARDIATTH, B9hKF B S ETER RS EEMMORRENL2). BRERSEOEERATETIONET., EREENERTATRAE.
B—RDEHERSE, MIEEURSELMY, RARNEORAEES. NFOKARHHSHAINAT, KISTRRSRIHER: AT, M
WERTSREE, TECABHRSEZNATKIIHERSE. WHERSDLFTRAINPHRSE, IRRESMHHIRSENE RENRS
%, HTRMERROTEEESRSE, BREREN25N . ERNEN2NG, EOBEI4A7THANRSR. NFREDKASS, AR
RENSERNRAEMRS EMBNEEDARE, TEATFHNEPES KRS RS ENRSZRA. (ST BRIREBREE 1 AR
R TR E BRI RR S SR A TSRS )

R B ZRT7 FIRHR IR E (E BRI B AT AR, IRERNZINE AR AEFEF BIE24]). B RE R (BRI S MmAE
), FHEPIREIEINERIRAOFIA . HIHIRERRIERANTS E’JH%E?ﬁﬁ%iﬁ?ﬁﬂf&ﬂﬂﬁﬂ?ﬁﬁmﬁ’]ﬂ%E?Hﬂzo lJtI: EiA¥E’JH¥5§ UETLAB%HHJI*E
RE, BBALLFIE R AR EARIAIAEA%(8,24,25], (B :pbndiolaEiISY: : L
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PHIRNANSE  NTHSTGEEEDGRE, TULBARIEARGRO KR, HESH AN IEARG R
01U )8 0GR E L UNIER T2 2629], ENEEMIIE, RIS ERTBOBERER0.14U/ g n)EST
70kgBE L 10URIERATIE0). DKATIHHSBENESEMAMBIAR A N Ai2E ). RS EHANTEERLTY. (BRT
SR L 5 0 R0 AR G )

BB A B RF EM0E B RE B R B(E MERES /) I EE50-70mg/dL(2.8-3.9mmol/L)[24,27-29], ESHIFIE—RAAF=LBEESERIEIEIER, RAT4E
RN BRI ECLXFEREESHSRIEMARERE], A, WREV/INEAMEERERL B EFREDEMR50-70mg/dL(2.8-3.9mmol/L), NFE
EEFBENRRRESRANER, HERREAEDEERRIEN PR DROBMKIERITIEEE, BIFRXLRTREME, BRI RMTRENS/ NG,
B ZE MAERE LI NS/ \IF50-70mg/dL IR R TR EREAE .

MmHE TR REBNBTEHTERRNNHRIERER, BANSEH SRV A EMERES/)\IIFEE35-70mg/dL(1.9-3.9mmollL), EHFIRT
SIRRMHEEER: WRINENY T MKSEETRE; SIEINS/ NI ETREMRRNOAILIES, ERRSZERN NRHER 7K FRERE
[15,28], WFHREFBBEETENHHSEE, MABETETERF[ER,

LDKAR M FEHE200mg/dL(11. 1mmol/L)SHHS & & M #1317 250-300mg/dL(13.9-16.7mmol/L)i, FrEEsbk TME S RN ETELAR, HE
RIS R B =M TERREEZE0.02-0.05U/(kg-h)[9,11,26], IEA, BETEJTDKA%%E’JME 5_200mg/d|_(11 1mmol/L)A FEEHHS B &M M AEFE = 250-
300mg/dL(13.9-16.7mmol/L)ATF, MBE4R/KE, (503 RzkAr ) L4 fEESHES ]

a?ﬂ:](l"ﬁﬁﬂi%?*ﬂl% 5% H%L%%’fﬁtb Lxﬂﬁ%%?*ﬂ,{%/xﬁﬁu% BRI T ERR D RMB MR D RG7T7 DKANB B RE Z[22].

EZ'F%I%‘JB%E?—PFEDKA$%( Z)INEEEAREER2 SRR EERR TESTEMRSZELDET, ERREREBNESARTF
(55 FA P S A I AE (S ZRAS M AE (— AR B/ BT 1R

ECOVID-19KR1THAE, HTEERFEIFARS BHFIEMAVNR, BXEREETEFNER, R VISR EAREELERZEREDKARE PN
BERMES, XMERT, AHMNMENNEE2-401R, (BN 20198 IRFEERF(COVID-19): AMERFEHXBIH", F*F'DKA/HHS'—T7)

BRlEARITHER TREFATEEDKARENT M, EIRHNFRENEEDKABZEHEERILRRDRANMITS . K TESMEKABNARET,
M AERT ML 2 MRMB1-34], LESh, FIE XN THRENDKARERBNBIIRBRER, S50/ URE TIESHRAN R 5 2R L M) (A0 H =
BE. NERBER)ETELEN(  MEE 1)[32,33], fIM, —HULIK406IDKARE D ERZMM AR —[32]:

® 7 TR AR SR, E5iES10.3U/ky, ?fé}:’éd\ﬁﬂﬁ%mwkg, B3I MmAEETF250mg/dL(13.9mmol/L), ZATEI5 kRS =5 8F%ZE0.05-
0.1U/kg, B1S2NTAZENR, HRFERTSER., SEEEELERRNRREIITE LIFRREESAT

o FFkAE @RS R, BILHF0.1U/Kkg, 4AMBL0.1U/(kg-h)ROIRZEHE, BHEMHEETF250mg/dL(13.9mmol/L), AENGRS ZFI=EFZ0.05-
0.1U/(kg-h), BEEEERFTEER. XLEEEEICURSAET.

TN R4 S MR E R BN AE R P B FR R HYIATT Fr RS BIIE RS 3107/ T FI10-1/\BY), (BRif#HAR 2 RAMATT AL S —A I 39%, XEES
ICURTY A B R X,

BEESHSNHEERTS — RENARERSMAECHERPSNETEDTFEN, B8 BE RS TERNRETT(35]. XEBERE:

® 3 TrIfkIMpH<6.989FE, HOMKYSEHEEMMEFKAIMEALREE36,37], KSHER—FIAN, PKMpH>7. 0NEENFTEIEZZHES
Hiayr, RNRBRNMNBEY Ay I ARARE LERASIERPS(38].

3 FpH<6.909F8E, FHKITE100mEqIERSHAT400mLIE/KS, HE4HF2/ NI, WRIMBHMETS5.3mEqL, HMNNZRM20mEqEMLER, Hbkx
BREHLIRELINN, MBEMRETETRE, AMIESEERMt TS,

o SHMEN R RESNES; RANRMESENBRERES *EJ ﬁﬁi%?—némﬂm%, MIIBERILEIRE ., @ARBHEENLLIRT RS
SRE; BAEFIRE>6.4mEq/LIY N BB SN39]. (B S E T A0FAEA”)

Pk MpHEMBREREHREN SN N VR, FEAEEAFHRERSEH, HFpHEAE7.OM L. (BRTFXXUE)

KAWL S AT DKARIEIER B $IX[40], FHEMRZIRIIER41-43]. —HRENIXIRMA21BIN BRI shR MpH{E T F76.90-7.14(F157.01)HIDKAR
E, BMBREHBTHRNEHRERERMETEA4], T, ZMREEAER), ZJIXENRTIbkpH26.9098E, HERBREHAS ZRIFIHD
BkMpHEMMBERB SN EFHERSEER. B TAIEERENIXIEEPH<6.900DKARE FRiT(h N AR S HHNR.

DD DI?

ERBRBREHEEHEERN, BARTRZRDIEES, TEUNT—EBEREERA:

o W REFTHRBR L FEMRRBEHRERIIFAD, HAMNIEBESHRE, MMmEMR =St E(partial pressure of carbon dioxide, pCO,)F
5. Atk MRERE K FEAS, MpCOFA RGBT MMREREINEEEIR, HIFNERMpHERE T, RALNGITIRERZRSE, BNE
FERASIN, HEZURIFEER[35],

® G IR RL B FT BE SRR B AE R B AR [44,45], —INTHIBENARETR, 3PUER THREREHGTNEE LNMEWRAEFKFAS, BEEN
ERRITRT 6/\I[44], SHPERRRR, MITHRBRESESMIRERIER. XS U TELAX: RIESBNBREREMHBRER . TEENES
PHIERY 7S A HBRERSS XM HI (A [41].
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BEREERT — BT TARMNEER, BNTMZFLQTTDKAFHHSITEMi Feiiigth. B2, MREBELEEEMBMA(MBBHEREREMRT 1mg/dL
50.32mmol/L), NEEZEME, AEZXNFLEIVOINERS. B4R MA/SIFRINGIRBE[46-50], FTEAEN, AIESHAREKOGRIRIEFIAN
20-30mEqHIBEEL TR BERR 1A,

REZSHBRIRZEEHTRNERFEEPREN, ERTHESHBEMRIS, MEHBRHRESRVUEEESIASZA7). SHBEFHERE
N, EFERSRET RESRKT RNEERE, BRARZEBNENELROLE, XESHAEREEENE, EEHER. (S MEEImE
B ERHRE A IGR R

DKABERIBTIEMERENILINF R L IA Fe B L BRAE B B 420T (8] . FTRRBRME. MIETRRER, FRELAERNFETRNEmH[51-53],
tEoh, BB T REA A RRAL, EARES MAEFE R ME(51,54-56], B, FAHREEMING, BEBARES, THERASSHNRY, b
FH BB,

LRl

—RIME — &Y, NS/NUEURMBEEHRE: My TIEERRR. MRZZR(blood urea nitrogen, BUN), ALET. E#BkMpH{E(HIIDKAZE),
W Rz ARIER R A= BRR E A IGARYT 3 E2-4/ N NE VR[1.9]. RIFMANEERITERM, AMERNTAR, EIWHHERRELELBRMEKE
BE:

BRPosm=[2x&h(mEq/L)+[M4E(mg/dL)/18]

BREPosm=[2x5A(mmol/L)]+ M #E(mmol/L)

Erhi ISR MR MIRE, MIFRERHRE.

SEIVENRASKICRIREMNEERIGRSHAVRER, NEENMENMRMDKAST 231, BIFtITLRERM( &K 1),

DKARTTHRIE N USRS 5 SR FEESRK Ml pH1E (R LE RIBX M pHIE{R0.03[57]) R ATHMEETT R, BrIE% R EMKE @%Iﬁ_ﬁﬁfiriﬂ‘gr#t
fE, HREQERGMAEMOELR, WAENMBERRSHRRE OGO MEER PEAL EER)FIIERE FEFR(MITHEERRR MAERL EER), b
LA ERF K MPpHE L.

FHRTN, REWENEMVEEAMEMB-ZT R FEWATRR, NtAZRBRRAAEFERIGNE, ”:N%%ElﬁﬁaL AIEFAER[13],
RIBIGARIT 2, FIAES2/NSNE URB-R T ER[S8], MRRBREZMEN, B2ENERIKMpHEN/SLERIX MRS HMAE FERMES T .

DKA/HHSHIERE — KRN T BN, BIFiAASIERREER:
o FfEBA R ESBAR, 1KIBA MEPAE F BIRR (R T 12mEq/L)RI N B-#2 T BR/KF (RN mIHa) R B IE &
® HHSEEBMEN, BRMIKBEEEZE315mOsmol/kgbA T
o BEEBHR

ERAERR P ES Y4 IE X M ERERPA S FIR RN A EIE: ERNESMeHE. ERNEME-R TR, M/ENEMmEEERMNRREHREHITED
BRBEFERE. BEMEREFERAEERNRPARVERBFHNEE, HItEHER, BUSHNEEREFEEF)RESNSHNEERBSFEBF
FRBRERE 7). XENPRENTHREREIRE, MIEFREEHHRE.

BB FNERE-RTRS ZBMCBN SN EREFERS TELZKT, RiEERREMFRRAEFNSKRE. WNREF B AGEEITI
BB FRENTML. SMBRERAEFEXN, BEFEREREZELEETEE.

EIRNEMBREMAMEMB-2T R AIMENEER P SHLERER, REWERESMBRAKFORE®RENBTRERDSNMEIDH, BFR
Mﬁﬁiﬁﬁ‘} BNDKARNEREIER. HESETESCBMIBRRERN, SAAATER)NRNESS, MASE-RTRRN. HEHENXERIRE
RUIRARERE . FIg0, BTHEHRSRERRN(AEEEEMEEISEMR), WERDSERE36/\ ISR ATaEAAME59,60]. ATRETZR,
ﬁll’l%Iiﬁﬁiifz’liﬁﬁ%ﬁ&ﬁl#xi%ﬁ'\ﬁﬁIﬁlﬁﬁﬁqﬂao o, BT RERPEEE-2T RS CBMIBRZBNRNE B IBRA EEY. XS
HREMERTSNLABRENRE, HEHONNEMRENERNESENZHIBRERS)  EL1)25].

ERLEEBR, ARERTSEEN/LTMERENSREMABFEREZERPS(EBRL R BRIMERERTS). HEEAET, RRNEEEHKM
BEVRATERTEENBTETRNTHENE T B8, MMERERAE FREMNIBERIGREIRG1,62], EELAS FEHMRRERRIRTHIAE
VRS TR, BTHX—MERN, RERNBRPSFETEHA DTN, BEBRAMEESAZRNH,COMBEMRESE, SRMEYRTSE
BIER.

AR TESREEE — WTFDKARE, HERPSERERHFEBHEN, RIBAZR(EM-EMNE ISR ERH RS N XX DKAHHSHE
i), ERETEHER, BARPREFHOTIREER. FTHHSEE, HMAERFZE250-300mg/dL(13.9-16.7mmol/L)ATES, AIEEmM I ERbKEER
HENNE, HERAZREM-EMNETERERERAR.
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AR TSR RESENRBEREER ., AR TIEIENERMRIR S RE RN RSP EER S R2-4/ 0\, FARKMELEBRAHSERD
FOKFEREE, TJRESHSMBEN/FIERTSER. EMRESROINPH, HIERELZFMIFRE RIS E—RE NI RMED E (a)BLA FEi(b)
ERW—BBRL)ET, EISNEEEFKEREDRNEDER, NEFHEERERTEN, HNBETCARAREAFAEMBRER, REXRPR
K, #ATMARRSHAENREE2-3H) R,

NFZARARDRATNENERRBES, TEMERAKREDKAFHHSZRINRLRET AR, N TESHEE TREERHIROEER)EGTHNE
&, AIRE ZRINEMRSREEER, BURNFRATREZNTRBESTEHARREEF R, NWERRSEIMRSREDER.

I FHIMDKAR T A1 BB RFERE, ERENVIASEHEFIE (total daily dose, TDD)RIIAE#0.5-0.8U/(kg-d), EEIMERETIE, NISTDDRY
40%-50%EREMEREFIE, BIU—BA%H1RE2REERESU100S3t5ES R, S—H2RAHNTRIESENPH, K%ED 0T AEERS]
BE%Y; NPHEEEREATALN23FIE, EEFAF1/3FE. TODDMRRBOERERLRNRS R, FOBEENAT. BrRSZHER
FERMPEKTE. ERERKD . MIEHRRGICCMATRME) M EEMBIEHE R, MEBNPHENERRSR, NHEREEETF(FER)AFIRY
RER. WTRERVAEE, RENIGKRAMIIZNMETENTHRFNRSRATAREXEE., REENE, ZARBEREBEUTHEHT
TR MIERMRMNARER, U MMEFARNMBENZND, SFEER. EEFEEER. (SRAERERS AT N—RENFEA1EEER
Y MEEE", XFIRITMDIR S RAE — T 2B ERE PR S TIET")

HERIE

R MAEAE R MAERDKATIHHS ATy R E NAH LA, BERTEHFIRDRARONANY MBFHKFNBEDN, XEFRENRERDARRE
fE[63], HEHEINFILEFE FRERME TREFAT RKARER, SMETEZELR.

BB — HIRROERBEE R ERKM(ADKABENE, EHHSBETEARETENTILE, FAEEEHT20H(64], BHIEFIADKA
AT E12-24 N EPEIER, BHRTERIERIAATT 28], DKABERUKIHEX AEEER B LNEE, AXUERERE. (SR
R B B3 R R (BUKER))

ABERPNIRARRI, MEELIEENTEKTREE, SETERRBMAZAFINE, BETERREWMRE. K. BILXE. OTEMTR
Bfe, BREMTW, ERARHRE, FEHREEFRNRMETIRKR L RAZIMIL LK,

DKARE R ARZKBPEIZE TR H20%-40%[1]. FEltt, RAFHENBENBHEHAZRGINENZML, NIRRTk EXER,
RATFRRBHEABESIMIERSR, 2009FADAIERIRICRENA T HRLE MR S & 8 R EMKMEIXBR[1]:

o XL B BEMIKIIERE , J8T7 SN E BRRKANRA R T BA15-20mL/(kg-h)(IREFEFEITE, FEHESHELI1000mL/h)HIE
RgEFREK, BERV-3NASAEEEN<S0mLkg( MZE 1M FifEE 2),

® —BDKAZEE MHE/KFREZE200mg/dL(11. 1mmol/L)FEHHS F& M HE/KFE Z250-300mg/dL(13.9-16.7mmol/L), REHBRPRINEDNE, HHSE
E RO BN 4E 15 7£250-300mg/dL(13.9-16.7mmol/L), EEIEBIRSBHIRESNEBIGRIERRE .

BRIETTITN AR BE BFNETT AR, (AT RERETARFIEHENIGRAM, ILERFRESTNEBRGHRIARER, BETRET IS T
HEEE2(0.25-1g/kg), thRIBEIRE T 3% oKE/KIATT (5-10mL/kg, FFEEMNE302 #9)[64], XETFERAIFABMIRISESE, EKSEMLS LA
BRiKAR,

R ORI R I — 8 MEMRD AR ORI K B AT 8B (EDKARY ATy B8 2:(65-68], RAMAERHTRIFSEE T, MM3IEMEKEEMNK
PG 14 T F2[11]. EDKABREMIME-SIEBEREN/REFEEE, BoREMKMIINEATERS.

FRigrikE

oy EREMMXNESIERMEBAERENEEES MEMER, (S Society guideline links: Hyperglycemic emergencies”)

UpToDatefg it BB EH BT HER: BMRE SRR . EilRBAS1E, BITS-6FRNWKF(EE), IMBEEXTEMRBEEFIRRET
fREYA-6 X BREE,; EMBEEESSRETRERLLIESREATEHES ZRMNNEE, SARRREREK, AEERNER; BET10-12FREEKTF
(EE), BEMANTBHERES—EEFRENEE,

MTFESHEFTEXNBELBTEN ., BONBWEDSTEHSNEFHEHNSRATFEE. (GHINEINR BELNFT IXRIRIESBXTER
&)

° ElR(Z AR

BESHEE
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® = [RRENEES 2 (DKA) IS S 1t E MBS (HHS) IR B4, S3FA ELEHIMMN/KBBERZFIEFESERS. RNsE. AHtBRFPSTF
DKAZBRE)MIRFINRNBRER( £3M REEAM  REE 2), MEWNAARRD, BAGARBIFAUIEBENELENS. (3R LClRE
AE)

© I THEFIMER AR UL BRI B 2SS IRS(Grade 1A), NIERA24/N\BFA@E T ANEL EGITH/KBRRRAE, BNERBRIESEE
TR, (B0 EXANE)
NFENBFEENRTEE, NRREEEREK, WTFROFTEELARRETONRIBNESE, HEIELERVEVNETA15-20mL/(kg-h)FTRE
BEEK0.9%)EHK, PEEMELRN1000mL/h, EMBFMEEFFAS, MEEA250-500mL/nAIREEF1/25K(0.45%)Eh7K; BEFEMRMME, N
YR 250-500mL/h ARG ES KK, HDKARE ) MAEIAZI200mg/dL(11.1mmol/L)s HHS 24 #2145 ) 250-300mg/dL(13.9-16.7mmol/L)
B, BONESHBRPAMEENE. (S0 LEXXHER)

FMRT R AT BERONNLE T 1/23K HKMATH, BEARBHMASEREKI=ESKER, MMNMERRSSRE. (R LEXHET)

® DKASIHHS EEBESRHB FR BIMES 2 BEN) SHEEAMUIBERE., B2, ATHRFREMEMINE(ECF)ERHEFEHRDMH,
MR MBERRETEERSAS, ZRAIGHRS AT ¥, R FEEMEHIRESS 3mEq/LITFHAZERIKA T At (Grade 1A), X T#iA
MBI T3.3mE/LINEE, NERDRGT ZRISEZRRAINRTETT, Ne—FHANERFME. (S0 E3CHR)

® 34 FF A M523 3mEq/LAIFH EBEDKAHHSBE, HMFERFTEFIEA T/ ISR SR (Grade 1B), #IRMFHET3.3mEq/LIEE,
RIFERR B ZR0aTr Z SR ZRMANRA4MTETT . (B E3CAE)

DKAFIHHS B EMBE S ZaIT HRMEE. BMEH=23.3mEq/L, FAIN0.14U/(kg-h)RRISE M TLBEES SR, FALFIEN, THE%E
HRHEIESE, BRAREAHKETIEZBESE0.1UKgAE), AE0.1U/(kg-hEERRIFEMERSE. WRE1/\RAMEREREERT
50-70mg/dL(2.8-3.9mmol/L), MERBEFZMNE. SALNERER)

NFRELREDKABRENNIRATT( & 1), MRAMBRITIOEN, WRTAEFESESREVEERESE. NERHERTNVAVRLR)Z
HENABROBRREREASTR. BRLEXETEHREE)

® KA SIUATT AU IER R PSIETEETFEIN. BB MpH<6.90 B E R AFFKRERSNIATr (Grade 2B), (W EXWBESHS
KB B )

o RABER LIS SURBMBIT, EHRNEETENI KRB Grade 1A), W F 48 BREERIMA<1mg/dL(0.32mmol/L)]. IFIREE. )
FRWAMIERMNEE, RN FBIE L (Grade 2C), (31 EXBEHEHS)

o WNMNEBFEE/ TN URMBEEZERE, UEE2-4/NNURERAEAIERA(HIDKAREN)FKMpHE. MRMENKEBIERNE
B-12 T BR (1A R = EMVERER)F/EN 8 SRR FEIRERIT ., MAMERHEESEATEENR, BERS ZHMIRNRIRERE, ET56-2T
BRERR ., REAEXTYE, FRIERERTS. (SRS

o HIERTSELERBBERBERN, RNBAZR(EM-EME TERRERLE. XTHHSEE, =MHEMEZE250-300mg/dL(13.9-
16.7mmol/L)ATEY, PIEETMERBEER D ROTE, HFFRNAZRANE TESNRERAE. AHER TT5REREENALEFIEmERD
R2-4N\H, MRBMEER. (B EXBAR TFHERE)

o WABERDRLEMKE, EBRKMEXNAHLERERNAECRRS. SEEEFRANMPEREIE: FESMARREL EKPNRK[MREE
ERBRABEREN3MOsmol/(kg-h)], MRAEFMERERHRASEEZERBRE. (B0 LXHKI)
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{#£FUpToDatellf AR BR &) 75018 & FH 2 111X,
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Typical laboratory characteristics of DKA and HHS*

DKA
HHS
Mild Moderate Severe
Plasma glucose (mg/dL) >250 >250 >250 >600
Plasma glucose (mmol/L) >13.9 >13.9 >13.9 >33.3
Arterial pH 7.25t0 7.30 7.00 to 7.24 <7.00 >7.30
Serum bicarbonate (mEq/L) 15to 18 10 to <15 <10 >18
Urine ketones | Positive Positive Positive Small
Serum ketones - Nitroprusside reaction Positive Positive Positive < Small
Serum ketones - Enzxmatic assay of beta hydroxybutyrate (normal 3 to 4 mmol/L 4 to 8 mmol/L >8 mmol/L <0.6 mmol/L
range <0.6 mmol/L)
Effective serum osmolality (mOsm/kg)<> Variable Variable Variable >320
Anion gap§ >10 >12 >12 Variable
Alteration in sensoria or mental obtundation Alert Alert/drowsy Stupor/coma Stupor/coma

DKA: diabetic ketoacidosis; HHS: hyperosmolar hyperglycemic state.

* There may be considerable diagnostic overlap between DKA and HHS.

9| Nitroprusside reaction method.

A Many assays for beta hydroxybutyrate can only report markedly elevated values as >6.0 mmol/L.
¢ Calculation: 2[measured Na (mEq/L)] + glucose (mg/dL)/18.

§ Calculation: (Na+) - (Cl- + HCO3-) (mEg/L).

Copyright © 2006 American Diabetes Association. From Diabetes Care Vol 29, Issue 12, 2006. Information updated from Kitabchi AE, Umpierrez GE, Miles JM, Fisher JN.
Hyperglycemic crises in adult patients with diabetes. Diabetes Care 2009; 32:1335. Reprinted with permission from the American Diabetes Association.
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Typical total body deficits of water and electrolytes in diabetic ketoacidosis and hyperosmolar hyperglycemic state*
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DKA

HHS

Total water (L)
Water (mL/kgﬂ)
Na*+ (mEq/kg)
CI” (mEq/kg)
K* (mEq/kg)
PO4 (mmol/kg)
Mg*+ (mEq/kg)
Cat+ (mEq/kg)

6

100

7 to 10
3to5
3to5
5to 7
l1to2
l1to2

9
100 to 200
5to 13
5to 15
4to6
3to7
l1to2
lto2

DKA: diabetic ketoacidosis; HHS: hyperosmolar hyperglycemic state; Na*: sodium; ClI~: chloride; K*: potassium; PO4: phosphate; Mg*t+: magnesium; Cat+:

calcium.
* Data are from Ennis et al (1994) and Kreisberg (1978).
9| Per kilogram of body weight.

Copyright © 2006 American Diabetes Association From Diabetes Care Vol 29, Issue 12, 2006. Reprinted with permission from the American Diabetes Association.
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Protocol for the management of adult patients with DKA

Complete initial I ion

Check capillary glucose and serumfurine ketones to
confirm hyperglycemia and ketonemia/ketonuria

Start IV fluids: 1.0 L of 0.9% NaCl per hour*®

v

v

Potassium

¥

(250 te 500 mL/hour)
depending on
volume state

(250 to 500 mL hour)
depending on
volume state

v

v

When serum glucese reaches 200 mg/dL,
change to 5% dextrose with
0.45% NaCl at 150 to 250 mL/hour

v

® Check electrolytes, BUN, venous pH, creatinine,
and glucose every two to four hours until stable

If serum glucose does not fall
by 50 to 70 mg/dL in first hour,
double IV or 5C insulin bolus

v

When serum glucose reaches 200 mg/dL,
reduca regular insulin infusion to 0.02 to
0.05 units/kg/hour IV, or give rapid-acting
insulin at 0.1 units/kg SC every two hours

Keep serum glucose between 150 and
200 mg/dL until resclution of DKAS

v

= Check electrolytes, BUN, venous pH, creatinine,
and glucose every two to four hours until stable

Determine Establish adequate renal
volume function {urine output
status approximately 50 mL/hour)
I I
I 1 1 [ 1 1
Severe Mild Cardiogenic Sarum K is Sarum K is Serum K is IV route Uncomplicated
hypovolemia hypovolemia shock <3.2 mEg/L 3.3 to 5.2 mEg/L >5.3 mEg/L l DKA-SC route
Administer Evaluate H d - Hold insulin and give _Gwe ﬁtl‘:: 30[ ;;E; E’;::( Do not give K but Insulin: Rapid-acting insulin: Dilute Nak
0.9% Nacl corrected ;:'? ";,"am'c 20 to 40 mEq K per hour "||< each liter °K| uid o check serum K Regular 0.1 units/kg 0.3 units/kg, then 400 mL H;
(1.0 L/hour) serum Nafl manRenng/pressors until K >3.3 mEg/L EEF:T:‘I;‘"‘WL n every two hours as IV bolus 0.2 units/kg one hour later Infuse
Determine 0.1 units/kg/hour IV Rapid-acting insulin: REPEE';__:al
hydration continuous 0.2 units/kg SC every two
status insulin infusion % every two hours Monitor sert
I
[ 1 1
Serum Nal  Serum Nal Serum Nall
high normal lowe
+ * + Y Y
0.45% NaCl 0.9% NaCl

www--uptodate--cn--https.uptodatecn.zjdxdyyy.qfclo.com:2222/contents/zh-Hans/diabetic-ketoacidosis-and-hyperosmolar-hyperglycemic-state-in-adults-treat. ...

= After resolution of DKA and when patient is able
to eat, initiate SC multidose (basal-bolus) insulin
regimen

= Continue IV insulin infusion for two to four¥ hours
after SC insulin begun to ensure adequate plasma
insulin levels

= In insulin naive patients, start at 0.5 to 0.8 units/kg
body weight per day, and adjust insulin as needed

= Look for precipitating cause(s)

DKA diagnostic criteria: Serum glucose >250 mg/dL, arterial pH <7.3, serum bicarbonate <18 mEq/L, and at least moderate ketonuria or ketonemia. Normal laboratory value
ranges for all electrolytes.

DKA: diabetic ketoacidosis; IV: intravenous; NaCl: sodium chloride; SC: subcutaneous; Na: sodium; NaHCO3: sodium bicarbonate; H>O: water; KCl: potassium chloride; HC
potassium; BUN: blood urea nitrogen.

* After history and physical exam, obtain capillary glucose and serum or urine ketones. Begin 1 L of 0.9% NaCl over one hour, and draw arterial blood gases, complete blood
urinalysis, serum glucose, BUN, electrolytes, chemistry profile, and creatinine levels STAT. Obtain electrocardiogram, chest radiograph, and specimens for bacterial cultures, ¢
9 Serum Na™ should be corrected for hyperglycemia (for each 100 mg/dL glucose >100 mg/dL, add 2.0 mEq to sodium value for corrected serum sodium value).

A 100 mmol NaHCO3 = 100 mEq NaHCO3.

¢ An alternative IV insulin regimen is to give a continuous intravenous infusion of regular insulin at 0.14 units/kg/hour; at this dose, an initial intravenous bolus is not necess.
§ Please refer to the UpToDate topic on DKA for the definition of DKA resolution.

¥ This is an UpToDate clinical suggestion.

Copyright © 2006 American Diabetes Association. From Diabetes Care Vol 29, 2006; 2018-2022. Reprinted with permission from The American Diabetes Association.
Updated with additional information from:

1. Kitabchi AE, Umpierrez GE, Miles JM, Fisher JN. Hyperglycemic crises in adult patients with diabetes. Diabetes Care 2009; 32:1335.

2. Umpierrez GE, Cuervo R, Karabell A, et al. Treatment of diabetic ketoacidosis with subcutaneous insulin aspart. Diabetes Care 2004; 27:1873.
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Protocol for the management of adult patients with HHS

C 1 initial 1|

Check capillary glucose to confirm hyperglycemia
Start IV fluids: 1.0 L of 0.9% NaCl per hour*

IV fluids Insulin Potassium
Establish adequate
Determine renal function (urine

IV regular insulin output approximately

50 mL/hour)
I I
[ 1 1 [ 1 1

Severe Mild Cardicgenic K £3.2 mEg/L K = 3.3to 5.2 mEg/L K >5.32 mEg/L

hypovolemia

hypovolemia shack
¥ " v v ¥ l l l

volume status

Administer Evaluate Hemodynamic Insulin: Held insulin and give Gli:eei?:l'::l:ibi? ;EI% K Dab:;atca:;K.

0.9% NaCl corrected monitoring 0.1 units/kg body weight 20 to 30 mEqg/K/hour fluid o kee.

(1.0 L'hour) serum Nal pressors as IV bolus until K >3.3 mEg/L uid to p serum K serum K every
between 4 to 5 mEg/L two hours

v ¥

Determine 0.1 units/kg/hour IV
hydration status continuous insulin infusiond
[ 1 1
Serum Na'l Serum Na'l Serum Nal
high normal low
¥ ¥ ¥ ¥

0.45% NaCl (250 to 500 mL/hour) 0.9% Nacl {250 to 500 mL/hour) If serum glucose does not fall by 50 to 70 ma/dL
depending on hydration state depending on hydration state in first hour, double insulin dose

v v ¥

When serum glucose reaches 300 mg/dL, reduce regular
insulin infusion to 0.02 to 0.05 units/kg/hour IV

When serum glucose reaches 300 mg/dL, change to
5% dextrose with 0.45% NaCl at 150 to 250 mL/hour Keep serum glucose between 250 and 300 ma/dL

until patient is mentally alert

v ¥

Check electrolytes, BUN, creatinine, and glucose every two to four hours until stable

After resolution of HHS and when patient is able to eat, initiate SC basal-bolus multidose insulin regimen
Continue IV insulin infusion for two to four® hours after SC insulin begun to ensure adequate plasma insulin levels

In insulin naive patients, start at 0.5 to 0.8 units/kg body weight per day and adjust insulin as needed

Lock for precipitating cause(s)

HHS diagnostic criteria: Serum glucose >600 mg/dL, arterial pH >7.3, serum bicarbonate >15 mEg/L, and minimal ketonuria and ketonemia. Normal laboratory values vary;
check local lab normal ranges for all electrolytes.

HHS: hyperosmolar hyperglycemic state; IV: intravenous; NaCl: sodium chloride; K: potassium; Na: sodium; BUN: blood urea nitrogen; SC: subcutaneous.

* After history and physical exam, obtain capillary glucose and serum or urine ketones (nitroprusside method). Begin 1 liter of 0.9% NaCl over one hour, and draw arterial
blood gases, complete blood count with differential, urinalysis, serum glucose, BUN, electrolytes, chemistry profile, and creatinine levels STAT. Obtain electrocardiogram, ches
radiograph, and specimens for bacterial cultures, as needed.

9 Serum Na™ should be corrected for hyperglycemia (for each 100 mg/dL glucose >100 mg/dL, add 2.0 mEq to sodium value for corrected serum sodium value).

A An alternative IV insulin regimen is to give a continuous intravenous infusion of regular insulin at 0.14 units/kg per hour; at this dose, an initial intravenous bolus is not
necessary.

¢ This is an UpToDate clinical suggestion.

Copyright © 2006 American Diabetes Association From Diabetes Care Vol 29, Issue 12, 2006. Reprinted with permission from the American Diabetes Association.
Updated with additional information from:
1. Kitabchi AE, Umpierrez GE, Miles JM, Fisher JN. Hyperglycemic crises in adult patients with diabetes. Diabetes Care 2009; 32:1335.
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Emergent diabetic ketoacidosis (DKA) management in adults: Rapid overview

Clinical features

DKA usually evolves rapidly over a 24-hour period.

Common, early signs of ketoacidosis include nausea, vomiting, abdominal pain, and hyperventilation. The earliest symptoms of marked hyperglycemia are polyuria,
polydipsia, and weight loss.

As hyperglycemia worsens, neurologic symptoms appear and may progress to include lethargy, focal deficits, obtundation, seizure, and coma.

Common causes of DKA include: infection; noncompliance, inappropriate adjustment, or cessation of insulin; new-onset diabetes mellitus; and myocardial ischemia.

Evaluation and laboratory findings

Assess vital signs, cardiorespiratory status, and mental status.
Assess volume status: vital signs, skin turgor, mucosa, urine output.

Obtain the following studies: serum glucose, urinalysis and urine ketones, serum electrolytes, BUN and creatinine, plasma osmolality, mixed venous blood gas,
electrocardiogram; add serum ketones if urine ketones present.

DKA is characterized by hyperglycemia, an elevated anion gap* metabolic acidosis, and ketonemia. Dehydration and potassium deficits are often severe.

Serum glucose is usually greater than 250 mg/dL (13.9 mmol/L) and less than 800 mg/dL (44.4 mmol/L). In certain instances (eg, insulin given prior to emergency
department arrival), the glucose may be only mildly elevated.

Additional testing is obtained based on clinical circumstances and may include: blood or urine cultures, lipase, chest x-ray.

Management

Stabilize the patient's airway, breathing, and circulation.

Obtain large bore IV (216 gauge) access; monitor using a cardiac monitor, capnography, and pulse oximetry.

Monitor serum glucose hourly, and basic electrolytes and venous pH or bicarbonate every two to four hours until the patient is stable.
Determine and treat any underlying cause of DKA (eg, pneumonia or urinary infection, myocardial ischemia).

Replete ECF volume and free water deficits:

» Give several liters of IV isotonic (0.9%) saline as rapidly as possible to patients with signs of shock.

» Give IV isotonic (0.9%) saline at 15 to 20 mL/kg per hour (ie, 1 to 1.5 L per hour for an average-sized adult), in the absence of cardiac compromise, for the
first few hours to hypovolemic patients without shock.

e After intravascular volume is restored, give one-half isotonic (0.45%) saline at 4 to 14 mL/kg per hour if the corrected serum Na+ 1 is normal or elevated;
isotonic saline is continued if the corrected serum Na+ 1 is reduced.

e Add dextrose to the saline solution when the serum glucose reaches ~200 mg/dL (11.1 mmol/L).

Replete potassium (K+) deficits:

¢ Regardless of the initial measured serum K+, patients with DKA have a large total body K+ deficit.

o If initial serum K+ is below 3.3 mEq/L, hold insulin and give potassium chloride 20 to 40 mEq/hour IV until K+ concentration is above 3.3 mEqg/L; rarely,
additional potassium supplementation may be necessary to avoid life-threatening muscle weakness and cardiac arrhythmias.

e If initial serum K+ is between 3.3 and 5.3 mEq/L, give potassium chloride 20 to 30 mEq per liter IV fluid; maintain serum K+ between 4 to 5 mEq/L.

e If initial serum K+ is above 5.3 mEqg/L, do not give potassium; check serum K+ every 2 hours; delay administration of potassium chloride until serum K+ has
fallen to 5 to 5.2 mEq/L.

Give insulin:

* Do not give insulin if initial serum K+ is below 3.3 mEq/L; replete K+ and fluid deficit first.

» Give all patients without a serum K+ below 3.3 mEqg/L regular insulin. Either of two regimens can be used: 0.1 units/kg IV bolus, then start a continuous IV
infusion 0.1 units/kg per hour; OR do not give bolus and start a continuous IV infusion at a rate of 0.14 units/kg per hour.

o If serum glucose does not fall by at least 50 to 70 mg/dL (2.8 to 3.9 mmol/L) in the first hour, double the rate of insulin infusion.
e When the serum glucose reaches 200 mg/dL (11.1 mmol/L), it may be possible to decrease the infusion rate to 0.02 to 0.05 units/kg per hour.
e Continue insulin infusion until ketoacidosis is resolved, serum glucose is below 200 mg/dL (11.1 mmol/L), and subcutaneous insulin is begun.

Give sodium bicarbonate to patients with pH below 6.90:

o If the arterial pH is below 6.90, give 100 mEq of sodium bicarbonate plus 20 mEq of potassium chloride in 400 mL sterile water over two hours; may be
repeated if venous pH remains below 7.00.

DKA: diabetic ketoacidosis; BUN: blood urea nitrogen; IV: intravenous; ECF: extracellular fluid; Na: sodium; K: potassium.

* Patients with DKA usually present with a serum anion gap greater than 20 mEqg/L (normal range approximately 3 to 10 mEqg/L). However, the increase in anion gap is
variable, being determined by several factors: the rate and duration of ketoacid production, the rate of metabolism of the ketoacids and their loss in the urine, and the
volume of distribution of the ketoacid anions.

9 Serum Na+ should be corrected for hyperglycemia; for each 100 mg/dL serum glucose exceeds 100 mg/dL (5.5 mmol/L), add 2 mEq to plasma Na+ for correction of
Na+ value for hyperglycemia. A calculator to determine serum Na+ corrected for hyperglycemia is available separately in UpToDate.
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Patient data flow sheet

Patient name: Date:

Hour

Mental status*

Vital signs

Temperature

Pulse
Respiration (rate and depth)1

Blood pressure

Chemistries

Serum glucose

Serum ketones

Urine ketones

Serum Ma* (mEg/L)
Serum K* (mEg/L)
Serum Cl- (mEqg/L)
Serum HCO 3~ (mEg/L)
Serum BUN (mg/dL)
Effective osmolality &

Anion gap
Blood gases
pH (specify venous [V] or arterial [A])

pO3z
pPCO,
03 saturation

Insulin (units in past hour)

Route

Intravenous

Subcutaneous

Intramuscular

Fluid/ metabolites (past hour)

0.45% Nacl (mL)

0.9% NaCl (mL)

5% dextrose (mL)

Other
Output

urine (mL) | [ [ T [T T [T [ ]
Other

NaT: sodium; KT: potassium; CI~: chloride; HCO3 ~: bicarbonate; BUN: blood urea nitrogen; pOy:
partial pressure of oxygen; pCO;: partial pressure of carbon dioxide; O5: oxygen; NaCl: sodium
chloride.

* A: alert; D: drowsy; S: stuporous; C: comatose.

9 D: deep; S: shallow; N: normal.

A [2 x Na (mEqg/L)] + [glucose (mg/dL) + 18].

Adapted from: Kitabchi AE, Fisher JN, Murphy MB, Rumbak MJ. Diabetic ketoacidosis and the
hyperglycemic hyperosmolar nonketotic state. In: Joslin's Diabetes mellitus, 13th ed, Kahn CR, Weir GC
(Eds), Lea and Febiger 1994.
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Ketone response to treatment of diabetic ketoacidosis
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Comparative data in 37 patients with diabetic ketoacidosis with regard to plasma acetoacetic acid and beta-
hydroxybutyric acid (A); ratio of acetoacetic acid to beta-hydroxybutyric acid (C); and ketone bodies
(nitroprusside reaction) in the urine (B) and plasma (D) before and during low-dose intravenous infusion of
insulin for 48 hours.

Reproduced with permission from: Kitabchi AE, Fisher JN, Murphy MB, et al. Diabetic ketoacidosis and the
hyperglycemic hyperosmolar nonketotic state. In: Joslin's Diabetes Mellitus, 13th edition, Kahn CR, Weir GC
(Eds), Lea and Febiger, Philadelphia 1994. Copyright © 1994 Lippincott Williams & Wilkins. www.lww.com.
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